For the benefit and convenience of its customers, Fluke Corporation
(Fluke) has reproduced this copy of a manual which is no longer in
production. This manual has not been edited or updated since the
revision date shown on the lower left hand corner of the first page.
Fluke will not be liable for any claims, losses or damages of any
kind incurred by any user arising from use of this manual.

HELIOS 1

COMPUTER FRONT END

System Manual

PN 834366
JANUARY 1988 Rev. 1, 8/88

©1993 Fluke Corporation. All rights reserved. Printed in U.S.A. F I I I K E
All product names are trademarks of their respective companies ®



LIMITED WARRANTY & LIMITATION OF LIABILITY

Each Fluke product is warranted to be free from defects in material and workmanship under normal use and
service. The warranty period is one year and begins on the date of shipment. Parts, product repairs and
services are warranted for 90 days. This warranty extends only to the original buyer or end-user customer
of a Fluke authorized reseller, and does not apply to fuses, disposable batteries or to any product which, in
Fluke’s opinion, has been misused, altered, neglected or damaged by accident or abnormal conditions of
operation or handling. Fluke warrants that software will operate substantially in accordance with its
functional specifications for 90 days and that it has been properly recorded on non-defective media. Fluke
does not warrant that software will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-user customers
only but have no authority to extend a greater or different warranty on behalf of Fluke. Warranty support is
available if product is purchased through a Fluke authorized sales outlet or Buyer has paid the applicable
international price. Fluke reserves the right to invoice Buyer for importation costs of repair/replacement
parts when product purchased in one country is submitted for repair in another country.

Fluke’s warranty obligation is limited, at Fluke’s option, to refund of the purchase price, free of charge
repair, or replacement of a defective product which is returned to a Fluke authorized service center within
the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send the product, with a
description of the difficulty, postage and insurance prepaid (FOB Destination), to the nearest Fluke
authorized service center. Fluke assumes no risk for damage in transit. Following warranty repair, the
product will be returned to Buyer, transportation prepaid (FOB Destination). If Fluke determines that the
failure was caused by misuse, alteration, accident or abnormal condition of operation or handling, Fluke will
provide an estimate of repair costs and obtain authorization before commencing the work. Following repair,
the product will be returned to the Buyer transportation prepaid and the Buyer will be billed for the repair
and return transportation charges (FOB Shipping Point).

THIS WARRANTY IS BUYER’'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTY
OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. FLUKE SHALL NOT BE LIABLE
FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES OR LOSSES, INCLUD-
ING LOSS OF DATA, WHETHER ARISING FROM BREACH OF WARRANTY OR BASED ON CONTRACT,
TORT, RELIANCE OR ANY OTHER THEORY.

Since some countries or states do not allow limitation of the term of an implied warranty, or exclusion or
limitation of incidental or consequential damages, the limitations and exclusions of this warranty may not
apply to every buyer. If any provision of this Warranty is held invalid or unenforceable by a court of

competent jurisdiction, such holding will not affect the validity or enforceability of any other provision.

Fluke Corporation Fluke Europe B.V.

P.O. Box 9090 P.O. Box 1186

Everett WA 98206-9090 5602 B.D.
Eindhoven

The Netherlands

5/94



Contents, continued

Error Messages

Introduction ...ttt ittt iiitieeennnns 8-3
What to Do About an Error .........c.ceeeeeeennnenn. 8-4
Error Information .......oiiiiiiiniinnennneneennnn 8-5
Appendices

9a. Configuring Your Computer ........ceeeeeeeeees 9a-1
Ob. Serial Data Reference ........ciiiieenennnannn 9b-1
9c. ASCII Character Codes .....c.eieeeenceeennannn 9c¢-1
9d. Power Up and Reset Routines .................. 9d-1
Qe. Sales and Service Centers .....cceeeeeeeencaens 9e-1
Of . GlOSSArY .eveeetreeeeonseeoenosssesoanesassnnnns 9f-1

-xiii-






CAUTION

THIS IS AN IEC SAFETY CLASS 1 PRODUCT. THE GROUND WIRE IN THE LINE
CORD MUST BE CONNECTED FOR SAFETY.

INTERFERENCE INFORMATION

This equipment generates and uses radio frequency energy and if notinstalled and used in strictaccordance
with the manufacturer's instructions, may cause interference to radio and television reception. It has been
type tested and found to comply with the limits for a Class B computing device in accordance with the
specifications in Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable protection
againstsuch interference in a residential installation. However, there is no guarantee thatinterference will not
occurin a particular installation. If this equipment does cause interference to radio or television reception,
which can be determined by turning the equipment off and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

L] Reorient the receiving antenna
o Relocate the equipment with respect to the receiver
] Move the equipment away from the receiver

o Plug the equipment into a different outlet so that the computer and receiver are on different branch
circuits

It necessary, the user should consuit the dealer or an experienced radio/television technician for additional
suggestions. The user may find the following booklet prepared by the Federal Communications Commission
helpful: How to Identify and Resolve Radio-TV Interference Problems. This booklet is available from the U.S.
Government Printing Office, Washington, DC 20402. Stock No. 004-000-00345-4.

Declaration of the Manufacturer or Importer

We hereby certify that the Fluke Helios | Computer Front End is in compliance with Postal Regulation Vig.
1046 and is RFI suppressed. The marketing and sale of the equipment was reported to the German Postal
Service. The right to retest this equipment to verify compliance with the regulation was given to the German
Postal Service.

John Fluke Mfg. Co., Inc.

Bescheinigung des Herstellers/lmporteurs

Hiermit wird bescheinigt, da8 das Fluke Helios | Computer Front End Obereinstimmung mit den
Bestimmungen der Amtsblattverfligung Vig. 1046 funk-entstort ist. Der Deutschen Bundespost wurde das
Inverkehrbringen dieses Gerates angezeigt und die Berechtigung zur Uberprijlung der Serie auf Einhaltung
der Bestimmungen eingeraumt.

John Fluke Mfg. Co., Inc.






PREFACE
How to Use This Manual

The Fluke Helios I Computer Front End is a member of an
exceptional family of Computer Front Ends and Data
Loggers. This Front End offers a full line of

field-proven data acquisition hardware. It is both easy

to configure and to integrate into a mainframe or
personal computer-based measurement system.

This manual has been designed with a variety of readers
in mind. The job you will be doing with the Computer
Front End will partly determine how you can get the
most benefit from this manual.

System Designers

To design and assemble the components of a
measurement/data acquisition system you need in-depth
information about the capabilities, specifications, and
available operations of the proposed equipment. As a
system designer, you are not as interested in
keystroke-level operations as in the operational
characteristics of the unit. If you need this kind of
information, begin in Section 2, Specifications.
Section 2 gives the specifications of the Computer
Front End and all available options. If you need to
know more about how the Front End operates, read the
introductory parts of Section 4, Using the Commands.
You might also look up selected topics of interest in
the index.

-1-



Applications Engineers

This manual was written mainly for applications
engineers who will be installing, connecting, and
programming the Helios I Computer Front End. The major
sections are tab-divided for quick reference when

you're in a hurry. Also, the sections are divided into
conveniently sized tasks.

When you're just beginning to use this manual, you'll
probably make the best headway by first scanning it to
familiarize yourself with its organization. Then,
depending on your specific task, you might branch to
the section on installation. If someone else has

already installed the system and you need to begin
programming the Front End, then Section 4 will get you
going quickly. After that, you'll probably only need
Section 5 as a reference to the commands.

Technicians

Persons installing, operating, troubleshooting, or

changing the configuration of the measurement system
may need just about any piece of information in this
manual. If you are to be the system technician, you

will probably need to consult the table of contents and
the index to locate what you need. For schematics or
other servicing information, order Fluke Part Number
834382, Helios I Computer Front End Service Manual from
your local Fluke Service Center (see Appendix D).

Carefully follow all the installation instructions when
you are first setting up the system. If you feel you
have a service problem, be sure to call your Fluke
service representative for assistance.
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Purchasing Agents

If you make purchasing decisions, you have probably
already seen the specifications for the Helios I
Computer Front End. This manual can still help in your
task. Section 2 is entirely devoted to the specifications
of the mainframe and all the available options.

However, specifications alone may not provide enough
information to evaluate the instrument. You may be
interested in some less tangible factors, like

ease-of-use. Reading the introductory parts of Section

3, Installation, can help you get a feel for the task

of setting up the system you have in mind. Similarly,
glancing over Section 4, Using the Commands, should
indicate how communications are established between the
computer and the measurement system.
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GETTING STARTED - INTRODUCTION

The Fluke Helios I Computer Front End is a data
acquisition and control subsystem that can be used with
any kind of personal or mainframe computer. The Front
End combines a full range of measurement capabilities
Wwith easy programmability. It includes:

o] An RS-232-C and an RS-422 standard serial interface
port for communication with a host computer.

o A microcomputer with ROM and RAM to provide local
intelligence.
o] Six option slots that accept any of a range of

measurement and control modules, supporting a
variety of both analog and digital inputs and
outputs. Expansion chassis can be added to
accommodate more up to a maximum of 1500 in the
system. A maximum of 1000 channels can be
accommodated if the Scan/Alarm option is in use.

The Computer Front End is a smart intermediary between a
computer and a real world measurement application.
Through a standard computer interface, the Front End
gathers data about physical quantities and generates
control or stimulus signals.

The Front End is a medium speed, highly accurate
measurement and control system. It can be adapted to a
very broad spectrum of applications, with a capacity
ranging from a single channel in a minimal
configuration to 1500 (or 1000 with the Scan/Alarm
option) in a fully expanded system.

A microcomputer in the Front End executes commands
received from the host computer, drives the measurement
and control hardware, and sends appropriate responses
back to the host. The command set is a collection of
high level instructions, presented in a readable and
easy-to-grasp format.
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Channel definition commands select ranges and sensor
types. From then on, automatic signal conditioning and
data conversion take place for sensors as common as
thermocouples, RTDs and strain gauges, or as unique as

a user-defined sensor type. Thus, the Front End responds
to a measurement request command by returning a value in
appropriate units of measurement. Conversely, a channel
set command, which assigns a value to a control output,
is translated into an electrical signal.
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THE MEASUREMENT SYSTEM

The Helios measurement system has been designed with a
modular architecture that allows great flexibility in

hardware configuration and placement. At the heart of

the system is the Computer Front End mainframe.

Mainframe

The mainframe is a chassis packaged in a vinyl-clad
housing with carrying handles and feet. The feet can be
removed for mounting the instrument into a standard 19"
instrument rack.

The Front End mainframe is supplied with a computer
interface module that includes a 16-bit microprocessor.
Nonvolatile RAM holds information about channel sensors
and EPROMs contain a command interpreter and tables for
converting the output of commonly-used sensors into
engineering units.

Six horizontal slots in the rear of the mainframe can
accept any of a complete set of measurement and output
options. An extender chassis is available if more slots
are needed, or if the system architecture requires the
options to be remotely located.

Extender Chassis

The 2281A Extender Chassis is a passive unit that acts
as an extension of the mainframe. Like the mainframe,
this extender also contains six horizontal slots in

the rear panel for accepting options, and it can be
used as a bench instrument or mounted in a standard 19"
instrument rack.
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The Front End and its associated options all use a
distributed system design that allows great flexibility
in hardware placement. All of the measurement and
output options communicate with the computer interface
module over a high-speed serial communications link.
This design permits any option assembly that can be
installed in the mainframe to be installed in an
Extender Chassis located up to 1,000 meters away. All
measurements are digitized at the remote location and
transmitted back to the Front End over the serial link.
This approach greatly reduces wiring costs and assures
accurate measurements in electrically noisy environments.

Fig 1-1 illustrates the distributed system concept.

Rl

<‘IE:EHI
High Speed Serial Link 22

2281A l I
Up to 15 Extender Chassis for
expansion to 1500 channels of
- input and output with remote
2281A I A/D Converters

~ Figure 1-1. Distributed System Concept
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Option Assemblies

All connections between the Computer Front End and the
process to be monitored or controlled are made through
plug-in option assemblies. The use of option assemblies
allows for a wide range of configurations. The option
assemblies slip into position easily from the Front
End's access panel. Installation and use of each
assembly is documented in Section 3B of this manual.
The options are categorized as follows:

OPTION CARDS

Option cards are circuit cards that can be installed in
either the Computer Front End or the 2281A Extender
Chassis. These are the devices that link the
measurement environment to the Front End. These options
inelude:

o) High Performance A/D Converter (-161)
High Performance A/D converter with 17 bits of
resolution. Up to 15 per system (or 10 with a
Scan/Alarm option), each measuring up to 100
channels.

o} Thermocouple/DC Volts Scanner (-162)

A 20-channel, 3-pole reed multiplexer for
voltage, current and thermocouple measurements.

o RTD/Resistance Scanner (-163)

20-channel reed multiplexer with on-board
excitation for resistance and RTD measurements.

o Transducer Excitation Module (-164)
Isolated transducer excitation module with current
and voltage sources for strain and resistance

measurements. Used in conjunction with 3-pole
scanner card.
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Counter/Totalizer (-167)

6-channel, isolated event counting and frequency
measurement card.

