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Herstelierbescheinigung

Hiermit wird bescheinigt, dag das Ger&t/System HP 3852A
in Ubereinstimmung mit den Bestimmungen von Postverfligung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerdtes/Systems angezeigt und
die Berechtigung zur Uberpriifung der Serie auf Einhaltung der Bestimmungen eingerdumt.

Zusatzinformation fur BMeS- und Testgerdte

Werden MefS- und Testgerdte mit ungeschirmten Kabeln und/oder in offenen MesBaufbauten
verwendet, so ist vom Betreiber sicherzustellen, daf die Funk-Entstérbestimmungen unter
Betriebsbedingungen an seiner Grundstiicksgrenze eingehalten werden,

Manufacturer's declaration

This is to certify that the equipment HP 38524

is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional information for Test- and Measurement Equipment

If Test- and Measurement Fguipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.

NOTICE
The information contained in this document is subject to change without 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 liable 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 proprietary information which is protected by copyright. All rights are reserved. No part of
this document may be photocopied, reproduced or translated to another language without the prior written consent
of Hewlett-Packard Company.

Copyright © 1985 by HEWLETT-PACKARD COMPANY
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CERTIFICATION

Hewletr-Packard Company ceriifies that this product met its published specifications at the time of shipment from
the factory, Hewlett-Packard further certifies that its calibration measurements are traceable 1o the Unired Stares Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Organization imembers.

WARRANTY

This Hewlett-Packard instrument 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, sither
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 -hp-. Buver shall prepay
shipping charges ¢ -hp- and -hp- shail pay shipping charges to return the product to Buyer. However, Buyer shall
pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

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

Hewlett-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 instrument, or software, or firmware will be uninterrupted or error free.

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

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

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. 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 THEOQRY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewleti-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back
of this manual.
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SAFETY SUMMARY

The foliowing general safety precautions must be observed during alf phases of operatien, service, and repair of this instrument.
Failure to comply with these precautiens or with specific warnings elsewhere in this manual violates safety standards of design,
manufacture, and intended use of the instrument. Hewlett-Packard Company assumes ne liabiiity for the customer's failure
ta comply with these requirements,

GROBND THE INSTRUMENT

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

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical
instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

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

DO KOT SERVICE GR ADJUST ALONE

Do not attempt internal service or adjustment unfess another person, capable of rendering first aid and
resuscitation, is present.

00 NOT SUBSTITUTE PARTS OR MDDIFY INSTRUMENT

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

10 NOT OPERATE A DAMAGED INSTRUMENT

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, return
the instrument to a Hewlett-Packard Sales and Service Office for service and repair to ensure that safety
features are maintained.
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Operating and Safety Symbols

~ LINE

rf7 or L

b
ATTENTION
Statle Sensiive

NOTE

CAUTION

WARNING

Symbols Used On Products And In Manuals

AC line voltage input receptacle.

Instruction manual symbol affixed to product. Warns 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 volts.

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

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
components.

NOTE
Calls attention fo a procedure, practice, or condition that requires special
attention by the reader.

CAUTION
Calls attention to a procedure, practice, or condition that could possibly
cause damage to equipment or permanent loss of data.

WARMING
Calls attention to a procedure, practice, or condition that could possibly
cause bodily injury or death.

vi




WARNING, CAUTION, and NOTE Symbols

Some labels on the HP 3852A, HP 3853A, and plug-in accessories include an international
warning symbol (triangle with subscripted number) which refers the reader to the manuals for
further information. This table shows the warning symbois used for the HP 3852A/3853A and
plug-in accessories. Refer to the manual set for specific information on WARNINGS,
CAUTIONS, or NOTES referenced with a warning symbol.

HP 3852A WARNING, CAUTION, and NOTE Symbols

Symbol Meaning Location
Shock hazard originating . Analog Extender Connector
/\ outside the instrument on Power Supply Moduiles
LE N {field wiring)
] . Terminal medules on plug-in

accessories

. Component module covers

on plug-in accessories

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

. Inside terminal modules

on plug-in accessories

. Metal cover on component

modules of plug-in
accessories

Maximum number of certain
piug-in accessories to be
instalied into an HP 3852A
or HP 3853A.

. HMP 44701A, HP 44702A/8,

HP 44727 A/8IC plug-in
accessories

may be connecied.

/\\ if High-Speed FET multi- L HP 447114, 44712A, 44713A
I \ plexers are used with the (referenced on HP 447C2A
A HP 44702A/8, ribbon cable and HP 44702B)

vil
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Chapter 1
Introduction

Manual C;@ntents

This manual shows how to configure and program five HP 3852A
accessory relay multiplexers:

¢ HP 44705A 20-Channel Relay Multiplexer

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

e 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 multiplexer 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, Configuring the
HP 44705A/44705H, Configuring the HP 44706A, Configuring the HP
44708A/44708H, and Programming the Multiplexers.

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

e Configuring the HP 44765A/44705H contains a block diagram
description of the HP 44705A and HP 44705H multiplexers, shows how to
hardware configure terminal modules, and shows how to connect field
wiring to the terminal modules.

¢ Configuring the HP 44706A contains a block diagram description of the
HP 44706A multiplexer and shows how to connect field wiring to the
terminal module,

e Configuring the HP 44708A/44708H contains a block diagram ‘
description of the HP 44708A and HP 44708H multiplexers, shows how to
hardware configure terminal modules, and shows how to connect field
wiring to the terminal modules.

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

introduction 1-f



Multiplexer Descriptions

i-2

introduction

The multiplexer accessories are used to switch (multiplex) signals from up
to 20 inputs (HP 44703A/44705H/44708A/44708H) or up to 60 inputs
{HP 44706A only) to the analog backplane bus for measurements by

HP 3852A voltmeter accessories or by external voltmeters. A description of
each multiplexer follows.

HP 44705A.20-Channel Relay Multiplexer

The HP 44705A is an analog signal multiplexer used to switch (muliiplex)
signals from up to 20 inputs for measurement by HP 3852A volimeter
accessories or by external volimeters. This accessory provides switching
capability for up to 20 inputs at switching rates up to 450 channels/second
using HP 3832A 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 terminal
module. Field wiring from user sources (such as voltage sources) is
connected 1o the terminal module and signals are sent to the switches on
the component module. Each channel on the HP 44705A can be
independently configured to allow multiple functions to be measured using
the same accessory.

HP 44705H 20-Channel High Volitage Relay Muitiplexer

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 voltmeters. This accessory provides switching
capability for up to 20 inputs al scanning speeds up to 250 channels/second
using HP 3852A voltmeters. The accessory can switch signals up to

200 VIC 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-voltage relays added) and a
20-channel terminal module (the same as the HP 44705A terminal module).
Field wiring from user sources (such as voltage sources) is connected to the
terminal module and signals are sent to the switches on the component
module. Bach channel on the HP 44705H can be independently configured
to allow multiple functions to be measured using the same accessory.



HP 447084 60-Channel Relay Multiplexer

The HP 44706A is an analog signal multiplexer used to switch (multiplex)
signals from up to 60 single-ended inputs for measurement by HP 3852A
volimeter accessories or by external voltmeters. This accessory provides
switching capability for up to 60 single-ended inputs at switching rates up
to 450 channels/second using HP 3852A voltmeters. The accessory can
switch signals up to 42 VDC or 30 VAC rms (42V peak).

The HP 44706A consists of a component module and a 60-channel terminal
module. Field wiring from user sources (such as voltage sources) is
connected to the terminal module and signals are sent to the switches on
the component module. Each channel on the HP 44706A can be
independently configured to allow multiple functions to be measured using
the same accessory.

HP 44708A 20-Channel Relay Multiplexet/TC

The HP 44708A is an analog signal multiplexer used to switch (multipiex)
signals from up to 20 inputs for measurement by HP 3832A voltmeter
accessories or by external voltmeters. This accessory provides switching
capability for up to 20 inputs at switching rates up to 450 channels/second
using HP 3852A voltmeters. The accessory can switch signals up to

170 VDC or 120 VAC rms (170V peak).

The HP 44708A consists of a component module and a 20-channe! 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 measurements. A
thermistor mounted on the isothermal connector block is used to measure
the isothermal block reference temperature. The HP 3852A uses software
compensation to automatically compensate for the reference temperature
when making thermocouple measurements.

Field wiring from user sources (such as voltage sources) is 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
to allow multiple functions to be measured using the same accessory,

Introduction 1-3



HP 44708H 20-Channel High-Voitage Relay Multiplexer/TC

The HP 44708H is an analog signal multiplexer used to switch (multiplex)
signals from up to 20 inputs for measurement by HP 3852A voitmeter
accessories or by external voltmeters. This accessory provides switching
capability for up to 20 inputs at switching rates up to 2350 channels/second
using HP 38352A voltmeters. The accessory can switch signals up to

200 VDC or 250 VAC rms (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 thermocouple measurements. A
thermistor mounted on the isothermal connector block is used to measure
the isothermal block reference temperature. The HP 3852A uses software
compensation to automatically compensate for the reference temperature
when making thermocouple measurements.

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

Multiplexer Functions

1.4

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 multiplexers.



Table 1-1. Primary Multipiexer Measuremenis/Applications

Recommended Primary
Multiplexer Measurements Applications
HP 44705A . AC/DC Voitage |1j . Guarded measurements
. AG/DC Current [2] . Up to 20 inputs
. 2-Wire Chms . Up to 450 channels/sec
. 4-Wire Chms . Max input 170 VDC or 120 VAC
. RTDs {3} rms (170 V peak)
. Thermistars [4]
HP 44705H . ACIDC Voliage [1] . Guarded measurements
. ACIDC Current [21 . Up to 20 inputs
. 2-Wire Ohms . Up to 250 channelsisec
. 4-Wire Ohms . Max input 200 VDC or 250 VAGC
. RTDs [3] ms {354 V peak)
. Thermistors [4]
HFP 44706A . AG/DC Voitage I3 . Single-ended measurements
. 2Wire Ohms [5} . Up 1o B0 inputs

. Up te 450 channels/sec
. Max input 42 VDC or 30 VAC
rms (42 V peak)

HP 44708A . AC/DC Voltage [t} . Thermocouple measurements
. AC/DC Current [2] . Up to 20 inputs
. 2-Wirg Ohms [5] . Up to 456 channels/sec
. Thermocouples 6] . Max input 170 VDC or 120 VAC
rms {170 V peak}
HP 447G8H . AC/DC Voltage [1] . Thermocouple measurements
. AGIDC Current {2] . Up to 20 inputs
. 2-Wire Ohms [5] . Up to 250 channeglsisec
. Thermocouptes [6] . Max input 200 VBC or 250 VAC

rms (354 V peak)

Notes:

]

2]

(33

i

With HP 44702A/8 High-Speed Voltmeter, can only make BC voltage
measuremeants.

