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WARRANTY

John Fluke Mig. Co., Inc. {Fluke) warrants this instrument to be free from defects in
rmaterial and workmanship under normal use and service for a perind of one {1) year
from date of shipment. Software is warranted 10 operate in accordance with iis
programmed instructions on appropriate Fiuke instruments. 1t is not warranted to be
error free. This warranty extends only to the original purchaser and shall not apply to
fuses, compuier media, batteries or any instrument which, in Fiuke's sole opinion, has
been subject to misuse, alteration, abuse or abnormal conditions of operation or
handiing.

Fiuke's obligation under this warranty is limited to repair or replacement ot an
instrument which is returned to an authorized service center within the warranty period

and is determined, upon examination by Fluke, 10 be defective. [f Fiuke determines that .

the defact or matfunction has been caused by misuse, alteration, abuse, or abnormal
conditions of operation or handling, Fluke wili repair the instrument and bill purchaser
for the reasonable cost of repair. If tha instrument is not covered by this warranty, Fluke
will, if requested by purchaser, submit an estimate of the repair costs before work is
started.

To obtain repair service under this warranty purchaser must forward the instrument,
{transportation prepaid) and a description of the malfunction to the nearsst Fluke
Service Center, The instrument shall be repaired at the Service Center or at the factory,
at Fluke's option, and returned to purchaser, tranportation prepaid. The instrument
should be shipped in the original packing carton or a rigid container padded with at
least four inches of shock absorbing material. FLUKE ASSUMES NO RISK FOR IN-
TRANSIT DAMAGE. ‘

THE FOREGOING WARRANTY 18 PURCHASER'S SOLE AND
EXCLUSIVE REMEDY AND iS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY
IMPLIED WARRANY OF MERCHANTABILITY, FITNESS FOR ANY
PARTICULAR PURPOSE OR USE. FLUKE SHALL NOT BE LIABLE FOR
ANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES OR LOSS WHETHER INCONTRACT, TORT, OR CTHERWISE.

CLAIMS

immediately upon arrival, purchaser shall cheek the packing container against the
enciosed packing Hst and shall, within thirty (30) days of arrival, give Fluke notice of
shortages or any nonconformity with the terms of the order. If purchaser fails 1o give
notice, the delivery shall be deemed to conform with the terms of the order.

The purchaser assumes all risk of ioss or damage to instruments upon defivery by Fiuka
to the carrier, If an instrument is damaged in-transit, PURCHASER MUIST FILE ALL
CLAIMS FOR DAMAGE WITH THE CARRIER 1o obtain compensation. Upon request
by purchaser, Fiuke will submit an estimate of the cost to repair shipment damage.

Fluke will be happy to answer all guestions to enhance the use of thisinstrument. Please
address your requests or correspondence io; JOHN FLUKE MFG. GO., ING.,P.C.BOX
€080, EVERETT, WA 98208, ATTN: Sales Dept. For European Customers: Fluke
{Holand) B.V..P.0. Box 5053, 5004 £8, Tilburg, The Netheriands.
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1/Introduction

INTRODUCTION

The System Guide provides an overall reference for Data
Logger installation and operation. It accomplishes this
in two ways:

o

The System Guide is just that -- a guide to using
the 2280 as a data logging system. The gquide
discusses what you can do, which option assemblies
you need for each task, and how to go about
accomplishing those tasks.

For example, temperature measurement with an RID
is a data measurement capability of the 2280. The
System Guide identifies the various combinations
of optional assemblies required to make KID
temperature measurements. The guide tells you how
to install and test each assembly. Finally, the
System Guide uses programming descriptions and
application examples in demcnstrating how to make
RTD measurements. Each data logging measurement
function is described in this comprehensive
fashion.

The System Guide is also a reference manual. The
installation process ranges from identifying the
desired measurement or output function to seeing
the results. And each step of this process is
distinctly identified for ease of reference.
General information can be found early on in the
manual. Descriptive and installation information
can be found for the 2280 mainframe and for each
option assembly. And information on each data
logging measurement or output function can be
directly accessed. The System Guide allows you to
conveniently look up only the information you
need.
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The System Guide concentrates on hardware installation.
It accomplishes this in three ways:

o} It identifies the data logging measurement or
output function appropriate for a given problem.

o] It explains installation of the 2280 hardware
required to solve the problem.

o] It provides a verification of correct
installation.

Installation of the 2280 Series Data Logger is carried
out on two levels. The first level involves the 2280
meinframe and is dealt with in a separate section. The
second level of installation involves physical mounting
and electrical connection of the ¢optional assemblies.
These options constitute circuit cards that, when
ingerted into the mainframe, become an integral part of
the dqata logger. Each option {(or combination of
options) provides the hardware required for a specific
data logging measurement or output function. The 2281A
Extender Chassis permits the installation of additional
option assemblies. Since these optional assemblies are
more freguently configured than the mainframe, a
separate section is devoted to their installation
instructions. Each option assembly subsection is
numerically indexed by option number.

The System Guide is not a complete "how to use it"
manual. A wide range of data logging measurement and
output techniques can be called upon for each hardware
configuration. Documentation of so many possible
programming and operating techniques requires a
separate manual -- the User Guide.

The User Guide orchestrates any 2280 measurement or
output function. It provides complete programming and
operating information. It can be as much as a full
tutorial or as little as a quick reference guide.
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ORGAMI ZATTON
Section 1 How to Use This Manual
~ Describes the System Guide contents and how to use

them. Also discusses organization of the manual
set and common notation found throughout.

Section 2 Data Logging Applications

This section acts as a road map to the rest of the 7
System Guide. It provides an overview of 2280
capabilities. It identifies data logging
measurement and cutput functions and their
applicability in the data logging environment.
Each function is covered separately later in the
System Guide.

Section 3 Installation - The Mainframe

This section takes the user from unpacking through
installation verification testing of the Data
Logger mainframe. It includes descriptions of
operator maintenance.

Secticn 4 Installation -~ Options and Accessories

This section includes compiete information for
installing and verifying operation of each
optional assembly. Each option is treated as a
discrete subsection, numerically indexed by
option number. Often, multiple options are
required for a single data logging measurement or
output function. In such cases, this section
serves to verify correct hardware installation
only; the applicable data logging function
description (later in the System Guide) provides a
verification test for the complete installation.
Specifications are provided in the Appendices.
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Section 5 Applications
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THE 2280 SERIES DATA LOGGERS

The System Guide provides comprehensive documentation
for all 2280 Series Data Loggers. The main body of this
manual specifically documents the 2280B Data Logger.
Most of this information also applies to the 22804 and
2285B Data Loggers. Differing descriptions are
presented in the gppendices:

o 2285B Differences: Appendix 6d
0 2280A Differences: Appendix 6e

HOW TO USE THE MANUAL SET
User Guide

This book describes the Data Logger from top to bottom.
A beginner could use it as a complete course in
programming the data logger in a data acguisition
system, whereas a more experienced user would probably
only need parts of it for orientation and quick
reference. An untrained operator will f£ing all of the
basics here as well.

System Guide

This guide describes all aspects of 2280 installation
in a data logging system. The guide serves as a
complete course in defining the user's data logging
measurement and output functions, identifying system
requirements, making the necessary hardware
connections, and verifying correct operation. An
inexperienced user may need all of this information to
get the Data Logger up and running. A user already
familiar with data logging may only need incidental
reference to this information. In either case, each
element of the installation process is easily
accessibie and fully referenced.
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Service Manual

The Service Manual is primarily a maintenance guide to
the instrument. The manual covers theory ¢f operation
for mainframe and option assemblies, general
maintenance and cleaning, performance testing,
calibration, troubleshooting, and repair. Parts lists
and schematic diagrams are alsc included.

NOTATION CONVENTIONS

Generally, the instrument is referred to as the 2280
Series Data Logger. The term 2280 is also frequently
used for brevity. Either term is an all~encompassing
reference to the 2280B, 2285B, and 2280A. Differences
among these three models are defined in the Appendices
to this manual.

The Data Logger uses literal notation for keyboard
entries. Therefore, programming examples found in this
manual are presented exactly as they should be entered
from the keyboard.

Some notation conventions are used te identify and
differentiate a keyboard entry. Parts of these
conventions are not actually used in the keyboard

entry.

{xxx) Indicates a required input of your choice.
For example, "NOT (operand)" specifies an
inversion of the logical value of the cperand
in parentheses. Any operand can be specified.

X Means to type the name of the input exactly
as shown. For example, "TIME" requests the
elapsed time since the start of scanning.

<EXH> Refers to certain 2280 display or printer

indications.
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INTRODOCTION

This section acts as a road map, linking the concept of
data logging with the set-up and operating information
found elsewhere in this guide and in the User Guide. If
you are already acquainted with the 2280 data logging
system, this section may not produce any revelations.
If vou are new to the 2280, reading this section does
provide a useful overview.

Data Logging Applications take you from the general o
the specific. Why would you want to use a data logging
system? What can a data logging system do? How does the
2280 do this? What kind of hardware is available and
how do you configure it? And, most importantly, how do
you get the 2280 to do something?

DATA LOGGING SYSTEMS

Precise measurement has become a cornerstone of modern
technology. For example, the ability to measure and
control ever finer machining tolerances allows us to
create the optical devices necessary to produce smaller
and smaller microcircuits. And precise temperature
monitoring allows us to create incredibly tough alloys,
exotic plastic compounds, and durable molded products.

Data loggers make these precise measurements. They can
make a wide variety of precise measurements, virtually
simulitanecusly. They can keep a very complete record of
all these measurements. They can test at different
intervals, at different places, for different reasons.
They can make decisions about these tests and change
some part of the data logging environment as a result.
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In the industrial process environment, it is essential
to gather complex data from a variety of sources and
interpret this data in a meaningful way. In the
research laboratory, any experiment is meaningless
unless the resulting data can be collected. We need
tocls to collect this information. Data collection
tools can range from a strip of litmus paper, to a
notebook, to & huge mainframe computer.

The Fluke 2280 Series of Data Loggers are the precision
tools for the job. From simple data collection to
fairly complex control functions, the 2280's provide
the necessary precision for both industrial process
monitoring and research tasks.

The data logger finds its best use simultaneously
monitoring several channels of data and logging the
returned values. Each channel is connected to some type
of physical transducer such as a flowreter,
thermocouple, strain gauge, or RID. The 2280 can
perform scaling or data conversion functions on this
raw data to render it more meaningful.

For example, many transducers output a voltage or
resistance to indicate a physical value such as
foot~pounds of force or cubic feet per minute.
Collected information can later be analyzed to pinpoint
faiiure causes, generate histograms or frequency
distributions of variocus recurring phenomena, or to
record the performance of individual specimens.

2-4
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Almost any manufacturing process, for example, can
require some form of continucus quality monitoring. The
2280 has been used in a tremendous variety of
enpvironments, such as continuously monitoring autoclave
temperature in sterilizing pharmaceutical products:
comparing signal reproduction characteristics of
digital audic disks against a reference standard;
recording power supply performance under simulated
forced-air cooling conditions; and recording the
performance characteristics of helicopter-rotor
air-speed sensors.

These types of environments have several features in
common. They all require programming so that many
channels of information are monitored, read frequently.
and checked continually and simultaneously. The 2280
forms the heart of these various process-monitoring
systens. In many instances the data logger is
programmed to trigger alarm conditions that begin
recording data performance only during out~-of-range
operating conditions.

Research applications, such as automobile performance
tests, are also appropriate uses of a data logger. The
2280 is freguently used to monitor a variety of engine
and chassis parameters under actual road conditions.
Its portability (12V dc operation) allows it to be used
in both unusual and demanding environments. In
situations similar to automobile road tests, the 2280
can be used to collect real-time data under
experimental conditions for later study and analysis
with data processing equipment.

2-5
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'THE 2280 SERIES DATA LOGGING SYSTEM
General

The 2280 Series Data Logying System consists of a
hardware configuration controlled by a menu-driven
programming and operating scheme. The hardware
configuration includes a 2280 mainframe, and may,
depending on the applications being supported, include
any assortment of option assemblies. In addition, one
or more 2281A Extender Chassis may be used for more
remote connections to the data logging environment. The
programming and operating scheme involves substantial
pre~programmed capabilities, all accessed directly from
either a front panel keyboard or a remote controiler.

Distributed System Design

The 2280 Series Data Logger makes use of a distributed
system design that allows great flexibility in hardware
placement. Any of the serial link option assemblies
(and respective connector assemblies) can be installed
in a remote 2281A Extender Chassis. The 228lA can be
installed up to 1 kilometer from the 2280. A1l
measurements and conversions can be completed at the
remote location, with serial data communications
occurring over a single cable. This system is quite
efficient: external measurement wiring is minimized and
accurate communication in electrically noisy
environments is assured.

Figure 2~1 illustrates the distributed system concept.

2-6
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A
(‘ Up to 1 Kilometer Y

22B0 Series

Data Logger . I 2281A

22814

High Speeg Serial Lark

i 1

22814 |
Up to 15 BExtender Chassis for
expansion to 1500 channels of
input and output with remote
22B1A l AMD Converters.

Figure 2~1. Distributed System Concept
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Mainframe

The 2280 mainframe houses the xeyboard, printer, power
supply, and memory for the data logger. The mainframe
also provides space for the optional Cartridge Tape
Drive and Advanced Math Option. Six horizontal slots
are provided in the rear panel for any of the serial
1link option assemblies and their respective connectors.
In addition, two rear panel slots are available for
interface option assemblies. Section 3 of this guide
deals with mainframe description and installation.

Option Assemblies

The use of option assemblies allows for a wide range of
2280 configurations. The option assemblies slip into
position easily from the data logger's rear panel.
Installation and use of each assembly is documented in
Section 4 of this guide. The options can be categorized
as follows:

o) Serial Link Options: circuit cards that can be
installed in either the 2280 Series Data Logger or S
the 228.1A E)Ct&nd@r ChaSSiS. TheS@ are tkle devices e e s e e
that link the data logging environment to the data

logger.

0 Connector Options: modules that plug on to serial
link options. They allow for wiring connections
and routing to the data logging environment.

o Interface Options: circuit cards {installed
vertically from the 2280 Series rear panel) that
tie the data logger to an external controller for
remote coperations.

o} Other Options: an Advanced Math Processor and a
Cartridge Tape Drive are also available.

2-8
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SERIAL LINK OPTION ASSEMELIES

o High Performance A/D Converter (2280A-161)

The High Performance A/D Converter (2280A-161)
provides high accuracy analog to digital
conversion of scanner input voltages or
resistances. At least one A/D Converter must be
installed in the 2280 Series Data Logger to
provide analeg measurement capabilities.

NOTE

Scanners must be located immediately below
the A/D Converter with which they are
associated. A maximum of three A/D
Converters 1s allowed in any one 2280 Series
Data Logger or 2281A Extender Chassis.

o  Thermocouple/DC Volts Scanner (2280A-162)

The Thermocouple/DC Volts Scanner {Option -162) 1is
a piug-in, one microvolt, 20-~channel thermocouple

and multi-voltage range relay scanner contained on
a single pcb.

NOTE

A maximum of five Thermocouple/DC Volts
Scanners is permitted in cne 2280 Series
Data Logger or 2281A Extender Chassis. This
scanner aceepts a variety of analog inputs,
depending on the type of connector in use:
AC Voltage Connector (160), Current
Connector (171), Iscothermal Connector (175},
or Voltage Connector (176).
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0 RID/Resistance Scanner (2280B-163)

The RID/Resistance Scanner provides current
excitation and resistance measurement for 20
channels. These assemblies are intended for
applications involving RID or resistance
measurements.

NOTE

A maximum of five RID/Resistance Scanners is
permitted in one 2280 Series Data Logger or
2281A Extender Chassis.

o Transducer Excitation Module (228CA-164)

The Transducer Excitation Module (2280A-164) is
used to energize various resistive temperature
transducers with an excitation current or voltage.
It is used in conjunction with the Transducer
Excitation Comnector (2280A-174) and a
Thermocouple/DC Volts Scanner (2280A-162) with
connector. Together, each 164/174 set provides 20
channels of excitation. Each group of four
channels can be configured for voltage or current
output. Current output is used for most resistance
and RID measurements. Voltage output is used for
strain gage measurements.

0 Counter/Totalizer (2280B-167)

The Counter/Totalizer (2280B~167) allows for event
counting and frequency measurement on six channels.

NOTE
A maximum of six Counter/Totalizers is

allowed in one 2280 Series Data Logger or
2281A Extender Chassis.

2-10




2/Data Logging Applications

Digital I/0 Assembly (2280A-168)

The Digital Input/Qutput Assembly allows the 2280
Series Data Logger to exchange information with a
digital peripheral device. Four types of data
exchange are possible:; Alarm or Status Output;
Status Input; BCD Input:; and Binary Input.

NOTE

A maximum of six Digital I/0 Assemblies are
allowed in either a 2280 Series Data Logger
or a 2281A Extender Chassis. This option
accommodates the Digital/Status Input
Connector (2280A-179) or the Status Output
Connector (2280A-169).

Analog Output (2280B-170)

Applications involving voltage or current outputs
require the Analog Output (2280B-170)} option
assembly. This assembly can be installed in either
the 2280 mainframe or the 2281A Extender Chassis.
Each 170 assembly provides four independent output
channels.

NOTE
A maximum of six Analog Output Options are

allowed in one 2280 Series Data Logger or
2281A Extender Chassis.
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CONNECTCR ASSEMBLIES

Each connector assembly attaches to the rear of an
appropriate serial link option assembly, allowing for
external wiring connections and routing.

Connectors Used with the Thermocouple/DC Volts Scanner

Any of the following connector assemblies can be
attached to the Thermocouple/DC Volts Scanner:

O

AC Voltage Input Connector (22804-160)

The AC Voltage Input Connector provides terminal
connections for 20 inputs. Of these 20 channels,
ten are designated for ac voltage inputs. The
remaining ten are designated for dc voltage
inputs. The AC Voltage Input Connector attaches to
the Thermocouple/DC Volts Scanner. The connector
can be installed or removed without removing the
scanner.

Current Input Connector (2280A~171)

The Current Input Connector provides terminal
connections for 20 current input channels. The
Current Input Connector attaches to the
Thermocouple/DC Volts Scanner. The commector can
be installed or removed without removing the
scanner.

Isothemal Input Connector (2280A-175)

The Isothermal Input Connector contains the
necessary hardware to ensure that the thermocouple
connections are at the same temperature, and to
measure the temperature of the thermocouple
terminations. The Isothermal Input Connector
attaches to the Thermocouple/DC Volts Scanner. The
conhector can be installed or removed without
removing the scanner.
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Voltage Input Connector (2280A~176)

The Voltage Input Connector provides terminal
connections for 20 dc voltage inputs. This
assembly attaches to the Thermocouple/DC Volts
Scanner; it can be installed or removed without
removing the scanner.

RID/Resistance Input Connector (2280B~177)

The RTD/Resistance Input Connector attaches to the rear
of the RTD/Resistance Scanner. It provides wiring
connectiong for 20 RID or resistance measurements.

Transducer Excitation Connector {(2280A-174)

The Transducer Excitation Connector (2280A-174)

attaches to the rear of the Transducer Excitation
Module and is used for wiring up to 20 channels of
transducers with an excitation current or voltage.

Connectors Used with the Digital 1/0 Assembly

C

Status Output Connector (2280A-169)

“The Status Output Connector can send 20 single-bit

output signals from the Digital I/0 board to

external control points or terminals. Each output
is individually selectable and can be used either
to drive lamps and relays or change logic levels.

Digital/Status Input Connector

The Digital/Status Input Connector can be used for
the mutually exclusive functions providing bcd
digital input, binary digital input, or status
input information to the 2280 Series Data Logger.
This connector provides up to 20 input lines.
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INTERFACE CPTION ASSEMBLIES

Two interface option assemblies can be installed in
vertical slots found on the 2280 rear panel. Any
combination of RS-232-C and IEEE-488 interfaces can be
installed at the same time.

o]

RS~232~C Interface (2280A-341)

The RS-232-C Interface Board allows for an
RS8-232-C communications link with an external
device. An RS-232-C Cable is enclosed. The board
can be inserted at Port A or Port B. If installed
at Port A, the RS-232-C Interface Board allows
remote programming and operation of the 2280
Series Data Logger. Status and measurement
information can also be made available to the
outside world via this interface. If installed at
Port B, the interface provides output capability
only.

IEEE-488 Interface (2280A~-342)

The IEEE~-488 Interface allows an IEEE-488
communications link with external devices. A
standard IEEE-488 connector provides the
communications link at Port A or Port B on the
2280 rear panel. If installed at Port A, the
IFEE-488 Interface Board allows remote programming
and operation of the 2280 Series Data Logger.
Status and measurement information can also be
made available to the cutside world via this
interface. If installed at Port B, the interface
provides output capability only.
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OTHER OFTION ASSEMELIES

o) Advanced Math Processor (22802-211)

The Advanced Math Processor (2280A-211) enhances
both the calculation gpeed and the instructicnal
repertoire of the 2280 Series Data Logger.
Statistical calculations, Boolean operations, and
user-entered interpclation tables are a few of the
extended operations available.

o DC-100 Cartridge Tape Drive (2280A-214)

The DC-100 Cartridge Tape Drive is a data storage
system. It stores logged data in a format chosen
by the user. It can also store an entire
configuration program for later use. This
capability allows for designing and storing
special data logging configuration programs.
Manual entry is only necessary when initially
entering the program.

Extender Chassis

The 2281A Extender Chassis is a passive unit that acts
as a serial link extension of the 2280. It may contain
any of the serial link options that are available for
the 2280 Series Data Logger. Installation and use
procedures for 2281A serial link options are identical
to those used for modules residing in the 2280
mainframe,

Installation for the 2281A is documented in Section 4
of this manual. The 2281A Instruction Manual provides a
comprehensive description of the Extender Chassis and
its uses.
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Several option assemblies apply specifically to use of
the 2281A Extender Chassis with the 2280. Installation
instructions for these options are provided in Section
4 of this guide. Complete documentation can be faund in
the 2281A Instruction Manual.

o

Option 2281A—-402 Extender Cable

When used with the 2281A~403 cable connector, this
assembly provides the serial link interface for
transmitting and receiving data between the 2280A
and 2281A. Power for the 228lA Extender Chassis is
also provided over this cable from the 2280A or a
22812-431.

Option 2281A-403 Extender Cable Connector

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.

Option 2281A-431 Power Supply

This assembly provides a regulated 20V dc¢ source
for serial link devices when the extender chassis
placement (distance) and configuration {(number of
serial link devices) exceed the power capabilities
of the 2280.
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Accessories

The following accessories are available to aid in
installing the 2280 or the 2281A:

o

Y2044 Rack Slide Kit

This accessory facilitates servicing of the 2280
(or 2281A) while it is installed in & standard
19-inch electronic equipment rack. The unit is
secured in the equipment rack, yet may be pulled
cut along the slide for servicing and
reconfiguring of serial link devices.

Y2045 Rack Mount Kit

This kit facilitates the placement of a 2280 or
2281A into a standard 19-inch electronic eguipment
rack.

Y2047 Serjial Link Multiconnect

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

2-17




2/Data Logging Applications

APPLICATIONS

The 2280 can perform numerous data logging functions.
Usually, these involve some sort of measurement input.

Outputs are alsc available.

Using the 2280 to perform these functions is fully
covered in the following sections:

5a Temperature Measurement

Using Thermocouples

Using RIDs

Using Thermistors
5b Voltage Measurement

AC
DC

5¢  Current Measurement

5d Resistance Measurement

5e Frequency Measurement

5f Totalizing Measurement

59 Strain Measurewent

5h Data/Status Input
Digital Inputs

Status Inputs
51 Status Output
51 Analog Qutput

Temperature Measurement Using Thermocouples {(Section 5a)

Thermocouple temperature measureament is frequently
used. Thermocouples are relatively rugged and can
measure a wide range of temperatures.

This application can use any of 11 standard
thermocouple linearizations. Hardware required:

High Performance A/D Converter (2280A~161)
Thermocouple/DC Volts Scanner (2280A~162)
Isothermal Input Connector (2280A-175)
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Temperature Measurement Using RIDs (Section 5a)

RIDs are commonly used in temperature measurement where
a wide temperature range is encountered and good
accuracy 1s required.

Linearizations are provided for 385 DIN, and 10 cohm Cu
RTDs. Also, precise linearizations are provided for all
calibrated Pt RIDs.

Two hardware configurations are possible. The first
configuration is useful where exclusive RID use is
expected on a set of 2280 channels. This arrangement
also provides more economical and accurate readings.
Use the following hardware:

High Performance A/D Converter (2280AR-161)
RID/Resistance Scanner (2280B~163)
RID/Resistance Input Connector (2280B-177)

The second configuration proves useful where a blend of
RID temperature measurement and other measurements is
desired. Use the following hardware:

High Performance A/D Converter (2280A-161)
Thermocouple/DC Volts Scanner {2280A-162)
Voltage Input Connector (2280A-176)*
Transducer Excitation Module (22802-164)
Transducer Excitation Connector (2280A-174)

* Any other input connector supporting dc voltage
measurement can be used here. These include: AC
Volts Input Connector and Isothermal Input
Connector.
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Temperature Measurement Using Thermistors (Section 5al

Thermistors can alsc be used for temperature
measurements. They are useful over temperature ranges
from -460°F to 600°F. They are alsc very

sensitive to changes in temperature, sometimes
producing & change in resistance of 100,000 ohms per
degree F.

Thermistors require the following 2280 hardware:

High Performance A/D Converter (2280A-161)
RID/Resistance Scanner (2280B-163)
RTD/Resistance Input Connector {(2280B-177)

AC Voltage Measurement (Section 5b)

Low frequency (45 to 450 Hz) sine wave signals can be
measured using the following hardware:

High Performance A/D Converter (2280A-161)
Thermocouple/DC Volts Scanner (2280A~162)
AC Volts Input Connector (2280A~160)

DC Voltage Measurement (Section 5b)

Sensors cutputting a dc voltage are commonly
encountered in the data logging environment. The
following 2280 hardware is required:

High Performance A/D Converter (2280A-161)
Thermocouple/DC Volts Scanner (2280A-162)
Voltage Input Connector (2280A-176)%*

* Any other input connector supporting dc voltage
measurement can be used here. These include: AC
Volts Input Connector and Isothermal Input
Connector.
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Current Measurement {Section 5c¢)

Current measurements over a range of 0 to 64 mA can be
made with the following hardware:

Hich Performance A/D Converter (2280A-161)
Thermocouple/DC Volts Scanner (2280A-162)
Current Input Connector (2280A-171)

Resistance Measurement {(Section 5d)

Variable resistance cutputs from the data logging
environment can be measured with either of two hardware
configurations. The first configuration provides
economical and accurate RID resistance measurements. It
can also be used with other variable resistance
transducers. Use the following hardware:

High Performance A/D Converter (2280A~161)
RID/Resistance Scanner (2280B-163}
RID/Resistance Input Connector (2280B-177)

The second configuration is useful where & blend of
resistance measurements and other measurements is
desired. Use the following hardware:

High Performance A/D Converter (2280A-161)
Thermocouple/DC Volts Scanner (2280A-162)
Voltage Input Connector (2280A-176)*
Transducer Excitation Mcodule (2280A~164)
Transducer Excitation Connector (2280A-174)

* Any other input connector supporting dc voltage
measurement can be used here. These include: AC
Volts Input Connector and Isothermal Input
Connector.
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Frequency Measurement (Section 5e)

Frequency {(the number of events occurring in a given
period of timel) can be measured with the following
hardware:

Counter/Totalizer (2280B-167)
Totalizing Measurement (Section 5£)

Event counting also requires the Counter/Totalizer
(2280B~167) .

Strain Measurement (Section 5q)

A variable resistance strain gage can measure the
deformity of an object subjected to an external force.
The following 2280 hardware is required to make such a
measurement:

High Performance A/D Converter (2280A-161)
Themocouple/DC Volts Scanner (2280A-162)
Input Connector (2280A-176)*

Excitation Module (2280A-164)

Excitation Conhector {(2280A-174)

* Any other input connector supporting dc voltage
measurement can be used here. These include: AC
Volts Input Connector and Isothermal Input
Connector.

Digital and Status Inputs (Section 5h}
BCD and binary (or logic - on/off) outputs from the
data logging environment can be read with the following
haraware:

Digital I/0 Assembly (2280A~168)
Digital/Status Input Connector (2280A-~179)
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Status Qutputs (Section 5i)

Status (on/off) outputs from the 2280 can be supplied
with the following hardware:

Digital I/0 Assembly (2280A-168)
Status Output Connector (2280A-169)

Analog Outputs (Section 53)

Variable analog outputs (dc voltage or current) can be
supplied by the 2280 when the following hardware is
used:

Analog Output (2280B-170)
USING THE 2280 SERIES BATA LOGGER
Overview

Programming the 2280 involves little more than entering
a series of simplified keystrokes from the front panel

(or from a remote controller). Actually, a considerable
part of what you do is pre-programmed. Tc this extent,

programming involves linking parts of a stored program

with a specific 2280 channel.

The display prompts you as you go with a series of menu
choices; you respond by typing in the name or number of
the feature you wish to select.

Operating the 2280 1s even simpler. Four front panel
keys (or their remote counterparts} do just about
everything. These keys (SCAN, SINGLE SCAN, PLOT,
MONITOR) allow you to examine channels you have
previously programred.

The 2280 Series User Guide provides comprehensive

programming and operating information. The information
presented here is solely an overview.
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The Programming Form

The Programming Form is an excellent place to start, or
to refer back to, or to create a record of what you
did. If something about the menu structure seems
confusing, refer to the Programming Form; since it is
worded in terms of the displayed prompts and menu
printouts, it provides a convenient snapshot of the
entire menu structure. See Figure 2-2.

Using the Programming Form aids in planning your entry
before you commit it to the data logger's memory. And
it's an easy matter to alter programs after they've
been keyed in. In such cases, the record provided by
the Programming Form tells you what not to do.

The Menu System

The 2280 series data loggers are menu-driven; all
programming is done by making selections from menus.
There are only a few user-defined entry fields. This
kind of system takes most of the learning curve out of
setting up process monitoring and makes programming and
operating considerably easler for most users.

Programming is divided into six groups (referred to as
modules) , each of which contains sets, and then subsets
of menus for programming the options present in that
group. The desired option is selected by merely
entering the indicated key. Each menu clearly spells
out what is available, while simultaneously narrowing
the entire field as you descend into the selected menu
subset. You can access each programming module from the
main menu, which you reach by using the keypad and
following the display.
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Some menus are simple listings of programmable features
available in a given section, and other menus actually
allow you to set characteristics and limits, specify
output devices, and the like. Along with the menu
title, the display shows the previous program setting,
if programmed, or the preset default selection.

Each of the modules is designed to handle a specific
type of information; Channel Programming is for
programming channels, Output Device Programming is for
specifying output device characteristics and formats,
and so on.

Moving Through the Menus

Following a few rules can make using the 2280 menu
structure enjoyable:

0 Always start and finish at the Main Menu.

The Main Menu is the first menu displayed when
power is applied. It appears as follows:

MAIN MENU CHOICE <M FOR MENU>?

o There are two methods of observing your choices
without changing anything:

1. Use the up and down arrow keys (immediately
left of the POWER switch) to sequentially
display all choices within the existing menu
level, or

2. Use the M key to print all menu choices
within the existing menu level.
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o} To go forward in the menu structure {(from one menu
level to the next),; press ENTER. If no new value
was selected, either the last selected value or
the default value is used.

o} To go backward in the menu structure and not
change any selection, press EXIT. Repeatedly
pressing EXIT deposits you back at the Main Menu.

0 Use the alphanumeric keys for fields requiring
user defined entries {(i.e., scan group labels,
alarm messages, etc.), and then press ENTER to
store your entry.
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- BOW THE 2280 SERIES DATA LOGGERS DIFFER

Features

C

2280B

All features documented in this guide and the
other 2280 Series manuals (User Guide and Service
Manual) are available with the 2280B.

2285B

The 2285B is an economical sclution to a data

logging system that does not require the expansion
capabilities of the 2280B. Therefore:

~ The channel total for the 2285B is limited to
100.

-~ One High Performance A/D Converter (Option
2280A-161) can be installed.

22804

Features of the 2280A differ from those of the
22808 in the following areas:

- Alarm Limits: alarm limits cannot be changed
while scanning.

- Pgeudo Channels: pseudc channels values cannot
be changed while scanning.

- Scan Once Trigger Mode: not available on 2280A.

- Remotely Terminated Thermocouples: not supported
by 2280A.

- Time of Day: not shown during scanning.

= Internal Tape Transfer Speed: increased speed
not available with 2280A.
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Permissible Option Confiqurations

The permitted option configuration depends on the type
of 2280 Series Data Logger in use.

O

2280B

All options can be used with the 2280B.

2285B

The following option assemblies cannot be used
with the 2285B: Advanced Math Processor
(22802-211), DC Cartridge Tape (2280A-214),
Counter/Totalizer {(2280B~167), Analog Output
(2280B-170) .

2280A

The following option assemblies cannot be used
with the 2280A: RITVResistance Scanner and
Connector (2280B-163/-177), Counter/Totalizer
(2280B~167) , Analog Output (2280B~170).
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SUMMARY

This section has covered a lot of ground. The general
idea of a data logging system, the 2280 data logging
hardware available, use of this hardware in various
applications, and programming and operating the 2280
Series Data Logging System have all been dealt with to
some extent.

At this point, 1f you need to understand how to program
and operate the 2280, take a look at the User Guide. If
you want to start using the data logger with minimal
delay, the rest of this guide may have all the
information you need. And you can always refer to the
User Guide should programming or cperating questions
arise.
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INTRODUCTTON

This section of the manual contains unpacking,
installation, and unit preparation information. It
should be read and understood before any attempt is
made to install or cperate the 2280 Series Data Logger.
If any difficulties arise during installation or
operation, contact your nearest John Fluke Sales
Representative.

GENERAL INFORMATION
Shipping

The 2280 1s packaged and shipped in a foam-packed
container. Upon receipt of the instrument, a thorough
inspection should be made to reveal any possible
shipping damage. Special instructions for inspecticn
and claims are included on the shipping container.

If reshipment of the instrument is necessary, the
original container should be used. If the original
container is not available, a new one can be obtained
from the John Fluke Mfg. Co., Inc. Please refer to the
instrument model number when requesting a new shipping
container.
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Unpacking

To unpack the 2280 Series Data Logger, 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 the 2280.

Verify that each pcb is fimmly seated in the chassis.
If shipping and handling have loosened any pcb, call
your nearest Fluke representative. Also, refer to the

appropriate option subsection of 2280 Series Service
Manual.

Caution

Do not energize the 2280 until directed to

do so later in this section. Any pcb

loosened in shipment must be fully inserted
at this time. If additional pcb's are to be
installed, refer to the instructions presented
in Section 4 of this manual.

Along with the data logger, the shipping container
helds an accessory box. Check this box for the
following items:

0 Manual Set (User Guide, System Guide, Service
Manual)

Line Power Cord

Printer Dust Cover

Programmer Door

Alarm Output Hardware (Connector and Shell)
Getting Started Guide

Roll of Paper for Printer

Programming Form

S0 QCQ 0000

Physical Layout

Features, controls, and connectors are identified in
Figure 3-1 (front view) and Figure 3-2 (rear view).
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Figure 3-1. Front View
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Figure 3-2. Rear View
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PHYSICAL INSTALLATION

Selecting a Location

3/Installation - Mainframe

After unpacking and inspecting the 2280 Series Data
Logger, select an appropriate location for
installation. Case dimensions are shown in Figure 3-3.
The self-contained case may be operated in any
convenient location, but adequate clearance should be
provided for rear-panel cabling.

22.23 cm
(8.75in)

¥

1.52 em
(.6 in)

| =
l 66.17 cm

(26.05 in)

23.75 cm
{9.35 in)

|

22.23 em
(8.75 in)

L J

e

43.94 cm
(17.30 in)

| -

*ﬂ

Figure 3-3. Case Dimensions
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Rack Mounting

Two accessories are available to aid in mounting the
2280 Series Data Logger.

o

The Rack Mount Kit (Y2045}

The Y2045 Rack Mount Kit facilitates the placement
of a 2280 into a standard 19-inch electronic
equipment rack. The only tool required for
installation is a medium-sized, Phillips
screwdriver.

The Rack Slide Kit (Y2044)

The Y2044 Rack Slide Kit facilitates the servicing
of the 2280 while it is installed in a standard
19~inch electronic equipment rack. The unit is
secured in the eqguipment rack, vet may be pulled
out along the slide for reconfiguring and
servicing serial link devices. The only tools
required for installation are medium-sized,
Phillips and flat-head screwdrivers.

These accessories are shown in Figures 3-4 and 3-5,
respectively. Full installation instructions are
provided with each kit and in Section 4 of this manual.
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Figure 3-4. Rack Mount
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Figure 3-5. Rack Slide
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ATTACHING THE FRONT PANEL DOCORS

The two front panel doors are shipped separately and
must be attached to the data logger. Identify these
items as follows:

o Printer Dust Cover: contains a single large window and
fits on the lower left front of the data logger.

o} Programmer Door: contains multiple small windows
(allowing access to Operator keys) and fits on the
lower right front of the data logger.

Either door pivots on a set of two pins found at the
bottom of the front panel. Each pin fits into a bracket
on the inside bottom of the appropriate door.

Twe steps are required to attach each door. First, fit
a bracket (either side of the door) onto one of the
pins. Then rotate the door into position so that the
remaining bracket can be fitted to the remaining pin.
Apply gentle pressure on this bracket to allow it to
slip over the pin.

POWER CONNECTIONS
Line Voltage

The 2280 Series Data Logger is factory-set for a
specific ac supply voltage. A decal on the instrument's
rear panel identifies both the established setting and
other available settings. Check this decal and verify
that the instrument is set according to your needs.

Two switches located on the Transformer Assembly must
be set for the desired ac line voltage. The rating for
fuse Fl must be appropriate for the ac input voltage

- selected. Refer to Figure 3-6 when locating these
switches. S1 is the upper of the two switches. Refer to
the 2280 Series Service Manual for further line voltage
getting information.
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WARNTNG

LETHAL VOLTAGES MAY BE PRESENT WITEIN THE
2280 AND ON SOME OPTION ASSEMBLIFES. INTERNAL
ADJUSTMENTS AND OTHER SERVICING ON THE 2280
SERTES MUST BE DONE BY QUALIFIED PERSONNEL.
DO NOT REMOVE ANY INSTRUMENT COVERS UNLESS
YOU ARE QUALTFIED TO DO S0.

The required fuse value and switch positions for each
voltage selection are shown below. Whenever the line
voltage switches are checked or set, make sure that the
fuse rating is the same as that shown.

AC INPUT Fl VALUE S1 POSITION 52 POSITION
(rear panel) (upper switch) (lower switch)
90-110V ac 1.5A SLO BLO  Red (up) White (down)
108-132v ac  1.5A SLO BLO Red (up) Red (up)
198-242V ac .75A SLO BLO  White (down) White (down)
216-250V ac .75A SLO BLO White (down) Red (up)

/ 7//]

LINE VOLTAGE
SELECT SWITCHES

Figure 3~6. Line Voltage Selection
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. Battery Operation
WARNING

SAFETY AND EMI QONSIDERATIONS DICTATE THAT
THE 2280 CHASSIS BE CONNECTED TO GROOND WHEN
THE INSTRUMENT IS POWERED FROM A DC SOURCE.
USE THE TERMINAL PROVIDED FOR THIS PURPOSE
ON THE REAR PANEL.

Connections are provided on the rear panel for 12V dc
operation. A tricklie charge is provided to the dc
supply whenever ac power is connected. If ac power is
interrupted while a dc source is connected to the rear
panel, the 2280 automatically switches to dc operation.
Battery power can be used as either a primary or a
backup supply. The battery input can range from 10.5 to
20V dc, but a minimum startup voltage of 11.2V dc is
required.

HARDWARE CONFIGURATION

The 2280 Series Data Logger offers a substantial range
of data logging configurations. Eachh configuration
entails its own combination of coptional assemblies,
external connections, and system programming. This
manual deals with this possibly bewildering array of
configurations by approaching the task in two steps:

o] First, determine what your system configuration
actually is.

o} Second, refer. to sections of this manucal that are
appropriate to your configuration.
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EXTENDER CBASSIS

The 2280B (or 2280A) Data Logger supports a system of
up to 1500 channels. The 2285B supports a system
maximun of 100 channels. Bardware for input and output
channels can be installed in either the 2280 mainframe
or the 22813 extender chassis. The 2281A can be located
with considerable flexibility relative to the 2280.

0 Star configurations can be supported with the
Y2047 multiconnect accessory.

o Multi-drop configurations can be directly
supported by the 228lA extender chassis.

o For either configuration, the maximum allowable
length of cable from the 2281A extender to the
2280 mainframe is one kilometer.

Using the 2281A extender in the 2280 Series Data Logger
system can be advantageous. Cost effectiveness is
realized when long runs of thermocouple wire are no
longer necessary. For example, a maximum of 100
thermocouples can be connected to a 2281A extender, and
each extender can be located up to 1 kilometer from the
parent 2280. Data integrity at remote-sensing locations
is also assured (up to 1 kilometer) by the use of
digital communication between the 2281A and the 2280.
Use of the 228l1A broadens the operating temperature
range of serial link options by removing those devices
from more temperature-sensitive components residing
within the 2280A.

Installation and use of the Extender Chassis are fully
explained in the 2281A Instruction Manual.
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OPTION ASSEMBLIES

New Installation

Most option assemblies can be installed directly from
the rear panel. Full instructions are provided in
Section 4 of this manual. Reference each option by its
three~digit number (~161, -162, etc.)

Previously Installed

Installation of the 2280 mainframe may involve option
assemblies that are already installed. For example, a
new data logger is shipped with option assemblies
installed. In such cases, it is important to verify
that each option pcb is fimmly seated in its position.

ADDRESSING
A/D Converter

A/D Converters are assigned channel numbers in blocks
of 100. This is done by adjusting a single thumbwheel
switch, which is located in the rear left corner of

the board. It has settings 0~14, corresponding to
starting channel numbers 000-140C respectively. One A/D
Converter cannot have more than 100 channels assigned
to it. If the converter has fewer than 100 channels,
they must occupy the lower channel numbers. The channel
numbers above them are available for other I/0 devices.
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The switch can be read easily from the rear panel of
the mainframe {(or the extender chassis). The chosen
addresses on the A/D Converter correspond to the range
of channels being used, as follows:

ADDRESS CHANNEL RANGE
0 000-099
1 100-199
2 200-299
3 300-39%
4 400-499
5 500-59¢
6 600-699
7 700-799
8 800~899
8 900-99%
10 1000-1099%
11 1100-1199
12 ‘ 1200-1299
13 1300-1399
14 1400-1489
15 Not Used

Refer to option 161 in Section 4 for more information.
Digital I/0 Assembly

Digital I/0 Assemblies are assigned channel numbers in
blocks of 20. This is done with two thumbwheel
switches, located in the rear left corner of the board.
They are reached and set in the same way as the A/D
switches were set {(see above). The first switch has
settings 0~14, and the second has settings 0-%. The
switch settings correspond to channels numbered 000 to
1490, where the first switch sets the hundreds and the
second switch sets the tens. So the number of the first
channel on the Digital I/0 board is set at a multiple
of ten. For example, setting the switches at 9 and 4
means that the board's 20 channels are numbered 940
through 959.
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NOTE

If a Digital I/0 is configured as a BCD or
binary word input, it uses only cne channel
(the lowest numbered one) within its block.
The others are not available for use, except
as pseudo channels. Thus, it is possible to
set two Digital I1/0 boards at addresses 160
and 170, if the one at 160 is a BCD or
binary word input.

To illustrate further, assume an A/D Converter is set
at address 2, giving it an available channel range of
200-299. It has three associated scanners, each with 20
channels. Thus, it automatically occupies the space
from 200 to 259. We could then have two Digital I/0
cards, each with 20 channels, set at address 2,6 and
2,8 — giving these cards channel numbers 260 through
279 and 280 through 299 respectively. We could then
have another A/D Converter set at address 3 (i.e.
channels 300 to 35%9).

Suppose, however, we put those same two Digital 1/0
Assemblies at address 2,7 and 2,9. The Digital 1/0
Ascembly at 2,9 will occupy channels 290 to 309,
forcing us to set the other A/D Comwverter at address 4
(400~499) , since 300 is occupied. The exception would
be if the Digital 1/0 at 290 is used as a BCD/binary
word input (which occupies only the channel numbered
290) . In that case, channels starting at 300 are
available.

Refer to option 168 in Section 4 for more information.
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Analog Qutput

Address selection sets the channel numbers for each of
the four output channels. These channel numbers are
accessible through the rear panel of the Analog Option
and can be set at any time.

The addressing procedure uses two settings (hundreds
and tens) to select the first four numbers in any
available block of ten channels. For example, if the
block of ten channels from 120 through 129 is selected,
channels 120, 121, 122, and 123 are actually set as
analog output channels. The following chart further
identifies this procedure:

SWITCH SELECTION " ANALOG OUTPUT CHANNEL
100s 10s 0 1 2 3
0 0 0 1 2 3
0 1 10 1 12 13
0 2 20 21 22 23
9 990 991 992 993
14 9 1490 1491 1492 1493

Refer to option 170 in Section 4 for more information.
Counter/Totalizer

Two thumbwheel switches are accessible from the rear of
the unit. The hundreds switch has a range of 0 to 15.
Since the 2280 supports a maximum of 1499 channels, the
last position of the hundreds switch (15) is not
allowed. If the switch is set to this position, the
Counter/Totalizer will not respond to any command. The
tens switch has a range of 0 to 9. All settings of the
tens switch are permissible.
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IEEE-488 Interface

Two rotary decimal switches are mounted on the IEEE-488
Interface Board, accessible from the back of the
instrument. The switches select the device address. The
2280 listen and talk addresses are identical are set
with these address switches. The top digit represents
the tens digit of the address, and the bottom digit
represents the units digit. The address switches are
read periocdically by the IEEE-488 Interface and, if the
switch value has been changed, the interface is
reconfigured appropriately. The switches can be placed
in positions 00 to 39. Refer to information on the 342
option in Section 4.

OTHER SWITXE SELECTTONS

Several option assemblies require special settings to
specify the type of output or reading. These are fully
described in the appropriate area (referenced by the
three-digit option number) in Section 4.

JUMPERS

Some option assemblies require that a set of jumpers be
installed for the application intended. Such procedures
must be completed prior to installation of the option
assembly. The procedures are fully described in the
appropriate subsection of Secticn 4.
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EXTERNAL. CONNECTIONS

Generally, external wiring connections are made
directly to the connector assemblies. Wiring schemes
are explained in the appropriate optional assembly
subsections later in this manual. These subsections are
presented in numerical (three-digit) order. The
following list serves as a guide:

Number

162
160
171
175
176

163
177

164
174

168
169
179

Option Assembly

Thermocouple/DC Volts Scanner
o} AC Voltage Input Connector
o Current Input Connector

o} Isothermal Input Connector
0 Voltage Input Connector

RID/Resistance Scanner
o] RID/Resistance Input Connector

Transducer Excitation Assembly
o] Transducer Excitation Connector

Digital I/0 Assembly
o) Status Output Connector
o] Digital/Status Input Connector

Other optiocnal assemblies requiring external wiring
include the Counter/Totalizer (167), the Analog Output
(170) , the R5-232-C Interface {341}, and the IEEE-488
Interface (342).

3-20




3/Installation - Mainframe

. MASTER ALARM OUTPUL/TRIGGER INPUT' CONNECTOR

The rear panel Alarm Output/Trigger Input provides a

master alarm relay output connection and a scan trigger
input.

The master alarm relay is closed whenever there is an

unacknowledged alarm in the alarm queue (front panel
alarm LED on).

The pinout for this connector is as follows:
Pin: Function:

1,3,5,6,7 Return connection for trigger input
{connected to logic common)

2 Hardware trigger input
(pulled up to +5V dc)
Low-to~high transition causes scan

trigger.
4,8 Master alarm output relay contacts
(2.8 VA maximum)
9 Earth ground {(shield)
PROGRAMMING

Programming for and operation of the 2280 Series Data
Logger is fully explained in the User Guide. Also, each
optional assembly subsection in this manual presents a
sample program. Although primarily serving as
installation test procedures, these programs can also
be used as programming examples.
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OPERATOR MATNTENANCE

Introduction

Cperator maintenance includes those actions that do not
require direct access to the interior of the Data

Logger. For maintenance that does require access to the
2280 interior {(such as line voltage settings), refer to

the Service Manual.

Fuse Replacement

Two fuses are located just above the ac power input
connector on the extreme lower left of the rear panel.
Fuse Fl is the ac input fuse, and fuse F2 is the dc
input fuse. Refer to the rear panel decal for correct
fuse ratings for each voltage range. This information

is as follows:
AC INPUT

80-110V ac
108-132V ac
198-242V ac
216-250V ac

Fl VALUE

1.5A SLO BLO
1.54 510 BLO
.75A SLO BLO
.73A SLO BLO

To check or replace the fuses, unscrew the fuse covers
with a slotted screwdriver or adjustment tool. After
each fuse has been checked or replaced, reinstall the

fuse covers.
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General Cleaning

Before cleaning any part of the Data Logger, read the
following words of caution:

Caution

Do not use aramatic hydrocarbons or
chlorinated sclvents for cieaning. They may
damage plastic materials used in the
instrument.

o] Do not handle the pcb's by the connector pins;
handle them by the edges. 0il from the skin
contaminates the pchb and degrades measurement
accuracy.

o] Improper handling may also cause instantaneous or
delayed electrostatic discharge damage. The yellow
"Static Awareness” sheet inserted near the front
of this manual explains some of the hazards of
static electricity to sensitive components.

o} Do not use a static-inducing vacuum brush to clean
pch's. Possible electrostatic discharge can damage
sensitive components.

Clean the Data Logger periodically to remove dust,
grease, and other contamination. The Data Logger case
may be cleaned using a soft cloth dampened with a mild
solution of detergent and water. Dry the case after
cleaning.

1f visual inspection reveals significant contamination
on printed circuit board surfaces, the pcb's may be
cleaned using low pressure (<20 psi) air. If air is not
available, clean the pch's with commercial water-based
cleaning equipment.
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If commercial water-based cleaning eguipment is not
available, clean the pcb's by holding them under wam,
running water. Observe the following precautions when
using water-based cleaning equipment:

Read all precautions listed above under General Cleaning.

Remove all pcb shielding covers and separate any
relay piggy-back assemblies.

In areas with exceptionally hard water, use either
deionized or distilled water for a final wash to
remove ions left by the hard water wash.

Dry all pcb's thoroughly. Use a low-temperature

drying chamber or an infrared drying rack with a
femperature range between 100 and 120 OF (38 to 46
C) if available.

If a drying chamber or infrared drying rack is not
available, air-dry the pcb's at room temperature
for a minimum of 48 hours before reassembling.

Use a mixture of 70% iscpropyl alcohel and 30%
water and a lint-free cloth to clean
edge-connector contacts. Never use an eraser to
clean connector contacts; it might generate static
or abrade the gold plating on the contacts.
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Paper Replacement

When a new paper supply must be locaded the following
steps should be taken. Also, refer to the detailed
illustration inside the printer door.

Release the printer "drawer" by pressing the printer
slidelatch located to the left of and behind the
printer cover door latch. Pull the printer out as far
as it will come.

Deactivate the printer by moving the main printer power
switch to the OFF position. This switch is located in
the right corner of the Printer Drive Interface board.

PAPER REMOVAL

If used paper must be removed, tear it off at the
serrated edge where the paper re-enters the inside of
the printer. Locate the spring plate that holds the
take-up spindle in place and pull this spring plate out
with one hand while lifting the take-up spindle (with
the used paper) out of its position.

Pinch the split end of the spindle together. (The
spindle is opposite the gear). Slide the used paper off
the take-up spindie and reinsert the spindle the same
way you tock it out.

Push the spring-licaded printer door latch (on the left
side of the printer window) to the right and fold down
the printer cover door.

Release the print head by pushing down on the print
head release lever, ioccated in the lower left corner of
the printer's panel area.

Remove the supply spindle by putting your thumb on the
thurmb rest while pushing up on the spindle with your
forefinger. Dispose of the old paper reel and any
remaining paper.
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INSTALLING NEW PAPER

When you install the new roll of paper on the supply
spindle make certain the loose end comes out from the
bottom of the roll.

For best results, tear the loose end of the paper at a
45 degree angle, and insert it into the opening of the
paper lcading tray.

Use the slot in the tray to push the paper through the
printer so the paper holds the switch arm down. Push
the paper through until it slides past the print head
and continues outside of the printer.

Once the paper is showing outside the printer, pull it
ocut & few inches more. Run the paper through the retum
slot at the top of the printer, and pull it all the way
back over the rear shaft.

Insert the paper thkough the slot in the take-up
spindle. Secure it by turning the gear a few
revolutions in a counterclockwise direction.

Secure the paper at the print head by pushing the print
head release lever up into the operating position. Make
sure the printer rocker switch is in the TARE UP ON
position.

Turn the main printer power switch to the ON position,
close the printer cover door, and slide the printer
back into the unit until it snaps into place.

Caution

We recommend that you use NCR T1302 or JGIC
TP50FM-A paper in the 2280 printers. Both
are available through John Fluke Mfg. Co.,
Inc. (Fluke Accessory Y2046). If any other
type of paper is used, the printer warranty
is voided.
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 SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Operation
Calibration/Adjustment Procedures
Troubleshooting Procedures

Parts Lists

Schematic Diagram

OO0 000

3-27







Section 4
Installation - Options and Accessories

CONTENTS

AC Voltage Input Connector (2280A-160) ...... 160-1
High Performance A/D Converter (2280A-161) .. 161~1
Thermocouple/DC Volts Scanner (2280A-162) ... 162-]1
RID/Resistance Scanner (2280B~163) .......... 163~1
Transducer Excitation (2280A-164) ...... veuss 164-1
Counter/Totalizer (2280B-167) .veeerevvecness 167-1
Digital I/0 Assembly (2280A-168) .cviveercces 168~1
Status Output Connector (2280A~169) ......... 168-1
Analog Output (2280B~170) ..vsavecesesoccoses 170~1
Current Input Connector (2280A-171) ....eve.. 1711
Transducer Excitation Connector (2280A-174) . 174-1
Isothermal Input (2280A-175) cvieecrrsacecene 175~1
Voltage Input Connector (2280A-176) .evcevoee. 176-1
RTD/Resistance Input Connector (2280B-177) .. 177-1
Digital/Status Input Connector (2280A-179) .. 179-1
Advanced Math Processor (2280A~211) ......... 211-1
DC Cartridge Tape {2280A-214) .ivevecvescanes.. 214-1
R5~232~C Interface (2280A-341) .c..isveesrsnnes 341-1
IEEE~488 Interface (2280A-342) ..cvsvecscaess 342-1

22812~402 Extender Chassis Cable cevevensnese 402-1
22812~403 Connector Pair for -402 Cable ..... 403~1
2281A~431 Extender Chassis Power Supply ..... 431-1
Y2044 Rack Slide Kit ceceees eecevvrssnsncesnss Y2044~]1
¥2045 Rack Mount Kit ceecvccencece cseresveves $2045-1
Y2047 Serial Link Multicomnect .eeceseeccess. Y2047~1

4-1







2280A-160
AC Voltage Input Cormnector

INTRODUCTION

The AC Voltage Input Connector is an assembly that
attaches to the rear of the Thermocouple/DC Volts
Scanner (option 162). This combination allows for
voltage measurement on 20 channels (10 for ac volts, 10
for dc volts).

o A Volts: measurements ranging from 5V to 250V can
be made on any of 10 ac channels. The voltage
applied to any ac channel must not exceed 250V
rms. The frequency range for ac measurements is 45
to 450 Hz. The AC Voltage Input Connector converts
ac inputs to proportional dc voltages equal to the
ms value of the input divided by 1000.

o] DC Volts: measurements up to 64V dc can be made on
any of 10 dc channels.

The AC Voltage Input Connector is shown in Figure
160-1.

P/N 728147
February, 1985
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Figure 160-1. AC Voltage Input Connector
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WHERE TO FIND MORE INFORMATION

This subsection presents information (description,
specifications, installation) specifically related to
the AC Voltage Input Connector. Since other system
hardware is used in logging functions, system operating
instructions are not repeated here.

Where the AC Voltage Input Connector is used in a
specific data logging function, other sections provide
more appropriate information. Examples include:

o] Section 5b. Voltage Measurement:
This section discusses use of the AC Voltage Input
Connector and the Thermocouple/DC Volts Scanner in
measuring ac (and dci voltage.

o) Section 5a. Temperature Measurement
' 58. Resistance Measurement
5g. Strain Measurement

These cther data logging functions can also use
the AC Voltage Input Connector. Any of these
functions, when using the Transducer Excitation
Mocule and Comnector for stimulus, can use the
dc veltage input capability of the AC Voltage
Input Connector as the respective measurement
input.

The User Guide presents overall operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. The User
Guide treats operation with various levels of
complexity, depending on user familiarity with the
instrument. Scme acquaintance with the User Guide is
recommended. For any operation-related question, the
User Guide is the ultimate authority.

SPECIFICATIONS

Table 160-1 presents specifications for the AC Voltage
Input Connector.
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Table 160-1. AC Voltage Input Connector Specifications

Channels ...evceee
Terminals «ovvvenn
AC Voltage

RANGE .vesones

Ceceeirrireanaan 10V ac, 10V dc
Ceeerrisiauanes . 40 (2 per channel)

cecesesecuvacnae OV Lo 250V s

Resolution .icecssnrroancooccsa 0.1V ac

Maximum INput sccvescscaesnsne 250V rms between two
terminals

Frequency Range ....ievsecvs... 45 Hz to 450 Hz

ACCULACY ceacenccssonccanns ... See Section 6ég.

Conversion Method ..... eveeevs 1/2 wave, average
responding, calibrated to
indicate the ms value of
a sine wave.

bBC Voltage
Ranges and ACCUIACY ceescecoos Determined by the

Maximum Input

Option 162.
See Table 162-1.