Digital I/0 Assembly (-168)

20-bit, isolated digital I/0 card for parallel or
single-bit I/0.

Analog Output (-170)

4-channel, isolated current/voltage analog output
card (D/A converter).

CONNECTOR OPTIONS

Connector options are modules that plug on to the
option card. They allow for wiring connections and
routing to the measurement environment. The available
option connectors are:

o

(o)

AC Voltage Input Connector (-160)
Digital/Status Input Connector (168)
Status Output Connector (-169)

Current Input Connector (-171)
Transducer Excitation Connector (-174)
Isothermal Input Connector (-175)

Voltage Input Connector (-176)
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SCAN/ALARM (OPTION -201)

The Scan/Alarm option provides the following features:

0]

0

Automatic Scanning of Input Channels
Limit Checking

Data Buffering

Polynomial Linearizations

Local Printout

Alarm Outputs

Alarm Annunciation

Communication Monitoring

Host Interrupt on Alarm

Printer Port Formatting

Time Averaging
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Accessories

Several option assemblies apply specifically to use of

the 2281A Extender Chassis with the Front End. Installation
instructions for these options are provided in Section

3 of this manual. Complete documentation can be found in
the 2281A Instruction Manual.

o Extender Cable (2281A-402)

When used with the 2281A-403 cable connector, this
assembly provides the serial link interface
between two Extender Chassis.

o) Extender Cable Connector (2281A-403)

This is a set of male/female 15-pin, D-type
connectors. A housing provides strain relief for
cable connections and stand-off bolts for securing
the cable connector to the mainframe connector.

o Power Supply (2281A-431)

This assembly provides a regulated 20V dec source
for option devices when the extender chassis
placement (distance) and configuration (number of
devices) exceed the power capabilities of the
Front End.

The following accessories are available to aid in
installing either the Computer Front End or the 22814
Extender Chassis:

o Y1702, Y1703, Y1705 Null Modem Cables

For connecting the Front End to the host computer,
these cables are 2 meters, 4 meters, and 25
centimeters long respectively. Both ends have DB
25S (Socket) connectors.
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o Y1707, Y1708 RS-232 Interface Cables

These RS-232 cables are 2 meters and 10 meters in
length respectively. One end has a DB 25S (Socket)
and the other other a DB 25S (Plug) connector.

0 Y2044 Rack Slide Kit

This accessory facilitates servicing the Front End
(or 2281A) while it is installed in a standard
19-inch electronic equipment rack. The unit is
secured in the equipment rack, yet may be pulled
out along the slide for servicing and
reconfiguring of serial link devices.

o Y2045 Rack Mount Kit

This kit facilitates placing a Front End or 2281A
into a standard 19-inch electronic equipment rack.

o Y2047 Serial Link Multiconnect

This accessory is used in 2281A placements to
support star configurations.

GETTING STARTED - SETUP

The remainder of this section describes the steps to
follow in setting up the Computer Front End when it is
being installed for the first time.

Unpacking

To unpack the Computer Front End, first examine

the shipping container for any obvious damage. If no
damage is apparent, open the container and remove
enough packing material to expose the instrument and
remove it.
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Verify that each pwb (printed wiring board) is firmly
seated in the chassis. If shipping and handling have
loosened any pwb, fully insert these pwb's before
proceeding. Refer to Section 3 or to the appropriate
section of the Front End Service Manual for detailed
installation instructions if required.

CAUTION

Do not energize the Front End until directed
to do so later in this section. Any pwb
loosened in shipment must be fully inserted
at this time. If additional pwb's are to be
installed, refer to the instructions
presented in Section 3B of this manual.

Along with the Front End, the shipping container holds
an accessory box. Check that this box contains the line
power cord and any accessories (such as cables) that
were ordered.

Connecting to Your Computer or Terminal

A set of switches on the Computer Interface Module
configure the Computer Front End for host computer
communications characteristies and for the incoming
line power setting. Access to these switches requires
removal of the Computer Interface Module from the Front
end chassis.

CAUTION

Incorrect voltage selection may damage the
Computer Interface Module and void your
warranty. If the voltage is not set for the
correct incoming power, the unit will fail
to operate and may be severely damaged.

-1
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It may be possible to configure your host computer to
match the factory settings of the Computer Front End
switches, and eliminate the need to remove the Computer
Interface Module at this time. The factory settings of
these switches correspond to these characteristics:

LINE VOLTAGE 90-132 or 180-264 VAC (as appropriat
LINE FREQUENCY 50 or 60 Hz (as appropriate)
COMMUNICATIONS TYPE RS-232-C

TRANSMISSION MODE Full Duplex

BAUD RATE 9600

PARITY NONE

NUMBER OF DATA BITS 8

NUMBER OF STOP BITS 1

XON/XOFF Enabled

Non-Volatile Memory Battery Charging

The Computer Interface Assembly uses rechargeable
batteries to maintain its non-volatile memory.

NOTE

Programs saved on a newly-received Helios I
may not be maintained in non-volatile
memory. Any Helios I shipped with the
Computer Interface Assembly already
installed comes with the batteries
connected. If such a Helios I has not been
powered up for some time, these batteries
may be at a charge state insufficient to
maintain memory. Therefore, it is important
to leave a newly-received Helios I powered
up for 24 hours to allow for adequate
charging.
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If the Computer Interface Assembly is shipped
separately, as with a module exchange, the batteries
are disconnected and must be connected as shown in
Figure 1-2. In this case, since there has been no drain
on the batteries during transit and storage times, the
charge should be sufficient to maintain non-volatile
memory .

BATTERIES BATTERIES
DISCONNECTED  CONNECTED

BATTERIES

JUMPER W9

Figure 1-2. Battery Power Jumper

Cabling to the Host Computer

A cable must connect the controlling computer (or
terminal) and the Front End to permit communication
between the two instruments. The Computer Front End
supports two different communications standards:
RS-232-C DTE (Data Terminal Equipment), and RS-422. The
RS-232-C standard is the more popular of the two, and
is supported to some degree by nearly all computer
equipment.
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Different computers and terminals support RS-232-C
communications in different ways. See Appendix 9a for
details on how to connect some common computers, or
consult your particular computer documentation to
determine cabling requirements.

If you are using RS-422 communications, or RS-232 with
modems, refer to Section 3A.

COMMUNICATIONS FORMAT

Once your computer is cabled properly to the Computer
Front End, data is transferred one bit at a time over
the Transmit Data and Receive Data lines. The character
format and speed (baud rate) of the data transfer can
vary greatly among systems. See Appendix 9b for a
detailed description of serial data conventions. All
computer equipment that supports RS-232 communications
provides some means to select these parameters.

1-14
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Though many different character formats and speeds can
be successfully used, it is very important that the
computer or terminal and the Front End are set to
exactly the same character format and baud rate. If
they are not, communications between the units will not
succeed. Fluke recommends that the Front End factory
default settings described earlier in this section be
used to check out the operation of the system. Consult
Appendix 9a or your computer documentation to set your
computer to this default configuration. If for some
reason your terminal or computer cannot accommodate this
configuration, refer to section 3 to reconfigure the
Front End to match your computer's capability.

Communicating with the Front End

The Computer Front End does nothing until it is asked

by the host computer. For this reason, it is sometimes
called a "command/response'" instrument. Once a request
for information has been made, the Front End performs
all the measurement and output functions necessary,
converts inputs to engineering units (such as degrees or
PSI), sends the results to the host computer, and then
returns to the idle state.

Now that the Computer Front End is properly configured
and connected to your computer or terminal, you are
ready to request and retrieve information from the
instrument.

The Computer Front End has been designed with a
multitude of users and applications in mind, so the
instrument supports two different modes of
communication: Terminal Mode and Computer Mode.



1/Getting Started

Terminal Mode

In Terminal Mode, the Front end assumes that it is
connected directly to a terminal and that a keyboard is
communicating directly to it. To make communications
easier in this situation, the Front End displays a
prompt HCLI> on the terminal to indicate it is ready

to accept a command.

As commands are received, all characters are echoed
back to the the terminal so you can see what you are
typing. In addition, some line editing is provided by
the key which sends the ASCII <DEL> character. If a
mistake is caught before <RETURN> is pressed, this key
removes the last character typed.

When <RETURN> is pressed, the Front End executes the
requested command. If there are any errors in the
command an error message in plain English appears on
the terminal display.

Terminal Mode is useful for system checkout and program
development.

Computer Mode

In this mode, the Front End assumes that commands are
issued from a computer program. In Computer Mode, the
Front End sends a single-character prompt (!) followed
by <CR><LF>. The Front End does not echo commands to
the computer, and returns error information as a series
of numbers because a program can decode number strings
more easily than English.

1-16



1/Getting Started

Turning On the Computer Front End

1.

When the communications parameters have been set
and the host computer has been connected to the
Front End, apply power to the host computer or
terminal. If you are using a computer, load system
software.

Power up the Computer Front End. Wait ten
seconds for the Front End to complete its
initialization routines.

Press the <RETURN> key (marked €— on the IBM
PC), or whatever key is used to generate the ASCII
sequence <CR>. The Front End responds by sending
the prompt associated with the mode it is
operating in (! for Computer Mode, HCLI> for
Terminal Mode).

The appearance of either prompt indicates that the
Front End is communicating bi-directionally with
the host computer or terminal. Other responses may
indicate a problem, either with the host, the
Front End, or with the communications link.
Recheck your work before continuing. If failure
continues and your work seems to be in order, see
Section 7, Maintenance.

NOTE

Remember that a Helios I shipped with the
Computer Interface Module installed may not
have a sufficient battery charge to maintain
non-volatile memory for programs you create.
If in doubt, leave the Helios I powered up
for 24 hours to ensure an adequate charge.
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WHERE TO GO FROM HERE

This section has presented a general procedure for
setting up the Computer Front End and a computer or
terminal as its host. More specific information on
setting up the mainframe, options, and the Extender
Chassis can be found in Section 3. Appendix 9a offers
guidelines for setting up many popular computers, and
includes a short installation verification program.
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MAINFRAME SPECIFICATIONS

Channel Capacity
Mainframe .................. 100 Analog or 120 Digital
System ......... ... 1500 maximum
1000 maximum
(Scan/Alarm Option)

Memory .......coiiiiiiiiiiiiia., Nonvolatile, with 15 day
typical, 10 day minimum
battery backup

Scanning Speed (analog inputs)
Dependent on system configuration and programming

Mazximum System Scanning Speed in Channels per Second

A/D Converters Direct Voltage
in System Readings
1 16
2 30
3 42
y 50

2-3
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Power
AC

-------------------------

----------------

Temperature
Operating
Storage

------------------

oooooooooooooooooooo

Humidity (non-condensing)
0 to 25°C
25 to 40°C
40 to 50°C

------------------
.................

ooooooooooooooooo

Altitude
Operating ..................
Non-operating

..............

Shock and Vibration

...........................

......................

90-132V, 180-264V, UT7-U4O Hz
<Uow

0 to 50°C
-40 to 70°C

8.5 kg (19 1lbs)
Without options

Height Width Depth
23.8 cm x 43.9 em x 35.9 cm
9.35" x 17.30" X 14.13"

3050m (10,000 feet)
12,200m (40,000 feet)

Meets MIL-T-28800C Class 5,
Style F Standard

Tested to FCC part 15,
Subpart J, Class A; VDE
0871, Class B.

Asynchronous, either
RS-232-C or RS-422

25-pin male; pinout depends on
S1 setting: RS-232 or RS-422
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25-Pin Host Connector Pinout (S1 in RS-232-C Position)

PIN NUMBER SIGNAL

(1) e Shield

(2) i e i e Transmitted Data

(3) it i e e Received Data

(4) et e Request to Send

(B) et i i i Clear to Send

(B) ceeeei it ee i Data Set Ready

[ Signal Ground

(B) tiiiiii i iiiieiaenenas Received Line Signal
Detector

(12) i ittt iiaanns Secondary Received Line
Signal Detector

(20) wiiiei it eiaan Data Terminal Ready

(22) iiiiiiii ettt it Ring Indicator

Required RS-232-C

Signals ...ciiiiiiiiecienennnns Transmit Data, Receive
Data, Signal Ground. All
other lines are passively
asserted true. Instrument
will operate if these other
lines are left disconnected.