Requires installation of resistor on terminal module. With
HP 44702A/B High-Speed Voltmeter, can only make DC current
measurements.

4-wire ohms measurement method recommended, HP 3852A
supports Type 85 (¢ = 0.00385 QU°Cy and Type 92
(o = 0.003816 Q/°C) RTDs.

4-wire ohms measurement methed recommended. WP 3882A
supports Type 2252 (2252 ), 5K (5000 @}, and 10K {10,000 Q)
thermistors.

Due {o potential temperature measurement errors with 2.wire ohms
measurements, RTD and thermistor measurements are not
recommended for the HP 44706A, MP 44708A, and HP 44708H
multiplexers.

MP 3852A conversion program applicable only to 8, £, J, K, N14
{(AWG 14), N28 (AWG 28, R, S, and T types. Cther thermocoupies
can be measured with user supptied temperature conversion
pragram.

introduction
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Define Your
Application

Configure the
Muitiplexer

Program the
Multiplexer

Introduction

To use a multiplexer accessory for vour application, you will need to do
three things:

* Define your application.
s Configure multiplexer.
e Program the multipiexer.

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 requirements of your application are within the
specifications for the accessory.

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

e [f you selected the HP 44705A or HP 44705H multipiexer, refer to
Chapter 2 - Configuring the HP 44705A/44705H for information on
hardware configuration and connecting field wiring to the terminal
modules for voltage, current, resistance, and temperature measurements.

¢ If vou selected the HP 44706A multiplexer, refer to Chapter 3 -
Configuring the HP 44706A for information on connecting field wiring
to the terminal module for voltage and resistance measurements.

e If you selected the HP 44708A or HP 44708H multiplexer, refer to
Chapter 4 - Configuring the HP 44708A/44708H for information on
hardware configuration and connecting field wiring to the terminal
modules for voliage, current, resistance, and temperature measurements.

When the multiplexer has been configured for your measurement, the third
step is to program the accessory for your application. Refer to Chapter 5 -
Programming the Multiplexers to program the accessory for voltage,
current, resistance, or temperature measurements.
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Chapter 2

Configuring the HP 44705A/44705H

- Configuration Overview

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

When you have configured the multiplexer for your application, refer to
Chapter 5 - Programming the Multiplexers to program the accessories for
voltage, current, resistance, and temperature measurements,

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

WARNING
N SHOCK HAZARD. Only qualified, service-trained personnel who are
$ : aware of the hazards involved should install, remove, or configure any
- gccessory. Before touching any installed accessory, turn off all power to the
mainframe, extenders, and to all external devices connected tc the
mainframe, extenders, or accessories,

Configuring the HP 44705A/44705H 21



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

However, for some equipment failures, the relays may not remain in their
programmed state. If the relays settie in the closed state, the relay contacts
may weld together and the highest voltage present on any one channel may
be present on all channels. This condition may cause operator injury if the
terminals are touched or equipment damage may resull.

WARHNING
MAXIMUM VOLTAGE LIMITATIONS. The HP 3832A and the
HP 38353A internal analog buses interconnect the multiplexer and volimeter
& accessories to form one circuit. To protect against possible personal injury
~——72 due to equipment failure or programming error, limitations are placed on
the potentials that can appear between any two points on the circuit for
between the circuit and chassis).

These limitations are listed for the HP 38524, HP 3853A, and all 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 voltage limitation, as follows. (If the
analog extender cable is NOT connected between the mainframe and the
extenders, each instrument is considered as a separate circuif.}

The maximum nondestructive voltage which can be applied to the

HP 44705A is 170 VDC or 120 VAC rms (170 V peak). The maximum
nondestructive voltage which can be applied to the HP 44705H is 200 VDC
or 250 VAC rms (354 V peak}).

Instrument/Accessory Peak Voltage
HP 38524 Mainframe 350V
HP 383534 Extender 350V
HP 447014 Integrating Voltmeter 50V
HP 44702A4/B High-Speed Voltmeter 42V
HP 447054 /08A/17A/18A 20-Channel Relay Multiplexers 170V
HP 44705H/08H 20-Channel High-Voltage Relay Multiplexers 354 V
HP 447064 60-Channel Relay Multiplexer 42V
HP 44709A7/10A/11A712A/13A FET Multiplexers 42V
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CAUTION

POSSIBLE EQUIPMENT DAMAGE. When making high-voltage
measurements with the HP 447054 or HP 44705H, the HP 38524 analog
backplane becomes charged to the voltage on the last channel connected io
it. Thus, the next channel that is closed may have to absorb all of the
stored energy on the backplane.

If the backplane is not discharged after making a high-voltage
measurement, the voltage present on the backplane must be added o the
voltage being switched on the next channel to determine the total relay
contact voltage. See Figure 2-1 for guidelines to maximize relay life and
prevent damage to sensitive fransducers by high backplane discharge
voltages.

e When measuring high-voltages, connect the line which has the highest maximum
absolute peak voltage of the scurce to the HIGH terminal on the terminal module,
Connect the line which has the lowest absolute peak volage of the scurce 1o the
LOW terminal on the terminal modute. Connect the guard line ONLY if high com-
mon mode noise rejection fs necessary, otherwise, do not connect the guard line,

LINE WITH MAXIMLIM

E / RBSOLUTE PERK VOLTHGE
HIGH

LINE WITH MINIMUM
RBSCLUTE PERK VOLTAGE

\

OR

+ Discharge the HP 3852A analog backplane to earth ground through 10 K resistors
connected to HIGH, LOW, and GUARD on an unused channel,

E HIGH
@ LOW

GURRD

18K < 12KG £ 1

Y
T0 CUSTOMER
ERRTH GROUND 3652P4_B

Figure 2-1. Discharging the HP 3852A Backplane
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CAUTION
STATIC SENSITIVE. Use clean-handiing techniques when handling the
accessory. Do not install an accessory without the metal covers attached.

Block
Diagram
Description

The HP 44705A and HP 44705H accessories consist of a 20-channel
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 switches located on
the component module,

COMPONENT ¢ TE
MODULE : MO -
| won  PIAS \
1960 Lo BANK
>
| S
3 HEE‘.?{@'
w | H B mig [P
go_j{ﬂscr v BANK T ! (Sl 15 S VARE
31 [ 2] [ i SUARD /7
TREE SWITCHES | ® 7 o BANK §
SWITCHES e e (CRLP-19)
+ WG e e ‘
de -, ) :
L TSHUNT TpY 'cw\' 1
5 L
| =8
|
O < i cuaa’a"@ /
HP 3RsRa Ty U TR T ]
BACKPL ANE, i HIGH ™
[VIA ISOLATION i Jm
JUMPER} H o = : m@
SENSE |5 BANK i ‘ cefhiiar U 8
BUS & & [ : GEIARD
TREFE, SWITCHES B i &
L . SWITCHES : : >9A\”, A
i i ! M @e 1om (cHD-a}
L . | :a}’}m @)
3 & ! LM
L I
BTG ; i : .
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\_Bap s SENSE S ] o T
; i BANK 2,
| vy D Chol
‘ R GUA&};‘;@/‘;
3IB82M6_1

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 tree 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 0 through ¢ and the channels in Bank B are numbered 10
through 19.

NOTE

Only one channel per bank can be closed at a time. Closing a second
channel in a bank will open any previously closed channel in that bank.

The component module contains two types of tree switches: Source Bus
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 to the HP 44701A or HP 44702A/B voltmeter current sources
{+1 and -1) 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
measurements (2-wire ohms error due to contact and trace resistance

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

The component module also includes an Isolation Jumper which allows you
to disconnect the tree switches from the HP 3852A backplane for special
signal routing applications. Refer to ““Isolation Jumper” for details on
seiting the Isolation Jumper.
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Terminal Module

The terminal module consists of 20 channels of terminal connectors to
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 voltmeter 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 control the Sense Bus tree 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 channel 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,
you will need to close the Bank A Sense Bus tree switch (channel 91) and
the measurement channel (channel 0). Or, to make voltage measurements
on channel 19, close Bank B Sense Bus tree switch {channel 92) and the
measurement channel (channel 19},

To make resistance measurements with CLOSE, yvou will need to close both
the Sense Bus and Source Bus tree switches and the measurement channel.
For example, to make 2-wire ohms resistance measurements on channel 0,
close the Bank A Sense Bus tree switch {channel 91}, the Bank A Source
Bus tree switch (channel 93) and the measurement channel (channel 0).

Table 2-1. HP 44705A/44705H Channel Definitions

Channel Definitions
0-¢ Bank A Switches
10 - 18 Bank B Switches
a1 Sense Bus Tree Switch {Bank A)
92 Sense Bus Tree Swiich (Bank B)
93 Source Bus Tree Switch (Bank A)
94 Source Bus Tree Swiich (Bank B)
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Terminal Module Configuration

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

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

Isolation The tree switches on the HP 44705A or HP 44705H multiplexer can be
Jumpgg‘ connected or disconnected from the HP 3852A backplane using the
Isolation Jumper. Figure 2-3 shows the location of the Isolation Jumper
(J1) on the component module.

The jumper has an EN (enable) and DIS (disable) position. For normai
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.

%
- o o
e
o1 EN I ‘{‘/ | : i
[A—— L L— [E— £
e M | .f — o T
AN P |
a | & - ;
JUMPER SN e e i L —
IN / L] —
ENABLE —
POSTTICN / P T
(FACTORY SETTING) N G L |
/i S - L 1L 4 L
/’ { | L]
................ N —
e |
| L I S SN B I S
/
COMPONENT  MODULE
3BSZP:F 2.3

Figure 2-3. HP 44705A/44705H Isolation Jumper Configuration
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Low-Pass Space has been provided on the terminal module for you to install low-pass
Filters filters for input signal conditioning on each channel. Figure 2-4 shows
normal channel configuration and shows how to install a low-pass filter on
channel 10 of the terminal module. To install the low-pass filter, remove
the jumper (SERIES JM 10) and install your resistor in its place. Then,
install your capacitor in the SHUNT 10 position as shown.

Attenuators The space for low-pass filters on the terminal module can also be used to
install attenuators to reduce input signals to a usable level for the
HP 44705A or HP 44705H. Figure 2-5 shows normal channel configuration
and shows how to install an attenuator on channel 0 of the terminal
modute. To install the attenuator, remove the jumper (SERIES JM 0) and
install resistor R1 in its place. Then, install resistor R2 in the SHUNT 0
position as shown. Precision components should be used fo maintain
accuracy.