.............. .. 250V dc or ac rmms between

any two terminals

Maximum Common Mode voltage ...... 250V dc or ac ms

between terminals or

between a terminal and

ground.
Compatibilify coviiiecrncecrnaans ... Attaches to the
Thermocouple/DC Volts
Scanner {(cptiorn 162).
Temperature
Cperating voreeereces eresan e.. =20 to 70°C
SEOLAGE vevvnevronensnoraennas ~55 to 759C
Relative Humidity (without condensation)
Below 259C .iuviunvncnnnncnnns <= 95%
25 £0 409C tiiiiiiiiiiiiiiian. <= 75%
40 £0 50°C viiiiiiiiciininenns <= 45%
50 to 70°C ....... Ceeevenieas <= 40%
Altitude
Non-Operating ..... creteanaas . 40,000 feet
Operatifng ccevceceacesccecresn 10,000 feet
Shock and Vibration ....c.eee.. ... Meets MIL-T-28800C,

Class 5 Standards
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INSTALLATION

External reasurement sources are connected to the 2280
Series Data Logger via wiring to the input connector
block. Installation of the AC Voltage Input Connector
invelves assembling and connecting wiring to the
terminals and attaching the connector to the
appropriate scanner. The following steps detail this
procedure:

1.

With line power disconnected and the POWER switch
set at OFF, locate the connector housing in the
rear panel of the 2280.

Loosen the two retaining screws that hold the
housing to the chassis.

Firmly grasp the housing at each end and pull
until the enclosed conrector block is disconnected
from the scanner.

Cpen the housing by pressing each locking tab.

WARNING

BE GURE THAT THE WIRES BEING CONNECTED ARE
NOT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE COULD
OTHERWISE BE ENCCUNTERED.

The AC Voltage Input Connector is now ready to be
wired to external measurement systems. For each
connection, loosen the channel terminal screw,
attach the external wire to the screw, then
tighten the screw until the wire is £irmly in
place. Notice that the two terminals for each
channel are marked HI and LO. Starting at
Channel §, attach the external wiring for the
desired application.
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160/AC Voltage Input Connector

NOTE

For proper reading polarity on the dc
channels, ensure that the current flows into
the HI terminal and out of the LO terminal.

6. Close the housing over the input connector,
ensuring that the external wires exit the rear of
the enclosure without being pinched.

WARNING

BEFORE INSTALLING THE WIRED INPUT CONNECTOR
AT THE 2280 REAR PANEL, ENSURE THAT ALL LINE
POWER TO THE MAINFRAME OR EXTENDER CHASSIS
IS DISCONNECTED. LETHAL VOLTAGES MAY BE
PRESENT WITHIN THE 2280 AND ON SOME OPTION
CARDS. DO NOT REMNE ANY INSTRIMENT QOVERS
UNLESS YOU ARE QUALIFIED TO DO SO.

7. Position the enclosed (and wired) input connector
in the guides of the 2280 rear panel slot
containing the appropriate scanner.

8. Push the connector onto the card edge connector at

the rear of the scanner. Press the comnector
firmly into place.

9. Attach the comnector housing to the chassis with
the two retaining screws.
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- INSTALLATION TEST

160/AC Voltage Input Connector

AC Voltage Input Connector installation can be verified
by successfully reading an ac voltage input channel. Be
sure that system components cother than the AC Voltage
Input Connector are operational. The following
equipment is required:

o000

2280 Series Data Logger

Bigh Performance A/D Converter {(option 161)
Thermocouple/DC Volts Scanner (option 162)
AC Voltage Input Connector (option 160)

NOTE

This test verifies basic operability. For
accuracy tests, refer to the 2280 Series
Service Manual subsection for this option

assembly.

For example, the following steps would be used in
completing the Channel Program for a block of ten ac
voltage input channels.

Press:

A ENTER
0..9  ENTER
ENTER

D

ENTER

6

ENTER

EXIT ...

Display:

MAIN MENU CHOICE <M FOR MENU>? A
CHANNEL NUMBER {(CR BLOK) =
<P,C,D,L>? P

A: CBANNEL FUNCTION <A-2>7?

A<D> VOLTS/CURRENT

A<D> VOLTS/CURRENT RANGE <1-7>?
AD<6> 250.0 VAC

AD: CHANNEL MENU CHOICE <1-5>7
(return to MAIN MENU CHCICE)
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160/AC Voltage Input Connector

NOTE

If the 228027 is being used for ac voltage
measurement, the feollowing, slightly
different key sequence is required:

A

ENTER

0..9

ENTER  ENTER

D ENTER

3  ENTER

3 ENTER
X+0.32 ENTER
EXIT ...

<A> CHANNEL PROGRAM

CHANNEL
GHANKEL | euncTioN GHANNEL MENU CHOICE < -5 >7
FALOCK | ¢ panGE -
< AT >
PED, OR | e | <> <> <3 > 4> 5
ALARM HANN
o &gn CUN;TSE‘ CHANNEL EXPRESSION or PROCECURE CHANNEL LABEL ‘"%%f‘}:?
o D-1ARE 04 e 4 Crarecian 15 craractary
hadd E XA E 11T T 4 EXAMPLE DEG £ | Rathe 10 oo Wit rotes CRAA me CX EXAMPLE CN m GX ' 3§+ 120 § ERAMILE EXHALIST (g | (9 Mo Doty

Lo T Pay)

SER DEFINED LOGGIRG
CHANNEL FUNCTION MEN e FORMWAT
b AYD CONTANTS D
Sl PEAUO0 ChaNMEL - A B <d> USER DEFINGD RTD e Moo ol 1114 chan N
<8 YOUTEAURREISY <55 § flems) SCeMMER LO ARNGE i tatug Al <13 At
L1z eomvac <mx B Neg) e 2 1 SCasmien e U TRTIRIIY L s & & &
-1 V M N ldy Gtamses o pres
37 572 00 WvGC ©C . W.SAE V5 w-20AE <> USER DEANED ATD ,;’;“m;;;“"‘ 1544 enart nenon
Tes S 0 o ~H S IDIN) SCAmt0ER 11 RANGE = i kel
B 20 AT <Y T 10 e e 87D somcar B acommanT e <5 o
< T Gud OO BVAG 8} AORTG o MO ot 4 100 ) g AMCE
Ax AN CALARATADN <1 M OC vOUTS SCANMER G AL B (doinul n 1 BOE- 3} ‘“zc't"ﬂ:nir:tsac v T4 Py
1% Gt HOR AT RN <3 ;f:‘?:uiiubcvmf; Ded DELTA rowimen = ¢ dda) & » 4 X0 Ot OC VO T
w3 Seetim . - R 4 (Solwat n XARE. 18 SCArarcER <4> newow
T3 MemuoToums ~2 UFER OEFueD 00 vOuTE <& CopmTeaTaTALLstA <3 700 Gris aTo
e L iny RYD SCAMNER 2 Cotne ¥
EiF e R FEue <15 FREGRANCY Dol < e
T 1 aeta o ar <& ETATUR QUTRIF <32 B4 OO0 KOVHE AT
<& € et ey T AR T Ao 11104 e et 27> rnoes
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160/AC Voltage Input Connector

MONITOR any of these channels (press MONITOR) . A
successful response verifies correct installation. If
an ac voltage input is connected to the channel being
menitored, verify that the displayed measurement is

reaschable.
Press: Display:
MAIN MENU CHOICE <M FCR MENU>? A
MONITOR MONITOR CHANNEL =
Co MONITOR CHANNEL = CO
ENTER cCao (reading)
PROGRAMMING

Use of the AC Voltage Input Connector reguires the
following programming selections:

a) Channel Expression

Wher: the AC Voltage Input Connector is used in a
22804, the channel expression:

X=CX+0.32

must be programmed for any ac voltage input
channel to add in the diode voltage drop incurred
in the ac-to~dc conversion. This expression is not
required in 228CB or 22858 applicaticns.

o] Logging Format
For 2280A applications only, logging format 6 must
be selected for AC Voltage Input channels. This
format is as follows:

nn.n
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160/AC Voltage Input Connector

OPERATION

Once installed in the data logger, the AC Voltage Input
Connector requires no further operator attention.

Use of the AC Voltage Input Connector (in conjuncticn
with other option assemblies) is described under
Voltage Measurement, Section 5b. Sections 5a, 5d, and
5g explain use of this connector's dc voltage input
capabilities in temperature (RID), resistance, and
strain measurements, respectively. In addition, the
data logger offers a wide range of programming and
operating features that are fully documented in the
User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o Theory of Operation
o} Parts List
o) Schematic Diagram
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2280A-161
High Performance A/D Converter

INTRODUCTTION

The High Performance A/D Converter {option -161)
provides high accuracy analog to digital conversicn of
scanner input voltages. For analog measurements, at
least one A/D Ceonverter must be installed in either the
2280 Series Data Logger or the 2281A Extender Chassis.
The voltage ranges and other parameters relative to the
A/D Converter are programmable via the front panel. The
configurations listed below are permissible:

o A maximum of 15 High Performance A/D Converters
can be supported by the 2280 System.

o) Each High Performance A/D Converter can support a
maximum of five 20-channel Thermocouple/DC Volts
Scanners {opticn 162) or 20-channel RTD/Resistance
Scanners {option 163).

o] The normal capacity for the 2280 Series Mainframe
is one A/D Converter and five Scanners {(i.e., 100
channels). Alternately, up to three A/D Converters
could be installed in the 2280 Series Mainframe if
each is associated with only one scanner.

o] These same configurations are possible with the
22812 Extender Chassis.

P/N 647644, Rev 1
February, 1985
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161/High Performance A/D Converter

The High Performance A/D Converter is illustrated in
Figure 161-1.

Figure 161-1. High Performance A/D Converter
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161/High Performance A/D Converter

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the High Performance A/D
Converter. Since other system hardware is used in
logging functions, system cperating instructions are
not repeated here.

The High Performance A/D Converter is used wherever an
analog measurement function is involved. Therefore,
Sections 5a, 5b, 5c¢, and 5g describe functions using
the A/D Converter.

The User Guide presents coverall operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. The User
Guide treats operation with various levels of
complexity, depending on user familiarity with the
instrument. Some acquaintance with the User Guide is
recommended. For any operation-related question, the
User Guide is the ultimate authority.

SPECIFICATIONS

Specifications for the High Performance A/D Converter
are presented in Table 161-1.
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161/Bigh Performance A/D Converter

Table 161-1. High Performance A/D Converter Specifications

s s aese

Dynamic Range (internall

Conmon Mode Rejection coeescss-e
(with 100 ohm imbalance)

_ Normal Mode Rejection coecsecsnse

ISO1lation ceccessoscsvnsrssscnce

Measurement Method .vsesceasccss

Zero Stabillifty scevessscacceaana
Ranges, Resolution, Accuracy ...

+131,071 counts at 50 Hz

+109,226 counts at 60 Hz

170 @B at 50 Hz #0.1%

170 dB at 60 Hz +0.l1%

160 dB at dc

60 dB at 50 Hz #0.1%

or 60 Hz #0.1%

250V dc or ac mms between

2280A~161 and any other

module.

Dual slope, integrating

over 1 line cycle

Automatic zero

Determined by Scanner (see

Tables 162-1 and 163-1) and

application.

See Accuracy sections:
Tenperature Measurement

Using Thermocouples
Temperature Measurement
Using RIDs

DC Voltage Measurement
BC Voltage Measurement
DC Current Measurement
Resistance Measurement
Strain Measurement

Temperature

ODELALING «esvrevsncnccecass =20 to 709C

SEOLAGE scecesvcovcs eseae .. =55 to 75°C
Relative Humidity (without condensation)

Below 25%C evvevnvennoes ce. <= 95%

25 £0 409C ciriicanens ceeees <= 75%

40 £0 509C .eieccnncconacs .. <= 45%

50 to 70°C oo ceeeranocas <= 40%
Altitude

Non~-Operating cocevcescecss. 40,000 feet

Operating cocecevececsenasas 10,000 feet
Shock and Vibration ...... cosase Meets MIL~T-288C0C,

Class 5 Standards
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161/8igh Performance A/D Converter

“INSTALLATION
Address Selection

An address must be established for each A/D

Converter installed in the system. This address
identifies the range of channel numbers associated with
— the A/D Converter. The A/D Converter address
corresponds to the "hundreds" digit of the associated
channel numbers. This correspondence is defined in
Table 161-2. If an A/D Converter is associated with
less than 100 channels, the lowest channel addresses
available (within the respective block of 100) must be
used. Higher, unused addresses are thereby made
available for other serial link devices.

Table 161-2. A/D Address Switch Settings and Channel Ranges
ADDRESS SWITCH SETTING CHANNEL RANGE

0-99
100~-199
200~299
300-399
400-499
500-599
600-699
760~-798%
800-899
800-999
1006~1099
1100-1199
1200-1299
1300~1329
1400-1499
NOT USED

gmmqmmhw:\)kﬁo

et bt i
Lo

et it
(S

The address switch is located in the rear left corner
of the board. The switch setting can be viewed through
the window labeled ADDRESS.
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161/High Performance A/D Converter

For each A/D Converter in your system, locate the A/D
Converter address switch (left corner of the A/D
Converter board). Using a screwdriver, move the switch
to the desired address switch setting.

The High Performance A/D Converter requires no further
operator adijustments.

Physical

The High Performance A/D Converter is installed in the
slot directly above its associated scanner(s). Each
High Performance A/D Converter should be installed as
follows:

WARNING

ENSURE THAT ALL POWER TO THE MATNFRAME OR
EXTENDER CHASSIS IS DISCONNECTED BEFORE
STARTING THES PROCEDURE. LETHAL VOLTAGES MAY
BE PRESENT WITHIN THE 2280 SERIES DATA LOGGER
AND ON SCME OPTION CARDS. DO NOT REMOVE ANY
INSTRIMENT OOVERS UNLESS YOU ARE QUALIFIED TO
DG S0.

1. Turn the 2280 Series Data Logger Power Keyswitch
to the POWER OFF position.

2. Locate the horizontal slot on the rear of the
2280 or 2281 where the A/D is to be installed.
The A/D Converter should reside directly above
its associated scanner(s).

CAUTION

Bandle the board by its edges to avoid
contamination with oil fram the hapds and to
minimize the risk of damage by static
discharge.
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161/High Performance A/D Converter

3. Align the A/D Converter in the desired slot so
that the board-edge connector, is toward the
motherboard in the rear of the slot. Push the
board straight in until it is mated with the
motherboard connectors.

4. Secure the A/D to the chassis with the two
retaining screws.

INSTALLATTION TEST

Since measurement inputs are supplied to the A/D
Converter through scanners and input connectors, at
least one scanner and one input connector are required
to form a minimal measurement system. The Installation
Test can therefore be used to check the installation
for any of the following option combinations:

o] Opticn 161, High Performance A/D Converter, and
one of the following scanner-connector
combinations:

o Option 162, Thermocouple/DC Volts Scanner, and
- QOption 160, AC Voltage Input Connector, or
- Option 171, Current Input Connector, or
- QOption 175, Isothermal Input Connector, or
- Cption 176, Voltage Input Connector.

o) Option 163, RTD/Resistance Scanner and
=~ Option 177, RID/Resistance Input Connector

WARNING

THE INSTALIATION VERIFICATION TEST IS FOR USE
BY QUALIFIED SERVICE PERSONNEL ONMLY. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280
SERIES DATA LOGGER AND ON SCME OPTION CARDS.
DO NOT REMOVE: ANY INSTRIMERT OOVERS UNLESS
YOO ARE QUALIFIED TO DO SO.
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161/High Performance A/D Converter

Use the following procedure to test the installation of
the High Performance A/D Converter:

Prepare the A/D Converter for installation by
setting the A/D Converter address switch to 0.

Install the A/D Converter in the 2280.

Install either the Thermocouplie/DC Velts Scanner
(162) or the RID/Resistance Scanner directly below
the A/D Converter.

Apply power to the 2280.

Program the 2280 for a configuration list as
follows:

Press: Display:

L

MAIN MENU CHOICE <M FOR MENU>? A
<L> LIST PROGRAM AND CONFIGURATION

ENTER L: LIST MENU CHOICE <A~Z>7? E

C

I<C> LIST HARIWARE CONFIGURATION

ENTER LISTING <PRESS EXIT TO ABCORT>

(list is printed)

EXIT MAIN MENU CHOICE <M FOR MENU>? A

6.

Check the printed configuration list for correct
hardware installation. In this case, a correct High
Performance A/D Converter and Scanner installation
yields a listing that identifies each associated
channel block by beginning channel number and type.
The following examples are possible:
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- OPERATION

161/High Performance A/D Converter

Example 1: A/D Converter and Thermocouple/DC
Volts Scanner (no connector) installed. If a
connector is not installed, the default type
becomes VOLTS/CURRENT.

BEGINNING CHANNEL NUMBER = 0
TYPE = VOLTS/CURRENT
BEGINNING CHANNEL NUMBER = 10
TYPE = VOLTS/CURRENT

Example 2: A/D Converter and RID/Resistance
Scanner {no connector) installed.

BEGINNING CHANNEL NUMBER = O

TYPE = RID
BEGINNING CHANNEL NUMBER = 10
TYPE = RID

Example 3: If the A/D Converter or the
Scanner is not installed, no channel number
and type listing appears.

Once installed in the data logger with the appropriate
adjustments, the High Performance A/D Converter is
ready for use. Complete the external wiring connections
necessary to provide the A/D Converter with analog
inputs. This is done using one or more of the scanners
(Thermocouple/DC Volts; RID/Resistance) equipped with a
compatible input connector (Current, Isothermal,
Voltage, AC Voltage; RID/Resistance).

SERVICE INFORMATION

The following additicnal information can be found in
the 2280 Series Service Manual:

O Cc 0o

Theory of Operation
Calibration/Adjustment Procedure
Parts List

Schematic Diagram
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2280A-162
Thermocouple/DC Volts Scanner

INTRODUCTION

The Thermocouple/DC Volts Scanner (Option ~162) is a
plug-in, one microvolt, 20-channel thermoccuple and
multi-voltage range relay scanner contained on a single
pch. All channels are equipped with three poles,
including a Shield input. The scanner operates as a
self-calibrating analog data multiplexer, linking the
A/D Converter to external measurement points. It
accepts a variety of analog inputs, depending on the
type of connector in use (Current Connector, Isothermal
Connector, Voltage Connector, or AC Voltage).

The Thermccouple/DC Volts Scanner must be used with a
High Performance A/D Converter. A maximum of five
scanners can be used with a single A/D Converter. The
Thermocouple/DC Volts Scanner is illustrated in Figure
162-1.

P/N 647651, Rev 1
February, 1985
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162/Thermocouple/DC Volts Scanner

Figure 162-1. Themocouple/DC Volts Scanner
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162/Thermocouple/DC Volts Scanner

. WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the Thermocouple/DC Volts
Scanner. Since other system hardware is used in most
data logging functions, system operating instructions
are not repeated here.

Where the Thermocouple/DC Volts Scanner is used in a
specific data lcgging function, other sections of the
System Guide provide more appropriate information.
Examples include:

o] Section 5a: Temperature Measurement
This section discusses use of the Thermocouple/DC
Volts Scanner (with Thermocouple Input Connector)
in making thermocouple temperature measurements.

0 Section 5b: Voltage Measurement
Discusses measurements made with the Veltage Input
Connecter, AC Voltage Input Connector, or
Thermocouple/DC Volts Input Connector attached to
the Thermocouple/DC Volts Scanner.

el Section 5¢: Current Measurement
Use of the Current Input Connector with the
scanner is discussed in this section.

o Section 5d: Resistance Measurement
When the Transducer Excitation Medule/Connector
are used for stimulus of & resistance transducer,
the Thermocouple/DC Volts Scanner is employed to
measure the resulting dc voltage.

0 Section 5g: Strain Measurement
A strain gage constitutes a variable resistance
transducer. With stimulus from the Transducer
Excitation Module/Connector, resulting dc voltage
measurement is accomplished with the
Thermocouple/DC Volts scanner.
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162/Thermocouple/DC Volts Scanner

The User Guide presents overall operating instructions;
for the bata Logger. Information is presented in a
general, and not option-specific, format. The User
Guide treats coperation with variocus levels of
complexity, depending on user familiarity with the
instrument. Scme acquaintance with the User Guide is
recommended. For any operation-related question, the
User Guide is the ultimate authority.

SPECIFICATIONS

Specifications for the Thermocouple/DC Volts Scanner
are listed in Table 162-1.

Thermocouple accuracy specifications are detailed in
the Appendices. These specifications apply when using
the Thermocouple/DC Volts Scanner with the High
Performance A/D Converter (Option 161) and the
Isothermal Input Connector (Option 175}1.

Table 162-1. Thermocouple/bC‘Vblts Scanner Specifications

Channels ccovsvvsencssnsscenvess 20
Poles per Channel ...eceveceeee. 3 (HI, LO, SHIELD)
Input Impedance
64 mV and 512 mV Ranges .... >200 megohm in parallel with
5600 pF
8V and 64V Ranges c.ee... ... 10 megohm
Voltage Offset (max) ..c.csse... 1 microvolt
Ranges and Displayed Resolution
64 MV RANGE vovevvcosacsosen 1 UV
512 mV RANGE ccevececraacea. 10 UV
BY RANGE waveresecceassesans 100 UV
64V RANGE cvvceavecoorssacso 1 MV
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162/Thermocouple/DC Volts Scanner

BOCUFACY vessacsascnns crasaansan Determined by application.
See Accuracy sections:
Temperature Measurement
Using Thermocouples
DC Voltage Measurement
AC Voltage Measurement
DC Current Measurement
Strain Measurement
Zero Stability «vcevsseeseess... Automatic Zero
Input Isclation seveeeveseene... 250V de or ac mms between
any two channels or any
channel and ground
Overload without Damage .c.evens 250V dc 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 .e.ess..... 170 dB at 50 Hz +0.1%
(with 100 ohm imbalance) 170 dB at 60 Hz +0.1%
_ 160 dB at dc
Normal Mode Redjection «c.ces.... 60 @B at 50 Hz +0.1%
or 60 Hz x0.1%

- Temperature
' Operating seeesecccacass ee.. =20 to 70°9C
Storage R R R R R YY) -55 tO 750(:

Relative Humidity {(without condensation)
Below 25%C teericecnroncecacs <= 95%

25 to 40°C viiiiiennn. wenaes <= 75%
40 £0 50°9C crtrarinrcnnenccn <= 45%
50 £0 700C verivrncenceeenes <= 40%
Altitude
Non—=Operating eccevecens woses 40,000 feet
CUperating sesceccecesssasasns 10,000 feet
" Shock and Vibration ..cscvesssss Meets MIL~T-28800C,

Class 5 Standards
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162/Themocouple/BC Volts Scanner

INSTALIATTON

Physical

The Thermocouple/DC Volts Scanners (up to 5 per A/D
Converter) are installed in the slot(s) directly below
their associated A/D Converter. Install the
Thermocouple/DC Volts Scanner using the following
precedure:

WARNING

ENSURE THAT ALL LINE PCWER TO THE MAINFRAME
OR EXTENDER CHASSIS 1S DISCONNECTED BEFCRE
STARTING THIS PROCEDURE. LETHAL VOLTAGES MAY
BE PRESENT WITHIN THE 2280 SERIES DATA
LOGGER AND ON SOME OPTION CARDS. DO NOT
REMOVE ANY IRSTRIMENT COVERS UNLESS YOU ARE
QUALIFIED TO DO SO.

Turn the Power Keyswitch to the POWER CFF
position.

From the rear of the Data Logger, identify the
mounting slot(s) appropriate for the
Thermocouple/DC Volts Scanner(s). A maximum of
five scanners may be associated with one A/D
Converter. All scanners must be positioned
immediately below the associated A/D Converter.
Any other serial link device (Counter/Totalizer,
Digital I/0 Assembly, Analcg Output) must not
interrupt this hierarchy.

CAUTION

For handling, use only the scanner board
edges. Use of this technique avoids
contamination with oil fram the hands and
minimizes the risk of damage by static
discharge.
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162/Thermocoupie/DC Volts Scanner

Align the Thermocouple/DC Volts Scanner in the
desired slot. The board-edge connector must face
in (toward the motherboard}.

Secure the scanner board in the slot. Push the
board straight in until it makes contact with the
motherboard connectors. Then continue pressing
firmly until it is mated with these connectors.
Ensure that the two plastic retainer clips (on
either side of the board) snap into the slots on
the chassis side wall.

NOTE

To extract the scanner board, first push the
plastic retainer clips toward the center of
the instrument. Then pull the assembly £rom
the chassis.

Connections

Connections must be made between the Thermocouple/BC
Volts Scanner and ocutside measurement points. These
external connections are made through a connector card
attached to the scanner card. Available connectors are:

[shN ol = o)

Current Input Connector (option 171)
Isothermal Input Connector (option 175}
Voltage Input Connector (option 176)
AC Voltage Input Connector (option 160)

Refer to the appropriate option subsection for complete
external connection instructions.
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162/Thermocouple/DC Volts Scanner

INSTALLATION TEST

Use the following procedure to test the installation of
the Thermocouple/DC Volts Scanner:

l. Prepare the A/D Converter for installation by
setting the A/D Converter address switch to 0.

2. Install the A/D Converter in the 2280.

3. Install the Thermoccouple/DC Volts Scanner (option
162) directly below the A/D Converter.

4. Apply power to the 2280.

5. Program the 2280 for a confiquration list:

Press: Display:
MAIN MENU CHOICE <M FCR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A-Z>7 E
C I<C> LIST BARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT 70 ABORT>
(list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A
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162/Thermocouple/DC Volts Scanner

6. Check the printed configuration list for correct
hardware installation. Correct scanner installation
yields a listing that identifies each associated
channel block by beginning channel number and type.
The following examples are possible:

o Example l: Thermocouple/DC Volts Scanner
installed with no comnector. If a connector
is not installed, the default type becomes
VOLTS/CURRENT .

BEGINNING CHANNEL NUMBER = O
TYPE = VOLTS/CURRENT
BEGINNING CHANNEL NUMBER = 10
TYPE = VOLTS/CURRENT

o] Example 2: If the Scanner is not installed,
no channel number and type listing appears.

PROGRAMMING

Programming for the Thermocouple/DC Volts Scanner
involves procedures common to the 2280 Series Data
Logger. The programming process is presented on the
Programming Form and fully explained in the User Guide.

Instructions specific to the Thermocouple/DC Volts
Scanner are found in the CHANNEL PROGRBM section of the
Programming Form. Here, the voltage or current input
range and the type of thermocouple can be selected.

SERVICE INFORMATTON
Refer to the 2280 Series Service Manual for:

Theory of Operation

Performance Verification Procedure
Parts List

Schematic Diagram

cC o000
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2280B-163
RTD/Resistance Scanner

INTRODUCTION

The RID/Resistance Scanner is a 20-channel resistance
measuring scanner. When used with the RID/Resistance
Connector (2280B-177), it can be used in the 2280
system tc make measurements of resistances and variable
resistance transducers. The RID/Resistance Scanner is
illustrated in Figure 163-1.

Resistance measurements are usually made to determine
the value of some other parameter that they are
directly related to, such as temperature. The 2280
software provides the ability to translate resistance
measuranents made on RTDS into appropriate temperature
readings.

P/N 753046
February, 198%
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163/RTD/Resistance Scanner

Figure 163-1. RID/Resistance Scanner
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163/R1D/Resistance Scanner

. WHERE TO FIND MORE INFORMATTION

This subsection of the System Guide presents
description, installation, and specifications
information specifically related to the RID/Resistance
Scanner.

Other sections in this manual provide more detailed

information when the RTD/Resistance Scanner is to be
used to implement a specific data logging function.

Two sections are:

o) Section 5a: Temperature Measurement
This section discusses the use of the
RID/Resistance Scanner and Connector for measuring
temperature with RIDs and thermistors.

o Section 5d: Resistance Measurement
This section presents information helpful for
making straight resistance measurements.

System operating instructions for the Data Logger are
presented in the User Guide. The User Guide presents
cperation at various levels of complexity, to better
match user familiarity with the instrument, and is the
ultimate authority on operation-related questions.

SPECIFICATIONS

Specifications for the RID/Resistance Scanner are
presented in Table 163-1.

Specifications for the RID/Resistance Input Connector
can be found in the 177 option subsection {Section 4),
while specifications that pertain to the use of both of
these option assemblies together can be found in
Appendix G of this manual.
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163/RiD/Resistance Scanner

Table 163-1. Specifications

Channels ...veevcecesrcavsassnens 20

Poles per Channel ...... tcesenes 4 (HI EXCITATION, HI, 10O,
1O EXCITATION)

Common Return Poles ...ccescees . 2 (Lo CM for channels
0-9, 10 COM for channels
10~19)

Measurement Modes (3) cescsvoees 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 pathi.
Measurement Mode Selection ..... 2 jumpers select scanner
measurement mode
Current SOUICES .vvvsenvanscsass 2 (1 mMA, 32 uA)
Resistance Ranges, Resolution, and Excitation
RANGE tervsconsssnscnsnnness 296 OhM
Internal Resolution .... 2.4 megohm
Excitation .iieciveeeass 1 md
Range ceevsvsvsaseveesseasss 2048 ohm
Internal Resolution .... 19 megohm
ExCitation .icccscsceass 1 ma
Range .vieenvae crraveonansos 64 kilohm
Internal Resolution .... 0.6 ohm
Excitation cveeevvessses 32 UA
ACCULACY .svserearaasseassenn..s Determined by application.
See Accuracy sections:
Temperature Measurement
Using RIDs
Resistance Measurement
Zero Stability ssseccccnce «+os.. Automatic zero
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Input Channel Isolation
4-Wire (4W)

L A I A

3-Wire Accurate (3WA)

------

3-Wire Isolated (3WCM)

> 60w

Cverlcad without Damage ...

-----

Commeon Mode Isolation

oooooooooo

Temperature
%rating e REEL GG E DTSR DDA
StOrage scsvnscscesancconcas

163/RID/Resistance Scanner

250V dc
any two
250V dc
decades

or ac mms between
channels

or ac rms between
of channels

250V dc or ac ms between
any two channels

30V dc or 24V ac ms
between any two termminals
of a channel

250V dc or ac mms between
scanners,

250V dc or ac mms between
decades of channels,

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

30V dc or 24V ac rms
between any terminals in
the same decade except
between LO CM's for the
3=Wire Bccurate (3WA}
measurement mode

-20 to 76°C
«55 to 75°C

Relative Humidity (without condensation)

Below 259C Weeveevrvonoconcs
25 to 46°C
40 to 50°C
50 to 70°C
Altitude
Non-Operating ...c.oeccanoaas

Operating «eceeecss cscsaseas
Shock and Vibration ....

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

ooooooooooooooooo

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

163-5
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= 75%
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40,000 feet
16,000 feet
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163/RT/Resistance Scanner

INSTALLATION
Mode Selection

One measurement mode, 4-Wire (4W), 3-Wire Accurate
(3WA) , or 3-Wire Isolated (3WCM), must be selected
prior to physically installing the scanner. This choice
is made through the two jumpers shown in Figure 163-1.
The measurement modes are described in Sections 5a and
5d.

Physical

The RID/Resistance Scanner(s), from one to five per A/D
Converter, are installed in the slot(s) directly below
the A/D Converter with which they are to work. This
arrangement must be maintained in the 2280 mainframe
and the 228l1A Extender Chassis. Install each
RID/Resistance Scanner using the following procedure:

WARNING

ENSURE TBAT ALL LINE POWER TO THE MAINFRAME
OR EXTENDER CHASSIS IS DISCONNECTED BEFCRE
STARTING THIS PROCEDURE. LETHAL VOLTAGES MAY
BE PRESENT WITHIN THE 2280 SERIES DATA
LOGGER, THE 2281A EXTENDER CHASSIS, AND ON
SOME CPTION CARDS. DO NOT REMOVE ANY
INSTROMENT CQOVERS UNLESS YOU ARE QUALTFIED
TO DO 80.

l. Turn the Power Keyswitch to the POWER OFF
position.
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3.

163/RIT/Resistance Scanner

From the rear of the Data Logger or Extender
Chassis, identify the mounting slot(s) appropriate
for the RID/Resistance Scanner(s). A maximum of
five RID/Resistance or Thermocouple/DC Volts
scanners in any combination may be associated with
one A/D Converter. All scanners that are to work
with an A/D Converter must be installed
immediately below the A/D Converter. This order
must not be interrupted by any other serial link
device (such as the Counter/Totalizer, Digital I1/0,
or Analog Output.)

CAUTION

Only handle the scanner board by the edges,

not including the gold fingers. This avoids

contaminating the sensitive circuitry with

o0il fram the hands while minimizing the risk
of damage by static discharge.

Align the RID/Resistance Scanner (component side
up) in the desired slot, keeping the two plastic
retainer handles located on both side edges
pointed away from the motherboard.

Secure the scanner beoard in the slot, by pushing
the board straight in until it makes contact with
the motherboard connectors, and continuing to
press fimmly until the board mates fully with the
connector. Ensure that the retainer handles snap
into the slots on the chassis side wall.

NOTE

To extract the scanner board, first push or pull the
plastic retainer handles away from the chassis sides.
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163/Rt/Resistance Scanner

External Connections

Connections between the RID/Resistance Scanner and
outside measurement points are made through the
RTD/Resistance Input Connector, which is attached to
the rear of the scanner. Wiring from the external
resistance to the connector terminals must be made
while the connector is physically separated from the
scanner. Refer to the RID/Resistance Input Connector
(option 177) subsection for complete external
cornection instructions.

INSTALLATION TEST

Use the following procedure to test for proper
installation of the RTD/Resistance Scanner:

1.

Ensure that power is not applied to the 2280,

Prepare the A/D Converter for installation by
setting the A/D Converter address switch to 0.

Install the A/D Converter in the 2280.

Install the RTD/Resistance Scanner directly below
the A/D Converter.

Install the RID/Resistance Input Connector on the
rear of the scanner.

Apply power to the 2280.
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163/RTD/Resistance Scanner

7. Program the 2280 to list the hardware configuration

as follows:
Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <1L> LIST PROGRAM AND COONFIGURATION
ENTER L: LIST MENU CHOICE <A-Z>? E
C L<C> LIST HARIDWARE CONFIGURATICN
ENTER LISTING <PRESS EXIT TO ABORT>
(list is printed)
EXIT MAIN MENO CHOICE <M FOR MENUG>? A

8. Check the printed configuration list for correct
hardware installation. A RID/Resistance Scanner
installation should yield a listing that correctly
identifies each decade of channels by beginning
channel number and type. Look for the following:

BEGINNING CHANNEL NUMBER = 0

TYPE = RID
BEGINNING CHANNEL NUMBER = 10
TYPE = RID
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163/R¥1D/ Resistance Scanner

PROGRAMMTNG

Programming the 2280 Series Data Logger to utilize the
RID/Resistance Scanner involves procedures common to
other assemblies. This programming process fully
explained in the User Guide, and is summarized on the
Programming Form.

Instructions specific to the RID/Resistance Scanner are
listed in the CHANNEL PROGRAM section of the Programming
Form. Several choices are available:

o The RID type associated with a channel can be
programmed. If any of several common RIDs are
selected, no further programming is necessary since
the 2280 provides a stored set of applicable RID
constants.

0 If a user-defined RID is associated with a given
channel, unigue RO, Alpha, Delta, and C4 RID
constants can be programmed.

o] Resistance measurement ranges can be selected.
The following ranges are provided by the

RID/Resistance Scanner:

256 .00 CHMS
2048.0 CHMS
64.000 KCHMS

OPERATTON

Once installed in the data logger, the RID/Resistance
Scanner reguires no further operator attention.

Use of the RID/Resistance Scanner, in conjunction with
the RID/Resistance Input Connector, is described in
more detail in sections 5a and 5d of this manual.
Programming and operating capabilities that are fully
documented in the User Guide.
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163/RM/Resistance Scanner

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Operation

Performance Verification Procedure
Parts List

Schematic Diagram

000
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2280A-164
Transducer Excitation Module

INTRODUCTION

The Transducer Excitation Module and the Transducer
Excitation Connector {(option 174) provide voltage or
current excitation for variable resistance transducers.
Multiple data logging functions (RID temperature
measurement, strain gage measurement, strain-based
transducers measurement, and low resistance transducer
measurement) can thereby be supported.

Measuring the voltage of the stimulated transducer is
accomplished with other 2280 option assemblies. The
Thermocouple/DC Volts Scanner {(opticn 162) and either
the Voltage Input Connector (option 176} or the
Isothermal Input Connector (cption 175) provide this
measurement capability.

The Transducer Excitation Module is shown in Figqure 164-1.

B/N 718510
February, 1985
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164/ Transducer Excitation Module

Figure 164-1. Transducer Excitation Module
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164/ Transducer Excitation Module

" WHERE, TO FIND MORE TRFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the Transducer Excitation
Module. Since other system hardware is used in most
data logging functions, system operating instructions
are not repeated here.

Where the Transducer Excitation Module is used in a
specific data logging function, other sections of the
System Guide provide more appropriate information.
Examples include:

o Section 5a: Temperature Measurement
This section discusses use of the Transducer
Excitation Module and Connector in providing
excitation for RID temperature measurements.

o Section 5d: Resistanhce Measurement
This section presents the overall view if a
measurement expressed in ohms is desired.

o Section 5¢: Strain Measurement
This section discusses concepts and examples of
strain measurement using the Transducer Excitation
Module/Connector.

The User Guide presents overall operating instructions
for the Data Logger. Information is presented in a
general, and not option~specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acguaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.
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164/ Transducer Excitation Module

SPECIFICATIONS

Specifications for the Transducer Excitation Module are
presented in Table 164-1.

Table 164-1. Transducer Excitation Module Specifications

OQUEPUES coevcncenncranananasoas .« 5 constant current sources
1 constant voltage source

Channels of Excitation .......... 20, selectable in groups
of 4 for either voltage or
current ocutputs

Common Mode Voltage ceevvsisecoacs 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
RIDs with voltage
excitation and
user-supplied bridge
completion resistors.

Current Excitation

Excitation Current ..oceeeess 1.0 ma
Accuracy
Initial Setting cv.oveearuas 0.005%

Temperature 15 to 35°C .... 0.015%
Time since calibration .. 90 days
Temperature 15 to 359C .... 0.030%
Time since calibration .. 1 vear
Temperature -20 to 70°C ... 0.050%
Time since calibration .. 1 year
Temperature Coefficient
(<15 or >35°%C) <ceveens.. 10 ppm per OC
Maximum Compliance Voltage .. 0.6V
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164/ Transducer Excitation Module

Voltage Excitation

Excitation Voitage ...... seua

2 Volt Accuracy
Initial Setting ...coevvueo
Temperature 15 to 35°C ....
Time since calibration ..
Temperature 15 to 359C ....
Time since calibration ..
Temperature =20 to 70°C ...
Time since calibration ..

4 Volt Accuracy
Initial Setting ..... beuuas
Temperature 15 to 35°C ....
Time since calibration ..
Temperature 15 to 359C ....
Time since calibration ..
Temperature -20 to 7¢%C ...
Time since calibration ..

Temperature Coefficient

(<15 or 5359 cisincnans
Maximum Current cevecessrcoven
ACCULECY vesevesscscscssas esseane

Temperature

Cperating ..oee.. cecessecasvas
STOrage vovessevocvoanss sven

switch selectable to 2.0V
dc or 4.0V dc

0.0025%
0.03%
50 days
0.04%

1 year
0.05%

1 year

0.0035%
0.015%
90 days
0.030%
1l year
0.05%

1 vear

7 ppm per e

250 mA

Determined by application.
See the Accuracy
Specifications section.

-20 to 70°C
-55 to 75°C

Relative Humidity {(without condensation)

Below 259C vevveenenns ceeeees

25 £0 40°C tiiiiiiiiieiaas

40 £6 50%C viiviniinannn o e

50 to 70°C ...... .
Altitude

Non-Operating ...... creaeveas

Operating
Shock and Vibration ........ wisea

L N N A I A N I R
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le4/Pransducer Excitation Module

Specifications for the Transducer Excitation Connector
can be found in the related subsection (174} . Other
specifications pertain to use of the module and
connector assemblies together. Such system~related
specifications are presented in Appendix G of this
manual.

INSTALLATION
Physical

The Transducer Excitation Module is installed directly
below the associated Thermocouple/DC Volts Scanner in
either the 2280 mainframe or the 2281A Extender
Chassis. Use the following installation procedure:

WARNING

ENSURE THAT ALL LINE FOWER TO THE MAINFRAME
OR EXTENDER CHASSIS 1S DISCONNECTED BEFORE
STARTING THIS PROCEDURE. LETHAL VOLTAGES MAY
BE PRESENT WITHIN THE 2280 SERIES DATA
LOGGER, THE 2281A EXTENDER (HASSIS, AND ON
SOME OPTION CARDS. DO NOT REMOWE ANY

INSTROMENT COVERS UNLESS YOU ARE QUALIFIED
TC DO S0.

1. Turn the Power Keyswitch to the POWER OFF
position.

2. From the rear of the Data Logger or Extender
Chassis, identify the mounting slot(s) appropriate
for the Transducer Excitation Module(s). Each
module must occupy a slot immediately below the
associated scanner. Any other serial link device
(Counter/Totalizer, Digital I/0 Assembly, Analog
Output) must not interrupt this hierarchy.
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164/ Transducer Excitation Module

CAUTION

For handling, use only the board edges. Use
of this technique avoids contamination with
oil from the hands and minimizes the risk of
damage by static discharge.

3. Align the Transducer Excitation Module in the desired
slot. The board-edge connector must face in
(toward the motherboard).

4. Secure the board in the slot. Push the board
straight in until it makes contact with the
motherboard connectors. Then continue pressing
fimly until it is mated with these connectors.
Ensure that the two plastic retainer c¢lips (on
either side of the board) snap into the slots on
the chassis side wall.

NOTE

To extract the scanner board, first push the
plastic retainer clips toward the center of
....... the chassis.

External Conmnections

Connections must be made between the Transducer
Excitation Module and the external resistance
transducer. These external connectiocns are made through
the Transducer Excitation Connector, which is attached
to the rear of the module. Wiring from the external
resistance to the connector terminals must be made
while the connector is physically separated from the
scanner.
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164/Transducer Excitation Module

The connector provides screw terminal connections for
20 channels. RID channels each require four terminal
connections. Strain gage channels require up to five
terminals each.

Channels can be connected in blocks of four, allowing a
mixture of RID and strain gage comnections to the same
Transducer Excitation Connector.

Refer to the Transducer Excitation Connector option
subsection (174) for compiete external connecticn
instructions.

INSTALLATION TEST

Use the following procedure to test for proper
installation of the Transducer Excitation Module:

1. Ensure that power is not applied to the 2280.

2. Prepare the A/D Converter for installation by
setting the A/D Converter address switch to 0.

3. Install the A/D Converter in the 2280.

4, Install a Thermocouple/DC Volts Scanner directly
below the A/D Converter.

5. Install the Transducer Excitation Connector directly
below the associated Thermccouple/DC Volts
Scanner.

6. Install the Transducer Excitaticn Connector
{option 174) on the rear of the module.

7. Apply power to the 2280.
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8. Program the 2280 to list the hardware
configuration as follows:
Press: Display:
MATN MENU (HOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATICN
ENTER L: LIST MENU CHOICE <A-Z>7 E
C L<C> LIST HARDWARE QONFIGURATION
ENTER LISTING <FRESS EXIT TO ABCRI>
(list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A
9. Check the printed configuration list for correct

hardware installation. A Transducer Excitation
Module/Connector installation should yield a
listing that correctly identifies each decade of
channels by beginning channel number and type. Look
for the following: .

o Example 1: Transducer Excitation Medule
installed.

BEGINNING CHANNEL NUMBER = 20
TYPE = TRANSDUCER EXCITATION
BEGINNING CHANNEL NUMBER = 30
TYPE = TRANSDUCER EXCITATION

o Example 2: If the Transducer Excitation

Module is not installed, no channel number
and type listing appears.
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164/ Transducer Excitation Module

PROGRAMMING

Voltage or current excitation is manually selected
through positioning of jumper assemblies on the
Transducer Excitation Connector. This is not a
programming function.

Measurement . is a programming function and is
accomplished by selecting an appropriate dc voltage
range.

Programming with the Transducer Excitation module
also depends on the type of measurement application.
Programming instructions are presented in the
appropriate area of Section 5. Briefly, these areas
are:

o] Section 5a: Temperature Measurement
3-Wire and 4-Wire connections are supported for
RID or thermistor measurement.

e} Section 5d: Resistance Measurement
Although 3-wire or 4-wire connections for
resistance measurement are the same as for RID

measurement, different programming entries are
required.

0 Section 5g: Strain Measurement
This section covers the programming steps required
for 174, 1/2, or full bridge configurations. A
total of six configurations are possible.

Other programming for the Transducer Excitation Module
involves procedures common to the 2280 Series Data
Logger. The programming process is presented on the
Programming Form and fully explained in the User Guide.
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CPERATION

Once installed in the data logger, the Transducer
Excitation Module requires no further operator
attention.

Use of the Transducer Excitation Module (in conjunction
with the Transducer Excitation Module) is described in
Section 5 of this manual (temperature, resistance, or
strain measurement). In addition, the data logger
offers a wide range of programming and operating
features that are fully documented in the User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Operation

Performance Verification Procedure
Calibration/Adjustment Procedure
Parts List

Schematic Diagram

o000
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2280B~167
Counter/Total izer Assembly

INIROBUCTION

The Counter/Totalizer is a six-channel measurement
option that supports two functions: event counting and
frequency. The Counter/Totalizer can be installed in
either the 2280B mainframe or the 2281A extender
chassis. The assembly is shown in Figure 167-1.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents the
description, specifications, ana installation
instructions for the Counter/Totalizer. Application
instructions for the Counter/Totalizer are found in the
following sections of the Guide:

© Section 5e: Freguency Measurement
© Section 5f: Totalizing Measurement

The User Guide presents complete operating instructions
for the data logger. Information is presented in a
general, not option-specific, format. Same acguaintance
with the User Guide is recommended for understanding
the information in this volume. For any operation-
related question, the User Guide is the fimal
authority.

P/N 753053
Septerber, 1985
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167/Counter/Totalizer Assembly

Figure 167-1. Counter/Total izer Assembiy

167-2




SPECIFICATIONS

167/Counter/Totalizer Assenbly

5pecifii:ations for the Counter/Totalizer are presented

in Table 167-1.

Jable 167-1. Counter/Totalizer Specifications

Chanels coeoes
FUNCELIONS secosovosnaocansnsnes

Timebase ,
Freguerncy -ecsssvenscosscocs
BOCUYECY svscsncunsccvessss

Input Signals
TYPeBeoscssssssnnnscaannse

Minimum Pulse Width ..e...
Minimum Signal Amplitude..

Maximum Signal Amplitude..
Adjustments cooesvesvesssccace

Fregquency Measuranent
Minimun Frejuency
Maximum Freguency cececass
ACCULACY soostcssnsas vesvas

e @ dacT

Total iz ing Measurement
Maximum COuntsS cocscenccss
Counting Rat
Operation cesecsscescasces

aueeDTREREDS

ISOlat.iOn @50 R e e 0N LIHNTE0ODERT

Power CONSUMEPEION coeecscosavs

6

Event counting and freguency
measurement selectable by
channel pairs

10 Mz
+0.01%

TiL, MDS, contacts, and
analog waveforms

1.25 microseconds

175 1V mms

0.5V p-p sine wave
0.35V p-p sjuare wave

+ 15V dc or ac peak

Signal threshold, deadband,
and contact debounce

2 Hz

400 kHz

Timebase accuracy + 1
display digit

8,388,607

dc to 400 kHz

Count is reset after each
scan

IV Gc or ac mms between
any terminal and ground.
No isolation between
channels.

4.0 watts maximum
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167/Coumnter/Totalizer Assembly

Tangerature

Operating cocecescensesose =20 to 70 degrees Celsius

SLOTAge seesvsssvscawscnves —05 to 75 degrees Celsius
Relative Humidity {without condensation)

Below 25 degrees Celsiu$ .occcue (= 95%

25 to 40 degrees Celsius ....... <= 75%

40 to 50 degrees (elsius ....... <= 45%

50 to 70 degrees (Celsius ..esnoe <= 40%

Altitude
Non-Operating .esucessewes 40,000 feet
Operating coesveeacaccenss 10,000 feet
Shock and Vibration .eesese000 Meets MIL-T-28800C, Class &
Standards

INSTALLATION
Adjustments

Switches on the Counter/Totalizer assembly select the
function of each channel. The assembly also has
adjustments that allow it to measure various signal

types:

o The reference veoltage amd input deadbard are
adjustable. These adjustments define the high amd
low voltage thresholds of the input.

o  Debouncers and input pull-ups allow the
Counter/Totalizer to count contact c¢losures.

The intended measurements, either freguency or
totalizing, determine the adjustments needed on the
Counter/Totalizer assembly. The setup instructions are
found in Sections Se and 5f of the System Guide. Refer
to these sections to make the necessary adjustments
during installation of the assembly.
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167/Counter/Total izer Assembly

| Physical

The Counter/Totalizer can be installed in either the
22808 mainframe or the 2281A extender chassis.

WARNING

ENSURE THAT ALL LINE POWER 0 THE MATNFRA

OR EXTENDER (HASSIS IS DISCORNECTED. LETEAL

VCLTAGES MAY BE PRESENT WITHIN THE 2280 AND

ON SOME OPTEON (ARDS. DO NOT REMOVE ANY
NSTRUMENT (OVERS UNLESS YOU ARE QUALIFIED

1. Turn the Power Keyswitch to the POWER OFF position.
If the Counter/Totalizer is being installed in a
22813, verify that the POWER indicator is off.

2. Align the assembly with one of the slots in the
back of the instrument. Orient the assembly with
the component side up.

3. BSlide the assembly into the chassis and press
firmmly until it is seated in the connectors. Secure
the assembly in the chassis using the two rear

- panel retaining screws.

Channel Decade Selection

The channel decade switches on the Counter/Totalizer
determine the channel numbers assigned to the assenbly.
The switches are accessible through the
Coumnter/Totalizer rear panel. The channel decade
switches select the channel numbers as shown in the
following example:
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167/Comter/Total izer Asssubly

SHTTCH SETTING CHANNELS ASSIGNED
HUNDREDS 'TENS TO ASSEMBLY
0 0 0 to 5
0 1 10 to 15
0 2 20 to 25
__________ 0 3 30 to 35
9 9 990 to 995
14 9 1490 to 1495

Note that position 15 of the hundreds switch is not
allowed. If the hundreds switch is set to position 15,
the assembly will not respond to any data logger
COMMaNJS .

Cornections

The individual channels on the Counter/Totalizer
assembly are not electrically isolated from each other.

However, the entire card is isolated from chassis
ground.

WARNING

ENSURE THAT ALL LINE POWER T0 THE MATNFRAME
OR EXTENDER CHASSIS IS DISCONNECTE
VOLTAGES MAY BE PRESENT WITHIN 'THE 2280 AND
ON SCME OPTION CARDS. DO NOT REMWE ANY
INSTRUMENT COVERS UNLESS YOU ARE QUALIFIED
TO DO SO.

1. With line power disconnected and the FOWER
Keyswitch set to POWER OFF, locate the 22-pin screw
terminal connector on the Counter/Totalizer at the
rear panel of the instrument.
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167/Counter/Totalizer Assembly

2. Remove the two retaining screws that hold the
connector to the rear panel. Remove the connector
from the Counter/Totalizer assembly.

WARENIIEG

BE SURE YHAT THE WIRES BEING CONNECTE

NOT EMERGIZED. IF POSSIBLE, DIS(I)W THESE
WIRFES AT THE OFHER B0. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRI% IS NOY mﬁm}zm, LETHAL. VOLTAGE COULD

3. Each channel reajuires two connections, INPUT and
RETURN. The terminal assignments for each channel
are listed on the Counter/Total izer rear panel. The
THRESHOLD OUT and VAR REF VOLT OUT terminals are
used to adjust the input.threshold voltages. Refer
to Sections 5e and 5f of the System Guide for
instructions on setting the threshold levels for
freguency and totalizing measurements.

CAUTION

Singe individual channels are not isolated
from each other, all RETURN termimals are
connected together on the Counter/Totalizer
assewbly. ALl REIURN wires must be at the
same voltage.

4. For each terminal, loosen the appropriate screw,
insert the extermal wire into the connector, and
tighten the screw until the wire is secured.

5. Install the wired connector on the
Counter/Totalizer assembly, and secure the
cornector to the rear panel with the two retaining
SCrews.
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167/Counter/Totalizer Assembly

INSTALLATION TEST

To verify proper installation of the Counter/Totalizer,

program
follows:

Press

L
ENTER

C
ENTER

EXIT

the 2280 to list the hardware configuration as

Display

MAIN MENU CHOICE <M FOR MENU>? A
<L> LIST PROGRAM AND CONFIGURATION
L: LIST MENU CHUICE <a-Z4>? E

L<C> LIST HARDWARE CONFIGURATION
LISTING <PRESS EXIT TO ABORT
(list is sent to printer)

MAIN MENU CHOICE <M FOR MENU>? A

Check the printed configuration for the correct
hardware installation. The channel type is determined
by the function switch setting on the
Counter/Totalizer. A typical listing is as follows:

BEGINNING CHANNEL NUMBER = O
TYPE = FREDQUENCY INFUT

BEGINNING CHANNEL NUMBER = 1
TYPE = FREQUENCY INFUT
BEGINNING CHANNEL NUMBER = 2
TYPE = QOUNI' INFUT
BEGINNING CHANNEL NUMBER = 3

TYPE = COUNT INPUT
BHGINNING CHANNEL NUMBER = 4
TYPE = FREQUENCY INPUT
BEGINNING CHANNEL NUMBER = 5
TYPE = FREQUENCY INPUT
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167/Comter/Total izer Assenbly

The only programming needed for each Counter/Totalizer
channel is to select the function (counter/totalizer)
and the function type (either counts or freguency) in
the channel programming menu. Refer to the User Guice
for a complete description of the data logger
programming menus.

OPERATION

Sections 5e and 5f of the System Guide describe how to
use the Counter/Totalizer for freguency and totalizing
measurements. Once the assembly ig installed in the

data logger, it reguires no further operator attention.

SFR ICE  INFORMATION

The following additionmal information can be found in
the 2280 Series Service Manual:

Theory of Operation
Performance Test
Parts List
Schematic Diagram

o000
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2280A-168
Digital 1/0 Assembly

INTRODUCTION

The Digital Input/Cutput Board allows the 2280 Series
Data Logger to exchange information with a digital
peripheral device. The type of exchange (input or
cutput) allowed is determined by jumpers on the
associated input or output connector. The four types of
exchange are:

Alarm or Status Output
Status Input

BCD Input

Binary Input

o000

The Digital I/0 Assembly is illustrated in Figure 168-1.

The Digital 1/0 Assembly provides for information
inputs or outputs. A separate connector must be
installed for either type of information exchange.

o For alamm or status outputs, the Digital I/0 Board
is used with a properly configured Status Output
Connector. Refer to the coption 169 subsection when
configuring the Status Cutput Connector with the
Digital I/0 Board.

P/N 647677, Rev 1
February, 1985
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168/Digital 1/0 Assembly

Figure 168-1. Digital I/0 Assembly
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168/Digital 1/0 Assembly

0 For status inputs, bed inputs, or binary inputs, a
bigital/Status Input Connector must be configured
and used with the Digital I/0 Board. Also, these
digital input devices depend on a handshake
procedure to accept data. Refer to the option 179
subsection when configuring the Digital/Status
Input Connector with the Digital 1I/0 Board.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information {(description, specifications, installation)
specifically related to the Digital I/0 Assembly. Since
other system hardware is employed in most data logging
functions, system operating instructions are not
repeated here.

Additional information for related option assemblies
(Status Output Connector and Digital/Status Input
Connector} is presented elsewhere in this section.
Related data logging functions are described in the
following subsections:

o Section Sh: Data/Status Input
o] Section 5i: Status Cutput

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not cption-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.
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168/Digital 1/0 Assembly

SPECIFICATIONS

Specifications for the Digital 1/0 Board are presented
in Table 168-1.

Table 168-1. Digital 1/0 Specifications

Isolation .vecsae seeteasssnncan .. 30V dc or ac rms between
any terminal and ground.
Inputs
Channels ..c.cocuvansa .sess. 20 single bit,
or one 5 BCD digit word,
or cne 17-bit binary word
TYPE cevovovanes sesesesensucs Low Power Schottky TTL
Maximum Input Voltage ..... .. BV
Qutputs
Channels ..c.ceecceasscssccess 20 single bit -

TYDS seececsecvasansssansanss Open-collector, diode
clamped, NPN transistors

Qutput DEive cevesorcosasanes 100 mA with 1V drop
Maximum Voltage on Cutput ... 30V dc
Temperature
Cperating ..... erearacenaeas -20 to 70°C
SEOLage eeeee.s terrreseeseas =535 to 75°C
Relative Humidity (without condensaticn)
Below 25°C .einiininnrincanas = 95%
25 £0 409C teeiiinearaaicaa.. <= 75%
40 £0 509C ciiieirniinoeneans <= 45%
50 £0 709C teririerrnioianaas <= 40%
Altitude
Non-Operating cveeesscececnas 40,000 feet
Operating ..... ferecinacaanes 10,000 feet
Shock and Vibration cccesveces eso Meets MIL~T-28800C,

Class 5 Standards
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168/Digital I/0 Assembly

WARNING

ENSURE THAT ALL LINE POWER TO THE 2280
SERTES MAINFRAME OR 2281A EXTENDER CHASSIS
IS DISCONNECTED BEFORE STARTING THIS
PROCEDURE. LETHAL VOLTAGES MAY BE PRESENT
WITHIN EITHER UNIT AND ON SOME OPTION CARDS.
DO NOT REMOVE ANY INSTRIMENT COVERS UNLESS
YOU ARE QUALIFIED TC DO SO.

Addressing

Each Digital I/0 Board must be assigned a unique
numeric address. The numeric address is derived from
the first channel number within the associated channel
block. Dividing this channel number by 10 yields the
numeric address. For example, for the channel block
beginning with channel 200, the first channel (200)
divided by 10 is 20 (the address).

Use the following procedure:

1. With line power disconnected, locate the address
switches in the rear left corner of the Digital
1/0 Board.

2. Access the address switches by removing the Input
{or Output) Connector from the Digital I/0 Board.

3. Position the address switches to the desired
numeric address setting. An appropriate setting
corresponds to the block of channels being used.

Addressing depends somewhat on channel use for Status

I/0 or Digital Input. The following paragraphs define
the differences.
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168/Digital 1/O Assembly

STATUS 1/0

Status input/output addresses each specify a block of
20 channels. For maximum utilization of available
channels, only even addresses should be used. 0Odd
addresses, while possible, result in fewer available

channels.

Channel Block: 0 - 19 Address Equals: 00
20 - 38 02
40 ~ 58 04
60 -~ 79 06
80 - 99 08
100 - 119 10
120 - 139 12
680 - 699 6 8
1000 -~ 1018 100
1400 - 1419 140
1480 - 1499 148

168-6



168/Digital 1/0 Assembly

‘DIGITAL INPUT

When used for BCD or binary word inputs, each address
specifies a block of 10 channels. Therefore, odd or
even addresses can be used without affecting channel
utilization. But only the first (of the ten channels)
o is available for a digital input. The remaining nine
are available for pseudo channels use only.