RS-232 Modem Control .......... Full duplex
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25-Pin Connector Pinout (S1 in RS-422 Position)

PIN NUMBER SIGNAL
(G 1) T Shield
(7)) eeee et et i e ieaan Common
(9) tieii it e Transmit +
(10 T Transmit -
(G 1 T Receive +
(15) tieiii ittt it ieeeeann Receive -

NOTE: RS-232-C signals are present on their associated
pins even when S1 is set for RS-422 operation, but
they are not used when configured for RS-422.
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Baud Rate .......... ..., Switch-selectable: 110,
300, 600, 1200, 2400,
4800, 9600, 19200

ASCII format .................. 7 or 8 bit, 1 or 2 stop
bits. Switch-selectable

Parity ..oeeeieeeiiiiiiiana. 0dd, even, or none. Switch-
selectable

Multi-drop capability ......... Available via RS-422. Ten

mainframes can be addressed
by a host through a single
RS-422 port. Address is
switch-selectable.

2-7
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-160 AC Voltage Input Connector Specifications

Channels .....cceivieeenencaennnnn 10 AC, 10 DC
Terminals .......oiiiieeennnnnnnn. 40 (2 per channel)
AC Voltage
Range ......cciiiiiiiiiiiiian. 5V to 250V rms
Resolution ..........cccivienn 0.1V ac
Maximum Input ................ 250V rms between two
terminals
Frequency Range .............. 45 Hz to U450 Hz
ACCUracy ...eeeeenneenennnnnnn See System Accuracy
Specifications
Conversion Method ............ 1/2 wave, average
responding, calibrated to
indicate the rms value of
a sine wave.
DC Voltage
Ranges and Accuracy .......... Determined by the
option -162.
Maximum Input ................ 250V dc between any two
terminals
Maximum Common Mode Voltage ...... 250V dc between terminals
or between a terminal
and ground.
Compatibility .......cceeeveunnne. Attaches to the
Thermocouple/DC Volts
Scanner (option -162).
Temperature
Operating .....ceeeeeceneennn. -20 to T70°C
SEOPAZE vevvevrnneeeennnnnnnns -55 to 75°C
Relative Humidity (without condensation)
Below 259C ...iueeinnnnnnnnnn <= 95%
25 to U40°C ... ...iiiiiiiiinnn. <= T5%
BO £to 50°C ..i.iiiiiiiiieennn. <= U45%
50 £0 T0%C .iiiiiiiiiiennnn <= 407
Altitude
Non-Operating ........ccecen.. 40,000 feet
Operating .....cevevvvenennnnns 10,000 feet
Shock and Vibration .............. Meets MIL-T-28800C,
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Dynamic Range (internal)

.......

Common Mode Rejection ..........
(with 100 ohm imbalance)

Normal Mode Rejection

Isolation

----------------------

Measurement Method

-------------

Zero Stability .................
Ranges, Resolution, Accuracy ...

+131,071 counts

+109,226 counts at 60 Hz

170 dB at 50 Hz +0.1%

170 dB at 60 Hz +0.1%

160 dB at de

60 dB at 50 Hz +0.1%

or 60 Hz +0.1%

250V dec or ac rms between

-161 and any other

module.

Dual slope, integrating

over 1 line cycle

Automatic zero

Determined by Scanner (see

-162 and -163 and application.

See Accuracy sections:
Temperature Measurement

Using Thermocouples
Temperature Measurement
Using RTDs

DC Voltage Measurement
AC Voltage Measurement
DC Current Measurement
Resistance Measurement
Strain Measurement

at 50 Hz

Temperature

Operating ......oeeeeeeennn. -20 to 70°C

StOrage uuveviiiiiiinnneannn -55 to 75°C
Relative Humidity (without condensation)

Below 25°C .......cvvuunnn.. <= 95%

25 to 40°C ..., <= 5%

40 to 50°C ......iiiienn.... <= U45%

50 to 70°C ....eiiiinnnn.... <= L0%
Altitude

Non-Operating .............. 40,000 feet

Operating .................. 10,000 feet
Shock and Vibration ............ Meets MIL-T-28800C,

Class 5 Standards
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Channels .......ceeeeveeconceccens 20

Poles per Channel .............. 3 (HI, LO, SHIELD)

Input Impedance
64 mV and 512 mV Ranges .... >200 megohm in parallel with

5600 pF

8V and 64V Ranges .......... 10 megohm

Voltage Offset (max) ........... 1 uV

Ranges and Displayed Resolution 60 Hertz 50 Hertz
64 mV Range .....eeevvennens 0.6 uv 0.5 uv
512 mV Range ......cceceeeees 5.0 uv 4.2 uv
8V Range ....ceceeevennncons 73 uv 61 uv
64V Range ....coeeevenennnn- 0.6 mV 0.5 mV

ACCUPraACY .ecteevennnnssnoncancns Determined by application.

See Accuracy sections:
Temperature Measurement
Using Thermocouples
DC Voltage Measurement
AC Voltage Measurement
DC Current Measurement
Strain Measurement
Zero Stability ..........c0eeenn Automatic Zero
Input Isolation ................ 250V dc or ac rms between
any two channels or any
channel and ground
Overload without Damage ........ 250V dec or 250V ac rms
Common Mode Voltage (max) ...... 250V dc or ac rms between
any 2 terminals or a
terminal and ground

Common Mode Rejection .......... 170 dB at 50 Hz +0.1%
(with 100 ohm imbalance) 170 dB at 60 Hz :0.1%
160 dB at de
Normal Mode Rejection .......... 60 dB at 50 Hz +0.1%

or 60 Hz +0.1%



-162 Thermocouple/DC Volts Scanner

Temperature

Operating .......coeeeeennn.. -20 to 70°C

Storage ......iiieiiiiiia.. -55 to 75°C
Relative Humidity (without condensation)

Below 25°C ........ccvuunnn... <= 95%

25 to 40°C ... <= 5%

40 to 50°C ...iiiniininnn... <= 45%

50 to 70°C viiiiiinninnn... <= 40%
Altitude

Non-Operating .............. 40,000 feet

Operating .........cccev... 10,000 feet
Shock and Vibration ............ Meets MIL-T-28800C,

Class 5 Standards
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Channels ....ieeeiinnnnennannnns 20

Poles per Channel .............. 4 (HI EXCITATION, HI, LO,
LO EXCITATION)

Common Return Poles ............ 2 (LO COM for channels
0-9, LO COM for channels
10-19)

Measurement Modes (3) .......... 4-Wire (4W) (no reed
resistances in measurement
path).

3-Wire Accurate (3WA) (no
reed resistances in
measurement path. Channels
in a decade share a common
return).

3-Wire Isolated (3WCM) (one
reed resistance in
measurement path).

Measurement Mode Selection ..... 2 jumpers select scanner
measurement mode
Current Sources .......ceeeeeeeee 2 (1 mA, 32 uhd)
Resistance Ranges, Resolution, and Excitation
Range ....ccevicecniinennnnnn 256 ohm
Internal Resolution .... 2.4, 2.0 milliohm (60, 50 Hz.)
Excitation ............. 1 mA
Range ....cececececcnnnnnnns 2048 ohm
Internal Resolution .... 19, 16 milliohm (60, 50 Hz.)
Excitation ............. 1 mA
RaNge ....cccevevrnnncennnnnn 64 kilohm
Internal Resolution .... 0.6, 0.5 ohm (60, 50 Hz.)
Excitation ............. 32 uA
ACCUPraCy ...veeeenencenanncaansns Determined by application.

See Accuracy sections:
Temperature Measurement
Using RTDs
Resistance Measurement
Zero Stability ...........c..... Automatic zero
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Input Channel Isolation
Y-Wire (4W)

----------------

3-Wire Accurate (3WA)

3-Wire Isolated (3WCM)

Overload without Damage

Common Mode Isolation

..........

250V dc
any two
250V dec
decades

or ac rms between
channels

or ac rms between
of channels

250V dc or ac rms between
any two channels

30V de or 24V ac rms
between any two terminals
of a channel

250V dc or ac rms between
scanners,

250V dec or ac rms between
decades of channels,

250V dc or ac rms between
channels within a decade
for U-Wire (4W) and 3-Wire
isolated (3WCM) measurement
modes,

30V dec or 24V ac rms
between any terminals in
the same decade except
between LO COM's for the
3-Wire Accurate (3WA)
measurement mode

Temperature

Operating .....oceeeeueeenn. -20 to 70°C

StOrage .....veiiiiiiininnnn. -55 to 75°C
Relative Humidity (without condensation)

Below 25°C ....ovvvvvnnnnnnn <= 95%

25 to B0°%C ..., <= T5%

40 to 50°C ....iiiiiiinnnn.. <= 45%

50 to 70°C ..iiiiiiiinnnn.. <= 40%
Altitude

Non-Operating .............. 40,000 feet

Operating .....cevvvinnnne. 10,000 feet
Shock and Vibration ............ Meets MIL-T-28800C,

Class 5 Standards
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OQutputs ... iiiiiiiiiiiiiiienn.. 5 constant current sources
1 constant voltage source
Channels of Excitation .......... 20, selectable in groups

of 4 for either voltage or
current outputs

Common Mode Voltage ............. No user-applied common
mode voltage allowed. All
sensors must be isolated.

4-Wire Resistance Measurements .. 5 constant current
sources. Each source
excites up to 4 transducers.

3-Wire Resistance and

Strain Gage Measurements ........ Any combination of 1/4,
1/2, and/or Full Bridge
strain gages or 3-wire
RTDs with voltage
excitation and
user-supplied bridge
completion resistors.

Current Excitation

Excitation Current .......... 1.0 mA
Accuracy
Initial Setting ........... 0.005%

Temperature 15 to 35°C .... 0.015%
Time since calibration .. 90 days

Temperature 15 to 35°C .... 0.030%
Time since calibration .. 1 year
Temperature -20 to 70°C ... 0.050%
Time since calibration .. 1 year
Temperature Coefficient
(<15 or »35°C) .......... 10 ppm per °C
Maximum Compliance Voltage .. 0.6V
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Voltage Excitation
Excitation Voltage

2 Volt Accuracy

switch selectable to 2.0V
de or 4.0V dec

Initial Setting ........... 0.0025%
Temperature 15 to 35°C .... 0.03%
Time since calibration .. 90 days
Temperature 15 to 35°C .... 0.04%
Time since calibration .. 1 year
Temperature -20 to 70°C ... 0.05%
Time since calibration .. 1 year
4 Volt Accuracy
Initial Setting ........... 0.0035%
Temperature 15 to 35°C .... 0.015%
Time since calibration .. 90 days
Temperature 15 to 35°C .... 0.030%
Time since calibration .. 1 year
Temperature -20 to 70°C ... 0.05%
Time since calibration .. 1 year
Temperature Coefficient
(<15 or »35°C) .......... 7 ppm per °C
Maximum Current ............. 250 mA
ACCUracy ...civvvennnnnnnaceannnn Determined by application.
See the Accuracy
Specifications section.
Temperature
Operating .......ceeeeeeennn. -20 to 70°C
SEOrage +vvvriiiirinnnnnennnnn -55 to 75°C
Relative Humidity (without condensation)
Below 25°C ...iiivveinnnnnnn. <= 95%
25 to 40°C .......iiiiii.... <= T5%
40 t0 50°C ... .iiiiiinnnn... <= U5%
50 to T0°C ...iiiiiiiinninn.. <= 40%
Altitude
Non-Operating ............... 40,000 feet
Operating .......cccvviununn.. 10,000 feet

Shock and Vibration

Meets MIL-T-28800C,
Class 5 Standards
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Channels ...eeeeeeeeeeennnnnn. 6

Functions ............. . ... Event counting and frequency
measurement selectable by
channel pairs

Timebase
Frequency ................ 10 MHz
ACCUracCy ...ceeveveeeeaens +0.01%
Input Signals
TypeS.eieeeeieneenenennnnn TTL, CMOS, contacts, and
analog waveforms
Minimum Pulse Width ...... 1.25 microseconds

Minimum Signal Amplitude.. 175 mV rms
0.5V p-p sine wave
0.35V p-p square wave
Maximum Signal Amplitude.. + 15V dec or ac peak
Adjustments .......... ... Signal threshold, deadband,
and contact debounce

Frequency Measurement

Minimum Frequency ........ 2 Hz
Maximum Frequency ........ 400 KkHz
Accuracy .....eeeceeeeanns Timebase accuracy + 1 digit

Totalizing Measurement

Magimum Counts ........... 8,388,607
Counting Rate ............ de to 400 kHz
Isolation ...ceecieeecnccennns 30V dec or ac rms between

any terminal and ground.
No isolation between
channels.

Power Consumption ............ 4.0 watts maximum



-167 Counter/Totalizer

Temperature
Operating ......
Storage ........