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

Sen Siﬁg current measurements. When making a current sensing measurement, the
voltage across a shunt resistor is measured and the current is caiculated by
the controlier using the measured voltage and the resistance value of the
shunt. Precision resistors should be used to maintain accuracy.

Figure 2-6 shows normal channel configuration and shows how to configure
channel § for current sensing measurements. In Figure 2-6, a 250 {} shunt
resistor (R0O) is installed in the shunt position (BANK A SHUNT 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.

Field Wiring Connections

When the terminal module is configured as required, the next step is o
connect field wiring from your application to the terminals on the terminal
module. This section contains example field wiring connections to the

HP 44705A or HP 44705H terminal module for voltage, resistance, and
temperature measurements,
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CH 19 LOW PASS FILTER INSTALLATION
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Figure 2-4. HP 44705A/447058H L.ow-

Pass Filter Channel Configuration
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Figure 2-5. HP 44705A/44705H Attenuator Channel Configuration
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CHEB CURRENT SENSING INSTALLATION
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Figure 2-8. HP 44705A/44705H Current Sensing Configuration
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NOTE
For measurements using the HP 44702A/B High-Speed Voltmeter shielded,
twisted-pair cable is required for connections to the terminal module.
Shielded, (wisted-pair cable suitable for connections to the FHP 447054 or
HP 44705H multiplexer can be ordered from vour nearest Flewleit-Packard
Sales and Support Office. Order HP part number 03498-61602 which is a 2
meire shielded, twisted-pair cable with crimped and heat-shrunk wires
attached to the braided shield at both ends.

Terminal Figure 2-7 shows the HP 44705A or HP 44705H terminal module with the
Module cover removed. Each of the 20 channels has a HIGH, LOW, and GUARD
Connections terminal. Terminals ¢ through 9 in Bank A are for channels 0 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 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 tco
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
leads to allow the terminal module cover to be replaced.
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Voliage
Measurements
Connections
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Figure 2.7. HP 44705A/44705H Terminal Module

The HP 44703A or HP 44705H can switch signals for up to 20 guarded
(3-wire} DC or AC voltage measurements (DC voltage measurements only
for inputs to the HP 44702A/B High-Speed Voltmeter). For guarded
voltage measurements, HIGH, LOW, and GUARD lines are switched on
each selected channel for maximum common mode noise rejection.

Figure 2-8 shows typical voliage measurement connections to channel O 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 O LOW terminal. If a guarded (3-wire) voltage measurement is
being made, connect the shield from the shielded twisted-pair cable to the
channei 0 GUARD terminat.

Configuring the HP 44705A/44705H 2-13



Since shielded, twisted-pair cable reduces measurement noise, shielded cable
is required for measurements with the HP 44702A/B voitmeter and is
recommended for measurements with the HP 44701 A voltmeter. Also, for
the HP 44702A/B voltmeter, an external resistor {R} should be connected
between the source veltage LO and the shield, as shown in Figure 2-8.

Resistance The HP 44705A or HP 44705H accessory can also be used to switch signals
Measurements for resistance measurements using 2-wire and 4-wire ohms measurement

Connections techniques.

2-Wire Ohms 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 (R0) connected to channel 0 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 voltmeter. Shielded cable is highly
recommended for inputs to 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 connected to channel 0 GUARD.

For measurements with the HP 44702A/B High-Speed Voltmeter, use R =
10 k2 to 100 k2. For measurements with the HP 44701 A Integrating
Voltmeter, make a direct connection from RO LO to the shield

{e.g., R = ().

For measurements with the HP 44701A Integrating Voltmeter ONLY, if
shielded cable is not used, connect one lead of the resistor to channet 0
HIGH terminal and the other lead of the resistor to channel 0 LOW
terminal, If high common mode noise rejection is recuired, also connect a
separate lead from resistor RO LO to the channe! 0 GUARD terminal.
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Notes:

[1] = Shielded cable and external resistor R are required for measurements with
the HP 44702A/B High-Speed Volimeter. Shielded cable is highly
recommended for measurements with the HP 44701A integrating Voltmeder.

[2] = For measuremenis with the HP 44702A/B High-Speed Voltmeter, use
R = 10 k( {o 100 k(2. For measurements with the HP 44701A Integrating
Voltmeter, make a direct connection from V0 LO to the shield (e.g., R = 0}

[3}= For the HP 44701A Integrating Voltmeter ONLY, if shielded cable is not used
connect a lead from VO HI (+) to channel 0 HIGH, a lead from V0 LO (-} {o
channel 0 LOW, and a lead from V0 LO to channel 0 GUARD.

Figure 2-8. HP 44705A/44705H Voitage Connections
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4882P:4.2.9

Motes:

[1] = Shielded cable and external resistor R are required for measuremenis with
the HP 44702A/8 High-Speed Voltmeter. Shielded cable is highly recommend-
ed for measurements with the HP 44701A integrating Volimeter.

[2] = For measurements with the HP 44702A/B High-Speed Volimeter, use
R = 10 kQ 1o 100 k0. For measurements with the HP 44701A Integrating
Voltmeler, make a direct connection from R0 LO to the shield {(e.g., R = 0}

[3] = For the HP 44701A Integrating Vollmeter ONLY, if shielded cable is not used
connect a separate lead from the channel 0 GUARD terminal to RO LO.

Figure 2-9. HP 44705A/44705H 2-Wire Ohms Connections
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4-Wire Ohms
Conneciions

Using 4-wire ohms measurements virtually eliminates the error caused by
field wiring lead resistances. With 4-wire ohms, the current through the
unknown resistance remains the same regardiess 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 requires two channels, a
maximum of ten resistance measurements can be made per HP 44705A or
HP 44705 accessory.

Each 4-wire ochms measurement requires 1wo channels, one from Bank A
and one from Bank B. When connecting a resistor to the terminal module
for a 4-wire ohms measurement, use two channels that are separated by one
decade (e.g., channels 0 and 10, channels 1 and 11, etc.).

See Figure 2-10 for 4-wire ohms connections of a resistance (R0) connected
to channel 0 and channel 10 using shielded, twisted-pair cable. (Shielded
cable is required for inputs to the HP 44702A/B voltmeter and is highly
recommended for inputs to the HP 44701 A voltmeter.) Channe! 0 is used
as the voltage sense channel and channel 10 as the current source channel
for the measurement.
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4 1RE O MEASUREMENTS

HP 44TO8A/44T@5H TERMINAL MODULE
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Notes:

[l = Shielded cable and external resistor R are requred for measurements with the
HP 44702A/B High-Speed Volimeter. Shielded cable is highly recommended
for measurements with the HP 44701A Integrating Voltmeter.

[2] = Do NOT connect Source channel shield lead to RO LO as this will reduce the
effective compliance voltage.

{3] = For measurements with the HP 44702A/B High-Speed Voitmeter, use
R = 10 k0 to 100 k.. For measurements with the HP 44701A integrating
Voltmeter, make a direct connection from RO .0 to the shield {e.g., R=0}

[4] = For the HP 447014 Integrating Voltmeter ONLY, if shielded cabile is not used
connect a separaie lead from the Sense channe! GUARD terminal to RO LO.
Do NOT connect a tead from the Source channel GUARD terminal to R0 LO.

[8] = RO can be a resistor, an RTD, or a thermistor. The HP 3852A supports Type
85 and 92 RTDs and Type 2252, 5K, and 10K thermistors.

Figure 2-10. HP 44705A/44705H 4-Wire Ohms Connections
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Temperature
Measurements
Connections

RTD
Connections

Thermistor
Connections

In Figure 2-10, note that one end of the Sense cable (channel 0) shield lead:
is connected to the channel 0 GUARD terminal and the other end of the
shield lead is connected to RO LO. However, although one end of the
Source cable {channel 10} shicld lead is connected to channel 10 GUARD,
the other end of the shield lead is not connected 10 RO LG, Do NOT
connect the Source cable shield lead to RO LO, as this will reduce the
effective compliance voltage.

If vou 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 separate lead from the Sense channel (channel ()
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.

One of the functions of the HP 44705A or HP 44705H multiplexer is to
switch signals for temperature measurements. This section shows how to
connect RTDs and thermistors to the terminal module for temperature
measurements.

The resistance temperature detector (RTD) is a temperature-sensitive
resistor that is typically stable, accurate, and linear. Since each 4-wire
measurement requires two channels, up to ten RTD measurements can be
made per HP 44705A or HP 44705H accessory. The HP 3852A resistance-
to-temperature conversions support Type 85 and Type 92 RTDs
(temperature coefficients (o) of 0.00385 2/Q/°C and 0.003916 Q/Q/°C,
respectively, and resistance values of 100 @ at 0°C).

EBach 4-wire RTD measurement requires two channels, one from Bank A
and one from Bank B. When connecting an RTD 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 I 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 temperature extremes are not too high.
Thermistors are highly dependent upon variables such as thermistor
composition and size. Most thermistors have negative temperature
coefficients which means that their resistance values decrease with
increasing temperature.

Since each 4-wire measurement requires two channels, up to ten
temperature measurements can be made per accessory. The HP 3852A
resistance-to-temperature conversions support Type 2252, 5K, and 10K
thermistors (resistance values at 25°C of 2252 @, § k@, and 10 k{1,
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 terminat
module for a 4-wire measurement, use two channels that are separated by
one decade (e.g., channels 0 and 10, channels | and 11, etc.). Sec Figure
2-10 in “4-Wire ohms Connections’ for a typical connection diagram.

installation/Checkout

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 44705A or HP 44705H multiplexer.

NOTE

The example programs in this manual use 709" as the HP-IB address for
the HP 38352A. Specific slot and channel numbers are also used. Program
syntax and data return formats apply to HP Series 200/300 Controllers.
Modify slot and channel numbers as required.

Check After you have connected field wiring from your application to the
Accessgry terminal module, replace the terminal module cover and install 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 to install the accessory.

When the accessory is installed, use the ID? command to check the
accessory ID. At power-on, an HP 44705A or HP 44705H returns 44705A.
An HP 44705A or HP 44705H component module only (no terminal
module attached) returns 447XXX. (Note that if the terminal module is
removed after power-on, the accessory still returns 44705A.)

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

10 OUTPUT 708,107 2007 IQuery 1D In mainframe siot 4
20 ENTER 709;A% Enter 1D

30 PRINT AS 1Display 1D

40 END

If the multiplexer does not return 44705A or 44705H be sure you have
addressed the correct slot and the terminal module is installed. If these are
correct but the correct ID code is not returned, refer to the HP 3852A
Assembly Level Service Manual for service procedures.
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Verify
Wiring
Connections

Read
Channel
State

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

HP 3852A front panel keyboard or from a controller. This command can
be 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 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 siot ¢ of the mainframe for DC voltage measurements.

