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Summary of Changes

Summary of Changes

The information below summarizes the changes to this manual since the last printing
as Publication 1761-6.3 — July 1998.

To help you find new information and updated information in this release of the
manual, we have included change bars as shown to the right of this paragraph.

New Information

The table below lists sections that document new features and additional information
about existing features, and shows where to find this new information.

For This New Information See
Updated explosion hazard information page 1-15
Added 1761-CBL-AH02 and 1761-CBL-PH02 | page 3-14
to cable selection
Removed catalog 1761-NET-DNI Chapter 3
Updated relay life specifications page A-6
Added relay life chart page A-6

Updated Information

Changes from the previous release of this manual that require you to reference
information differently are as follows:

The DeviceNet communications information has been updated; see chapter 3,

Connecting the System.

For updated information on automatic protocol switching, see chapter 3,

Connecting the System.

The MicroLogix™ 1000 programmable controllers’ VA ratings and power supply
inrush specifications have been updated; see appendix A, Hardware Reference.
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e The DF1 Full-Duplex and DH—485 configuration parameters have been updated;
see appendix D, Understanding Communication Protocols.
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Preface

Preface

Read this preface to familiarize yourself with the rest of the manual. It provides
information concerning:

e who should use this manual
» the purpose of this manual
e conventions used in this manual

e Allen—Bradley support

Who Should Use this Manual

Use this manual if you are responsible for designing, installing, programming, or
troubleshooting control systems that use MicroLogix™ 1000 controllers.

You should have a basic understanding of electrical circuitry and familiarity with
relay logic. If you do not, obtain the proper training before using this product.

Purpose of this Manual

This manual is a reference guide for MicroLogix™ 1000 controllers. It describes the
procedures you use to install, wire, program, and troubleshoot your controller. This
manual:

e explains how to install and wire your controllers
e gives you an overview of the MicroLogix™ 1000 controller system
e provides the MicroLogix™ 1000 controllers’ instruction set

e contains application examples to show the instruction set in use

See your programming software user manual for information on programming your
MicroLogix™ 1000 controller. For information on using the Hand-Held Programmer
with the MicroLogix™ 1000 controllers, see the MicroLogix™ 1000 with Hand-Held
Programmer (HHP) User Manual, Publication 1761-6.2.
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Contents of this Manual

Tab Chapter Title Contents
Describes the purpose, background, and scope of this
Preface manual. Also specifies the audience for whom this manual
is intended.
1 Installing Your Provides controller installation procedures and system
Controller safety considerations.
Hardware 2 Wiring Your Controller | Provides wiring guidelines and diagrams.
3 Connecting the Gives information on wiring your controller system for the
System DF1 protocol or DH-485 network.
. Provides an overview of principles of machine control, a
4 (F;r\%gr:/eit;nwmmg section on file organization and addressing, and a program
development model.
Provides information on I/O image file format, 1/0
5 Using Analog configuration, input filter and update times, and conversion
of analog data.
6 Using Basic Describes how to use ladder logic instructions for relay
Instructions replacement functions, counting, and timing.
7 Using Comparison Describes how to use the instructions to compare values of
Instructions data in your ladder logic program.
; Using Math Describes how to use the ladder logic instructions that
Programming 8 Instructions perform basic math functions.
; : Describes how to perform data handling instructions,
9 Eﬂ:g&g%Hand“ng including move and logical instructions and FIFO and LIFO
instructions.
10 Using Program Flow | Describes the ladder logic instructions that affect program
Control Instructions flow and execution.
11 Using Application Describes the bit shift, sequencer and STl related
Specific Instructions | instructions.
12 Using High-Speed Describes the four modes of the high-speed counter and its
Counter Instructions | related instructions.
- Provides a general overview of the types of communication,
13 lL:]ssk?ggtri]gnMessage and explains how to establish network communication using

the message instruction.
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Tab Chapter Title Contents
: Troubleshooting Your | Explains how to interpret and correct problems with your
Troubleshooting 14 System MicroLogix™ 1000 controller system.
Appendix A | Hardware Reference ;;g\éliﬁggtmyslcal, electrical, environmental, and functional
; Programming Explains the system status file and provides instruction
Appendix B Reference execution times.
Valid Addressing Provides a listing of the instructions along with their
Reference Appendix C ][\g??nesstrirgﬂof:nlle Types | parameters and valid file types.
Parameters
Understanding the Contains descriptions of the DF1 protocol and DH-485
Appendix D | Communication network.
Protocols
Appendix E Application Example | Provides advanced application examples for the high-speed
PP Programs counter, sequencer, bit shift, and message instructions.
Appbendix F Optional Analog Input | Explains how to calibrate your controller using software
Pp Software Calibration | offsets.
Contains definitions for terms and abbreviations that are
Glossary specific to this product.

Related Documentation

The following documents contain additional information concerning Allen—Bradley
products. To obtain a copy, contact your local Allen—Bradley office or distributor.

For Read this Document Document
Number
A procedural manual for technical personnel who use the . I . 5
Allen-Bradley Hand-Held Programmer (HHP) to monitor and MicroLogix™! 1000 with Hand
. . . Held Programmer (HHP) User 1761-6.2
develop control logic programs for the MicroLogix™ 1000 Manual
controller.
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For Read this Document Document
Number
Information on mounting and wiring the MicroLogix™ MicroLogix™ 1000 1761-5.1.2
1000 controllers, including a mounting template for easy Programmable Controllers
installation Installation Instructions
MicroLogix™ 1000 (Analog) 1761-5.1.3
Programmable Controllers
Installation Instructions
The procedures necessary to install and connect the AIC+ Advanced Interface Converter 1761-5.11
and DNI (AIC+) and DeviceNet Interface
(DNI) Installation Instructions
A description on how to install and connect an AIC+. This Advanced Interface Converter 1761-6.4
manual also contains information on network wiring. (AIC+) User Manual
::r;,f\ﬂrmanon on how to install, configure, and commission a DeviceNet™ Interface User Manual 1761-6.5
In—depth information on grounding and wiring Allen-Bradley | Allen—Bradley Programmable 1770-4.1
programmable controllers Controller Grounding and Wiring
Guidelines
A description of important differences betweeq solid—state Application Considerations for Solid— SGI-1.1
programmable controller products and hard-wired
. ) State Controls
electromechanical devices
An article on wire sizes and types for grounding electrical National Electrical Code Published by
equipment the National

Fire Protection
Association of

Boston, MA.
A complete listing of current documentation, including SD499
ordering instructions. Also indicates whether the documents | Allen—-Bradley Publication Index
are available on CD-ROM or in multi-languages.
A glossary of industrial automation terms and abbreviations | Allen-Bradley Industrial Automation | AG-7.1
Glossary

. . , . I N

Information on understanding and applying MicroLogix MicroMentor 1761-MMB

1000 controllers
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Common Techniques Used in this Manual

The following conventions are used throughout this manual:
e Bulleted lists such as this one provide information, not procedural steps.
* Numbered lists provide sequential steps or hierarchical information.

e [talic type is used for emphasis.