Channel Block: 0 - 9 Address Equals: 00
10 - 19 01
20 - 29 02
116 - 119 11
1030 - 1039 103
1400 - 1409 140
1490 - 1489 143

Comumnication Format

As shown above, each Digital I/0 Board supports either
20 channels of status input/output or one channel of
binary or BCD input.

If a Digital/Status Input Comnector (option 179) is
used with the Digital I/0 Board, jumpers must be
installed on the connector to configure the Digital I/C
Board as desired. These instructions are presented in
the option 179 subsection of this manual.
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168/bigital 1/C Assembly

Physical

The Digital Input/Output Board is installed in any cne
of the available option 1/0 slots in the 2280 Series
Mainframe or 22813 Extender Chassis. Install the board
as folliows:

1. Verify that power is OFF.
CATTION

Handle the board by its edges to minimize
the risk of damage by static discharge.

2. From the rear of the instrument, align the Digital
1/0 board in the desired slot. The board-edge
connector must be facing the motherboard.

3. Secure the board in position. Push the board
straight in until it is mated with the motherboard
connectors. Verify that the plastic retainers snap
into place as the connector mates.

INSTALLATION TEST

Use the following procedure to test for proper
installation of the Digital I/0 Assembly:

1. Ensure that power is not applied to the 2280.
2. Set the Digital I/0 Assembly address switch to C4.
3. Install the Digital I/0 Assembly in the 2280.

4. Apply power to the 2280.
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168/Digital 1/0 Assembly
5. Program the 2280 to list the hardware
configuraticon as follows:
Press: Display:

MAIN MENU CHOICE <M FOR MENI>? A

. L <L> LIST PROGRAM AND CONFIGURATICN
ENTER L: LIST MENU CHOICE <A-Z>7 E
C E<C> LIST HARIWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABORI>
(list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A

6. Check the printed configuration list for correct
hardware installation. A Digital I/0 Assembly
installation should yield a listing that correctly
identifies the channel block and type of I/0. Ioock
for the following:

BEGINNING CHANNEL NUMBER = 40
TYPE = STATUS CQUTPUT
BEGINNING CHANNEL NUMBER = 50
TYPE = STATUS QUTPUT

PROGRAMMING

Programming for the Digital I/0 Assembly involves
selection of the function (status input, status output,
or digital input) through the Channel Program module
(summarized on the Programming Form). For status inputs
or outputs, special zero and non-zero designations can
also be defined.
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168/Digital 1/0 Assembly

CPERATTON

Once installed in the data logger (or extender chassis)
with the appropriate address setting, the Digital 1/0
board is ready for use. Complete the external wiring
connections necessary to provide the Digital I/0 Board
with digital inputs. This is done using one of the
connectors available for digital inputs: the
Digital/Status Input Connector (Option - 17%8) or the
Status Output Comnector (Option -169).

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Cperation

Performance Verification Procedure
Parts List

Schematic Diagram

0000
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2280A-169
Status Output Connector

INTRODUCTION

The Status Output Connector can send 20 single-bit
output signals from the Digital I/0O board to external
control points or terminals. Each output is _
individually selectable and can be used either to drive
lamps and relays or change logic levels.

The Status Output Connector is mounted to the 44-pin
card-edge connector on the left, rear side of the
Digital I/0 Board. The connector assembly is enclosed
in a plastic housing, allowing protection for the
terminal connections and strain relief for the external
wiring. The Status Output Connector is illustrated in
Figure 169-1.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the Status Output Connector.
Since other system hardware is used in most data
logging functions, system operating instructions are
not repeated here. Status Qutput applications are
discussed in Section 51 of this manual.

B/N 647685, Rev 1
February, 1985
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169/Status Cutput Connector

Figure 169-1. Status Output Connector
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169/8tatus Output Connector

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

SPECIFICATIONS

Specifications for the Status OQutput Connector are
presented in Table 165-1.

Table 169-1. Status Output Connector Specifications

CULpUES covveeeeses cassaceransanss 20
Terminals svevvesvevncncoanss vese. 2 per channel
Compatibility +eeevenerancens .... Connects to Digital 1/0
(option 168)
Tempaerature
' Operating vveesesvevees ceeea. =20 to 70°C
SEOLAQE veveverenasncarannes . =35 to 75°C
Relative Humldlty (without condensatlon)
Below 259C vvvivererenn. ceees <= 95%
25 to 40°9C ......... vievessee <= 75%
40 £0 509C tiiiiiiiinnaiaan.. <= 45%
50 £0 709C teciiiiirinananans <= 40%
Altitude
Non—Operating ceeeesescesvs.. 40,000 feet
Cperating c.oece... eiassnesses 10,000 feet
Shock and Vibration ceeeeccecsss ... Meets MIL~-T-28800C,

Class 5 Standards
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169/status Output Connector

INSTALLATION

Connections from external control points or temminals
to the 2280 Series Data Logger are made via external
wiring to the Status Output Connector. Preparation of
the Status Qutput Connector involves opening the
comnector housing, connecting the appropriate wiring on

the temminals, closing the connector housing, and
reconnecting it to the Digital I/0 Board. The following
steps detail this procedure:

WARNING

ENSURE THAT ALL LINE POWER TO THE MAINFRAME
OR EXTENDER CHASSIS IS DISCONNECTED. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280 AND
ON SOME OPTION CARDS. DO NOT REMOWVE ANY
INSTRUMENT COVERS UNLESS YOU ARE QUALIFIED
TC DO S0.

1. With line power disconnected and the POWER switch
set at OFF, locate the connector housing in the
rear panel of the 2280.

2. PRemove the two retaining screws that hold the
housing assembly to the chassis.

3. Firmly grasp the housing at each end and pull
until the enclosed connector block is disconnected
from the Digital I/0 Board.

4. Open the housing by gently pressing each locking
tab.
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169/Status Output Connector

WARNING

BE SURE THAT THE WIRES BEING CONNECTED ARE
NOT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE QOULD
OTHERWISE BE ENCOUNTERED.

Starting at channel 0, attach the external wiring
for the desired application. To make the
attachments, loosen the channel terminal screws,
attach the external wires to the screws, and
tighten the screws until the wires are firmly in
place. Notice that the two temminals for each
channel are marked OUTPUT and RETURN.

NOTE

If the Digital I/0 Board is aisc being used
as a relay driver, the flyback diode
terminals on the Status Cutput Connector
must be used to suppress the voltage spike
that is generated when the relay coil is
shut off. The flyback diocdes are connected
to different channel blocks on the
20-channel Status Cutput Connector and are

marked: CLAMP (-6, CLAMP 7-13, and (ILAMP

14-19. The 20 output channels may be
protected by connecting the proper pin to
the coil voltage of the relays being driven.
See Figures 169-2 and 169~3. Users wishing
to drive relays at varying coil voltages
with a single group of channels should
provide flyback protection using discrete
components.
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169/5tatus OQutput Connector

6.

Close the connector housing, ensuring that
external wires exit the rear unobstructed.

WARNIRG

BEFORE INSTALLING THE WIRED STATUS OUTPUT
CONNECTOR AT THE 2280 REAR PANEL, ENSURE
THAT ALL. LINE POWER TC THE MAINFRAME OR
EXTENDER CHASSIS 15 DISCONNECTED. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280 AND
ON SOME OPTION CARDS. DO NUT REMOVE ANY
INSTROMENT COVERS UNLESS YOU ARE QUALIFIED
TC DO S0.

Position the assembled Status Cutput Connector in
the guides of the 2280 rear panel slot containing
the Digital I/0 Board.

Push the Status Output Comnector in £irmly until
it mates with the Digital I/0 Board.

Attach the connector housing to the chassis with
the two retaining screws.
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169/8tatus Output Connector

CLAMP DIODE !
PROTECTION
o QUTPUT LINE
DARLINGTON
TRAN?‘:T;?Q 1SOLATED COMMON
ouTRY [SAME FOR ALL QUTPUTS)
cuTPUT
CONNECTOR l
NOTE:
| THE $TATUS OUTPUT CANNOT SOURCE CURRENT.
ALL DEVICES ATTACHED TO THE STATUS OUTPUT
MUST BE EXTEANALLY POWERED.

Figure 169-2. Bquivalent Circuit for Each Status Cutput
Signal
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169/5tatus Output Connector

STATUS QUTPUY FLYBACK PROTECTION, FOR USE WITH RELAYS

STATUS QUTPUT

USE FLYBACK CONNECTION
PROVIGED, WHEN CHANNELS
IN GROUP DRIVE SAME REL AY

TOGETHER ONj

OUTPUT {'.KDBR\IE(Z.TOF!”j

CiR RY
cuT i VOLTAGE
. CLAMP 0 - 6
»h & 3 Vg
OUTPUT RELAY
[: CHANNEL G Lot
F 3 QUTPUT RELAY COIL
E CHANNEL 1
., CLAMP _ Y
b 1-13 2
F § RELAY COIL
f-\,t'3
E CHANNEL 8 ]
¥ 9 L3 RELAY COIL
D CHANNEL 9
RELAY POWER
RETURNS SUPPLY RETURNS  USE DISCRETE EXTERNAL
L COMPONENTS WHEN CHANNELS
éCONNECTEQ g 47 IR GROUP DRIVE DIFFERENT

VOLTAGES
QUTPUT CHANNEL | FLYBACK

GROUPS CONNECTIONS
CHO-6 CLAMP O -8
CHY-13 CLAMP T - 13
CH 14 - 1§ CLAMP 14 - 19

Figure 169-3. Status Qutput Flyback Protection
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169/Status Output Connector

INSTALLATION TEST

Use the following procedure to test for proper
installation of the Status Output Assembly:

1. Ensure that power is not applied to the 2280.
2. Set the Digital I1/0 Assembly address switch to (4.
3. Install the Digital I/O Assembly in the 2280.
4. Install the Status Output Assembly on the rear of
the Digital I/0 Assembly.
5. Apply power to the 2280.
6. Program the 2280 to list the hardware
configuration as follows:
Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATICN
ENTER L: LIST MENU CHOICE <A~2>?7 E
C L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABCRI>
(list is printed)
EXIT MAIN MENU CHOICE <M FCR MENU>? A
7. Check the printed configuration list for correct

hardware installation. A Status Output Assembly
installation should yield a listing that correctly
identifies the channel block and type. Look for
the following:

BEGINNING CHANNEL NUMBER = 40
TYPE = STATUS CUTPUT
BEGINNING CHANNEL NUMBER = 50
TYPE = STATUS CUTPUT
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169/ 5tatus Output Connector

PROGRAMMING

Programming for the Status Qutput Assembly involves
selection of the function for the appropriate channels.
Special zero and non-zero designations can also be
defined.

COPERATION
Once installed in the data logger {(or extender chassis)
with the appropriate connections, the Status Cutput
Connector requires no further attention.

SERVICE IKFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o Parts List
0 Schematic Diagram
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22808170
Analog Output

INTRODUCTION

The Analog Qutput option provides four voltage or
current output channels. The option interfaces with the
2280 Series system via the serial link and can be
installed in the 2280 mainframe or the 228lA Extender
Chassis. The Analog Option is shown in Figure 170-1.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
related to the Analog Output. Since cther system
hardware is used in most data logging functions,
operating instructions are not repeated here. Analog
Output applications are discussed in Section 53.

The User Guide presents overall operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Scme
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

B/N 753061
February, 1985
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170/Analog Output

Figure 170-1. Analog Output

176-2



- SPECIFICATIONS

170/Analog Output

Specifications for the Analog Output are presented in
Table 170-~1. System-related specifications are
presented in Appendix G of this manual.

Table 170~1. Analog Output Specifications

Channels ..... frseevetsaversannas
TOIMINAlIS ceseacusasvsacsrans P

ACCULACY covensnnn

Time since calibration .c....

Cperating Temperature .....
ACCULACY sevaanecaase

Time since calibration ......
Operating Temperature .......
ACCULrECY cevtvecenns N
Time since calibration ......
Operating Temperature .......
NOISE sivesnecessnnssnonssnnsnnes

Veltage Cutputs

Rar)ges ® % A9 9 83 &0 sE eSS
Resolution ceveceenane crvene

Maximum Current

Current Qutput
Rarlge LRI N B R N I R I I IR I I I B L]
Resolution

Maximum Compliance Voltage ..
Maximum External Voltage ........
Isolation ..ceevivennanan Ceaeeena

Power Consumption ....

®x s s asw

176-3

L NN A LN ]

LRI N SR R N )

Capacitive Load +vesvecasacss
Qutput Protection ...eveeeees

D A I I BN B I

5 per channel
+0.1% of range
%0 days

15 to 35°

+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 nV/count

2 mA

10,000 pF maximum
short-circuit protected

. 4 to 20 mA

4 uA

1ov

+24V

30V dc or ac mms between
any terminal and ground.
No isclation between
channels.

Current outputs share a
common return.

vees 4.1 watts maximum




170/Analog Output

Temperature
Operating ..... Cesesresenanens ~20 to 70°
SEOrage .eeue.. Cereaeeneaaan ~55 to 75°
Relative Humidity (without condensation)
Below 25° ...... Ceevenaas ee. <= 95%
25 to 409 ...... Ceeereencans <= 75%
40 £0 50° civiviancniieccons = 45%
50 to 709 ceeriiniiiinoncns . <= 40%
Altitude
Non-0Operating seeeecsvoesscss 40,000 feet
Operating .ecoceevacesosecocns 16,000 feet
Shock and Vibration ceveeeeccescs Meets MIL-~T-28800C,
Class 5 Standards
INSTALLATION
Connections

The individual channels on an Analog Output Option are
not electrically isolated from each other. However, the
entire card is isolated from chassis ground.

Each channel requires two terminal connections. But
five screw terminal connections are provided on each of
the four output channels. Connecting the correct two
terminals on a given channel defines the type of output
(current or voltage) for that channel. The three
possibilities are:

o] Current: 4-20 mA "SOURCE" to "RETURN"
0 Unipolar Voltage: VOLTAGE "SCURCE" to "0 TO 10V RIN"

o} Bipolar Voltage: VOLTAGE "SCURCE"™ to "-5 TO +5 V RIN"
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WARNING

170/Analog Output

BE SURE THAT THE WIRES BEING CONNECTED ARE

NOT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAI, VOLTAGE COULD
UTHERWISE BE ENCOUNTERED.

For each terminal, loosen the appropriate screw, attach
the external wire to the screw, then tighten the screw

until the wire is fimmly in place.

CHANNEL

0

SIGNAL NAME
VOLTAGE SOURCE
0 TO 10V RIN
=5 TO +5V RIN
4-20 mA SOURCE
RETURN
VOLTAGE SCURCE
0 TO 10V RIN
-5 TO +5V RIN
4-20 mA SOURCE
RETURN
VOLTAGE SCURCE
0 TO 10V RIN
-5 TO +5V RIN
4-20 mA SCOURCE
RETURN
VOLTAGE SCURCE
0 TO 10V RIN
-5 TO +5V RIN
4-20 mA SCURCE
RETURN

17¢-5

U o L3 DO

0 00~ n
few

TERMINAL NUMBER

11

i2
13
14
15

16
17
18
19
20




170/Analog Output

Address Selection

Address selection sets the channel numbers for each of
the four output channels. These switches are
accessible through the rear panel of the Analceg Option
and can be set at any time.

The addressing procedure uses two switches to select
the hundreds and tens address for the four channels on
the assembly. The following chart further identifies
the correspondence between the switch settings and the
analog output channel numbers.

SWITCE SELECTION ANALOG OJTPUT CHANNEL
100s 10s 0 1 2 3
0 0 0 1 2 3
0 1 10 11 12 13
0 2 20 21 22 3
9 9 990 991 992 993
14 9 1490 1491 1492 1493
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170/Analog Output

 Physical

The Analog Output interfaces with the serial link and,
therefore, can be installed in either the 2280
mainframe or the 2281A Extender Chassis.

Proceed as follows:

1. Turn the Power Keyswitch to the POWER OFF
position. If an Analceg Output is being installed
in the 2281A, verify that the PCWER indicator is
off.

2. Set the Analog Output address switch to 05.

3. From the rear of the 2280 (or 2281A7A), identify the
mounting slot appropriate for the Analog Cutput.

4. Align the Analog Output in the desired slot. The
board—~edge connector must face in {(toward the
motherboard) .

5. Secure the Analog Output in the slot. Push the
board straight in until it makes contact with the
motherboard connectors. Then continue pressing
firmly until it is mated with these connectors.
Now secure the two retaining screws to the
chassis.
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170/Analog Output

INSTALLATION TEST

Proper installation can be checked by performing a
hardware configuration list. Proceed as follows:

Press: Display:

- MAIN MENU CHOICE <M FCR MENU>7 A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHCICE <A~-Z>7? E

C I<C> LIST HARDWARE CONFIGURATICN
ENTER LISTING <PRESS EXIT TO ABORT>
(list is printed)

EXIT MAIN MENU CHOICE <M FOR MENU>? A

Check the printed configuration list for correct
hardware installation. For the Analog Output, the
following sample printcut is appropriate:

BEGINNING CHANNEL NUMBER = 50
TYPE = ANALOG OUTPUT

PROGRAMMING

An individual analog cutput channel is assigned an
output value through a channel procedure evaluation.
The assigned value can range from 0.0 through 1.0,
signifying 0% to 100% of scale, respectively.

o! Any assigned value algebraically less than 0.0
(0%) causes 0% to be set.

o} Any assigned value greater than 1.0 (100%) causes
100% to be set.
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170/Analog Output

The following chart presents some representative
outputs for the three available pairs at output

terminals.
ASSIGNED VALUE 4-20 mA -5 to +5V 0 to +10V
6.0 4 mA -4 .8976V t]
0.5 12 ma 0 +5V
1.0 19.995 mA +4.9976V +5.9976V
OPERATION

Once installed in the data logger, the Analog Cutput
requires no further operator attention.

All analog output channels are set to 0% when any one
of the following operating conditions occurs:

o Scanning (or single scan) is started
0 Plotting is started (if no scanning in progress)
o] Power up

Use of the Analog Output is described in section 5]
this manual. In addition, the data logger offers a wide
range of programming and operating features that are
fully documented in the User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Operation

Performance Verification Procedure
Calibration/Adjustment Procedure
Parts List

Schematic Diagram

OO0 00
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2280A~171
Current Input Connector

INTRODUCTION

The Current Input Connector routes a maximum of 20
current input channels to the scanner. The connector
consists of an assembly that mounts to the rear 88-pin
card edge connector on the scanner. The connector
assenbly is enclosed in a plastic housing to protect
the terminal connections and provide strain relief for
the external wiring. Two retaining screws attach this
housing to the 2280 or 2281 chassis. The Current Input
Connector is illustrated in Figure 171-1.

Each connector channel uses two screw terminals (HIGH
and LOW), and one resistor. The shield is internally
connected to LOW (no separate screw terminal is
provided for the shield).

P/N 647693, Rev 1
February, 1985
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Figure 171-1. Current Input Connector
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" WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the Current Input Connector.
Since other system hardware is used in most data
logging functions, system operating instructions are
not repeated here. Applications using current
measurements are discussed in Section 5¢ of this
manual.

The User Guide presents overall cperating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation~related question, the User Guide is the
ultimate authority.

SPECIFICATIONS

Specifications for the Current Input Connector are
presented in Table 171-1.

171-3




171/Current Input Connector

Table 171-1. Current Input Connector Specifications

ChaNnels .cvevececcsecsasanaas evs 20

Termingls cieveeeeenevenreesnsnse 2 per channel
Shunt ReSisStOf cevvevasess sessss. 8 ohms #0.02 ohm
Measurement Range ...vseeasccsscc. 64 WA

Overload without Damage ...oeuvee 250 ma

Common Mode Veltage cc.eeececesss 250V dC or ac rmms between
any two channels or
between a channel and

ground.
BCCULBCY cevocverennenanassns esa.-0.25% Input #4 UA
Time since A/D calibration .. 90 days
ResClution c.vveecicnnsnne vaevsss 100 UA
Compatibility ....... ceeneens ... Attaches to

Thermocouple/DC Volts
Scanner {option 162).

Temperature

Operating veveeveeeean.. veees =20 to 70°C

Storage .ec.ue. ceeevasvesaess. =55 to 75°C
Relative Humidity ({(without condensation)

Below 25%C vevveeoroncennns .. <= 95%

25 €0 40°C verinnnninnn. vene. <= 75%

40 t0 50°C vevveininnnn. veea. <= 45%

50 t0 70°C vuverinnnnenn. veee <= 40%
Altitude

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

OperaltinNg coveevceocroaceences 10,000 feet
Shock and Vibration ..... ceesvane Meets MIL~T-28800C,

Class 5 Standards
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 INSTALLATION

Connecticns from measurement sources to the 2280 Series
Data Logger are made via external wiring to the input
connector block. Installation of the Current Input
Comnector involves opening the housing, assembling and
connecting the appropriate wiring to the terminals,
closing the housing, and connecting it to the
appropriate scanner. The following steps detail this
procedure:

WARNING

ENSURE THAT ALL LINE POWER TO THE MATNFRAME
OR EXTENDER CHASSIS 1S DISCONNECTED. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280 AND
ON SOME OPTION CARDS. PO NOT REMONE ANY
INSTRUMENT QOVERS UNLESS YOU ARE QUALIFIED
TO DO S0O.

1. With line power disconnected and the POWER switch
set at OFF, locate the connector housing in the
rear panel of the 2280.

2. Loosen the two retaining screws that hold the
housing assembly to the chassis.

3. Firmly grasping the housing at each end, pull the
enclosed connector block until it is disconnected
from the scanner.

4. Open the housing by pressing each locking tab.
WARNING

BE SURE THAT THE WIRES BEING CONNECTED ARE
NOT ENERGIZED. IF POSSIBLE, DISCONMNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE COULD
OTHERWISE BE ENCOUNTERED.
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5.

8.

10.

Connections can now be made to external wiring.
For readings with the proper polarity, ensure that
current flows into the HI terminal and out of the
LOW terminal.

Attach the external wiring. For each channel
{starting with channel 0), loosen the channel
terminal screw, attach the external wire to the
screw, then tighten the screw until the wire is
fimly in place.

Ensuring that the external wires exit the rear of
the enclosure without being pinched, close the
input connector housing.

WARNING

BEFORE INSTALLING THE WIRED INPUT CONNECICR
AT THE 2280 REAR PANEL, ENSURE THAT ALL LINE
POWER TO THE MAINFRAME OR EXTENDER CHASSIS
1S DISCONNECTED. LETHAL VOLTAGES MAY BE
PRESENT WITHIN THE 2280 AND ON SCME OPTION
CARDS. DO NOT REMOVE ANY INSTRIMENT COVERS
UNLESS YOU ARE QUALIFIED TG DO SO.

Position the assembled input connector in the
guides of the 2280 rear panel slot containing the
appropriate scanner.

Push the Current Input Connector in firmly until
it mates with the Thermocouple/DC Volts Scanner.

Attach the connector housing to the chassis with
the two retaining screws.
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| INSTALLATION TEST
Bardware Confiquration

A quick method for verifying correct installation
involves a hardware list. With a Current Input
Connector and Thermocouple/DC Volts Scanrer installed
directly below the A/D Converter, enter the following
keystrokes from the front panel:

Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A-I>7 E
C L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABORI>
(1ist is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A

Among other things, the resulting printed configuration
list identifies each channel block by beginning channel
number and type. The following printout example identifies
channel blocks 00-09 and 10-19:

BEGINNING CHANNEL NUMBER = 0
TYPE = VOLTS/CURRENT
BEGINNING CHANNEL NUMBER = 10

TYPE = VOLTS/CURRENT
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Monitoring the Channel

Current Input Connector installation can be verified by
successfully reading an input channel. Be sure that
system components other than the Current Input
Connector are cperational. Use the following eguipment:

2280 Series Data Logger

High Performance A/D Converter {(cption 161)
Thermocouple/DC Volts Scanner (option 162)
Current Input Connector {(option 171)

OO0 D0

NOTE

This test verifies basic coperability. For
accuracy tests, refer to the 2280 Series
Service Manual subsection for this option
assembly.

Complete the Channel Program for the first ten
channels. A Programming Form example is shown below.
The following steps are used in this example:

Press: Display:
MAIN MENU CHOICE <M FOR MENU>T? A
ENTER CHANNEL NUMBER COF (CR BLOX) = CQ »
0..9 ENTER PROGRAM CCPY DELETE OR LIST <P,C,D,L>7? P
ENTER A; CHANMNEL FUNCTION <A-2>7
D A<LD> VOLTS/CURRENT
ENTER AD: VOLTS/CURRENT RANGE <1-7>7 1
5 AD<5> 64.0 MA
ENTER AD: CHANMEL MENU CHOICE <1-5>7 1
EXIT ... {(return to main menu)
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<A> CHANNEL PROGRAM

CHANNEL
E?Bt’:,’éﬂ' "'Iugfﬁéﬂs" CHANNEL MENU CHOICE < 1-5 >7
< Ad >
S.CD. oRL | mer———] <> <> <3> <4> <5>
e . ALARM | CHANNEL LOGGING
- LisTa | UNITS CHANMEL EXPRESSION or PROCEDURE CHANNEL LABEL | ropuar
c Irc‘ [.3%, 3 Lo T 75 cRCTaH & 18 chamcian
h

E XA E (ST ACY T3

2k

EXAMMEDEG F| Aeter 0 orogewnmm crbonel o CF EXAMMLE CU = G * t§ » X0 § EXAMIE EXHairdt Ties | 500 Mo Batie |

a.7

LISER DEFINED RoTET
FORMAT
LHANNEL FUNCTION MENY ATD CONTANTE a!m
~ PERLOG <Mex N (NES§ <l>usianugmgn.nm NG NOAYmiT Patasl (1-10 Sy e 13 A
=< " m"lcﬂﬂﬁm <3 § NES) JL AMGE
% voC L8 8 peasy 2T M8 ATC SCanman T ST ITATGRMMMT Fie f' &
2 § 0900 VoL €M M (N Glamsc ann-olmls-lom; > st
iy 7 Mvee 53 weame vz waat N A e e <0% AMALOG OUTMA
<:>ﬂnuA‘c PR iy ok D AL caneisne “?uu " -y <D R
B Ron LR 1] 121 AQ tdetaun © 100 O G(;) m‘mmmocmu
LAY A CALISRATION <13 M8 DC VOLTS SCANMER 206 ALPHA (aeimst = § 3.2 SCamHE O wsom
Bt Aprpyoelis 3% 1 o Gl o VTS 208 GEL TA etk = 1 48} <25 2400 Chaned DG vy T3
<> SMECIAL + S G ok & 20%E- 1Y) y A CEY i
""’“"“‘m‘x"“ ¥ Lew counTprTOTALIZIN R .00 Drd ATG
i o= <2 38 "G Sgovdl T Shomts 43 Cras a7 X
> JACK -
<TH T s Y <dvpratus <8 54000 R ewiS RID
KK o %) momt:unow 4o ot {1 14 chont . S ANNER T o
Monitor any of these channels (press MONITCR) .

successful response verifies correct installation. If a
current input is connected to the channel being
monitored, verify that the displayed current is valid.
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FROGRAMMING

Current input programming is not complicated. One input
range (64 mA) is available for current inputs. This

range is specified for each current input channel as a .

CHANNEL PROGRAM input.
OPERATION

Once installed in the data logger with the appropriate
connections, the Current Input Connector requires no
further attention.

SERVICE INFORMATION

The fellowing additional information can be found in
the 2280 Series Service Manual:

o Parts Lists
o Schematic Diagram
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22802-174
Transducer Excitation Connector

INTRODUCTION

The Transducer Excitation Module and the Transducer
Excitation Connector (cption 174) provide voltage or
current excitation for variable resistance transducers.
Multiple data logging functions (RID temperature
measurement, strain gage measurement, strain~based
transducers measurement, and low resistance transducer
measurement) can thereby be supported.

Measuring the voltage of the stimulated transducer is
accomplished with other 2280 cption assemblies. The
Thermocouple/DC Volts Scanner {(option 162) and either
the Voltage Input Connector {(option 176) or the
Isothermal Input Connector (opticn 173) provide this
measurement capability.

The Transducer Excitation Connector is illustrated in
Figure 174-1.

P/N 718528
February, 1985
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Figure 174-1. Transducer Excitation Connector
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WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
information (description, specifications, installation)
specifically related to the Transducer Excitation
Connector. Since other system hardware is used in most
data logging functions, system operating instructions
are not repeated here.

Where the Transducer Excitation Connector is used in a
specific data logging function, other secticns of the
System Guide provide more appropriate information.
Examples include:

o] Section Sa: Temperature Measurement
This section discusses use of the Transducer
Excitation Module and Connector in providing
excitation for RID temperature measurements.

o] Section 5d: Resistance Measurement
This section presents the overall view if a
measurement expressed in ohms is desired.

o} Section 5g: Strain Measurement
This section discusses concepts and examples of
strain measurement using the Transducer Excitation
Module/Connector.

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats coperation with various levels of complexity,
depending on user familiarity with the instrument. Scme
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.
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SPECIFICATIONS

Specifications for the Transducer Excitation Connector
are presented in Table 174-1.

Specifications for the Transducer Excitation Module can
be found in the related subsection (164). Other
specifications pertain to use of the module and
connector assemblies together. Such system-related
specifications are presented in Appendix G of this
manual.

Table 174~1. Transducer Excitation Connector Specifications

Chamnels sveviecnonecersccnrcanane 20
Terminals ..eecvesuvsesssaeasassass 5 per channel
PrOQraMiING sasesssscrserceaseaas 3 jumpers select voltage
or current excitation on
5 groups of 4 channels.
Compatibility veveecerss eesesves.. Attaches to Transducer
Excitation Module
(option 164)
Temperature
OPELALING weveovecennecancans ~20 to 709C
BLOLAGE sesvrcesnvsvsvnnesnsss =35 tO 75°¢C
Relative Humidity (without condensation)
Below 25°C cevinivinnnianenacs <= 95%
25 £0 409C ieierieniniaaaa.. <= 75%

40 £0 50°C vevieiereracaneens <= 45%
50 £0 709C vuvvrvsoscnonennas <= 40%
Altitude

Non=-Uperating .veeesecsoess.s 40,000 feet
Operating ceccssssasssssasaas 10,000 feet
Shock and Vibration cceeeeseess.. Meets MIL-T-28800C,
Class 5 Standards

174-4




174/Transducer Excitation Connector

INSTALLATTON

Applications using the Transducer Excitaticon
Module/Ccennector involve both excitation and
measurement connections. Depending on the type of
application, these connections vary somewhat.

Briefly, installation inveolves first making external
connections to the Transducer Excitation Connector.
Interconnections are then made between this connector
{which performs the excitation function: and the
connector performing the measurement function.
Measurement is actually a dc veoltage function and can
be accomplished with any of the following three input
connecters: Voltage Input Connector, Iscthermal Input
Connector, or AC Voltage Input Comnector.

The connector (excitation or measurement) must then be
attached to the appropriate option assembly already
installed in the 2280. For the excitation function,
this is the Transducer Excitation Module. The
measurement function uses the Thermocouple/DC Volts
Scanner.

Preliminary Steps

The following procedure describes Transducer Excitatieon
Connector installation on two levels. First, wiring
connecticns are explained. This procedure involves
interconnections between the measurement connector
(Voltage Input Connector, Isothermal Input Connector,
or AC Voitage Input Connecter) and the Transducer
Excitation Connector. It also requires ccnnhections
between the Transducer Excitation Connector and the
external measurement source.
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Once the Transducer Excitation Connector has been
wired, it can be installed on the rear of the
Transducer Excitation Module. Installation explanations
for the measurement connector (Voltage Input Connector,
Isothermal Input Connector, or AC Voltage Input
Connector) are covered in the appropriate subsection
(176, 175, or 160, respectively).

NOTE

Install the Transducer Excitation
Module/Connector directly below the
scanner/connector being used for the
interconnections. This arrangement allows
for maximum ease of installation.

1. Ensure that line power is disconnected and the
POWER switch is set at OFF.

2. Open the Transducer Excitation Connector housing
by gently pressing each locking tab.

WARNING

BE SURE THAT THE WIRES BEING CONNECTED ARE
NOT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE CQOULD
OTHERWISE BE ERCOUNIERED.

3. Familiarize yourself with the connecting terminal
arrangement.

0 Five connecting terminals are available for
each channel.

o Twenty sets of terminals are provided on each
input connector.
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Wiring between the connectors and from the
Transducer Excitation Connector to the external
measurement source depends on the type of
measurement being made. The figures mentioned
below can be found at the end of this subsectiocn.

o Strain measurements must be wired according
to Figure 174-2, 174-3, or 174-4 for 1/4,
1/2, or full bridge configurations,
respectively.

o RID measurements using a 3-wire, constant
voltage source must use the wiring shown in
Figure 174-5.

G RID measurements using a 3-wire, constant
current source must use the wiring shown in
Figure 174-6.

0 RID measurements using a 4-wire arrangement
must use the wiring shown in Figure 174-7.

For each connection, loosen the channel terminal
screw, attach the external wire (or jumper) to the
screw, then tighten the screw until the wire is
firmly in place.

For each connecteor, close the housing and ensure

that the external wires exit the rear of the
enclosure without being pinched.
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Attaching the Connectors
WARNING

BEFORE INSTALLING THE WIRED INPUT CONNECTOR
AT THE 2280 REAR PANEL, ENSURE THAT ALL LINE
POWER TO THE MATNFRAME CR EXTENDER (HASSIS
IS DISCONNECTED. LETHAL VOLTAGES MAY BE
PRESENT WITHIN THE 2280 AND ON SCME OPTION
CARDS. DO ROT REMONVE ANY INSTRIMENT COVERS
UNLESS YOU ARE QUALIFIED TO DO SO.

Camplete the installation by physically installing the
connectors as follows:

1. Position the enclosed (and wired) ccnnectors in
the guides of the apprcpriate 2280 rear panel
slots. Ideally, the Thermocouple/DC Volts Scanner
will occupy the slot immediately above that of
Transducer Excitaticn Module.

2. Push the connectors onto the card edge connectors.
Continue pressing each connector until it is fully
engaged.

3.  Attach each connector housing to the chassis with
the retaining screws.
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INSTALLATION TEST

Use the following procedure to test for proper
installation of the Transducer Excitation Connector:

1. Ensure that power 1s not applied to the 2280.
2. Prepare the A/D Converter for installation by
setting the A/D Converter address switch to €.

3. Install the A/D Converter in the 2280.

4. Install a Therﬁocouple/DC Volts Scanner directly
below the A/D Converter.

5. Install the Transducer Excitation Connector directly
below the associated Thermocouple/DC Volts
Scanner.

6. Install the Transducer Excitation Connector
(option 174) on the rear of the module.

7. Apply power to the 2280.

8. Program the 2280 to list the hardware
configuration as follows:

Press: Display:

MAIN MENU CHOICE <M FCR MENU>? A

L <L> LIST PROGRAM AND CONFIGURATION

ENTER L: LIST MENU CHOICE <A~-2>7 E

C I<C> LIST HARIWARE QUNFIGURATION

ENTER LISTING <PRESS EXIT TO ABORE>

(list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A
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9. Check the printed configuration list for correct
hardware installation. A Transducer Excitaticon
Module/Connecter installation should yield a
listing that correctly identifies each decade of
channels by beginning channel number and type. Look
for the following:

BEGINNING CHANNEL NUMBER = 20
TYPE = TRANSDUCER EXCITATION
BEGINNING CHANNEL NUMBER = 30
TYPE = TRANSDUCER EXCITATION

PROGRAMMING

Programming with the Transducer Excitation
Module/Connector depends on the type of measurement
application. Programming instructions are presented in
the appropriate area of Section 5. Briefly, these areas
are:

0 Section 5a: Temperature Measurement

3-Wire and 4-Wire connections are supported for
RID or thermistor measurement.

o] Section 5d: Resistance Measurement
Although 3-wire or 4-wire connections for
resistance measurement are the same as for RID
nmeasurement, different programming entries are
required.

o] Section 5¢g: Strain Measurement
This section covers the programming steps required

for 1/4, 1/2, or full bridge configurations. A
total of six configurations are possible.
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OPERATION

Once installed in the data logger, the Transducer
Excitation Input Connector requires no further operator
attention.

Use of the Transducer Excitation Module (in conjunction
with the Transducer Excitation Input Connector) is
described in sections 5a and 54 of this manual. In
addition, the data logger offers a wide range of
programming and operating features that are fully
documented in the User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o} Parts List
o Schematic Diagram
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Input
Connector

Transducer
Excitation
Connector

SHIELD

HI

i

4 4
) VR

p
>< j
o
Ny
f—User Supplied Resistor
{same nominal resjistance
as strain gage being
measured) .
L

Figure 174-2. Wiring (1/4 Bridge Strain)
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SHIELD
Input o

Connector

BI »—]

- .

i bt >

B ./ g]
Transducer < ’ G
Excitaticn
Connector

D . &

/2 B

Figure 174-3. Wiring (1/2 Bridge Strain}
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SHIELD I
Input o .

Connector

H: .———]

A » ¢ @

] / ) [5
Transducer < & & ¢
Exc¢itation “ |
Connector

3] L .

2 *

Figure 174-4. Wiring (Full Bridge Strain)
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Connector
HI ’““““]
| >
Transducer B

Excitation
Connector c

1/2

]

%RR

SHIELD
Input LO i
fas
Ny
F
S

\

W

\

o
L 4
. & A A A

R, user supplied resistor

Figure 174-5. Wiring (3-Wire RID, Constant Voltage)
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BIELD
Input l
Connector LO
(first
channel) HI
A €
Transducer
Excitation B e
Connector
- <
D‘\\
\ /2 @
(
SHIELD
Input I
Connector Lo
{second
channel) HI el
\,

Figure 174-6. Wiring (3-Wire RID, Constant Current)
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174/Transducer Excitation Connector

( SHIELD I

~TA

a

LO

HI
(h e

Bc/]

C

e :

o
[ ]

i/72 @

Figure 174~7. Wiring (4-Wire RID, Constant Current)
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2280A~175
Isothemmal Input Connector

INFRODOCTION

The Isothermal Input Connector routes a maximum of 20
thermocouple or voltage input channels to the scanner.
The connector attaches to the 88-pin edge connector at
the rear of the scanner card. The Isothermal Input
Connector is illustrated in Figure 175-1.

The connector assembly is enclosed in a plastic

" housing. This arrangement provides protection for the
terminal connections and strain relief for the external
wiring. Retaining screws secure the housing to the
scanner chassis.

Each Input Connector channel uses three screw terminals
(HIGH, LOW, and SHIELD). Each terminal can withstand a
maximum of 250 volts rms. An isothermal block of
aluminum surrounding the terminals helps to maintain a
uniform temperature among all channel terminals.

P/N 647701, Rev 1
February, 1985

175-1




Figure 175-1. Isothermal Input Connector
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WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
cperator-related information. A general description and
list of specifications describe the option's
capabilities. Installation instructions and
installation test procedures then describe how to get
the cption up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

The User Guide presents complete cperating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

SPECIFICATIONS

Table 175-1 lists the specifications for the Isothermal
Input Connector.
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Table 175-1. Isothermal Input Connector Specifications
Gmnels L BEC I BN B B R N B B B R 20

Termingals cecceecenscssonscseasaas 60 (HI, LO, SHIELD per
channel)
Maximum Voltage RAting ce.escases 250V dc or ac ms from any

teminal to any other
terminal or ground.

Temperature
Omratmg A R ENEACDs RSO TO D EE “26 to 700C
Storage ----- ST As O EsE LS. RN _55 tO 75 C

Relative Humdlty (wa.thout condensation)
&low 25CO.COIQIOOODOCOOQ¢I' <‘-' 95%

25 0 40°C teeinnnnn cnenessas <= 75%
40 £0 50%C tevrieininrnaneaa. <= 453%
50 £0 70°C vereerenconanecnes <= 40%
Altitude
Non-Operating cceececsneceans 40,000 feet
Operating vivercovresnnsesses 10,000 feet
Shock and Vibration .c.eccecocose Meets MIL~T-28800C,

Class 5 Standards
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INSTALIATION

Connections from external measurement socurces to the
2280 Series Data Logger are made via wiring to the
input connector block. Installation of the Iscthermal
Connector involves assembling and connecting the wires
to the terminals, and attaching the connector to the
appropriate scanner.

Preliminary Steps

1. With line power disconnected and the POWER switch
set at OFF, locate the connector housing in the
rear panel of the 2280.

2. PRemove the two retaining screws that hold the
clamshell assembly to the chassis.

3. Firmly grasp the housing at each end and pull
until the enclosed connector block is disconnected
from the scanner.

4. COpen the housing by gently pressing each locking
tab.

Shield Considerations

Current resulting from a capacitive charge and
discharge between the A/D Converter and the chassis can
produce unstable readings. Therefore, a path for this
current is utilized by connecting the SHIELD lead to
the LOW lead at the measurement point. This arrangement
improves common-mode noise rejection. It 1s shown in
Figure 175~2. With the A/D Converter and the instrument
shield tracking the same voltage, common-mode current
in the HI and LOW leads is minimized. Note that HI, LOW
and Shield are fully isolated and capable of being
safely flcated to 250 volts above ground.
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VOLTAGE BEING
MEASURED fre.
THERMOCOUPLE
VOLTAGE)

COMMON-MODE
VOLTAGE NOISE

2280 SCANNER AND A/D

- STIELD
i AT 1

= T cOMMONWMODE

CURRENT

-r
e
!

{UNDESIRABLE! LO

SHIELD

f\) SHIELD CURRENT {OK)

i

a7

— o rowms e —

Figure 175-2. Shield Connection for Optimtm Ccmmmon

Mode Rejection
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Use the following SHIELD guidelines when connecting the
Isothermal Input Connector:

1. If significant RFI (Radio Frequency Interference)
or EMI (Electro-Magnetic Interference) is present,
the best measurement results are obtained by
connecting SHIELD to LOW (on the input connector)
with the shortest possible path.

2. If significant common mode voltage {(greater than
one volt) is present, connect SHIELD to LOW by
means of a third wire at the measurement point.
This arrangement is shown in Figure 175-2.

3. Never tie SHIELD to HI. This may actually amplify
the effects of noise on the signal, causing a
degradation in measurement performance.

4. Never leave SHIELD unconnected. Static charge
buildup may cause the maximum SHIELD to LOW
voltage to be exceeded, resulting in instrument
damage.

5. Never connect SHIELD to earth ground unless the
LOW terminal is also grounded. This results in
greatly increased common mode currents due to the
large value of capacitance between the Shield and
the A/D Converter.

Connecting the Thermocouples

The Isothermal Input Connector is now ready to be wired
ro the external thermocouples. For each connection,
loosen the channel terminal screw, attach the external
wire to the screw, then tighten the screw until the
wire is firmly in place. Notice that the three
terminals for each channel are marked HIGH, LOW, and
SHIELD. Starting at Channel 0, attach the external
wiring for the desired appiication.
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WARNING

VERTFY THAT THERMOCOUPLES ONLY ARE BEING
QONNECTED AS INPUTS TO THE ISOTHERMAL INPUT
CONNECTOR. LETHAL VOLTAGE OR CIRRENT COOLD
CTHERWISE BE PRESENT.

NOTE

For proper reading polarity, ensure that the
red lead is aiways connected to LO and the
remaining lead is always connected HIGH.

Close the housing over the input connector, ensuring
that the external wires exit the rear of the enclosure
without being pinched.

Attaching the Isothermal Input Connector
WARNING

BEFORE INSTALLING THE WIRED INPUT CONNECTOR
AT THE 2280 REAR PANEL, ENSURE THAT ALL
POWER TO THE MAINFRAME OR EXTENDER (HASSIS
IS DISCONNECTED. LETHAL VOLTAGES MAY BE
PRESENT WITHIN THE 2280 AND ON SOME OPTION
CARDS. DO NOT REMOVE ANY INSTRUMENT COVERS
OUNLESS YOU ARE QUALIFIED TO DO SO.

Canplete the Isothermal Input Connector installation as
follows:

l. Position the assembled input comnector in the
guides of the 2280 rear panel slot containing the
appropriate scanner.

2. Push the comnector firmly into place on the card
edge connector at the rear of the scanner.

3. Attach the connector housing to the chassis with
the two retaining screws.
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A quick method for verifying correct installation
involves a hardware list. With an Isothermal Input
Connector and Thermocouple/DC Volts Scanner installed
directly below the A/D Converter, enter the following
keystrokes from the front panel:

Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A-Z>? E
C L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TC ABORI>
(list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A

Among other things, the resulting printed configuration
1ist identifies each channel block by beginning channel
number and type. The following printout example identifies
channel blocks 00-09 and 10-19:

BEGINNING CHANNEL NUMBER = 0
TYPE = THERMCCOUPLE
BEGINNING CHANNEL NUMBER = 10
TYPE = THERMOCCUPLE

PROGRAMMING

Iscthermal Input Connector programming involves nothing
more than specifying the function and type of
thermocouple (or d¢ voltage range) for the desired
channel. This procedure 1S summarized on the
Programming Form. Full programming technigues are
documented in the User Guide.
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OPERATION

Once installed in the Data Logger with the appropriate
connections, the Iscthermal Input Connector requires no
further attention.

SERVICE TNFORMATION

The following additional information can be ﬁound in
the 2280 Series Service Manual:

o) Parts List
o] Schematic Diagram
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- 2280A~176
Voltage Input Connector

INTRODUCTION

The Voltage Input Connector routes a maximum of 20
voltage input channels to the scanner. The connector
assembly is enclesed in a plastic connector housing
both for protection of the terminal connections and
strain relief for the external wiring. This assembly 18
mounted to the 88-pin card-edge connector on the rear
of the scanner. Retaining sCrews attach this housing to
rhe chassis. The Voltage Input Connector is illustrated
in Figure 176-1.

Each Input Connector channel uses three screw terminals
(HIGH, LOW, and SHIELD). Each terminal can withstand a
maximum of 250 volts rms.

P/N 647735, Rev 1
February, 1985
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176/Voltage Input Connector

Figure 176-~1. Voltage Input Connector
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176/Voltage Input Connector

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
operator-related information. A general description and
list of specifications describe the coption's
capabilities. Installation instructions and
installation test procedures then describe how to get
the opticn up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

The User Guide presents complete cperating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, fermat. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Scme
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

SPECIFICATIONS

Specifications for the Voltage Input Connector are
presented in Table 176-1.
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176/Voltage Input Connector

Table 176-1. Voltage Input Connector Specifications

ChannelsS .vecveseavesasonssss sene 20

TEIMANALS veesnerenccansasacaesss 60 (HI, 1O, SHIELD per
channel)

Maximum Voltage RAting ....eesvee 250V dc or ac ms from any

terminal to any other
terminal or ground.
Temperature )
Operating ..... coercacacesass =20 to 70°C
SEOLAGE vevseecoresaannennnss =55 to 75°C
Relative Humidity (without condensaticn)

BElOW 25°C vereversnnnscnaces <= 95%
25 £0 40°C veinireinnannnacn. <= 75%
40 £0 50°C vevirerinconncenas <= 45%
50 t0 70°C ceieannn. ceereeees <= 40%
Altitude
Non=Operating cvecevssccnanes 43,000 feet
Operating ceceececenseaseeaasss 10,000 feet
Shock and VIDration .seeevenanosss Meets MIL~T-28800C,

Class 5 Standards
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INSTALLATION

External measurement sources are connected to the 2280
Series Data Logger via wiring to the input connector
block. Installation of the Voltage Input Connector
involves assembling and connecting wiring to the
terminals and attaching the connector to the
appropriate scanner.

Preliminary Steps

1. With line power disconnected and the PCWER switch
set at OFF, locate the connector housing in the
rear panel of the 2280.

2. Loosen the two retaining screws that hold the
housing to the chassis.

3. Fimmly grasp the housing at each end and pull
until the enclosed connector block is disconnected
from the scanner.

4. Open the housing by gently pressing each locking
tab.

Shield Considerations

Current resulting from a capacitive charge and
discharge between the A/D Converter and the chassis can
produce unstable readings. Therefore, a path for this
current is utilized by connecting the SHIELD lead to
the LOW lead at the measurement point. This arrangement
improves common-mode noise rejection. It is shown in
Figure 175-2. With the A/D Converter and the instrument
shield tracking the same voltage, common-mode current
in the HI and LOW leads is minimized. Nete that HI, LOW
and Shield are fully isolated and capable of being
safely floated to 250 volts above ground.
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176/Voltage Input Connector

Use the following guidelines when connecting the
Veltage Input Connector:

l‘

If significant RFI (Radio Frequency Interference)
or EMI {(Electro-Magnetic Interference) is present,
the best measurement results are obtained by
connecting SHIELD to LOW (on the input connector)
with the shortest possible path.

If significant common mode voltage (greater than
one volt) 1is present, connect SHIELD to LLW by
means of a third wire at the measurement point.
This arrangement is shown in Figure 175-2.

Never tie SHIELD to HI. This may actually amplify
the effects of noise on the signal, causing a
degradation in measurement performance.

Never leave SHIELD unconnected. Static charge
buildup may cause the maximum SHIELD to LOW
voltage to be exceeded, resulting in instrument
damage. :

Never cornnect SHIELD to earth ground unless the
LOW terminal is also grounded. This results in
greatly increased common mode currents due to the
large value of capacitance between the Shield and
the A/D Converter.

Connecting the Volitage Input Wires

WARNING

BE SURE THAT THE WIRES BEING CONNECTED ARE
ROT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE COULD
OTHERWISE BE ENCOUNIERED.
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The Voltage Input Connector is now ready to be wired to
external measurement systems. Proceed as follows:

1.

For each connection, loosen the channel terminal
screw, attach the external wire to the screw, then
tighten the screw until the wire is fimly in
place.

Notice that the three terminals for each channel
are marked HIGH, LOW, and SHIELD. Starting at
Channel 0, attach the external wiring for the
desired application. Observe proper polarity.

Close the housing over the input connector,
ensuring that the external wires exit the rear of
the enclosure without being pinched.

Attaching the Voltage Input Connector

WARNING

BEFORE INSTALLING THE WIRED INPUT CONNECTOR
AT THE 2280 REAR PANEL, ENSURE THAT ALL LINE
POWER TO THE MAINFRAME OR EXTENDER CHASSIS
IS DISCONNECTED. LETHAL VOLITAGES MAY BE
PRESENT WITBIN THE 2280 AND ON SCME OPTION
CARDS. DO NOT REMOVE ANY INSTRUMENT COVERS
UNLESS YOU ARE QUALIFIED TO DO SO.

Complete the Voltage Input Connector Installation as
follows:

1.

Peosition the enclosed (and wired) input connector
in the cquides of the 2280 rear panel slot
containing the appropriate scanner.

Push the connector firmly into place on the
card—-edge connector at the rear of the scanner.

Attach the connector housing to the chassis with
the two retaining screws.
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INSTALLATION TEST

Correct installation is verified through the hardware
listing function.

1. Ensure that the POWER switch is tummed to (FF.

2. Check that the A/T Converter is installed in the
2280 {(address switch set to 0J.

3. Install the Thermocouple/DC Volts Scanner (162)
directly below the A/D Converter.

4. Install the Voltage Input Connector on the
scanner.

5. Apply power to the 2280.

6. Program the data logger for a hardware list as

follows:
Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A~2>7 E
C , L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ARORI>
{list is printed)
EXIT MAIN MENU CHOICE <M FOR MENU>? A
Among other things, the resulting printed configuration

list icdentifies each channel block by begimning channel
number and type. The following printout example identifies
channel blocks 00~89 and 10-19:

BEGINNING CHANNEL NUMBER = 0
TYPE = VOLTS/CURRENT
BEGINNING CHANNEL NUMBER = 10

TYPE = VOLIS/CURRENT
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PROGRAMMING

Voltage Input Connector programming involves nothing
more than specifying the function and range for the
desired channel. This procedure is summarized on the
Programming Form. Full programming techniques are
documented in the User Guide.

OPERATICN
Once installed in the data logger with the appropriate
wiring, the Voltage Input Connector requires no further
attention.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o Parts List
o Schematic Diagram
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22808-177
RIO/Resistance Input Connector

INTRODOCTION

The RTD/Resistance Input Connector provides 20 sets of
connection points for wiring external resistance
transducers to the RID/Resistance Scanner. The

RID/Resistance Input Connector is illustrated in Figure
177-1.

Each of the 20 channels of terminals provides five
termination points for accommodating 4-Wire, 3-Wire,
and 2-Wire measurement configurations. The use of a 3mm
(1/8 in) standard blade screwdriver is required for
fastening the lead wires in the terminal blocks.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
description, specifications, and installation
information directly related to the use of the
RID/Resistance Input Connector with the RTD/Resistance
Scanner.

P/N 749648
February, 1985

177-1




Figure 177~1. RID/Resistance Input Connect.or
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177/RTD/Resistance Input Connector

When the RTD/Resistance Input Connector and Scanner are
used to implement a specific data logging function,
other sections of this System Guide provide more
appropriate information. These sections include:

o Section ba: Temperature Measurement
This secticn discusses use of the RID/Resistance
Scanner {(and Connector) in measuring temperature
(RIDs or thermistors).

o] Section 5d: Resistance Measurements
This section discusses how to obtain a measurement
expressed in ohms.

General Data Logger system operating instructions are
not presented in this manual, but are given in the User
Guide. The User Guide presents operation at various
levels of complexity, to better match user familiarity
with the instrument, and is the ultimate authority on
operation-related questions.

SPECIFICATIONS

Specifications for the RTD/Resistance Input Connector
are presented in Table 177-1.

Specifications for both the RID/Resistance Scanner and
Input Connector can be found in the 163 subsection.
Other specifications which pertain to the use of these
option assemblies in specific applications such as
measuring RIDs are presented in Appendix G of this
manual.

Table 177-1. RTD/Resistance Input Connector Specifications

Channels .icevesccescsencsnaases 20

Terminals (..... sectesnctcncanns 100 (HI EXC, HI, 1O,
IO EXC, and LO COM per
channel)

177-3




177/RID/Resistance Input Connector

Maximum Voltage Rating and

mating RID/Resistance Scanner Mode

163 Measurement Mode .....c.
RAtings sovvececcncaess

163 Measurement Mode ..uvees
RAtings cceeasevaccsans

163 Measurement Mode ...... .
Ratings .ccoveeessannace
Canmtibility L2 BE B N BE BN BN B BN B N B Y B Y B N )

Temperature

Operating sececescensacancaa
SLOYage svevenreress cevianca

4-Wire (4W)

250V dc or ac mms between
any two channels or any
channel and ground,

30V dc or 24V ac mms
between any terminals of
a channel

3=Wire Accurate (3WA)
250V dc or ac rms between
channels in different
decades or between channels
in a decade and ground,
30V dc or 24V ac ms
between any terminals
within a decade except
between LO (OHs.

(10 OOMs of channels
within a decade are
connected together
internally).

3~Wire Isolated (3WCM)
same as for 4=-Wire
Attaches to RID/Resistance
Scanner {option 163)

Relative Humidity (without condensation)

Below 259C vivvveiinncncnnas

25 t0 409C teiriiiiiiinnnnn .

40 to 50°C ........ Cereaeens

50 £0 709C viieiniinianannna
Altitude

Non-0perating .cecveeveviness

Operatifld seescscsacecnanaas
Shock and Vibration secveecsvees

-20 to 70°C
~-55 to 75°C
<= 95%
<= 75%
<= 45%
<= 40%

40,000 feet
16,000 feet
Meets MIL-T-28800C, Class
5 Standards
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177/RID/Resistance Input Connector

INSTALLATION

External resistance sensors are connected to the 2280
Series Data Logger through the RID/Resistance Input
Connector. Installation of this connector involves
assembling and connecting the sensor lead wires to the
connector terminals and attaching the connector to the
RTD/Resistance Scanner.

Preliminary Steps

1. With 2280 line power disconnected and the POWER
switch set at OFF, locate the horizontal connector
housing in the back.

2. Loosen the two retaining screws that hold the
housing to the chassis.

3. Fimmly grasp the housing at both ends and pull
until the enclosed connector block is disconnected
from the scanner.

4. Open the housing by gently pressing each locking
tab.

Connecting the Resistance Sensor Input Wires
WARNING

BE SURE THAT THE WIRES BEING CONNECTED ARE
NOT ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
TEAT THE EXTERNAL CIRCUIT CONNECTED TO THESE
WIRES IS NOT ENERGIZED. LETHAL VOLTAGE COULD
OTHERWISE BE ENCOUNTERED.
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177/RT/Resistance Input Connector

The RID/Resistance Input Connector can now be wired to -

external resistance sensors. Proceed as follows:

lO

Familiarize yourself with the arrangement of the
connecting terminals.

o

Five connecting terminals are available for
each channel.

Twenty sets of teminals are provided on each
input connector.

Wiring for each set of temminals is defined
by the 4-Wire (4W), 3~Wire Accurate (3WA), or
3-Wire Isolated (3WCM} measurement mode
selected on the associated RID/Resistance
Scanner.

Where lead wire resistance errors are
negligible, 2-Wire connections can be used
when the Scanner is set for 4-Wire cperation.

Refer to the following Figures 177-2 through

177-5. The connector housing decal is alsc a
good reference source.

For each connection, loosen the terminal block
screw with a 3mm standard blade screwdriver, place
the stripped end of the external wire or jumper
inside the terminal block opening, and tighten the
screw until the wire is firmmly clamped in place.
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177/RTD/Resistance Input Connector

NOTE

To form jumpers with and connect all but the
largest gauge lead wire, strip about 30mm
(1.2in) of insulation from the end of the
wire. Place the end in one of the two
terminal block openings and clamp it in.
Form a sharp "U" in the lead wire
approximately 15mm (0.6in) from the terminal
block. Stuff the bottom of the "U" in the
second terminal block opening and clamp it
in, thereby connecting the lead wire and
forming a jumper at the same time.

3. Close the housing over the input connector,
ensuring that the external wires exit the rear of
the enclosure without being pinched.

Attaching the Input Connector
WARNING

BEFORF, INSTALLING THE WIRED INPUT CONNECTOR
AT THE 2280 REAR PANEL, ENSURE THAT ALL LINE
POWER TO THE MAINFRAME OR EXTENDER CHASSIS
IS DISCONNECTED. LETHAL VOLTAGES MAY BE
PRESENT WITHIN THE 2280 AND ON SOME OPTION
CARDS. DO NOT REMOVE ANY INSTRUMENT COVERS
UNLESS YOU ARE QUALIFIED TC DO SO.