The 20 channels are to be scanned and measured one at a time starting
with channel 200. Press the SADY KEY key on the HP 3852A 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 remain on the display.

10 QUTPUT 709;"'USE 07 IUse voltmeter in mainframe slot G
20 QUTPUT 709, CONF DCV" I1Set DC volts function on voltmeter
30 QUTPUT 709;"MONMEAS DCV,200-218" WMonitor/measure ch 200 through 239
40 END

The CLOSE? command can be used to determine the state of HP 44703A
or HP 44705H channels. This command returns one of five numbers as
shown in Table 2-2 for each channel queried. The number returned
indicates if a channel is open or closed and to which bus (Sense, Source, or
both} the channel is connected.
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Table 2-2. Values Returned by CLOSE?

Data
Returned

Channel
State

O = O

Channel Open
Channel Ciosed

- niot connected (o Bus
Channel Closed -
Channel Closed -
Channel Closed -

connecied o Sense Bus
connecied to Source Bus
connecied o both Buses

Example: Reading Channe! State

This program uses the CLOSE? command to check the state of channels
200 through 204 on an HP 44705A or HP 44705H in slot 2 of the
mainframe. The RST (reset) command resers 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 291). The OPEN command

opens the channel and disconnects it from the backplane.

10 QUTPUT 709;"RST 2007
20 INTEGER State(0:4)

30 QUTPUT 709;”CLOSE 203,291"
40 OUTPUT 708;""CLOSE? 200-204"

50 ENTER 708;State(*)
60 PRINT Statel*}

70 QUTPUT 709,"0PEN 203,291"

80 END

For this example, since channel 203 was the only channel closed and was

[Open all chs
IDefine controller array

IClose ¢h 203 and Sense Bus tree sw
IQuery state of chs 200 through 204

IEnter state
!Display state

10pen ¢h 203 and Sense Bus tree sw

connected to the Sense Bus tree switch, a typical return is:

9 0 0 2 0

2-22 Configuring the HP 44705A/44705H




| Chapter 3
Configuring The HP 44706A



Contents

Configuration OQverview. ... .. .. o n. 3-4
Waraings and Cautions. . ... ... ... ... ... 3-1
Block Diagram Description.. ... .. e 3-2

Field Wiring Connections. . ... ...... 3.5
Terminal Module Connections, . .............. 35
Voltage Measurements Connections...........3-6
Resistance Measurements Connections. .. ...... 3-9

Installation/Checkout. . ... . ... . ... 3-11
Check Accessory 1D, ... . . o0 3411
Verify Wiring Connections. .. ............ ... 3-12

Read Channel State. ... ... ... . . v ... 3-12



Configuring the HP 44706A

Chapter 3

Configuration Overview

Warnings
and
Cautions

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

When you have configured the accessory for your application, refer to
Chapter 5 - Programming the Multiplexers to program the accessory for
voltage and 2-wire ohms resistance measurements.

This section contains WARNINGS and CAUTIONS applicable to the
HP 44706A multiplexer. You should review the WARNINGS and
CAUTIONS shown before configuring the multiplexer.

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

WARNING
POSSIBLE OPERATOR INJURY, For safety, consider all accessory
channels to be at the highest potential applied to any channel. Under most
conditions of failure, the relays on the relay multiplexers 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 relays settle in the closed state, the relay contacls
may weld together and the highest voltage present on any one channel may
be present on all channels. This condition may cause operator injury if the
terminals are touched or equipment damage may result.
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WARNING
MAXIMUM VOLTAGE LIMITATIONS. The HP 3852A and the
HP 3833A internal analog buses interconnect the multiplexer and voltmeter
accessories to form one circuit. To profect against possible personal injury
due 1o equipment failure or programming error, limitations are placed on
the potentials that can appear between any two points on the circuit (or
between the circuit and chassis).

>

MJ

These limitations are listed for the HP 3852A, HP 38534, and all 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 voltage limitation, as shown. (If the
analog extender cable is NOT connected between the mainframe and the
extenders, each instrument is considered as a separate circuit.)

The maximum nondestructive voltage which can be applied to the
HP 44706A is 42 VDC or 30 VAC rms (42 'V peak).

Instrument/Accessory Peak Voltage
HP 3852A Mainframe 350 V
HP 38534 Extender 350 V
HP 44701 A [ntegrating Voltmeter 350 V
HP 44702A/B High-Speed Voltmeier 42V
HP 44705A/0847/174/18A4 20-Channel Relay Multiplexers 170V
HP 44705H/08H 20-Channel High-Voltage Relay Multiplexers 354 V
HP 44706 A 60-Channel Relay Multiplexer 42V
HP 44709A710A/11A/12A713A FET Multiplexers 42V
CAUTION

STATIC SENSITIVE. Use clean-handling techniques when handling the
accessory. Do not install an accessory without the metal covers attached.

Block the BP 44706A accessory consists of a 60-channel terminal module and a
Diagg‘am component module as shown in Figure 3-1. Field wiring from your
D@SC!’ipﬁQﬁ application sensors (such as voltage sources) is connected to the terminal
module and the signals are sent to the switches located on the component
module.
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Figure 3-1. HP 44706A Block Diagram
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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.

MOTE

Only one bank switch can be closed af 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 44701A or HP 44702A/B voltmeter current sources
{+1and —1I) to make resistance measurements.

Terminal Module

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

Channel Definitions

Table 3-1 shows the channel definitions for the HP 44706A accessory.
Channels 0 through 59 control the bank switches. When a command is
executed to close a channel, the appropriate Sense Bus tree switches are
also automaticaily closed. Channel 91 controls the Source Bus tree switch
for all 66 channels.

If you use high-level commands {(such as CONFMEAS and MEAS) to
program the accessory, you need to specify only the measurement channels
since CONFMEAS or MEAS automatically closes the proper channels and
switches for the measurement selected.
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However, if you use low-level commands such as 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 0, you will need to
close the measurement channel (channel 0) which also closes the Sense Bus
tree switch.

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 ohms resistance measurements on
channe! 0, close the measurement channel {channel () (which also closes the
Sense Bus tree switch) and the Source Bus tree switch (channel 91).

Table 3-1. HP 44706A Channel Definitions

Channel Definitions
Q-59 Bank Swiiches/Sense Bus Tree Switch
91 Source Bus Tree Switch

Field Wiring Connections

Terminal
Module
Connections

This section contains example field wiring connections to the HP 44706A
terminal module for voltage and (2-wire ohms)} resistance measurements.

NOTE
For measurements using the HP 447024 /B High-Speed Voltmeter shielded,
twisted-pair cable is required for connection to the terminal module.
Shielded, twisted-pair cable suitable for connections to the HP 447054 or
HP 44705H multiplexer can be ordered from your nearest Hewlert-Packard
Sales and Support Office. Order EHP part number 03498-61602 which is a 2
metre shielded, twisted-pair cable with crimped and heat-shrunk wires
attached to the braided shield at both ends.

Figure 3-2 shows the HP 44706A terminal module with the cover removed.
Each of the 60 channels has a HIGH terminal (numbered 0 through 59), a
common LOW terminal, and a common GUARD terminal.
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Voltage
Measurements
Connections

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 sich 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
leads to allow the terminal module cover to be replaced.

o] ni m o

PdCE gza ¥
= XN GV 4
== 5 T rteat
- 7] 15 [@ 38 @) 59
- ] 18 38 &) 56
- (117 T3 @ 57
- S 15 |8 36 & 56
- 2 15 1@ 35 B 55
:TJ 14 34 54
e 13 @ 31 B 53
— 12 8 32 52
o——" 1
ey 7 11 @ B 51
oy S 1z © 39 5@
e 8 Q 28 g Qg LOCKING
- “ : o . RING
— [ 26 i) [ 346
oy 5 25 i@ 4% e
= % 4 8 24 [ 44
- B 3 @2 e cLEMP
s 2 1§ a2z g 42 SCREW
= @ L2 et e 41
= TN N
el |
 Evp— | o

7 =z
e 3 l STRBIN
- S Bel TEF
T o—moo—i—o ROTATE CLAMP
O, L J]
- 3852F5_2

Figure 3-2. HP 44706A Terminal Module

The HP 44706A muliiplexer can swiich signals for up to 60 single-ended
DC or AC vollage measurements (DC voltage measurements only for inputs
to the HP 44702A/B High-Speed Voltmeter). When making single-ended
voltage measurements, only the HIGH line is switched. LOW and GUARD
are common to each channel but are not switched.
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Figure 3-3 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 LLO (—) lead from the voltage source to
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, shiclded cable
is required for measurements with the HP 44702A/B voltmeter and is
highly recommended for measurements with the HP 44701 A volimeter.
Also, for the HP 44702A/B voltmeter, an external resistor {R) should be
connected between the source voltage LO and the shieid, as shown in
Figure 3-3.
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VOLTAGE MEASUREMENTS
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[1] = Shielded cable and external resistor R are required for measurements with
the HP 44702A/B High-Speed Voltmeter, Shielded cable is highly
recommended for measurements with the HP 44701A integrating Voltmeter.

[2] = For measurements with the MP 44702A/B High-Speed Volimeter, use
R = 10 k2 to 100 kil. For measurements with the HP 447014 inlegrating
Voltmeter, make a direct connection from V0 LO to the shield (e.g., R = 0}.

[3] = For the HP 44701A Integrating Volimeter ONLY, if shielded cable is not used
connect a lead from VO HI (+) to channel 0 HIGH, a lead from VJ LO {—) to
the commoen LOW, and a lead from VO LO to the common GUARD.

Figure 3-3. HP 44706A Voitage Connecticns
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Resistance The HP 44706A accessory can also be used to switch signals for resistance
Measurements measurements using 2-wire ohms measurement techniques. In applications
Cennectians where the resistance of the test 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 44706 A accessory. Figure 3-4 shows typical 2-wire
ohms measurement connections for a resistor (R0) connected to channel 0
on the terminal module with shielded, twisted-pair cable.

Shielded cable is required for inputs to the HP 44702A/B voltmeter and is
highly recommended for inputs to the HP 44701A voltmeter. In Figure 3-4,
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 connected to the common
GUARD terminal.

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

R = 10 k@ to 100 k9. For measurements with the HP 44701A Integrating
Voltmeter, make a direct connection from RO LO to the shield

(e.g., R = 0).