Allen—Bradley Support

Allen—Bradley offers support services worldwide, with over 75 Sales/Support Offices,
512 authorized Distributors and 260 authorized Systems Integrators located
throughout the United States alone, plus Allen—Bradley representatives in every major
country in the world.

Local Product Support

Contact your local Allen—Bradley representative for:
* sales and order support

e product technical training

e warranty support

e support service agreements
Technical Product Assistance
If you need to contact Allen—Bradley for technical assistance, please review the

information in the Troubleshooting chapter first. Then call your local Allen—Bradley
representative.
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Your Questions or Comments on this Manual

If you find a problem with this manual, or you have any suggestions for how this
manual could be made more useful to you, please contact us at the address below:

Allen—Bradley Company, Inc.

Control and Information Group

Technical Communication, Dept. 602V, T122
P.O. Box 2086

Milwaukee, WI 53201-2086

or visit our internet page at:

http://www.ab.com/micrologix

P-6
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Installing Your Controller

This chapter shows you how to install your controller system. The only tools you
require are a Flat head or Phillips head screwdriver and drill. Topics include:

o
S
©
=
S
S
[
L

* compliance to European Union Directives

* hardware overview

* master control relay

*  surge suppressors

» safety considerations

» power considerations

* preventing excessive heat
* controller spacing

* mounting the controller
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Compliance to European Union Directives

EMC Directive

If this product has the CE mark it is approved for installation within the European
Union and EEA regions. It has been designed and tested to meet the following
directives.

This product is tested to meet Council Directive 89/336/EEC Electromagnetic
Compatibility (EMC) and the following standards, in whole or in part, documented in
a technical construction file:

« EN50081-2
EMC - Generic Emission Standard, Part 2 — Industrial Environment
 EN 50082-2

EMC - Generic Immunity Standard, Part 2 — Industrial Environment

This product is intended for use in an industrial environment.

Hardware Overview

The MicroLogix 1000 programmable controller is a packaged controller containing a
power supply, input circuits, output circuits, and a processor. The controller is
available in 10 I/O, 16 I/O and 32 I/O configurations, as well as an analog version
with 20 discrete I/O and 5 analog I/O.
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The catalog number for the controller is composed of the following:

1761-L20AWA-5A Qo
L i Lﬁ (]
Bulletin Number —, Analog I/0 %
BaseUnit | Analog Circuits: E
Inputs = 4 T
Unitl/O Count: 20 @~——— Outputs = 1
Input Signal: Power Supply:
A=120Vac — — — A =120/240V ac
B =24V dc B =24V dc
Output Type:
W = Relay
B = MOSFET
A =Triac

The hardware features of the controller are:

®
|
@ 1 | ® Input terminals
@ 7@ @@@@@@@@@@@@@ @ dc output terminals (or not used)
o I ® Mounting hole

Q

©)

® g ©

0000000 7 @ Input LEDs

® Status LEDs
® RS-232 communication channel

0000 @ Output LEDs

{: dJW}

ig

® Ground screw
Output terminals

weseessannsn

Power supply line power
g
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Master Control Relay

A hard-wired master control relay (MCR) provides a reliable means for emergency
controller shutdown. Since the master control relay allows the placement of several
emergency-stop switches in different locations, its installation is important from a
safety standpoint. Overtravel limit switches or mushroom head push buttons are
wired in series so that when any of them opens, the master control relay is
de-energized. This removes power to input and output device circuits. Refer to the
figure on page 1-6.

ATTENTION: Never alter these circuits to defeat their function, since serious
injury and/or machine damage could result.

Note: If you are using an external dc output power supply, interrupt the dc
output side rather than the ac line side of the supply to avoid the
additional delay of power supply turn-off.

The external ac line of the dc output power supply should be fused.

Connect a set of master control relays in series with the dc power
supplying the input and output circuits.

Place the main power disconnect switch where operators and maintenance personnel
have quick and easy access to it. If you mount a disconnect switch inside the
controller enclosure, place the switch operating handle on the outside of the
enclosure, so that you can disconnect power without opening the enclosure.

Whenever any of the emergency-stop switches are opened, power to input and output
devices should be removed.

When you use the master control relay to remove power from the external I/O circuits,
power continues to be provided to the controller’s power supply so that diagnostic
indicators on the processor can still be observed.




Installing Your Controller

The master control relay is not a substitute for a disconnect to the controller. It is
intended for any situation where the operator must quickly de-energize I/O devices
only. When inspecting or installing terminal connections, replacing output fuses, or
working on equipment within the enclosure, use the disconnect to shut off power to
the rest of the system.

(]
b
()
S
Ee]
=
©
L

Note: Do not control the master control relay with the controller. Provide the
operator with the safety of a direct connection between an emergency-
stop switch and the master control relay.

Using Emergency-Stop Switches

When using emergency-stop switches, adhere to the following points:

* Do not program emergency-stop switches in the controller program. Any
emergency-stop switch should turn off all machine power by turning off the
master control relay.

* Observe all applicable local codes concerning the placement and labeling of
emergency-stop switches.

» Install emergency-stop switches and the master control relay in your system.
Make certain that relay contacts have a sufficient rating for your application.
emergency-stop switches must be easy to reach.

* In the following illustration, input and output circuits are shown with MCR
protection. However, in most applications, only output circuits require MCR
protection.

The following illustrations show the Master Control Relay wired in a grounded
system.

Note: The illustrations only show output circuits with MCR protection. In most
applications input circuits do not require MCR protection; however, if
you need to remove power from all field devices, you must include MCR
contacts in series with input power wiring.

1-5
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Schematic (Using IEC Symbols)

L1 L2
€230V ac —Pp]
Disconnect
Fuse MCR
—
I ¢ 230V ac
- 1/0 Circuits
Isolation :_OIJe:ati_on-of- ei;he-r ;ftaes_e ;:o;te;:t; vﬁll;er;w\-/e_ ) 1- o
Transformer ' power from the adapter external I/O circuits, stopping 1
: machine motion. : Master Control Relay (MCR)
X1 g-230vac | X2 . . Cat. No. 700-PK400A1
1
Emergency-Stop ' St Su
Fuse ! ! art ppressor
D — PUsShBUOY  ygriauel Stop m Cat. No. 700-N24
= . M Limit Switch | m :
1 1
o S @
L e e e e e e f e e e e e e e e e e e == a
L
TicR Suppr.
MCR
230V ac
¢ /0 Circuits
dc Power Supply.

Use IEC 950/EN 60950

(Lo) (Hi)
Line Terminals: Connect to 230V ac
terminals of Power Supply.