Complete the connector installation as follows:

1. Position the wired and enclosed input connector
in the the 2280 rear panel slot containing the
RID/Resistance Scanner.

2. Push the input connector firmly into place on the
scanner rear card-edge.

3. Attach the connector housing to the chassis with
the two retaining screws.
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177/RID/Resistance Input Connector

INSTALLATION TEST

Proper RID/Resistance Scanner installation can be
checked by listing the hardware configuration. Proceed
as follows:
Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A

L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <2-Z>7 E

C L<C> LIST HARDWARE CONFIGURATIO

ENTER (list is printed)

EXIT MAIN MENU CHOICE <M FOR MENU>? A

Among other things, the resulting printed configuration
list identifies each channel block by beginning channel
number and type. The following printout example identifies
two channel decades, (-9 and 10-19:

BEGINNING CHANNEL NUMBER = 0

TYPE = RID
BEGINNING CHANNEL NUMBER = 10
TYPE = RID

To test for proper Input Connector installation,
perform the appropriate installation test in the
Temperature Measurements {(RTD or Thermistor}), and/or
Resistance Measurements subsections of Section 5.

PROGRAMMING

Programming the 2280 Series Data Logger to utilize the
RID/Resistance Scanner/Connector involves procedures
common to other assemblies. This programming process is
summarized on the Programming Form and is fully
explained in the User Guide.
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177/RID/Resistance Input Connector

Instructions specific to the RID/Resistance
Scanner/Connector are listed in the CHANNEL PROGRAM
section of the Programming Form. Several choices are
available:

o] The RTD type associated with a channel can be
programmed. If any of several common RTDs is
selected, no further programming is necessary: the
2280 provides a stored set of applicable RID
constants.

o] If a user-defined RTD is associated with a given
channel, unique RO, Alpha, Delta, and C4 RID
constants can be programmed.

0 Resistance measurement ranges can be selected. The
following ranges are provided by the
RID/Resistance Scanner/Connector:

256 .00 CHMS
2048.0 CHMS
64 .000 KCHMS

CPERATION

Once installed in the Data Logger, the RID/Resistance
Input Connector requires no further operator attention.

Use of the RID/Resistance Scanner with the
RID/Resistance Input Connector is described in sections
5a and 5d of this manual. In addition, the User Guide
documents the wide range of programming and operating
features offered by the 2280 series.

SERVICE IRFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o] Parts List
o Schematic Diagram
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177/RID/Resistance Input Connector

HI EXC &

HI L

Sensor

LO . T
LO EXC @

This is the most accurate measurement mode.

Figure 177-2. 4-Wire Connections
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177/ Resistance Input Connector

HI EXC
IJumper

HI

Sensor %
L0 [ T T

LO EXC
Jumper

LO COM

Ensure that the HI and IO EXC lead wires
have the same length, composition, and
resistance. g

Use the 3-Wire configuration if possible.
Remember that the LO COMs of ten channels
{e.g. 0-9) are connected together inside the
Connector PCB.

Figure 177-3. 3-Wire Accurate Connections
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177/RTD/ Resistance Input Connector

HI EXC
Jumper

HI v

Sensor %
L0 & T
1.0 EIC e : !

Insure that the HI and IO EXC lead wires
have the same length, composition, and
resistance.

This is much less accurate than the 3WA mode
for all but many-kilohm resistance
measurements.

Figure 177-4. 3-Wire Isolated Connections
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177/R1VResistance Input Connector

HI EXC
Idumper

HI

Senaor

AN g

Lo
Jumper
LO EXC

Lead wire resistances must be negligible
when compared to the sensor resistance.

Figure 177-5. 2-Wire Connections
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2280A-179
Status Input Connector

INTRODUCTION

The Digital/Status Input Connector can be used for the
mutually exclusive functions of providing BCD digital
input, binary digital input, or status input
information to the 2280 Series Data Logger. This
assembly connects to the Digital I/0 Becard (Cption
-168) . It can be configured by the user.

The Digital/Status Input Connector is illustrated in
Figure 179-1.

WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
cperator-related information. A general description and
list of specifications describe the option's
capabilities. Installation instructions and
installation test procedures then describe how to get
the option up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

P/N 647669, Rev 1
February, 1985
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179/Status Input Connector

"elsfelsiejsisisielsiels]
~eisle]slelslejs]s]s]els] TP

~islslelsle|sje]slesle]s] [s]sle[s]e]se]s[]se]s]~
slelslefsle]sielsle]s]e] [e]s]els]e[s]e[s]e]s]e]s]~

-

Handshake Terminal Abbreviations

Symbol Name Signal Direction
IL3 Invert LOAD3 Input
L3 10BD3 Input
IBUSY Invert BUSY Output
BUSY BUSY Output
s/C Single/Continuous Control Input
IAL Invert Acknowledge 1 Qutput
a2 Invert Acknowledge 2 Output
A2 Acknowledge 2 ' Qutput
112 Invert LOAD2 ~ Input
L2 LOAD2 Input
Al Acknowledge 1 Qutput
IL1 Invert LOADL Input
L1 LOADL Input

Figure 179-1. Digital/Status Input Connector
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179/status Input Connector

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option~specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

SPECIFICATIONS

Specifications for the Digital/Status Input Connector
are presented in Table 179-1.

Table 179-1. Digital/Status Input Connector Specifications

Channels «.ececvcessasaecessessss 20 single bit, or
one 5 BCD digit word, or
one 17~bit binary word
Terminals sceeeeevsvasoncasananss 72
Maximum Input Voltage ........... 6V dc
IS0lation sevvesvcscccsscansesses 30V dC Or ac rms between
any terminal and ground.
Compatibility seeeveeseeseesnssa. Attaches to Digital I/0
(option 168}
Temperature
OPErating +eeesevesssssseesss =20 to 709C
SEOLAYE wevernenaressaasrases =55 to 75°C
Relative Humidity (without condensation)
BEIoW 259C sevvecvacacasannes <= 95%
25 £0 409 cieciiiinniiianeas <= 75%
40 £0 50%C ceeieiariianerann. <= 45%
50 £0 70°C vvvvnrenancnasasas <= 40%

Altitude
Non=-Operating ..ceeeseseresss 40,000 feet
Operating cceeesessusvcncons . 10,000 feet

Shock and Vibration eeseessse.... Meets MIL-T-28800C,
Class 5 Standards
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179/Status Input Connector

DIGITAL/STATUS INPUTS -~ GENERAL

Bach Digital/Status Input Connector must be configured
for use with the Digital I/0 Board. Also, a handshake
procedure must be specified to allow data exchange with
external devices.

Input Data Format
Digital input data formats (BCD and Binary) are shown in
Figure 179-2. One of the following two data formats can
be specified by the user:

o 5-digit BCD (Binary-Coded Decimal that ranges from
+/= 79999), with polarity sign , or

o] 16-bit Binary Format with sign.
The desired format is chosen by configuring inputs 21

and 22 on the Digital/Status Input Connector as
follows:

Binary: Input 21 -~ 0 BCD: Input 21 - 1
Input 22 -~ 0 Input 22 -~ §

Zero (0) indicates a jumper from the SIGNAL terminal to
its RETURN. One (1) indicates no connection.

NOTE
Do not leave both inputs open. Digital 1/0

Board operation is undefined if the inputs
are open.
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BINARY-CODED DECIMAL (HCD)

X H
DIGIT 4 ; DiGIT 3 ! BIGHT 2 [ BISIT 1 ! 51631 0
b | l | |
l [ S N T O O A OO O T I
7 2i,.2 19 18 17 16,15 & 13 1z Il ¢ 8 & 7 6 5 s .3 2 4 &
CONF | GURATION MOST LEAST
BiTS " STGNIFICANT SIGRIF1CART
nIslt ni6T

BIRARY

SIGN BITe

i

N

[ pammtF 2 ey

EREEE NN

s WP { T T N ¥ A - - I S v TR - - S T T T R 2 |

CONF{GURAT [ON 05T LEAST
EHEN SIGNIFICANT SIGNIFICANT
B BIT
P

¢ I, « » HIGH (OR GPEN)

Figure 179-2. Digital Input Data Formats
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179/Status Input Connector

Digital Input

When configured for digital input, the Digital/Status
Input Connector allows the Digital I/0 Board to accept
parallel digital data from an external source. This
data is received at the channel address set on the
associated Digital 1I/0 Board.

Digital Input Handshake Process

One of three data input handshake methods must be used
to properly interface the connector with digital input
data. The three methods are illustrated in Figure
179-3. Although any one handshake method acts
independently of the other two, the functions performed
by each are identical. Note that a data input handshake
process is used for BCD or Binary input configuraticns
only.

Select the desired method by comnecting the external
device to the proper handshake terminals on the
Digital/Status Input Connector. These terminals are
located on the right side of the assembly, directly
below the connector pins. Refer to Figure 179-3 for the
location of the proper handshake terminals. Also note
the following:

o} Unless otherwise specified, all control signals
are active (1) in BIG lcgic state. Each signal
may be set to zero by comnecting it to its RETURN
temminal or by driving it to a logic low level
with respect to the RETURN.
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DIGITAL INPUT HANDSHAKE SIGNALS SHOWING NORMAL
(NON-ENVERTED) SIGNAL POLARITY

METHOD 1

Ack | ] 201 | " l

LOAD t N L—! N

INPUT DATA X _vaLpData X

METHOD 2

ACKZ—J _I l
E.OAII)Z---«*—--—J . l ” r

NPUTDATA X VALID DATA X

METHOD 3

woaos L] L L

aus w1
INPUT DATA X_VALID X X vaLio X X _vALID X

Figure 179-3. Digital Input Handshake Signals Showing

Normal (Nor—Inverted) Signal Polarity
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o  The terminals marked 5/C on the connector comprise’

the Single/Continucus control.

a. If left unconnected, this control line sets
the Digital 1/0 Board in a continuous input
mode. In this mode, the handshake and data
loading process are performed repeatedly
between input data sampling by the 2280. The
2280 reads only the latest data loaded.

b. If the 8/C SIGNAL termminal is connected to
RETURN, the Digital I/0 board is placed in a
single input mode. In this mode, data may be
loaded only once between samplings by the
2280. Once a load has cccurred, the handshake
process is inhibited until the 2280 has
retrieved the input data from the Digital I/0
Board.

HANDSHAKE METHOD #1

Immediately following power-up, Al {Acknowledge 1) is

asserted (highl. Al is a 32-microsecond pulse generated:

by the Digital 1/0 board indicating that data may be
loaded. Data is entered by the external device and
latched with the L1 (LOADl) control signal. In the
continuous mode, Al is again asserted after L1 is
reset. In the single mode, Al is inhibited until the
input data is sampled by the 2280.

HANDSHAKE METHOD #2

Following power-up, A2 (Acknowledge 2} is asserted by

the Digital I/0 board. L2 (LOAD2) may then be asserted
by the external device to lcad the data on the input
lines. A2 is withdrawn once the data is received. L2
may then be withdrawn. In the continuous mode, A2 is
again asserted after L2 becomes low. In the single
mode, A2 remains inactive until the 2280 has sampled
the data. In either case, I2 must be reset low before .
the cycle may be repeated.
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HANDSHAKE METHCD #3

L3 (LOAD3) may be asserted by the external device at
any time. In the continuocus mode, each assertion of L3
causes the input data to be loaded. In the single mode,
only the first L3 following power-up, or following a
data sampling by the 2280B, is effective. The Digital
I/0 Board generates a BUSY signal during the time that
the data is being sampled. L3 is not effective during
this time. BUSY is asserted for a period of
approximately 68 microseconds.

Status Input

When configured for status input, the Digital/Status
Input Connector allows the Digital 1I/0 Board to accept
a maximum of 20 separate one-bit inputs from an
external scurce for each Digital I1/0 Board installed in
either the 2280 Mainframe or the 2281A Extender
Chassis. Each bit is associated with a channel
programmed as status input.

The Status Input configuration is achieved on the
Digital/Status Input Comnector by installing a jumper
at input 21 and leaving input 22 open.

CAUTION
Do NOT leave both inputs 21 and 22 open.

This code makes the Digital 1/0 act as a
Status Outpat.
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INSTALLATION

Connections from external control points or terminals
to the 2280 Series Data Logger are made via external
wiring to the Digital/Status Input Connector.
Preparation of the Digital/Status Input Connector
involves opening its connector housing, assembling and
connecting the appropriate wiring on the terminals,
closing the connector housing, and connecting it back
to the Digital I/0 board. The following steps detail
this procedure:

WARNING

ENSURE THAT ALL LINE POWER TO THE MAINFRAME
OR EXTENDER (HASSIS IS DISCONNECTED. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280 AND
ON SOME OPTION CARDS. DO NOT' REMOVE ANY
INSTROMENT' OOVERS UNLESS YOU ARE QUALIFIED
TO DO 0.

Pxéliminary Steps

1.

With line power disconnected and the POWER switch

turned to OFF, locate the connector housing in the

rear panel of the 2280.

Remove the two retaining screws that hold the
housing assembly to the chassis.

Firmly grasp the connector housing at its midpoint
and pull until the enclosed connector block is
disconnected from the Digital I/0 Board.

Open the housing by gently pressing each locking
tab.

Configure the connector for either status input or
digital input (BCD or Binary).
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Connecting the Wires
WARNING

BE SURE THAT THE WIRES BEING CONNECTED TO
THE DIGITAL/STATUS INPUT CONNECTCR ARE NOT
ENERGIZED. IF POSSIBLE, DISCONNECT THESE
WIRES AT THE OTHER END. IN ANY EVENT, ENSURE
THAT THE ASSOCIATED EXTERNAL CIRCUIT IS
DEENERGIZED. HAZARDOOS VOLTAGE COULD
UIHEFWISE BE ENCOUNTERED.

Use the following procedure when connecting wires from
the external circuit. Notice that the two terminals for
each channel are marked SIGNAL and RETURN. All returns
are connected together on the card and are tied to
iogic commen on the Digital 1/0 Board.

1. Starting at channel 0, attach the external wiring
for the desired applicaticn. To make each
attachment, do the following:

0 Loosen the channel terminal screws.

o Attach the external wires to the screws.

o] Tighten the screws until the wires are firmly
in place.

2. Clecse the connector housing over the input

connecteor, ensuring that the external wires exit
the rear of the enclosure without being pinched.
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Attaching the Digital/Status Input Connector
WARNING

BEFORE INSTALLING THE WIRED DIGITAL/STATUS
INPUT CONNECTCR AT THE 2280 REAR PANEL,
ENSURE THAT ALL LINE POWER TO THE MATNFRAME
OR EXTENDER (HASSIS IS DISCONNECTED. LETHAL
VOLTAGES MAY BE PRESENT WITHIN THE 2280 AND
ON SOME OPTION CARDS. DO NUT REMWE ANY
INSTROMENT OOVERS UNLESS YOU ARE QUALIFIED
TO DO SO.

With all external connections in place, attach the
connector assembly as follows:

1. Position the enclosed (and wired) Digital/Status
Input Connector at the guides of the 2280 rear
panel slot containing the Digital I/0 Assembly.

2. Then, grasping the Digital/Status Input Connector
fimly, mate it with the Digital 1/0 Assembly
until it is fimmly in place.

3. Use the two retaining screws to secure the
connector housing to the chassis.

INSTALLATION TEST

Use the following procedure to test for proper
installation of the Digital/Status Input Assembly:

1. Ensure that power is not applied to the 2280.
2. Set the Digital I/0 Assembly address switch to 04.
3. Install the Digital I1I/0 Assembly in the 2280.

4. Instail the Digital/Status Input Assembly on the
rear of the Digital I/0 Assembly.
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5. Apply power to the 2280.

6. Program the 2280 to list the hardware
configuration as follows:

-

Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A~2>? E
C L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABORI>
(list is printed)
EXIT MAIN MENU CHOICE <M FCR MENU>? A

7. Check the printed configuration list for correct
hardware installation. A Digital/Status Input
Assembly installation should yield a listing that
correctly identifies the channel block and type.
Look for the following:

BEGINNING CHANNEL NUMBER = 40
TYPE = STATUS INPUT
BEGINNING CHANNEL NUMBER = 50
TYPE = STATUS INPUT

PROGRAMMING
Programming for the Digital/Status Input Assembly
involves selection of the function for the appropriate
channels. Special zero and non-zero designations can
also be defined.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

0 Parts List
o] Schematic Diagram
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2280A~211
Advanced Math Processor

INTRODUCTION
The following informaticn details the use of the 2280
Math Processor (option 211). This assembly allows for a

considerable range of interchannel computations.
Results are displayed as a channel reading.

The 2280 Series Data Logger handles computations on two
levels.

0 Many simpler expressions (such as mX+b scaling)
can be programmed without installing an Advanced
Math Processor. These expressions are described in
the User Guide.

o} More complex expressions (such as interpolation
tables) require use of the optional Advanced Math
Processor. These expressions are described both in
this section and in the User Guide.

Advanced Math entries are made during the Channel
Program phase of data logging configuration. These
entries use operands and operators to form math
expressions and procedures.

P/N 647719, Rev 1
February, 1985
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WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
operator-related information. A general description and
list of specifications describe the option’s
capabilities. Installation instructions and
installation test procedures then describe how to get
the option up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity.
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority. '

SPECIFICATIONS o

Specifications for the Advanced Math Processor are
presented in Table 211-1.
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Table 211-1. Advanced Math Processor Specifications

Flmctions IR RN EEREENFNENENNNENEEEER]

Logical Operators ceeecescsnsese
Relational Operators ..cceeecesnss
Interpolation TablesS .seccesconss
Temperature
Operating ceceascccresssannes
StOLAGE sseveesessncnnncanss
Humidity (without condensation)
0 £0 259C venevnenvacanannss
25 £0 409 civieiiianannnnnn
40 £0 50°C ciiiiiirianainann
Altitude
Hon~0perating cesvesessssees
Operating coeeescecccacacves
Shock and Vibration ..eveceseess

211-3

Absolute value, square
root, exponential, sine,
cosine, tangent, inverse
sine, inverse cosine,
inverse tangent, common
logarithm, natural
logarithm, table
interpolation, integer
part, maximum value,
minimtm value, standard
deviation, group average,
and elapsed time.

AND, OR, NOT, EXCLUSIVE-CR
Ky K=y 2y 2=y =, /=

Up to 10 user~-defined.

0 to 50°C
-25 to 60°C

<95%
<75%
<45%

40,000 feet

10,000 feet

Meets MIL~T-28800C,
Class 5 Standards
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INSTALLATION

The Advanced Math Processor can only be installed at
the factory or at an authorized service center.

INSTALLATION TEST

Proper installation can be checked by performing a .
hardware configuration list. Proceed as follows:

Press: Display:
MAIN MENU CHOICE <M FOR MENUG>? A
L <L> LIST PROGRAM AND CQONFIGURATION
ENTER L: LIST MENU CHOICE <A~Z>7? E
C L<C> LIST HARIWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABORI>
(list is printed}
EXIT MAIN MENU CHOICE <M FOR MENU>? A

Check the printed configuration list for correct _
hardware installation. In this case, a correct Advanced
Math Processor installation yields a listing with the
following wording:

MATH BOARD INSTALLED
COPERATION
Once installed in the 2280 Series Data Logger, the
Advanced Math Processor enables the user to program an
extensive variety of interchannel math calculations.

Writing Mathematical Statements

Programming the channel expression or channel procedure
allows the Data Logger to convert the results of a
channel measurement from raw input to a relevant value.
Refer to the 2280 Series User Guide for in-depth
channel programming descriptions.
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Definitions

Expressions
The term "expression" refers to the string of
characters to the right of the assignment
operator. An expression is used with measurement
channel programming.

Procedure
A procedure is used with pseudo channel
programming.

Assigrmment Operator
The "assignment operator" (=) separates the
pseudo-channel, output channel, or measurement
channel from the mathematical expression.

Operands

Operands are the components of a mathematical
expression. Each, when evaluated, has an arithmetic
value. Operands include:

Channel Numbers
Constants
Functions

Channel data used in a expression can be
manipulated with a variety of special calculations
(functions)}.

o} Alarm Status and Error Status can be used
without the Math processor.

o All other functions that necessitate the use
of the Math Processor are documented here.
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NOTE

In the functions listed below, the
operand(s) indicated by (x) can be channel
number (s) , constant(s), function(s},
expression{s} with operand(s) and

operator (8}, or combinations of these.

Operand Meaning

ABS(x) absolute value

SOR(x) square root

EXpi{x) exponential

SIN(x) Sine

CoSs(x) cosSine

TAN(x) tangent

ASIN(x) inverse sine

BCOS(x) inverse cosine

ATAN(x) inverse tangent

LOG(x) common logarithm

LN (x) natural logarithm

TBLN{x) table interpolation

INT(x) integer part

MAX(1x//2x//3x//etc) maximum value

MIN(1x//2x//3x//etc) minimum value

SD{ix//2%//3%//etc) standard deviation

GAV(x) group average

TIME elapsed time
Operators

Operators describe the mathematical activity that takes
place between and among the components of the
mathematical expression (the operands). Simple
operators (such as addition, subtractiocn,
multiplication, and division) are available in the Data
Logger. More complex operators (such as exponentiation)
are provided by the Advanced Math Processor (option
211} . Operators include:
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Logical Operators

The logical operators perform logical functions on
adjacent operands. Non-zero operands are
interpreted as logical "1%, and zero valued
operands interpreted as logical "0". These
operators are useful when a status ocutput channel
is to be a function of status input, alam status,
or other status output channels.

Cperator Meaning

AND logical and

OR logical or

NOT logical inverse

XOR logical exclusive or

Relational Operators

These operators return a logical "1" if the
relationship is true or a logical "0" in any other

case.
Cperator Meaning
LT less than

LE less than or equal
Gr greater than

GE greater than or equal
154) equal

NE not equal

Exponentiation Operator

The exponentiation operator performs the function
of raising an operand to the power of another
operand. All of the operators are described in the
following paragraphs.

% exponentiation
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Order of Operator Evaluation

The order in which operators are evaluated within an
expression is as follows:

Parentheses

Unary + and -

Exponentiation

Multiplication & Division -

Addition & Subtraction

Relational Operators (GT,GE,LT,LE,EQ,NE)
Logical Not (NOT)

Logical And (AND}

Logical Or and Logical Exclusive Or (OR, XOR)

OO00QCO0O0QCO0C O

Operators of the same precedence are evaluated left to
right. The Unary - operator is used to change the sign
of a number. The Unary + is included for completeness,
but is almost never used.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o Theory of Operation
o] Parts List
o Schematic Diagram
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2280A-214
DC-100 Cartridge Tape Drive

INTRODOCYION

The DC-100 Cartridge Tape Drive is a data storage
system. It stores logged data in a format chosen by the
user. It can also store an entire configuration program
for later use. This capability allows for designing and
storing special data logging configuration programs.
The Cartridge Tape Drive is located in the upper left
corner of the Data Logger front panel.

The 2280 can be confiqured in software via the tape.
Manual entry is only necessary when initially entering
the program.

1f ordered separately from the 2280, the DC-100
Cartridge Tape and Interface should be installed by a
qualified Fluke Service Representative.

P/N 647727, Rev 1
February, 1985
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WHERE TO FIND MCRE INFORMATION

This subsection of the System Guide presents

operator~related information. A general description and

list of specifications describe the option’'s
capabilities. Installation instructions and
installation test procedures then describe how to get
the option up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acguaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

Also refer to the Appendices in this manual. The
following additional information is available there:

o] Appendix H: Cartridge Tape Handling

0 Appendix I: Cartridge Tape Format

SPECIFICATIONS

Specifications for the DC~100 Cartridge Tape and
Interface are presented in Table 214-1.
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Table 214-1. Cartridge Tape Specifications

Drive ..... vesssssssssesssesases 2 head, 2 track
TAPE cecsassccansacnsccancas «+ses DCL100A cartridge
Tape Speeds
Read and Write ....coevennes 30 inches/second
Search and Rewind .......... 77 inches/second ,
Encoding FOIMAat ..ccveocennvasas Manchester Phase Encoding
Capacity eveeesceasasassesessesss 500 Kbytes nominal
Record SiZe cvvevnesccsncasancns 1024 bytes
Density scovescecnes tiecsssacsns 200 bytes/inch (1600
bits/inch)

Cmmtibility LI B B L B LN B N B B BB Readable usmg QAM‘EX mmel
1000 tape drive

Temperature
Operating eueeeeeeecessecosas 0 to 40°C
SEOLATE veveeeenncannnnnnnes -25 to 60°C

Humidity (without condensation}
no tape installed
0 £0 259C veivrrnnnannn <95%
25 £0 40°C ciiinnennn.. <75%
tape installed
0 t0o 40°C vevvennenan.. 20% to 80%

Altitude
Non~Operating cesscesassesss 40,000 feet
Operating cvsesssescescseeas 10,000 feet

Shock and Vibration .veeesveeases Meets MII~T-28800C,

Class 5 Standards
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CARTRIDGE TAPE LOADING AND REMOVAL

The following procedures must be followed if the tape
cartridge is being used to store logged data or
configure the system software:

1. Gain access to the Cartridge Tape slot in the
front panel by opening the access door.

2. Eject the cartridge tape by pushing the button in
the lower right corner of the Cartridge Tape front
panel area. Then simply slide the cartridge out.

3. Insert the new Cartridge Tape (label up, open end
toward instrument) into the slot until it clicks
into place.

4. Push the Cartridge Tape door down.
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INSTALLATION - TEST

Use the following procedure to test for proper
installation of the Cartridge Tape Option:

1. Apply power to the 2280.

2. Program the 2280 to list the hardware
configuration as follows:

Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A

L <L> LIST PROGRAM AND CCNFIGURATION

ENTER L: LIST MENU CHOICE <A~Z2>? E

o L<C> LIST HARIWARE CONFIGURATION

ENTER LISTING <PRESS EXIT TO ABCRT>
(list is printed)

EXIT MAIN MENU CHOICE <M FOR MENU>? A

3. Check the printed configuration list for correct
hardware installation. Look for the following:

TAPE DRIVE INSTALLED
PROGRAMMING AND OPERATION

The Cartridge Tape Drive is controlled by the following
operator functions:

Request a directory of stored data.

Delete files on the tape.

Initialize the tape.

Write a configuration program on the tape.

Load a configuration program from the tape to the

2280 Series Data Logger.

o Transfer a previously recorded data or program
file to the printer, Port A, or Port B (RS-232 or
IEEE~488 Interfaces).

o) Record Scan data onto cartridge tape.

0OCO0O0CO0O
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Detailed instructions for programming the Cartridge
Tape data storage format in the user's desired

configuration are detailed in Secticn & of the User's
Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

Theory of Operation
Calibration/Adjustment Procedure
Parts List

Schematic Diagram

cCO00O0
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2280A~341
R5~232-C Interface

INTRODUCTION

The RS~232-C Interface Board allows for an RS-232-C
communications link with an appropriate external
device. The board can be inserted at Port A or Port B.
If installed at Port A, the RS-232-C Interface Board.
allows remote programming and operation of the 2280
Series Data Logger. Status and measurement information
can also be made available to the cutside world via
this interface. If installed at Port B, the interface
provides output capability only. The RS-232-C Interface
Board is illustrated in Figure 341-1.

WHERE TO FIND MORE TNFORMATION

This subsection of the System Guide presents
cperator-related information. A general description and
list of specifications describe the opticn's
capabilities. Installation instructions and
installation test procedures then describe how to get
the option up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, references are made to application
instructions elsewhere in the System Guide.

BP/N 647610
February, 1985
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Figure 341-1. RS-232-C Interface
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The User Guide presents overall operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Some
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the

ultimate authority.

SPECIFICATIONS

Specifications for the RS-232-C Interface are presented

in Table 341-1.

Table 341-1. RS-232-C Interface Specifications

Interface TYPE .cvevsvessssscnvas
Baud R-ates LI B BN BEEE BRI B N E B RE B AR AR B

Character FOrmat ..cevevvvncaanes

Parity LR I B IR I I I B
mtput SignalS e ssssasBERERANES

Input Signals .s.eceeececcvcecnas

Other Signals ........ cevrianans

3413

RS-232-C

110, 300, 600, 1200, 4800,
9600

7 bits plus one parity bit,
one start bit, and one stop
bit (except at 110 baud
where there are 2 stop
bits)

odd, even, or none

Request To Send

Data Terminal Ready
Transmit Data

Clear To Send

Data Set Ready

Received Line Signal Detect
Signal Ground

Protective Ground




341/R5-232-C Interface

Transmission Flow Control ...... Sending a control-S

character to the interface
halts the transmission
{output) of data until a
control-Q is sent to
restart it.

De-asserting (setting
false) a Clear To Send,
Data Set Ready, or Received
Line Signal Detect input
signal halts the
transmission (cutput) of
data until the three
signals are asserted
(truel.

Connector Pinout (J22) ...iecv.n

Pin:

BN GO =3 ON U s 0D

Signal Direction:

Ground (shield)

Transmit Data {(output)

Receive Data {(input)

Request te Send (output)

Clear to Send (input)

Data Set Ready (input)

Signal Ground

Receive Line Signal Detect (input)
Data Temminal Ready (output)
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INSTALLATION

The RS-232-C Interface Board can be installed in rear
panel Port A or Port B. The installation instructions
are as follows:

1.

WARNING

ENSURE THAT ALL LINE POWER TO THE MATNFRAME
OR EXTENDER (HASSIS IS DISCONNECTED BEFORE
STARTING THIS PROCEDURE. LETHAL VOLTAGES MAY
BE PRESENT WITHIN THE 2280 AND ON SOME
OPTION CARDS. DO NOT REMOVE ANY INSTRUMENT
QOVERS UNLESS YOU ARE QUALIFIED TO DO SO.

Turn the 2280 POWER switch to OFF.

Remove the blank rear panel piece at Port A or
Port B. If you are planning a remote control
configuration, choose Port A. Port A is the
position closest to the center of the instrument.

CAUTION

Handle the board by its edges to avoid
damage by static discharge. Discharge
yourself by touching the 2280 chassis, or by
wearing a grounding strap while handling the
board.

Align the RS~232~C Interface bcard in the desired
slot (A or B) so that the board-edge connector is
toward the motherboard in the rear of the slot.
Push the board straight in until it is mated with
the motherbcard connectors.

Secure the R5~232-C I/0 Interface board with the
two holding screws.
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INSTALLATION TEST

Proper installation can be checked by performing a
hardware configuration list. Proceed as follows:

Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
L <L> LIST PROGRAM AND CONFIGURATION
ENTER L: LIST MENU CHOICE <A-Z>7 E
C L<C> LIST HARDWARE CONFIGURATION
ENTER LISTING <PRESS EXIT TO ABCRI>
(list is printed}
EXIT MAIN MENU CHOICE <M FOR MENU>? A

Check the printed configuration list for correct
hardware installation. In this case, a correct RS-232-C
Interface installation yields a listing with the
following wording:

RS~232-C DEVICE INSTALLED IN FORT n

Port A or Port B define n.

Making 20 mA Current Loop Connections

The RS~232~C Interface is designed to transmit/receive
data via either the standard connector (J22) or the 20
mA Current Loop. If the current loop interface is used,
it is wired at the 10-pin connector labeled TB2,
located near the board edge, just below the standard
connector at J22. See Figure 341-2. The terminals are
labeled 1 through 10. Table 341-5 identifies the use of
each teminal. ‘ '
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PROGRAMMING

Programming the 2280 Series Data Logger for RS-232-C
operation is best carried out using the Programming
Form, aided with detailed instructions in the User
Guide. Briefly, these instructions occur in two areas:

o} Qutput Device Programming
' Used when programming RS-232 communications
characteristics (i.e., Baud Rate, Parity, and
number of fill characters).

Also used when programming the logging format for
the RS-232-C port (A or B).

o Scan Group Programming

Used to select the type of data to be sent through
the RS-232~C Interface Board port. No data, all
data, alarm data, or alarm transition data are
possible.
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Figure 341-2. Current Loop Connections
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Table 341-5. Current Loop Connection Wiring

FUNCTION

~It Transmit

=-I1 Current

Sink 1
+I2 Current

Source 2
+Ir Receive

+I1 Current
Source 1
+it Transmit

-Ir Receive

-12 Current

CASE #1
USING 2280 CURRENT
SOURCES 1 AND 2.

To one RECEIVE
terminal of other
device.

To second RECEIVE
terminal of other
device.

To Pin 4

To Pin 3

To Pin 6

To Pin 5

From one TRANSMIT
terminal of the
other device.
From second
TRANSMIT terminal
of the other
device.

To Pin 10

To Pin 9

NOTE

CASE #2
MODEM OR TERMINAL
USING ITS OWN
CURRENT SCURCES

To one RECEIVE
terminal of other
device.

None

Nene

To one TRANSMIT
terminal of other
device.

None

To second RECEIVE

termminal of other

device.

To second TRANSMIT

terminal of the other

device.
None

To Pin 10
To Pin 9

Terminals 9 and 10 must configured as

follows:

o Open for

RS-232-C operation

o Shorted together for current loop operation.
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CPERATICH

Details on remote control operation are presented in
the User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

o Theory of Operation
o] Parts List
o] Schematic Diagram
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2280342
IEEE~488 Interface

INTRODUCTION

The IEEE-488 Interface allows the 2280 to be used with
computers having IEEE-488 interfaces. When the
interface is installed in the Port A position (2280),
the computer can remotely control (program and operate)
the 2280. Installation in the Port B position allows
output (talk) only operation.

For best results, a shielded IEEE~488 cable should be
used. Fluke accessories YB021 {one meter), Y8022 (two
meter), and Y8023 (four meter) are available for this

purpose.
- The IEEE-488 Interface is illustrated in Figure 342-1.

P/N 647628, Rev 1
February, 1985
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Figure 342-1. IEEE-488 Interface
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WHERE TO FIND MORE INFORMATION

This subsection of the System Guide presents
operator-related information. A general description and
list of specifications describe the option's
capabilities. Installation instructions and
installation test procedures then describe how to get
the option up and running. Finally, operating
instructions further define Data Logger use with this
option. Since other system hardware is used in most
applications, system operating instructions are not
repeated here. Rather, references are made to
application instructions elsewhere in the System Guide.

The User Guide presents complete operating instructions
for the Data Logger. Information is presented in a
general, and not option-specific, format. This volume
treats operation with various levels of complexity,
depending on user familiarity with the instrument. Same
acquaintance with the User Guide is recommended. For
any operation-related question, the User Guide is the
ultimate authority.

SPECIFICATIORS

Specifications for the IEEE-488 Interface are presented
in Table 342-1.
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Table 342-1. IEEE~488 Interface Specifications

Operating MOJES .cueeseriesrssse.. Addressable
talker/listener, or talker
only (switch selectablel.
Responds to serial poll.

IEEE~488 Functional Subsets ....

SH1
AHL
5

TEO

LEO

£Cl
E2

PPO
010

co

Source Handshake
{(complete capability)
Acceptor Handshake
(complete capability)
Talker (talk only
included)

Talker Extended
(single address only)
Listener (listen only
excluded)

Listener Extended
(single address only)
Serial Poll

Remote Local (local
lockout included) _
Device Clear (complet
capability)
Electrical (tri-state
drivers)

Parallel Poll (no
capability?

Device Trigger (no
capability) -
Controller (no
capability)
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INSTALLATION

The IEEE~488 Interface can be installed in Port A or
Port B in the 2280 rear panel. The installation
instructions are as follows:

2.

WARNING

ENSURE THAT ALL LINE POWER TO THE MAINFRAME
OR EXTENDER CHASSIS IS DISOONNECTED BEFORE
STARTING THIS PROCEDURE. LETHAI, VOLTAGES MAY
BE PRESENT WITHIN THE 2280 AND ON SOME
OPTION CARDS. DO NOT' REMOVE ANY INSTRUMENT
QOWERS UNLESS YOU ARE QUALIFIED TO DO SO.

Turn the 2280 PCWER switch to OFF.

Remove the blank rear panel piece at Port A or
Port B. If you are planning a remcte control
configuration, choose Port A. Port A is the
position closest to the center of the instrument.

CAUTION

Handle the board by its edges to avoid
damage by static discharge. Discharge
yourself by touching the 2280 chassis or by
wearing a grounding strap while handling the
board.

Align the IEEE-488 Interface in the desired slot
(A or B) so that the bcard-edge connector is
toward the motherbocard in the rear of the slot.
Push the board straight in until it is mated with
the motherbcard connectors.

Secure the two holding screws at the edges of the
IEEE-488 Interface rear panel.
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INSTALLATTION TEST

Proper installation can be checked by performing
hardware configuration list. Proceed as follows:

ot]

Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A

L <L> LIST PROGRAM AND CQONFIGURATION

ENTER L: LIST MENU CHOICE <A~Z>? E

c I<CS> LIST HARIWARE CONFTIGURATION

ENTER LISTING <PRESS EXIT TO ABORT>
(list is printed)

EXIT MAIN MENU CHOICE <M FCR MENU>? A

Check the printed configquration list for correct
hardware installation. In this case, a correct IEEE-488
Interface installation yields a listing with the
following wording:

IEEE-488 DEVICE INSTALLED IN FORT n

Port A or Port B define n.

ADDRESS SWITCE SETTING

There are two rotary decimal switches mounted on the
IFEE-488 Interface, accessible from the back of the
instrument. They select the device address. The 2280
listen and talk addresses are the same, both being set
by this address switch. The top digit represents the
tens digit of the address, and the bottom digit
represents the units digit. The address switches are
read periodically by the IEEE-488 Interface and, if the
switch value has been changed, the interface is
reconfigured appropriately. The switches can be placed
in positions 00 to 38. The meaning of each position is
given in Table 342-2.
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Table 342-2. Address Switch Positions And Functions

SWITCH POSITIONS FUNCTION

00 thru 30 Addresses O thru 30

31 thru 38 Talker Only
PROGRAMMING

Programming the 2280 Series Data Logger for IEEE-488
operation is best carried out using the Programming
Form, aided with detailed instructions in the: User
Guide. Briefly, these instructions occur in two areas:

o] Output Device Programming

Used when programming the format for the Port (A
or B} housing the IEEE-488 Board.

0 Scan Group Programming

Used to select the type of data to be sent through
the IEEE~488 Interface Board port. No data, all
data, alarm data, or alarm change data are
possible. -

CPERATION

Remote operation is explained fully in the 2280 Series
User Guide.

SERVICE INFORMATION

The following additional information can be found in
the 2280 Series Service Manual:

a Theory of Operation

o] Parts List
o] Schematic Diagram
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Option 22814-402
Extender Cable

DESCRIPTION

Option -402 Extender Cable with the -403 provides the
serial link interface for transmitting and receiving
data between the 2280 and 22814. Power for the 22814
Extender Chassis i1s also provided over this cable from
the 2280 or a 22814-431. The extender cable consists
of six shielded twisted pairs and is sold by the meter.
The -403 connector option completes this assembly.

Three of the twisted pairs carry the +24V dc (and
returns) from the 2280 to the 22814. RS-4U42 data is
transmitted over TX+ and TX- from the 2280 on one
twisted pair while RX+ and RX-, the received data from
the serial link devices within the 22814, are carried
over another pair of twisted wire. The last twisted
pair connects the +5V de¢ return {(+5RTN) from the 2280
for signal ground continuity with the 22814,

Cable pin identification to the -403 connectors can be
found in the section, Option 22814-403. Also contained
in that section is a diagram of the cable with the
connectors installed, '
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Option 2281-403
Extender Cable Connectors

DESCRIPTION

Option 2281A-403 Extender Cable Connector 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. The cost includes factory
installation onto the 22814-402 Extender Cable and
continuity testing before shipment.

Table 403-1 shows the pin identification of the two
connectors. Figure 403-1 shows the -403 connectors
assembled to the extender cabkle. Individual connector
part numbers (for replacement only) are also listed in
Figure 403-1.
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Table 403-1. Connector Pin Identification

SIGNAL MNEMONIC

P23 PIN NUMBER

P52 PIN NUMBER

+24 VRO
+24VDC
+24 VDG

+5 RTN
+5 ATN
fiX -

RX 4
+24 RTN
+24 ATN
+24 ATN

™ -
TX +
SHIELD

W A -

- PN

ik

13
14
18

O B =

R+ R I ]

wh ok

13
14
18*

*For cables longer than 4 maters, no shield connection is made at P52,
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5
4 1
I f £
& % 1686728 REVL j|
G
[ =1 R
P52
39 1/2 INCHES
+ 2 INGHES

b For cables ionger than 4 meters, no shield connaction is madae at P52.

aTY fTEM | PART NO. | DRAWING NQ.| DESCRIPTICN

1 1 810600 2281A-2010 | LABEL

1 2 436881 CONN, 15 PIN

1 3 436899 : CONN, 15 SOCKET

3.2911t 4 682773 CABLE

2 5 682765 CONNECTOR HOUSING.
568 8 113845 SLEEVING
2 7 295782 THERMOFIT, CLEAR

Figure 403-1. Internal View
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Option 2281-431
Power Supply

INTRODUCTION

This subsection presents descriptive and installation
information for the 22814-431 Power Supply.

The 2281A-431 is more fully described in the 2281A
Instruction Manuai. The following additional items can
be found in this other manual: Specifications, Theory
of Operation, Performance Test, Calibration Procedures,
Parts List, and Schematic Diagram.

DESCRIPTION

Option -431 Power Supply is a rear panel-mounted de
power supply for the 22814 extender chassis. The power
supply provides a regulated 20V dc¢ source for the
serial link devices when the extender chassis placement
(distance) and configuration (number of serial link
devices) exceeds the power capabilities of the 22804.
Information to determine whether the -431 is needed in
a particular configuration can be found in Section 2 of
this manual.
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The -431 may accept input power sources of ac¢ line
voltages, +12V and +24V dc voltages. The power supply
has an automatic crossover from ac line to 12V de and
24V de to the 12V de input. In addition, while the -£3i
is operating from ac line or 24V de, a trickle charge
is provided to the 12V de input for maintaining the
charge of a backup battery.

The power supply pecb is installed in place of the
extender interface card and the power supply rear panel
assembly is installed in place of the extender
interface rear panel. The power supply rear panel
provides a serial link feed-through for Interconnecting
extender chassis. An illustration of the rear panel
assembly is shown in Figure 431-1, and a detailed
deseription is provided by Table 431-1.
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@i
ALTEANATE SHpMLY
30 WATTS MAX

7 m.—_——@.é CROUND PR 12124
¥DC IFERATION

o) *! " LINE VOLTAGE
1/2 AP 10/420 VAE 13
- Iy w144 120/240 ¥AC T

CAUTION von re reaticron sras
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Figure 431-1
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Supply

Table 431-1. Rear Panel Features

FEATURE
ITEM NAME DESCRIPTION

1 81 ON/QFF power switch, for ac fine and dc voltages.

2 ac input Standerd male ac input socket.

3 F1 Fuse helder for ac ling fuse. Sliding plastic door prev‘
vants eccess while ac fine powaer is connecisd.

4 F2 Fuse hotder for 24V de input,

5 F3 Fuse holder for 12V de input.

8 Fuse/Voitage Silkscreenad annotation of a¢ Fuse ratings and line voli-
age selaction.

7 Ground Lug Threaded ground tug termination for de inpuis,

8 J$2 15 pin, male connector for serial link extender cabis from the
22BOA.

] T81 {12} Terminal block connection poinis for the 12V de input
oF backup battery,

10 TB1 {24) Terminal block connsction polmts for the 24V de input,

11 J23 15 pin, lemale connector for serial link exiender cable {eedthrough

’ to another 2261A.

INSTALLATION

Hardware Installation

Use the following procedure to install the Option =431
Power Supply intoc the extender chassis. After
completing the hardware, electrical, and cabling
installation sections, complete the initial
verification procedure (given in the later part of this
section},
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431/Power Supply
Remove all the Phillips screws from the extender
interface rear panel assembliy.
Pull out the rear panel and pcb assembly (they
should be affixed by the peb connector cable

retaining nuts).

Remove the connector cable retaining nuts from the
power supply pcb.

Plug P54 (from power supply rear panel assembly)
into J54 {on power supply pcb assembly).

NOTE

The connector is keyed; DO NOT FORCE. To
release, squeeze the side tabs on the
connector.

Slide the pcb into the left-most slot of the
extender chassis until P12 is seated in the
motherboard connector J12.

Secure the power supply rear panel assembly over
the pcb using 12 Phillips screws.

Replace the cable retaining nuts of the power
supply peb connector.

Hardware installation is now complete.

Electrical Installation

The 22814-431 is shipped with the proper operating
voltage already selected as specified by the customer.
The following paragraphs explain how to reconfigure the
22814-431 for other voltage settings and how to connect
the 22814-431 to the system. After completing the
hardware, electrical, and cable installation sections,
complete the installation verification procedure (given
later in this section}.
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Input Voltage Selection

To power the 2281A-431 with 24V or 12V de, the
appropriate supply is connected to a terminal block
(TB1) on the power supply rear panel., It is recommended
that power source cables be terminated with No. § spade
lugs for safety and convenience. Table 431-2 lists the
proper fuse ratings for all voltages. The following
procedure and Figure 431-2 show how to reconfigure the
22814-U431 to a different ac line voltage.

1.

Open the cover door on the ac input module (under
31) and rotate the "fuse-pull" lever to the left
to remove the fuse,

Using a pair of pliers, grasp the small pch,
located underneath the fuse holders, between the
metal tabs and remove,

Reinstall the peb so that the reguired operating
voltage is shown in the opening as in Figure
431-24. Push the peb in firmiy.

Slide the fuse-pull lever to the right, and insert
the proper fuse (F1) for the selected operating
voltage. See Table 431-2 for fuse ratings.

Table #431-2. Fuse Ratings

REF GES SUPPLY RATING
Ft 100/120V ac 1/2 A/250V Siow Blo
F1 220/240V ac 1/4 A/250V Siow Blo
F2 +24V de 1.5 A/250V Fast Bio
Fa +12V dc 3.0 A/250V Fast Bio
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“FUSE-PLILL"
LEVEA

Figure 431-2. AC Voltage Selection
2281A-431 Cable Connections
Figure 431-3 illustrates the 2281A-431 cabling for ac
and dec operation. After completing the hardware,

electrical, and cable installation sections, complete
""" the installation verification.
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2281A-431
REAR PANEL

- - -——
1

100V, 120V, 220V, i
OR 240V AC INPUT >———‘E :

oR LTt 1
e+ |
« 24V DC INPUT ’ 24 :
" |

AND L
!
12V DC INPUT 2
- - i
> E 1
2380A [TRICKLE CHARGE AVAILABLE ON SIEEL

HEAR BANEL +12V INPUT FOR BACK-UP BATTERY)

- -

[]
]
! Y i
vz ] [ us2
LE——
: 423
PARALLEL

FEED-THROUGH

Figure 431~3. Cabling Diagram
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INSTALLATION VERIFICATION

This procedure is used to verify the proper operation
of the 22814-431 after installation in the 22814, No
special tools or test equipment are required.

1.

2.

Connect ac or «24V dec power to the -U31,

Set 31 on the 2281A-431 rear panel to ON.

Turn on power to the 2280A. Verify that the
228148-431 front panel LED is illuminated.

Turn off power to the 2280A. Verify that the front

panel LED extinguishes.

If a 12V back-up battery is connected to TBI1,
complete the following steps.

a.

b.

Set S1 to QFF.
Disconnect the ac line and/or +24V de source.
Set S1 to ON.

Turn on power to the 2280A. Verify that the
22814 front panel LED is illuminated.

Turn off power to the 2280A. Verify that the
22814 front panel LED goes off.

This concludes the installation verification
procedure for the 22814-431. Turn off all power
sources to the 22814-431 before dismantling the
test setup.
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Ya20i4
Rack Slide Kit

DESCRIPTICN

The Y2044 Rack Slide Kit facilitates the servicing of
the 2280 (or 22814) 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 serial link
devices. Parts and hardware for this kit are listed in
Table t. The only tools required for installation are
medium~sized, Phillips and flat-head screwdrivers.

INSTALLATION

The rack slide kit is shipped in two separate
containers., The hardware included in the long
rectangular carton is not used and may be discarded.
All necessary hardware for installing the kit is
contained in the plastic-bubble wrapped package. All
required parts and hardware for the rack slide kit are
listed in Table 1. After verifying that all kit parts
are present, proceed to the installation procedure.
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Table 1. Parts and Hardware

ITEM | NAME DESCRIPTION
1 Chassis Track Two gray metai slide tracks {(packaged in a cardboard box).
2 Rear Support Bracket Two machined metal angle bracksts {packaged in a cardboard
- box}.

3 Bar Nuts Six metal strips with four threaded holes.

4 Rack Ears Two white machined angle piecss.

5 Slide Spacer 8.4 Inches | Two 8.4 inch pieces of metal bar stock with five punched holes.

6 Rack Ear Hardware A small anvelope containing eight maching scrows with plastic
washars, and clipnuts.

T Miscellaneous Hardware | The foliowing screws are used 1o install the Rack Slide Kit:

twelve 8-32 x 7/8" Phillips  tweive 10-32 x 3/8" pan-head
Phillips
NOTE

Since this kit can be used with either the
2281A or the 2280, some parts will be left
unused for one instrument or the other.
The installation procedure for the Y20Ull is as follows.

1. Remove the four molded plastic feet from the
bottom cover of the instrument.

2. On both front side corners of the instrument
remove the decals bearing the Fluke name.
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Refer to Figure 7 and complete these steps:

a.

Remove the three screws (indicated by
asterisks) from both sides of the instrument.

Placing the cutout side of the rack ears
against the front corner of the instrument,
align the recessed holes with the holes
vacated in step a.

Secure the rack ears to the instrument using
six of the 8-32 x 7/8 inch screus.

Remove the instrument side handles by
unfastening the two Phillips screus,

SLIDE SPACER/

CHASSIS SLIDE

8-32x7/8" SCREW

10-32/3/8”
SCREW

REAR
SUPPORT

BRACKET

BAR NUT

CENTER EXTENSION /
CABINET TRACK

Figure 1. Installation Details
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Disassemble the chassis slide of the chassis/

track by fully retracting the extensions and
releasing the spring-loaded retaining button
marked with an "A".

With the slide spacer in place, secure the
chassis slide to the instrument using three
8-32 x 7/8 inch screws (for both sides).

NOTE

Use the upper row of mounting holes on the
chassis slide,

g.

Attach the rear support bracket flush with
the end of the cabinet slide using a bar nut
and two of the 10-32 x 3/8 inch screws (on
each chassis track).

Insert the center extension of the chassis
track into the cabinet slide, aligning the
retaining button with the center extension
hole.

Install the assembly from step (h) into the
equipment rack using bar nuts and 10-32 x 3/8
inch screws in the top and bottom slots of
the cabinet slide ends.

Extend the center extension towards the front
of the eguipment rack until it locks,

Ingert the chassis slide into the center

extension, depressing the retaining button as
it slides in.
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NOTE

At this point it may be necessary to

read just the chassis track to align the rack
ear mounting holes with those of the
eguipment rack.

1. Attach the clip nuts to the equipment rack,
matehing the hole pattern in the rack ears,

m; Use the machine screws (with plastic washers)

to secure the instrument and prevent it from
sliding out.
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Y2045
Rack Mount Kit

DESCRIPTION

The Y2045 Rack Mount Kit facilitates the placement of a
2280 or 22814 into a standard 19-inch électronic
equipment rack. Parts and hardware for this kit are
listed in Table 1. The only tool required for
installation is a medium-sized, Phillips screwdriver.

Table 1. Parts and Hardware

TEM NAME DESCRIPTION
1 Sheit Bracket Two large “L" shaped metal strips with press-fitted nuts.
2 Rack Ears Two smaller “L." shaped metal strips with cutouts.
3 Hardware One package of hardware containing:

a. Six 8-32 x 7/8” Phillips screws, | ]

b. A smali package of eight 10-32 x 3/8" Phitlips screws.

c. A smail package of eight machine screws with plastic
washers.

d. A smali package of 12 clip nuts.
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INSTALLATION

Remove the contents of the Y2045 from its shipping
container and compare the contents to Table 1. After
verifying that all kit parts are present, proceed with
the installation procedure.

The installiation procedure for the Y20U5 is as follows,

1.

Remove the four molded plastic feet from the
bottom cover of the instrument.

On both front side corners of the instrument,
remove the decals bearing the Fluke name.

Refer to Figure 1 while performing the following
steps.

a. Remove the three screws indicated by the
asterisk from both sides of the instrument
and discard the screws.

b. Placing the cutout side of the rack ears
against the front corner of the instrument,
align the recessed holes with the holes
vacated in step a.

c. Secure the rack ears to the instrument using
the six 8-32 x 7/8 inch screws.

Note the orientation of the instrument’s shelfl
bracket in Figure 1. Install the shelf bracket
into the eguipment cabinet using two 10-32 x 3/8
inch screws on each of the four tabs.

Insert the instrument three-fourths of the way

into the equipment cabinet aiong the shelfl
bracket.
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Attach the clip nuts to the front flange of the
equipment cabinet aligning the clip nuts with the
slotted holes of the rack ears.

Slide the instrument into the equipment cabinet
and secure it using the machine screws.

RACK EAR

\

SHELF

L
MACHINE SCREWS BRACKET

W/PLASTIC WASHERS
10 - 24x3/4" {1 SHOWN)

Figure 1., Installation Details
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Serial Link Multiconnect

The Y2047 Serial Link Multiconnect is used in 22814
placements to support star configurations. Exzamples of
star configurations are shown in Section 2 of the 22814
Instruction Manual.

The Y2047 contains two D-type, 15-pin sockets on one
face of its t 3/4 inch x 1 inch x 1 3/4 inch metal
housing and a single D-type, 15-pin plug on the
opposite face.

The Y2047 male plug can be connected to J23 on the rear
panel of the 2280A or the 2281A. If a star connection
is desired from a 22814 with a -431 option installed,
the Y2047 must be connected to J23 (2281A) using either
a 2280A-402 Extender Cable (with 2280A-U403 Extender
Cable connectors) or the cable supplied with the 22814.
Use the two Phillips screws on the reverse side,
between the two parallel sockets, to secure the Y2047
to the cable retaining nuts of J23.
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Section 5a
Temperature Measurement
Using Thermocouples

INTRODUCTION

Thermocouple measurements involve an input from a
thermocouple-type temperature sensor. This input is
converted to degrees Fahrenheit or Celsius.

This section explains use of the 2280 Series Data
Logger and associated option assemblies for obtaining
thermocouple temperature readings. The User Guide
provides overall programming and operating
instructions. Detailed information about the physical
installation of the 2280 mainframe and related options
is provided in the following sections of this manual:

o} Installation - Mainframe: Section 3
o] Installation - Option Assemblies: Section 4

THERMOCOUPLE TEMPERATURE MEASUREMENTS - GENERAL

Thermocouples are very useful temperature measurement
sensors. Various types of thermocouples for different
temperature ranges can be used. Cryogenic temperatures
to temperatures above the melting point of steel can be
measured. : :
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A thermocouple is made of two dissimilar metal
conductors. The thermocouple loops shown in Figure 5a-1
are each made up of two such conductors (A and B). Loop
(a) shows a thermmocouple loop in its simplest form.
Conductors A and B are joined twice, creating two
thermocouples. The current flow in this loop is related
t0o the temperature difference between reference
temperature TR and measurement temperature M.
Measuring this current presents a problem: any
connection between a measurement circuit (usually made
of copper) and the thermocouple loop would form
additional thermocouples.

A
T TR
{2}
A
g
tAC PO
e C
T AB (
M
cca pw .
B R
{b}
A
&
Ty Ta
B 2

{c)

Figure 5a-1. Thermocouple
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Loop (b) shows a circuit with connections to an
additional material (C). As long as junctions C-A and
C-B remain at the same temperature, no additional
thermocouples are created. Electrical connections can
thereby be made to measure the thermal emf. This is
shown in loop (c). The 2280 reads a voltage (VM)
related to the difference between ™ and TR;
temperatures and gradients in the copper (C) have no
effect. If TR and the emf per degree are known, TM can
be determined. The measurement function is nonlinear
and unique for each combination of metals used in
thermocouple construction.

The 2280 automatically performs the samewhat involved
thermocouple temperature measurement process. This
process includes the following steps:

e} Two measurements (VM and TR) are taken.

o} Since the thermocouple is usually terminated at a
temperature different from zero degrees C, the
measured voltage (VM) is compensated using the
reference temperature (TR) measurement.

0 This compensated voltage is converted to
temperature using the voltage/temperature
characteristics for the type of thermocouple.

The 2280 Series Data Logger satisfies these
requirements in either of two ways. First, if the
thermocouple is terminated at the Isothermal Input
Connector (option 175), compensation and linearization
are performed automatically. Second, if the
thermocouple is externally terminated, compensation and
linearization functions can be programmed to achieve
the same result. These two methods are treated
separately in the following descriptions.
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REQUIRED BARIWARE

Applications involving thermocouple readings reguire
the following option assemblies:

2280A-161 High Performance A/D Converter
2280A-162 Thermocouple/DC Volts Scanner
2280A~175 Isothermal Input Connector

The High Performance A/D Converter (2280A-161) provides
high accuracy analog-to~digital conversion of scanner
input voltages. At least one A/D Converter must be
installed in the 2280 Series Data Logger or the 2281A
Extender Chassis to provide thermocouple input
capabilities.

The Isothermal Input Connector contains the necessary
hardware to ensure that the thermocouple connections
and reference temperature sensor are at the same
temperature. The reference temperature sensor portion
of the connector is used to measure the temperature of
the thermocouple terminations.

The Thermocouple/DC Volts Scanner (option -1862) is a
plug~in, 20-channel thermocouple and multi-voltage
range relay scanner. The scanner links the A/D
Converter to external measurement points. It accepts a
variety of analog inputs, depending on the type of
connector in use (Current Connector, Isothermal
Connector, Voltage Connector, or AC Voltage Input
Connector) .

INSTALLATION
Installation for any of the required option assemblies
ig detailed in Section 4 of this manual. Reference each
option assembly by its option number (161, 162, or
175) . These instructions can be consulted as required.
The descriptions in this subsection assume that the

require option assemblies have successfully completed
an installation test.
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The Isothemmal Input Connector mates with the
Thermocouple/DC Volts Scanner. This 20 channel,
multi-range relay scanner selects the proper input
channel for the High Performance A/D Converter.

. At the Isothermal Input Connector, each input channel
uses three lines (HIGH, LOW, SHIELD). The thermocouple
is connected across the HIGH and LOW input lines as
follows:

o] LOW: the RED wire on the thermocouple is the
negative lead and must be attached to the LOW
teminal.

o] HIGH: the wire color of the positive lead varies
with the type of themmocouple. The color
appropriate for a given thermocouple is defined in
Table 5a-1.

o] SHIELD: If the thermocouple has a shield, it must
be connected here. If the thermocouple has no
shield (two wires only), a jumper must be
connected between LOW and SHIELD.