For measurements with the HP 44701A Integrating Voltmeter ONLY, if
shielded cable is 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 rejection is required, also connect a
separate lead from resistor RO LO to the common GUARD terminal.

NOTE

De ro the 100 Q protection resistor in series with the LOW terminal on the
terminal module, there is a 100 Q offset error when making 2-wire ohms
meqsurements with the HP 44706 A. This resistor can be shorted out, but
this will seriously shorten relay life if high voltages or currents are
switched.
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2-WIRE £} MEASUREMENTS

ToT—

HE AATP5A TERMINAL MODULE e

o

B0 B -

Notes:

f =

21 =

3] =

JIBEHF 3 4 -

Shielded cable and external resistor R are required for measurements with
the HP 44702A/B High-Speed Volimeter. Shielded cable is highly recommend-
ed for measurements with the HP 44701A Integrating Voltmeter.

For measurements with the HP 44702A/B High-Speed Voltmeter, use
R = 10 k9 to 100 k@ For measurements with the HP 44701A Integrating
Voltmeter, make a direct connection from R0 LO to the shield (e.g., R = O).

For the HP 44701A Integrating Yoltmeter ONLY, it shielded cable is not used
connect a separate lead from the channel § GUARD terminal to RO LG.
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Instailation/Checkout

Check
Accessory
iD

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 44706 A multiplexer.

NOTE

The example programs in this manual use 709’ as the HP-IB address for
the HP 38524, Specific slot and channel numbers are also used. Program
syntax and data return formats apply to HP Series 200/300 Controllers.
Muodify slot and channel numbers as required.

After you have connected field wiring from your application to the
terminal module, replace the terminal module cover and install the
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 to install the accessory.

When the accessory is mstalled, use the ID? command to check the
accessory 1D, At power-on, an HP 44706A returns 44706A. An HP 44706A
component module only (no terminal module attached) returns 447XXX.
{Note that if the terminal module is removed after power-on, the accessory
still returns 44706A.)

For example, the following program determines the identity of an accessory
in slot 2 of the mainframe. An HP 44706A multiplexer in this siot returns
44T06A.

10 QUTPUT 708,152 200" tQuery 1D in mainframe siot 4
20 ENTER 708;A% IEnter ID

30 PRINT As iDisplay 1D

40 END

If the multiplexer does not return 44706A, be sure 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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Verify To verify that your field wiring has been properly connected to the terminal
Wiring module, send the MONMEAS (Monitor/Measure) command from the
Connections HP 3852A front pancl kevboard or from a controller. This command can
be used to check DC or AC voltage and 2-wire ohms connections. An
example foliows,

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

The 5 channels are to be scanned and measured one at a time starting with
channel 200. Press the SADV KEY key on the HP 3852A front panel to
advance the scanning to the next channel. When the scan is advanced past
the last channel (channel 204 in this example), scanning will stop and the
last measurement will remain on the display.

10 QUTPUT 709, "USE O tUse volimeter in mainframe slot 0

20 QUTPUT 708; " CONF DCV” 1Set DC volts function on voltmeter
30 QUTPUT 708" MONMEAS DCV,200-204""  'Monitor/measure ch 200 through 204
40 END

Read The CLOSE? command can be used to determine the state of the
Channel HP 44706A 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 is open or closed and to which bus {Sense, Source, or both) the
channel is connected.
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Table 3-2. Vaiues Returned by CLOSE?

Data Channel
Returned State
0 Channel Cpen
1 Channegl Closed (Valid only for Source Bus tree
switch - channel 81)
2 Channel Closed - connected to Sense Bus
4 Channet Closed - connectad to Sense Bus and
Source Bus

Example: Reading Channel State

This program uses the CLOSE? command to check the state of channels
200 through 204 of an HP 44706A 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 Sense
Bus tree switch. The OPEN command opens the channel and disconnects it

from the backplane.

10 QUTPUT 702;7RST 2007 {0pen all channels

20 INTEGER State {0:4) 1Define controller array

30 QUTPUT 709;CLOSE 203" IClose ch 203 and Sense Bus free sw
40 QUTPUT 708;""CLOSE? 200-204" IQuary state of chs 200 through 204

BEO ENTER 708;Statel*}
60 PRINT Statel®)

IEnter state
IDisplay state

70 CUTPUY 709;CPEN 203" 10pen ch 203 and Sense Bus tree sw

80 END

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

return is:

00 0 20
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Chapter 4

44708A/44708]

Configuring the

Configuration Overview

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

Wamings This section contains WARNINGS and CAUTIONS applicable to the
ang HP 44708A and HP 44708H multiplexers. You should review the
Cautions WARNINGS and CAUTIONS shown before configuring the accessories.

WARNING
SHOCK HAZARD. Only qualified, service-trained personnel who are
aware of the hazards involved should install, remove, or configure any
accessory. Before touching any installed accessory, turn off all power to the
mainframe, extenders, and to all external devices connected (o the
mainframe, extenders, or accessories.

WARNING
POSSIBLE OPERATOR INJURY. For safety, consider all accessory
A channels to be at the highest potential applied to any channel. Under most
*— " conditions of failure, the relays on the relay multiplexers will remain in
whatever state the program sets them.

However, for some equipment failure, the relays may not remain in their
programmed state. If the relays seltle in the closed state, the relay contacts
may weld together and the highest voltage present on any one channel may
be present on all channels. This condition may cause operator injury if the
terminals are touched or equipment damage may resull.
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WARNING
MAXIMUM VOLTAGE LIMITATIONS. The HP 383524 and the
HP 3853A internal analog buses interconnect the multiplexer and voltmeter
accessories to form one circuit. To protect against possible personal injury
due to equipment failure or programming error, limitations are placed on
the potentials that can appear between any two points on the circult for
between the circuit and chassis).

The limitations are listed for the HP 3852A. HP 38534, and all plug-in
accessories. For any given set of accessories installed in the mainframe or
extender, the maximum potential befween any two points Is determined by
the gceeessory 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 as a separate circuit,)

AY)

The maximum nondestructive voltage which can be applied to the

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

Instrument/Accessory Peak Vofiage
HP 38524 Mainframe 350V
HP 38534 Extender 350V
HP 44701 A Integrating Voltmeter 350V
HP 44702A/B High-Speed Voltmeter 42V
HP 44705A/08A/174 /184 20-Channel Relay Multiplexers 170 V
HP 44705H/08H 20-Channel High-Voltage Relay Mulliplexers 354 V
HP 447064 60-Channel Relay Multiplexer 42V
HP 447094 /10A/11A/12A/13A4 FET Multiplexers 42V
CAUTION

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

If the backplane is not discharged after making a high-voliage
measurement, the volitage present on the backplane must be added 1o the
voltage being switched on the next channel to determine the total relay
contact voltage. See Figure 4-1 for guidelines to maximize relay life and
prevent damage to sensitive transducers by high backplane discharge
voltages.
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+ When measuring high-voltages, connect the fine which has the highest maximum
absolute peak voitage of the source to the HIGH terminal on the terminat module,
Connect the line which has the jowesi absolute peak voltage of the source to the
LOW terminal on the terminal module. Connect the guard line ONLY if high com-
mcn mode noise rejection is necessary, ctherwise, do not connect the guard line.

LINE WITH MAXIMUM
/ ABSOLUTE PEAK VOL TAGE

LOW \
NE WITH MINIMUM

LY
ARSOLUTE PERK VOL TAGE

HIGH

= o e

NI

GUARD

OR

« Discharge the HP 3852A analog backplane to earth ground through 10 k@2 resistors
connecied to HIGH, LOW, and GUARD on an unused channel,

@ HIGH
@ LOW

5 GUARRD

18K0 <188 < 18K0

&W,_..YA_____J

TO CUSTOMER
EARTH GROUND 3632P4_8

Figure 4-1. Discharging the HP 3852A Backplane

CAUTION
STATIC SENSITIVE. Use clean-handling technigues when handling the

accessory. Do not install an accessory without the metal covers attached.
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Block Diagram

The HP 44708A and HP 44708H accessories consist of a 20-channel

Descripﬁign terminal module and a component module as shown in Figure 4-2. Field
wiring from application sensors (such as thermocouples) is connected to the
terminal module and the input signal is sent to the Bank A switches or
Bank B switches located on the component module.
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Figure 4-2. HP 44708A/44708H Block Diagram

A special isothermal connector block on the terminal module provides the
reference junction for thermocouple measurements. A thermistor mounted
on the isothermal connector block is used to measure the isothermal block
reference temperature. The HP 3852A 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 relays, one each for HIGH, LOW, and
GUARD lines. There are 20 bank switches divided into two groups of 10
channels each: Bank A and Bank B. The channels in Bank A are numbered
0 through 9 and the channels in Bank B are numbered 10 through 19.

NOTE

Only one channel per bank can be closed at a time. Closing a second
channel in a bank will open any previously closed channel in that bank.

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

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 for
making voltage measurements. The Source Bus tree switches provide
backplane connections to the HP 44701A or HP 44702A/B voltmeter
current source connections {+1 and —I) for making resistance
measurements.

NOTE

Two tree switches of the same type cannot be closed simultaneously (e.g.,
only one of the iwo Sense Bus tree switches can be closed at a {ime).
Closing a second tree switch will open any previously closed tree switch of
the same [ype.

Five resistors on the component module connect the tree switches to the
HP 3852A backplane which provide current limiting protection 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 ).
The resistors can be shorted out, but this will sericusly shorten relay life if
high voltages or currents are switched.
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The component module also includes an Isolation Jumper which allows vou
to disconnect the tree switches from the HP 3852A backplane for special
signal routing applications. Refer to ““Isolation Jumper’’ for information
on setting the Isolation Jumper.

Terminal Module

The terminal module contains 20 channels of terminal connectors for field
wiring, a CARD COMMON terminal, and an isothermal block with a 5 kf
thermistor. Note that the HIGH and LOW terminals for each channel are
mounted on the isothermal block, but the GUARD terminals are not. The
5 k€ thermistor is used to measure the isotherma!l 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 is a
current limiting resistor in series with the CARD COMMON HIGH, LOW,
and GUARD terminals.

Channel 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 switches 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 cioses the proper channels
and switches for the measurement selected. However, if you use low-level
commands such as 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 0, you will need to
close the Sense Bus tree switch (channel 91) and the measurement channel
{channel 0). Or, to make voltage measurements on channel 19, close the Sense
Bus tree switch (channel 91) and the measurement channel (channel 19).

To make 2-wire ohms resistance measurements, you will need to close both
the Sense Bus and Source Bus tree switches and the measurement channel,
For example, 1o make resistance measurements on channel 0, close the
Sense Bus tree switch (channel 91), the Source Bus tree switch (channel 94),
and the measurement channel (channel 0).