MCR

- +

24V ac
¢ /0 Circuits

Line Terminals: Connect to 24V dc
terminals of Power Supply.
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Schematic (Using ANSI/CSA Symbols)

L1 L2 E
©
l¢ 230V ac P ;
©
. S
Disconnect ©
MCR
Fuse =
T T || 230V ac
Il
™ Output
Circuits
Isolation :(_)p-er;tic:n of aither ofthese contacts wil remove ~ » o
Transformer ‘power from the adapter external I/O circuits, stopping
machine motion.

Master Control Relay (MCR)

X1 115V ac —p| X2 Cat. No. 700-PK400A1

1

Emergency-Stop ! Suppressor
1
1

)
1
Fuse ll—| : Push Button Overtravel Sto Start Cat. No. 700-N24
== Limit Switch P |
1
3 T — —e—i O— MCR
L e e e e e e e e e e e e e e e == - -

|
MCR

[ 115V ac
[ Output
Circuits

dc Power Supply.
Use NEC Class 2 forUL

Listing. MCR

_ +
|—| 24V d
(Lo) (Hi) ' Outputc

Line Terminals: Connect to 115V ac Cirouits

terminals of Power Supply. i.eu:ri lziﬁ?:)r;agzwi‘:r]snj;;&o 24V de
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Using Surge Suppressors

Inductive load devices such as motor starters and solenoids require the use of some
type of surge suppression to protect the controller output contacts. Switching
inductive loads without surge suppression can significantly reduce the lifetime of
relay contacts. By adding a suppression device directly across the coil of an inductive
device, you will prolong the life of the switch contacts. You will also reduce the
effects of voltage transients caused by interrupting the current to that inductive
device, and will prevent electrical noise from radiating into system wiring.

The following diagram shows an output with a suppression device. We recommend
that you locate the suppression device as close as possible to the load device.

+dcorL1

VAC/DC 4

Out1
1
Out2 p—= = v
acordc Out3
Outputs Outd
Out5
Out6
Out7
CoM dc COMor L2

If you connect a micro controller FET output to an inductive load, we recommend that
you use an IN4004 diode for surge suppression, as shown in the illustration that
follows.

+24V dc

/AC/DC 4

Out0
Out1

Out2
Relay or Solid State O]

dc Outputs
Out 4
T C) IN4004 Diode
Out6

Out7

24V dc common

CcoM
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Suitable surge suppression methods for inductive ac load devices include a varistor,
an RC network, or an Allen-Bradley surge suppressor, all shown below. These

components must be appropriately rated to suppress the switching transient Q
characteristic of the particular inductive device. See the table on page 1-10 for E
recommended suppressors. =S
©
=
Surge Suppression for Inductive ac Load Devices E
—
Output Device Output Device Output Device
Surge
| Suppressor
Varistor RC Network

If you connect a micro controller triac output to control an inductive load, we
recommend that you use varistors to suppress noise. Choose a varistor that is
appropriate for the application. The suppressors we recommend for triac outputs
when switching 120V ac inductive loads are a Harris MOV, part number V175
LA10A, or an Allen-Bradley MOV, catalog number 599-K04 or 599-KA04. Consult
the varistor manufacturer’s data sheet when selecting a varistor for your application.

For inductive dc load devices, a diode is suitable. An 1N4004 diode is acceptable for
most applications. A surge suppressor can also be used. See the table on page 1-10
for recommended suppressors.

As shown in the illustration below, these surge suppression circuits connect directly
across the load device. This reduces arcing of the output contacts. (High transient
can cause arcing that occurs when switching off an inductive device.)

Surge Suppression for Inductive dc Load Devices

- +
—

Output Device

Diode
(A surge suppressor can also be used.)
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Recommended Surge Suppressors

We recommend the Allen-Bradley surge suppressors shown in the following table for
use with Allen-Bradley relays, contactors, and starters.

Device

Coil Voltage

Suppressor Catalog

Number
Bulletin 509 Motor Starter 120V ac 599-K04
Bulletin 509 Motor Starter 240V ac 599-KA04
Bulletin 100 Contactor 120V ac 199-FSMA1
Bulletin 100 Contactor 240V ac 199-FSMA2
Bulletin 709 Motor Starter 120V ac 1401-N10
Bulletin 700 Type R, RM Relays ac coil None Required
Bulletin 700 Type R Relay 12V dc 700-N22
Bulletin 700 Type RM Relay 12V dc 700-N28
Bulletin 700 Type R Relay 24V dc 700-N10
Bulletin 700 Type RM Relay 24V dc 700-N13
Bulletin 700 Type R Relay 48V dc 700-N16
Bulletin 700 Type RM Relay 48V dc 700-N17
Bulletin 700 Type R Relay 115-125V dc 700-N11
Bulletin 700 Type RM Relay 115-125V dc 700-N14
Bulletin 700 Type R Relay 230-250V dc 700-N12
Bulletin 700 Type RM Relay 230-250V dc 700-N15
Bulletin 700 Type N, P, or PK Relay | 150V max, ac or DC | 700-N24
Miscellaneous electromagnetic 150V max, ac or DC | 700-N24

devices limited to 35 sealed VA

Safety Considerations

Safety considerations are an important element of proper system installation.
Actively thinking about the safety of yourself and others, as well as the condition of
your equipment, is of primary importance. We recommend reviewing the following

safety considerations.
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Disconnecting Main Power

ATTENTION: Explosion Hazard - Do not replace components or disconnect
equipment unless power has been switched off and the area is known to be
non-hazardous.

(]
b
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The main power disconnect switch should be located where operators and
maintenance personnel have quick and easy access to it. In addition to disconnecting
electrical power, all other sources of power (pneumatic and hydraulic) should be
de-energized before working on a machine or process controlled by a controller.

Safety Circuits

ATTENTION: Explosion Hazard - Do not connect or disconnect connectors while
circuit is live unless area is known to be non-hazardous.

Circuits installed on the machine for safety reasons, like overtravel limit switches,
stop push buttons, and interlocks, should always be hard-wired directly to the master
control relay. These devices must be wired in series so that when any one device
opens, the master control relay is de-energized thereby removing power to the
machine. Never alter these circuits to defeat their function. Serious injury or machine
damage could result.

Power Distribution

There are some points about power distribution that you should know:

* The master control relay must be able to inhibit all machine motion by removing
power to the machine I/O devices when the relay is de-energized.

* If you are using a dc power supply, interrupt the load side rather than the ac line
power. This avoids the additional delay of power supply turn-off. The dc power
supply should be powered directly from the fused secondary of the transformer.
Power to the dc input and output circuits is connected through a set of master
control relay contacts.
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Periodic Tests of Master Control Relay Circuit

Any part can fail, including the switches in a master control relay circuit. The failure
of one of these switches would most likely cause an open circuit, which would be a
safe power-off failure. However, if one of these switches shorts out, it no longer
provides any safety protection. These switches should be tested periodically to assure
they will stop machine motion when needed.