-20 to 70 degrees Celsius
-55 to 75 degrees Celsius

Relative Humidity (without condensation)

Below 25 degrees
25 to 40 degrees
40 to 50 degrees
50 to 70 degrees

Altitude
Non-Operating ..
Operating ......

Shock and Vibration

Celsius ..
Celsius ..
Celsius ..
Celsius ..

..........

..... {= 95%
..... <= T75%
..... <= U45%
..... <= 40%
40,000 feet

10,000 feet
Meets MIL-T-28800C, Class 5
Standards



-168 Digital I/0 Specifications

Isolation

.......................

Input Line

Input Handshake Line Circuit ...

30V dc or ac rms between
any terminal and ground.
Pulled up to +5V through
a 47K ohm resistor.

. Pulled up to +5V through

a 47K ohm resistor.

Inputs
Channels ........cccvvvevennn. 20 single bit,
or one 5 BCD digit word,
or one 17-bit binary word
TYPE tiieiiiiiiiiiiieannnnnnn Low Power Schottky TTL
Maximum Input Voltage ....... 6V
Outputs
Channels ......ceeeiinennnnn. 20 single bit
1 = Open-collector, diode
clamped, NPN transistors
Qutput Drive ................ 100 mA with 1V drop
Maximum Voltage on Output ... 30V dc
Power Consumption ............... 1.5 watts maximum
Temperature
Operating ...oeeeeeeeeeneeann -20 to 70°C
Storage ......cciiieiiiiiiinns -55 to 75°C
Relative Humidity (without condensation)
Below 25%C ..vvvveennnnnnnnnn <= 95%
25 to 40°C ..., <= T5%
40 to 50°9C ...iiiiniiiiinnnn, <= 459%
50 to T0°C ...ciiiiiiinnnnnn. <= 40%
Altitude
Non-Operating ............... 40,000 feet
Operating ......cccvvieninn.. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards



-169 Status Output Connector Specifications

Outputs ..., 20
Terminals ........cccieiennennn.s 2 per channel
Compatibility ................... Connects to Digital I/0
(option 168)
Temperature
Operating .......ceveueeunn.. -20 to 70°C
Storage .......ciiiiiiiiii.., -55 to 75°C
Relative Humidity (without condensation)
Below 25°C iivvveinnnnnnnn.. <= 95%
25 to 40°C ... ...l <= T5%
40 to 50°C .....iiiiiiiin... <= U5%
50 to T0%C ..iiiiiiiiiinnnn, <= 40%
Altitude
Non-Operating ............... 40,000 feet
Operating ......ccceveeeennn. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-170 Analog Output Specifications

Channels ......cciveivnnennnennnn
Terminals ....ccveeviinnnnnnnnnns
ACCUPraCy ...veeierenennennncnnns
Time since calibration ......
Operating Temperature .......
ACCUPACY .ivveereeenennnennnnnnns
Time since calibration ......
Operating Temperature .......
ACCUPACY .vvverirennerneanneannes
Time since calibration ......
Operating Temperature .......
Noise .iiiiiiiiiiiiiiieeieennenns

Voltage Outputs
Ranges
Resolution
Maximum Current
Capacitive Load
Output Protection

Current Output
Range
Resolution
Maximum Compliance Voltage ..

Maximum External Voltage

Isolation

......................
..................
.............
.............

ooooooooooo

------------------

-----------------------

Power Consumption

2-21

5 per channel
+0.1% of range

+0.2% of range

1 year

15 to 35°C

+0.4% of range

1 year

-20 to 70°C

< 0.02% of range in a
10 kHz bandwidth

-5 to +5V, 0 to +10V
2.5 mV/count

2 mA

10,000 pF maximum
short-circuit protected

4 to 20 mA

4 ua

10V

+2U4v

30V dec or ac rms between
any terminal and ground.
No isolation between
channels.

Current outputs share a
common return.

4.1 watts maximum



-170 Analog Output

Temperature

Operating .....eeevevenennn.. -20 to 70°

Storage .....iiiiiiiiaiaann.. -55 to 75°
Relative Humidity (without condensation)

Below 25% ...ciieiininnnnnnn. <= 95%

25 to 40% ........iiiill... <= T5%

4O to 50° ...iiiiiiiiina... <= U5%

50 to 70° ..iiiiiiiiiiiin... <= 40%
Altitude

Non-Operating ............... 40,000 feet

Operating ......cceeeveenn.. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-171 Current Input Connector Specifications

Channels ......cccveeeneennneennns 20

Terminals ......ceceeeeenenennens 2 per channel

Shunt Resistor .................. 8 ohms +0.02 ohm
Measurement Range ............... 64 mA

Overload without Damage ......... 250 mA

Common Mode Voltage ............. 250V dc or ac rms between

any two channels or
between a channel and

ground.
ACCUPACY e vvvrrncnennnnnnannans 0.25% Input +4 uA
Time since A/D calibration .. 90 days
Resolution ......ceiiiiiiaas 1 uA
Compatibility .............coene. Attaches to

Thermocouple/DC Volts
Scanner (option 162).

Temperature

Operating ...eeeecevennneacnnn -20 to 70°C

SEOPAEE +vvvrrnnnneeennannnns -55 to 75°C
Relative Humidity (without condensation)

BeloW 25%C t.eeeverriinnnnnnnn <= 95%

25 to 40PC ..eviiiiiiinnnnn. <= T5%

4O £0 50°C tiiiiiiiiiiinnnnn <= U5%

50 £0 70°C t.eviiiniiininnnnn. <= 40%
Altitude

Non-Operating .........c.c.... 40,000 feet

Operating ........ccceeeeene.s 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-174 Transducer Ezcitation Connector Specifications

Channels .........cciiveernnnnnn. 20
Terminals ........civeivnennnnnn. 5 per channel
Programming ..................... 5 jumpers select voltage

or current excitation on
5 groups of 4 channels.

Compatibility ...............c... Attaches to Transducer
Excitation Module
(option 164)

Temperature

Operating .........ceeeuen... -20 to 70°C

StOrage weveveiiiiiieinnnnnn. -55 to 75°C
Relative Humidity (without condensation)

Below 25°C .......ccvvennn... <= 95%

25 to 40°C ..., <= T5%

40 to 50°C .....iiiiinin.... <= U5%

50 to T0°C ...viiiiinnnnn... <= U407
Altitude

Non-Operating ............... 40,000 feet

Operating .........ccceuuu... 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-175 Isothermal Input Connector Specifications

Channels .......ciivivirencennnens 20

Terminals ......civiiveencnnnnnns 60 (HI, LO, SHIELD per
channel)

Maximum Voltage Rating .......... 250V dc or ac rms from any

terminal to any other
terminal or ground.

Temperature

Operating ....oeeeeeeeeeeeenn -20 to 70°C

SEOPAEE +vvvvreernnnnaacennnn -55 to 75°C
Relative Humidity (without condensation)

Below 25°C ..vvuievinnnnnnnnn <= 95%

25 to 40°C ...l = 75%

4O £0 50°C ..iiiiiiiiiiiinnnn <= U5%

50 £0 70%C .iiuviiniiiinninnnn <= 4o%
Altitude

Non-Operating .........c.oc... 40,000 feet

Operating .......cccvveenn.n.. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-176 Voltage Input Connector Specifications

Channels ........cciiiiieennnnn.. 20

Terminals ....eeeeeieeennnnaennn. 60 (HI, LO, SHIELD per
channel)

Maximum Voltage Rating .......... 250V dc or ac rms from any

terminal to any other
terminal or ground.

Temperature

Operating ........ccveueenn.. -20 to 70°C

Storage ....iiiiiiiiiianan.. -55 to 75°C
Relative Humidity (without condensation)

Below 25°C .......cvveennn... <= 95%

25 to 40°%C ........eiiin..... <= 75%

40 t0 50°C ...iiiiiieannn... <= U45%

50 to 70°C .....iiiiiinann... <= 40%
Altitude

Non-Operating ............... 40,000 feet

Operating ........coivvviinnn. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,

Class 5 Standards
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-177 RTD/Resistance Input Connector Specifications

Channels ......vieviieeneneenennn 20
Terminals ....vuiieiinennnenennnnn 100
(HI EXC, HI, LO, LO EXC, and LO COM per Channel)

Maximum Voltage Rating and
Mating RTD/Resistance Scanner Mode
163 Measurement Mode ........ J-wire (UW)
Ratings ......cceveenne. 250V dec or ac rms between
two channels or a channel
and ground; 30V or 24V ac
rms between channel terminals

163 Measurement Mode ........ 3-wire Accurate (3WA)
Ratings .......cccevn.. 250V dec or ac rms between

channels in different
decades or between channels
in a decade and ground;
30V de or 24V ac rms
between terminals within
a decade except between
LO COMs. (LO COMs of
channels in a decade are
connected internally.)

163 Measurement Mode ........ 3-Wire Isolated (3WCM)
Ratings .....cccvviinnn Same as for U-Wire
Compatibility ......cceeieevnnnn. Attaches to RTD/Resistance

Scanner (Option 163)
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-177 RTD/Resistance Input Connector

Temperature

Operating .....eeeeeeeennn.n. -20 to 70°C

Storage ....ciiiiiiiiiiiean.. -55 to 75°
Relative Humidity (without condensation)

Below 25° .....ciiiiininnnnn. <= 95%

25 to 40° ...l <= T5%

4O to 50° L...iiiiiiiiiiann.. <= 457

50 to 70% ..i.i.iiiiiiiiinenn <= 40%
Altitude

Non-Operating ............... 40,000 feet

Operating .....ccevveveennnn. 10,000 feet
Shock and Vibration ............. Meets Mil-T-28800C, Class

5 standards
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-179 Digital/Status Input Connector Specifications

Chamnels ......ciiiiiiieninnennn. 20 single bit, or
one 5 BCD digit word, or
one 17-bit binary word
Terminals ...cceeevennnnneeeeennns T2
Maximum Input Voltage ........... 6V de
Isolation .iieeveiiiiieenennnas 30V de or ac rms between
any terminal and ground.
Compatibility .......ccvvvien.. Attaches to Digital 1I/0
(option 168)
Temperature
Operating .....eeeeeeneneennn -20 to 70°C
StOrage ....eieeiiiiiiaiennn -55 to 75°C
Relative Humidity (without condensation)
Below 25°%C .ovvvvevnnnnnnnnnn <= 95%
25 to 40°C ...iiiiiiiiiinnnn. <= T5%
YO £t0 509C ..eviiiiiiinn <= 45%
50 £0 T0%C teviuiinnenninnnns <= 40%
Altitude
Non-Operating ............... 40,000 feet
Operating ......ciivvinnnnn.. 10,000 feet
Shock and Vibration ............. Meets MIL-T-28800C,
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-201 Scan/Alarm Option

This module replaces the Computer Interface Module. The
following additional specifications apply:

Printer Port Connector - 25 pin

PIN NUMBER

SIGNAL

Shield
Transmitted Data
Received Data
Request to Send
Clear to Send
Data Set Ready
Signal Ground

Alarm Annunciator Terminator Strip

TERMINAL NUMBER

----------

.........

FUNCTION

Connect to Normally Closed
Contact of Alarm
Acknowledgement Push Button.
Connect to Normally Open
Contact of the Alarm
Acknowledgement Push Button.
Connect to Common Contact of
the Alarm Acknowledgement Push
Button

No Connection

Normally Open Contacts for
Visual Alarm Light

(Max 110Vac, 1 Ampere)
Normally Open Contacts for
Audible Alarm.