4-6 Configuring the HP 44708A/44708H



To measure the reference temperature (by measuring the thermistor on the
isothermal block), close the Sense Bus tree switch (channel 92) and the
Source Bus tree switch (channel 93).

Table 4-1. HP 44708A/44708H Channel Definitions

Channel

Definitions

91
92
23
94

Bank A Switches

Bank B Switches

Sense Bus Tree Switch {Bank sense)

Sense Bus Tree Switch {thermistor sense}
Source Bus Tree Switch {thermistor scurce)
Source Bus Tree {Bank source}

Terminal Module Configuration

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

HP 44708H terminal modules. It shows how to set the Isolation 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
Jumper

The tree switches on the HP 44708A or HP 44708H multiplexers can be
connected or disconnected from the HP 3852A backplane using the
Isolation Jumper. Figure 4-3 shows the location of the Isolation Jumper
(J1) 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.
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Figure 4-3. HP 44708A/44708H Isolaticn Jumper Configuration

Low-Pass Space is provided on the terminal moduie for you to install low-pass filters

Filters
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for input signal conditioning on each channel. Figure 4-4 shows the normal .
channel configuration and shows how to install a low-pass filter for
channel 10 on the terminal module,

To instali the low-pass filter, remove the jumper Bank B SERIES IMO
jumper and install your resistor in its place. Then, install your capacitor in
the Bank B SHUNT 0 position as shown.
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Low-Pass Filter Channel Configuration
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Attenuators

The space for low-pass filters on the terminal module can also be used to

install attenuators to reduce input signals to a usable level for the

HP 44708A or HP 44708H. Figure 4-5 shows normal channel configuration

and shows how to install an attenuator for channel 0 on the terminal

module. To install the attenuator, remove the Bank A SERIES JMO jumper
and install resistor RI in its place. Then, install resistor R2 in the Bank A
SHUNT 0 position as shown. Precision components should be used to

maintain accuracy.

CHE ATTENUATOR INSTALLATION

CHANNEL &

SHUNT 8

HP 447Q8A/44T38H TERMINAL MODULE
_J OE ........... n. ..................................... {

Sa{'sw @g

CHE ATTENUATOR CONFIGURATION

BANK_A
BMIC A SERTES JUMPER JM@

A HIGH
\\w?—4f“b umgg

MODULE

TG QOMPONENT

SRARD,

NORMAL CHANNEL.
CONFIGURATION

1} REMOVE BANK A SERIES JUMPER JM@
2} INSERT Ry

1Y

3
(Vo)

HIGH®

3 ADD Rz %Rz

MODULE

L) v

TO COMPONENT

Va =Vix[R2/(RL *RZ) 1

GuUARD ®

ATTENUATOR
CONF IGURATION

3852P:F. 4.5

Figure 4-5. HP 44708A/44708HM Attenuator Channel Configuration
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Current
Sensing

The HP 44708A or HP 44708H multiplexers use current sensing to 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
resistors should be used to maintain accuracy.

Figure 4-6 shows normal channel configuration and shows how to configure
channe! 0 for current sensing measurements. In Figure 4-6, a 250 Q 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 JM
jumper (JMQ in this example) MUST be in place on the terminal module
for each channel being used for current measurements.

NOTE

Current sensing meusurements are not recommended when making
temperatire measurements on the same HP 447084 or HP 44708H terminal
module, The heat produced by the shunt resistor may affect the accuracy
of the temperature measurements.
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Field Wiring Connections

Terminal
Module
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 wiring connections to the
terminal module for voltage, resistance (2-wire ohms), and thermocouple
IMEASUTCments.,

NOTE
For measurements using the HP 44702A/B High-Speed Voltmeter shielded,
twisted-pair cable is required for connections to the terminal module.
Shielded, twisted-pair cable suitable for connections to the HP 447084 or
HP 44708H multiplexer can be ordered from your nearest Hewleit-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 to the braided shield ar boih 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 0 through 9 in Bank A are for channels 0 through 9,
respectively, Terminals 0 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
leads to allow the terminal module cover to be replaced.
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HPF A44TQ8L /44T DBH TERMINAL MODULE

SERIES

Figure 4.7, HP 44708A/44708H Terminal Module

Veltage 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/B High-Speed Volimeter). With
guarded voltage measurements, HIGH, LOW, and GUARD lines are
switched on each selected channel for maximum common mode noise
rejection.

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 to
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
Measurementis
Connections

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

The HP 44706A accessory can also be used to switch signals for resistance
measurements using 2-wire ohms measurement technigues. In applications
where the resistance of the test 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 chms function to switch signals for up to 60 resistance
measurements per HP 44706A accessory. Figure 3-4 shows typical 2-wire
ohms measurement connections for a resistor (R0) connected to channel 0
on the terminal module with shielded, twisted-pair cable.

Shielded cable is required for inputs to the HP 44702A/B voltmeter and is
highly recommended for inputs to the HP 44701A voltmeter. In Figure 3-4,
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 connected to the common
GUARD terminal.

For measurements with the HP 44702A/B High-Speed Voltmeter, use R =
10 kQ to 100 k2. For measurements with the HP 44701A Integrating
Voltmeter, 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 is not used connect one lead of the resistor to channel O
HIGH terminal and the other lead of the resistor to common LOW
terminal. If high common mode noise rejection is required, also connect a
separate lead from resistor RO LO to the common GUARD terminal.
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VOLTAGE MEASUREMENTS
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[t] = Shielded cable and external resistor R are required for measurements with
the HP 44702A/8 High-Speed Voltmeter, Shielded cable is highly
recommended for measurements with the HP 44701A Integrating Volimeter.

[2] = For measurements with the HP 44702A/B High-Speed Volimeter, use
R = 10 kQ to 100 k(. For measurements with the HP 44701A Integrating
Voltmeter, make a direct connection from V@ LO to the shield (e.g.,, R = 0.

[3] = For the HP 44701A Integrating Volimeter ONLY, if shielded cable is nol used
connect a tead from VO HI {+) to channel 0 HIGH, a lead from Y0 LO {~) to
channel O LOW, and a lead from V0 LO to channel O GUARD.

Figure 4-8. HP 44708A/44708H Voltage Connections
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[i} = Shieided cable and external resistor R are required for measurements with
the HP 44702A/B High-Speed Voltmeter. Shielded cable is highly recommend-
ed fro measurements with the HP 44701A Integrating Volimeter.

[2] = For measurements with the HP 44702A/B High-Speed Volimeter, use
R = 10 k& to 100 k. For measurements with the HP 44701A Integrating
Yoltmeter, make a direct connection from R0 LO to the shield {e.g., R = 0O).

[3] = For the HP 44701A Integrating Volimeter ONLY, if shielded cable is not used
connect a lead from RO H! to channel 0 HIGH, a lead from R0 LO to channel
0 EOW, and a lead from RO LO to channel 0 GUARD.

Figure 4-9. HP 44708A/44708H 2-Wire Ohms Connections
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Thermocouple one of the functions of the HP 44708A or HP 44708H multiplexer is to
Measuremenis switch signals for temperature measurements. This section shows how to
CQI’II’T@Cﬁ ons connect thermocouples to the terminal modules for temperature
measurements,

Thermocouples provide a simpie, durable, inexpensive, and relatively
accurate temperature sensor for a wide variety of applications and
environmental conditions, The thermocouple is 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,

Since the channels on the HP 44708A or HP 44708H can be independently
configured and software compensation is used, any mixture of
thermocouple types can be measured using the multiplexers. Although any
thermocouple can be used with the HP 44708A or HP 44708H, the

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

Table 4-2. Thermocouple Connection Guidelines

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

2. Use thermocouple wire that is well within its rating.
3. Avoid mechanical stress and vibration that could strain the wires,

4. For long runs, use a shieided, twisted-pair thermocouple extension cable
and connect the shield to the GUARD terminal on the terminal module.

5. Avoid steep temperature gradients,

6. In hostile environments, use proper sheathing material to reduce adverse
effects on thermocouple wires.

See Figure 4-10 for example thermocouple (TC0) connections to channel 0
on the terminal module. Connect the negative metal lead (red lead) to the
LOW terminal on channel ¢ and connect the positive metal lead to the
HIGH terminal on channel 0. If high common mode noise rejection is
required, connect the shield lead from the thermocouple to the GUARD
terminal on channel 0. Figure 4-10 also shows three alternate thermocouple
wiring configurations.
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Figure 4-10. HP 44708A/44708H Thermocoupie Connections
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Installation/Checkout

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

NOTE

The example programs in this manual use 709" as the HP-IB address for
the HP 38524, Specific siot and channel numbers are also used. Program
syntax and data return formats apply to HP Series 200/300 Controllers.
Modify slot and channel numbers as required.

Ch@@k After you have connected field wiring from vour application to the
AC@GSSOYy terminal module, replace the terminal module cover and instail the
i accessory in the desired mainframe or extender slot. Refer to the HP 38352A
Mainframe Configuration and Programming Manual to connect the
terminal module to the component module and to install the accessory.

When the accessory is instalied, use the 1D? command to check the
accessory 1D, At power-on, an HP 44708A or HP 44708H returns 44708A,,
while a component module only (no terminal module attached) returns

accessory still returns 44708A.)
For example, 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 44708A.

10 QUTPUT 708;71D? 200" {Query 1D in mainframe slot 4
20 ENTER 709:A8 tEnter ID

30 PRINT A$ Display 1D

40 END

If the muitiplexer does not return 44708A, be sure vou have addressed the
correct stot and the terminal module is instalied. If these are correct but the
correct ID code is not returned, refer to the HP 3852A Assembly Level
Service Manual for service procedures.
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Verify
Wiring
Connections

Read
Channel
State

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

HP 3852A front panel keyboard or from a controller. This command can
be 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 voltage
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
voltmeter 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 SADV KEY key on the HP 3852A f{ront 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 remain on the display.

10 QUTRUT 709;"USE Q' IUse voltmeter in mainframe slot 0
20 OUTPUT 709;"CONF DCV* 1Set DC volts function on volimeter
30 QUTPUT 709, 'MONMEAS DCV,200-219” IMonitor/measure ch 200 through 219
40 END

The CLOSE? command can be used to deiermine 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 to which bus (Sense, Source, or both) the
channel is connected.
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Tabie 4-3. Values Returned by CLOSE?