The programming examples presented below (local
temmination or remote termination) can be used to
verify correct installation. A reascnable response from
the thermocouple channel constitutes a positive test
result. Tests of temperature measurement accuracy are
beyond the scope of an installation test; these are
covered separately in the 2280 Series Service Manual.

5a-5
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MAKING THERMOCOUPLE TEMPERATURE MEASUREMENTS - LOCAL
TERMINATION

Thermocouple Connections

Each thermocouple is attached to a BI and LOW temminal
pair on the Isothermal Input Connector. Each connector
supports 20 sets of thermocouple terminals.

Programming

Thermocoupies terminated at the Isothermal Input
Connector use permanently stored temperature
compensation and voltage/temperature linearization
algorithms. The 2280 only needs to know what type of
thermocouple is connected to the channel. The 2280
contains the conversion algorithms to support 11
thermocouple types. These thermocouples are further
described in Table 5a-2.

<A> CHANNEL PROGRAM

CHANNEL
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izl T
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CHANNEL FUNCTION MENY RTD CONTANTS raléﬁ“n
P ULALOD CHANEL <R A (NS} <> vaen oerweo aro [P — N P
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A3 o0 WOC o < 3 ATDSCAER Tews  CRIRIGERNT rar f &l
Bham, e DG S, A o s
< - <
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B " bl ALY el 5 10 0 .
AT A o mnaw £330 02 vOLTS s g ALA e o 30063 7 31200 Dhwes OC WOLTS <G anaen
1> CALIBRATION. id Ar OC VOLTS Jw DELTA Mty = 1408 <HP 4 800 Ot 5 VLTS
<I> $PE . }&M'mmm“ A 4 vt w J0MBE-1T) < E U
~¥2 DEneo <ax USER OF A3 COUNTIRTATALITIN ol
bty o M5 BTO SCAMER Tase et <t FHED Domes BYD
T N0 e oty acisosgtc B> ETATUR QUTIT Chix 84,000 KOSMS ATD
P gt B 1y Deiad U RTD 5 Zove e -t chony B I




5a/Using Themocouples

This example designates channel 100 for automatic
compensation and linearization of a "K' type
thermocouple.

Monitor
Now, MONITOR the channel to verify correct cperation.
Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A .

MONITCR MONITOR CHANNEL =
Cl00 MONITOR CHANNEL = C100
ENTER C100 (reading)

MAKING THERMOCOUPLE MEASUREMENTS -~ EXTERNAL TERMINATION

Both temperature compensation and voltage/temperature
linearization can be performed for a thermocouple
terminated external to the Isothermal Input Connector.

Thermocouple Connections

Externally terminated thermocouple measurements
required an additional channel for the reference
junction temperature input.

" Programming

A pseudo channel must be used to define the temperature
compensation (REF) and temperature/voltage
linearization (LIN}. These two requirements are
discussed below.




S5a/Using Thermocouples

REFERENCE TEMPERATURE MEASUREMENT AND COMPENSATION

Use the function: REFx(TR)

the thermocouple type (J.K,T,R,S,E, etc)
the temperature of the thermocouple
termination (in the temperature units
selected in System Programming) .

(LI |

X
TR

o) TR could be a constant:
Cl00 = REFK (55)

Here, "TR" is specified as 55 degrees C for a
K-type themmocouple on channel 100. This would be
used when the external thermocouple termination is
made in a constant temperature controlled oven.

o A temperature channel could alsc be used to
determine the thermocouple measurement termination
reference temperature.

C100 = REFK (C15)

This example specifies "TR" as the temperature
obtained by measuring channel 15.

VOLTAGE/TEMPERATURE LINEARIZATION
Use the function:
LINx(Cn)

x = the thermocouple type (J,K,T,R,S5,E, etcl
Cn = the compensated channel to be linearized

Example

The following example (expressed in the appropriate
module of the Programming Form) linearizes a K-type
thermocouplie reading (CS) with the reference junction
temperature held constant at 55°C.
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<A> CHANNEL PROGRAM

CHANNEL CHANMEL
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Table Sa-1. Thermocouple Lead Wire Color Code

ANSI Lead Material Color of

Designation  Positive (+} Negative (-) Positive Lead

J Iron Constantan White

K Chromel 2lumel Yellow

T Copper Constantan Blue

E Chromel Constantan Purple

R Platinum Platinum Black
(13% Rhodium)

5 Platinum Platinum Black
(10% Rhodium)

C (W5Re/ Tungsten Tungsten White

W26Re) (5% Rhenium (26% Rbenium)

5a~-10
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Table 5a-2. Thermocouple Temperature Ranges and Applications

Usable
Select  Type Parameter Range (°C)
Jd JNBS NBS J -200 tec 760

(Can be used in oxidizing, reducing, inert, or
vacuum atmospheres.) :

K KNBS NBS K -225 to 1350
(Should not be used in reducing or sulphurous
atmospheres. Can only be used in vacuum for short
time until calibration shifts.)

T ~  TNBS NBS T -250 to 400
(Can be used in oxidizing, reducing, inert, or

. vacuum atmospheres.)

E ENBS NBS E -250 to 1000
(Can be used in oxidizing or inert atmospheres.
Should not be used in reducing or vacuum

atmospheres.)

R RNBS NBS R 0 to 1767

S SNBS NBS S 0 to 1767

B BNBS NBS B 200 to 1820
N NINBS NISIL~NICROSIL -200 to 1300
C CNBS W5Re/W26 Re 0 to 2315

\ TDIN DIN T -200 to 600
H JDIN DIN J -200 to 900

5a-11







Section 5a
Temperature Measurement
Using RiDs

INTRODUCTION

This type of temperature measurement employs a
resistance—temperature detector (RID). RTDs, which are
usually larger and more expensive than thermocouples,
are frequently used where accuracy and repeatability
are important because they exhibit greater accuracy and
stability. A comparison of thermocouple and RTD
characteristics and uses is presented in Section 2 of
this manual.

Thermistors, which can also be used to make temperature
measurenents, are covered elsewhere in Section 5a.

This section explains the use of the 2280 Series Data
Logger and associated option assemblies for obtaining
RTD temperature readings, whiie the User Guide provides
overall programning and operating instructions.
Detailed information regarding the physical
ingtallation of the 2280 meinframe and related options
is provided in this manual in the following sections:

o Installation - Mainframe: Section 3
o] Installation ~ Option Assemblies: Section 4
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RTD TEMPERATURE MEASUREMENTS -~ GENERAL

The resistance of an RTD varies directiy with the RID
sensor temperature. Passing a current through this
resistance generates a proportiomal voltage that can be
- accurately translated into a temnperature reading.

Most RTD types have teuperature sensing elements that
are made of platinum. Several other materials can be
used in RTDs, but platinum remains the most popular
and accurate type. Each type of RID requires a unique
algorithm for converting the measured resistance into
temperature. This capability is provided by the 2280
operating software which contains conversion algorithms
for platinum and copper RIDs. Conversion algorithms
for other RID types can be implamented using the 2280°s
user-defined RTD functions and other math computational
capabilities,

REQUIRED HARDWARE

RTD temperature measurement applications require either
of two option assembly configurations.

The High Performance A/D Converter, 2280A-161, must be
used in both configurations to provide high accuracy
analog to digital conversion of RID, thermistor, or
resistance measurements. This requires that at least
one A/D Converter be installed in the 2280 Series Data
Logger..

5a-14
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Configuration A

The first configuration employs the following two
option assemblies:

2280B-163 RTD/Resistance Scanner
2280B~177 RID/Resistance Input Connector

This configuration provides the most accurate and
repeatable RID readings with the fewest restrictions
and lowest cost per channel. Each RTD/Resistance
Scanner plus Connector provides current excitation and
signal multiplexing for 20 RTD, thermistor, and/or
resistance channels. These two assemblies are intended
for use in applications more exclusively involving RTD,
themistor, and resistance measurements.

The RTD/Resistance Scanner configuration also provides
lead-wire compensation far performing accurate 3~Wire
resistance measurements. Two jumpers, Wl and W2, on the
scanner along with proper input connector wiring allow
a scanner and connector set to operate in one of three
modes:

o 4-Wire (4W) Measurement Mode
Two sense and two excitation wires must be
connected to each channel, Lead-wire or reed
switch resistances do not affect readings,

o) 3-Wire Accurate (3WA) Measurement Mcode
One sense and two excitation wires sust be
conrected to each channel. Equal lead—wire
resistances are compensated for. Reed switch
resistances do not affect readings. Ten channel
returns are internally connected together;
therefore, the RIDs nust be electrically isolated.
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o 3~Wire Isolated (3WCM) Measurement Mode
One sense and two excitation wires must be
connected to each channel. Equal lead-wire
resistances are compensated for. One reed switch
resistance error affects readings.

Where lead-wire errors are negligible, 2-Wire
measurements can be made by setting the scanner to
operate in 4-Wire mode, and wiring the 177 input
connector properly.

Wiring diagrams are provided in this subsection.
Conf iguration B

The second configuration supports a wider mix of
applications, providing both current and voltage
excitation that will support the measurement of 4-Wire
RTDs and transducers in bridge arrangements, For
example, both strain gages and 4-Wire RIDs can be
measured with the following set of option assemblies:

2280A-162 Thermocouple/DC Volts Scanner
2280A~-176 Voltage Input Conhector

{or other)
22802164 Transducer Excitation Module
2280A-174 Transducer Excitation Connector -

The 162 option Thermocouple/DC Volts Scanner is a 20
channel, thermocouple and voltage, signal multiplexing
and conditioning, single-pch scanner. This scanner
allows the A/D Converter to make external dc voltage
measuraments on four ranges. Connections to external
inputs are made through a Voltage Input, Isothermal
Input, or AC Voltage Input (which also supports ten &
volt channels) Connector, The scanner and connector
measure the voltages generated across the RIDs in this
configuration.
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The Transducer Excitation Module, 2280A-164, is used to
energize the RIDs with an excitation current or the
bridge configurations with a voltage. The 2280A-174
Transducer Excitation Connector provides connections
for accessing the five current sources fer exciting up
to 4 channels per source, or the one voltage source,
for exciting the resistances to be measured.

INSTALLATION

Installation of the required option assemblies is
detailed in Section 4 of this manual, in the
subsections under the option three~digit number. The
descriptions in this measurement subsection assume
that the required option assemblies have passed the
instaliation tests also specified in Section 4.
Installation tests normally require obtaining a
hardware list that verifies that the option assembly
has been correctly recognized by the 2280 mainfranme.

NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual.

After each option assembly has been installed as shown
in Section 4, verify that all steps have been followed
to properly configure the hardware. Th_ese include:

o] Configuration A (RTD Scanner and Connector)
Select the measurement mode. This is accomplished
by setting the two jumpers on the RID/Resistance
Scanner pch in the proper positions, and by wiring
the RID/Resistance Connector properly.

o] Configuration B (Transducer Excitation Module)
Correctly wire the Thermocouple/DC Volts Input

Connector and the Transducer Excitation Comnector
for current excitation.
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PROGRAMMING

General
RID measurement programming depends on the hardware
configuration and the type of RID to be used, as
indicated on the Programming Form. Using the Channel
Program mocule, specify the chanpel number, funmction,
and range as was done earlier in the Installation Test.

Both hardware configurations support the selection of
both preset and user—defined RTD constants.

Preset RTD Constants
The preset RID constants are:
o] Configuration A (RTD Scanner and Connector)
AR<4> 385 RTD SCANNER TEMP < 425.00 C
AR<5> 10 GHM CU RTD SCANNER _
AR<7> 385 RTD SCANNER TEMP > 425.0 C
o Configuration B (Transducer Excitation Module)

AR<1> 385 DC VLIS SCANNER
AR<2> 10 GEM (U DC VCLIS SCANNER

5a-18




5a/Using RIDs

User-Def ined R Constants

User-def ined RID constants can also be specified for
both oconfigurations.

o) Configuration A (RTD Scanner and Connector)

AR<6> USER DEFINED RTD SCANNER LC RANGE
(maximum resistance 256 ohms)

AR<8> USER LEFINED RID SCANNER HI RANGE
(maximum resistance 2048 ohms)

o] Configuration B (Transducer Excitation Module)
AR<3> USER DEFINED DC VLIS S(ANNER

Default constants are selected if no other user-defined
RTD constants are programmed. The default constants
are:

RO VALUE = 100.00
ALPHA VALUE = 3.90E-3
DELTA VALUE = 1.494
C4 VALUE = -.20598E~11

When a user-defined menu choice, 6, 8, or 3, is
selected, RO, ALPHA, DELTA, and C4 can be accessed by
successively pressing the ENTER key. The default or
more recently entered values are displayed as each
constant is selected. These constant values can be
changed by entering new rnumbers when each constant is
accessed.
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MONTTORING

An RI'D temperature measurement usually involves
menitoring or scanning the programmed channel. The User
Guide fully describes the various monitoring and
scanning methods available for making measurements,

MONTTOR any channel (0-9) programmed in this
subsection's examples as follows:

Press: Display:
MAIN MENU CHBOICE <M FOR MENU>? A
MONITOR MONITOR CHANNEL =
Co MONTTOR CHANNEL = €0
ENTER Cco (reading)

Sa~20
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EXAMPLES

The following pages contain wiring and prograumming
examples for five types of RID measurements. Briefly,
these examples are:

Example:
Configuration A:
(RTD Scanner and Connector) 1
Configuration B
{Transducer Excitation Module)
4-Wire, Constant Voltage 2
3-Wire, Constant Voltage, 385 DIN RID 3

3-Wire, Constant Voltage, 10 Ohm CU RID 4

3-Wire, Constant Current, 385 DIN RID 5
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Example 1: Configuration: A (RTD Scanner and Connector)
Type: 4-Wire, 3-Wire Accurate, 3~Wire Isolated

Figures 5a-2, 5a-3, and 5a~4 illustrate wiring for
4-Wire, 3~-Wire Accurate, and 3-Wire Isolated modes,
respectively.

The following steps can be used to program the 2280
for measuring ten RTD channels.’

Press: Display:
MAIN MENU CHOICE <M FOR MENUO? A
A ENTER CHANNEL, NUMBER (OR BLOCK)
C0..9 ENTER .o <P, C, D, L>7?
P ENTER A: CHANMEL FUNCTION <B-2>7
R A RTD
ENTER AR: RTD TYPE <1-8>7

(R*_"' 4; Sr 6; 7; or 8)
NOTE
2280 RID channel program menu choices are:

AR<1> 385 DC VLTS SCANNER

AR<2> 10 CHM J DC VLTS SCANNER

AR<3> USER DEFINED DC VLIS SCANNER
AR<4> 385 RID SCANNER TEMP < 425.00 C
AR<5> 10 (HM (J RID SCANNER

AR<6> USER DEFINED RTD SCANNER LO RANGE
BR<7> 385 RTD SCANNER TEMP > 425.0 C
AR<8> USER DEFINED RID SCANNER HI RANGE

If type 6 or 8 is chosen, the 2280
sequences through four additional prompts;
RG, ALPHA, DELTA, and C4. If no change is
entered at the appropriate prompt, each of
these constants is set to the displayed
default or previcusly entered value.

ENTER AR: CHANNEL MENU (BOICE <1-5>7?
EXIT ... {return to main menu)
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The following example specifies menu choices for
measuring 385 DIN RIDs for temperatures less than
425°C on channels 0-9 with the RID Scanner and

Co ctor.
nnector <A> CHANNEL PROGRAM

—
CHANNEL
CHaNNEL FUNCTION CHANNEL MENU CHOICE < 1§ >?
& RAN
< A-Z >
PCO ORL. frer el S <> <a> <4 <5
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HI EXC @

HI ®

Sensor

Lo ®

L - AAA

LO EXC e

This is the most accurate measurement mode.

Fiqure 5a-2. Wiring: 4-Wire, Configuration A
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HI EXC
I Jumper

HI

Sensor | %
LO EXC -

I Jumpear
LO COM

Ensure that the HI and LO EXC lead wires

have the same length, composition, and
resistance.

Use the 3-Wire configuration if possible.
Remember that the LO COMs of ten channels

(e.g. 0-9) are connected together inside the
Connecter PCB.

Figure 5a-3. Wiring: 3-Wire Accurate, Configuration A
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HI EXC
Jumper

HI y

Sensor %
Lo * ¢
LO EXC »

Ensvre that the HI and 1O EXC lead wireg
have the same length, composition, and
resistance.

This is much less accurate than the 3WA mode
for all but many-kilobm resistance
neasurements.

Figure 5a-4. Wiring: 3-Wire Isolated, Configuration A
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Example 2: Configuration: B (Pransducer Excitation Module)
Type: 4~Wire

Wiring for this type of RID measurement is shown if
Figure 5a-5.

The following steps can be used to program the 2280 for
measuring ten RID channels.

Press: Digplay:

MAIN MENU CHOICE <M FOR MENU>? A
A ENTER CHANNEL NOMBER (OR BLOCK)
CG--g m lc.(PfoD'D?
P ENTER A: CHANNEL FUNCTION <A-2>7
R A<R> RID
ENTER AR: RTD TYPE <1~B8>7?

R=1o0o 3

NOTE

The 2280 RID channel program menu choices
are:

AR<1> 385 DC VIS SCANNER

AR<2> 10 GHM U DC VLTS SCANNER

AR<3> USER IEFINED DC VLTS SCANNER
AR<4> 385 RID SCANNER TEMP < 425.00 C
AR<5> 10 (HM (U RID SCANNER

AR<6> USER DEFINED RID SCANNER LO RANGE
BR<7> 385 RID SCANNER TEMP > 425.0 C
AR<B> USER LEFINED RTD SCANNER HI RANGE

If type 3 is chosen, the 2280 sequences
through four additiomal prompts; RO, ALPHA,
DELTA, and C4. If no change is entered at
the appropriate prompt, each of these
constants is set to the displayed default or
previocusly entered value.

ENTER AR: CHANNEL MENU CHOICE <1-5>7?
EXIT ... (return to main menu)
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The following example specifies menu choices for
measuring 385 DIN RIDs on channels 0-9 with the
Transducer Excitation Module.

<A> CHANNEL PROGRAM

CHANNEL
ChapEL | FuNCTION CHANNEL MENU CHOICE < 18 >?
MALOCK | g panGE
< A-Z >
e i R BN
vste | UNITS CHANMEL EXPRES$ION or PROCEDURE | CHAMNEL LABEL | zopmar
]
.“’ Srraim Lo 7 aoeectere: 875 shasamih
o franmn b it Sy T ERAMUE DG # | Avier 8 progomams cromnwt e I EXAMPLE €% & SX > 7§ v 30 [ 1AM 6 EXMALET Tiue
2.7 Vil
USER DEFINED (BEEE
CHANNEL FUNCTION MENL ATD COMYANTS ’%ﬁ'
~A> PRELOS SHaimiil g):|::l mmu‘ﬁﬂﬁ?ﬁ 2 reargure Paslt {114 S 3 j LV Paky
ol
nmnae i T3 200 TG SCAGR TR oo Lang b o5 st & i Far; -
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<03 WG VRC . "It A0 (ke o 1D o RARTT R
e i s 6 Ve, 73 SCamath 2 AP ket LaE S0 LT,00 Cotet BT LTS e TR
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17 3 S L5} Rt i S tvaatl HTD <
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ke e AT RN v e Sen
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SHIELD
Input LD

Connector
BRI 0"‘“}
o
A :(///) €
B Fn
\
Tranaducer ?
Excitation
Connector c
D e
72 e

Pigure 5a-5. Wiring: 4-Wire, Constant Current,
Configuration B
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Example 3: Configuration: B (Transducer Excitation Module)
Method: 1 (Constant Voltage)
Type: 3-Wire, 385 DIN RIDs

This method uses the +4V, constant voltage supply
present on the Transducer Excitation Module. A bridge
configuration, with the RTD as the unbalancing factor,
is created. For 100 ohm Pt RIDs, suggested resistors
would be 40 kiloms +0.1% with Sppm temperature
coefficient wire-wound resistors. Although resistors
with other values may be used, the following
coensiderations should be noted:

o The channel linearization expression must
compensate for the actual current flowing through
the RID, and

o] The resistance value should be sufficiently high
so that the initial unbalancing effect of the RID
in one of the legs is relatively small, For
example, with 40 kilohm resistors, there is 1 part
in 400 difference between the two legs.

Wiring for this type of RID measurement is shown in
Figure Sa-6.
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The following example can be used to program the 2280
for measuring ten 3-wire, 385 DIN RID channels when 40
kilohm resistors are used:

Press: Display:

MAIN MENU CHOICE <M FOR MENUD? A
A ENTER CHANNEL NUMBER (OR BLOCK)
C0..9 ENTER ... <P,C,D,L>7?
P ENTER A: CHANNEL FUNCTION <A~-2>? A
D A<D> VLIS/CURRENT :
ENTER AR: VCLTS/CURRENT RANGE <1-7>?
4 ENTER AD: CHANNEL MENU CHOICE <1-5>7
3 <3> CHANNEL, EXPRESSION
ENTER =
LIN]l (CX*10) CX=LIN1 (CX*10)
ENTER AD: CHANNEL MENU (HOICE
EXIT ... (return to main menu)

NOTE

If other values of resistors are used, the
expression must be adjusted. The
lirearization function expects the voltage
measured to be generated from a 1 mA current
source flowing through the RID. In the
example jllustrated, only 0.1 mA is flowing
(4 volts through 40 kilohms) . Hence, 10*%CX
is used.
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The following example progran specifies menu choices
for measuring 3-wire, 385 DIN RIDs on channels 0-9 with
the Transducer Excitation Connector.

<A> CHANNEL PROGRAM

-
CHAMNNEL CHANNEL
$BLOCK | "o NANGE. CHANNEL MENU CHOICE < 145 7
< AL >
POD. ORL, Ll ol I -4 <> <3> <4 <5>
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24 /R4 (= LN L LD X LX)
USER DEFINED LGOS
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P PSRN CAEL, KR W AP <8 Llh m [T py— . PG
TRCRRIRENT SLANRER 1.2 RAMGE EUT
e 2{-’,:'.3’, < ﬂntns&ﬂl T o vt t?' & l;, o" &
«:"mwm £33 W RS m““ ‘H&Eﬂnm Recnut (h-14 anmn) ST A
iR wend SEr v L VS Rt SCAMRER 330 RARGE o ANALGO APIT
dapous < T 100 s Gt YD sosiescn o2 SCDAmART BT
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FT oy o G o kesoun <8 SIATYS O 282 €1 0 KOV YD
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Example 4: Configuration: B (Transducer Excitation Module)
Method: 1 (Constant Voltage)
Type: 3-Wire, 10 O Cu RIDs

For 10 chm Cu RTDs, 4 kilchm resistors are used to
establish the unbalanced bridge. Since 4 kilchm
resistors maintain the desired 400 to 1 ratio and give
1 mA of excitation, no special linearization provisions
are required.

Wiring for this type of RID measurement is shown in
Figure 5a-6.

The following steps can be used to program the 2280 for
measuring ten 10 chm Cu RIDs with the Transducer
Excitation Module.

Press: Display:

MATN MENU CHOICE <M FOR MENUL? A
A ENTER CHANNEL . NUMBER {CR BLOCK)
C0..9 ENTER ... <P,C,D,L>?
P ENTER A: CHANNEL FUNCTION <A-2Z>72
R A<R> RID
ENTER AR: RID TYPE <1-8>7
2 BR<2> 10 (HM (U DC VLTS SCANNER
ENTER AR: CHANNEL MENU CHOICE <1-5>7
EXIT ... {(return to main menu)
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Tne following example program specifies menu choices
for measuring 10 chm Cu RTDs with the Transducer
Excitation Connector.

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | puncTion
#BLOCK | 4 R p CHANMNEL MERL CHOICE < 1-5 D7
< AT 2>
S R AR T
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c‘-a L] [T Y o145 onmocieny W ——
-4 | xaseeie 11101 T ENAMPE DI P | Mant s roogranened chunesl s CX EXAMPLE: CX = O 4.8 + 310 | IGAMLE: @XRAUYT Tgase | Sets ate)
.. 9 Lo
LSER DEFHED [
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Ty a— ey tcopet Repet £1046 wharal
< VRS RINT 353 i n e P q::?am i . J‘ & -
<> 4 0 VO <E> & (W83) <T> 306 ATD SCARMER T e Lo Pkt 1110 G ¢ &
ot o M gl ¥ 4235 ¢! Nerutt 15218 chani X S—
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ig-tim i 4 T (D0W AL cowaren + AASIOTARCE =
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SHIELD
Input LO
Connector
HI

IRV
| §=3"
Transducer B - S
Excitation
Connector .//,/,—*___]

172 ©

I

\

o
[
e AV N

R = User-Supplied Resistor

Figure 5a-6. Wiring: 3-Wire, Constant Voltage,
Configuration B
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Example 5: Configuration: B (Transducer Excitation Module)
Method: 2 (Constant Current)
Type: 3-Wire, 385 DIN RIDs

This method uses the constant current supply in the
Transducer Excitation Module. Two voltage measurement
channels are employed to remove the effects of lead
resistance. One channel measures both the lead
resistance and the RTD, and ancther input channpel is
used to measure only the lead resistance. The
difference between the two channels represents the
resistance of the RID, This difference is then
lipearized.

Wiring for this type of RID measurement is illustrated
in Figure 5a~7.

The following steps can be used to program the 2280 for
measuring ore 3-wire, 385 DIN RID channel.

Press: Display:

MAIN MENU CHOICE <M FCR MENU>7 A
A ENTER CHANNEL NOMBER (OR BLOCK)
C0..1 ENTER ...<P,C,D,I>7
P ENTER A: CHANNEL FUNCIION <A-2>7
D A<D> VTIS/CURRENT
ENTER AD: VOLIS/CURRENT RANGE <1~7>7
4 AD<4> 64 .000 MVEC
ENTER AD: CHANNEL MENU CHOICE <1-5>7
EXIT A: CHANNEL FUNCTION <A-2>7
EXIT CHANNEL NUMBER (OR BLOCK)=
Cl0 ENTER -e.<P,C,D,L>?
ENTER A: CHAMNEL FUNCI'ION <A~-2>7
ENTER AP: CHANNEL MENU CHOICE <1-5>7
3 AP<3> CHANNEL PROCEDURE
ENTER CP:
CX=LIN1 (C0O-Cl) CP:CH=LINI (C0-C1)
ENTER CP:
ENTER AP: CHANNEL MENU CHOICE <1-5>7
EXIT ... (return to main menu)
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The following example specifies menu choices for
measuring a 385 DIN RID measured on channel 0 and 1
with the Transducer Excitation Module.

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | pyncTiON
WBLOCK | o Rt CHANNEL MENU CHOICE < 35 57
< AT >
PLD,ORL, | Pemmiet) <1 > <2> <3I> <4> <5>
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O/ O ¥
22 W (o= Ll Zooe sl
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{first
channel) HI

‘ SHIELD
Iaput I
Connector LG
: ’
b p

A

Transducer
Excitation B ®
Connector
C
D 0\\\\\ €
\, 172
SHIELD
Input I
Connector Lo
{ second
channel) HI

Figure 5a-7. Wiring: 3~Wire, Constant Current,
Configuration B
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Section 5a
Temperature Measurement
Using Themmistors

INTRODUCT ION

Thermistors are another type of commonly-used variable
resistance transducer. The resistance of thermistors
varies greatly with temperature, thereby providing a
means of making reliable temperature measurements over
a range of -100 to +300°C.

RIDs, which can alsc be used to make temperature
measurements, are covered elsewhere in this subsection.

Thermistors that are to be measured in bridge
configurations, while not specifically covered in this
subsection, can be implemented using techniques
presented here and in the resistance measurements
subsection.

This subsection explains the use of the 2280 Series
Data Logger and associated option assemblies for
obtaining thermistor temperature readings, while the
User Guide provides overall programming and operating
instructions. Detailed information regarding the
physical installation of the 2280 meinframe and related
options is provided in this manual in the following
sections:

o Installation - Mainframe: Section 3
o) Installation - Option Assemblies: Section 4
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GENERAL

Thermistors exhibit a large temperature oefficient of
resistance when compared to other resistance
temperature sensors. A large decrease in resistance
usually results from a small increase in thermistor
temperature, providing a measurement resolution not
available with cother temperature transducers.

A thermistor's resistance is often detemmined by
passing a known current through it and measuring the
resulting voltage drop, as is done by the 2280.
Software programming converts this resistance
measurement into a temperature reading.

REQUIRED BARDWARE
Themistor temperature measurement applications require
the following option assemblies, which provide the

necessary selection, excitation, conditioning,
measurement, and conversion functions.

2280A-161 High Performance A/D Converter

2280BE~163 RTD/Resistance Scanner

2280B~177 RTD/Resistance Input Connector
NOTE

The 2280A-211 Advanced Math Processor 1is
reguired when thermistor temperature versus
resistance characteristics provided in
tabular form must be implemented via an
interpolation table.
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Excitation And Measurement

The RTD/Resistance Scanner in conjunction with the
RTD/Resistance Input Connector selects, excites, and
conditions one of 20 channels. In addition to

- supporting 4-Wire measurements, this configuration
provides lead-wire compensation for performing accurate
3-Wire resistance measuremnents. Two jumpers, Wl and W2,
on the scanner along with proper input commector wiring
allow a scanner and connector set to operate in cne of
three modes:

o] 4-Wire (4W) Measurement Mode
Two senge and two excitation wires must be
connected to each channel, Lead-wire ot
reed switch resistances do not affect readings.

o] 3-Wire Accurate (3WA) Measurement Mode
One sense and two excitation wires must be
connected to each channel. Equal lead-wire
resistances are compensated for. Reed switch
resistances do not affect readings. Ten channel
returns are internally connected together;
therefare, the thermistors must be electrically
isolated,

o 3-Wire Isclated (3WM) Measurement Mode
One =ense and two excitation wires must be
connected to each channel. Equal lead-wire
resistances are compensated for. One reed switch
resistance error affects readings.

Where lead-wire resistances are very small in
comparison with the resistance being measured, as may
be true with high resistance thermistors, 2-Wire
measurements can be made by setting the scanner to
operate in 4-Wire mode, and wiring the 177 input
connector properly.

Refer to the 177 option in Section 4 for input wiring
diagrams and instructions.
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The resulting voltage sent to the 2280A-161 High
Performance A/D Converter by the scanner is directly
related to the resistance of the thermistor being
measured. The A/D provides high accuracy analog to
digital oonversion of the thermistor, RID, and/or
resistance inputs. This requires that at least one A/D
Converter be installed in the 2280 Series Data Logger.

INSTALLATION

Installation of the regquired option assemblies is
detailed in Section 4 of this manual, where the opcions
are referenced by their three-digit number; 161, 163,
or 177. The descriptions in this thermistor subsection
assume that the required option assemblies have been
properly installed.

The RID/Resistance Scanners, from one to five per A/D
Converter, are installed in the slot{s) directly below
the A/D Converter in either the 2280 mainframe of the
2281A Extender Chassis.

Installation testing involves a programmed har dware

listing. This procedure is defined in Section 4 far

each option assembly (referenced by option number}.
NAE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.
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PROGRAMMING

General

Thermistor temperature is measured as a resistance that
is then mathematically converted into a meaningful
temperature measurement by the 2280. The proper
RTD/Resistance Scanner measurement range must be
chosen, and cne of two programming methods must be
employed to make this measurement and conversion. A
mathematical equation can be entered when a conversion
formula is provided by the thermistor manufacturer, or
the 2280 interpolation table capabilities can be
emploved when a table of temperature versus resistance
is available.

RID/Resistance Scanner Range Programming

Since thermistors vary greatly in resistance, the
Scanner ranges t¢ be used must be chosen to match.
Three ranges are provided:

256 .00 CHMS
2048.0 (HMS -
64.000 RCGHMS

Refer to the temperature versus resistance table for
the thermistor to be used, and examine the overall
possible resistance range for that thermistor as well
as the anticipated temperature range of the environment
to be measured. Considering both of these variables,
select the resistance measurement range most
appropriate for the application.

Corversion Formila Programning

A conversion formula for the thermistor type, when it
is known, can be entered as a channel expression. When
a formula is not known, the following interpolation
table approach must be used.
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Im:erpo._lation Table Programing

An interpolation table can be used to convert
resistance measurements into temperature readings when
the 2280A~211 Advanced Math Processor is installed. The
table comprises a st of data points that describe the
non-linear resistance versus temperature behavior of
the thermistor being used.

Data points for an interpolation table should be
entered in the Programming Form under the Systenm
Program module. Enter each data point in the form
(Input)//{Output}, where Input is defined as the
resistance of the thermistor in resistance range wnits
(eg. kilohms), and Qutput is the associated
temperature. For example, a resistance to be measured
on the 64 kilahm range of 10.25 kilohms that
corresponds to a 25°C temperature requires that

one table entry be 10.25//25.

The sample System Program module shown previously in
Installation Test illustrates an application where a
relatively tight temperature range of 100+5°C

is being monitored. In most applications, a wider range
of data points would be entered.
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Example

Complete the Channel Program for the first ten channels
using the following steps. This will match the
Programming Form example that also follows.

Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A
A  ENTER CHANNEL NUMBER (OR BLOCK)
C0..9 ENTER e <P, C, D, I>7?
ENTER A: CHANNEL FUNCTION <A-Z>7?
Z ENTER AZ: RESISTANCE RANGE <1-~5>?
3  ENTER AZ: CHANNEL MENU CHOICE <1-5>7
3 AZ<3> CHANMNEL EXPRESSION
ENTER K=
TRLI(CX)  ENTER AZ: CHANNEL MENU CHOICE <1-5>7
EXIT ... {return to main menu)

Next, enter_' the thermistor's temperature versus
resistance characteristics into a 2280 interpolation

table.
Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
A <Z> PROGRAM SYSTEM PARAMETERS
ENTER -Z: SYSTEM MENU CHOICE <1-7>
6 Z<6> INTERFOLATION TABLES
ENTER TABLE NUMBER = 0
1 ENTER IT:

177.16//95 ENTER IT:
171.89//96 [ENTER IT:

(complete per the following System Program sampie)

EXIT ... {return to main menu)
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MONTTORING

Thermistor temperature measurements usually involve
monitoring or scanning the programmed channels. The
User Guide fully describes the various monitoring and
scanning methods available.

MONITOR any one of channels ( through 9 with the
following procedure:

Press: Display:

MATN MENU CHOICE <M FOR MENU>? A
MONTITIOR MONITOR CHANNEL =
9 MONITOR (HANNEL = C9

ENTER c9 (reading)
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Section 5b
AC Voltage Measurement

INTRODUCTION

AC voltage measurements involve an analog input from
the data logging environment.

This section explains use of the 2280 Series Data
Logger and associated option assemblies for making

ac voltage readings. The User Guide provides overall
programming and operating instructions. Detailed
information about the physical installation of the 2280
mainframe and related options is provided in the
following sections of this manual:

o Installation ~ Mainframe: Section 3
o Installation - Option Assemblies: Section 4

AC VOLTAGE MEASUREMENT - GENERAL

The AC voltage capability of the 2280 is suitable for
measuring low frequency (45 to 450 Hz) sine wave
voltage signals. Power line monitoring is the most
common use of the ac voltage measurement function.
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REQUIRED HARDWARE

In addition to the standard 2280 mainframe, the
following option assemblies are required for ac voltage

measurements.
2280A-161 High Performance A/D Converter
2280A~162 Thermocouple/DC Volts Scanner
2280A-160 AL Voltage Input Connector

The High Performance A/D Converter (cption -161) provides
high accuracy analog-to-digital conversion of scanner
input voltages. At least one A/D Converter must be
installed in the 2280 Series Data Logger to provide

full operating capabilities.

The Thermocouple/DC Volts Scanner (option -162) is a
plug-in, 20-channel thermocouple and multi-voltage
range relay scanner. The scanner links the A/D
Converter to external measurement points.

The AC Voltage Input Connector provides terminal
connections for routing 20 voltage input channels to
the scanner. Of these 20 channels, ten are designated
for ac voltage inputs. The remaining ten are designated
for dc voltage inputs. The AC Voltage Input Connector
attaches to the scanner; it can be installed or removed
without removing the scanner.
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INSTALLATION

Installation for any of the required option assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its option number (160, 161, or 162)
These instructions can be consulted as required. The
descriptions in this subsection assume that the
required option assemblies have successfully completed
an installation test.

The AC Voltage Input Connector mates with the
Thermocouple/DC Volts Scanner. This 20 channel,
multi-range relay scanner selects the proper input
channel for the High Performance A/D Converter. Two
connections (HI, LO) are made for each channel. Ten ac
voltage and ten dc voltage channels are available.

Installation testing involves a programmed hardware

listing. This procedure is defined in Section 4 for

each option assembly (referenced by option number!.
NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.

PROGRAMMING
General

Programming unique to ac voltage inputs requires no
more than assigning the appropriate function and range
to the desired channels.
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Eﬁample

For example, the following steps would be used in
completing the Channel Program for a block of ten ac
voltage input channels.

Press:

B ENTER
0..9  ENTER
ENTER

D

ENTER

6

ENTER

EXIT ...

Display:

MAIN MENU CHOICE <M FOR MENU>? A
CHANNEL NUMBER (OR HLOCK) =
<P,C,D,L>?2 P

A; CHANNEL FUNCTICN <A-2>7

A<D> VOLTS/CURRENT

A<D> VOLTS/CURRENT RANGE <1-~7>7
AD<6> 250.0 VAC

AD: CHANNEL MERNU CHOICE <1-5572
{return to MAIN MENU CHOICE)

NOTE

If the 2280A is being used for ac voltage
measurement, the following, slightly
different Key sequence is reguired:

A
ENTER
0..9
ENTER

D  ENTER
3 ENTER
3 ENTER

X+0.32

EXIT ...

ENTER

5b—4




5b/AC Voltage Measurement

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL FUNCTION
#BLOCK | 3 RANGE CHANNEL MENU CHOICE < 14 >?
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MCNITOR any of these channels with the following

procedure:

Press:

MONITCR

{channel number)

ENTER

Display:

MATN MENU CHOICE <M FOR MENU>? A
MONITOR (CHANNEL =

MONITCR CHANNEL = (channel number)
C xx (reading)
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Section 5b
DC Voltage Measurement

INTRODUCTION

DC voltage measurements involve an analog input from
the data logging environment.

This secticn explains use of the 2280 Series Data
Logger and associated option assemblies for obtaining
dc voltage readings. The User Guide provides overall
programming and operating instructions. Detailed
information about the physical installation of the 2280
mainframe and related options is provided in the
following sections of this manual:

0 Installation — Mainframe: Section 3 :
o] Installation - Option Assemblies: Section 4

DC VOLTAGE MEASUREMENT -~ GENERAL

DC voltage measurement is a relatively simple use of
the 2280 Series Data Logger. Numerous applications
require dc voltage measurement. For example, many
industrial sensors output 0 to 5 volts to indicate 0%
to 100% of the measured parameter.
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REQUIRED HARDWARE

In addition to the standard 2280 mainframe, the
following option assemblies are required for dc voltage

measurements.
2280A-161 High Performance A/D Converter
2280A~162 Thermocouple/DC Volts Scanner

One of the following connector assemblies is required:

22802160 AC Voltage Input Connector
. 2280A-175 Isothermal Input Connector
22802176 Voltage Input Connhector

" The High Performance A/D Converter (2280A-161) provides
high accuracy analog-to-digital conversion of scanner
input voltages. At Jeast one A/D Converter must be
installed in the 2280 Series Data Logger to provide
full operating capabilities.

The Thermocouple/DC Volts Scanner (option =~162} is a
piug-in, 20-channel thermocouple and multi-voltage
range relay scanner. The scanner links the A/D
Converter to external measurement points. It accepts a
variety of analog inputs, depending on the type of
connector in use (Current Connector, Iscthermal
Connector, or Voltage Connector).

The Voltage Input Connector provides terminal
connections for routing 20 dc voltage input channels to
the scanner. This assembly attaches to the scanner: it
can be installed or removed without removing the
scanner. Connector assemblies can thereby be
interchanged without affecting system operation.

Either the &C Voltage Input Connector (10 dc voltage
channels) or the Thermocouple Input Connector (20 dc
voltage channels) can be attached to the scanner in a
similar fashion. These connectors fully support dc
voltage measurements.
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Use of 2281A Extender Chassis allows for a maximum of
15 A/D Converters in a 2280 system. Each A/D Converter
assembly can operate with multiple Themocouple/DC
Volts Scanner assenblies (five maximum) .

INSTALLATTON

Installation for any of the required option assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its option number (161, 162, or
176/160/175) . These instructions can be consulted as
required. The descriptions in this subsection assume
that the required option assemblies have successfully
completed an installation test.

The input connector mates with the Thermocouple/DC
Volts Scanner. This 20 channel, multi-range relay
scanner selects the proper input channel for the High
Performance A/D Converter.

For inputs to the Voltage Input Connector or the
Thermocouple Input Connector, each input channel
includes three lines (HIGH, LOW, SHIELD). The voltage
is measured across HIG and LOW. The following
considerations apply to use of SHIELD:

o] To provide maximum protection from comnon~mode
noise voltages, attach SHIELD to LOW at the point
of measurement. Use a shield line from the 2280
commector to the measurement point.

o] To provide maximum rejection of radio frequency
interference (RFI) or electro-magnetic
interference (EMI}, attach SHIELD to LOW at the
connector with as short a wire as possible.

o) SHIELD must never be left disconnected or
connected to HIG or the chassis ground. For more
information, see Fluke Application Bulletin AB-20
concerning guarded signal measurements.
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Installation testing involves a programmed hardware
listing. This procedure is defined in Section 4 for
each option assembly (referenced by option number).

NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection..

PROGRAMMING
General

Programming the 2280 to make d¢ voltage inputs requires
nothing more than specifying the channel number(s) and
the range/function. These steps are found in the
Channel Program module of the Programming Form.

Example

For example, the following steps would be used in
completing the Channel Program for a block of ten dc
voltage input chennels using the 64V dc range.

Press: Display:
MAIN MENU -CHOICE <M FOR MENU>? A
A  ENTER CHANNEL NUMBER {(OR BLOCK)
C0..9 ENTER «eo <P, C,D,I>?
P ENTER A: CHANNEL FUNCTION <2~2>7
D A<D> VOLTS/CURRENT
ENTER AD: VOLTS/CURRENT RANGE <1~7>7

(1,2:3, or 4}

Sb-10




NOTE

5b/DC Voltage Measurement

The display now responds with the maximum
value and resolution for the range selected:

AD<1> 64.00 VDC

AD<2> 8.0000 VDC
AD<3> 512.00 MVDC
AD<4> 64.000 MVDC

ENTER
EXIT

AD: CHANNEL MENU CHOICE <1-3>7

{return to main menu)

‘e
CHANNEL
i FUNCTIGN CHANNEL MENI CHOICE < 15 37
< AL >
PCD. OR L, | Tmmm— <12 <> <3I> <4 <§i>
.C.D. . -
. ALASM | CHANNEL | CMANNEL EXPRESSION of PROCEDURE | CHANNEL LABEL | Sotuiet
o e o6 awe. 1% cremows B charmcien
Cn Ex XL 1UE LTS XA R # | Hater 10 pempramrd sl i CF EAMMLE CX o CF 718+ 318 | SNAMRE EXMALINT TEME
2.7 L2t
LISER DEFINED LaEame
CHAMNEL FUNCTION MENU YT CONTANTS T
S ym———— > B D9 [S—
<;: YOLTS/CLKRENT :;> : :::; it s(;nm?z‘l L9 nm a::n'n- (118 s * f v"' .
b o 00D YO <8 B svki} <T0x 3 ATD) SCAMMEN T o 2o Pt {14 cos) * <
<> $0000 VOC N3 N INES G 480G 20 Hairtirs skt {1718 Suh} e Sas
3% 31208 wvDC G5 WHSAE VS WeBMRE 4> utan ORFwne0 RTD Pcapimnp
prig-fyrh iRl [sapwriialiion > WEARARY WY <> nn
<i> 3538 VAC e aTD 100 A comairh = OO0 % .
T 000 MVGTD ‘:"bmmm“ " TR GEx 5130 Dheag DG YOLTE A e
n;:;’ai.&pﬂmon <5 1 v 035 O VO 15 et DELTA yermalt = ) oy <> s KOG Orobill DO NOLTS
¥ SMECEAL SCANNER ah G4 oot - TRASE- V1L N A ——
T ~A7 USER DERGMED OC WATS o, CommTUR/TOTALITER T T
i coRearne SRR <o piiSiammo @
T ives) <t jalrCh Ao scumen R TN U <kt 4 Uik nOmALS YD R
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MONITORING

MONITOR any programmed channel in the following manner:

Press: Display:

MAIN MENU CHOICE <M FOR MENU>T? A
MONTI'TOR : MONITOR CHANREL =
{channel number) MONITOR CHANMEL = {(channel number)
ENTER C xx (reading)
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Section 5¢
Current Measurement

INTRODUCTION

The Current Input Connector accommodates inputs from 0
to 64 mA on a maximum of 20 channels. This range covers
the useful range of standard current transmitters.
Since this type of transmitter is often used to
translate the output of another transducer (pressure,
fluid flow, etc) to a current output, the current
measurement function can serve a multitude of
applications.

This section explains use of the 2280 Series Data
Logger and associated option assemblies for obtaining
current readings. The User Guide provides overall
programming and operating instructions. Detailed
information about the physical installation of the 2280
mainframe and related options is provided in the
following sections of this manual:

o} Installation - Mainframe: Section 3
o Installation: Option Assemblies: Section 4
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CURRENT MEASUREMENT - GENERAL

Standard current transmitters output a current value
proportional to the physical parameter being measured.
This sensor type usually outputs a value of from 1 to 5
mhd, 4 to 20 mA, or 10 to 50 mA across its measurement
range. Scaling and conversion used by the 2280 are
optimized to measure current values within these
ranges.

REQUIRED HARDWARE

Applications invelving current measurement require the
following option assemblies:

2280a8~161 High Performance A/D Converter
2280A~162 Thermocouple/DC Volts Scanner
2280A-171 Current Input Connector

The High Performance A/D Converter {(cption -161) provides
high accuracy analog to digital conversion of scanner
inputs. At least one A/D Converter must be installed in
the 2280 Series Data Logger when analog measurements

are being made.

The Themmocouple/DC Volts Scanner (option -162) is a
plug-in, 20-channel thermocouple and multi-voltage
range relay scanner. The scanner links the A/D
Converter to external measurement points.

The Current Input Connector (cption 171) routes a

maximum of 20 current input channels to the
Thermocouple/DC Volts Scanner.
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INSTALLATTION

Installation for any of the required option assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its option number (161, 162, or

171) . These instructions can be consulted as required.
The descriptions in this subsection assume that each
option assembly has successfully completed the
installation test specified in Section 4.

Installation testing involves a programmed hardware
listing. This procedure is defined in Section 4 for
each opcion assembly (referenced by option number).

NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.

PROGRAMMING

One input range (64 mA) is available for current.
inputs. This range is specified for each current.input
channel as a CHANNEL PROGRAM input.

A channel expression may alsc be programmed to convert
current measurement to engineering units.

First, compute the slope constant for the eguation. The
slope equals the difference between the desired
engineering unit value corresponding to 20 mA and the
engineering unit value at 4 mA, divided by 16. The
offset constant is the difference between five times
the engireering unit value at 4 mA and the engineering
unit value at 20 mA, divided by 4.
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For example, consider a pressure transmitter whose
cutput is 4 mA with 0 psi and 20 mA with 500 psi.

o Slope constant (m) = (500-0}/16 = 31.25
0 Offset constant (b) = {5*(-500)/4 = ~125

The chanrel equation for this transmitter would be:
CX = 31.25 * &X - 125
The engineering units would be programmed to psi.

The following programing steps would be used for this

exanple:
Press: Display:

MAIN MENU CHOICE <M FOR MENUD? A
A ENTER CHANNEL NUMBER (OR BLOCK)
(Cxx..xx) ENTER ceolP,C,D,L>7
P ENTER A: CHANNEL FUNCTION <A-2>7
D A<D> VLTS/CURRENT
ENTER AD: VOLIS/CURRENT RANGE <1-7>7
5 AX5> 640 MA
ENTER AD: CHANNEL MENU CHOICE <1-5>7%
3 AD<3> CHANNEL EXPRESSION
ENTER . £
31.25%C8~-125 K= 31.25%CK-125
ENTER A<D> CHANNEL MENU CHOICE <1-5>7
2 A 2> CHANNEL, UNITS
ENTER CHANNEL UNITS <6 CHRS MAX> =
PSI CHANNE], UNITS <6 CHRS MAX> = PSI
ENTER AD: CHANNEL MENU CHOICE <]1-5>7
EXIT ... - {return to main menu)
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Sc/Current Measurement

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | pincTionN
A/BLOCK | s RANGE CHANNEL MENU CHOICE < 14 >7
< AT >
PCD ORL | Pl 1> | <25 <3> <4> <E>
ALARM | CHANNEL LOGGING
- Giere | CoaiTs CHANNEL EXPRESSION of PROCEDURE | CHANNEL LABEL | Somainr
- Ovidg O s, T8 SHavinnive -V camsen
s i g 14 EXAMPLE OFG £ | Mol o programeved shvomn dn, T EAAMPLE: CY 4 CX ° 18 ¢ S00 | ExAMMLE ERAUST T | 7T S
XX SSILLL 5 Ll X R e Ty 25
TOGEmG
CHANKEL FUNCTION MENU Lol pito-d FoRMAT
3 PRRUE CRANNEL, <M A NAY) <A USER DEFINED NTD [Ee Y —————
< voLTICURARSR <53 & (HBSH RIGARNGE o avarim wey | {' el&lLlel &
<1 6 000 VO <H> B A T 3 RTG SCaoemtn Thsw  LSTATUR RO
<3> 2 Do viE <M (DY GT4qua & I smrawre Pk {1~ 14 mhGrRI CE Ao
a7 sumives S WASRE V8 WL <ED USER DEFIED ATD B AMALOE ST
3% 4 0 it ar Dt N1 B> BCTAARY SPUT <> nrn
MBS onoam ok A (o 1000 T mamaTANGE
e veariow | XYL 3M30C VLTS SCANMER  Daesuiea jeween s SR 907 L1200 O ol v TE P
<1 % CALIRRA TN <> 16 DM GUOG vaLTS Ik DELTA dnmlat = | A} €+ 8 10 S OO WOLTS
<2y SMECiaL SCANNER dgh T4 {dwtman » K14} ] TR ek
ST HRMOEOUME ~3USEROEIMED CEVOLTE o, coumtanoTacem <3 {500 vt WYD:
%;?ﬁ, <40 383 ATD SCANMER THs s <a> s Comay w10 <n <
ST E e T S L ein Fhvte meut g -5 i 1> o

MONITOR any of these channels with the following
procedure:

Press: Display:

MATN MENU CHOICE <M FOR MENU>? A
MONITOR MONITOR CHANNEL =
{channel number) MONITOR CHANMEL = {channel number)
ENTER C xx (reading)
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Section 5d
Resistance Measurement

INTRODUCTION

Resistance measurements involve an analog input from a
resistive output sensor. This input is converted to
representative units by the 2280.

This section explains use of the 2280 Series Data
Logger and associated option assemblies for obtaining
resistance readings. The User Guide provides overall
programming and operating instructions. Detailed
information about the physical installation of the 2280
mainframe and related options is provided in the
following sections of this manual:

(o} Mainframe installation - Section 3
o) Option assembly installation - Section 4

RESISTANCE MEASUREMENTS - GENERAL

Resistance measurements with the 2280 are usually made
in order to measure something other than just
resistance. Many sensors have variable resistance
outputs to indicate some other parameter, such as
measuring temperature with non—standard RID's or
sensing position with slide wire pots, and so on.
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RESISTANCE MEASUREMENTS - GENERAL

Measurements can be made with the 2280 to determine
resistance, or to determine the value of another
directly related parameter. Many slide wire pots,
non-standard RIDs, and other sensors with variable
resistance outputs can be used to indicate temperature,
position, and other physical parameters.

Several types of variable resistance transducers are
discussed in greater detail in other subsections within
this section. The related subsections are:

o Section 5a: Using Thermistors
o Section 5b: RID Temperature Measurements
o Section 5g: Strain Measurements

The 2280 measures resistance by passing a stable
current through the resistor or sensor, and measuring
the voltage that results. Appropriate conversions are
then made to the sensed voltage and the output is
displayed as a resistance reading.

REQUIRED HARDWARE

Resistance measurement applications require one of two
option assembly configurations.

The 22802-161 High Performance A/D Converter, which
provides high accuracy analog to digital conversion of
scanner inputs, must be used in both configurations.
This requires that at least cne A/D Converter be
installed in the 2280 Series Data Logger.
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Configuration A

The first configuration employs the following two
option assemblies in addition to the A/D:

22808B~163 RID/Resistance Scanner
2280B~177 RTD/Resistance Input Connector

This configuration provides the most accurate and
‘repeatable resistance readings with the lowest cost per
channel. Each RID/Resistance Scanner and Connector set
provides current excitation and measurement for 20
resistance channels and are intended for applications
more exclusively involving resistance measurements.

The RID/Resistance Scanner configuration also provides
lead~wire compensation for performing accurate 3-Wire
resistance measurements. Two jumpers, Wl and W2, on the
scanner along with proper input cennector wiring allow
a scanner and connector set to operate in one of three
modes

o} 4-Wire (4W) Measurement Mode This mode offers the
highest accuracy. Two sense and two excitation
wires must be connected to each channel. Lead-wire
or reed switch resistances do not affect readings.

o] ‘3-Wire Accurate (3WA) Measurement Mode This mode
offers slightly reduced accuracy in comparison to
the 4-Wire mode. One sense and two excitation
wires must be connected to each channel. Equal
lead-wire resistances are compensated for. Reed
switch resistances do not affect readings. Ten
channel returns are internally connected together:
therefore, the resistors must be electrically
isclated.
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o} 3-Wire Isolated (3WCM) Measurement Mode This mode
offers high channel-to-channel isolation at the
expense of accuracy. One sense and two excitation
wires must be connected to each channel. Equal
lead-wire resistances are compensated for. One
reed switch resistance error affects readings.

Where lead-wire resistances are very small in
comparison with the resistance being measured, 2-Wire
measurements can be made by setting the scanner to
cperate in 4-Wire mode, and wiring the 177 input
connector properly.

Refer to the 177 option (Section 4) for input wiring
diagrams and instructions.

Configuration B

The second configuration supports a wider mix of
applications. Excitation and measurement can be
provided for several types of 4-Wire resistance output
sensors by the following assemblies:

2280A-162 Thermocouple/DC Volts Scanner
2280A-176 Voltage Input Connector

{or other)
2280A~164 Transducer Excitation Mcdule
2280A-174 Transducer Excitation Connector

The Thermocouple/IC Volts Scanner, 2280A~162, is a
plug-in, 20 channel, thermocouple and dc voltage, reed
relay scanner contained on a single pcb. This selects
and conditions one channel at a time for conversion by
the A/D Converter. Connections to the Scanner can .be
made through a Voltage Input, Isothemmal Input, or AC
Voltage Input Connector. The A/D, Scanner, and
Connector measure the dc voltage generated across the
resistance to be measured.
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The 2280A~)64 Transducer Excitation Module is used to
energize the resistance sensors with an excitation

~current or the resistance bridge configurations with a
voltage. Used in conjunction with the 2280A-174
Transducer Excitation Connector, each 164 option
provides five current sources that can excite up to
four channels per source, and one voltage source that
can excite bridge configurations.

INSTALLATION

Installation of the required option assemblies is
detailed in Section 4 of this manual, where the options
can be referenced by their three-digit numbers. The
descriptions in this resistance subsection assume that
the required option assemblies have successfully passed
their installation tests.

After each option assembly has been installed as shown
in Section 4, verify that all hardware configuraticn
steps have been followed. These steps include:

o Configuration A (RTD/Res istance Scanner)

Select the measurement mode. Set the two jumpers
on the RTD/Resistance Scanner PCB, in the desired
positions, and wire the RID/Resistance Connector

properly.
o Configuration B {(Transducer Excitation Module)

Correctly wire the Thermocouple/DC Volts Input
Connector and the Transducer Excitation Connector
for current excitation.
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Installation testing involves a programmed hardware -
listing. This procedure is defined in Section 4 for.
each option assembly (referenced by option nummber).

NOTE

For accuracy tests, refer t¢ the appropriate
2280 Series Service Manual subsection.

PROGRAMMING -
General

Resistance measurement programming depends on the
hardware configuration and the measurement range, as
shown on the Programming Form. Using the Channel
Program module, specify the channel number(s),
function, and range as was done in the Installation
Test.

Example

Complete the Channel Program for the first ten
channels, as illustrated in the sample Programming Form
also presented.

Press: Display:
MAIN MENU CHOICE <M FOR MENUS? A
A ENTER CHANNEL NUMBER (OR BLOCK)
C0..9 ENTER v <P,C, B, L7
P ENTER A: CHANNEL FUNCTION <A-2>7
Z A<Z> RESISTANCE :
. ENTER AZ: RESISTANCE RANGE <1-5>7
X (see note} AZ<x>
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NOTE

At this point, enter 1, 2, 3, 4, or 5 for
the configuration being tested and the
resistance range desired. The choices
include:

Configuration A (RID/Resistance Scanner)
AZ<3> 256.00 CHMS RID SCANNER
AZ<4> 2048.0 CHMS RID SCANNER
AZ<5> 64.000 KCOHMS RTD SCANNER

Configuration B (Transducer Excitation Module)

AZ<1> 512.00 CHMS DC VOLTS SCANNER
AZ<2> 64.000 CHMS DC VOLTS SCANNER

Complete programming with the following two steps:

ENTER AZ: CHANMNEL MENU CHOICE <1-5>7
EXIT ... {return to main menu)
CHANNEL
CHANNEL
wBLOCK | oNCTION CHANNEL MENU CHOICE < 1-5 >7
< A2 >
PO, OR L | e e <1 > <2 <3> <4 > <i>
. ALARM | CHANNEL LOGGIN
- el Il GHANNEL EXPRESSION o PROCEDURE | CHANNEL Lage, | (O00ING
- - 54 o, 473 anarwers 13 ivhaviers
G b EAAMLE {TACH TS EXAMPLE UG £| Bowr 10 ovotyasmman anaves sn: (X EANME CX = O % 18 + 320 | Exasne: pruauet TEue e sipsa it

e VLA ™

LDGENG
CHANNEL FUNCTION MENU i *oRUAT
Iy PERLTO CRAMEL <M R (NAS) U USER DEFIED ATD Towl Morawre Pt {1-14 Snars} Y
<. JRRL 5> 5 (MRS SCANNER 3. AANGE LI A
“rnanEre” 53 8 el <r A e e RTINS | Sl # e -«
3 [ POE L Honern Rt ti-44 smars} -
3> 5170 MvDe g3 wane v wame ey <07 ANALGG DUTIUIT
e pliiag Al old e D > SCTMMMANY ST ]
T T OO i 1 N - A oo
115 388 DC VIR = 396E SEANME
CARAD CNIMASTIN  x 1 Ovia U DG VOLTS 38 DECTA idoomet = | 4} <t o o3 OC iR TS
3 Skt g M ocwpLry TG im0 s SR <
Tz TapRuoGouR <33 USTR DERwL < COUNTETOTALIER oA skl
Il <44 305 RTD SCANNER TRar TR ey <4 10180 Ok YD <> nen.n
S5 e WO SCAMER <Y SPATUI GUTRUT a4 K3 ATD
< & NG <8 10.0ma Ol Vot ot Rk {114 283 SCANNGR <t oo
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MONITORI&G

A resistance measurement usually involves monitoring or
scanning the programmed channel. The User Guide fully
describes the varicus monitoring and scanning methods
available.