Power Considerations

The following explains power considerations for the micro controllers.

Isolation Transformers

You may want to use an isolation transformer in the ac line to the controller. This
type of transformer provides isolation from your power distribution system and is
often used as a step down transformer to reduce line voltage. Any transformer used
with the controller must have a sufficient power rating for its load. The power rating
is expressed in volt-amperes (VA).

Power Supply Inrush

The MicroLogix power supply does not require or need a high inrush current.
However, if the power source can supply a high inrush current, the MicroLogix power
supply will accept it. There is a high level of inrush current when a large capacitor on
the input of the MicroLogix is charged up quickly.

If the power source cannot supply high inrush current, the only effect is that the
MicroLogix input capacitor charges up more slowly. The following considerations
determine whether the power source needs to supply a high inrush current:

* power-up sequence of devices in system
* power source sag if it cannot source inrush current

» the effect of the voltage sag on other equipment
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If the power source cannot provide high inrush current when the entire system in an
application is powered, the MicroLogix powers-up more slowly. If part of an
application’s system is already powered and operating when the MicroLogix is
powered, the source voltage may sag while the MicroLogix input capacitor is
charging. A power source voltage sag can affect other equipment connected to the
same power source. For example, a voltage sag may reset a computer connected to
the same power source.
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Loss of Power Source

The power supply is designed to withstand brief power losses without affecting the
operation of the system. The time the system is operational during power loss is
called “program scan hold-up time after loss of power.” The duration of the power
supply hold-up time depends on the type and state of the I/O, but is typically between
20 milliseconds and 3 seconds. When the duration of power loss reaches this limit,
the power supply signals the processor that it can no longer provide adequate dc
power to the system. This is referred to as a power supply shutdown.

Input States on Power Down

The power supply hold-up time as described above is generally longer than the
turn-on and turn-off times of the inputs. Because of this, the input state change from
“On” to “Off” that occurs when power is removed may be recorded by the processor
before the power supply shuts down the system. Understanding this concept is
important. The user program should be written to take this effect into account.

Other Types of Line Conditions

Occasionally the power source to the system can be temporarily interrupted. It is also
possible that the voltage level may drop substantially below the normal line voltage
range for a period of time. Both of these conditions are considered to be a loss of
power for the system.

Preventing Excessive Heat

For most applications, normal convective cooling keeps the controller within the
specified operating range. Ensure that the specified operating range is maintained.
Proper spacing of components within an enclosure is usually sufficient for heat
dissipation.
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In some applications, a substantial amount of heat is produced by other equipment
inside or outside the enclosure. In this case, place blower fans inside the enclosure to
assist in air circulation and to reduce “hot spots” near the controller.

Additional cooling provisions might be necessary when high ambient temperatures
are encountered.

Note: Do not bring in unfiltered outside air. Place the controller in an
enclosure to protect it from a corrosive atmosphere. Harmful
contaminants or dirt could cause improper operation or damage to
components. In extreme cases, you may need to use air conditioning to
protect against heat build-up within the enclosure.

Controller Spacing

The following figure shows the recommended minimum spacing for the controller.
(Refer to appendix A for controller dimensions.)

ATTENTION: Explosion Hazard - For Class I, Division 2 applications, this
product must be installed in an enclosure. All cables connected to the product must
remain in the enclosure or be protected by conduit or other means.

A
Top B
Y
Side Side A. Greater than or equal to 50.8 mm (2 in.).
A P B. Greater than or equal to 50.8 mm (2 in.).
- |8 B
A L oo A
Bottom | B

Y
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Mounting the Controller

This equipment is suitable for Class I, Division 2, Groups A, B, C, D or
non-hazardous locations only, when product or packaging is marked.

ATTENTION: Explosion Hazard:

*  Substitution of components may impair suitability for Class I, Division 2.
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* Be careful of metal chips when drilling mounting holes for your controller.
Drilled fragments that fall into the controller could cause damage. Do not drill
holes above a mounted controller if the protective wrap is removed.

* Do not replace components or disconnect equipment unless power has been
switched off and the area is known to be non-hazardous.

¢ Do not connect or disconnect connectors while circuit is live unless area is
known to be non-hazardous.

e This product must be installed in an enclosure. All cables connected to the
product must remain in the enclosure or be protected by conduit or other
means.

* The interior of the enclosure must be accessible only by the use of a tool.

* For applicable equipment (for example, relay modules), exposure to some
chemicals may degrade the sealing properties of the materials used in these
devices:

— Relays, epoxy

It is recommended that you periodically inspect these devices for any
degradation of properties and replace the module if degradation is found.

The controller should be mounted horizontally within an enclosure, using a DIN rail
Or mounting screws.
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Using a DIN Rail

Use 35 mm (1.38 in.) DIN rails, such as item number 199-DR1 or 1492-DRS5 from
Bulletin 1492.

To install your controller on the DIN rail:

1. Mount your DIN rail. (Make sure that Side View
the placement of the controller on the
DIN rail meets the recommended
spacing requirements. Refer to
controller dimensions in appendix A). Mounting

2. Hook the top slot over the DIN rail. DIN ¥ Template

3. While pressing the controller against (&~ /| Z- -~
the rail, snap the controller into
position.
4. Leave the protective wrap attached L / 20146
until you are finished wiring the
controller.

o Protective Wrap

Call-out Dimension
A 84 mm (3.3in.)
B 33 mm (1.3in.)
C 16 mm (.63 in.)

To remove your controller from the DIN rail:

1. Place a screwdriver in the DIN rail
latch at the bottom of the controller.

2. Holding the controller, pry downward
on the latch until the controller is
released from the DIN rail.

20147
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Using Mounting Screws

To install your controller using mounting screws:

Note: Leave the protective wrap attached until you are finished wiring the
controller.
. Mountin:
1. Use the mounting template from ¥ Templatg

=

the MicroLogix 1000 Programmable &
Controllers Installation Instructions,
publication 1761-5.1.2 or MicroLogix
1000 (Analog) Programmable
Controllers Installation Instructions,
publication 1761-5.1.3, that was
shipped with your controller.

T

. Remove the mounting template.
. Mount the controller.

. Secure the template to the ' A
mounting surface. (Make sure " Protective Wrap
your controller is spaced _-" (remove after wiring)
properly.) o

. Drill holes through the template

o
S
©
=
S
S
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Mounting Your Controller Vertically

Your controller can also be mounted vertically within an enclosure using mounting
screws or a DIN rail. To insure the stability of your controller, we recommend using

mounting screws.

To insure the controller’s reliability, the following environmental specifications must

not be exceeded.