Data
Returned

Channet
State

BN = O

Channel Open

Channel Closed -
Channel Closed -
Channel Cigsed -
Channel Ciosed -

not connected to Bus

connected tc Sense Bus
connected o Scurce Bus
connected to Both Buses

Example: Reading Channel State

This program uses the CLOSE? command to check the state of channels
200 through 204 of an HP 44708A or HP 44708H 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 Sense Bus tree switch (channei 291). The OPEN command opens

the channel and disconnects it from the backplane.

10 OUTPUT 708;'RST 200"
20 INTEGER State{0:4)

30 QUTPUT 708;"CLOSE 203,281"
40 OUTPUT 708;"CLOSE? 200-204"

50 ENTER 709;Statel*)
BG PRINT Statel*)

70 OUTPUT 709;"0PEN 203,291"

80 END

For this example, since channel 203 was the only channel closed and was

10pen all chs and isolation relays
[Define controller array

IClose ch 203, Sense Bus tree switch
HQuery state of chs 200 through 204

IEnter state
IDisplay state

{0pen ¢h 203, Sense Bus tree switch,

connected to the Sense Bus tree switch, a typical return is:

¢ 00 2 0
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Chapter 5

Programming the Multiplexers

Programming Overview

Chapter
Contents

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

The chapter also summarizes the programming commands used with the
multiplexers (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 Voltmeter or with the

HP 44702A/B High-Speed Voltmeter in System Mode. Refer to the HP
31852A 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.

NOTE

The example programs in this manual use 709" as the HP-IB address for
the HP 3852A. Specific slot and channel numbers are also used. Program
syntax and data return formats apply to HP Series 200/300 Controliers.
Modify slot and channel numbers as required.
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Command Ttable 5-1is an alphabetical listing of commands which apply to the
Summary multiplexer accessories. Refer to the HP 3852A Command Reference
Manual for a complete description of these commands.

Table 5-1, Multiplexer Commands

CLOSE ch.. Jist

Closes a single multiplexer channel or a list of channels specified by ¢h__fisr. This
command is intended for individual switch conirol in special signal-routing applications. it
is not the easiest way to do rouline measurements since the tree switches are not
automatically configured as with high-level commands.

CLOSE? ch.. fist BNTO namel or {fm{]
Queries the state of channels specified by ch__lisr.
CONF function |USE ch}

Configure the voltmeter for the function specified by function.

Configures the voltmeter accessory and measures a function specified by funcrion on the
channeis specified by ¢a__list. This command aulomatically configures the volimeter
accessory and the tree switches on the muitiplexer specified for the measurement.
(NSCAN applies only to mainframe revision 2.2 and greater)

187 {sior]
Reads the identity of the accessory in the siot specified by sior.
MEAS function ch..fist INSCAN number] {USE ch] [INTQ namel Or [fmi]

Scans and measures a function specitied by funcrion on the channels specified by ¢k, _fist.
This command does not fully configure the volimeter, but does configure the tree switches
chn the muitiplexer for the measurement. (NSCAN applies only to mainframe revision

2.2 and greater.)

MONMEAS function ch__list [USE chl

Monitors and measures a function specified by funciion on the channels specified by
ch__list. This command is useful to check wiring connections to the terminal module.

OPEN ch_ Jist
Opens a single multiplexer channel or a list of channels specified by ch.__/ist. This

command is used {o open channels and place them in a safe state after the measurements
have been made.

RET [slei]

Resets the accessory in the slot specified by sfor to its power-on state.

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

Title Description Multiplexer(s)
Voltage Measurements
Guarded Voltage Measure the output from 20 WP 44705A,\/
Measurements voltage sources. HP 44705H
Single-Ended Measure the output from 60 HMP 44706A
Voliage voliage sources.
Measurements
Guarded Voltage Measure the output from a HP 44705/3\&/
Measuremeanis voitage source. Use CLOSE HP 44705
Using CLOSE tc conirol tree and bank
switches.
Current Measurements
ACIDC Current Make a current sensing HP 44705A,\f
Measurements measurement using a shunt HP 44705H
reststor instalied on the
terminal module.
Resistance Measurements
Resistance Measure 60 resisiances using HP 44706A
Measurements 2-wire ochms measurements.
{2-Wire Ohms)
Resistance Measure a single resistance  HP 44?05!\,\/
Measurements using 2-wire chms HP 44705H
{2-Wire Ohms) measurementis. Use CLOSE
Using CLOSE to control tree and bank
switches.
Resistance Measure singie resistance HP 44705A \/
Measurements using 4-wire ohms HP 4470EH
{4-Wire Chms) measurements.
Temperature Measurements
RTE Measure a temperature using HP 44705A,\/
Measurements an RTD and 4-wire ohms HP 44705H
measuraments,
Thermistor Measure temperature usinga HP 44705A,\/
Measuremenis thermistor and 4-wire ohms HP 44705H
measurements.
Thermocoupie Make 20 temperature HP 44708A,\,”(
Measuremenis measurements using J-iype HP 44708H
thermocouples.
lsothermal Measure the isothermal block ™P 44708A,»;1[
Block Reference {reference} temperature. HP 44708H
Temperature

Voltage Measurements

One of the functions of the multiplexer accessories is to switch signals for
voltage measurements. This section shows how to program the HP 44705A
or HP 44705H to make guarded (3-wire) DC and AC voltage measurements
using the CONFMEAS and CLOSE commands. It also shows how to use
CONFMEAS to make singie-ended voltage measurements with the HP
44706A.
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Three example programs foilow to illustrate AC and DC voltage
measurements. The first example uses an HP 44705A or HP 447051
multiplexer and the CONFMEAS command. The second example uses an
HP 44706A multiplexer and the CONFMEAS command. The third example
uses an HP 44705A or HP 44705H multiplexer and the CLOSE command.

NOTE

The AC voltage function is considerably siower than the DC voltage
Junction. It takes approximately two seconds for the HP 447014
Integrating Voltmeter to configure for AC voltage measurements and
approximately 1.5 seconds per reading. Note that the HP 44702A/B High-
Speed Volimeter cannot be used to make AC voltage measurements.

Example: Guarded Voltage Measurements

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

This program measures 20 DC voltage sources connected to channels 200
through 219 of the multiplexer installed in slot 2 of the mainframe using a
voltmeter installed in slot 0 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 voltage measurements with the HP
44701 A fntegrating Voltmeter, substitute the following line for the existing
line 30:

30 OUTPUT 708;”CONFMEAS ACV,200-219"

5-4 Programming the Mulliplexers



10 DIM Volts(0:19) tDefine controller array

20 OUTPUT 709;""USE 0™ Use voltmeter in mainframe slot O
30 QUTPUT 709;*CONFMEAS DCV,200-219" 1Set DC volts, meas ch 200-219
40 ENTER 709;Volts{*) IEnter 20 readings

50 PRINT USING K./ Volts(*) IDisplay 20 readings

60 END

For a set of 5 V 5% inputs, a typical return is:

4.993
4.8335
20 readings

4.8847

Exampie: Single-Ended Voltage Measurements

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

This program uses the CONFMEAS command o measure 60 DC voltage
sources connected to channels 200 through 259 of the multiplexer installed
in stot 2 of the mainframe using a voltmeter installed in slot 0 of the
mainframe. The CONFMEAS command configures the voltmeter accessory
for DC voltage measurements and measures the 60 channels once.

NOTE

To use the program to make AC voliage measurements with the
HP 447014 Integrating Voltmeter Accessory, substitute the following line
for the existing line 30;

3% QUTPUT 709;"CONFMEAS ACV,200-259"
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10 DIM Volts{0:58) IDimension controller array

20 QUTPUT 709;"USE 0" tUse voltmeter in mainframe stot 0
30 QUTPUT 708;""CONFMEAS DCV,200-259" tSet DC volts, meas ch 200-288
40 ENTER 709;Volts{*} |[Enter 60 readings

53 PRINT USING “K,/";Volis{*) IDisplay 60 readings

60 END

For a set of 5 V 5% inputs, a typical return is:

4.93
4.995
80 readings

4.97.4
Example: Guarded Voltage Measurements Using CLOSE

This example uses the CLOSE command to measure the output from a
voltage source connected to 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
HP 44705A or HP 44705H terminal module.

CAUTION

The CLOSE command does not close channels in a break-before-make
Jashion. Therefore, the command can and will cause damage to the
multiplexer accessory (relay or FET) and external system if it is used to
Jorce one channel open by closing another. This applies to channels in the
same bank, in separate banks tied together by the tree relays, and io the
tree relays themselves.

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

NOTE

The CLOSE command 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 not
automatically configured as with the high-level commands.
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In the following program, CLOSE closes the measurement channel (channel
200) and the Bank A Sense Bus tree switch {channel 291} for the
multiplexer, CONF configures the voltmeter for DC voltage measurements,
TRIG triggers the voltmeter 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 following program to make an AC voltage measurement with
the HP 44701A Integrating Voltmeter, substitute the following line for the
existing line 30:

30 QUTPUT 708;"'CONF ACY"

10 QUTPUT 708;"USE 0~ Wse voltmeter In mainframe slot 0
20 QUTPUT 709;CLOSE 200,291" IClose ch 200, Sense Bus tree switch
30 QUTPUT 709;""CONF DCV" 1Set DC volts

40 OUTPUT 709;"TRIG SGL” ITrigger voltmeter

50 QUTPUT 709;"CHREAD 0" [Transfer reading to output buffer

60 ENTER 709;A IEnter reading

70 PRINT A 1Display reading

80 CUTPUT 708;"0OPEN 200,281 !Open ch 200, Sense Bus tree switch
90 END

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

4.987

Current Measurementis

The HP 44705A, HP 44705H, HP 44708A, 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 calculated in the controiler using the measured voltage and
the resistance of the shunt. This section shows how to program the

HP 44705A or HP 44705H to make DC and AC current measurements.
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NOTE
Current sensing measurements are not recommended when making
temperature measurements on the same HP 447084 or HP 44708H rferminal
module since the heat produced by the shunt resistor may affect the
accuracy of the temperature measurements.

NOTE

The AC voltage function (used for AC current sensing) is considerably
slower than the DC volfage function. It takes approximately rwo seconds
for the HP 44701 A Integrating Voltmeter to configure for AC voltage
measurements and approximately 1.5 seconds per reading. Note that the
HP 44702A /B High-Speed Voltmeter cannot be used to make AC current
measurements.

An example follows to show how to make DC current measurements on
channel 200 of an HP 44705A or HP 44705H in slot 2 of the mainframe
when a 2350 £ shunt resistor is installed on the channel.