(Max 110Vac, 1 Ampere)
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ACCURACY SPECIFICATIONS
Temperature Measurement Using Thermocouples
Hardware Used ..... -161 High Performance A/D
-162 Thermocouple/DC Volts Scanner

-175 Isothermal Input Connector

Accuracy In +°C

Thermocouple Type

(Sensor Temperature Time Since A/D Calibration

|

Range) | (Operating Temperature in °C)

Sensor l

Temperature | 90 Days 1 Year 1 Year

(°c) | (15 to 35) (15 to 35) (-20 to +70)
J NBS (-200 to 760°C)

-200 to -100 0.45 0.5 1.6

-100 to +200 0.35 0.4 0.9

+200 to +760 0.45 0.5 0.75
J DIN (-200 to 760°C)

-200 to -100 0.45 0.5 1.6

=100 to +200 0.35 0.4 0.9

+200 to +900 0.45 0.5 0.75
K NBS (-225 to 1350°C)

-225 to -100 0.45 0.5 1.9

-100 to +200 0.35 0.4 1.0

+200 to 1350 0.5 0.6 1.25
T NBS (-230 to 400°C)

-230 to -100 0.45 0.5 1.9

-100 to +200 0.35 0.4 1.0

+200 to +400 0.45 0.5 0.6
T DIN (-200 to 600°C)

-230 to -100 0.45 0.5 1.9

-100 to +200 0.35 0.4 .0

+200 to +600 0.45 0.5 1.25
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2/Thermocouple Accuracy

E NBS

(-250 to 838°c)

-250 to -100
-100 to +250
+250 to +838

R NBS (0 to 1767°C)
0 to +200
+200 to +1767

S NBS (0 to 1767°C)
0 to +200
+200 to +1767

B NBS (200 to 1820°C)
+200 to +500
+500 to +1820

N NBS (-200 to 400°C)
-200 to -100
-100 to +200
+200 to +400

C HOS (0 to 2315°C)
0 to +2315

90 Days 1 Year 1 Year
(15 to 35) (15 to 35) (-20 to +70)
0.45 0.5 1.5
0.35 0.4 0.9
0.45 0.6 0.85
1.15 1.35 2.2
.95 1.15 1.6
1.15 1.35 2.2
.95 1.15 1.6
1.05 1.25 10.0
1.05 1.25 3.8
(For 28-gauge thermocouple wire)
0.45 0.5 1.9
0.35 0.4 1.0
0.5 0.6 1.25
0.85 1.05 1.8
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Temperature Measurement Using RTDs
Hardware Used ..... -161 High Performance A/D
-163 RTD/Resistance Scanner
-177 RTD/Resistance Input Connector

Performance

RTD Type, Scanner
Range, and Scanner
Measurement Mode
(sensor temperature

|

I 90 Days Since A/D Calibration

l

|
range) |

|

|

l

18 to 28°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10min

Sensor
Temperature
(°c)

ACCURACY RESOLUTION REPEATABILITY

Platinum 385 DIN, High Resolution, 4-Wire (4W), and
(-200 to U425°C)
-200 to 150 0.09°C* 0.006°C 0.03°C
150 to 425 0.13°C 0.006°C 0.04°c

Platinum 385 DIN, High Temperature, 4-Wire (U4W), and
(-200°C to probe limit)
-200 to 600 0.25°C 0.05°C 0.14°C

10 Ohm Copper, 4-Wire (LUW)
(-75°C to +150°C) 0.28°C 0.06°C 0.16°C

Platinum 385 DIN, 3-Wire Accurate (3WA)

+0.007°C*%*  +0.001°C**
10 Ohm Copper, 3-Wire Accurate (3WA)

+0.065°C**  +0.008°C**
NOTES:
%¥ An ice-point initialization allows 385 DIN RTDs to
have an accuracy of 0.05°C + probe conformity.

%% pdd °C per ohm lead resistance to 4W specifications.
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2/RTD Accuracy

ACCURACY | RESOLUTION | REPEATABILITY

Platinum 385 DIN, 3-Wire Isolated (3WCM)

+1.979C* +1.979C#

10 Ohm Copper, 3-Wire Isolated (3WCM)

+18.20¢#* +18.2°C#

10 Ohm Copper, 3-Wire Isolated (3WCM)
(Special, modified -163)

+0.89c* +0.89c*

Performance

RTD Type, Scanner |
Range, and Scanner |
Measurement Mode I
(sensor temperature |
range) I
Sensor [
Temperature I

I

(°c)

90 Days Since A/D Calibration
15 to 35°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10min

ACCURACY | RESOLUTION | REPEATABILITY |

Platinum 385 DIN, High Resolution, 4-Wire (UW), and

(-200 to 425°C)
-200 to 150
150 to L25

0.10°C 0.006°C 0.04°C
0.15°C 0.006°C 0.04°C

Platinum 385 DIN, High Temperature, U4-Wire (U4W), and
(-200°C to probe limit)

-200 to 600

0.27°C 0.05°C 0.16°C

* NOTE: Add °C to 3WA specifications.
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2/RTD Accuracy

Performance

RTD Type, Scanner
Range, and Scanner
Measurement Mode
(sensor temperature
range)
Sensor
Temperature
(°c)

90 Days Since A/D Calibration
15 to 35°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10min

ACCURACY | RESOLUTION | REPEATABILITY |

10 Ohm Copper, 4-Wire (U4W)

(-75°C to +150°C)

0.3°C 0.06°C 0.16°C

Platinum 385 DIN, 3-Wire Accurate (3WA)

+0.007°C* +0.001°C*

10 Ohm Copper, 3-Wire Accurate (3WA)

+0.065°C* +0.008°C*

Platinum 385 DIN, 3-Wire Isolated (3WCM)

+1.97°0C** 41 Qg70CH*#*

10 Ohm Copper, 3-Wire Isolated (3WCM)

+18.20C**%  418.20C**

10 Ohm Copper, 3-Wire Isolated (3WCM)
(Special, modified -163)

NOTES:

+0.89C* +0.8°c*

* Add ©°C per ohm lead resistance to 4W specs
**%* Add °C to 3WA specs
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2/RTD Accuracy

Performance

RTD Type, Scanner |
Range, and Scanner | 1 Year Since A/D Calibration
Measurement Mode | 15 to 35°C Operating Temperature
(sensor temperature | Temperature Shift dT/dt < 1°C / 10min
range) |

Sensor |

Temperature I

(°c) |

ACCURACY RESOLUTION

Platinum 385 DIN, High Resolution, 4-Wire (U4W), and
(-200 to 425°C)

-200 to 150 0.11°C 0.006°C

150 to 425 0.16°C 0.006°C

Platinum 385 DIN, High Temperature, 4-Wire (UW), and
(-200°C to probe limit)

-200 to 600 0.28°C 0.05°C
10 Ohm Copper, U-Wire (4W)
(-75°C to +150°C) 0.3°C 0.06°C
Platinum 385 DIN, 3-Wire Accurate (3WA)
(full range) Add 0.008°C
per ohm lead resistance
to 4W specs
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2/RTD Accuracy

10 Ohm Copper, 3-Wire Accurate (3WA)

(full range) Add 0.073°C
per ohm lead resistance
to UW specs

Platinum 385 DIN, 3-Wire Isolated (3WCM)
(full range) Add 2.53°C to 3WA specs

10 Ohm Copper, 3-Wire Isolated (3WCM)
(full range) Add 23.4°C to 3WA specs

10 Ohm Copper, 3-Wire Isolated (3WCM)

(Special, modified -163)
Add 1.5°C to 3WA specs
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2/RTD Accuracy

Performance

RTD Type, Scanner
Range, and Scanner
Measurement Mode
(sensor temperature

1 Year Since A/D Calibration
-20 to 70°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10min

Sensor
Temperature

l
l
|
l
range) l
l
I
|

(°c) ACCURACY RESOLUTION

Platinum 385 DIN, High Resolution, 4-Wire (4W), and
(-200 to 425°C)

-200 to 150 0.19°C 0.006°C

150 to U425 0.29°C 0.006°C

Platinum 385 DIN, High Temperature, U4-Wire (4W), and
(-200°C to probe limit)

-200 to 600 0.44°¢ 0.05°C
10 Ohm Copper, 4-Wire (4W)
(-75°C to +150°C) 0.4°C 0.06°C
Platinum 385 DIN, 3-Wire Accurate (3WA)
(full range) Add 0.010°C
per ohm lead resistance
to UW specs
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2/RTD Accuracy

10 Ohm Copper, 3-Wire Accurate (3WA)

(full range) Add 0.096°C
per ohm lead resistance
to UW specs

Platinum 385 DIN, 3-Wire Isolated (3WCM)
(full range) Add 2.53°C to 3WA specs

10 Ohm Copper, 3-Wire Isolated (3WCM)
(full range) Add 23.4°C to 3WA specs

10 Ohm Copper, 3-Wire Isolated (3WCM)

(Special, modified -163)
Add 1.5°C to 3WA specs
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2/RTD Accuracy

Temperature Measurement Using RTDs

Hardware Used .... -161 High Performance A/D
-164 Transducer Excitation Module
-174 Transducer Excitation Connector
(with current excitation selected)
-162 Thermocouple/DC Volts Scanner
Choice of Connector:
=175 Isothermal Input
-176 Voltage Input
-160 AC Voltage Input

Performance

RTD Type and
Scanner Range
(sensor temperature

I

[ 90 Days Since Calibration

I
range) |

!

|

|

15 to 35°C Operating Temperature

Sensor
Temperature
(°c)

ACCURACY RESOLUTION  REPEATABILITY

Platinum 385 DIN
(-200°C to probe limit)
-200 to 600 0.2°C 0.013°cC 0.08°C

10 Ohm Copper
(full range) 1.0°C 0.1°C 0.2°C
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DC Voltage Measurement Accuracy

Hardware Used ..... -161 High Performance A/D
-162 Thermocouple/DC Volts Scanner
Choice of Connector:
-175 Isothermal Input
-176 Voltage Input
-160 AC Voltage Input

Accuracy
I Time Since A/D Calibration
Range Internal | (Operating Temperature in °C)
Resolution | (+ % Input + microvolts)
(microvolts)|
| 90 Days 1 Year 1 Year
60Hz 50Hz | (15 to 35) (15 to 35) (-20 to +70)

+64 mv 0.6 0.5 0.005% + 7.0 0.01% + 8.0 0.03% + 9.0
+512 mV 5.0 4.2 0.005% + 30 0.01% + L0 0.03% + 50
+8V 73 61 0.005% + 700 0.01% + 800 0.03% + 900

+64v 600 500 0.009% + 3 mV 0.02% + 4 mV 0.05% + 5 mV

211



AC Voltage Measurement Accuracy

Hardware Used ..... -161 High Performance A/D
-162 Thermocouple/DC Volts Scanner
-160 AC Voltage Input Connector

Performance

Range and | 90 Days Since A/D Calibration

Frequencies | 15 to 35°C Operating Temperature
: RESOLUTION ACCURACY

5V to 250V ac rms, 0.1V +1% Input +.1V

45 Hz to U450 Hz
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DC Current Measurement Accuracy

Hardware Used ..... -161 High Performance A/D
-162 Thermocouple/DC Volts Scanner
-171 Current Input Connector

Performance

Range | 90 Days Since A/D Calibration
| 15 to 35°C Operating Temperature
I RESOLUTION ACCURACY

+64 mA 0.6 uA +.25% +4 uA
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Resistance Measurement Accuracy

Hardware Used

-161 High Performance A/D
-163 RTD/Resistance Scanner

-177 RTD/Resistance Input Connector

Performance

Scanner Range and
Measurement Mode

90 Days Since A/D Calibration
18 to 28°C Operating Temperature

Temperature Shift dT/dt < 1°C / 10min

l
I
l
I
| (mohm)
|
I
|

I (+% Input + mohm)
|
RESOLUTION | ACCURACY REPEATABILITY
60Hz  50Hz|
256 ohm, L-wire (4W)
2.4 2.0 0.0142% 0.0037%
+ 5.7 + 5.7
2048 ohm, 4-Wire (U4W)
19 16 0.0137% 0.0032%
+ 38 + 38
64 kilohm, U-Wire (UW)
600 500 0.055% 0.0040%
+ 1.2 ohm + 1.2 ohm¥¥
All, 3-Wire Accurate (3WA)
same as 4W Add 2.4 mohm Add 0.2 mohm
per ohm lead per ohm lead
resistance resistance
to 4W specs to UW specs
All, 3-Wire Isolated (3WCM)
same as UW Add 0.7 ohm Add 0.7 ohm

to 3WA specs

to 3WA specs

¥*Humidity 15%RH less than listed for the -163 Scanner
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2/Resistance Accuracy

Performance

Scanner Range and
Measurement Mode

90 Days Since A/D Calibration
15 to 35°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10 min

(mohm) | (+% Input + mohm)
RESOLUTION | ACCURACY REPEATABILITY
| 60Hz  50Hz|
256 ohm, U-Wire (4W)
2.4 2.0 0.0170% 0.0065%
+ 5.7 + 5.7
2048 ohm, U-Wire (UW)
19 16 0.0165% 0.0060%
+ 38 + 38
64 kilohm, 4-Wire (HLW)
600 500 0.06% 0.0075%
+ 1.2 ohm + 1.2 ohm¥¥
All, 3-Wire Accurate (3WA)
same as UW Add 2.5 mohm Add 0.3 mohm
per ohm lead per ohm lead
resistance resistance
to U4W specs to UW specs
All, 3-Wire Isolated (3WCM)
same as 4W Add 0.7 ohm Add 0.7 ohm

to 3WA specs

to 3WA specs

*¥Humidity 15%RH less than listed for the -163 Scanner
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2/Resistance Accuracy

Performance

1 Year Since A/D Calibration
15 to 35°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10 min

Scanner Range and
Measurement Mode

(MILLIOHMS) |

RESOLUTION | ACCURACY

60Hz 50Hz |
256 ohm, 4-Wire (4W)

2.4 2.0 +.0175% Input +5.7 mohm
2048 ohm, U4-Wire (4W)

19 16 +.0170% Input +38 mohm

64 kilohm, L4-Wire (4W)
600 500

I+

.06% Input +1.2 ohm

All, 3-Wire Accurate (3WA)
same as 4W Add 2.8 mohm per ohm lead
resistance to the 4W
specifications

All, 3-Wire Isolated (3WCM)

same as 4W Add 0.9 ohm to the 3WA
specifications
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Performance

Scanner Range and
Measurement Mode

1 Year Since A/D Calibration
-20 to 70°C Operating Temperature
Temperature Shift dT/dt < 1°C / 10 min

I
I
I
I
I
I

(MILLIOHMS) |
RESOLUTION | ACCURACY
| 60Hz 50Hz]|
256 ohm, U-Wire (4W)
2.4 2.0 +.0365% Input +7 mohm
2048 ohm, U-Wire (UW)
19 16 +.0360% Input +38 mohm

64 kilohm, L-Wire (4W)
600 500

I+

.23% Input +1.2 ohm

All, 3-Wire Accurate (3WA)
same as UW Add 3.7 mohm per ohm lead
resistance to the 4W
specifications

All, 3-Wire Isolated (3WCM)
same as UW Add 0.9 ohm to the 3WA
specifications
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Resistance Measurement Accuracy

Hardware Used ....