A
Top Y A Description: Specification:
Operating Discrete: 0°C to +45°C (+32°F to +113°F)®
Temperature Analog: 0°C to +45°C (+32°F to +113%F)®
§|de I, Slde‘ Operating Shock 9.0g peak acceleration (11+-1 ms duration)
A A (Panel mounted) 3 times each direction, each axis
ﬁ : Operating Shock 7.0g peak acceleration (11£-1 ms duration)
(DIN rail mounted) 3 times each direction, each axis
Bottom | A
@ DC input voltage derated linearly from +30°C (30V to 26.4V).
Note: When mounting your controller vertically, the nameplate should be

facing downward.
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2 Wiring Your Controller

This chapter describes how to wire your controller. Topics include:

o
S
©
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L

» grounding guidelines

* sinking and sourcing circuits

* wiring recommendations

» wiring diagrams, input voltage ranges, and output voltage ranges
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Grounding Guidelines

In solid-state control systems, grounding helps limit the effects of noise due to
electromagnetic interference (EMI). Use the heaviest wire gauge listed for wiring
your controller with a maximum length of 152.4 mm (6 in.). Run the ground
connection from the ground screw of the controller (third screw from left on output
terminal rung) to the ground bus.

Note: This symbol denotes a functional earth ground terminal which

=

=" provides a low impedance path between electrical circuits and earth
for non-safety purposes, such as noise immunity improvement.

Protective Wrap (remove after
wiring)

ATTENTION: All devices that connect to the user 24V power supply or the RS-
232 channel must be referenced to chassis ground or floating. Failure to follow this
procedure may result in property damage or personal injury.

ATTENTION: Chassis ground, user 24V ground, and RS-232 ground are
internally connected. You must connect the chassis ground terminal screw to chassis
ground prior to connecting any devices.

ATTENTION: On the 1761-L10BWB, 1761-L16BWB, 1761-L16BBB, 1761-
L20BWB-5A,1761-L32BBB, and 1761-L32BWB controllers, the user supply 24V
dc IN and chassis ground are internally connected.

You must also provide an acceptable grounding path for each device in your
application. For more information on proper grounding guidelines, see the Industrial
Automation Wiring and Grounding Guidelines publication 1770-4.1.

ATTENTION: Remove the protective wrap before applying power to the
controller. Failure to remove the wrap may cause the controller to overheat.
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Sinking and Sourcing Circuits

Any of the MicroLogix 1000 DC inputs can be configured as sinking or sourcing e
depending on how the DC COM is wired on the MicroLogix. g
©
Type Definition %
Sinking Input The input energizes when high-level voltage is applied to the input
terminal (active high). Connect the power supply VDC (-) to the
MicroLMicroLogix

Sourcing Input The input energizes when low-level voltage is applied to the input
terminal (active low). Connect the power supply VDC (+) to the
MicroLogix DC COM terminal.

Sinking and Sourcing Wiring Examples

1761-L32BWA (Wiring diagrams also apply to 1761-L20BWA-5A, -L16BWA, -L10BWA.)

Sinking Inputs Sourcing Inputs
- 14-30 VDC o
VDC (+) for Sourcing VDC (-) for Sourcing
VDC (+) for Sinking
VDC () y ¥
for Sinking |:| '- u I l l | - R
' & A ] i ] i i1 4 i1 A
@@Q@@@@@@@@@@@d@@@ééé&éé
+24V - 12 3 DC 174 7 19 1o 1At 12 A3 114 1115 1116 "7 1118 I/19
L ocour J COM | com
Sourcing Inputs Sinking Inputs

- 14-30 VDC T
VDC (-) for Sourcing

VDC (-) for Sourcing

VDC (+) for Sinking
DC () y

orSmkm a1 ‘II .- ! ! | : ) : | : | ! ! ! !
g g —I —I ' 'I ':1:' QT R T e T T Th T T T S

D@Q@@@@@@@@@@@Q@@@@@@@@@
424V - ] ggM 10 n 12 |/3 ggM 13 115 6 7 18 119 110 111 12113 114 ECEEALE] |/;9

L DCOUT
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1761-L32BWB, -L32BBB (Wiring Diagrams also apply to 1761-L20BWB-5A, -L16BWB, -
L10BWB, -L16BBB.)

Sinking Inputs Sourcing Inputs

3

i 14-30 VDC
VDC (+) for Sourcing

VDC (-) for Sourcing

VDC ()

VDC (+) for Sinking
for Sinking .

g;—l—lu {@"' ,,.-;.-
QQQQD@@Q@@@@@@@@@ e/e/o[e/ele

213 T4

1o 171
COM

516 717 1118 \19

Sourcing Inputs Sinking Inputs

14-30 VDC
VDC (-) for Sourcing

VDC (-) for Sourcing
VDC (+) for Sinking

DC ()
for Sinking

bR sl el ebleie

| CoM

Wiring Recommendations

ATTENTION: Before you install and wire any device, disconnect power to the
controller system.

The following are general recommendations for wiring your controller system

Each wire terminal accepts 2 wires of the size listed below

Wire Type Wire Size (2 wire maximum per terminal screw)
Solid #14 to #22 AWG
Stranded #16 to #22 AWG




Wiring Your Controller

Refer to page 2-25 for wiring your high-speed counter.

Note: The diameter of the terminal screw heads is 5.5 mm (0.220 in.). The
input and output terminals of the micro controller are designed for the

following spade lugs:

o
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Dimension

w
Call-out
‘ 6.35 mm (0.250 in.)
+ 10.95 mm (0.431 in.) maximum
\ | / 14.63 mm (0.576 in.) maximum
L 6.35 mm (0.250 in.)

-, —=

O——‘
=srmo

i 3.56 mm (0.140 in.)

9.91 mm (0.390 in.) maximum

[@ 2P
—+
>

We recommend using either of the following AMP spade lugs: part
number 53120-1, if using 22-16 AWG, or part number 53123-1, if using
16-14 AWG.

Note: If you use wires without lugs, make sure the wires are securely captured
by the pressure plate. This is particularly important at the four end
terminal positions where the pressure plate does not touch the outside

wall.
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ATTENTION: Be careful when stripping wires. Wire fragments that fall into the
controller could cause damage. Do not strip wires above a mounted controller if
the protective wrap is removed.

Protective Wrap
(remove after wiring)

ATTENTION: Remove the protective wrap before applying power to the
controller. Failure to remove the wrap may cause the controller to overheat.

ATTENTION: Calculate the maximum possible current in each power and
common wire. Observe all electrical codes dictating the maximum current
allowable for each wire size. Current above the maximum ratings may cause wiring
to overheat, which can cause damage.

ATTENTION: United States Only: If the controller is installed within a potentially
hazardous environment, all wiring must comply with the requirements stated in the
National Electrical Code 501-4 (b).

* Allow for at least 50 mm (2 in.) between I/O wiring ducts or terminal strips and
the controller.

* Route incoming power to the controller by a path separate from the device wiring.
Where paths must cross, their intersection should be perpendicular.

Note: Do not run signal or communications wiring and power wiring in the
same conduit. Wires with different signal characteristics should be
routed by separate paths.