Example: AC/DC Current Measuremenis

The following program uses the CONFMEAS command to measure DC
voltage across a 250 { shunt resistor installed on channel 200 of an

HP 44705A or HP 44705H in slot 2 of the mainframe, The CONFMEAS
command configures the voltmeter for DC voltage measurements and
measures the channel once. The equivalent DC current value is computed in
the controlier by using Current = Volts/250 (see line 40). See Figure 2-6 to
install a shunt resistor on the HP 44705A or HP 44705H terminal module
for current measurements.,

NOTE

To use the following program to make AC current measuremients with the
HP 44701 A Infegrating Voltmeter, substitute the following line for the
existing line 20;

20G OUTPUT 709;"CONFMEAS ACV,200"
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10 QUTPUT 709;"USE 0" Wse voltmeter in mainframe siot 0
20 QUTPUT 708;"CONFMEAS DCV,200""  1Set DC volts, measure ch 200

30 ENTER 709;Volts IEnter DC voltage value
40 PRINT Volts/250 [Display DC current valus = Volts/256
50 END

If a 250 £ 5% resistor is used, a typical return from a 4-20 mA current
loop which is outputting 10 mA {value in Amps) is:

01004

Hesistance Measurements

2-Wire Ohms
Measurements

This section shows how to make 2-wire chms resistance measurements using
the CONFMEAS and CLOSE commands and shows how to make 4-wire
ohms resistance measurements using the CONFMEAS command with the
HP 44705A or HP 44705H multiplexer. (Recall that the HP 44706A,

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

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

HP 44706A for 2-wire ohms resistance measurements. For applications
where the resistance of the test 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 1o make up to 20 resistance measurements per HP 44705A
or HP 44705H accessory or up to 60 resistance measurements per

HP 44706A..

Example: Resistance Measurements (2-Wire Ohms)

This example uses the CONFMEAS command to measure 60 resistors
connected to an HP 44706A in slot 3 of the mainframe using the 2-wire
ohms function. See Figure 3-4 to connect resistors to the terminal moduie.

The following program uses the CONFMEAS command to measure 60
resistors connected to channels 300 through 359 of an HP 44706A
multiplexer in slot 3 of the mainframe. The CONFMEAS command
configures the voltmeter accessory for 2-wire ohms measurements and
measures each of the 60 channels once.
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10 DIM Ohms{0:59) IDimension controlier array

20 QUTPUT 709;”USE 0" Use voltmeter in mainframe slot O
30 QUTPUT 709;"”CONFMEAS CHM,300-309" ISet 2-wire ohms, meas ch 300-35%
40 ENTER 709;0hms(*) IEnter 80 readings

50 PRINT USING K,/ ;Ohms(*) Digplay 60 readings

80 END

For a set of 5 k2 5% resistors, a typical return (values in Ohms) is:

4328.34
5024.9
60 readings

5008.38

Example: Resistance Measurements (2-Wire Ohms)} Using CLOSE

This example uses the CLOSE command to make a 2-wire ohms
measurement of a resistor connected {o channel 300 of an HP 44705A or
HP 44705H multiplexer ia slot 3 of the mainframe. See Figure 2-9 to
connect resistors to the terminal moduie.

CAUTION

The CLOSE command does not close channels in a break-before-make
Jashion. Therefore, the command can and will cause damage fo the
mudtiplexer accessory (relay or FET) and external system if if is used {o
force one channel open by closing another. This applies to channels in the
same bank, in separate banks tied together by the tree relays, and to the
tree relays themselves.

Before a 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 at the same time and reduces the risk of
damaging your equipmeni.

NOTE

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

In the program, CLOSE is used to close the measurement channel (channel
300), the Bank A Sense Bus tree switch (channel 391), and the Bank A
Source Bus tree switch {channel 393). CONF configures the voltmeter
accessory for 2-wire ohms measurements, TRIG triggers the voltmeter to
take a single measurement, and CHREAD transfers the resistance value
from the voltmeter 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 0" Use voltmeter in mainframe slot 0
20 QUTPUT 709:"CLOSE 300,391,393" IClose ch and tree switches

30 QUTPUT 708, CONF OHM" iConfigure for 2-wire chms

40 QUTPYUT 709;"TRIG SGL" ITrigger the veltmetar

50 QUTPUT 709, “CHREAD 0" ITransfer reading to output buffer
60 ENTER 709;A lEnter reading

70 PRINT A 1Display reading

80 QUTPUT 709;"0PEN 300,391,393" 0pen ¢h and tree switches

80 END

For a 5 kQ 5% resisior connected to the channel, a typical return (value in
ohms) is:

4982.4

Using 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 lead
resistance and the unknown resistance.

The 4-wire ohms function is essential when highest accuracy is required.
Since each 4-wire ohms measurement requires two channels, up to 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 44706A, HP 44708A, or HP 44708H.) An example follows.

Example: Resistance Measurements (4-Wire Ohms)

This example uses the CONFMEAS command to measure the resistance
connected to channel 300 of an HP 44705A or HP 44705H in slot 3 of the
mainframe using the 4-wire ohms function. See Figure 2-10 to 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 function. Channel 300 is used as the voitage Sense channel
and channel 310 as the current Source channel.
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Note that the channel specified by the CONFMEAS ch__list parameter
(channel 300) is designated as the Sense channel. The mainframe then
automatically configures the channel one decade away from the Sense
channel as the Source channel. The Sense channel is scanned once by the
voltmeter and the result (in Ohms) is returned to the controller.

10 QUTPUT 709;"USE O~ Wse voltmeter in mainframe slot 0

20 GUTPUT 709;"CONFMEAS OHMF, 300"  IConfig for 4-wire ohms, meas ¢h 300
30 ENTER 709 A fEntar resistance value

40 PRINT A IDisplay resistance value

B0 END

For a 5 kQ 5% resistor connected to the channel, a typical return (value in
Ohms) is:

49824

Temperature Measurements

RTD
Measurements

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

The resistance temperature detector (RTD) is a temperature-sensitive
resistor that is typically stable, accurate, and hinear. The HP 3852A
resistance-to-temperature conversions support Type 85 and Type 92 RTDs
(temperature coefficients (o) of 0.00385 G/(/°C and 0.003916 4/Q/°C
respectively, and resistance values of 100 Q at 0°C).

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

Example: RTD Measurements

This example uses the CONFMEAS command to make 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 (/Q/°C) connected to channel 200
of an HP 44705A or HP 44705H in slot 2 of the mainframe using the
4-wire ohms function. Channel 200 is used as the voltage Sense channel and
channel 210 as the current Source channel.

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

10 QUTPUT 709;"USE 0" Use voltmeter in mainframe slot O
20 OQUTPUT 709;"CONFMEAS RTDF92,2007 tConf for type 92 RTD, meas ch 200
30 ENTER 709;Temp 1Enter temperature

4Q PRINT Temp IDisplay temperature

50 END

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

24.54287

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

The HP 3852A allows thermistors to be measured using the 4-wire
function, Since each 4-wire measurement requires two channels, up to ten
thermistors can be measured per HP 44705A or HP 44705H accessory. The
HP 3852A resistance-to-temperature conversions support Type 2252, 3K,
and 10K thermistors (resistance values at 25°C of 2252 @, 5 k2, and 10 k{2,
respectively). An example program follows.

Example: Thermistor Measurements

This example uses the CONFMEAS command to make a 4-wire
temperature measurement using a Type 2252 thermistor connected to
channe! 200 of an HP 44705A or HP 44705H in slot 2 of the mainframe.
See Figure 2-10 to connect a thermistor to the terminal module for a 4-wire
temperature measurcment.

The following program uses CONFMEAS to scan and measure a Type 2252

thermistor using the 4-wire ohms function. Channel 200 is used as the
voltage Sense channel and channel 210 as the current Source channel.
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Note that the channel specified by the CONFMEAS ch__lisf parameter
(channel 200) is designated as the Sense channel. The HP 3832A
automatically configures the channel that is one decade away from the
Sense channel as the Source channel. The Sense channel is scanned once by
the voltmeter and the result (in °C) is returned to the controller.

10 QUTPUT 709;'USE 07 IUse voltmeter in mainframe slot 0
20 QUTPUT 709;"CONFMEAS THMF2252,200"  1Conf for thermistor, meas ch 200
30 ENTER 709;Temp [Enter temperature

40 PRINT Temp IDisplay temperature

B0 END

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

24.69674

Therm@cﬁuple 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 temperature conversions support B, E, J,
K, N14, N2&, R, S5, and T tvpe thermocouples.

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

The problem with this approach is that the voltage measured by the
HP 3852A is different from the actual thermocouple voltage (due to
junction voltages on the terminal module) unfess some compensating
technique is used. The HP 3852A uses a technique called software
compensation. In performing software compensated thermocouple
measurcments, the steps shown in Table 5-3 occur.
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Table 5-3. Thermocouple Software Compensation Steps

1. Measure the resistance of the thermistor mounted on the isothermal connector
block and compute the isothermal block reference temperature {Trgf).

2. Measure the voltage produced by the thermocouple system (V).

3. Convert the isothermal block reference temperature (Trg) t0 a thermocouple
reference voitage {Vigf). Since the thermocoupie reference vollage depends upen the
type of thermocouple being compensated, the value raturned for Vief wilt he
different for each type of thermocouple. Thus, different thermocouple types can be
used on the same accessory.

4, Compute the absolufe value of Vi (step 2) - Vygs {step 3). That is, V =]V¢ - Vref|
5. Convert V computed in step 4 to an equivalent temperature in °C.

NOTE
1. When used with high-level commands (CONFMEAS for example), the
HP 3852A automatically performs the compensation steps when making
thermocouple measurements, However, when low-level commands such as
CLOSE and OPEN are used, the compensation steps are not performed
automatically.

2. Since channels on the HP 447084 or HP 44708H can be independently
configured and software compensation is used, any mixture of
thermocouple types 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 J-
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 Temp(0:19} [Define controller array

20 OUTPUT 709;"'USE 0" iUse voltmeter in mainframe slot 0
30 QUTPUT 708;"CONFMEAS TEMPJ,200-219" IConf for J-type t-couple, meas ch
4Q ENTER 709;Temp(*) [Enter 20 temperature readings

50 PRINT USING K./ Termp{*} IPrint readings

60 END

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

24,842
24,5415
20 readings

25.856

Example: Isothermal Block Reference Temperature

The HP 3852A linearization program supports B, E, J, K, N14, N28, R, §,
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 following 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 709;"USE O IUse voltmeter in mainframe sfot 0
20 OUTPUT 709;"CONFMEAS REFT 200" IMeas ref temp in mainframe slot 2
30 ENTER 709:Reftemp IEnter ref temp

40 PRINT Reftemp IDisplay ref temp

50 END

For an HP 44708A or HP 44708H at room temperature, a typical return
(value in °C} is:

24.438
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