For example, MONITOR any one of channels ¢ through 9
with the following procedure:

Press: Displayed Response:
- MAIN MENU CHOICE <M FCR MENU>? A
MONITOR MONITOR CHANNEL =
3 MONITCR CHANNEL = 3
ENTER C3 {reading)
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Section 5e
Measuring Frequency

INTRODUCTION

Frequency is defined as the number of events that occur
in a given time period. Freguency is expressed in
hertz. Frequency measurements can be used to determine
the linear or rotational speed of objects, the flow
rate of fluids, and the oscillation rate of electrical
signals.

This section explains the use of the 2280 Series Data
Logger for measuring frequency. The User Guide provides
general programming and operating instructions for the
data logger. Detailed information on installing the
2280 and its options is found in the following sections
of this manual:

o Installation - Mainframe: Section 3
¢ Installation - Option Assemblies: Section 4




S5e/Freguency Measurements

FREQUENCY MEASUREMENTS ~ GENERAL

Frequency is measured by counting events for a known

~ time period. The measurement represents the average
frequency observed during the sampling time. In the
2280 Series Data Logger, the measurement time is about
two-thirds of a second.

A transition between one voltage state and another
constitutes an event. The boundary between a high and
low voltage state may be different for different types
of signals. The 2280 counts high-to-low transitions.

REQUIRED HARDWARE

To make frequency measurements, the following data
logger coption is needed:

2280B-167 Counter/Totalizer

Each Counter/Totalizer option supports six freqguency
measurement channels. -

The Counter/Totalizer adijustments allow for measurement
of a variety of signal types. The reference voltage and
input deadband are adjustable. These adjustments define
the high and low voltage thresholds of the input.

The Counter/Totalizer also supports an event counting
(totalizing) function. Debouncers and input pull-up
adjustments are provided for event counting
measurements. These adjustments are normally not used
when measuring frequency.

INSTALLATION GENERAL

The installation instructions for the Counter/Totalizer
are found in Section 4 of this manual. Consult these
instructions as necessary. To prepare a
Counter/Totalizer channel for freguency measurement,
perform the following steps. Refer to Figure Se-l.
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Function Switches
{one per channel pair}

TTL/ OV
Fixed Reference

‘Debounced/Direct
Input
{one per channel)
Fixed/Variable
Reference

(one per channel)

e
0

i

Channe ] Decade

Inputs

Test Clock/Debounce
Period

Floating/Pulied Up

Deadband Adjust
(one per channel)

Variable Ref Adj

Figure 5e-1. Counter/Totalizer Adjustments
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0 Move the channel function switch to the FREQ
position. Notice that the channels are grouped in
pairs. There are three pairs of channels: channels
0 and 1, channels 2 and 3, and channels 4 and 5.
Both channels in a pair must have the same
function.

0 Move the debounced/direct input switch to the
DIRECT INPUT position. This turns off the
debouncer. Since it alters the shape of the input
signal, the debouncer can introduce errors during
freguency measurements. Also, frequencies above 125
Hz cannot be measured with the debouncer on.

o Move the floating/pulled-up resistor network to the
FLOATING position. Pulled-up inputs are necessary
when counting contact closures. They are usually
not needed for frequency measurements.

INSTALIATION TEST
Repeat the following steps for each frequency channel.
Connections

Wire the test clock output on the Counter/Totalizer
rear panel comnector to the channel input terminal. The
terminal assignments for the connector are listed on
the rear panel. Since the test clock output and the
channel inputs use the same ground, it is not necessary
to wire a return line.
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Programming

Program the channel under test as shown in the
programming form in Figure 5e~2. This example programs
channel 100 to measure frequency. Make sure that the
channel decade switches on the Counter/Totalizer are

set properly. In this example, the decade switches
should be set to 10.

<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | syncTiON
$/BLOCK | 'y naNGE CHAMNEL MENL CHOICE < 1.§ >?
< A2 >
POO. OAL, | e — <1)'.‘ <i:é,_ <I> <4 LO'ESG:‘G
- ALARM | CHANRE CHANNEL EXPRESSION of PROCEDURE | CHANNEL LABEL | Fapuar
- [ e 74 caarsoens LTSS,
Co Co ExnmbrE {FAC)T XA OGS # | hater o pgrummes omems i C EXAMPLE O3 = G2 * 1.8 + 210 § EXAMRLE ERMAIST YU
7
L0 =i
USER DEFINED LOGGING
CHANNEL FUNCTION MENU ] KTC CONTANTS FonaaT
<P MO0 EMAMNEL <A R jwas) T ATRER DEFMED RYD T Bt Papiasll (12 S
B> VOLTRACSMAINT P TRt LO PANGE <1 RTATIYS Moy (‘ e J’ Qf & CE> A
212 44 000 VI <B> B INAY} <> M8 RED SCANNEN TEWP 104 Zars Masuit 1+ o}
S3i0m e e e want k> ath oy et wTe e ey 4 et il
S b1 0 Dl hiid Al R ioct i v Rt <> ARALOS QUTRIY e
Sl heevac " T i User -
<Paamwiary AR - Tt ot e S WED | C1* 0N B WATE < mann
RT3 0 O U DG OLTS oo DELTA iumbtt < 14wt <pria . 0C voLts " -
o r— <3s (AER DD OC vouTs i D4 et = 2 e iRe Gus
e oty g Spmmmonm e s
i ofieew SEEECT cfmem
SE- £ imad G e L AT LA e 15t vt " SCANmER b
Operation

Using a =small screwdriver, move the test clock switch
to position 2 (100 kHz). MONITOR the channel and verify
a reading of 100.00E3.
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MARKTNG THE MEASUREMENT

To prepare the data logger to measure frequency, simply
program the appropriate channels to the freguency
function, and use the frequency channels in one or more
scan groups as needed.

To ensure that the input signals are detected
accurately, the Counter/ Totalizer input thresholds
must be properly adjusted. The following paragraphs
describe adjustment steps and measurement precautions.

Adjustments

Figure 5e~3 shows how input voltage levels are detected
by the Counter/ Totalizer. The reference voltage
defines the boundary between the high and low voltage
states of the input signal. Deadband prevents input
noise from being detected. As shown in the figure, the
reference voltage and deadband define the high and low
input voltage thresholds.

Towt
Threshold

&S

High

v

+ High ;l: Low »>

Level Datected

Figure 5e-3. Input Level Detection
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On the Counter/Totalizer assembly, the reference
voltage and deadband are adjustable. For each channel,
a switch selects either a fiwed or variable reference
voltage. There is one variable reference on the
asserbly, adjustable from -10 to +10 volts. There is
alsc one fixed reference, which is selectable for 0
volts or 1.4 veolts (TTL level) . The deadband is
adjustable from 0 to 3 volts for each channel.

ADJUSTING REFERENCE VOLTAGE

To choose the proper reference voltage, follow these
guidelines:

o If the input signal is centered around 0 volts,
select the 0 volt fixed reference.

o If the input signal is TTL compatible, select the
TTL fixed reference.

o If the input signal is neither of the above, select
the variable reference. To adjust the variable
reference voltage, connect a voltmeter to the
variable reference teminal and one of the return
terminals on the rear panel connector. Using a
small screwdriver, turn the variable reference
adjustment screw until the desired voltage is
displayed by the voltmeter.

ADJUSTING DEADBAND

To adjust the input deadband, there are several
approaches. Use the method most suitable for your
application.

o Method 1. For TTL signals, turn the deadband
adjustment screw counterclockwise until it stops.
Then turn the screw clockwise to the position
marked TTL on the rear panel.
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Methed 2. Connect the signal to be measured to one
of the Counter/Totalizer input terminals, as for
normal operation. Turn the appropriate deadband
adjustment screw counterclockwise until it stops.
Monitor the channel and turn the deadband screw
clockwise until a stable reading is cbtained.

Method 3. Temporarily select the 0 volt fixed
reference for the channel in question. Remove any
connections to the input terminal. Connect a
voltmeter to one of the return terminals and to the
threshold ocutput terminal for this channel.
Disregarding the polarity of the thresheld voltage,
turn the appropriate deadband adjustment screw
until the threshold is one-half the desired
deadband voltage. Restore the reference voltage to
its original setting.

To ensure accurate measurements, adiust the deadband
for each channel as high as possibie.

CHECKING THRESHOLD VOLTAGES

The combination of reference voltage and deadband
determines the high and low threshold voltages. To
check the threshold levels, use the following
procedure:

o]

Connect a volitmeter to one of the return terminals
and to the threshold output terminal for the
channel in gquestion. Connect the test clock output
to the channel input terminal.

Turn the test clock switch to position 0 (+14 volt
output) and read the low threshcld on the
voltmeter.

Turn the test clock switch to position 1 {(-15 volt

output) and read the high threshcld on the
voltmeter.
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Connections

The terminal assignments for the Counter/Totalizer
connector are listed on the rear panel. The maximum
input voltage is #£15V dc or ac peak.

The six channels on a Counter/Totalizer assembly are
isolated from the data logger chassis and from ground
but not from each other. The return lines on the input
comnector are common. All return lines must be
connected to the same voltage.

Out—ocf-Range Conditions

The Counter/Totalizer is guaranteed to measure
frequencies down to 2 hertz. Frequencies below 2 hertz
may be declared out of range. An "OUT RANGE" reading
indicates that the input frequency is too low to be
measured.

The Counter/Totalizer is guaranteed to measure
frequencies up to 400 kilohertz. Overrange conditions
are not detected. When the input frequency exceeds 400
kilchertz, erronecus readings mey be returned.

5¢e~9







Section 5f
Totalizing Measurement

INTRODUCTTION

Counting items, as in a production line, and monitoring
the flow of gasses or liquids are comreon applications
for event~counting measurements.

This section explains the use of the 2280 Series Data
Logger for counting events. The User Guide provides
general programming and operating instructions for the
data logger. Detailed information on installing the
2280 and its options is found in the following sectionsg
of this manual:

o Installation - Mainframe: Section 3
o Installation - Option Assemblies: Section 4

EVENT' COUNTING — GENERAL

To the electronic circuitry in the 2280 Series Data
Logger, a transition between one voltage state and
another constitutes an event. The 2280 counts
high-to-low transitions. The boundary between a high
angd low voltage state may be different for different
types of signals.
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On an event-counting channel, each reading indicates
the number of events that have occurred since the
channel was last scanned. The event counter is reset at
the start of scanning. It is again reset after each
scan reading. Monitoring an event channel does not
reset the counter. This ensures that the monitoring and
scanning operations do not interfere with each cther.
No counts are lost when an event counter is reset.

REQUIRED BARDWARE

To count events, the following data logger option is
needed;

2280B~167 Counter/Totalizer

Each Counter/Totalizer option supports six event
counting channels.

The Counter/Totalizer has adjustments that allow it to
monitor a variety of signal types. The reference
voltage and input deadband are adjustable. These
adijustments define the high and low voltage thresholds
of the input. Debouncers and input pull-ups allow
accurate counting of contact closures.

INSTALLATION GENERAL

The installation instructions for the Counter/Totalizer
are found in Section 4 of this manual. Consult these
instructicns as necessary. To prepare a
Counter/Totalizer channel for event-counting, perform
the following steps. Refer to Figure 5f-1.

0 Move the channel function switch to the COUNT
position. Notice that the channels are grouped in
pairs. There are three pairs of channels: channels
0 and 1, channels 2 and 3, and channels 4 and 5.
Both channels in a pair must have the same
function.
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Function Switches
{one per channel pair)
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Figqure 5f~1. Counter/Totalizer Adjustments
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0 Note the position of the debounced/direct input
switch. For counting contact closures, move the
switch teo the DEBOUNCED INPUT position. This turns
the debouncer on. If not counting contact
closures, move the switch to the DIRECT INPUT
position. This turns the debouncer off. In this
configuration, the input signal is fed directly
into the counter.

¢ Note the position of the fleoating/pulled-up
resistor network. For counting contact closures,
move the resistor network to the PULLED UP
position. In this configuration, each channel
input is connected through a pull-up resistor to
the positive power supply on the Counter/ Totalizer
assembly. If not counting contact closures, mcve
the resistor network to the FLOATING position. In
this configuration, all inputs are floating.

INSTALLATION TEST
Repeat the these steps for each event-counting channel.
Connections

Wire the test clock cutput on the Counter/Totalizer
rear panel connector to the channel input terminal.

The terminal assignments for the connector are listed
on the rear panel. Since the test clock output and the
channel inputs use the same ground, it is not necessary
to wire & return line.

Programming

Program the channel under test as shown in the
programmning form in Figure 5f-2. This example programs
channel 100 to the event-counting functicn. The
example also programs scan group 0 to scan channel 100
on a two-second interval. Make sure that the channel
decade switches on the Counter/Totalizer are set
properly. In this example, the decade switches should
be set to 10.
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Figure 5f-2. Installation Test Programming
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Operation

Using a small screwdriver, move the test clock switch
to position 3 (50 Hz W/BOUNCE). With the switch in
this position, the test clock simulates a 50-hertz
square wave with switching bounce. Start scanning. If
the channel under test has a debounced input, each scan
reading should be 100 plus or minus 1 count. If the
channel under test has a direct input, each scan
reading should be 900 plus or minus 5 counts.

MARTNG THE MEASUREMENT

There are many appilcations for event-counting
measurements. Depending upon the signals to be
monitored and the intended use of the measurements, the
setup requirements may vary. The foliowing paragraphs
describe scme common preparations and precautions.

Programming

The simplest event-counting measurement is obtained by
programming a channel to the event-counting function
and listing the channel in a scan group. Such a
measurement was used in the installation test just
described. In this kind of measurement, each reading
indicates the number of events occurring between scans.

A more common measurement goal is to accumulate (or
totalize) the number of events counted over a series of
scans. To do this, use a pseudc channel as an
accumulator. See the programming example in Figure 5f£-3.
In this example, Cl00 is an event-counting channel.
Pseudo channel Cl10 keeps a running total of the events
occurring on channel C100. At one minute intervals,

scan group 0 logs both channeis: the number of events
occurring since the last scan and the number of events
recorded since scanning began.
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Figure 5f-3. Sample Program: Totalizing Measurement
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Adjusting Input Thresholds

To ensure that the input signals are detected
accurately, the Counter/ Totalizer input thresholds
must be properly adjusted. Figure 5f-4 shows how input
voltage levels are detected by the Counter/Totalizer.
The reference voltage defines the boundary between the
high and low voltage states of the input signal.
Deadband prevents input noise from being counted as
events. As shown in the f{igure, the reference voltage
and deadband define the high and low input voltage
thresholds.

w Input Signal

High J
Threshold — w = o o = = =3 P . & -
Reference T ___________ ; - A
Voltage =~ ~ T T TommmmesTmessssgysTsems s e
Deadband

LOW [P . - T Y AN SR -
Threshold

romimmens High Low —————pi—————— High ————i

Level Detected

Figure 5f-4. Input Level Detection

5£-8




5f/Totalizing Measurement

On the Counter/Totalizer assembly, the reference
voltage and deadband are adjustable. For each channel,
a switch selects either a fixed or variable reference
voltage. There is one variable reference on the
assembly, adjustable from -10 to +10 volts. There is
also one fixed reference, which is selectable for
either 0 volts or 1.4 volts (TTL level). The deadband
is adjustable from 0 to 3 volts for each channel.

ADJUSTING REFERENCE VOLTAGE

To choose the proper reference voltage, follow these
guidelines:

0 1f the input signal is centered around 0 volts,
select the 0 volt fixed reference.

¢ If the input signal is TTL compatible, select the
TTL fixed reference.

o If the input signal is none of the above, select
the variable reference. To adjust the varjable
reference voltage, connect a volimeter to the
variable reference terminal and one of the return
terminals on the rear panel connector. Using a
small screwdriver, turn the variable reference
adijustment screw until the desired vcltage is
displayed by the volimeter.

¢ If the input is a contact closure, and the input
pull-~ups are being used to pull the input voltage
to a high level, select the variable reference and
adijust it te 7 volts. This level is haif way
between the high and low input voltages. (When the
contacts are closed, the input is 0 volts. When
the contacts are open, the input is pulled to +14
voits.)
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ADJUSTING DEADBAND

Use the input deadband adjustment method most suitable
for your applicaticn.

O

Method 1. For TTL signals, turn the deadband
adijustment screw counterclockwise until it stops.
Then turn the screw clockwise to the position
marked TTL on the rear panel.

Method 2. When counting contact closures, the
deadband adijustment is not important. Instead, the
debouncer must be used. See the paragraphs that
follow on using the debouncer.

Method 3. Temporarily select the 0 volt fixed

reference for the channel in guestion. Remove any
connections to the input terminal. Connect a
voltmeter to one of the return terminals and to the
threshold output terminal for this channel.
Disregarding the polarity of the threshold voltage,
turn the appropriate deadband adjustment screw
until the threshold is one-half the desired
deadband voltage. Restore the reference voltage to
its original setting.

Method 4. This method can be used when the input
signal has a steady freguency. Set the function
switch for the channel in guestion to FREQ.
Program the channel to the freguency function.
Connect the signal to the channel input terminals,
as for normal operation. Turn the appropriate
deadband adjustment screw counterclockwise until
it stops. Monitor the channel and turn the
deadband screw clockwise until a stable frequency
reading is obtained. Return the channel to the
COUNT function.

To ensure accurate measurements, adjust the deadband
for each channel as hich as possible.
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CHECKING THRESHOLD VOLTAGES

The combination of reference voltage and deadband
determines the high and low threshcld voltages. To
check the threshcld levels, uge the following
procedure:

o Connect a voltmeter to one of the return terminals
and to the threshold output terminal for the
channel in question. Cennect the test clock output
to the channel inpuf terminal.

o Turn the test clock switch to position 0 (+14 volt
output), and read the low threshold on the
voltmeter.

o Turn the test clock switch to position 1 (-15 volt
output), and read the high threshold on the
voltmeter.

Using the Debouncer

Relays, switches, and other mechanical devices
frequently exhibit contact bounce when their contacts
are opened or closed. In an event-counting
application, contact bounce can cause extra, unwanted
events to be counted. To prevent this, each
Counter/Totalizer channel supports a debounce featare
The debouncer eliminates counting errors due to
mechanical ceontact bounce.

Fiogure 5f-5 illustrates debouncer operation. When a
debounced input is selected, the input signal must
remain stable longer than the debounce period before a
new input level will be recognized. There are three
debounce periods available: 4 ms, 20 ms, and 80 ms.
The debounce period 1s selected by turning a switch.
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Signal ; .

Contact i Contact i _ Contact. Contact Contact

Closed . 1 Bounce Open ¥ Sounce [ Cioses ¥
ebounced 1
Input

—» — - |
RPebounce Debounce
Period Pariod

Figure 5f-5. Debouncer Operation

To set up the debouncer, use the following steps:

o

Verify that the Counter/Totalizer has been
configured properly for counting contact closures.
The debounced/direct input switch for the channel
in gquestion should be in the DEBOUNCED INPUT
position. The fleoating/pulled-up resistor network
should be in the PULLED UP position. The reference
voltage switch for the channel should be set to
VARIABLE REFERENCE, with the reference adjusted to
7 volts.

Using a smell screwdriver, turn the debounce period
switch to position § (4 MSEC).

Move the channel function switch to the COUNT
position.

Connect the channel input terminal to one contact.
Cormnect the return terminal to the other contact.
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o  Program the channel to the event-counting function
and monitor the channel. Open and close the
contact and notice the change in the monitored
channel value. Increase the debounce period, if
necessary, until each contact closure is counted
only once.

Connections

The terminal assignments for the Counter/Totalizer
connector are listed on the rear panel. The maximunm
input voltage is plus or minus 15 volts dc or ac peak.

The six channels on a Counter/Totalizer assembly are
isclated from the data logger chassis and from ground
but not from each other. The return lines on the input
connector are common. All return lines must be
cornected to the same voltage.

Out-of-Range Conditions

The Counter/Totalizer can record 8,388,607 counts
before going overrange. If more counts than this occur
between scans, an "OUT RANGE" reading will be returned.

To prevent overrange readings, kKeep the scan interval
time short. At its maximum counting rate of 400
kilchertz, a Counter/Totalizer channel must be scanned
at least once every 20 seconds to ensure valid
readings.

To accumulate larger count values, use a pseudo channel
to totalize readings from a series of scans. This
method is described in the Programming paragraph of
this subsection. There is little risk of overflowing a
pseudo channel. At 400 kilohertz, a pseudo channel
will overflow after 700,000 years.
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Strain Measurement

INTRODDCTION

Strain is the measurement of the deformity of an object
subjected to an external force. This type of
measurerent 1s valid up to the elastic limit of the
cbject being stressed. Strain gages are widely used in
such measurements as:

o Weight: load cells are commonly used to weigh
heavy objects.

o) Pregsure:; pressure gages are actually strain gages
mounted on & diaphragm that deforms in a
predictable manner under pressure.

o Fluid Level: the fluid level in a tank can be
measured using a strain gage mounted on a support
leg within the tank.

This subsection of the System Guide explains the

concept of strain and its measurement by the 2280
Series Data lLogger.
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STRAIN MEASUREMENT

General

The force deforming a body can cause an increase or a
decrease in a dimension of that body. Any increase is
considered positive and is termed tensile strain. A
decrease is negative and is called compressive strain.
Strain is normally expressed ag the ratio of the change
in dimension over the original dimension (the ratio
itself is a dimensionless number.) See Figure 5g-1.
Strain is defined by the following equation:

"1 force
jo—
J—— |

e ALF——

ry
.
3

e= AL/

Figure 5g-1. Strain
Poisson's Ratio

When a material is stressed, it expands along the axis
of the applied force and it contracts along an axis at
& right angle to the applied force. The negative ratio
of axial strain to perpendicular strain is called the
Poisson ratio. The Poisson ratic is a constant that is
a characteristic of the material. See Figqure 5g-2.
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Figure 5g-2. Poisson Ratio
Resistive Strain Gages

The resistive strain gage is the most common variety.
It is composed of a serpentine of metal film on a thin
piece of plastic. This arrangement is highly sensitive
to strain in the longitudinal direction, but relatively
insensitive to strain in the perpendicular directicn.
The resistive strain gage, when bonded to the material
under test, changes resistance as the test material
undergoes defcrmation.
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Gage Factor

The degree of change (resistance to strain} is
expressed as the sensitivity of the gage (or "gage
factor"). It is the calibration constant for the strain
gage. The gage factor, K, varies with the material used
in the gage, the temperature, and the stress, X is
defined as:

K={AR/R) / (HL/L)

Substituting ¢ for AL/L , the general equation for a
resistive strain gage becomes:

€= AR/R * {1/K)

Typical gage factor values range from 2.0 to 4.0.

Micro Strain
Strain is typically measured with a resolution of 1.0E~6
(one micro strain). Remember that strain is expressed
as a ratio of the change in length divided by the
original length. It is a dimensionless measurement.
If & strain gage has a resistance of 120 ohms and a
gage factor of 2, one micro strain amounts to 0.2

millichms change in resistance. Resolving 0.2 millichms
out of 120 ohms requires very precise instrumentatiocn.
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Measurement Techniques

Special techniques are used to measure the incranental
change in resistance caused by strain.

A Wheatstone bridge offers cne method of measuring
these smell resistance changes. As strain occurs, Vout
changes in proportion to the change in gage resistance.
The relationship of this resistance change to Vin is
non~linear. However, within the range of interest, a

linear eguation can very closely approximate accurate
results.

Where: Vin is the input voltage to the bridge
Rg is the resistance of strain gage
Rl, R2, R3 are bridge completion resistor
Veut is the bridge output voltage

Figure 5g-3. Wheatstone Bridoe
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A 1/4 bridge configuration exists when one arm of the
bridge is active (Rg) and the other arms are either
fixed value resistors or unstrained gages. Vout is a
functicn of Vin, Ril, R2, R3, and Rg as seen in the
fellowing equation:

Vour = Vin # (R3/(R3 + Ry) - R2/(R1 + R2))

When R1/R2 = Rg/R3, the bridge is balanced and Vout
becomes zerco. Referring back to the gage factor
equation, it can be seen that the guantity to be
measured is the fractional change in gage resistance
from unstrained to strained).

In a manual strain measurement system, the bridge
circuitry is usually modified by the addition of a
balancing resistor. Stresses induced in the strain gage
when it is bonded to the tested material are nulled
{balanced) out by the balancing resistor when the gage
is in its unstrained condition. While this method is
often satisfactory for single-point measurements, the
number of manual adijustments for balanced bridge
methods becomes cumbersome in multichannel systems.

A two-measurement system solves the manual-adijustment
problem. The first (initial) measurement is made after
the strain gage has been mounted, but before it has
been subiected teo strain. Subsequent measurements are
then subtracted from the initial measurement.

Anatamy of a Measurement

The equation for Vout can be rewritten as the ratio
Vout to Vin:

Vou/Vin = (R3/(R3 + By) - R2/(RT + R2))
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This equation is relevant for both unstrained and
strained gage conditions. With the unstrained value of
gage resistance defined as Rg and the change due to
strain defined as aR,, the strained value of gage
resistance is Rg +AR,. The effective value of
resistance in each bridge arm is the sum of all
resistances in that arm. Lead wires, printed circuit
board traces, and interconnects may all contribute to
this effective resistance. As long as these resistances
remain constant between the strained and unstrained
readings (and are relatively small compared to the gage
resistance), the measurement is not affected. Later, we
will introduce a term to compensate for these
resistances.

The difference between the Vout/Vin ratio in the
unstrained state and in the strained state reguires a
new term, Vr.

Vr = {chtfvm} strained " (Vouﬁf\/an) unstrained

By substituting the resistor values that correspond to
the two Vout/Vin terms into this equation, an eguation
for AR,/B, can be derived.

ARg/Ry = -4V./{1 + 2V}

When compined with the equation for gage factor (K),
strain can be defined in tems of Vr and K. This
equation describes the ideal behavior of a strain gage
over a wide range of conditions:

£= -4V, /K(1 + 2 V)




5g/8train Measurement

This equation can be modified as follows to compensate
for conditions where there are significant lead wire
and termination resistances.

£= -4VL/K(T + 2V, % (1 4+ RL/R)
where: Ry, otal of all lead resistances

= t
Rg = gage resistance

In practice, factors such as gage hysteresis and
"creep" limit restrict the useful range of most
resistive strain gages. In such cases, the Vr term in
the denominator is very small and can be ignored. The
1/4 bridge equation can thereby be simplified to:

£=-dV/K* {1 +RL/Rg)

REQUIRED HARDWARE

Applications involving strain measurement reguire the
following option assemblies:

22808164 Transducer Excitation Module
22808174 Transducer Excitation Connector
2280A~161 High Performance A/D Converter
2280A-162 Thermocouple/DC Volts Scanner
2280A-176 Voltage Input Connector

These assenblies can be categorized within two logical
functions: excitation and measurement.




5q/Strain Measurement

Excitation

The Transducer Excitation Module (22802-164) is used to
energize resistive strain gages with an excitation
voltage. It is used in conjunction with the Transducer
Excitation Connector (2280A-174). Together, each
164/174 set provides 20 channels of output. Each group
of four channels must be configured for voltage output
by correctly positioning the respective jumper on the
Transducer Excitation Connector.

Measurement

The High Performance A/D Converter (2280A~161) provides
high accuracy analog to digital conversion of scanner
input voltages. At least one A/D Converter must be
installed in the 2280 Series Data Logger.

The Thermocouple/DC Volts Scanner (Option -162) is a
plug-in, 20-channel thermocouple and multi-voltage
range relay scanner contained on a single pcb. The
scanner cperates as a self-calibrating analog data
multiplexer, linking the A/D Converter to external
measurement points. It accepts a variety of analog
inputs, depending on the type of connector in use. For
strain measurements, the Voltage Input Connector or
Iscthermal Input Connector is used.

The Voltage Input Connector (176) or Isothermal Input
Connector (175) routes a maximum of 20 dc voltage input
channels to the Thermocouple/DC Volts Scanner. This
assembly is mounted tc the 88-pin card-edge connector
on the rear of the scanner.
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INSTALLATION

Strain measurements are performed with the system
connections shown in the following wiring diagrams. A
constant voltage power supply {(the Transducer
Excitation Module furnishes Vin. The Thermocouple/IC
Volts Scanner is used to measure Vout. The voltage
output of the unbalanced gage is measured before and
after the strain is applied: the 2280 Series Data
Logger performs the required calculations.

SHIELD
Input e [
Connector
BI o————]
A . &
\
b,
N g
Transducer
Excitation
Connector C <
R R-User Supplied Resistor
(same nominsl resistance
o as strain gage being
measured) .
/2

|

Figure 5g~4. Wiring: Quarter Bridge
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SHIELD
Input o !

Connector
HI o————~}
- P
A . S
B .
Transducer C ¥ G
Excitation
Connector
D * C
1/2 e

Figure 5g-5. Wiring: Half Bridge
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SHIELD
Input {
Commector 0

HI 0———}

A & o 5

/ |

Transducer < & 2 )
Excitation AN E
Connector

D L2 &

172 ®

Figure 5g9-6. Wiring: Full Bridge
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INSTALLATION TEST
Programming
GENERAL,

Following are correction factors, resulting strain
equations, and the required Programming Form entries
for various bridge configurations. Each example is
based on the following scan group programming:

<K> SCAN GROUP PROGRAM

GROUP & SCAN GROUP MENL CHOICE < 1-5 7
<1 <> <3 > <d> omggcm
FCO orL.|  SCAN GROUR LABEL SCAN GROUP cHannzL LisT | SCANTRIG | DATA GUTENGL | aRous TRIGGER
praga et iing
o sae g?:uxr: & RO 3 - - L ta <‘>' cs;; q::n ol
g o menrns g
B feaim 7 T Cnerems e Beocan- 1 s C..G# Ga Ca Cr o qe, R Rl S|
] LATIALT ZAT708 o] £
vl DATE (DU | 700 POS] 1
<15 Om Drand Gwry =Ty ee— CAr Etwradty oigqeemd [T heh (il <7 Al Dbt S R < e
ST Tuns Wil BH LA SS 4D Dwpcryin Tiong bed hisd 35 <> Seanr Once o am Coatn €47 Sigwem Trav Dusial Aisra  CEF hbwirs
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In the 1/4, 1/2, and full bricdge examples that follow,
terminoclogy is defined as:

e measured micro strain

Yomene measured gage voltage {(mV)

Vit measured gage voltage in unstrained
condition (mvV}

v Poisson's ratio

Vex excitation voltage (defined as 4 in
examples)

K gage factor (defined as 2 in examples)

NOTE

The following channel programming examples
load the unstrained reading (Vinit) to a
pseudo channel (Cl0l), read the strained
input on Cil6, and then perform the relevant
strain equation on pseudo channel Cl00.

QUARTER BRIDGE

The guarter bridge configuration can be used where
there is a single active strain gage.

; “+ -+
i
|
| S A ——— _:] _
"VmeasG v@x
|
|
¢ . —-

Figure 5g-7. Quarter Bridge Configuration
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The following guarter bridge strain measurement
equation can be useds:

<A> CHANNEL PROGRAM

pE=-1E3 *4E Vingus=Vina}/ K * Ve

CHANNEL
CHANNEL | runcTiON

WBLOCK | g aancE

CHANNEL MENU CHOICE < $-5 57

CAZ >
PCD, OAL, | e
e
-
Ce C»

£ LAMPLE (AT AC] T 5

<>
ALARM
LIST#

<2>
CHANNEL

UNITS

b D
XAl E DED F

<A>

CHANNEL EXPRESSION or PROCEDURE

075 characiers
Tipins 1 progy wemad crano B CX EUAMWALE G = CX 58+ 18

<4>
CHANNEL LABEL

O} B tngrnouy
EMaM £ £ EHALST e

<5>
LOGGING
FORMAT

e e bt

20 yold DXaue fnewr
o0 z b 0= EB* Tk - ) B e R i
e/ £ el = 77 !/nmfnpdﬁz’?
LOGGING
CHANNEL FUNCTION MENU R T FaAMAT
<P FEGDA CAANEL A B (WA £E> USEA DEFINED ATD vy e PamM (154 Bl 12 it
B VOLTS/CUMARNT €3> G My BCANNER LD RANGE <I> FTATUS inPUT -3 #’ G’.
<1 4o vOC PrEg-pr ) LT W BTO STANMER TEME 0 Zand Rbacn | 1154 chr) o &
<> 8,000 vOC <N M aEs STaBsC o Raeod (1054 GE, bl
bt i di e LB yne s e mnt y3en oenieen Ata €O AKALOG BUTRUT
i kel <V T s Uner Cormms R0 Eritirs <B ACTAINANY T haithsind
#4000 UV AOTH N ATD T AQ (O ® 1060 ﬁ::\"?’;‘a‘gsxur;
A A/ CALIUNATION <3 3kS DG VOLTS SCAMNER Beur ALPAA [optant = 3 IOE-2) P L o
1> CALBRATION <5 20 Ok TU BT VIR TE d QELTA [owtmes % 1obai 23> 4 000 el OO wOLTS
<2 SPECIAL (3> L1eEm D‘ﬂ’ J—— A et v HMAET1) L. €A < RALAR
~T7 R coun N e G COUNTERTOT AaTER A A s AT -
Eim cEQeeew Sl T sEEET -
> o <8 N <t
| <t i e o Iumo 1 Zaro Aesh {14 shes SCammER

HALF BRIDGE

The half bridge arrangement involves two active strain
gages. Two configurations (examples 1 and 2) are
possible.
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Example 1: Two active strain gages, both with egual and
opposite strains.

Figure 5g~-8. Balf Bridge Configuration: Example 1

Withv=0, the following half bridge strain eguation can
be used:

JE = -1 E3 * 2 * (Vmeas“vwml)/K * Vax
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<A> CHANNEL PROGRAM

CHANNEL
CHANNEL | £ncrion
CHANNEL MENU CHOICE < 1-5 >7?
WBLOCK | 3 manGE
< A-ZT 5
PCD ORL, S S ppom} <1> <> <i> <4 <5>
ALARM | CHANNEL = LOGGING
o LISTE UNITS CHANNEL EXPRESSION or PROCEDURE CHANNEL LAREL FORMAT
o s 24 0w, &1L characien LRy ve——
Fa ERAMELE TR T EXAMPLE DEG 5 | Swrer 10 I oor s charvvel a5 £3 FKANPLE Cx # O ° (4 108 | SRAMPLE: EXWALST Thup [/ oives bntkna)

) 7 oo Z

Vo
o0 T = (T T~E S S (i~ ey 07 23 Latecd S
Vali7y3 =d (D= F BT i A

USER DEFINED LOGEIRG
MEL FI FORMAT
CHANKEL FUNLTION MENU ATD CONTANTS vl
wF- PIELDO ChHaNNLL <R M NS} <6 UIEA DEXIMED ATD 21 MOnL O Rl {1-14 Crvs) . Py
<D ¥OLTSCuURRERT <33 5 NESE SCMMRER LG RAMGE <13 ATATLS webyyy QJ' & ‘g" cp’
:;zr WL B> & S <Ta mlro%c»mu Thus a2 Ly Rmpsk £ o1 C] - ¢
0000 vIX <N W S I MO Tt 15254 e CT> pnemn
3T pie LT woAAE S weannt <a> 3eh bt x1o <D ANALOE OTTET '
i <R (O RANGE
s ::n“vﬁc e T G b Dot AT Crmitars 2 OB pruss D> e
Ry T Y plyriongmddiiad ] i s o v s
L A> AN ERLINRATION <t b OC WOLTS SCAMNER Ing APt jasasudt = 3 IOE-)) E <>
17 CALIBAR 11D X2 70 Qe G BE VO TS D DELT & (matman @ {204 <12 b8 OO0 CreE BC YOLTS
<23 SPECIAL 3 USEN ﬂ(i e s Ain 4 fguimstt » AMAE-11} <. SCA&?AER — I Aew e,
%3 HED DC YOu - [
\1‘:‘1;?;&&?0\-&: e E, SOURTERTOTALTEN falyefvey
XL W ey 4 3 BTO SCAreER Hiwe R s <4 80 Lrat ATD <X s
ST T sy ” g BTATUS DATIRT €8 Ba OO0 KOS RTES
<E~ £ hiS) S T R L et { oia sihest SCANHER ST mew
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Example 2: Two active strain gages, one aligned with
maximum principal strain, one aligned with
“Poisscn strain.

Figure 5g-9. Half Bridge Configuration: Example 2
Withv=0, the following half bridge strain equation

can be used:
pe = ~1E3 % 4% (Vimoas~Vinn) /K * Veu * {1 + 1)
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CHANNEL
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FULL BRIDGE
The full bridge configuration allows for four active
strain gages.

Example l: Four active strain gages with pairs subjected to
equal and opposite strains.

Figure 5g-10. Full Bridge Configuration: Example 1
With v=0, the following full bridge strain equation can

be used:
HE = -1E3 * (vmeas'v‘mi()/K * Vex
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Example 2: Four active gages, two aligned with maximum
principal strain, two aligned with Poisson
strain. :

Figure 5g-11. Full Bridge Confiquration: Example 2

Withu =0, the following full bridge strain equation
can be used:

UE = “‘EEE * 2 * (Vmeas"'vinit)/}( * Vex * (1 —é_ U)
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Section 5h
Digital Inputs

INTRODGCTION

The Digital Input function is a logic input for reading
BCD (binary coded decimal) or straight binary ocutput
data from sensors and instruments.

This secticn explains use of the 2280 Series Data
Logger ané associated option assemblies in obtaining
digital or status inputs. The User Guide provides
overall programming and operating instructions.
Detailed information about the physical installation of
the 2280 mainframe and related options is provided in
the following sections of this manual:

0 Installation - Mainframe: Section 3
o] Installation - Option Assemblies: Section 4

GENERAL
Digital inputs can be provided by simple system

instruments and by such things as position sensors and
event counters.
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REQUIRED HARDWARE

Applications invelving digital or status inputs require
the following cption assemblies:

22802~168 Digital I/0 Assembly
2280A-179 Digital/Status Input Connector

The Digital I/0 Assembly allows the 2280 Series Data
Logger to exchange information with a digital
peripheral device. Four types of data exchange are
possible: Alarm or Status Output; Status Input; BCD
Input; and Binary Input.

The Digital/Status Input Connector can be used for the
mutually exclusive functions providing BCD digital
input, binary digital input, or status input
information to the 2280 Series Data Logger. This
connector functions as a plug-in appendage to the
Digital 1/0 Assembly, providing up to 20 input lines.
It can be configured for one of three handshake
methods.

INSTALTATTON

Installation for any of the required opticn assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its option number (168 or 169).
These instructions can be consulted as required.

Installation testing involves a programmed hardware

listing. This procedure is defined in Section 4 for

each option assembly (referenced by option number).
NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.
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The Digital/Status Input Connector mates with the
Digital 1I/0 Assembly. Three different handshake
sequences are avallable to ensure that the digital
input is properly transferred from the sensor or
instrument to the 2280. Note that a data input .
handshake process is used for BCD or BINARY input
configurations only.

Selection of the proper handshake routine is explained
in Section 4 of this manual (option 179).

Handshake information, along with Digital/Status Input
Connector data format and signal flow information, are
included at the end of this subsection.

PROGRAMMTNG

General

Programming for digital measurements involves specifying
the channel and function and defining the zero and
non-zerc display indication.

Example

As an example, the following gsteps would be used in
completing the Channel Program for ten digital input
channels.

Press: Display:
MAIN MENU CHOICE <M FOR MENU>? A
A ENTER CHANNEL NUMBER (OR BLOCK)
C40  ENTER .0 <P,C,D,L>? P
ENTER A: CHANNEL FUNCTION <A-Z>7
B A<R> BCD/BINARY INPUT
ENTER AB: CHANNEL MENU CHOICE <1-5>7
EXIT ... (return to main menu)
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MONITORING

Generally, making a <¢igital input reading involves
little more than monitoring the programmed channel. The
User Guide fully describes the various monitoring
methods available.

MONITOR any of these channels with the following

procedure:
Press: Display:
MAIN MENU CHOICE <M FOR MENU>7 A
MONITCR MONITOR CHANMNEL =
40 MONITOR CHANNEL =
ENTER Cc40 {reading)
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Symbol
IL3

IBUSY
BUSY
s/C

P

EEEREE

s

Name

Invert LOAD3

LOAD3

Invert BUSY

BUSY

Single/Continuous Control
Invert Acknowledge 1
Invert Acknowledge 2
Acknowledge 2

Invert LOAD2

LOAD2

Acknowledge 1

Invert LOADI

LOADL

5h/Status Inputs

Signal Direction

Input
Input
Output
Cutput
Input
Cutput
Output
Cutput
Input
Input
Output
Input
Input

Handshake Terminal Abbreviations
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BINARY-(GDED DECIMAL (BCDY

Sj6N BIT®

Blslt & | TGE ! BIGIY 2 i

BIGIT ]

BIGIT O

CONFGURAT 10K HOSY

LEAST

BITS ® SIHONIFICANT SIGHIF LAY
MeH DIGIY
B KARY
SioM BIT®
£
a i promeucssses URUSE [ v
i R N RO S O S S O O O O 0 O
2. N, 1’8 oy oI J}S IS I A VA B 5 4 ? ) ?
CORF [GURRT 10N ACST LEAST
BITS * SIGHTFICANT SIGHIFICANT
BiT BiY
ME AR

T i, - = #{GH (OR OPEN)

Digital Input Data Formats
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DIGITAL INPUT HANDSHAKE SIGNALS SHOWING NORMAL
{NON-INVERTED] SIGNAL POLARITY

METHOD 1

ACKI-—-—-—J EFE L_,
LOAD T L...m_]

INPUT DATA X vALIDDATA X T

METHOD 2

ack 2 - l T
LOAD zm.m_l ! [

INPUT DATA X VALID DATA X - b4

METHCD 3

oas L L L
BuUSY w1
inpUT pata X_vaLid X X VALID X X vauo X

Digital Input Bandshake Signals Showing Normal
{Non—-Inverted) Signal Polarity
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Section 5h
Status Inputs

INTRODUCT ION

The Status Input function is a logic input for reading
status (on/off) conditions from sensors, switches, and
instruments.

This section explains use of the 2280 Series Data
Logger and associated option assemblies in obtaining
digital or status inputs. The User Guide provides
overall programming and operating instructions.
Detailed information about the physical installation of
the 2280 meinframe and related options is provided in
the foliowing sections of this manual:

o Installation - Mainframe: Section 3
0 Installation - Option Assemblies: Section 4

GENERAL
Status inputs are used to sample the state of one-bit

inputs. They are used to determine if samething is on
or off, open or closed, emabled or disabled.
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REQUIRED HARTWARE

Applications involving digital or status inputs require
the following option assemblies:

2280A-168 Digital 1/0 Assembly
. 2280A-179 Digital/Status Input Connector

The Digital I/0 Assembly allows the 2280 Series Data
Logger to exchange information with a digital
peripheral device. Four types of data exchange are
possible: Alarm or Status QOutput, Status Input, BCD
Input, and Binary Input.

The Digital/Status Input Connector can be used for the
mutually exclusive functions providing bed digital
input, binary digital inpat, or status input
information to the 2280 Series Data Logger. This
connector functions as a plug-on appendage to the
Digital 1/0 Assembly, providing up to 20 input
channels. It can be configured for one of three
handshake methods and for bcd or binary inputs.

INSTALLATION

Installation for any of the required option assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its three—digit option number. These
instructions can be consuited as required. The
descriptions in this subsection assume that the
required option assemblies have successfully completed
an installation test.

Handshake information, along with Digital/Status Input

Connector data formal and signal flow information, are
included at the end of this subsection.
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Installation testing involves a programmed hardware
listing. This procedure is defined in Section 4 for
each option assembly (referenced by option number).

NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.

PROGRAMMIING
General

Progranming for status measurements involves gpecifying
the channel and function and defining the zero and
non—-zero display indication.

Exampie

As an example, the following steps would be used in
completing the Channel Program for ten status input

channels.
Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A
A ENTER CHANNEL NIMBER (OR RLOCK)
C40..49 ENTER .. e<P,C,D,L>7 P
ENTER
I A<I> STATUS INPUT
ENTER ZERO RESULT <14 CHRS MAX> = ZERQO
ENTER NON~-ZERC RESULT <14 CHRS MAX> = (NE
ENTER Al: CHANNEL, MENU CHOICE <1~5>7
EXIT ... (return to main menu)
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MONTITORING

Monitor any of these channels with the following
procedure:

Press: Digplay:

MATN MENU CHOICE <M FOR MENUT A
MONITOR MONTTOR CHANNEL =
40 MONITOR CHANNEL = 40
ENTER C40 (zero or one)
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Section 5i
Status Outputs

INTRODUCTION

The Status Output control function is a single-bit
logic state output.

This section explains use of the 2280 Series Data
Logger and associated option assemblies for making
status outputs. The User Guide provides coverall
programming and operating instructions. Detailed
information about the physical installation of the 2280
mainframe anc related options is provided in the
follewing sections of this manual:

o} Installation ~ Mainframe: Section 3
o} Installation - Option Assemblies: Secticn 4

STATUS QUTPUT CONTROL - GENERAL
Status outputs are used for such activities as opening
and closing relays, turning indicator iights on and

off, or opening and closing valves. Status outputs can
also be wired to provide leogic inputs to other devices.
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REQUIRED HARTWARE

Applications involving status outputs require the
following option assemblies:

2280A-168 bigital I/C Assembly
2280A-169 Status Output Connector

The Digital Input/Output Assemply allows the 2280
Series Data Logger to exchange information with a
digital peripheral device. Four types of data exchange
are possikle: Alarm or Status Output; Status Input; BCD
Input; and Binary Input.

The Status Output Comnector can sena 20 single-bit
output signals from the Digital I/0 board to external
control points or terminals. Each output is
individually selectable and can be used either to drive
lamps and relays or change logic levels. The Status
Output Connector is used in conjunction with the
Digital I1I/0 Assembly (2280A-168}.
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INSTALLATTON

Installation for any of the required opticn assemblies
is detailed in Section 4 of this manual. Reference each
option assembly by its cption number (168 or 169).
These instructicns can be consulted as required. The
descriptions in this subsection assume that the
required option assemblies have successfully completed
an installation test.

The Status Output Connector mates with the Digital 1/0
Assembly.

Installation testing involves a programmed harcdware

listing. This procedure is defined in Section 4 for

each option assembly (referenced by option number).
NOTE

For accuracy tests, refer to the appropriate
2280 Beries Service Manual subsection.
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PROGRAMMTNG

General

Programming for status cutputs involves specifying the
channel, function, and output value. Any non-zero value
is interpreted as "1".

Example

As an example, use the following steps to complete the
Channel Program for ten status output channels.

Press:

A  ENTER
C40..49
ENTER

C40..49

EXIT L

ENTER

Display:

MAIN MENU CHOICE <M FOR MENU>T? A
CHANNEL NUMBER (OR RLOCK)

0e o <P,C,D, 10?2 P

A: CHANNEL FUNCTION <A-72>7

A<S> STATUS (UTPUT

ZERO RESULT <14 CHRS MAX> = ZERD
NON-ZERO RESULT <14 CHRS MAX> = (NE
AS: CHANNEL MENU (CHOICE <]1~5>7
AS<3> CHANNEL PROCELURE

CP:

CP:

AS: CHANNEL MENU. CHOICE <1-5>7
(return to MAIN MENU CHOICE)

<> PROGRAM A SCAN GROIP

SCAN GROUP NUMBER = O

<p,CD,L>? P

K: SN GROUP MENU CHOICE <1-5>7
K<2> S(AN GROUP CHANNEL LIST

{L:

CL: C40..49

L

{return to Main Menu}
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<A> CHANNEL PROGRAM

CHANMNEL
CHANNEL | yycTion y
CHANKEL MENL CHOICE < 1-6 7
eBLOCE | s hamcEe
L AT D
oD QAL | emmaem] <12 <> <3 > <AD <5i>
ALARM | CHANMEL LOGGNG
o LisTE | uNiTS CHANMNEL EXPRESSION or PROCEDURE CHANMEL LASEL | ‘FopmaT
- L -~ e Th ey 035 CPmrimOheirh
o 2o Easen € LT ACETS ETALE B F | Movme w0 proge s wharest s G EXAMILE CF % EX 710 ¢ DU | Ok §: £TMALST Thiae |0 SR e
YD Ly 1S % X = 7
USER DEFMED Lecoikg
CHANNEL FUNCTION WENU RTD CONTANTS e rted
SHF PRLUCS CHAMmL, <A A NS CAD IR DEFwad T RT] Pl Skt Sl £V b4 SPmnch} > T ey
< FOH, TCURAENT <5 e R L0 RamOE <> KTATUS mamt sl ‘,?’ &
13 & 90 wo <A 8 (a3} Tt MTQ 3Camién | nar frig bl g - S, &
<23 ¢ an voc by o1 il Tamoc T Aot 1114 s} 2
€I 417 0 MG <L WeSME S W g LA USER OFFWED ATO
P I i O AL GG BITRIT -
Gatana v T oen s Gt YT s A BCTAURAAT BabrsY —
T 4 G0 tWQTO - & AT T oy v D ci;'.‘!:‘;.;slu:mn
B3 AE Cal IR ATRIN w13 e O WL TS SCasmemn el A4, eun i o 3 -8 ' L R
ety gy <1 1 et G2 D WM TR 3w DO it = 1wy T it O R TE
<% ST, SCammdn LA it ¥ g 0y 1L st B G —"
<t v N3N QUMD OC WA g, COUNTIRTRTAOM < [ 00 Gk YT
:E:f;'m. SR T Ry <43 SE4 Cnask ATD R st
~Te i) X1 a L aannd t Ot
it gt e -vek s Tl e et Hd-4rhong A a5 g X et
GROUP » SCAN GROUP MENU CHOICE < 1-58 7
<P <i> <4 DT<$> e
SCAN TRIG ATA QUTPUT QTHER SCAN
PCO. ark ] SCAN GROUP LABEL SCAN GROUP CHANMEL LiST MEOE DEVICE CONTROL | GAOUP TRIGGER
Ica s i e e
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5i/Status Qutputs

SCANNING
Use the following procedure to SCAN the output:
Press: Display:

MAIN MENU CHOICE <M FOR MENU>? A

SINGLE SCAN SCAN GROUP NUMBER = (

ENTER SELECT RUN MODE OPERATION <M FOR MENUD? A
(cutput for each channel in scan group is
printed)

MAIN MENU CHOICE <M FOR MENU>? A
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Section 5j
Analog Qutput

INTRODOCTTION

The 2280 Series Data Logger can produce twe types of
analog cutputs: dc voltage or dc current. This section
explains use of the 2280 mainframe and required option
assemblies in generating these two outputs. Additicnal
information can be found in Section 4 in the discussion
of the Analog Cutput (option 170) assembly. Also, refer
to the User Guide for programming and coperating
information.

DC Voltage Qutput

A dc veltage output is available to control devices
regquiring a continucusly variable voltage. The 2280
Analog Qutput Opticon can supply 0OV to 10V or -5V to 5V.
Applications might include voltage controlied power

supplies, process controllers, or 0 to 5 volt
actuators.

Current Output

A current output allows for control of devices
requiring a continuously variable current. Outputs from
4 mA to 20 mA are available. Applications could include
current-~controlled power supplies, process controllers,
or 4 to 20 mA actuators.
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5i/Bnalog OQutput

REQUIRED HARDWARE

Applications involving analog voltage or current
outputs require the Analog Output (2280B-170) option
assembly. This assembly can be installed in either the
2280 mainframe or the 2281A Extender Chassis. Each 170
assembly provides four independent output channels
(0,1,2,3}.

INSTALLATION

Installation for any of the required option assemblies
is detailed in Section 4 of this manual. Reference
this assembly by its option number (170). These
instructions can be consulted as required. The
descriptions in this subsection assume that the
required option assemblies have successfully completed
an installation test.

As an overview, installation reguires the following
actions:

o] Physical installation of the Analog Output option.

Q Address selection.

o Wiring connections for each channel: the
connections determine the type of ocutput (current,
bipolar voltage, or unipolar voltages.

Installation testing involves a programmed hardware
listing. This procedure is defined in Section 4 for
each option assembly (referenced by opticn number).

NOTE

For accuracy tests, refer to the appropriate
2280 Series Service Manual subsection.
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PROGRAMMING
General

Programming entails definition of the channel, the
function, and the output value. An overall example is
presented under Installation Test above. The output
value 1s assigned through a channel procedure
evaluation.

The assigned value can range from 0.0 through 1.0,
signifying 0% to 100% of scale, respectively.

o Any assigned value algebraically less than 0.0
(0%) causes 0% to be set.

o] Any assigned value greater than 1.0 {(100%) causes
100% to bhe set.

The scales involved depend on the ocutput mode wired for
a given channel. The following chart presents some
representative outputs for the three available modes:

VOLTAGE
ASSIGNED VALUE CURRENT  BIPOLAR  UNIPCLAR
0.0 4 mA -4 .8976V 0
0.5 10 ma 0 +5V
1.0 19.995 mA +4.9976V +5.9976V

Example

As an example, the following steps would be used in
completing the Channel Program for four analog output
channels. The channel(s) and function are first
defined. The output level is then set: "CX=.5"
specifies 50% of the cutput range. The actual output
from the channel (16 ma, 0V, or +5V) depends on the
wiring connections. Any of three cutput ranges are
available.
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53/Analog Output

Press:

E

ENTER

A ENTER
C50..53 ENTER
ENTER

o

ENTER

3

ENTER
X=.5
ENTER
ENTER
EXIT ...
K

ENTER
ENTER
ENTER

2

ENTER

C50..53 ENTER ENTER

EXIT ...

Display:

MAIN MENU CHOICE <M FOR MENU>?
<E> ERASE ALL OF PROGRAM MEMORY
REALLY ERASE ALL MEMORY <Y,N>7?
CHANNEL NUMBER (OR BLOCK) =

LP,C,D,I27 P

A: CHANNEL FUNCTION <A-I>7
<G> ANALOG COTPUT

- AG: CHANNEL MENU CHOICE <1-5>7

BAD<3> CHANNEIL PROCEDURE

CP:

CP:(¥X=.5

CP:

AO: CHANNEL MENU (HOICE <1-5>7
(return to MAIN MENU CHOICE)

<K> PROGRAM A SCAN GROUP

SCAN GROUP NUMBER = 0

<P,C,D,I>? P

R: SCAN GROUP MENU CHOICE <1-5>7 1
K<2> SCAN GROUP CHANMNEL LIST

CL:

K: BCAN GROUP MENU CHOICE <1-5>7 3
(return to MAIN MENU CHOICE)
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<A> CHANNEL PROGRAM

CHAKNNEL
CHANNEL | cinCTION

wBLOGK | TonCTIOf CHANNEL MENU CHOICGE < 1-5 >7

< A-Z >
PO O T A | e o T e
HAN a3
- vsTr | TUNITS CHANNEL EXPRESSION or PROCEDURE CHANNEL LABEL | ‘Foamar
- LeTa0e 04 WL CT chatactire O 14 chamcien
hadhal Exammt TG Ty ERAMPLE BEG £ | Ruter 1o oroprwmmed cownrst s 2 EAAMILE £ = CX° 1+ XT0 | EXAMIE EXWALIST TEL | U0 Mt Biow

i 22 L7 - X =5

LOGGIHG
CHANNEL FUNCTION MENL) R T, ¥ohiaat
~ P> FHEUDO CHaMMEL <N > R [NAS) <> FEER DEFINED ATD D o' Papsll (1-14 chary |
£B3 VOLTACURRENT <35 5 (MBS SCamntR L0 RANGE o S ArUS et d’;' ‘;' & <> bso
Sy e 000 VDG Py ST 2 TO SEAMMER TEWE i o Tvmn 1116 o) -« &
<I> LR VS Pl ot 270 M Aanst {1:14 charn heith
<75 81200 v OC T WA VS W <a3 ULER DEFuD ATD
ey v IR £ ECASER o MARGE <8 AMALOG GUTRGT
prigeyyvh e o Pl P v T e x
<> 2500 VAL T iy et I AEMATANGE
<75 e uvOTD AR M AG s & 1008 1> 317 00 Drias OC VOL TS i
S aD Catemation <13 35 DG VOLTE SCarween g ALPro awcanst 4 5 0K {11,000
€13 CALIBAATION €47 10 Orid G OC ¥OLTL Jrw DELTA tomay = | 2 €I 40 000 Cemat BC VOX TS
<> SPECIAL B dibere i Cd [l gt v FE - 11 SCarmER <> rewrn
~¥2 THERMOCOUNLE <FIAUTER DERMED OC YOLTY | oo ConmetER/TOT AiTER <2 33 00 Cvais RTD
SFdinas) <t 305 AT SCANER TES 51 COUNTS <o FLD Gts NTD <A e A
K- K ies) oo <T FRECAIENGY 7]
T T (Nes) L 2 $TATYS QUTMY SR e D X vl AT
CE™ E IheSH < 10 Crk OU ATD B e e s vy T nmran
GROUP # SCAN GROUP MENU CHOICE < 1§ >7
<1> <R <G> <A <5>AN
RGO, or L, SCANTRIG | DATA OUTPUT OTHER S,
G, - SCAN GAOUP LABEL SCAN GROUP CHANNEL LIST | “"uine DEVICE CONTROL | GAGLS TRIGGER
ok Grva ¥ e Gvca
N FOmmAT . e prsepmemr
o 040 e Mt (e e éri: o oshindandil B i’; T e | conen
. Kot figu gray. CA. G4 S —— d'i’ Togpar ) | jate warn
LiammLE. froa 2 TESY [ Wi Brocoms C# Ca Gr Ce Co G2 C4 Cx L ey
Z S02:0 52
75 On Doemaced oty 5 Comn B Examraly Trggeest  fG13 N0 Doup G2 Ak Dats  [EL7 bk <32 Any A
< Tomt Wil M b S5 £4> Cagprryay Tamd vars bidd 35 L Sewn Ones P2 oAm e < 4> Avarm Trar D Alar 8 Awave
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SCANNTNG
Use the following procedure to SCAN the output:
Press: Display:

MAIN MENU CHCICE <M FOR MENU>? A
SINGLE SCAN SCAN GROUP NUMBER = 0

ENTER SELECT RUN MODE OPERATION <M FCOR MENU>Z? A
(output for each channel in scan group is
printed)

MATN MENU CHOICE <M FOR MENU>? A

The Analog Output channels are now set to their 50%
levels. The voltage and current cutputs of the option
can be measured with a digital voltmeter to verify
their correct operation.