* Separate wiring by signal type. Bundle wiring with similar electrical
characteristics together.

» Separate input wiring from output wiring.

* Label wiring to all devices in the system. Use tape, shrink-tubing, or other
dependable means for labeling purposes. In addition to labeling, use colored
insulation to identify wiring based on signal characteristics. For example, you
may use blue for dc wiring and red for ac wiring.
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Wiring Diagrams, Discrete Input and Output Voltage Ranges

The following pages show the wiring diagrams, discrete input voltage ranges, and qh,
discrete output voltage ranges. Controllers with dc inputs can be wired as either g
sinking or sourcing configurations. (Sinking and sourcing does not apply to ac bo]
inputs.) E
L

Note: This symbol denotes a functional earth ground terminal which

=

=" provides a low impedance path between electrical circuits and earth
for non-safety purposes, such as noise immunity improvement.

ATTENTION: The 24V dc sensor power source should not be used to power
output circuits. It should only be used to power input devices (e.g. sensors,
switches). Refer to page 2-3 for information on MCR wiring in output circuits.
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1761-L16AWA Wiring Diagram

~€— 79-132Vac —» < 79-13%Vac ———»
L2IN L1 L2IN L1

ool |l

Q@@@@@@@@@@@@Q

NOT ~ NOT AC /0 n 2 I/3 AC /4 5 16 1718
USED USED COM

FBHWACW A} vaiC | wac VAC VAC VAC
LN =" vpc O voc OM vbc O vbc O/3 voc 0/4 05
VAC 2 VDC 1 vDC 2 vDC 3
VAC 1 VAC 2 VDC 1 VDC 2 VDC 3
Vo CcoM CcoM CcoM CcoM
CcoM

1761-L16AWA Input Voltage Range

0V ac 20V ac 79V ac 132V ac

Off ? On

1761-L16AWA Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5V dc 125V dc

? Operating Range
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1761-L32AWA Wiring Diagram

(]
b
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S
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1761-L32AWA Input Voltage Range

0V ac 20V ac 79V ac 132V ac
Off ? On
1761-L32AWA Output Voltage Range
0Vac 5Vac 264V ac
0V dc 5V dc 125V dc

Operating Range
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1761-L10BWA Wiring Diagram (Sinking Input Configuration)

Note: Refer to page 2-3 for additional configuration options.
14-30V DC
e S
VDC+ VDG vDC+

Com

VDC

+ 24V - 0 12 \/3 DC 174 13 5 U 5 5
Locour J com com
[8-264 VACT VAC vic 1 vic 1
12N F=1 ypc 00 b vpe 0”2 VDC 0’3
VAC 2 VDC 1 VDC 2 VDG 3
VAC 2 VDC 1 VDG 2 VDC 3
CcoM CcoM CcoM CcoM

VAC 1
VAC 1
Com

1761-L10BWA Input Voltage Range

0V dc 5V dc 14V dc 26.4V dc @ 55°C (131°F)
0V dc 5V dc 14V dc 30V dc @ 30°C (86°F)
Off ? On

1761-L10BWA Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5Vdc 125V dc

? Operating Range
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1761-L16BWA Wiring Diagrams (Sinking Input Configuration)

Note: Refer to page 2-3 for additional configuration options. g
= 14-30V DC el u
VDC+ Vbe VDC+ S
CcoMm ©
3
Con @ I
QQQ@@@ 6000009
oAy DC oA 2 |/3 DC A
Locour J COM COM |
27y vic 1 wvic 1 vic 1 vic 1
L1 L2N = vpc 000 vpc O/ voc 02 ypc OB VDC 0/4 0/5

VAC 2 T VDC 1 T vnczT vDC3
vDC 3

VAC 2 VDC 1 VDC 2
Com CoM CoM Com

VAC 1
VACT
Com

1761-L16BWA Input Voltage Range

0V dc 5V dc 14V dc 26.4V dc @ 55°C (131°F)
0V dc 5V dc 14V dc 30V dc @ 30°C (86°F)
Off ? On

1761-L16BWA Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5Vdc 125V dc

? Operating Range
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1761-L32BWA Wiring Diagram (Sinking Input Configuration)

Note:

14-30vV DC

Refer to page 2-4 for additional configuration options.

VDC
Com

Ssoeelesies

+24V - DC 0 11 12 13 DC /4 115 13 117 118 119 110 I/ 12 113 1114 1115 116 117 118 1119
Locour 1 COM | comM |
o ey Bl ek R T o o
J:- I I T ST I G
VAC 2 VDC 1 VDC2 VDC 3
VAC 2 VDC 1 VDC 2 VDC3
VAC 1 COM COoM CoM oM
VAC 1
COoM
1761-L32BWA Input Voltage Range
0V dc 5V dc 14V dc 26.4V dc @ 55°C (131°F)
0V dc 5V dc 14V dc 30V dc @ 30°C (86°F)
Off ? On
1761-L32BWA Output Voltage Range
0V ac 5V ac 264V ac
0V dc 5V dc 125V dc
? Operating Range
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1761-L10BWB Wiring Diagram (Sinking Input Configuration)
Note: Refer to page 2-4 for additional configuration options.

14-30V DC

- 1430VDC __gu
VDC VDC+
coM

Sss/eieiose[eieie/ssle

NOT NOT DC 110 n 12 I/3 DC 74 I'5° NOT ~ NOT NOT NOT
USED USED COM COM USED USED USED USED

VDG ype+
com

(]
b
()
S
Ee]
=
©
L

[ DCN 7 Fb'l vic 1 v VAC VAC NOT NOT NOT

+ 24V - voc 00 wvpc O ypc 02 vbc OB ysep USED USED

@@?@%Q@@QQ@@@@

VAC 1 VDC 2 VDC3

VAC 1 VDC 2 VDC 3
VDG 1 Com com Com
VDC 1
Com

1761-L10BWB Input Voltage Range

0V dc 5Vdc 14V dc 26.4V dc @ 55°C (131°F)

Off ? On

1761-L10BWB Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5Vdc 125V dc

Operating Range
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1761-L16BWB Wiring Diagram (Sinking Input Configuration)

Note:

Refer to page 2-4 for additional configuration options

—— 14-30V DC — - 1430VDC —— =
VDC VDC+ VDC VDC+
CoM COM

NOT  NOT DC 10 " 12 I/3 DC 174 5
USED USED COM COM

QE@@@@@@@@@Q@E

r DCIN 7

24y vic 1 vic 1 VAC VAC
+ -

VAC 1
=1 ypc OO vpc oA vog 9 voc OB vpc 014 0Of5

@@?@@@@@@@@@@@

VAC 1 VDC2 VDC3 VDC 4

VAC 1 VDC2 VDC 3 VDC 4
VDC 1 CoM COoM COM COM
VDC 1

CcoM

1761-L16BWB Input Voltage Range

0V dc 5V dc 14V de 26.4V dc @ 55°C (131°F)
Off ? On
1761-L16BWB Output Voltage Range
0V ac 5V ac 264V ac
0V dc 5V dc 125V dc
? Operating Range
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1761-L32BWB Wiring Diagram (Sinking Input Configuration)

- . . Q

Note: Refer to page 2-4 for additional configuration options. ot

g

©

Sinking Configuration Sourcing Configuration L

=—— 14-30V DC—me - 14-30 VDC - “
vDC VDC.