-161 High Performance A/D
-164 Transducer Excitation Module
-174 Transducer Excitation Connector

(with current excitation selected)

-162 Thermocouple/DC Volts Scanner
Choice of Connector:

-175 Isothermal Input
-176 Voltage Input
-160 AC Voltage Input

Performance
Range | 90 Days Since Calibration
| 15 to 35°C Operating Temperature
I
| (MILLIOHMS) |
| RESOLUTION | ACCURACY
| 60Hz 50Hz |
64 ohm 0.6 0.5 +.02% Input +7 mohm
512 ohm 5.0 4.2 +.02% Input +30 mohm
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Strain Measurement Accuracy

Hardware Used .... -161 High Performance A/D
-164 Transducer Excitation Module
-174 Transducer Excitation Connector
(with voltage excitation selected)
-162 Thermocouple/DC Volts Scanner
Choice of Connector:
-175 Isothermal Input
-176 Voltage Input
-160 AC Voltage Input

Performance
Gage Type | 90 Dags Since Qalibration
| 20 to 30~C Operating Temperature
: RESOLUTION ACCURACY
Full Bridge 0.25 uE +.05% Input +2 uE
1/2 Bridge 0.5 uE +.05% Input +13 uE
1/4 Bridge 0.5 uk +.05% Input +25 uE
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INTRODUCTION

This section of the manual is divided into three main
parts:

SECTION 3A explains how to set up a measurement system
using the Fluke Helios I Computer Front End. It
explains how to prepare the mainframe for installation.
Directions on how to configure some of the more popular
models of computers are given in an Appendix. Even if
your computer is not included in the setup instructions
in the appendix of this manual, the guidelines there
may help you locate the necessary information in the
literature that accompanied your computer at the time
it was purchased.

Read this section before attempting to install or
operate the Front End. Refer to Section 1 for unpacking
instructions and other preliminary information needed
before you turn on the instrument. Refer to Section 3B
for specific instructions on setting up the various
options. If any difficulties arise during installation
or operation, contact your nearest Fluke Service
Representative.

SECTION 3B explains how to set up each of the many
options available for the Computer Front End. For each
option, this section provides a short description of
function and capability, a photograph to aid in
identification, a few words explaining where to find
measurement and applications information, followed by
setup, installation, and programming information.

SECTION 3C contains tests to verify correct operation
of the Front End after it has been installed.
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SECTION 3A - THE MAINFRAME

This first part of Section 3 contains instructions for
setting up the mainframe, including voltage selection
and setting the internal communications switches.

PLACEMENT

After unpacking and inspecting the Computer Front End,
select a location for installation. Case dimensions are
shown in Figure 3-1. The self-contained case may be
placed in any convenient location, but provide adequate
clearance for rear-panel cabling and ventilation.

43.18¢cm
| (17.00 in) 'i
! —
H 2.75¢m
27 cm (9.35 in)
@75 in) SIDE VIEW FRONT VIEW
22WBem
. (8.75 in)
| l CJ
J | - S, S———
}4 35.88 em | LL__l 43.84 cm ‘__l'
153 em (14.125 in) - f (17.30 in) !
(.8 in)

Figure 3-1. Case Dimensions
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RACK MOUNTING

Two accessories are available to aid in mounting the
Front End.

o Rack Mount Kit (Y2045)

The Y2045 Rack Mount Kit facilitates the placement
of a front end into a standard 19-inch electronic
equipment rack. The only tool required for
installation is a medium-sized, Phillips
screwdriver.

o Rack Slide Kit (Y2044)

The Y2044 Rack Slide Kit facilitates servicing a
front end while it is installed in a standard
19-inch electronic equipment rack. The unit is
secured in the equipment rack, yet may be pulled
out along the slide for reconfiguring and
servicing the system. The only tools required for
installation are medium-sized, Phillips and
flat-head screwdrivers.

Full installation instructions are provided with each
kit and included in Section 3B of this manual.
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CONFIGURING THE FRONT END

The next few pages describe how to change the
electrical characteristics of the Front 'End to match
local power and the computer to which it will be
connected. You only need to change these settings if
they don't agree with local line power or if the host
computer cannot be set to match the Front End's default
settings.

Line Power Voltage Selection
WARNING

THESE SERVICE INSTRUCTIONS ARE FOR USE BY
QUALIFIED PERSONNEL ONLY. TO AVOID ELECTRIC
SHOCK, DO NOT PERFORM ANY SERVICING UNLESS
YOU ARE QUALIFIED TO DO SO.

Before connecting the power cord to the Front End and
turning on the power, first see if the power supply has
been set to the proper line voltage. A label on the
back of the unit indicates the factory setting.

CAUTION

Incorrect voltage selection may damage the
Computer Interface Module and void your
warranty. If the voltage is not set for the
correct operating voltage, the unit will
either fail to operate, or will be severely
damaged.
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If it is necessary to change the line voltage, perform
the following procedure with the power cord disconnected:

1. Remove the Computer Interface Module by removing
the four #6-32 phillips-head screws on the rear
panel. See Figure 3-2 to locate the screws.

HELIOS T

U

Figure 3-2. Computer I/F Module Securing Screws
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2. See Figure 3-3. Slide the Module out by grasping
the finger indentation in the fan filter hole and
slide it straight back and out.

Figure 3-3. Removing the Computer Interface Module
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Refer to Figure 3-4 to locate the Line Power
Voltage Pins. To select 180-264V operation, connect
the wire to the pin marked 220V. For 90-132V
operation, place the wire on the pin labeled 110V.

AT

110v

\
WIRE

Figure 3-4. Line Power Voltage Pins

While the unit is open, locate the 50/60 Hz line
frequency selection switch on S3. Ensure that it is
in the proper position to match the local line
frequency. If it is not, change its position before
continuing. For 50 Hz operation, place the switch
in the 0 position (toward card cage). For 60 Hz
Operation, place it in the 1 position.
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Properly mark the power setting on the outside of
the unit after changing the line power voltage.

If no other settings need to be changed, slide the
Computer Interface Module back into the Front End,
and reinstall the phillips-head screws. If you need
to change any of the communication parameters,
refer to the next section before reinstalling the
Computer Interface Module.

Preparing to Connect to The Host Computer

The Computer Front End can be controlled by any
computer that has an RS-232-C port or an RS-422 port by
using a variety of asynchronous bit-serial
communication techniques. The two major categories are:

o

Serial Interfacing Using Modems

Using the RS-232-C interface with appropriate
modems (devices that transmit and receive
bit-serial data) connected to the telephone
service, the Computer Front End may be programmed
and run from great distances. In a similar way,
several Front Ends can be accessed by one host
computer.

Serial Interfacing Using Dedicated Lines

Serial interfacing is also possible over runs of
certain lengths without using modems. Using the
RS-232-C interface, with a distance of less than
50 feet between the Front End and the host, a
hard-wired direct connection can be made using a
null-modem cable which duplicate the effect of two
modems. Null-modem cables are available as Fluke
Accessories Y1702, Y1703, or Y1705 . In systems
with runs up to 4000 feet, hard-wired connections
can be made in an RS-422 system using twisted-pair
cable.
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Configuration Summary

The Computer Front End can be remotely accessed by a
host computer in the following types of networks:

o RS-232-C direct-connect, two-point

o RS-232-C with modems over a dedicated line,
two-point

o RS-232-C with auto-answer modems (switched
serviced)

o RS-422 direct-connect, two-point

o] RS-422 direct-connect, multipoint (up to ten Front
Ends)

Where to Go From Here

To use the Front End in the way best suited to your
application, it is important to understand the nature
of serial data and how it is transferred. Appendix 9b
provides an introduction to serial data, a description
of the character format choices available, and an
overview of the sequence of events that have to occur
to accomplish data transfer. If you are experienced
with serial communication, and know exactly how you
want to configure the Computer Front End and host
computer, continue with this section. Persons who are
unfamiliar with serial data communications may find a
short detour to the Appendix to be of value.
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Setting the Communication Switches

The Computer Front End and the host computer must be
configured so that the communication characteristies
match. The table below shows the configuration of the
Computer Front End as it is shipped from the factory.

Table 3-1. Default Communication Parameters

COMMUNICATIONS TYPE RS-232-C
TRANSMISSION MODE Full Duplex
BAUD RATE 9600

PARITY OFF

NUMBER OF DATA BITS 8

NUMBER OF STOP BITS 1

If these settings match your chosen communication
method, use the table to configure the host computer's
communication parameters. If you don't know how to
change these things on your computer, Appendix 9a has
instructions for many major brands. If your computer is
not included, be sure to consult the literature that
came with it.

If these settings do not match your chosen
communication method, then you will have to change the
settings of the Computer Front End. To begin, refer to
the "Line Power Voltage Selection" procedure in the
previous section to remove the Computer Interface
Module.

Figure 3-5 shows the location of the communication
parameter selection switches. Tables within the Figure
show the settings (except for the multidrop address)
needed to configure the Front End for various kinds of
operation.
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HELIOS I
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Figure 3-5. Communications Parameter Selection Switches
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NOTE

The switches are shown in the position as
shipped (white = switch position). The 50/60
Hz switch is set to the position required to
match the line frequency used in the country
to which the unit is shipped.

If you are using RS-422 and have selected multipoint
mode, then use Table 3-2 below to select the multipoint
address 0 through 9 for the Front End you are
configuring.

Table 3-2. Multipoint Addresses

Address ABCD
0 0000
1 1000
2 0100
3 1100
L 0010
5 1010
6 0110
7 1110
8 0001
9 1001
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CONNECTING TO THE HOST COMPUTER

The next several pages describe the interface in
detail. This information is a technical description of
the way that the RS-232 and RS-422 interface standards
have been implemented on the Computer Front End, and
gives the connector pin assignments and signal
descriptions.

Dual Function Interface Connector

The Serial Data Interface is brought out to a 25-pin
subminiature "D" connector that functions both for
RS-232-C and for RS-422 communications. This connector
is the uppermost one when the Computer Interface Module
is installed in the Front End.

RS-232-C Signal Descriptions

The Computer Front End is implemented as data terminal
equipment (DTE) as described by Electronic Industries
Association (EIA) standard RS-232-C. As a DTE unit, the
Front End must be connected to data communication
equipment (DCE). Modems and null-modem cables are
examples of DCE.

Table 3-3 lists the RS-232-C signals used by the Front
End, and their functions and pin assignments. The
following section gives a brief description of each
circuit. The signals are also specified by Comite
Consultatif International Telegraphique et Telephonique
(CCITT).
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Table 3-3. RS-232-C Circuits Supported
By the Serial Interface

Pin Number Circuit Name Direction
1 AA Protective Ground (Chassis Ground)
2 BA Transmitted Data To modem
3 BB Received Data From modem
y CA Request to Send To modem
5 CB Clear to Send From modem
6 CC Data Set Ready From modem
7 AB Signal Ground (Reference Ground)
8 CF Received Line Signal Detect From modem
9 (no connection)

10 (no connection)
11 (no connection)
12  SCF Secondary Received Line Signal Detect
(not used)
13 (no connection)
14 (no connection)
15 (no connection)
16  (no connection)
17 (no connection)
18 (no connection)
19 (no connection)

20 CD Data Terminal Ready To modem
21 (no connection)
22 CE Ring Indicator From modem

23 (no connection)
24 (no connection)
25 (no connection)

NOTE

When an RS-232-C signal is high, its logic
state is true, and its voltage level is more
positive than plus three volts. When the
signal is low, its logic state is false, and
its voltage level is more negative than
minus three volts.
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The functions of RS-232-C signals used by the Computer
Front End are described below. The CCITT codes are
included in parentheses:

(o)

AA (101) - Protective Ground

Protective Ground is the common chassis ground for
the Serial Interface and modem, and is connected
to earth ground through the power cord.