All analog ocutput channels are set to 0% when any one
of the following operating conditions occurs:

0 Scanning {or single scan) is started

o Plotting 1s started (if no scanning in progress)
o} Power up
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WRITING CONIRCL ALGORITHMS
The Pirst Step: Proportional Control (P)

To measure a thermocouple with the 2280B, you define
the channel's function through chanrnel programming:

< A> CHANNEL PROGRAM

CHANNEL
CHANNEL
aBLoCK | T UNCTION CHANNEL MENU CHOICE < 15 >?
& RANGE
< AL D>
PLO,OAL | MR <13 <2> <3A> <4> <5
ALARM | CHANNEL \ LOGGING
v 1AISTH UNITS CraNNEL EXPRESSION or PROCEDURE CHANNEL LABEL FORMAT
o g [ O-Th Cramncaars £15 Churachen
hadhad EXAMPLE (ST TS ELANLE: OEG F | Anine w0 programmed chas & £ ELAMHLE, £8 = CX % 14 4 B8 | EXAMME: EXRALST TEUR |TH W T)
7200 VAN MEASVRED TEMP
USER DEFIMED LOCEING
CHANNEL FUNCTION MEN AYD COMTANTS FORUAT
P PRELGO Crammibi. <R R (MBS <82 YSEM DEFNID RTD T Maih i) et { - 4 Cfada®) L] 21 Aila
€E> § (MES SCANNER LO RanGE
e it S S B A R R A C T
PHS s want ca> En Dt wien mep I e e o 7 e
e T e i ErmE SEANNER 15 RANGE AR Y =S
5> 840 Ma DR Uit Dot BY D Grwmsarey (l? HCLAE AR U
e R e ) 14 RO somipun = 100 33 NN b Drass BC YOLTS
A A CALBRATION | N1 M5 DC VOLTI SCANMER I AL Pris janiman 2 ] B0E-3) SCANMER R
€1 CALTRATION KT 0 Ol G/ DO WOLYS B DELTA iootaati v } ddei} <> e 000 Hd DE WOLTS
€T3 SPECIAL o BTANNER ath T jwoleul & JOGE- 1Y) _ SLAMNER U mp
T2, TremsoCoUNE TRIMIE D SC TS o counTemmaTaLITIn R .
Sre <4 UL RTD SCAwER TEM 37 SR e :; z a: lm. a::u s
1 . . S sy
b S W 18.0red CLRTE SCanEn e e e eyt S idn T p
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This causes the data logger to input a J-type
thermocouple value on channel 10, already scaled to
degrees, The 2280B stores this reading and mekes it
available to the user. All the user must & is
reference channel 10. To compute the propeortiomal part
(P} of a PID loop, the error nmust be computed. Error

is the deviation from setpoint. If the setpoint value
is stored in chanrel 100, then the error would be
computed as follows:

<A> CHANNEL PROGRAM

CHANNEL | CTANNEL
FUNCTION .
#/BLOCK | RANGE CHANNEL MENU CHOLCE < 1-8 >7
< A-Z>
P.C.O, OR Y, | <¥R>M :Aiig <i> e 5>
AGATM | crimnier CHANNEL EXPRESSION or PROCEDURE CHANNEL LABEL | S NG
.

0-:0 m Pk o, T3 chasmDen 15 STy

o or ExALm £ (11T EXAMPLE DEQ 5| Rater My SOy Weme Shiwnd al 28 EXAMIMLE CX w7 L0« 220 FRabIE. EXMALST Thitw il PV TR
a5 P 50 = 00 ELRDR
V2 £ Al50 = S0l ST

USER DEFINED LReging
FORMAT
CHANNEL FUNCTION MEME ATD CONTANTS ENG
P PRLLOO CHaRGL <R3 (a3, <> LR DELMED TG P s Mkl [ 418 CPR) . as
B> WO TS CURRENT > § MBS L3 ARG Han
<> i <8 8 {NAS; <F> 1% ATD SCANNER TEMP “;"Jf:,% LALT— d“f & J’ u’ &
<r> i prreipvprey GT4MOC s Py el {114 Gt LLr ey
Givremuvic SCT WShE VS WAl 1> UTER DERwiED ATD OB ANMGG DUTIT
< 3 ) 1B ™)
Sreous T (o - Wen <32 pCOMMARY meeuT <3 nann
4T b 000 BV ASTO ~No KT T O {ataat % 300 B4 %T:E;gswmmm“ -
A> MDD CALISSATION <13 5 DS VOLTS SCAlHER P AL, el & ] SOF X} A e
€15 CALIBAAT ST 19 Qvald Tl RC YOLTY, Do LT A fonloall o 1 OB K 4 D00 Oraal O W TE
<> APEC _J_mog'; - . G0 Lo o XS T TR
Tz TERMOC O HA S DR D DC vOL <83 StumTEAoTaL TR - PR R e
. - COURY I R
] <4 M3 BTD SCARER TEUR el <o LT Coket RTO
AT T BT ;A% 10 Chroed SCammgh B> STATUS DUTHUY <4 2 000 KOS KYTH
<&~ € sy e Laonmggumn 130 Loro Aaduatt 1414 Caeis SCAMHER AT et

The error is thus stored in Output channel 50.
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Normally, control calculations use error and output
numbers expressed as a percentage of input span. In
other words, the values are normalized. Narmalizing
the error term above gives us the new equation:

C50=5PAN* (C14~C100)

where SPAN is a constant. It is determined by the
paraveter being controllied. For example, SUppose we
are measuring and controlling a temperature, This
temperature can vary between 100°C and 1000°C. So, to
calculate the value for SPAN we would do the following:
SPAN=100/(1000-100) SPAN=0.1111

The basic Proportiomal control equation we can use is:

(CONTROL (QUTPUT) = KP * ERROR
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Using this eguation to set a current (4-20 md) cutput
proportioral to the error, the 2280B program is:

<A> CHANNEL PROGRAM

CHANNEL CHANNEL
FUNCTION p
HELOCK & RANGE CHANKEL MENU CHOICE < 1-8 >7
< AT >
pep oy, | B 1> <z <3 <= <35>
A L | CHANNEL EXPRESSION o PROGEDUAE | CHANNEL LABEL | ‘Raoine
O~ 1l
o [ o4 e o7 craracion 15 chamcian
Ca.Ca EXAMAE (ST Ty LXALIN K DEQ F| orer In prigramieg v o7 CF  EXSMALE CF = CF % 16+ XT0 | EXAMALE, RXMALIST T U009 T butire)
75 vl IERSHRED TEMA
50 I} 50 DS i B LD = 0 SONTRE TR,
o508 £ ran = S SET AT
Zios F N = 0.5 P 1RaP CAN
USER BEFINED Lo0cikG
CHANNEL FUNCTION MENLU AYD CONTANTS ey
P FLEUDO CHANNEL, <A A {mES) <t USER DEFINED KTD 20 ORI et {5014 CIuben) ’ > A
<538 FiAeG T
Rt vl prigyv 7> MBRTD SCANNER TEME i e i 14 ghest < "f Sle
e Pl 8> GSER DEFED RTD Dot et it
< £C WeSAE ¥ WeISAE £ AMALOT OUTPLT
prid 33‘:1"‘” :{.‘i % zg',:: Ut Coaienest :,E; :;__“E ah> BCTAMARY IWPUY bl
KI_) 00 VAL Ke ATD ot B parimey <L UREY RNGE
< s wioTo R VoLt SCanmrER e B gy 4R 31100 Ot O ORTS <z e
D LR <aloomucl 305 DELTA {Owieut = 10043 €37 b 000 Orel OF YOLTS
<i> SO, B .SC‘N“G'; SN CA (Rt = - T SCAER > it
<2 haanuoc W3R DHENER DG VOLTE oo coumTERmoTALLTEN gl el
axmen Chn My BTD SCANMIEA TE S B ez THED Cows YD o trmn s
Lt w . 2 "
s gy TR N S, SRR _—

In the above programing the setpoint is set to 500°C.
Channel 50 provides the analog output. Since the error
value was normalized to a percent of span, the value

for channel 50 is already expressed as a percent.
The Amalog Output option autamatically takes this
percentage and outputs a 4-20 mA control current.
(4md=0% , 20mB=100%)

KP is the proportiomal gain, or just gain. It

represents the amount of change in the cutput for a

given change in the error. For example, a change in
error equal to 10% of the input span with a gain of 2
causes a 20% change in the output.
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The higher the gain, the more the ocutput changes for a
given change in the error.

For all gain values greater than one, the control
output of 0-100% occurs over an input span less than
full range. For instance, a gain of 2 means that
control occurs cver 50% of the input span. This

range over which control occurs is called the
proportiomal band., It is expressed in percent of input
span, As you can see, gain and proportiomal bang are
reciprocais of each other.

Adding Reset: The Integral Temm (I)

Look at the equation for the proportiomal control loop
above. When the error goes to zero, the cutput goes to
zero. Usually, however, it is not possible to maintain
the process at a setpoint with zero ocutput. Therefore,
we could add an offset or bias to the output. Bias
might be done like this:

OUTPUT= KP*ERRCR + BIAS

This offset, or bias, has been historically called
manual reset. This name originated with analog
controllers. They had both a setpoint pointer and a
process pointer. When using only proportiomal control,
the process and setpoint pointers won't point to the
same place if the offset or bias adjustment is
incorrect. The operator would twist a knob or
screwdriver adjustment to "manually reset" the process
varianle pointer.

Bias is a constant. However, the best value for the
bias may depend on the lcad. Processes which have many
lcad upsets or setpeint changes reguire an operator to
frequently reset the controller. This is generally not
desirable. So, we need to add an "I" term to the FID
equation.
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Tne Integral (1) part of the PID loop automatically
resets the value of the bias. This is how the term
‘Mautomatic reset” was derived. This part of the PID
equation is cailed integral control since the change in
output is proportional to the time integral of the
error.

Same applications can be successfully controlled with a
minor change to the basic proportional algorithm. This
minor change includes the addition of a simple Integral
term. Here's how you could implement this in the

2280B:

<A> CHANNEL PROGRAM

CHANNEL
ANN
CHANNEL & fURCTION CHANNEL MENU CHOICE < 15 >7
#/BLOCK & RANGE
< AT >
pOD ORI < > <2> <3z < <5>
o ) Al HANNES
il R CHANHEL EXPRESSION or PROCEDURE | GHANNEL LABEL | ooy
D v
‘& C-lame D8 O T oharaen G153 Stk
Te L ERAMPLE LT YY) EXAMME DEG 7 | Purbar b oo hetvinasd ruberakt 0 CF TEAMPLE £ = CF 7 16 ¢ 01 0 ] ERARSILE: LIHAUST TEmm | 14 T bitom)
l7al 7T EASEED TErE
s o PS50 7 B F T [0 =Ord0) Y TN fT T
724 A 2400 = 580 SETIPNG
e £~ Oy =2 L ROR AN
USER DEFINER hRGGING
CHARREL FUNCTION MENU RTD CONTANTS FoRuaT
~ P FRELOA SHARNEL A R NAY £ USSR D‘:“;”."& Johd it Mot [ 5+ Dhars) . 1 pam
<S> § (MBS SLANHER L AN
RATURSNT Sl <P M3 T SCAMRER TEMP iy Pesen (u14 meat e 5| e
<2 B 000 ¥OC <M N (HEs} GT4mOC 2t Merrorts Pt [4-16 thars} L==y
#3812 T VDG T W BAE VE W.2eAE <83 USER DEFLE TS £ AMALTO DUTIUT i}
<4 0 MVRG WR3r & (EHN SCAWNER HI RaME <t
<53 B4 D WA pripg-r Ut s BT cormtnnns R BELARMART hoAUT Rer
<63 7300 WAL RaRD Tl G toeaoh = 100 O <2 AEEISTAMCY
ET3 b OG0 WD TE "i::auncvours weR o AL S04, 1l 5 HOE <12 417 00 Ormis OC VOLTS A
tﬁ%ﬁ?&?g’?ﬂ 625 10 Orikt CU BG WOL TS B DELTA jpwcmat » Ty <:>zcm%m°cﬂ“ ey
Ay I <32 URER DEPmED BC v TS oAt Y ok - B0 (s 10 haid
T3 THER w3 Usta oer L COUNTER/TOT MEER et A
e o S S S RN <o piiiga e -
T T 8s; . ~ CHL A 0 KOS
i wie G wo s TR FEE -
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In this example the ocutput will equal KP*ERROR plus the
previcus output. The new Integral term will
automatically hold the process loop at the setpoint.
This algorithm is good for epplications where there is
not a significant amount of transport delay.

(Transport delay is the delay between the time when
the autput occurs and the time when you can measure
the effect of the output.)

While the above algorithm is good for scme processes,
we need a more general algorithm. This algorithm
would include a different autamatic reset term
(Integral term), expressed in repeats per minute,

If the autamatic reset action of the "I" term causes
the output control signal to double in one minute,
compared to the "P" term alone, then the auvtamatic
reset has one repeat per minute.

You can compute & more general Integral term using
rectangular epproximation. Simply muliiply the time
between readings {(in minutes) by the error.

INTEGRAL=(PREVIOUS INTEGRAL VALUE)+(SCAN INTERVAL)
*ERRCR

If the process remnains above or below setpoint, then
the value of INTEGRAL will increase, The rew control
outpur equation is now:

(CONTROL. QUTPUT)= KP* [ERROR -+ KI*INTEGRALI]
KI is the Integral gain or reset tuning constant and
has the wmits of resets per minute. This Proportiomal

and Integral contrel action is often used without a
derivative (D) term, especially in fast processes.
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We can program the data logger te add this term to the
a scan interval of 5 seconds= (.083

algorithm. Assume

minutes:
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Reset Wind-Up Inhibition

If a process takes & long time to wamm up, or if the
deviaticn existed for a long time, the integral term
can grow to a large value. This is called reset
windup, The term ocomes from the days of analog
controliers where a capacitor would charge up {(wind
up} to the maximum power supply voltage

Once "wound up," the process will have to spend a long
time above the setpoint before the integral term
unwinds itself down. This causes the process

variable to oscillate around the setpoint. Because

of this, you will probably want to to limit the size of
the INTEGRAL term. With analog controllers, this was
the dore by bypassing the integral circuit at a
certain voltage limit,
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In the 2280B, you will do this using a software limit.
You simply compare the value of the INTEGRAL term
against a predetermined limit as shown:

<A>

CHANNEL PROGRAM
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CBLOCK &Unf;& CHANNEL MENU CHOICE < -5 >?
< AZ>
PLO ORYE, | BTN S > 2> <A <4> < 5>
' ALARM | CHANNEL LOGGING
NNEL EXPRESSION or PROCEDURE CHANNEL LABEL
- LISTE | uNITS CHANNEL or FORMAT
o O 1408 Ok e 0TS craracv O 1Y Sharddlary
Ca s £ xAMPE LYY EXAMPLE DEG F | Reigr 1 proge ammed channel s £X  EXAMPUE, CX # CF * L4+ 5.5 | EXAMPLE: EXRALST TEup 1 o0 ]
0 v sy Erp
Ji7) £ (8l =5 r ) (533X CEA0- ) unEeel Bt
RETOT 7 R ) ] 7
Aeigen g x CPGpf] = (/0% ) ]
rL0 o (5000001 #0101 CrOCI00 11 (R F £ N S trn CerDuft
2780 = CAA0 E S0 e Lo 27
JJ7e = W EN FIRGE AW
£183 £ OR35S L INTE G SO,
7 A £A04 = S5O0 WA DIF A BT
LOGOING
CHAMMEL FINCTION MEMNL :T%Eggz;mi% ’S:HAY
\,” PREUDO THAKNEL LL R -1 <> USER DEFNED ATD I ety Pt [ gy (] 2t Aoy
“‘%’;5“‘%‘?%’.‘:“"' P ] o ﬁ;':;‘e"éﬁémfw T T e cres SlelF e -
Sz uvog proe - a3 sen OEFINED ATD o b epant nnon
p2ig ity Popthon R T AaGE “H> scnmmARY MeUt @ s
2:;-‘30:&)\‘55:010 - A . ATD 1nt O il = 10D -’u"“c”gancun
wAx amrCAvpRATiON S5 308 DO VOLTS SCUnER fra damvi it » 3006 T LR o
T2 CALIBR A TIOM B DT YOR TS o DELTA (otnst 0 T ai) < b 000 Creds OC WOALTS
<> SECIAL . ArnER 400 Ca fetpan = JOSIEE 111 £ Ion ey, -
T TR AROCCURL WA USER CEEINED DG YRTS o, cowm? ERTOT ALITER el =
< 4 INES) e S e TEME 1.0 COUNT, 4 0480 Drme RTD < e
JYT inas M imme s EYAyOE AT <8 e X AOHLE RTD
P O  ATD SN an 1o L4 caru1 SR ST

5316




5j/Analog Output

The Derivative Term (D)

This term in the PID eguation is often added for
processes with a slow f{ime constant. The Derivative
term senses the rate of change of the process variabie.
It then adds a correction in the opposite direction
proportioral to this rate. For this reason the
Derivative term is also freguently called Rate.

If the process variable is approaching the setpoint,
the Rate action opposes the Proportiomal action. This
helps prevent overshoot. On the other hand, if the
process variable is departing from the setpoint, then
the Rate action slows it down. It thus helps to

bring the process back to its desired level.

Rate is useful, for instance, if the door of an oven
opens and the temperature drops rapidiy. However, rate
action is not normally used in fast or electrically
noisy processes. It can cause instability when f{rying
to oorrect for a frequently changing process variable.
The Derivative term is found by computing the change in
the process variable per unit of time as follows:

PRESENT PRCOCESS _VAR - (LD _PROCESS VAR
DERIVATIVE =

DELTA_TIME * SPAN
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DERIVATIVE is the Derivative or rate term, and QLD
PROCESS VAR is the previous value of the process

variable. To compute this term using the 2280B you
would do the following:

<A> CHANNEL PROGRAM
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You
the
the
the

NOTE

can also compute the rate term based on
rate of change of error, instead of
process variable. However, if you use
error, then changing the setpoint will
cause a large change in the rate action,
which you may not want.)
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The complete PID algorithm weould alsce include a
Derivative tuning constant, KD, It would look like:
(CONTRCL QUTPUT) =SPAN*KP [ (ERROR) +KI *INTEGRALAKD*DERIVATIVE]

The 2280B program to implement this equation would be:
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The Rate action anticipates future changes. For
example, assume that the process variable is increasing
towards the setpoint. If is doing so at a constant
rate with only Proportiomal action. Since the error
i1s decreasing, the control cutput will also be
decreasing. In this case, adding Derivative action
with KD=1 (minute) causes the control output to
decrease. It will immediately decrease to a level
which would have taken it another 1 minute to reach.
A KD value of 2 reduces the cutput to a level
previously 2 minutes away. In other words, this turns
down the power and prevents the process from
overshooting.

Tuning the PID Loop

The same control algorithms presented here can be used
for many different processes. The user customizes the
algorithms to the application by using different
setpoints and constants. Properiy setting these
paraneters is called tuning the loop. It is best
performed by a person familiar with the process. Even
50, it can take hours, or even days to .

A common method for tuning loops is to increase the
Proportiomal gailn (KP) and change the setpoint until
the process starts to act unstable. Then, decrease the
gain slightly while continuing to make setpoint changes
until stability returns. This procedure is then
repeated for the Integral (KI) and Derivative (KD)
constants.
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These contreol algorithms represent only the tip of the
lceberg. Many others are possible depending on the
needs of each process. For example, some processes are
better controlied with a non~interactive Proportional
gain. This means that a change in gain (KP) does not
affect either the Integral or the Derivative action.
Other possibilities include aigorithms based on the
error squared. This would increase the loop's response
in fast processes. Another possibllity would be to
include a derivative amoothing term to prevent
Rate-induced instabilities.

The mathematics may change, but the analysis and
programming technigues described here should be very
gimilar for almost all processes.
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Appendix 6a
Glossary

a’d converter

Analog-to-Digital Converter. A circuit used to convert
information in analog form (such as voltage or current
measuremnents) into digital form.

ADC

See a/d ccnverter.

address

The channel number that represents an 1/0 channel.
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alarm acknowledgement device

The device {(printer, cartridge tape, port A, or, port B}
where alarm messages are acknowledged and the time of
the alarm is recorded.

analog

The representation of numerical guantities that do not
have discrete values but that are continucusly variable.
Electrical measurements are analog in nature until
converted into digital signals by an a/d converter. See
digital.

ANSI

American National Standards Institute; an industry
supported U.S. organization that primarily serves to
coordinate and publish technical standards reqguested by its
members.

arithmetic expression

An eguation with arithmetic operators producing a numerical
result.

arithmetic operator

A process to be applied to numerical values in an eguation
{(+,~,/, etc.) .

array

A group of numbers sharing the same variable name, followed
by a subscript.
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ASCIY

American Standard Code for Information Interchange; ASCII
is a standardized code set of 128 characters, including
upper and lower case alphabet, numerals, and a set of
control characters (line feed, carriage return, etc.)

baud

Originally used to express the capabilities of a telegraph
transmission facility in terms of "modulation rate per unit
of time." For practical purposes, it is now used
interchangeably with "bits per second” as a unit of measure
for data flow.

BCD

Binary Coded Decimal; BCD is a digital data format in which
each digit of a decimal (base 10) number is represented in
order, by its binary equivalent. For example, the decimal
number 597 is represented as (0101 1001 011l) in BCD. See
binary.

binary

The base two number system; binary numbers are made up of
ones and zeros. The least significant digit represents one,
the next digit represents twos, the next digit represents
fours, and so on with each digit of the binary number
corresponding to the next higher exponent of two. See also
BCD.

bit
The smallest element of a binary number; a bit (contraction

of "binary digit") either represents a high or a low state
{one or zero, also mark or spacel.
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bridge
In a measuring system, an instrument in which part or all
of its circuit measures cne or more electrical gquantities.
In a 2280 Series system, cuarter-, half-, and full-bridge
strain gauges can be used. See microstrain, strain gauge.
CCITT

Comite Consulatif International Telegraphic et
Telephonique; an international organization concerned with
devising and proposing standards for international
telecommunications.

b

Carrier Detect; RS-232-C, line 8. This signal is sent by
ICE to tell DTE that a suitable carrier is present at the
DCE. See also DTE, DCE.

channel expression

A computation applied to the raw input of same
{measurement) channel

channel procedure
A set of expressions involving more than one channel.
concise command string

A set of commands used when the 2280 1s controlled remotely
be a computer.

Counter/Totalizer

The 2280 Series option that measures frequency and
totalizes event occurrences.
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crs

Clear to Send; RS-232-C line 5. Sent by BCE to DIE when it
is ready to accept data. See aisc DCE, DIE.

current shunt

Traditionally, a precision, low-value resistor placed
across an ammeter's temminals to increase its range. The
2280 uses a current shunt resistor in the input circuitry
of each channel of the current input connector (Cption
2400A-171) . The shunt resistor allows the current input to
cevelop a voltage which the 2280A-161 Analog to Digital
Converter can measure.

DAV

Data Valid; an IEEE-488 bus handshake signal, bus line 6.
Incicates the availability data byte. See also handshake,
NDAC, NRFD. .

DCE

Data Communication Equipment; the RS-232-C temm for
computer equipment that sends or receives data. Modems are
examples of DCE. The other type of computer equipment
specified by RS~232 1s DTE, Data Terminal Equipment.

DCL

Device Clear, IEEE-488 Universal Command, ASCII code 20.
This message, from the Controller, causes all instruments
on the bus to reset the IEEE-488 interface cf each
instrument on the bus to a known state. The action taken by
each instrument is unigque for that instrument.

default

The value or state selected by system software (or
firmware) when the user doesn't specify one.
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delimiter

A character that sets the beginning and end of a string,
and is not considered to be a part of the string. the two
delimiters allowed by the 2280 Series are // (double slash)
and : (cclon).

digital

& circult or device concerned only with high or low states
(or pulses), generating a logical or numerical result.
Digital computers, calculators, and digital watches use
digital circuitry. See analog.

DSR

Data Set Ready; RS-232-C line 6. Indicator from DCE to DIE
that a suitable line connection has been made, that all
preliminary line protocol is complete, and that it is ready
for data transfer. See also DCE, DTE.

orE

Data Teminal Egquiprent; the RS-232-C Standard tem for
computer equipment where digital information originates or
termminates. The 2280, terminals, and computers are examples
of DIE. The cother type of computer eguipment specified by
R&~232~C is DCE, Data Commurnication Equipment.

TR

Data Temminal Ready; RS-232-C line 20. Sent by DIE to IXE
when it is ready to transfer data.

EIA
Electronic Industries Assocliation; the organization that

devises electrical and data communication standards
including RS-232-C and RS-422.
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EOT

End Or Identify, IEEE-488 bus line 5. Often used by a
Taiker to designate the end of & data transfer sequence.

expression

A combination of variables, constants, numbers, cor function
references, separated by operators and parentheses in such
a way that the whole can be reduced to a single result. See
also arithmetic expression, logical expression, relational
expression.

floating point

A numerical notation useful for computer calculations. In
the 2280, the resclution of a floating point number is 7
digits, and its range is up to 38 places either side of the
decimal. When the decimal point is cut of range of the
displayed digits, the number is displayed in exponential
form (E+mn or E-mn, where mn represents the nurber of
places the decimal pecint must be moved; + for right and -
for left). See also floating point variable, integer
variable. :

frequency

The cycles-per-second (Hertz) of ac signal. Can be measured
in a 2280 system using the Counter/Totalizer Option
{2280B-167) .

gauge factor

A strain gauge parameter, gauge factor specifies the
characteristics of the strain gauge material being used.

GND

Ground; R$-232-C line 1. A chassis connection intended for
the cable shield. Not to be used for signal reference.
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GPIR

General Purpose Interface Bus. This is a commonly used name
for the IEEE~488 instrument intercornnection bus.

handshake

The three-wire hardware protocol used to exchenge data on
the IEEE-488 Bus. Three bus lines (DAV, NRFD, NDAC)
coordinate sending and receiving of data.

IEEE

Institute of Electrical and Electrenic Engineers, Inc., 345
East 47th Street, New York, NY 10017. The IEEE is the
publisher of Standard IEEE~488-1978, for interconnection of
electronic instruments.

IEEE~488 Bus

A parallel bus system agreed upon by participating
instrument manufacturers for interconnecting instruments to
form a system.

IFC

Interface Clear; IEEE-488 Bus line 9. Set high by the
controlier to reset the IEEE~488 interface of each
instrument on the bus to a known state. The action taken by
each instrument on the bus is unique for that instrument.

interface
A hardware anc¢ software connection of a device to a system.
For example, either the Serial Interface or the IEEE-488

Interface must be used to connect a host computer to the
2280.
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interference

The presence of undesirable energy in a circuit, caused by
electrestatically or electromagnetically coupled external
circuits.

/0

Input/Cutput.

iscthermal

Means an area of egual temperature. The 2280 Series
Thermocouple Input Connector (Cption 2Z280A-175) uses an
alloy isothermal terminal block to stabilize and equalize
input lead temperatures.

Limit Values

Reference points used in alarm list programming.

Listener

TEEE-488 bus cevice designated by a Controller to receive
data or instructicons from a designated Talker or
controlier. There can be more than one Listener on a bus at
the same time.

logical expression

An expression that can contain variables, constants, and
function references, anc¢ is separated by logical cperators
and parentheses, yielding a logical result (true or falsel.

logical operator
A function that compares, selects, or matches. In the 2280,

the logical operators are AND, OR, and NOT. These are used
for Boclean operation. See also Boolean Algebra.
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microstrain

The unit of strain measured by a strain gauge in a 2280
system.

MLA

My Listen Address; IEEE-488 Bus Listen Address. ASCII coges
32 through 62 correspend to MLA O to MLA 30, respectively.
Each instrument on the bus must have a unique Listen
Agdress. See also MTA.

modem

A transmitter and receiver of digital data. One modem
receives data from an attached computer terminal and sends
the data on a meodulated carrier signal to another modem.
The other modem demodulates the received carrier and sends
the recovered data to another computer terminal.

MTA

My Talk Address; IEEE-488 Talk Address. ASCII codes 64
through 94 correspond to MIA 0 to MLA 30, respectively.
Each instrument on the bus must have a unique Talk Address.
See also MLA.

NDAC

Not Data Accepted; IEEE~488 handshake signal, bus line 8.

Held high by each Listener until the current data byte is

accepted. Only when all Listeners on the bus have released
NDAC will it go low. See also DAV, handshake, NRFD.

NRFD

Not Ready For Data; IEEE-488 handshake signal, bus line 7.
Held high by each Listener until 1t is ready to receive a
data byte. Only when all listeners on the bus have released
NRFD will it go low. Bee also DAV, handshake, NDAC.
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operand

The components of a mathematical expression. Each, when
evaluated, has an arithmetic value.

operator

A term for symbols within an application pregram (such as +
or <) that identify operations to be performed. Also see
arithmetic operator, logical cperator.

overrange

The state indicated by a measurement instrument when an
input signal is greater (or lower) than the range that the
instrument can measure.

parallel data

The system where each bit is sent on a separate line. The
IEEE-488 Bus transfers parallel data. See also serial data.

parity

A method of error detection that uses one extra bit for
each unit of information (such as a character). The parity
bit is set to one or zero so that the total number of
one-bits in the byte is even or odd, depending on the type
of parity in use.

Poisson's ratio

A strain gauge parameter; the ratic of the lateral strain
to the longitudinal strain in a specimen subjected to a
longitudinal stress.

port

A connection point used for data transfer. See interface.
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port A

The right-hand interface port on the 2280 rear panel. Used
for remote control and measurement data acguisition.

port B

The left-hand interface port on the 2280 rear panel. Used
for measurement data acquisition only.

protective ground

The common chassis ground that is connected to earth ground
through the ground wire in the line power cerd. See also
signal ground.

pseudo channel

A channel dedicated to special tasks performed on
measurement information supplied by other channeis.

REC

Recelived Data, RS~232~C line 3. This line carries the
stream of serial data from DCE to DTE. See also serial
data, DCE, DTE.

relational expression

An expression centaining variables, constants, numbers, and
function references, separated by relational cperators and
parenthesis in such a way that the whole can be reduced to
a single (true or false) result. See also relational
cperator.
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relational operator

An operator that compares the relative value of one
variable, constant, number, or expression with another
variable, constant, number or expression. Examples of
relational operators are "EQ","GT","LT","GE", and "LE". See
also operator, relational expression.

RET

Return; RS-232-C line 7. A signal return line that serves
as a zero voltage reference point for all other signals.

RFI
Radio Freguency Interference; see interference.
RS-232-C

A digital communications standard agreed upon by
participating manufacturers of data communication equipment
for the transfer of serial digital data between data
communication equipment (DCE) and data terminal eguipment
(DTE) . The 228C is & DIE device. The standard is published
and maintained by the Electronic Industries Association,
2001 Eye Street, N.w., Washington, D.C. 20006. See also
IXCE, DTE, serial data.

RTD

Resistance Temperature Detector; a device with a resistance
that varies predictably with changes in temperature. Made
of variocus materials, with platinum the most popular and
accurate.

RIS

Request To Send; RS-232-C line 4. The signal from DTE to
DCE when it has data to transmit. See also DTE, DCE.
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scanney

An opticon in the 2280 system that selects a desired analog
input channel for measurement.

SDC

Selective Device Clear; IEEE~488 Addressed Command, ASCII
code 4. From the controller, this command causes the
addressed Talker or Listener to reset to some defined
state. The action taken by the device is unigue to that
instrument.

serial data

Information transmitted one bit &t a time over a single
line at a predefined bit rate (baud). See also baud.

serial link address

Badress for a serial link device. The address range is
manually set on the A/D Converter, Analog Output, and
Digital 1/0 Assemblies.

serial link device

A 2280 assembly performing an output or measurement input
function. There are positicns (horizontal slots) for six
such devices in each 2280.

serial port
A connection point on a computer that is used to transfer
information in a serial manner. Data transmission through a

serial port in the 2280 is in the fom ©f asynchronous
ASCII codes.
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shield input

The input lead on various 2280 options that can be grounded
or connected to the low lead at a measurement point to
reduce interference. The shield input is attached to the
braided shield wire surrounding the conductor in the cable.

signal ground

A conductor establishing electrical ground reference
potential for all transmitting circuits in a communications
network.

SRO

Service Request; IEEE-488 bus line 10. This line allows a
Talker or Listener (such as the 2280) to interrupt the host
computer wnen ever necessary.

strain gauge

A resistive transducer the electrical output of which is
proporticnal to the amount it is deformed under stress or
strain. Strain gauge circuits use fixed precisicn resistors
and resistors bonded to a surface to be mechanically
loaded, in guarter-, haif-, or full-bridge configuration.
See also bridge, gauge factor, microstrain.

Taiker

An IBEE-488 connected instrument that has been designated
by the Controller on the bus to send data to Listeners.

themmocouple
A pair of dissimilar conductors joined together, forming
form a junction that generates a voltage when the opposite

conductors are at different temperatures. The 2280 has
provisions for 12 different types of thermocouples.
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6a/Glossary

transducer

A device that converts energy from one form to another. An
example of & transducer is a strain gauge.

XMT

Transmitted Data, R5-232-C line 2. The line that carries
the stream of serial data from DIE to DCE. See also
R§~232~C, serial data, DCE, DTE.

X-OFF

CIRL/S or DC3 ASCII code {(decimal 19); sent by the
receiving station to halt transmission from the sending
station when information is coming too fast for the
receiver to process. When able to receive more information,
the receiving station sends X-ON to restart the
transmitting station. See also X-ON.

X-ON

CIRL/Q or DCl ASCII code (cecimal 17); sent by the
receiving station to cause the transmitting station to
resume transmission of data after being halted by an X-OFF
command. See also X-CFF.
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U.S. SALES AREAS for all Fluke producis

AK. Anchorege
rarry Lang & Asaociated
1371 Fiitcraat Drive #4303
Anchorage. AKX $0502
{807y 2TH-5TN

AL, Hunavike
John Fiuke Mig. Ca., Inc.
3322 5. Memonsi Parkwey
Suita 96
Huritavitle, AL 35501
{205) 881.8220

AZ, Tompe
dohn Fiuke Mig, T, inc.
2125 §. 48th Sireat
Saita 104
Temps, AL 85282
{802} S87-4T24
Tucaen
{802} THO-p8E1

CA, Los Angeies
Jenh Fiuke Mig. Co., inc.
20902 South Bonita St
Lamon, CA 90746
{213} 535-3900
of (114) TA1-2449
Sont Diega
John Fluke Mig. Ca., ing,
9801 Awro Drive. Suile 200
San Dwgo, CA 92123
{714y 226-1284
Sonta Clacn
Joha Figxe M. Ga., Ing.
ZH00 wann Ave., Bidg. K
Santa Cleta, CA 35051
{408} TI7-0513

Tmtin
John Fiuke Mg, Co., tne.

15445 R Hill Ave., Suite F

Tusts, CA S288G
{714} 5328057

G0, Derver
Johr Fluke B, Co., ina.
18980 South Quabec §1 a4
Canver, GO 80231
(303} THO- 1222

TT, Harthovd
John Fluke Mig. Co., ne.
Glen Locken Eakt

A1 New London Tumgike

Gimstoatury, CT 08033
1203} 8582541

FL, Oriando
John Fluks Mig. Co.lnc
940 N. Farn Croad Ave.
Qriando, Fl. 32503
{308) 2964881

G, Atiariy
John Fiuke Mig. Co.. inc.
2700 Deik A, Suiie 250
Marwie, GA J0067
{404) 9534747

HE, Honaiay
EMC Corparation
278 Laiena St
Honolulu, M 968TH
18048} 8381138

LA, iowe City
{319) 354-2811

., Chicaga
dohn Fluke Mig. Co., ing.
3748 tnduatrial Ave.
Roiing Mesoows, I, 80004
312) 3980850

N, e apci
Jann Fluks Mig, $o., inc.
877 Purdus
Susite 101
incianapciis, IN 48288
{317F) 8757870

KK, Knnsen Ciy
Jatw Fiuke Mig. $6., Ine.
4550 W. t00tn S0, Suie 120
Shawnee Mispion, KA 86211
(13} 38 1-R800

LA, New Orieans
($04) 4550814

A, Biarbingion
Jatn Fluke Mig. Ca., Ing,
24 "B~ Sirest
Burlington MA 01803
(B17) FTI-4874

MO, Boitvrors
(301) 792-7080
Rocioviie:
John Fluke Mig. Co., inc.
5840 Fiahers Lane
Rechville, MO 20852
{301} FrO-1570

i, Owtroit
Jonn Fiuks Mtg. Co., inc.
13955 Farmungton fid.
Livowrm, Mi 48154
{313} 522-1140

M, Bioominglon
Jonn Fluke Mig. Co., ing.
1801 £. 79th St, Suite 3
Bloamglon, WM 55420
{813} 2545509

WO, B Louts
Jonn Fluke Mfg. Co., ine.
2028 Woodiand Parxway
Suite 105
Si. Louie, MO 53141
{314} 993-3805

NC, Gresnshors
Jonn Fiuke Mig, So., e,
1310 Seamnan Pisce
Greeaboro, NG 27408
1919) AT IHE

N, Purmrme
Jonn Fluke Mig. Ca., inc.
RO, Bon 830
West 75 Centiry Road
Putartrsg, NJ 07852
1201} 20259850

N, Aibuquergus

" Jona Fluke Mig. Go.. Inc.
$108 Alvaredo Onve N.E
Albuguergue, NM BT
{504} B81-3550

NY, Rocheslar
Joha Fluks Mig. Ca.. Ine.
45185 Culver Haag
Rochesies, NY 14822
{7185 307400

O, Clewaland
dohn Fluke Mig. Co.. inc.
7830 Freewsy Clrcie

Widdeburg Heighis, OH 44130

{Z168) 2344540

Cotumbusg
{814) Bag-5715

Dy
John Fluie Mig. Co., inc.
4758 Flsnburg Ad,
Cayton, Ob 45424
{553} 22228

OR, Portiang
John Fluke Mg, Co., inc.

18380 5.W. Springfieid Lane

Alobe, OR F100T
{500) B42-1342

P, Phiinguipbie
Jans Fluke Mig. Ca., Ine.

1010 Weat 5th A, Buite M

£ing of Prusssa, A 19408
(215 205-404G

Praburgh
(412) 28%-517%

bb-2

T, Aspmtics
Sotn Fluke 815, Do, ng.
Crwet. (3arabns, Suite 103
8705 Shosl Creex Bivd.
Austin, TX 78758
{S£2) 458-3244
Dallag:
John Fiuie Mig. Co.. inc.
14400 Mitwey Rosd
Oaitag. 1X 75234
(2%4) Z33-9960
Hoamton:
S Fiue Mig. G0, ing,
4240 Bive Bonawt Or,
Statipedt. TX TH4TY
{713} 4971-5008
B Arsiorie
Jdonr: Fluke Mig. Co., ina.
10417 Quiicale
San Antorse, TX 78218
{512) 30-2821

UT, Smit Luks CRy
Jonn Fluke Mg, Ca., e,
5226 S0, 300 West. Suwiie #2
Seit Lake City, UT 34107
{BC%) 268-3221

WA, Sasttlo
John Fiuke Mig. Co.. inc.
5020 14810 Ave. N.E.
Suite #1130
Redmaona, WA $8s2
{206) 681-6908

Service Canter Atess

CA, Burbenk (Z13) Bag-4641
Ca, Sanin Clan (438) 727-812%
CO, Banver (303} 7H0-122%

L. Qrimne (308) 8962294

k.. Chviage {312) 306-5800
M, Burtington {817) Z73-4878
MO, Rocivike (301} T70-1576
N, Parmmue {20%) 262-9650
TX, Dallea (214) 233345

Wk, Everet! (208) 156~ 5560
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Tl 552-5348 TLX 1284
Aapiy ®
Emessco Insrumaents Py Lid
£ Q. Box 30, Sovard, NGW
Mmwaia 1137
Te (2} T36-7ASA. TLX: {790V 25807
Eithawii Inmtrumants Pty Lid.
2123 Anthany Drive
WL Waverty, VIC 3148
Aapraia
Tl X044 TLI (190 46208
Eimessce inatrumants My Lid,
Protessgnal Suwites Skig.
QPO Box D80
Brupans. 4001, Austraig
Tel: {OT} Tx91708
Db Lot Py LG
G.RQ. Box T140. Adwisda
Soutn Austraiis 5001
T (O 2771608
Erveasco instruments Pry, LKL
#0Q Box WS, Gosowhy
Wemsl husiraua 110
Tat (08) 20821302
it &
Vemer Seirach
f£rxtronache Gerun GmpH & Co
Vg KG
Chacng s 28
Vaenne Austng
T {0322 238858, TiX: 134759
Barposed, &
Momensnd Corporabon
24 Masihois A, Tikatuli
Oaccp 3. Bangacmt
Ter ZATI40 or 288776

.
Fiuns (Beigumi SANY
5, Pus de Geneve
7140 Brussein Setgium
Tet (2} 2184000, TLX 28312
Dodvig &
Lommie Boires §RL
Cawith T285. L Pax. Bobwe
Te sousl TLX 320
o &
Flune Brasi-nammes I
Commmrtao (LTOA
A Amapones A2
Atpraviie, Baruen,
CEPF Gb400 Sa0 Pauld, Brage
Ta (O11] 421-547T. TLX: §7 120504

Commerog LTTA

A, Pt Vaaseres., 23401
Fsa o g, Brapt

Tk 252-106T

B ¢

Apnk O'Gonnors (PTE] Lurmitea
Mo 3. BB

Swrin Bhop roust oo
i 1 Jokong Totdng

Bandas Sen Begawar. Brusl
T 20080

Bastgaria &

Amiasl Arsocatma L5
Clorencs Houss, 11, Clirsecs 52
Staanea, Miidicesn TW1E 457
Unubed Kangden

Yo (TR4) 83488, TiX: G0A48

Cttrmir &
Adign Crawiord Assoc.. L.
734 103 20th Ave ME
Calpary. Mbwts T2 423
T (423} 2I0- 1341, TLX -A21186
Adan Crawiord Assoc.. L
2 0. Bag 247
Poows: Swausn "D
Edmonion, Alpens TH, &1
T (4053) 48148830
Aty Cranmiord Aapoc . Lid
3798 Wikuum Srest
Hurnatry, Botan Conrtue VEC 3H3
Tt {804) ek 110 TLX 0424247
At Crawioed Assoc.. Lid.
Mt Ly Elian Piacs
Oturws. Ompra KL 3.3
Tol (413) FI3-THA2, TLX. QSO0
Astan Cromtord Aseoc.. Lid
S50 Morthars Drres
Mg ST LAY U2
Twi {d18) §73-1500. TLX OBSETEN
Apn Crmwsord Assac,. Li2.
TR Cone o Losee
5L LBurs, Queoec Het 167
T (R14) 7370084, TLX OSEZ40M4
Chwal &
Flune (Foiart) B.Y
PO, Bax 2081 5004 EB Tibarg
Laveriauvestteg 53, 5048 AN Tilburg
The Nethananay
Tei (D) STINTL TiX: 32237
Chite &
Inzonics Chive Liga,
Maruai Mon G4 O 0
Camily 6228, Sarrtiagd B, Chuie
T 40, TLA: 24030%

A imromcs Chile
nirup. Poogin's Repubik of ¥
Fiuna Jsrnauons: Corponkon
PO, Boa CROND
Everert, WA 99208 U 5.4
Tt (208) 2085611
TLE: 152882 JOHM FLUKE £vT
Cadgoyinig ©
Saervnn £ INGHURAEAG0N. LGk
Carren 13, Mo, 3T, OF 401
Ap. Aareo ZUES
Bogown DE, Coomona B4
Tel: 232-48-32. TLX 45707
Crprws »
v Fladisvrmion LE0.
PO Sau 19840, Nioows. Cyprus
Tet StH, TLX K0TS
Camaheiavotte ¥
Artesl. Anacdr L4
Crarencs Pione, 33, Clarancs 3L
Stainee, Midokman TWIE 48Y
ki K Gom
Tk, (The} 83858, TLE: K245
Dnwearg &
Tege Oman A8
Badiovup Bywey ZX2
OK - FHS0 Haverugs, Devmarc
Yok (2) SOR1TY, TLA (5] 35283
Sssndor &
Protece Comn (., Lige.
Eno " e’
Ave. 12 o Octubew 62265 y

Ave. Oreslani (Prants Sad)
Qurz. Ecumdor
o 520044, TLX. {361 DhsS
Protece Coaten G, Liga
sttt 100 y Masaoon
Caite TR
Chatrpidus, Eoupacs
Tod 520085

Kgywt it Bosaliis &

Elctron Enginesrng Lisason Oft:ca
.0, Box 21 Morreys

Fopoi, Cair. Egqytt

Teu 801508 TLX, 1927} W50
Krvglaret 5

Flusg (Graat Srnan) (T,

Cormial Wey

Wiatord, rerts, W02 41T

Limted KmQoven

Tl (ORT} 40611, TLA: (B9} 4883
Rspitax: (OF21) 28087

Etviopie »

Fluke (Hoing) 8.Y.

PO, Box 5083, 5004 EB Tiiburg
Twwsnnsuvsenway 53, 5048 AN Tty
Tha MNetwenans

Tedi: 10100 BTTI. TLX: 2237

s

AWA Fiji

47 Foriee Aoad. Wiy Say

Sunva. Fii

Tet 312079, TLX: FlmT

Fivbant 2

Oy Fusp A8, Tectisuuste T

(RTO Katrvaanvae, Finband

Pub: {0 SOAXISS YLX: (AT tad19
Framea U

WA Eactromgus 34

Faot Fonrtry 808, 21 Cantre

THEN BRIC

B9, Ko, 3t

TR BLIC, France

Too (3) B5ARI3Y, TLX. (42} BRS414
Overwopen Doumacrsing Repblic. &
rtul Aasociases Lid,

Clarprca touss. 31, Clsrencs Si.
Scpnes, Mikaesex TW1E L8
Uied KnHo0m

Tot {784) 63545, TLX: R2883Y
v £-asiorsl Ropubiia 3

Fluas {Daeacriasndt Gmok

Sl Hiapner Sirude d

BO4A larmaning, Yiest Qarmhacy

Tad: {083) MOS0, TLX: 429472
Aagitax: [009) WoG4 184

Flune {Deutschiane) Gmpr
Mrackesir pane 43

000 Dusaeiccrt X, Wt Gt ey
Tt (021713 ASGETT, TLX: (841) BSRSNTY
Grewoe &

Heltpens Schenmific Reprmemanons Lid,
1, Yradaios Sirme

Atracss §1 3. Crescs

e (1] THII40. TLX: {043) 2109
Heitng Ko 4

Sorragt & O (M) LLAL

2n Fl, weng on Canmre

£11 Connamgnt Resd

Craniral Heag Kong

S, Middvenas TWES 45T
Lite] Ringoiom

Tei: (TH4} 63838, YLX: fan8sd
lnsbcrd ©

Krmtjive O, Shagffors L.
P.Q. Box 908

Royajann, Keiend

Yot 2412, TLU N3
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Service Centers

e ¥

Hingntron Seraces Pa. Ltd
HRA L sagmonEnda karg
Bampay 400 004, inara

Ter #1318, TLX: 112328
renditron Sernces Pl Ltg

&h Main Aoad

AWk b Ry MaAD vilp Eaienson
Bargaiors 30 080, indis

Tet 3338, TLX (BA3) OE48TEY
Hencutron Secvces Pyt 419
Shantnineoan, Gftics No.§

#1h Fioor, 3 Camac Strew!
Caucune 700 017, thdia

Tt 434032 447341

Hunditroa Sacwced Pri Ltq
204708 Henkunt Tomd

04 Nanr Flace

How Desni, 110010, tnack

Ter: 040380, TLX: (94) Jré800
o Senncem Pt id
Snnsth Comoiax, i Fiooe
141-5001 e -4 8411

Saropn: Cev P
Secunderebed 50¢ 041 e
Ta B2T117, TLX (9634 0135 373
Moty %

T Dwi Tunggal Jays Saklt

XN opayoran Bary

dokarts Seamn, IO

Tet THEIT4, TLX: 48335

rug &

Flunn {Hoimnc) B ¥

PO Box 3053, 3004 EB Trourg
e viieneeg 51 5048 AN
The etharinds

Tei {0131 ATINTI, TLX S2T37
Iratand

Eurey Ecaaromes

32 Brews ruil

HNaven Counly Meam. IImss
Tl (48) ZASTT, TLE (85T IV
e v

0.7 Ecoonice Engavesnng Lid.
£ 0. Box 7§

44, SoRoiow Streel

Amat Masnaron ATZIS. Isree
TFor {3 483218 TLX (W2} 32143
Rady ®

Satrel 5.0.A

Via Petzza oo Yoisedo 58
20082 Covubaile Baiamo

MHen. ilaky .
Yot () BTHNGN, TLX: (841}
Sorred 3.0.4

Win Qrumiaps Anmaird bo. 39
00143 Aome, Hay

Too {5 3015541, YLK (843} S8154
Sistra §. A

Ve Clrrter

Parce: 3. Padle

BO178 Maohea. Haly

Tl {81} 76TT00

dignn. &

Jonn Fuse Wig. Co., it
Soan Swanch

Busiiome Higashc

Sranoeani Bigg.

12111 Hamamatsucho
Mgk, Toxyo, Japen

Tek (3} £34-D187, TLX 2434331
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P . Box X010
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Mmyaie ¢
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Pataieng Ay s, W

Tt $TIAAE TLX MWAJ 7806
Hexian

Siectromes ¥ Taengogs
AvanTans SA oA CY
Painace Prauia 51
Tareutio Comercis Saumts
Nacuoann Eao. Do Mo
T X3 0

Vi {383} 0t} pea?

Magal v .
ASsOCIEUd Ensrormes
GPQ Box TRE. Pysohal Tole
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Tt 12004
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Gamthumnng 14

S0t DS Teltwry
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Tz 301-80% TLX: (TR NZ 114 TR
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PO Bor ENQ
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Pakintan &

Pak inTABONAl Oparatons
308 Muhammac House

11, Chunangar Rass
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Appendix 6c
ASCII/IEEE-L488 Character Set
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bc/Character Set

BINARY
ASCHH DEV. | MESSAGE
chap, | DECMAL ) OCTAL| HEX) o org | NO. | ATN=TRUE
NUL 0 00C | 00 | 0000 0000
SOH 1 001 | 01 | 0000 0001 GTL
STX 2 002 | 02 | 0000 0010
ETX 3 003 | 03 | 0000 0011 -
[
EOT 4 004 | 04 | 0000 0100 SOC | Z
ENQ 5 | 005 | 05 | 00000101 pPC | =
ACK 6 | 006 | 06 | 000D 0110 =
BELL 7 007 | 07 | 0000 0111 3
BS § | 010 | 08 | 0000 1000 GET | &
HT g | 011 | 09 | 0000 1001 T | @
LF 10 | 012 | 0A | 0000 1010 2
VT 11| 013 | 0B | 0000 1011 2
FF 12 014 | 0C | 0000 1100
CR 13 | o015 | 0D | 0000 1101
50 14 016 | OF | 0000 1110
S| 5 | 017 | OF | 0000 1111
DLE % | 020 | 10 | 0001 0000
DC1 17 1 021 1 11 | 0001 0001 LLO
G2 18 | 022 | 12 | 00010010
0C3 19 | 023 ] 13 | 0001 001 .
DC4 20 024 | 14 | 0001 0100 oL |
NAK 21 025 | 15 | 0001 0101 PPU | <
SYN 2 | 026 | 16 | 00010110 =
ETR 23 1 o027 | 17 | 0001 0111 3
CAN 24 030 | 18 | 0001 1000 SpE | F
EM 25 | 031 | 19 | 0001 1001 spp | £
SUB 26 | 032 | 1A | 0001 1010 o
ESC 27 | 033 | 18 | 0001 1011 =
FS 28 | 034 | 1C | 0001 1100
GS 29 | 5 | 10| 00011101
RS 30 | 036 | 1€ | 0001 1110
us a1 037 | 1F | 0001 1111

Ge-2




6e/Character Set

BINARY
ASCH DEV. | MESSAGE
CHAR, | DEGMALY OCTAL | HEKY o 1o | NO. | ATH=TRUE
SPACE| 32 | o040 | 20 | 00100000 | 0 |MLA
| B | o041 | 21 | 00100001 | 1 |[MLA
¥ | o2 | 22 | o0100010 ! 2 |MLA
p 35 | 043 | 23 | 00100011 | 3 |MLA
$ % | 044 | 24 | 00100100 | 4 |MLA
% 37 | o5 | 25 | 00100101 | 5 |MLA
& 3 | 046 | 26 | 00100110 | 6 |MLA
3 047 |27 | 00100111 7 IMLA
( 20 | 050 | 28 | 00101000 | 8 |MLA
) a1 | 051 | 29 | oot01001 | o |MLA
. 2 | 052 | 24| 00101010 | 10 |MLA
N & | o053 |28 | 00101011 | 11 [MLA
' 4 | 054 | 2C | 0010 1100 | 12 [MLA
] 45 | 055 | 20 | 00101101 | 13 [MLA| @
| % | 056 | 2£ | 00101110 | 14 (MLA| B
/ a | o7 | 2F | oot01111 | 15 [MLA| £
fame
0 48 060 | 30 | 00110000 | 16 |[MLA| =
" 49 | o081 | 31 | 00110001 | 17 (MLA| =
2 0 | 062 | 32 | 00110010 | 18 |MLA|
3 5| o063 | 33 | o0tioont | 19 |MLAl L
4 2 | 064 | 32 | 00110100 | 20 | MLA
5 53 | 065 | 35 | 00110101 | 21 |MLA
5 54 | o066 | 36 | 00110110 | 2 |MLA
7 55 | 067 | 37 | 00110111 | 23 |MLA
5 % 1 070 | 38 | 00111000 | 24 | MLA
9 57 | o7t | 38 | 00111001 | 25 |MLA
; 58| 072 | 3A ] 00111010 | 26 |MLA
; 59 | o073 | 38 | oo111011 | 27 |MLA
p 80| 074 | aC | 00111100 | 28 |MLA
= 61 g7s 30 1 0011 1101 2 MLA
N 62 | 076 | 3 | 00111110 | 30 |MLA
? 63 | o077 | 3F | 0011 1111 UNL
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bc/Character Set

BINARY
ASCI DEV.| MESSAGE
ChAR, [eomAL OCTAL | HEX) 1o | WO | ATN=TRUE
@ | 64 | 100 | 40| 01000000 | 0 | MTA
A | 85 | 101 | 41| 01000001 | 1 |MTA
B 86 | 102 | 42 | 01000010 | 2 | MTA
c 67 | 103 | 43| 01000011 | 3 | MTA
D | 68 | 104 | 44 | 01000100 | 4 | MTA
£ 69 | 105 | 45 | 01000101 | 5 | MTA
F 70 | 106 | 46 | 01000110 | & | MTA
G 71| 107 | 47 | 0t000111 | 7 | MTA
H | 72 | 110 | 48 | 01001000 | 8 | MTA
| 73 | 111 | 49 | 01001001 | 9 | MTA
J 74 | 112 | 4A | 01001010 | 10 | MTA
K | 75 | 113 | 48| 01001011 | 11 | MTA
L 76 | 114 | 4C | 0100 1100 | 12 | MTA | s
M oL 77 | 115 | 40| 01001101 | 13 {mTA | D
N | 78| 116 | 4E | 01001110 | 14 |MTA | O
0 | 79| 117 | 4F | 0001111 |15 |MTA| &
]
p 80 | 120 | 50 | 01010000 | 16 | MTA | =
Q | 81 | w21 |51 |0w0i0001 | 17 | MTA | =
R | 8 | 122 |52 | 01010010 |18 |MTA| =
s | 8 | 123 | 53| 01010011 | 19 | MTA
T | 84 | 124 | 54 | 01010100 | 20 | MTA
U | 8 | 125 | 55 | 01010101 | 21 | MTA
v | 8 | 126 | 56 | 01010110 | 22 | MTA
w | 8 | 127 |5 |ow0i0111 | 23 | MTA
X | 88 | 130 | 58 | 01011000 | 24 | MTA
Y | 89 | 131 | 50 | 01011001 | 25 | MTA
Z | 9% | 132 | 5A | 01011010 | 26 | MTA
[ 91 | 133 | 58| 01011011 | 27 | MTA
A % | 134 | 5C | 0101 1100 | 28 | MTA
] 93 | 135 | 50| 0101 1101 | 29 | MTA
AL s | 138 | 5E | 01011110 | 30 | MTA
— | 95 | 137 | 5F | o101 1111 UNT
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6c/Character Set

BINARY
ASCH DEV.| MESSAGE
CHAR, [PECMAL OCTAL | HEXY ooip | NO. | ATN=TRUE
9 | 140 | 80 | 01100000 | 0 |MSA
a g7 | 141 | 81 | 01100001 | 1 | MSA
B g8 | 142 |82 101100010 |2 |MSA
¢ 95 | 143 | 63 | 01100011 |3 | MSA
d 100 | 144 | 64 | 01100100 | 4 | MSA
e 100 | 145 | 65 | 01100101 | 5 | MSA
f 102 | 146 | 66 | 01100110 | 6 | MSA
g 1 147 1 67 | 01100111 17 I MSA
h 104 | 150 | 68 | 01101000 | 8 | MSA
; 105 | 151 | 69 | 01101001 | § | MSA
i 106 | 152 | BA | 01101010 | 10 | MSA
K 107 | 153 | 8B | 0110 1011 | 11 | MSA
i 108 | 154 | 6C | 01101100 |12 [MSA | @
m | 109 | 155 | 6D | 01101101 | 13 |MSA | &
n 110 | 156 | 6E | 01101110 | 14 |mSA | &
0 111 | 167 | BF [ 01301111 |15 |MSA| &
«T
D 112 | 160 | 70 | 01110000 | 16 |MSA | x
q 113 | 181 | 71 1 01110001 | 17 [MSA | X
; 114 | 162 {72 101110010 | 18 IMSA|
s 115 | 183 | 73 { 01110011 {19 [MSA| 8
id
t 116 | 164 | 74 | 01110100 | 20 |MSA| @
U 117 | 165 | 75 | 01110101 |21 |MSA
v 118 | 166 | 76 | 01110110 | 22 |MSA
W 19 | 167 | 77 | 01110111 |23 |MSA
X 120 1 170 | 78 | 01111000 | 24 | MSA
y 121 1177 | 79 | 01111001 | 25 |MSA
z 122 | 172 | 7A | 01111010 | 26 | MSA
{ 123 173 | 78 | 01111011 | 27 | MSA
! 124 | 174 | 7C | 01111100 | 28 |MSA
} 125 | 175 | 70 | 01111101 | 28 | MSA
- 126 | 176 | 78 | 01111110 | 30 | MSA
127 L 177 1 7E | o111 11
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Appendix 6d
Documentation for 2285B

INTRODUCTION

The 2280 Series manual set (User Guide, System Guide,
and Service Manual) documents the 2280B Data Logger.
These manuals, although compatible with the 2285B Data
Logger, do reguire some further explanation. Some
features can be used with the 2280B, but not with the
2285B. Alsc, some option assemblies cannot be used with
the 2285B. This Appendix describes these differences.