Com * I

NOT NOT  DC 110 " 12

|/3 DC /4 115 116 g [l ]
USED USED COM

COM |
DCZ‘R/ ! "d—:" 3@% 0/0 x’::clm X’[‘,Cc 012 c!/s X"E,CC 04 OB O (|3/7 x;s% o8 08 010 olm
L %j) CHy Ry £ BRI Rl (CRY (CH]
vAGH VAC 1 voe2 VDC2 voos VDC3 voc4 VDC 4
VDC 1 Ccom COM [ee]) com
VDC 1
Com
1761-L32BWB Input Voltage Range
0V dc 5Vdc 14V dc 26.4V dc @ 55° C (131°F)
Off ? On
1761-L32BWB Output Voltage Range
0V ac 5V ac 264V ac
0V dc 5Vdc 125V dc
? Operating Range
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1761-L32AAA Wiring Diagram

1761-L32AAA Input Voltage Range

0V ac 20V ac 79V ac 132V ac
Off ? On
1761-L32AAA Output Voltage Range
0V ac 85V ac 264V ac

Operating Range
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1761-L16BBB Wiring Diagrams (Sinking Input Configuration)
Note: Refer to page 2-4 for additional configuration options.

--———14.30V DC —fm - 1430V —— =
vDC VDC+ VDG VDC+
com com

/s/o[ois|e/eje/o/s/e[eie]e]

NOT NOT DC [ n 112 I/3 DC T 5 [3 7 9
USED USED COM COM |

(]
b
()
S
Ee]
=
©
L

DCIN
) 1 VAC 1 vaC DC DC  NOT
+24V - =1 voc 00 ypc OF 24v+ O2 OB 04 05 o4y USED

s s[eee[eseioie/e/o/o]s

VAC 1 f VAC 2 T VDC2

VAC 1 VAC 2 VDC 2

VDC 1 Ccom CoM CoM
VDC 1
COM

1761-L16BBB Input Voltage Range

0V dc 5V dc 14V dc 26.4V dc @ 55° C (131°F)

Off ? On

1761-L16BBB Output Voltage Range

0V dc 20.4V dc 26.4V dc

? Operating Range
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1761-L32BBB Wiring Diagram (Sinking Input Configuration)

Note: Refer to page 2-4 for additional configuration

Sinking Configuration

Sourcing Configuration
14-30 VDC

options.

- 14-30VDC — 3
VDC+

VDC

NOTNOT — DC 10 7 2" 13 DC Va5 e 7 7§ 9 0 A1 Az 73 4 5 e 17 78 119
USED USED  COM | com ]
F:Z‘ANV ! FE‘. 3?,%'_3/0 3‘3%'_3/1 gfw 02 O3 04 O5 O o7 O8 09 010 OA1 Efv L‘gén
VAC 1 VAC 2 VDC 2
VAC 1 VAC 2 VDC 2
vDC 1 com COM com
VDC 1
CoM
1761-L32BBB Input Voltage Range
0V dc 5V dc 14V dc 26.4V dc @ 55° C (131°F)
Off ? On
1761-L32BBB Output Voltage Range
0V dc 20.4V dc 26.4V dc

Operating Range
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1761-L20AWA-5A Wiring Diagram

Note: Refer to pages 2-23 through 2-25 for additional information on analog

wiring.

D ——

(]
b
()
S
Ee]
=
©
L

lf— 79-132V ac —!- - 79-132Va ——————— = a——— Analog

L2IN L2IN K] Channels

@@@@@@@@@é&é&é&é@@@@@@@@

NOT NOT AC 110 [l 12 |/a AC 174 115 16 7 [ 19 110 (L) A0 1A A 1A A2 TA3 IA
USED USED COM COM | SHD V#  V#) () SHD I+ I+)
L1 AZZTN-I Fb" VDC 000 %f; on VDc 012 0/3 vnc 0/4 05 O 0/7 ESED SQD \C,W)O f()f/ 0 OA
-—
VAC2 VDC1 vDC2
VAC 2 C1 VDC 2
VAC 1 Com COM COoM
VAC 1
CcoMm
1761-L20AWA-5A Input Voltage Range
0V ac 20V ac 79V ac 132V ac
Off ? On
1761-L20AWA-5A Output Voltage Range
0V ac 5V ac 264V ac
0Vdc 5Vdc 125V dc
? Operating Range
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1761-L20BWA-5A Wiring Diagram (Sinking Input Configuration)

Note: Refer to page 2-4 for additional discrete configuration options.

Refer to pages 2-23 through 2-25 for additional information on analog
wiring.

gl 14-30 VDC F= g Analog _———
VvDC() VDC(+) Channels

VDC(+)

Ot FOL L0004
ssselelsiolelelslsEleielcolonpTee

VDC(-)

424V - DC 10 n 12 113 DC 4 19 1o 11 1A IA/0 1A/1 \A 1A A2 A3 \A
Locour 1 OM | oM SHD Vi) V) 6 SHD I 1)
24 VAT = ——
1 iy Vo ViC viC 1 vac NOT  OA OAD OAD OA
|_1 L2IN vpc 00 vpc O/ vDC 02 OB ypc 04 O 0/6 0/7 USED  SHD V(+) I(+)
Analog
Channel 3
VAC 2 vDC 1 vbC2
VAC 2 VDC 1 VDC2
A 1 COM COM COM
VAC 1
com

1761-L20BWA-5A Discrete Input Voltage Range

0V dc 5V dc 14V dc 26.4V dc @ 55°C (131°F)
0V dc 5Vdc 14V dc 30V dc @ 30°C(86°F)
Off ? On

1761-L20BWA-5A Relay Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5V dc 125V dc

? Operating Range

2-20



Wiring Your Controller

1761-L20BWB-5A Wiring Diagram (Sinking Input Configuration)

Note: Refer to page 2-4 for additional discrete configuration options.