AB (102) - Signal Ground
Signal Ground is the common reference for all the
following interface signals.

BA (103) - Transmitted Data
Transmitted Data carries the stream of data bits
generated by the Front End to the modem.

BB (104) - Received Data

Received Data is the line that carries data
received and demodulated by the modem to the Front
End.

CA (105) - Request to Send

Request to Send activates the modem. When this
signal is high, the modem starts sending a primary
carrier and the Serial Interface is in the
transmit mode. In full-duplex systems, CA is
always high as long as the network is in a
connected state and the equipment power is on.

CB (106) - Clear to Send

Clear to Send is set high by the modem when CA
(Request to Send) is detected to be high. CB is
set high to show that the modem is sending a
carrier and is ready to send data. There is often
a slight response delay from the time CA is sent
to the time CB goes high.

CC (107) - Data Set Ready

Data Set Ready is set high when the modem is
powered-on and ready for operation.
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CD (108.2) - Data Terminal Ready

Data Terminal Ready is set high when the Computer
Front End is powered on and ready for operation.
When an auto-answer modem is used, CD remains low
until CE (Ring Indicator) is detected to be high.
When CE is high, the Front End responds by setting
CD high. When CD is high, the modem is taken
off-hook to establish a telephone line connection,
and when CD is set low, the modem hangs up the
line. The connection may be ended when the host
sets CD low, sends the character sequence, DLE
EOT, or stops sending a carrier. Also, when the
Front End detects CF (Received Line Signal Detect)
to be low for more than 10 seconds, it sets CD low
to disconnect the line. :

CE (125) - Ring Indicator

Ring Indicator is constantly monitored by the
Front End when it is in the auto-answer mode. When
CE is detected to be high, the Serial Interface
sets CD (Data Terminal Ready) high, to instruct
the modem to answer the line, establishing a
communication channel with the host.

CF (109) - Received Line Signal Detect

Received Line Signal Detect is set high by the
modem whenever it detects a suitable primary
carrier in the receive state. This lets the Front
End know that the primary carrier is on.

SCF (122) - Secondary Received Line Signal Detect
Not used by Computer Front End.
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Data Channel Protocols

A variety of system configurations are possible in an
RS-232-C system. The Computer Front End can be
connected directly to the host computer if the units
are separated by a distance of 50 feet or less. If the
Front End and the host are more than 50 feet apart,
modems may be used to provide the communication medium.

Helios always operates in full-duplex mode.
DIRECT CONNECTION

In a full-duplex, direct-connect system the Computer
Front End and host computer are both acting as DTE.
Therefore, a Null-Modem Cable must be used to simulate
the presence of two modems. The Null-Modem Cable
connects CA (Request to Send) to CB (Clear to Send)
thus allowing the Front End to transmit at any time,
and routes the transmitted data to the receive channel
at the other end. The Null-Modem Cable can be used
alone or in conjunction with a standard RS-232 cable to
connect the Front End to the host computer.

When the Computer Front End is operated as part of a
full-duplex direct-connect system, CA (Request to
Send), SCA (Secondary Request to Send), and CD (Data
Terminal Ready) are set high at power-up, to enable
two-way communication.

COMMUNICATING USING MODEMS

The RS-232-C specifications allow up to 50 feet of
cable in a direct connect system. For longer distances
between the host and the Computer Front End,
full-duplex communication can be established using
modems. Two of the most commonly used modems are the
Bell Standard 103, which transmits at a bit rate of 300
baud, and the Bell Standard 212A, which transmits at a
bit rate of 1200 baud.
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Full-duplex modems connected to the Front End and the
host can be linked by a dedicated wire or a telephone
line. Using full-duplex, each modem transmits data on
its own channel. Each channel has its own carrier
frequency, allowing two-way data transfer to take place
on the same line.

In full-duplex data communication over a telephone
line, there is no distance limit, but there is a limit
on speed. Two communication channels must fit within
the typical three kilohertz bandwidth of a telephone
line. Since a signal with a higher baud has a wider
bandwidth, baud is limited. When two data channels
share a line, the maximum bit rate is typically 1200
baud, depending on the type of modem. Check the modem
specifications.

COMMUNICATING USING AUTO-ANSWER MODEMS

If the Front End is used with a full-duplex modem with
auto-answer capability on the direct dial telephone
network, the host computer can access the Front End
from a remote location. The host computer can be
connected to the direct dial network with an auto-dial
modem (such as the Racal-Vadic VA212PA).

At power-up the Computer Front End asserts signal CD
(Data Terminal Ready) low if auto-answer mode has been
selected and if the line is not ringing. The host
computer may dial the number for the Front End at the
remote site at any time. When it does, the Front End
detects signal CE (Ring Indicator) high, and responds
by asserting CD (Data Terminal Ready) high. This tells
the auto-answer modem to answer the line and a
connection is established. The modem, in turn, signals
to the Front End that the line has been answered, and
communication between the host and the Front End can
begin.
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Cable Configurations And Connections

To link the Computer Front End to a host computer using
the RS-232-C interface, a cable must be attached
between the Front End and either a modem or the host
itself. Use the following steps to interconnect the
System you have chosen to use. Each network type has
its own set of instructions.

TWO-POINT DIRECT-CONNECT NETWORK

1. Connect one end of an RS-232-C Null-Modem Cable
(such as the Fluke Accessory Y1702 Two-Meter
Null-Modem Cable) to the male 25-pin D-type
connector on the Front End.

2. Connect the other end of the Null Modem Cable to
the RS-232-C connector on the host computer.

TWO-POINT WITH MODEMS OVER A DEDICATED LINE

1. Connect one end of a standard RS-232-C cable (such
as the Fluke Accessory Y1707 Two-Meter Cable) to
the male 25-pin D-type connector on the Computer
Front End.

2. Connect the other end of the cable to the RS-232-C
connector on the modem.

3. Make similar connections between the host computer

and its modem (follow the instructions supplied
with the modem).
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LINKING TO TELEPHONE SERVICE WITH AN AUTO-ANSWER MODEM

1. Connect one end of a standard RS-232-C cable (such
as the Fluke Accessory Y1707 Two-Meter Cable) to
the male 25-pin D-type connector on the Computer
Front End.

2. Connect the other end of the cable to the
auto-answer modem, following the instructions for
that particular modem.

When the communication session is complete, the host
computer transmits the character sequence DLE EOT to
the Computer Front End. On recognition of this
character sequence, the Front End asserts CD (Data
Terminal Ready) low, telling the modem to hang up the
telephone line. CD is also set low to disconnect the
line if at any time the Front End detects signal CF
(Received Line Signal Detect) to be low for more than
10 seconds. This could be caused by line interruption,
or by the host computer hanging up at its end of the
line.

RS-422 Signal Descriptions

Electronic Industries Association (EIA) standard RS-422
gives the specifications for the "electrical
characteristics of balanced voltage digital interface
circuits." The RS-422 interface uses a balanced
(differential) voltage signal. This allows digital
communication over as much as 4,000 feet of
twisted-pair 24 AWG wire at bit rates up to 19,200
baud. Two-point and multipoint configurations can be
used with RS-422.

3A-19



3A/Mainframe

The standard is only an electrical standard; it does
not define the mechanical interface characteristics.
When S1 on the Computer Interface Module is set to the
RS-422 positions, the Computer Front End presents the
RS-422 signal connections on the same subminiature
25-pin D-type connector as it uses for the RS-232-C
signals. Table 3-4 lists the six signals used by the
RS-422 interface on the Computer Front End and gives
their pin assignments.

Table 3-U4. RS-U422 Signals and Associated Pin Assignments

Pin Number Signal Name Direction

1 Shield (Chassis Ground)
14 R+ From Host Computer
15 R- From Host Computer
9 T+ To Host Computer
10 T- To Host Computer

7 Common (Signal Common)

The following is a description of each of the RS-422
Interface signals to help you understand better how the
RS-422 Interface works.

o Shield
Shield is the direct connection to chassis ground
for the shield around the twisted-pair cable
between the host computer and the Front End.
Shield is used when the devices at both end of the
communication line have the same chassis
potentials. This is the case when the AC power
grounds at each end are the same.
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R+

R+ is one of two differential received data
signals from the host computer. R+ is the logical
inverse of R-. When R+ is greater than 0.2 volts
more positive than R-, the received data signal is
considered to be a logic 1 (or mark) state. This
is the normal state of the interface and
corresponds to a stop bit. When R+ is greater than
0.2 volts more negative than R-, the data signal
is considered to be a logic 0 (or space) state.
The space state represents a start bit at the
beginning of character transmission.

R-
R- is the other of the two differential data
signals received from the host computer. R- is the
logical inverse of R+.

T+

T+ is one of two differential data signals
transmitted to the host computer. T+ is the
logical inverse of T-. When T+ is greater than 0.2
volts more positive than T-, the transmitted data
signal is considered to be in a logic 1 (or mark)
state. This is the normal state of the interface
and corresponds to a stop bit. When T+ is greater
than 0.2 volts more negative than T-, the data
signal is considered to be in a logic O (or space)
state. This is the state in which the interface
generates a start bit at the beginning of
character transmission.

T-
T- is the other of the two differential data
signals transmitted to the host computer. T- is
the logical inverse of T+.

Common

Common is the common reference signal for R+, R-,
T+, and T-.
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CABLE CONNECTIONS

The Computer Front End can be used as an RS-422
interface in two different system configurations. The
simplest configuration is two-point, where a host
computer is connected to a single Front End. The other
possible configuration is multipoint, where several

Front Ends are addressable separately by a host computer.

TWO-POINT CONFIGURATION

After configuring and installing the Computer Interface
Module, connect the Front End for two-point RS-422
operation as follows:

1.

Obtain the desired length of shielded cable
containing at least three twisted-pairs of
conductors (minimum size 24 AWG).

Referring to Table 3-U4 for pin assignments,
install a 25-pin, subminiature D-type connector on
the end of the cable that will connect to the
Front End. Make the following pin connections:

Connect one twisted pair to pins 9 and 10 (T+, T-).

Connect another twisted pair to pins 14 and 15
(R+, R-).

Connect one conductor of the third twisted pair to
pin 7 (common).

Connect the cable shield(s) to pin 1.
Install an appropriate connector for the host
computer end of the cable, making sure to attach

the correct signal lines to each pin, matching the
requirements of the host computer.
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MULTIPOINT CONFIGURATION

After configuring, setting the multipoint address, and
installing the Computer Interface Module in each Front
End, connect the Front Ends for multipoint RS-422
operation as follows:

1.

Attach the Y1060 Serial Link Multi-Connectors.
Refer to Figure 3-6 for a typical RS-422
multipoint configuration.

Determine requirements for cables "A", "B", and
"C" in Figure 3-6.

o

Cable length: Prepare the required lengths of
shielded, twisted-pair cables. Each cable
must contain at least three twisted pairs
(minimum size 24 AWG).

Connectors: Determine plug and socket
configuration requirements. Remember that
each Y1060 supplies one plug and two sockets.
One of these socket connectors is required
for each CFE connection.

Install the cable connectors associated with
CFE#1, CFE#2, and CFE#3. Refer to Table 3-4 for
pin assignments.

a.

Connect one twisted pair to pins 9 and 10
(T+, T-).

Connect another twisted pair to pins 14 and
15 (R+, R-).
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c. Connect one conductor of a third twisted pair
to pin 7 (common).

d. Connect the cable shield(s) to pin 1.

4. At the host computer end of cable "A", install a
plug (or socket) connector, as required. Make sure
that the lines connected here match host computer
signal requirements.

5. Attach cables "A", "B", and "C" (Figure 3-6).

CFE #2
Y1060
MULTI-CONNECTOR
B
C
CFE#3
CFE#1
A
HOST

Figure 3-6. RS-422 Multipoint Cabling Configuration
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In a multipoint direct-connect system (RS-422), each
Front End in the system has a unique address. Up to ten
Front Ends may be connected in such a system. Each
Front End in the system is assigned an address from
zero to nine, as set on the ADDRESS switch (S3) on the
Computer Interface Module. After one Computer Front End
is addressed, the other Front Ends remain idle until
there is another address sequence.

In a two-point network, there is no establishment
procedure, since there is only one Computer Front End.
In a multipoint network, however, a logical connection
must be established between the host and only one Front
End at a time.

The host establishes an RS-422 communication link
between itself and a particular Computer Front End in a
multipoint network as follows:

1. The host sends an address character followed by
the Enquiry character, ENQ. The address character
is the mathematical sum of the address (0 - 9) and
ASCII-coded character "0" (ASCII decimal 48).