FEATURES

The 2285B is an economical solution to a data logging
system not requiring the expansion capabilities of the
2280B. The following configuration is possible:

G The channel total for the 22858 is limited to 100.
o The number of alarm lists is limited to 108.
0 The TAPE and DATA TRANSFER front panel keys are

not functional (the Cartridge Tape option is not
available).
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6d/2285B

OPTIONS

The fellowing option assemblies cannot be used with the
2285B:

¢ Advanced Math Processor (2280Ar211)
o  DC Cartridge Tape (2280A-214)
e} Counter/Totalizer (2280B-167)

o Analog Output (2280B-170)
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Appendix 6e
Documentation for 2280A

INTRODUCTION

The 2280 Series manual set (User Guide, System Guide,
and Service Manual) decuments the 2280B Data Logger.
These manuals, although compatible with the 2280A Data
Logger, do require some further explanation. Some
features can be used with the 2280RB, but not on the
2280A. Several cption assemblies can be used with the
22808, but not with the 2280A., This Appendix describes
these differences.
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6e/2280A

FEATURES

Features of the 2280A differ from those of the 2280B in
the following areas:

)

OPTICNS

Alarm Limits: alarm limits cannot be changed while
scanning.

Pseudo Channels: pseudo channels values cannot be
changed while scanning.

Scan Once Trigger Mode: not available on ZZ80A.

Remotely Terminated Thermocouples: not supported
by 2280A. (the 64.000 mV with open thermocouple
detect measurement range is not available.)

Time of Day: not shown during scanning.

AC voltage measurement require a programmed math
expression. This expression adds the dicde voltage
drop incurred in the ac-to-dc conversion.

The LINL, LINZ, and FID functions are not
available.

The following option assemblies cannot be used with the
2280A:

o}

RID/Resistance Scanner and Connector
{2280B~163/-177)

Counter/Totalizer (2280B-167)

Analog Qutput (2280B-170)
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Alarms Connector (J25) .....c.. wecevasrancacas 6f-2
Arnalog Output COMNECtOr ..vevviscacscase seess B3
Counter/Totalizer ConnectOr ...cesscececs cvoe Gf-4

Serial Liﬁk COI']I'I@CtOI {J23J “mr e A EEOE TR e 0 6f""'5




6f£/Pinouts

ALARM OOTPUT/TRIGGER INPUOT Connector
(J25, Rear Panel)

Pinouts for this rear panel connector are:
Pin: Function:

1,3,5,6,7 Return connection for trigger input
{(connected to logic common)

2 Hardware trigger input
(pulled up to +5V dc)
Low-to-high transition causes scan
trigger.

4,8 Master alarm output relay contacts
(2.8 VA maximum)

9 Earth ground {(shield)




6f/Pinouts

Analog Output (2280B-170)

Pinouts for the 22-pin screw terminal connector are:

Pin Signal Name

1 Channel 0, Voltage Source

2 Channel 0, ¢ to 10 Volt Return

3 Channel 0, -5 to 5 Volt Return

4 Channel 0, 4 to 2C Milliamp Source
5 Channel 0, 4 to 20 Milliamp Retumn
6 Channel 1, Voltage Source

7 Channel 1, 0 to 10 Volt Return

8 Channel 1, -5 to 5 Volt Retum

9 Channel 1, 4 to 20 Milliamp Scurce
10  Channel 1, 4 to 20 Milliamp Return
11 _ Channel 2, Voltage Source

12 Channel 2, 0 to 10 Volt Return

13 Channel 2, -5 to 5 Volt Retum

14 Channel 2 4 to 20 Milliamp Source
15 Channel 2, 4 to 20 Milliamp Retum
16 Channel 3, Voltage Source

17 Channel 3, 0 to 10 Volt Return

18 Channel 3, -5 to 5 Volt Retumn

15 Channel 3, 4 to 20 Milliamp Scurce
20 Chennel 3, 4 to 20 Miiliamp Retum
21 ~10 V Reference Voltage

22 14 v




&£/Pinouts

Counter/Totalizer {(2280B-167)

Pinouts for the 22-pin screw terminal connector are:

Pin Signal Name

1 Test Clock

2 Retum

3 Return

4 Channel 0, Input

5 Channel 0, Threshold Test Point
6 Retum

7 Channel 1, Input

8 Channel 1, Threshold Test Point
] Retumn

10 Channel 2, Input

11 Channel 2, Threshold Test Point
iz Return

13 Channel 3, Input

14 Channel 3, Threshold Test Point
15 Return

16 Channel 4, Input

17 Channel 4, Threshold Test Point
18 Retum

19 Channel 5, Input

20 Channel 5, Threshold Test Point
21 Retum

22 Variabie Reference Voltace Test Point




6f/Pinouts

Serial Link Comnector (J23, Rear Panel)

Pinouts for the 25-pin connector (J22) are:

Pin: Function:

4,5,6,12 . Ground 1

14 THA+

13 T~

8 RX+

7 R¥—

1:2,3 +24V

$,10,11 24V Return (Ground 3)

15 Farth Ground







Appendix 69
System Specifications

General Specifications .cvcevovesecssocsssnas 6g-3

Accuracy Specifications
Temperature Measurenent ,
Using Thermocouples ..coecervesecsss 6G=7
Using RIDs
With 163/177 Options cevvaces . 6g-7
With 164/174 Options ....vevs. 69-17
DC Voltage Measurement .csveessessccsese 6g-18
AC Voltage Measurement ...cieeesceacaces 64-19
DC Current Measurement .....seccccsaesecs 6G=20
Resistance Measurement
With 163/177 Options ceeeeeses sevee 6g=21
With 164/174 Options cevevevenssene 6G=25
Strain MeaSurement ..ceeecescocccascaces BG=26
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6g/General Specifications
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GENERAL SPECIFICATIONS

Channel Capacity
Mainframe sovevevevnnsnsescs
2280B System ..eevae..
22858 System ..uevevns

sesme e

Program MeMOLY .sevevovcssaecsens

Display L I Y 2 IR R IR KRR RN O B RE NN NN
Printer
Printing ee.ecesecceccecaacnss

Plotting cesevecscccancconas
RESOLULION veevnvvccvonasese

Pamr LS EAEEPEDOE AL AT TR

6g/General Specifications

100 Analog or 120 Digital
1500 maximum
100 maximun

Nonvolatiie, with 90 day
typical, 30 day minimum
battery backup

40 characters,
alphanumeric

40 characters/line, 5X7
dot matrix, 6.7 lines/inch
Up to 4 channels/line

276 discrete points, 11.2
lines/inch
Thermosensitive paper
roll, NCR T1302 or JUGJO
50CM~A, 4000 lines/roll
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69/General Specifications

Master Alarm Relay .s.vveecv-e... Normally open, 2.8 VA max

Hardware Trigger INPUt .ceacesece . Accepts an open-collector
NPN transistor or contact
, ¢closure input. Low to high
transition triggers any
scan group so programmed.

Scanning Speed
Dependent on system configuration and programming

Maximum System Scanning Speed in Chanrels per Second

A/D Converters LC Voltage Thermocouple and RTD

in System Readings Readings
1 16 15
2 30 2%
3 42 35
4 56 40
5 65 44

Power
Bl cevcancenonsnssnncescanes LD, 120, 220, Vac +£10%
240V ac +4%, -10%
50 or 60 Hz
DC cevevecessccccoenncnnanss 12V de (10.5 to 20V &c)
Min. Startup Voltage ... 11.2V dc

Less than 120 Watts

Temperature
OPeLating seeecvccnccccesse 0 to 509C
(without Cartridge Tape Option}
OPErating sveveceseveseecess 0 £O 409C
(with Cartridge Tape Opticn)
SEOLRGE cvuveeocarasavrrsess =25 o 60°C

Humidity (non-condensing)
0 t0 25%C tiiricinreenceces. <95%
25 £0 409C tivriiiennnoneees <T5%
40 £0 509C viviiiincnnncnees <45%
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6g9/General Specifications

Weight e s s easaan e v ssE T REEEE LSS 20 to 29 kg (45_66 lbs)
Depending on configuration

DIIENSIONS cevvevnsrsoscrancasss 22.23 x 43.94 x 66.17 (cm)
H W D

$.35 x 17.30 x 26.05 (in)
Altitude

Operating ..... teesesesesaeas 3050M (10,000 feet)
NON—Operating wevesveceseess 12,200M (40,000 feet)

Shock and Vibration ceseeeesoe.. Meets MIL-T-28800C Class 5
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ACCURACY SPECIFICATIONS

Temperature Measurement Using Themmocouples

Bardware Used ..... 2280A~161 High Performance A/D
22802-162 Thermocouple/DC Volts Scanner
2280A-175 Isothermal Input Connector

Accuracy In +°C

Thermocouple Type

{Sengor Temperature Time Since A/D Calibration

|
|

Range) I {Operating Temperature in %¢)

Sensor j

Temperature | %0 bays 1 Year 1 Year

) | (15 to 35) (15 to 35) (=20 to +70)
J (~200 to 760°C)

-100 to ~25 0.45 0.5 0.8

-25 £o 760 0.35 0.4 0.7
K (=275 to 1350°C

0 to 900 0.4 0.45 0.7

900 to 1350 0.52 0.65 1.3
T (=230 to 400°C)

-100 to 75 0.58 0.65 1.1

75 to 150 0.35 0.39 0.7

150 to 400 0.3 0.34 0.6
E (-250 to 900°C)

~100 TO =25 0.47 0.54 0.9

-25 TG 750 0.3 0.33 0.6

750 TO 900 0.33 0.4 0.8
R (0 to 1767°C)

250 to 450 6.9 1.0 1.3

450 to 1767 0.8 0.9 1.4
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6g/Thermocouple Accuracy

Accuracy In +°C

Thermocouple Type
{Sensor Temperature

Time Since A/D Calibration

|
|

Range) | (Operating Temperature in °C)

Sensor i

Temperature | 90 Days 1 Year 1 Year

°c) | (15 to 35) (15 to 35)  (-20 to +70)
S (0 to 1767°0)

200 to 1767 0.97 1.1 1.6
B (200 to 1820°C)

600 to 800 1.4 1.6 1.9

800 to 1820 0.96 1.1 1.3
N (~200 to 400°C) (For 28~gauge thermocouple wire)

~100 to 150 0.6 0.7 1.1

150 to 400 0.4 0.44 0.7
C (0 to 2315°C)

200 to 1000 0.57 0.66 0.94

1000 to 2000 0.90 1.2 2.1

2000 to 2315 1.3 1.7 2.9
JDIN (~200 to 900°C

”100 tO '“25 01;5 0&56 099

-25 to 900 0.4 0.45 0.7
TDIN (=200 to 600°C)

0 to 200 0.48 0.53 0.8

200 to 600 0.37 0.41 0.7
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Temperature Measurement Using RIDs

Hardware Used ..... 2280A-161 High Performance A/D
2280B-163 RID/Resistance Scanner
2280B-177 RID/Resistance Input Connector

Perf ormance

KD Type, Scanner |
Range, and Scanrer | 8C Days Since A/D Calibration
Measurement Mode i 18 to 28°C Operating 'I‘anperature
(sensor temperature | Temperature Shift dr/dt < 1°C / 10min
range) |

Sensor i

Tenperature I

°o |

Accuracy Resolution  Repeatability

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

Platinum 390 5 User-defined High Resolution, 4-Wire (4W)

(=200 to 425°C)
-200 to 150 0.09°%C*  0.006°C 0.03°C
150 to 425 0.13°C £.006°C 0.04°C

Platinum 3926 User-defined High Resolution, 4-Wire (4W)
{~200 to 425-C)
-200 to 150 0.08°C*  0.006°C

.03%%¢
150 to 425 0.12°% 0.006°C 0

0
0.04°C
Platinum 385 DIN, High Temperature, 4-Wire (4W), and
Platlnum 390, User~defined High Temperature, 4-Wire (4w}
(-200°C to probe limit)

~200 to 600 0.25°C 0.05°C 0.14°%
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69/RTD Accuracy

{ Accuracy | Resolution | Repeatability |: :

Platinum 392, User-defined High Temperature, 4-Wire (4wW)
(-200°C to probe limit)
~200 to 600 0.24°C 0.05°C 0.14°C

10 Olm Copper, 4-Wire (4W)
(full range) 0.28°C 0.06°C 0.16°¢

Platinum 385 DIN6 390, 392, 3-Wire Accurate (3WA)
Full range: add “C

per ohm lead

resistance to N

4W specs +0.007°C  +0.001%C

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

Full range: add °C

per oim lead

resistance to

4W specs +0.065°C  +0.008°C

Piatinum 385 DIN, 390, 392, 3-Wire Isolated (3WCM)
Full range: add S¢
to 3WA specs +1.97°¢C +1.97°C

10 Ohlm Copper, 3-Wire Isolated (3WCM)
Full range: add “C
to 3WA specs +18.2°C +18.29C

*NOTE: An ice-point initialization allows Platinum RIDs
with user—defiped linearization to have accuracies
of 0.05°C (392Pt) and 0.06°C (390Pt), and 385 DIN
RTDs to have an accuracy of 0.05°C + probe
conformity.
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6g/RID Accuracy

Perf ormance

RID Type, Scanner |
. Range, and Scanrer | 90 Days Since A/D Calibration
Measurement Mode i 15 to 35°% Operating Temperature
(sensor temperature | Temperature Shift dr/dt < 1°C / 10 min
range) |

Sensor i

Temperature f

(°0) |

Accuracy Resolution Repeatability

Platinum 385 DIN, High Resolution, 4-Wire (4W), and
Piatinum 390 & User-defined High Resclution, 4-Wire {(4W)
(=200 to 425°C)
~200 to 150 0.10°¢ 0.006°C 0.04°C
150 to 425 . 0.15°C 0.006°C 0.04°C

Platinum 392 8 User—defined High Resolution, 4-Wire (4W)
(-200 to 4257C)
-200 to 150 0
150 to 425 0

.09°C  0.006°C 0.04°C
.149¢ 0.006°C 0.04°C

Platinum 385 DIN, High Temperature, 4-Wire (4W), and
Platinum 390, User—defined High Temperature, 4-Wire (4W)
(~200°C to probe limit)

-200 to 600 0.27°C 0.05°% 0.16°C

Platinum 392, User-defined High Temperature, 4-Wire {4W)

(~200°C to probe limit)
-200 to 600 0.26°C 0.05°C 0.16°C
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6g9/RTD Accuracy

| Accuracy | Resolution | Repeatability |

10 Ohm Copper, 4-Wire (4W)
(full range) 0.3°C 0.06°C 0.16°C

Platinum 385 DIN<5 390, 392, 3-Wire Accurate (3WA
Full range: add ~C

per chm lead

resistance to

4W specs +0.007°C  +0.001°C

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

Full range: add °C

per am lead

resistance to

4W specs +0.065°C  +0.008°C

Platinum 385 DIN6 390, 392, 3-Wire Isolated (3WCM)
Full range: add ~C
to 3WA specs +1.97°C  +1.87°C

10 Ohm Copper, 3-Wire Isolated {(3WQM)

Full range: add °C
to 3WA specs +18.2°%  +18.2°%

6g~12




64/RID Accuracy

Pertf ormance

RID Type, Scanner
Range, and Scanrer
Measureament Mode
(sensor tenperature

|

| 1 Year Since A/D Calibration

]

!
range) |

i

!

{

15 to 35°C Operating Temperature
Temperature Shift dr/dt < 1°C / 10min

Sensor
Tanperature
(°C)

Accuracy Resolution

Platinum 385 DIN, High Resolution, 4~Wire (4W), and
Platinum 380 3 User—defined Hign Resclution, 4-Wire (4W)
(-200 to 425°C)

-200 to 150 0.11°% 0.006°C

150 to 425 0.16°C - . 0.006°C

Platinum 3926 User—defined High Resolution, 4-Wire (4W)
(=200 to 425%C)

-200 to 150 0.10% 0.006°C

150 to 425 0.15°%C 0.006°C

Platinum 385 DIN, High Temperature, 4-Wire (4W), and
Platinum 350, User—defined High Temperature, 4-Wire (4W)
(=200°C to probe limit)

-200 to 600 0.28°C 0.05°C

Platinum 362, User—defined High Temperature, 4-Wire {(4W)
(~200°C to probe limit)
~200 to 600 0.27°C 0.05°¢C

10 Obm Copper, 4-Wire (4W)
(full range) 0.3°%C 0.06°C
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6q/RID Accuracy

Accuracy
Platinum 385 DIN, 390, 392, 3-Wire Accurate (3Wa)
(full range) Add 0.008°C
per aom lead
resistance
to 4W specs
10 Ohm Copper, 3-Wire Accurate (3WA)
(full range) Add 0.073°C
per ohm lead
resistance
to 4W specs
Platinum 385 DIN, 390, 392, 3~Wire Isoclated (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
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69/RID Accuracy

Perf ormance

RI'D Type, Scanrer i
Range, and Scanner | 1 Year Since A/D Calibration
Measurement Mode | =20 to 70°C Operating Temperature
(sensor temperature | Temperature Shift dr/dt < 1VC / 10min
range) I
Sensor I
l
|

Temperature
@c

Accuracy Resolution

Platinum 385 DIN, High Resolution, 4-Wire (4W}, and
Platinum 3906 User—der ined High Resolution, 4-Wire (4W)
(=200 to 425°0)

-200 to 150 0.19% 0.006°C

150 to 425 0.29°C 0.006°C

Platinum 352 3 User—defined High Resolution, 4-Wire (4W)
(=200 to 4257C)
-200 to 150

0.18° 0.006°C
150 to 425 0.28

C
O¢ 0.006°C

Platinum 385 DIN, High Temperature, 4-Wire (4W), and
Platinmum 390, User-defined High Temperature, 4-Wire (4w)
(~-200°C to probe limit)

-200 to 600 0.44°C 0.05°C

Platinum 392, User—defined High Temperature, 4-Wire (4W)
(-200°C to probe limit)
-200 to 600 0.43°%C 0.05°C

10 Obm Copper, 4~Wire (4W)
(full range) 0.4°%C 0.06°C
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69/RTD Accuracy

Accuracy
Platinum 385 DIN, 390, 392, 3-Wire Accurate (3WA)
(full range) Add 0.010°C
per chm lead
resistance
to 4W specs
10 Ohm Copper, 3-Wire Accurate (3WA)
(full range) - add 0.096°C
per ohm lead
resistance
to 4W specs
Platinum 385 DIN, 390, 392, 3~Wire Isclated (3WCM)
(full range) Add 2.53°C
to 3WA specs
10 Otm Copper, 3-Wire Isplated (3WCM)
(full range) Add 23.4°C
to 3WA specs
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69/RID Accuracy

Temperature Measurement Using RIDs

Hardware Used .... 2280A-161 High Performance A/D .
2280A-164 Transducer Excitation Medule
22802-174 Transducer Excitation Conrector
{with current excitation selected)
2280A-162 Thermocouple/DC Volts Scanner
Choice of Connector:
22802175 Isothermal Input
2280A-176 Voltage Input
22802-160 AC Voltage Input

Perf ormance

RTD Type and

Scanner Range gs Since Calibration

l
!
(sensor temperature | 15 to 35¥C Operating Temperature
range) |
Sensor |
Tanperature !
“o | Accuracy Resolution  Repeatability

Platmum 390 and 382, User-defined

(~200°C to probe limit)
-200 to 200 0.1% 0. 02 0.08%
200 to 600 0.15°%C 0.062°C 0.1%

Platinum 385 DIN
(~200°C to probe limit)

-200 to 600 0.2°C 0.013°C 0.08°C
10 Ohm Copper
(full range) 1.0%¢ 0.1°C 0.2°¢C
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DC Voltage Feasurement Accuracy

Hardware Used ..... 2280A-161 High Performance A/D
2280A-162 Thermocouple/EC Volts Scanner
Choice of Connector:
2280A-175 Isothermal Input
2280A-176 Voltage Input
22808-160 AC Voltage Input

Accuracy

Time Since A/D Calibration
{Operating Temperature in ¢y
{+ % Input + microvolts)

Range (Internal
Resolution)

90 Days 1 Year 1 Year

l
!
!
!
!
I (15 to 3% (15 to 35) {~20 to +70}

64 AWV (0.6 uV) 0.005% + 7.0 0.01% + 8.0 0.03% + 9.0

+512 mv (5 uv) 0.005% + 30 0.01% + 40 0.03% + 50
+8V (73 uv} 0.005% + 700 0©.01% + 800 0.03% + 900
+64V (0.6 v} 0.009% + 3 v 0.02% + 4 mV 0.05% + 5 v
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AC Voltage Measurement Accuracy

Bardware Used ..... 2280A-161 High Performance A/D
22804-162 Thermocouple/DC Volts Scanner
2280A-160 AC Voltage Input Connector

Perf armance
Range and 90 Days Since A/D Calibration

!

Freguencies i 15 to 35°C Operating Temperature
f
I

Resolution " Accuracy

5V to 250V ac mms, 45 Hz to 450 Hz
0.1V +1% Input 4.1V
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DC Current Measurement ACCUracy

Hardware Used ..... 2280A-161 High Performance A/D
2280A-162 Thermocouple/DC Volts Scanner
2280A-171 Current Input Connector

Perf ormance

Range | % Days Since A/D Calibration
I 15 to 35°C Operating Temperature
xl Resolution Accuracy

64 WA | 0.6 ua £.25% 4 UA
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Resistance Measurement Accuracy

Hardware Used ..... 2280A-161 High Performance A/D
2280B-163 RTD/Resistance Scanner
22808~-177 RID/Resistance Input Connector

Performance

Scanrer Range and
Measurement Mode

90 Days Since A/D Calibration
18 to 28°C Operating Temperature
Temperature Shift ar/dt < 1°C / 10min

{mohm) ! (+% Input + moom
[
Resolution | Accuracy Repeatabil ity

j
!
I
I
|
!
l

256 ohm, 4-Wire (4W)

2.4 0.0142% 0.0037%,
+ 5.7 + 5.7
2048 ohm, 4-Wire (4W)
19 0.0137%. 0.0032%
+ 38 + 38
64 kilohm, 4-Wire (4W)
0.6 ohm 0.055% 0.0040%
+ 1.2 ohm + 1.2 chm**

All, 3-Wire Accurate (3WA)
same as 4W Add 2.4 mohm Add 0.2 mohm
per chm lead per chm lead
resistance resistance
£0 4W specs to 4W specs

All, 3-Wire Isolated (3WCM)
same as 4W Add 0.7 ohm Add 0.7 ohm
per ahm lead per chm lead
resistance resistance
to 3WA specs to 3WA specs
**Humidity 15%RH less than listed for the 2280B-163 Scanner
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6g/Resistance Accuracy

Perf ormance

Scanrer Range and
Measuremnent Mode

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

(mohm}

I (+#% Input + mohm)

:

!
%
|
I
!
|
i

Resolution | Accuracy Repeatability

256 ohm, 4-Wire (4W)

2.4
2048 ohm, 4-Wire (4W)
19
64 kilchm, 4-Wire (4W)
0.6 ohm

All, 3~Wire Accurate (3WA)
same as 4W

All, 3-Wire Isclated (3WCHM)
same as 4W

0.0170%
+ 5.7

0.0165%
+ 38

0.06%
+ 1.2 com

Add 2.5 mohm
per dm lead
resistance
to 4W specs

Add 0.7 ohm
per chm lead
resistance

to 3WA specs

0.0065%
+ 5.7

0.0060%
+ 38

0.0075%

+102 m**i'_ _'

Add 0.3 mohm
per ohm lead
resistance
to 4W specs

Add 0.7 ohm
per ohm lead
resistance

to 3WA specs

**Humidity 15%RH less than listed for the 2280B-163 Scanner
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6g/Resistance Accuracy

Perf ormance

Scanrer Range and
Measurement Mode

1 Year Since A/D Calibration
15 to 35°%C Operating Temperature

I
|
| Temperature Shift 4r/dt < 1°C / 10 min
|
!

Resoiution Accuracy
256 ohm, 4-Wire (4W)
2.4 mohm +.0175% Input +5.7 mohm
2048 onm, 4-Wire (4W)
1% mohm +.0170% Input +38 mohm

64 kilohm, 4-Wire (4W)
1.2 ohm

All, 3-Wire Accurate (3WA)
sanme as 4W

All, 3-Wire Isolated (3WCM)
same as 4W

+.06% Input +1.2 chm

Add 2.8 mohm per ohm lead
resistance to the 4W
specifications

Add 0.9 chm to the 3IWA
specifications
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6g/Resistance Accuracy

Perf ormance

Scanrer Range and
Measurement Mode

1 Year Since A/D Calibration
-20 to 70°C Operating Temperature

!
|
| Temperature Shift ar/dt < 1°C / 10 min
z
[

Resclution Accuracy
256 ohm, 4-Wire (4W)
2.4 mohm +.0365% Input +7 mohm
2048 ohm, 4-Wire (4W)
19 mobwn +.0360% Input +38 mohm
64 kilchm, 4-Wire {(4W)
0.6 ohm +.23% Input +1.2 amm

All, 3-Wire Accurate (3WA)
same as 4W

All, 3-Wire Isclated (3WQM}
same as 4w

' Add 3.7 motm per chm lead

resistance to the 4W
specifications

Add 0.9 ohm to the 3WA
specifications
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6g/Resistance Accuracy

Resistance Measurement Accuracy

Hardware Used .... 2280A-16) High Performance A/D
2280A~164 Transducer Excitation Module
22802174 Transducer Excitation Connector
{(with current excitation selected)
2280A~162 Thermocouple/DC Volts Scanrer
Choice of Connector:
2280A4~175 Iscthermal Input
2280A~176 Voltage Input
2280A-160 AC Voltage Input

Perf ormance
Range { 90 Days Since Calibration
| 15 to 35°C Operating Temperature
§ Resclution Accuracy
64 ohm 1 mohm +.02% Input +7 mohm
512 ohm 10 mohm +.02% Input +30 mohm
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Strain Measurement Accuracy

Hardware Used .... 2280A-161 High Perfarmance A/D
2280A-164 Transducer Excitation Module
2280A~174 Transducer Excitation Connector
{with voltage excitation selected)
2280A-162 Thermocouple/DC Velts Scanner
Choice of Connector:
2280A-175 Isothermal Input
2280A~176 Voltage Input
2280A-160 AC Voltage Input

Performance
Gage Type I 90 Dags Since Calibration
l 20 to 307C Operating Temperature
g Resolution Accuracy
Full Bridge 0.25 uE +.05% Input +2 uE
1/2 Bricge 0.5 uFk +.05% Input 13 uE
1/4 Bridge 0.5 ub +.05% Input 25 uFE
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Appendix 6h
Cartridge Tape Handling

The DC100 Cartridge Tape Drive (option 2280A-214) requires
some handiing and usage precautions. These are:

o)

Use the Correct Tape

Only Scotch brand DC100A certified tapes can be
used in the DCi00 Cartridge Tape Drive. DCI00A
certified tapes can be distinguished as having
position indication holes that are at least 1/32
of an inch in diameter (approximately 1/4 the
width of the tape). Some older tapes {(no longer
manufactured) have position indication holes that
are approximately 1/64 of an inch in diameter. Do
not use this older type of tape.

Aliow for Tape Acclimizaticn

Aliow the tape to acclimate to the operating
environment. Acclimization time can egual the
amount of time the tape has been exposed to
dissimilar conditions, or eight hours (whichever
is less).
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6h/Cartridge Tape Handling

The recommended operating environment for the
cartridge is:

Temperature 5 to 45 “C
Relative Humidity 20% to 80%

non-condensing
Wet Bulb Temperature (max) 26 °C

o Insert the Tape Correctly

Insert the tape by pushing fimmly on the center of
the cartridge. Verify that the tape seats fimmly
into place. The drive wheel of the cartridge tape
must be in firm contact with the motorized drive
wheel.

c Re-Tensicn the Tape

A conditioning pass (running the tape from end to
end} may be necessary to re-tension the tape. Use
_ this technique in any of the following situations:

1. The cartriage is loaded into a drive, or

2. The cartridge is exposed to terperature changes
of 16.7 °C or more, or

3. One section of tape has been used excessively
in a single operating pericd.

A cartridge tape can be re-tensioned using the
Data Transfer operation. Transferring a dumwy file
(named TENSICNi23) causes the tape to wind forward
(to the end of the tape) and then rewind. No data
is actually transferred.
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6h/Cartridge Tape Bandling

Bulk Erase an Unknown Tape Before Use

If the previous usage of a cartridge tape is not
known, do a bulk erase prior to further usage.

For best results, bulk erase the tape with a video
tape eraser.

If a New Tape Is Being Used

Execute cartridge tape system test number 5
{read/write test) before recording data.

When using a new tape, the tape and drive
compatibility should be verified by executing the
cartridge read/write system test.

Avoid Writing a Tape on Different 2280s

Writing over tapes that have been previously
recorded on a different 2280 may create a tape
that is difficult to read. For best results, bulk
erase the tape with a video tape eraser, then
write exclusively with one 2280. Such tapes can
the be read by any 2280 or by Qantex 1000 units.

Cleaning

Periodically clean the tape drive head and
capstan.

Contaminants build up on tape drive heads,
impairing the ability of the tape to properly
contact the heads. Loss of signal amplitude
results. The head and capstan should be cleaned
atter eight hours of tape motion. Use a cotton
swab moistened with isopropyl alcohol. Use extreme
care when cleaning the head to prevent scratching
or otherwise damaging the head surface. After
cleaning, wipe the head with a clean cotton swab
both to remove residue and to polish the head.
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6h/Cartridge Tape Handling

Periodically clean the Tape Mark Sensor assembly.

Visual inspection of the emitter and sensor of the
Tape Mark Sensor assembly should be performed
monthly. Use a cotton swab to clean off any
accumulated dust or dirt on the lenses of these
devices.

6h—4




Appendix 6i
Cartridge Tape Format

Introguction ..... Mttt ecanss ettt teinasarenn 6i-2
Track FOIMAL sesvesseusresissaacnsnsnsssnsnens 6i~4
Character Set tvveenesennsnsenenccsnscennnnas 6i-4
Directory BlOCKS cviiivsurevivncossaviovannss 6i-5
Locating Previously Written Information ..... 61-6
Data BIOCKS siieuinsvinraasacnsosassnnnsanses 61i-8
File TYPES cieenreernnrnncnsnnsanns veessenans 61-8
Recovering Blocks After a Power Failure ..... 6i-11
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6i/Cartridge Tape Format

INTRODUCTION

The DC100 Cartridge Tape Interface option (hereafter
callec the "Cartridge") is a two-track system,
employing Manchester phase encoding at a density of
1600 bits per inch. Data is written to or read from the
tape while it is traveling past the head at 30 inches
per second. The data format closely follows the
standard for DC300 tapes (ANSI X3.56-1977); however, at
the time of this writing there is no explicit standard
for DC1OC tapes. Data is stored as magnetic flux
transitions in block form {sections of data separated
by erased sections called gaps.) A gap is characterized
by the absence of flux transitions.

Manchester phase encoding is a "self-clocking” coding
scheme. This means that both the data and the data rate
information can be recovered from the read signal as it
comes off the tape. Ideally, bit-to-bit spacing is
constant with this method; however, in reality spacing
between adjacent bits varies slowly from bit to bit and
can vary widely (as motor speed changes) between
different bliocks or drive units. One bits are always
recorded as positive transitions, while zero bits are
always recorded as negative transitions. Since
bit~to~bit spacing is constant, extra transitions have
to be inserted between adjacent zero bits or adjacent
one bits. Figure 6i~1 illustrates the encoded bit
sequence 011001 using Manchester phase encoding.

Figure 6i~l. Manchester Phase Encoding
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6i/Cartridge Tape Format

The encoded format of a recorded block is illustrated
in Figure 6i-2. The preamble (which always contains
fifteen zero bits followed by a single one bit}
immediately follows the gap. The preample allows the
hardware to sort out significant transitions by
gynchronizing the decoder hardware with the negative
transitions: e.g., getting "on track" with the known
fifteen zerc bits.

GAP =3 ¢mmmmmem e PREAMBLE ~ o ccrmmom sttt e > ¢<-DATA

R T L T O T I T e

g ¢ o0 O o O ¢ O O ¢ o ¢ 0 0 0 i 0 H
CoCRC—3 | Cmmm e mm me e POSTAMBLE = mm e o s e +| ¢-CAP
B U e e T U O T O T T U R T A T A O

0 1 1 a 0 0o 0 ¢ 0 G G 0 o 0 0 0 g 0
(=GAP-> | ¢-PREAMBLE-=?|(cmummun DATAer e > emm=CRC-=~=2 | <~ POSTAMBLE-> | <-CAP~>
| I i ! |
2 bytes 1024 bpytes 2 bytes 2 bytes

Figure 6i-2. Recorded Block Format

The data field of the block consists of a fixed number
of bytes, followed by the two-byte crc (cyclic
redundancy check). This code is used to check data
integrity. The crc code is generated by the polynomial
716 + X715 + x72 + 1.
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6i/Cartridge Tape Format

TRACE FORMAT

The layout of blocks on the tape is the same for either
track. The first block on the track starts
approximately five inches after the Load Point hole.
All gaps between blocks are approximately one inch long
except for the gap between the second and third blocks
on either track, which is about three inches long.
Blocks are written only between the Load Point hole and
the Early Warning hole.

CHARACTER SET

Tok

Characters recorded on the tape are restricted to the
ASCII set; thus, the most significant bit of each byte
in the data field of a block is cleared. In addition,
characters from the range 60 to 7F (hexadecimal) are
reserved for use as tokens {(special symbols). The
tokens currently used have the special meanings as
describecd in Table 6i~-1. Usage of these tokens is
described later in the appropriate context.

Table 6i~1. Single Character Tokens

en Description

(= T BN o Ue I N1 R o gl

|
I
| Encoded begin scan date marker

I End-of-file marker

| Equivalent to two space characters

! Equivalent tc four space characters
| Equivalent to eight space characters
! Equivalent to 16 space characters

| Egquivalent to 32 space characters

I Begin forced line terminator

I End forced line terminator

I Data file type

| Program file type

i
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6i/Cartridge Tape Format

DIRECTORY BLXXS

Information

about all other blocks is contained in the

two (redundant) "directory blocks" (the first two
blocks on the first track.) Ail other valid blocks on
tape (if any) are termed "data blocks".

The format of the directory blocks 1s given in Tables

6i-2 and 6i~

3. All number fields are ASCII-encoded,

right-justified decimal numbers. If the number is less
than three digits long, it is padded with space
characters on the left.

Table 61~2. Directory Block Format
Byte Range | Description
fom e -
0 - 2 | Block number on this track (either ¢ or 1)
3 - 5 | DNumber of valid entries in the entry array
6 - 8 | Next free block number
9 - 11 | Number of blocks on track 1
12 - 14 | Anti-agliasing number
15 - 29 | BSpace padding
30 -~ 33 { Programmed line terminator
34 - 1023 | Entry array (55 entries using the format
! described in Table 6i-3. One entry 1s used
| for each file on the tape.
!
Table 6i~3. Directory Entry Format
Number of Bytes | Description
-
10 |  File name
1 | File type token
3 | File length, in blocks
4 [ Programmed line terminator
I
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6i/Cartridge Tape Format

The information in the directory is used te locate any
valid data block without ambiguity. But the recovery of
data blocks after a power failure is an exception
(coverea later in this section).

Each track contains a variable number of data blocks,
whose maximum is primarily related to tape speed. To
accommodate this variation, the fourth field in the
directory block contains the number of blocks on the
first track (including directory blocks}). If the first
track is not full yet, this number is zero.

The third field in the directory contains the number of
the next free biock on the tape. If the tape is full,
this number is set to zero. Data blocks are numbered
consecutively, starting with the first block {(block
number 2) after the two directory blocks and ending
with the last block on the second track.

LOCATING PREVIOUOSLY WRITTEN INFORMATION

A previously recorded block is located by comparing its
number to the directory field containing the number of
biocks on track one. If this field is zerc, ail blocks
are on track one and the block number is the distance
from the load point. Otherwise, the block is on either
track 1 (if its number is less than the number of
blocks on track 1) or track 2 (if its number is greater
than or egual to the number of blocks on track 1.)

If the block is on track 2, the location of the block
is detemmined by subtracting the number of blocks on
track 1 from the block's number, yielding the distance
of the block from the load point. Note that blocks are
numbered sequentially starting at zero (the two
directory blocks are blocks. 0 and 1), while block on
track position numbers start at zero for each track.

Consider the followiﬁg example., For a tape with three

files and room left on track 2, a typical directory
might look like Table 6i-4.
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Table 6i~4. Example Directory

¢ Block number on this track: 0
| Number of valid entries: 3
Directory | Next free block number: 352
Header | Number of blocks on track 1: 261
| Anti-aliasing number: 123
o Programmed line terminator: <SP><SP><CR><LEF>
0 File name: SCANI
l File type token: 1
| File length: 153
| Line terminator: <SP><{SP><CR><LF>
Entry [
Array f File name: SCANZ2
[ Flle type token: 1
f File length: 196
[ Line terminator: <SP><SP><CRO<LF>
v
File name: FROG1
File type token: : m
File length: 1
Line terminator: <SP SPr < CRO<IE>
File name: < 10 spaces >
Unused File type token: < 1 space >
Entries File length: < 3 spaces >
Line teminator: {SP><SPH><CR><LEF>

G o e e O
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To locate the first block of PROGL, the length of the
previous files is summed and added to the number of the
first block after the directory blocks:

2 + 153 + 196 = 351

Next, block number 351 is compared to the number of
blocks on track one:

351 >= 261

implies that the block is on track 2, and has the
block-on-track number 351 ~ 261 = 90.

Locating the first block of SCANI is much easier. Since
it is the first file on tape, it starts at block number
two. Comparing this to the number of blocks on track
one shows that its block-on~-track number is also two.

DATA BLOCKS

The format of a data block differs from that for
directory blocks. Table 6i-5 illustrates the format used
for data blocks in both file types {(data and program) .

Table 6i-5. Data Block Format

Byte Range ! Description
] ——
6~ 2 I Block number on this track
3 - 12 | File name
13 - 15 [ Anti-aliasing number
16 - 135 | Programmed line terminator
20 ~ 1019 | Data bytes
1020 - 1023 | Programmed line terminator
|
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When a data bleck is read, the block-on-track and file
name fields are checked to verify that this is the
desired block. When recovering blocks after a power
failure, the anti-aliasing number is checked as well
(see the section on recovering blocks). The
block-on~-track and anti-aliasing fields are decimal
numbers, space-padded at the left if they are less than
three digits long.

The data bytes field is surrounded by two four-
character fields containing the programmed line
termination sequence. If the sequence is less than four
characters long, it is right-justified and padded with
spaces at the left. These two line terminator fields
guarantee that the data block header fields exist on a
line of their own, easing the task of separating header
information from data bytes.

FILE TYPES

Two file types are supported: data and program. The
directory entry for a file contains a file type field
which contains one of two tokens distinguishing the
file type. Both file types use the same data block
format {see Table £1i-5); the difference between them is
in the contents of the data bytes field. Data files
contain information logged from the 2280, while program
files contain configuration and programming
information.

In addition, if the data bytes field contains
information obtained during a scan, the Cartridge
prepends an enccded version of the date and time that
the scan began. This is used by the Cartridge during a
data transfer to filter out unwanted data. The encoeded
field contains 13 characters, the first of which is the
token that marks the field (see Tables 6i-1 and 6i-6).
The remaining twelve are digits representing the date
and time. The data logged to the tape can be reformed
by stripping every occurrence of the ‘'a’ token and the
twelve characters that follow.

6i-9




6i/Cartridge Tape Format

Table 6i-6. Encoded Begin Scan Pate Format

Byte |
Range | Description and Range of Values
P - —_—
0 [ 'a' - Encoded begin scan date token
1i-2 | Year (o0, 0L , ... ; 99 1]
3 -4 | Month (60,0 , ... , 111
5-6 | Bay of Month {01 , 02 , ... , 31 ]
7 -8 | Hour. too,01, ... ,231
9 - 10 | Minute oo, 01, ... ,59]1
11 - 12 | Second oo ,01, ... , 591
J

Most files end with a partially full block. An end-
of-file token is placed in the block inmediately
following the last valid character. The remainder of
the data bytes field is padded with emnpty lines, using
zero or more spaces per line combined with the
programmed line terminator.

Data file information consists of a series of lines
terminated with the programmed line terminator. The
maximum line length is about 40 characters. Progranm
file information (as received from the mainframe) has
a much more mysteriocus structure, with no expiicit line
boundaries. (No attempt to describe the meaning of
program file characters is made here.)

Consequently, a line terminator is forced onto the tape
at periodic intervals by the Cartridge tc¢ turn program
files into a series of lines. Each forced line
terminator is prepended with a "begin line terminator™
token and appended with an "end forced line terminator”
token (see Table 6i-5). These tokens allow the Cartridge
to strip these line termminators when loading programs
into the 2280.
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RECOVERING BLOCKS AFTER A POWER FAILURE

The 2280 possesses the ability to continue logging
data to the same file on the tape after power has
cycled. To do this, the Cartridge must be able to
determine the number of blocks written successfully
pefore power loss.

First, the directory is scanned to verify that the last
directery entry was never closed - this is true if the
entry’s file length field is zero. Next, the potential
blocks in the file are read until a read error occurs,
the end of tape 1s encountered, or a block is read that
does not belong to the file being recovered. To
determine the latter, the filename and anti-aliasing
fields of the block header are checked. The
anti~aliasing field must match the anti-aliasing field
in the directory header. When recovering blocks,
examining the filename in the recovered block's header
1s not sufficient to make a reliable determination,
since a file by the same name may have existed in the
same place con tape before, and may be 'aliased' into
reincarnation as blocks appended to the actual end of
the file being recovered. This is not an altogether
unlikely occurrence, since pecple tend to have pet
names for files.

Anti-aliasing numbers were created to reduce the
probability of aliasing to an acceptably low level.
Every time the directory is rclled back (by
initializing the tape or deleting files), & new random
number (the anti-aliasing number) is placed in the
directory header. A file being written also has the
same number in every block header. Thus, an unclosed
file has an anti-aliasing number in the header of every
valid block that matches the anti-aliasing number in
the directory. Aliasing candidates in the form of
long-dead files are unlikely to have both the same
filename and the same anti-aliasing number as the file
currently being recovered.
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Appendix 6]
Memory Usage

OVERVIEW

This appendix provides a step-by-step method for
determining total memory usage ror 2280 user programs,
This method can pe used if there is any doubt about
memory avaliability for a given progran. The resulting
byte total would then be useful in identifying areas in
which to simpiify the user progran.

Starting with a completed Programming Form, memory
usage ror eacn module can be determined. Channel values
and information storage and unacknowledged alarm message
storage reguirarents can then be added. Tne resulting
number of bytes is a reasorgaply accurate indication of
Iemory usage reguirements,

The following steps apply solely to ltems being
progranmed. For example, 1f the default channel units
are stisfactory and are not being programmed
Separately, no additiomal memory usage is reguired.
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A, CHANNEL. PROGRAMMING REQUIRFMENTS
Procedure
Calculate memory reguirements tor the channel

programing module. The following calculation must be
completed for each channel:

PROGRAMMING ITEM RIQUIRED BYTES
Standard 27
Cnannel Label (max length 15) 4 + length
CHANMNEL Units (max length &) 4 + length
Status Channel 33
User Derined RTD Channel 67

Channel expression, channel procedure rules:

Channel Expression {(max iength 75) 12 + length
Coanrel Procedure Line (max length 75 8 + length

Plus, for each:

Single channel iisted {C1234)

Channel block listed (C0..9)

Self channel reference listed (CX)
ALMn rfunction Listed

Constant listed (4, 5.5, 123.4E-9)
Operator or function listed
(b= %,/ =, () ,TIME, GAV, ALMn, TBLN, etc)

U e AN L)

Examples: Channel Expressions and Procedures
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- CHANNEL EXPRESSICN

The foliowing channel expression uses 8] bytes:
(1.2345E-12 * G + 12.3458-11) * CX + 123.45E-10

This caicuiation is made as foliows:

Standard expression 12
Expression length . 45
Seif channels referenced (CX) 2
Constants iisted 12
Operators listed 6

{do not count sign of exponent)
Totai Bytes 81
CHANNEL PROCEDURES

CX=1.2345E-12 * CX + 12.345E-11
(uses 56 bytes)

CX=(Cl00+C101+Cl02+CL03) /4
{uses 59 pytes)

C100=ALM2 (C100)
(uses 31 bytes)

C100=ALM] (C1O02+ALMZ (C100) +ALM3 (C100) +ALM4 (CL0Q)
(uses 79 pytes)

E. ALARM LIST PROGRAMMING REQUIREMENTS

Caiculate memory reguirements for the alamm list
moduie. This procedure must pe completed for each alarm
list. Then add the number of bytes for all alarm list
programming. Record this number in the Memory Usage
Summary Table,
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PROGRAMMING ITEM REQUIRED BYTES
Standard 26

Each iimit programmed (max 4) 24

Each alarm message (max length 40) 4 + length

SCAN GROUP PROGRAMMING REDUIREMENTS

Calcuiate memory reguired for scan group programming.
This procedure must be completed for each scan group
being programmed. Then add the number of bytes needed
for all scan group programuing. Record this number in
the Manory Usage Summary Table.

PROGRAMMING ITEM REDUIRED BYTES
Standard 24

Scan group label {max iength 40) 4 + length
For each scan group channel list line 8 + length

{max length 75)

For each scan group channe!l list iine:
Each single channel listed 3
Each channel block listed 5

PLOT PROGRAMMING REDUIREMENTS

Caiculate memory reguired for plot programming by
adding the number of bytes needed for a plot. Then add
the number of bytes needed for all plot programming.
Record this number in the Memory Usage Summary Table,

PROGRAMMING ITEM REQUIRED BYTES
Standard 129
For each plot number programmed 105
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OUTHIT DEVICE PROGRAMMING REDUIREMENTS

Calculate memory rajuired by aading the number of bytes
needed for a ocutput device programing. Then add the
number of bytes needed for all output device
programming. Record this total in the Memory Usage
Sumary Table,

NOTE

If this module is never programmed oOr
examined, no bytes are ailocated. But,
mereiy examining various ocutput device
programming areas does cause memory to be

allocated.

PROGRAMMING ITEM REQUIRED BYTES
Standard (includes normally

optiomal programming) 30
Port A Logging Format 78
Port B Logging Forméat 78
Cartridge Tape Logging Format 78
Data Transfer Filter 51

INTERPOLATION TABLE PROGRAMMING REQUIREMENTS

Caicuiate bytes regulred for each interpolation table.
Repeat tnis procedure ror each interpolation table
being programmed. Then add the number of bytes needed
for all interpolation takle programming. Record this
figure in the Memory Usage Summary Tablie.

PROGRAMMING ITEM REQUIRED BYTES
Standard , 6
For each line in the interpolation

tahle (max length 24) 16 + length
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G.

CHANNEL VALUES AND OTHER SCAN TIME INFORMATION

Caiculate the amount of memory neeced to store the
cnannel values and other scan time information. Such
storage is aliocated on a channel decades

basis, A channel decade 15 a block of 10 channels
beginning with a channel number that is evenly
divisible by 10 (C0..9, Cl0..19, C20..29). I

any channel in & decade 1s used during the scanning
process, an area is allocated for the storage of a
channel decade assoclated with that chanpel.

For example, irf Cl2 and Cl35 appear in a scan group
channei list, channel decades Cl10..1% and Cl130..139 are
allocated. Note that even though some channels in a
decade are never used during the scanning process,
storage is still allocated ror them., For this reason it
1s recommended that channels be grouped together in
blocks of channel decades and unused input/output
channels be used as pseudo channels.

Use the followilng procedure to determine memory usage
for this allccation.

1. Going tnrough the scan group channel lists of all
10 scan groups, check off the channel decades that
are associated with the channels in the scan group
chantel list, A cneck list of channel decades is
provided pelow. For exampie, for a scan group
cnannel 1ist of €9 Cl2 C30..45 the chanrel decades
C9..9, C10..12, C30..39, and C40..49 would be
checked.
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C00..09
Cl0..15
C26..29
C30..39 _
C40..49
C50..58 _
Ce0..69

C70..79 _
€80..89 __
C80..59 _

C400..409
C410..419
C420..429
C430..439
C440..449
C450..459
C460..469
C470..479
 C480..489
CA%..499

C800..809
C810..815
C820..829
C830..839
CB40 ..849
C850..859
C860..869
C870..87%
880 ..889
€890 ..899

LIST CF

Cl0¢..109
C110..1159
C126..129
Ci30..138
C140..149
C150..158
Ci60..169
C170..179
€180..18%
C190..19%

C500..509
C510..519
C520..529
C530..539
C540..549
C550..558
C560..569
C570..578
C580..58%
C5%G..599

C860..908
$910..81%5
C82¢..929
C830..939
G940 ..949
C950..959
C96G..969
C970..979
980 ..989
C990 ..993

CHANNEL DECADES

C200..209
C210..219
C220..229
C230..239
C240..249
C250..259
C260..269
CZ10..279
C280..289
C280..2599

C600..603
C610..619
C620..629
C630..639
C640..649
C650..659
C660..669
C670..679
C680..689
C650..699

C1000..1009
C1010..1019
C1020..1029
C1030..1039
C1040..1045
C1056..1058
C1060..1069
C1070..1079
C1l080..1089
€1090..1099

63-7
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C300..308
C316..319
C320,.328
C330..339
C340..349
C350..359
C360..369
C370..379
C380..389
C390..389

C700..708
C710..719
C720..729
C730..739
C740..749
C750..759
C760..769
C770..779
C780..789
C790..799

C1100..1108
C1110..1118
Cl120..1128
C1130..1339
C1140..1149
Cl1150..115%
C1160..1169
C1176..1179
C1180..1189
C11580..1199
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€1200..1209
C1210..1218
C1220..1229
C1230..1239
C1240..1249
C1250..1259
Ci260..1269
C127¢..1279
C1280..1289
C1290..1299

2. For each channel listed in the scan group chanrel
lists of all 10 scan groups, do the following, If
there is a channel procedure asscciated with that

C1300..1309
C1310..1319
C1320..1329
C1330..133%
C1346..1349
C1350..1358
C1360..13659
C1370..1379
C1380..1389
C13580..1398

C1400..1409
Ci4108..1419
C1420..1429
C1430..1438
Cl440..14459
C1450..1459
C1460..1469
C1470..14758
(1480..1489
C1490..1499

C1500..1509
C1510..1518
C1520..1529
C1530..1539
C1540..1549
C1550..1559
C1560..1569
C1570..1578
C1580..1589
C1590..1599

cnannel, then for each channel listed in the
channel procedure, check off the respective
channel decade,

3. Count up the rumber of checked off channel decades.

The amount of memory required for the storage

allocation of the channel decades is:

[Channel Decades X 101 bytes]

4. Record teotal number of bytes needed for channel
value storage in the Memory Usage Summary Table.

H. UNACENCWLEDGED ALARM MESSAGE REDUIREMENTS

Calculate memory required by adding the number of bytes

needed for unacknowledged alarm messages. Then record
the total number of bytes needed for unacknowledged
aiarm message in the Memory Usage Summary Table.

ITEM

REQUIRED BYTES

Each wnacknowledged alarm message

68

23




6/ Memory Usage

MEMORY USAGE SUMMARY TARLE
Add memory usage for categories A-H.

USAGE AREA REQUIRED BYTES

F. INTERPOLATION TABLE PROGRAMMING .....

G. CHANNEL VALUE AND INFORMATION STORAGE

H. UNACENOWLEDGED ALARM MESSAGE STORAGE
Total User Memcry

COMPARE MEMDRY REQUIRED TO MEMDRY AVAILABLE
Verify that the user program will f£it within the
2280B or 22B5B user program memory area. This is done
by looking the the following table. Ir your total
EnOUnt O User memory usage 1s over the maximum amount

Oof user memory usage shown in the tahle, then you need
te reduce your systemn needs.
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MAXIMOM AMOUNI OF USER MEMORY USAGE

2280 Series Maximum Amount of
Data Logger User Manory Usage
2280B 25,890
2285B _ 14,025

REDUCING MEMORY USAGE

If the total amount of user memory usage exceeds the maximum

allowed, rerer to the steps listed below:

1.

Remove any unused channel prograns, scan groups,
alarm lists, plot programming, or interpolation
tables

Shorten or eiiminate channel labels, scan group
labels, or alarm messages

Don't progran channel mits; aliowing the default
units to be used '

Remove spaced out of scan group channel lists,
Channel expressions, and chanrel procedures
{spaces are not reguired)

Combine individually programmed channels into
channel groups (this step can be your biggest
saver of user program sgace)

Use an alarm list number for as many chanmels as

possible instead of one alarm list number per
channe .

63-10




2280 Series Data Loggers 1-6

2280 Series Data Logging System  2-6

2280A Documentation  Ge-l1

2281A-402 Extender Chassis Cable  402-1
2281A-403 Connector Pair for ~402 Cable  403-1
2281A-431 Extender Chassis Power Supply — 431-1
2285E Documentation  6d-1

AL Voltage  S5b-l

AC Voltage Input Connector (2280A~160)  160-1
AC Voltage Measurement — 2-20

Accessories  2-17

A/D Converter  3~15

Addressing  3-15

Advanced Math Processor (2280A~-211)  211-1
Aralog Output  3-18, 53-1, 170-1, 2-23
Applications  2-18

ASCII/IEEE-488  6c-1

Battery Operation  3-13

Index-1




Cartridge Tape Format  6i-1

Cartridge Tape Handling 6h-1

Lonnector Assemblies  2-12

Connector Pinouts  68-1

Control Algorithms  53-7

Counter/Totalizer 3~18, 167-1

Current Input Connector (2280A-171)  171-1
Current Measurement 2-20, bc-1 '

Data Logging Applications 2

Data Logging Systems  2-3 )

DC Cartridge Tape (2280A~214) 214-1

DC Voltage  5b~7, 2-20

Digital and Status Inputs  2-22

Digital Input  Sh~l ‘

Digital 1I/0 Assembly  3-16, 168-1

Digital/Status Input Connector (2280A-179) 1791
Distributed System Design  2-6

Extender Chassis 2-15, 3-~14
External Conrections  3-20

Features  2-29

Frequency Measurement  2-22, Se-l
Front Panel Doors  3-11

Fuse Replacement 3-22

General Cleaning 3-23 -
General Information . 3~3
Glossary 6a-l1 Lo

Hardware Configuration  3-13

High Performance A/D Converter (2280A4-161)  161-1
How the 2280 Series Data Loggers Differ 2-29
How te¢ Use the Manual Set 1-6

IEEE—-488 Interface  3-19, 342-1
Installation ~ Options and Accessories
Interface Option Assemblies  2-14
Isothermal Input (2280A-175)  175-1

Index—2




Jumpers  3-19
Line Voltage 3-11

Mainframe  2-8 :
Master Alarm Qutput/Trigger Input
Memory Usage 63-1
Menu System  2-24

Menus @ 2-27

New Instailation  3-15
Notation Conventions  1~7::

Operator Maintenance — 3-22 ~ ..
Opcion Assemblies  2-8, 3~15 R A I VL Py
Organization 1-4 CEIER it e O e

FE ST Do R

Paper Replacement  3-25 L
Permissible Option Configurations  2-30
Physical Installation  3-7 e R A
Phys.lcal Laywt 3-4 Hrg e v
Power Comnections  3~11

Programming  3-21

Programming Form  2-24

Rack Mounting 3-8

‘Resistance Measurement — 2-21; 5d-1
R5~-232-C Interface (2280A-341) 341-17- IR T RCE
RID/Resistance Input Connector (2280B-177) . -177=1+"
RTD/Resistance Scanner (2280B-163) 163-1
RIDs 5a-13

Index~3




- Sales and Service Centers  6b-l
Selecting a Location  3-7

Serial Link Option Assemblies — 29
Service Information — 3-27

Service Manual 1-7

Shipping 3-3

Status Input  S5h-9

Status Output  51i~1, 2-23

Status Output Conrector {2280A-169) 1691
Strain Measurement  2-22, 5g-1
Sumary  2-31

Switch Selections.  3-19

System Guide 1-6

System. Specifications  6g-1

Temperature Measurement B5a

Temperature Measurement Using RTDs  2-18
Temperature Measurement Using Thermistors  2-20
Temperature Measurement Using Thermocouples = 2-18
Thermistors '5a-39

Thermocouple/DC Volts Scanner (2280A-162) 162-1
Thermocouples  Sa~1

Totalizing Measurewent  2-22, 5£-1

Transducer Excitation (2280A~164) 164-1
Transducer Excitation Connector (2280A-174) 174-1

Unpacking 3=-4

User Guide 1-6

tUsing the 2280

Using the 2280 Series Data Logger  2-23

Voltage Input Commector (2280A~176) 176~1
Voltage Measurement 5Sb

Y2044 Rack Slide Kit  ¥2044~1

Y2045 Rack Mount Kit  Y2045-1
Y2047 Serial Link Multiconnect — Y2047-1

Index-4