2. When a Front End detects its address sequence, it
responds by echoing its address character,
followed by the Acknowledge character (ACK),
establishing the connection.

NOTE

When using a multipoint system, make sure
that only one Front End is addressed at a
time. The recommended way of doing this is
to perform the termination sequence prior to
addressing any Front End.
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CONNECTING TO THE PRINTER PORT (SCAN/ALARM OPTION -201)

The following section deals with connecting to the
Printer Port. This is an output port only and is
intended to be connected to an RS-232C printer or
display monitor.

Setting the Communication Switches

The Printer Port must be configured so the
communication characteristics mateh those of the
printer or display monitor. Table 3-5 shows the
configuration of the Printer Port as it is shipped from
the factory.

Table 3-5. Default Printer Port Communication Parameters

BAUD RATE 9600
PARITY NONE
NUMBER OF DATA BITS 8
NUMBER OF STOP BITS 1

If these settings do not match your chosen printer or
display terminal, then you will have to change the
settings of the Computer Front End. To begin, refer to
the "Line Power Voltage Selection" procedure in the
previous section to remove the Computer Interface
Module.

Figure 3-5 shows the location of the printer port
communication parameter selection switch (S4). The
Table within the Figure show the settings needed to
configure the Front End for various Baud Rates and Data
Configurations.

NOTE

The switch is shown in the position as
shipped (white = pressed).
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RS-232-C Printer Port Signal Descriptions

The Printer Port is implemented as a data terminal
equipment (DTE) as described by Electronic Industries
Association (EIA) standard RS-232-C. As a DTE unit, the
equipment must be connected to a data communication
equipment (DCE). As most printers and terminals are
also DTE equipment a Null Modem must be used to
properly interface with them. Modems and null-modem
cables are examples of DCE.

Table 3-6 lists the RS-232-C signals used by the
Printer Port, their functions and pin assignments.

Table 3-6. RS-232-C Circuits Supported
By The Printer Port

Pin Number Circuit Name Direction
1 AA Protective Ground (Chassis Ground)
2 BA Transmitted Data To Printer
3 BB Received Data From Printer
y CA Request to Send To Printer
5 CB Clear to Send From Printer
6 CC Data Set Ready From Printer
7 AB Signal Ground (Reference Ground)
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Section 3B
Options and Accessories

THE OPTIONS

The use of option cards allows for a wide range of
Computer Front End configurations. The option cards
slip into position easily from the rear panel of either
the Front End or the 2281A Extender Chassis.

The options are identified by three-digit number as
follows:

-160
-161
-162
-163
-164
-167
-168
-169
=170
-171
-174
=175
-176
=177
-179

AC Voltage Input Connector
High Performance A/D Converter
Thermocouple/DC Volts Scanner
RTD/Resistance Scanner
Transducer Excitation
Counter/Totalizer

Digital I/0 Assembly

Status Output Connector

Analog Output

Current Input Connector
Transducer Excitation Connector
Isothermal Input Connector
Voltage Input Connector
RTD/Resistance Input Connector
Digital/Status Input Connector
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SYSTEM CONSIDERATIONS

At this point, consider the nature of your Computer
Front End system. Below are five important system set-up
considerations. If any of these issues has not already
been resolved, please read the general installation
information that follows. If you are satisfied with your
system design, or if you just need more specific
information about an option, refer to the appropriate
subsection at the end of this section. Each subsection
is identified by three-digit option number.

1.

Identify System Requirements

What measurement functions are required?
What output functions are required?
How many channels are required?

Define the Options Required

What option cards are necessary to fulfill system
requirements?

Load the Options

Which options double-up in the same slot?

Which options must be installed adjacent to each
other?

How do the options fit into the general
slot-loading hierarchy?
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by, Determine Additional Power Requirements

If one or more Extender Chassis is used, what
additional power will the Front End have to
provide?

Is an additional power supply needed?

5. Set-Up the Channel Addressing Scheme
The following pages answer these questions.

1. IDENTIFY SYSTEM REQUIREMENTS

What do you plan to do with the Computer Front End?
Many types of inputs can be measured, and both status
and analog outputs can be specified. This manual deals
with Front End functions under the following
categories:

Analog Output

Current Measurement

Digital/Status Input

Frequency Measurement

Resistance Measurement

Status Output

Strain Measurement

Temperature Measurement Using RTDs
Temperature Measurement Using Thermistors
Temperature Measurement Using Thermocouples
Totalizing Measurement

Voltage Measurement - AC

Voltage Measurement - DC

One of these categories satisfies virtually any
measurement or output function.
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2. DEFINE THE OPTIONS REQUIRED

The Table 3B-1 identifies the options that are required
for each function. The list also shows how many
measurement channels are available with each option or
combination of options. Three terms are used:

o} Chan (channel): a discrete measurement or output
path. Typically, each option handles several
channels.

o) Assy (assembly): an option or set of options

occupying a single slot in the Front End or
Extender Chassis.

o) Unit: The Front End or a 2281A Extender Chassis.

Most of the option cards perform measurement functions.
These cards can be classed either as connectors,
allowing for external wire routing and attachment, or
as scanners, providing measurement signal conversions
and interfacing to the Front End or Extender Chassis. A
connector attaches directly to a scanner, with both
occupying a single rear panel slot.

o Connectors: -160, -171, =175, -176, -177, -179.

o) Scanners: -162, -163, -168.

In addition, the -167 option card performs analog
measurements using its own terminal block for external
connections.

The -174 connector and -164 option card aid in several

measurement functions by providing a voltage or current
source for external transducers.
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Function
TEMPERATURE
Thermocouple
RTD
Config A
Config B
Thermistor

VOLTAGE
AC

DC
CURRENT
RESISTANCE
Config A
Config B
FREQUENCY
TOTALIZING
STRAIN
DATA INPUT
(Binary/BCD)
STATUS INPUT
STATUS OUTPUT

ANALOG OUTPUT

Table 3B-1. Option Requirements

Option
Scanner
-162
-163
-164
-162
-163
-162
-162
-162
-163
-164
-162
-167
-167
-164
-162

-168
-168
-168

-170

Cards
Connector
-175
=177
-174
-175/176
=177
-160
-175/176
-171
=177
-174
-175/176
included
included
=174
-175/176

-179
-179
-169

included

Chan/
Assy

20

20
20

20
10
10
20
20

20
20

20

1
20
20

i

ac/
de

Assy/
Unit

[\ )}

6
6
6

5

3B/Options

Chan/
Unit
100

100
40

100
50 ac/
50 dc
100
100
100
)
30%
30%

4o

6
120
120

20%

¥ Due to power requirements, do not use sixth position.
(A/D Converter, -161, required with -162 or -163)
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Conversion of analog measurements to a digital format
is accomplished with the -161 option card. This card
must be used whenever measurements with the -162 or
-163 scanner are made.

The -168 option card accepts the -179 connector for
digital/status inputs. The -161 option is not required
for such non-analog inputs.

The -170 Analog Output option card provides voltage or
current outputs to connection points on its own
terminal block.

The -168 option card accepts the -169 connector for
status outputs.

The Computer Front End system accommodates a maximum of
1500 input and output channels (1000 for Scan/Alarm
option). This total is met with options installed in
multiple system units (Computer Front End and 22814
Extender Chassis). Six option slots are available in
each unit. The number of channels supported by each
unit depends on the option types in use.

3. LOAD THE OPTIONS

At this point, you have already defined the Computer
Front End functions needed in your system, the types of
options to support those functions, and, probably, the
number of option cards needed. Now, you need to
determine the best positioning for these cards in the
Computer Front End and Extender Chassis.

Each unit (Front End or Extender Chassis) provides six
option slots. One, two, or three slots may be needed
per function. In addition, certain slots are preferred
for performance and interconnection considerations. A4
few recommendations aid in placing an option mix.
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Categorize the Options

Separate the options into stand-alone and
interdependent categories. Differentiate the two by the
number of slots required to perform a function. A
function requiring one slot, whether using a single
card or a card-connector combination, defines a
stand-alone option. Interdependent options use more
than one slot to perform a function.

o Stand-alone options:
- Counter/Totalizer (-167)
- Digital I/0 Assembly (-168) with connector
(-169 or -179)
- Analog Output (-170)

o Interdependent options:

- A/D Converter (-161) and one or more analog
scanner/connector pairs.

(-162 and -160 or -171 or =175 or -176)
(-163 and -177)

- A/D Converter (-161) with one or two
combinations of analog scanner/connector and
Transducer Excitation Module/Connector.
(-162 and -175 or =176 // -164 and -174)

Load Stand-Alone Options in Upper Slots

Load stand-alone options in the upper slots. These
options include:

Analog Outputs

Counter/Totalizers (any order)
Digital Scanners
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Load Interdependent Option Sets at the Bottom

Load interdependent option sets below the stand alone
options. Load scanner/connector pairs first (bottom
up), followed by the associated A/D Converter. Load a
Transducer Excitation Module/Connector pair immediately
below the related scanner/connector.

- A/D Converter.

Analog scanner/connector

Transducer Excitation Module/Connector

A

A

(bottom)
For two scanner/connector - Transducer Excitation sets:

A/D Converter.

Analog scanner/connector

Transducer Excitation Module/Connector
Analog scanner/connector

Transducer Excitation Module/Connector
(bottom)

For multiple scanner/connector sets:

A

A/D Converter.
Analog scanner/connector

A

A

(bottom)

Analog scanner/connector

If two A/D Converters are being used in the same unit
and a vacant slot is available, leave a blank slot
between the converter-scanner sets.

- A/D Converter.
- Analog scanner/connector
(blank)

- A/D Converter.

Analog scanner/connector

A

(bottom)
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4. DETERMINE ADDITIONAL POWER REQUIREMENTS

General

Option assemblies receive power from either the Front
End power supply (supplying 12V) or the optional -431
power supply (supplying 20 volts). The serial link
cable distributes power both from the Front End and
between Extender Chassis.

Care must be taken to insure that all options have
enough power available to function properly. Two
factors must be considered:

1. The power consumption of each option receiving
power directly from the serial link.

2. The distance from the power supply to the options.
Maximum Power Required

Total power available to option assemblies is:

o 21 watts from the Computer Front End.

o 20 watts from a -431 power supply, which must be
derated for operating temperatures above 40
OC (see the 22814 Manual for details).

Power requirements for option assemblies are summarized
in Table 3B-1. Option assemblies not mentioned in this
table receive power over the serial link from one of
the options in Table 3B-1. For example, the -175
connector and the -162 scanner receive power from the
-161 A/D Converter. Maximum power requirements
mentioned in this table cover both the option mentioned
and related options powered from that option.
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Table 3B-1. Maximum Power Consumption

Option

Maximum

-161 High Performance A/D Converter 2.5 Watts

-164 Transducer Excitation Module 3.5 Watts

-167 Counter/Totalizer 4.0 Watts
-168 Digital Input/Output 1.5 Watts
-170 Analog Output 4.1 Watts

RULE 1

Using Table 3B-1, compute the total power requirement
for all options in both the Front End and 2281A
Extender Chassis located within 2 meters of the Front
End. If this total is greater than 21 watts, a -431 is
required in at least one of the Extenders.

EXAMPLE 1

FRONT END
Option

-161
-162
-164
-161
-162
-164

Watts

2281A EXTENDER CHASSIS
Option Watts

=170
=170
-168
-168
-168
-168

RN G NN O .

JIUT N U — —

* Denotes option receiving power from another option.

Total power requirement = 26.2 watts. A -431 is needed.
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EXAMPLE 2
FRONT END 2281A EXTENDER CHASSIS
Option Watts Option Watts
-168 1.5 -161 2.5
-167 4.0 -162 *
-161 2.5 -164 3.5
-162 * - -
-162 # - -
-163 * - -

¥ Denotes option receiving power from another option.

Total power requirement = 14 watts. A -U431 is not
required.

Serial Link Cable Length

The length of the serial link cable is an important
consideration in supplying sufficient voltage to all
options assemblies. Voltage drops along the cable limit
the power available. When the voltage at the option
drops below 12 volts, the respective power requirement
can no longer be met. The -431 power supply can then be
used to provide a voltage boost.

The 2281A Extender Chassis Instruction Manual provides
extensive guidance in determining the need for and
placement of -431 power supplies. This information can
be used for the Computer Front End, with one
reservation. The 2281A Instruction Manual documents the
2280A Datalogger, which uses a 24 volt power supply.
The Computer Front End power supply provides 12 volts.
Therefore, only minimal distances (2 meters) can be
allowed between the Front End and external options in
an extender chassis. Since the -431 power supply
provides 20V, distances between a -431 and external
options can be greater.
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RULE 2

If the first 22814 Extender Chassis is more the 2
meters from the Front End, a -431 is required in that
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