(]
S
Refer to pages 2-23 through 2-25 for additional information on analog =
wiring. ©
=
)
L
e 14-30 VDC _- - 14-30 VDC o af—— Analog —_—l-
VDC() VDC(+ VDO( Channels

bl Q

Sielsis[e/sie|sie/6[s/e/s|s/e/0/s/e/s/e/s/s/0/0)

NOT_NOT DC W 7 12 |/a DC_ 7 15 U6 7 l/a |/9 0 AT A AD AT A A A2 A3 A
USED USED COM coM | SO Ve vV O sHD ) I ()
DCIN
r T, vic 1 vic 1 NOT OA OAMO OAD OA
+24V- =1 ypc OO vbc O VDC o 0/3 VDC 0/4 05 06 ON USED SHD V(+) _I+)
Analog -
Channel
VAC 1 vDC 2 VDC3
VAC 1 VDC 2 VDC 3
VDC 1 CoMm COM coMm
VDC 1
coMm
E—

1761-L20BWB-5A Discrete Input Voltage Range

0V dc 5V dc 14V dc 26.4V dc @ 55° C (131° F)

Off ? On

1761-L20BWB-5A Relay Output Voltage Range

0V ac 5V ac 264V ac
0V dc 5V.dc 125V dc

? Operating Range
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Minimizing Electrical Noise on Analog Controllers

Inputs on analog employ digital high frequency filters that significantly reduce the
effects of electrical noise on input signals. However, because of the variety of
applications and environments where analog controllers are installed and operating, it
is impossible to ensure that all environmental noise will be removed by the input
filters.

Several specific steps can be taken to help reduce the effects of environmental noise
on analog signals:

* install the MicroLogix 1000 system in a properly rated (i.e., NEMA) enclosure.
Make sure that the MicroLogix 1000 system is properly grounded.

» use Belden cable #8761 for wiring the analog channels making sure that the drain
wire and foil shield are properly earth grounded at one end of the cable.

» route the Belden cable separate from any other wiring. Additional noise immunity
can be obtained by routing the cables in grounded conduit.

A system may malfunction due to a change in the operating environment after a
period of time. We recommend periodically checking system operation, particularly
when new machinery or other noise sources are installed near the MicroLogix 1000
system.

Grounding Your Analog Cable

Use shielded communication cable (Belden #8761). The Belden cable has two signal
wires (black and clear), one drain wire and a foil shield. The drain wire and foil
shield must be grounded at one end of the cable. Do not earth ground the drain wire
and foil shield at both ends of the cable.

Foil Shield

./Black Wire

Insulation

Drain Wire

Clear Wire
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Wiring Your Analog Channels

. L . . (]
Analog input circuits can monitor current and voltage signals and convert them to ‘(E
serial digital data. The analog output can support either a voltage or a current =
function. b o)
-
)
Sensor 2 Sensor 3 I
V) Voltage (I) Current
Sensor 1 Sensor 4
(V) Voltage | | | (1) Current
EQQQ QQ@QQ o
L{nused 1o 7T 1A 1A/0 1A 1A 1A A2 1A IA
inputs SHD V) V() () SHD 1) )
VAC NOT  OA OA/O 0A/0 OA
vpc O/ 0/ ON USED SHD V() I
You can configure either voltage or \ OR 1 @
current output operation — meter

For increased noise immunity, connect a ground wire directly from the shield
terminals to chassis ground.

Important: The controller does not provide loop power for analog inputs. Use
a power supply that matches the transmitter specifications.

2-Wire Transmitter Transmitter
Controller
Power + ¢ ) (> IA0-3(+)
Supply - @ 1A ()
S Wire T —L— Transmitter
-Wire Transmitter ;
S“pplé Signal Controller
Power + (2 O C 72 IA/0- 3 (+)
Supply - (2 4 1A ()
4-Wire Transmitter Transmitter
Controller
Power + CFas ey 3 IA0 - 3 (+)
Supply - O S {J1A()

2-23



MicroLogix 1000 Programmable Controllers User Manual

Analog Voltage and Current Input and Output Ranges

Analog Voltage Input Range

-24V dc -10.5V dc 10.5V dc 24V dc

Underrange Operating Range Overrange

Analog Current Input Range

-50mA 21 mA 21 mA 50 mA

Underrange Operating Range Overrange

Note: The analog voltage inputs are protected to withstand the application of
+24V dc without damage to the controller. The analog current inputs
are protected to withstand the application of =50 mA without damage.

Analog Voltage Output Range

0V dc 10V dc

Operating Range

Analog Current Output Range

4mA 20 mA

Operating Range

Note: The analog outputs are protected to withstand the short circuiting of the
voltage or current outputs without damage to the controller.

For information on analog signal and data word values using the nominal transfer
function formula, see page 5-5.
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Wiring Your Controller for High-Speed Counter Applications

To wire the controller for high-speed counter applications use input terminals 1/0, 1/1,
I/2, and I/3. Refer to chapter 12 for information on using the high-speed counter.

Shielded cable is required for high-speed input signals 0-3 when the filter setting is
set to either 0.10 ms or 0.075 ms. We recommend Belden #9503 or equivalent for
lengths up to 305 m (1000 ft). Shields should be grounded only at the signal source
end of the cable. Ground the shield to the case of the signal source, so energy coupled
to the shield will not be delivered to signal source’s electronics.
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Notes:
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Connecting the System

Connecting the System

This chapter describes how to wire your controller system. The method you use and
cabling required to connect your controller depends on what type of system you are
employing. This chapter also describes how the controller establishes communication
with the appropriate network.

o
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S
[
L

For information on: See page:
DF1 protocol connections 3-2
DH-485 network connections 3-6
Establishing communication 3-19
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Connecting the DF1 Protocol

There are two ways to connect the MicroLogix 1000 programmable controller to your
personal computer using the DF1 protocol: using an isolated point-to-point
connection, or using a modem. Descriptions of these methods follow.

ATTENTION: Chassis ground, user 24V ground, and RS-232 ground are
internally connected. You must connect the chassis ground terminal screw to chassis
ground prior to connecting any devices. It is important that you understand your
personal computer’s grounding system before connecting to the controller. An
optical isolator is recommended between the controller and your personal computer.

Making an Isolated Point-to-Point Connection

You can connect the MicroLogix 1000 programmable controller to your personal
computer using a serial cable from your personal computer’s serial port to the micro
controller.

Optical Isolator® Micro Controller
(recommended)

' 1761-CBL-PM02

Personal Computer

]

@®  We recommend using an AIC+, catalog number 1761-NET-AIC, as your optical isolator. See page 3-13
for specific AIC+ cabling information.
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Connecting the System

1761-CBL-PM02 Series B Cable

~ o
< ()
9 o8 S
8 Ha T, ©
7 2et3 G2 M | 5
6 a2
-1
& 8-pin Mini Din L
> —
9-pin D-shell I—I
678
3 5
4
o171 2
Programming Device Controller
9-Pin 8-Pin
9 RI 24V 1
8 CTS 1—| » GND 2
7 RTS RTS 3
6 DSR 4_‘ »| RXD 4
5 GND » DCD 5
4 DTR J » CTS 6
3 TXD TXD 7
2 RXD GND 8
1 DCD

Using a Modem

You can also use modems to connect a personal computer to one MicroLogix 1000
controller (using DF1 full-duplex protocol) or to multiple controllers (using DF1 half-
duplex protocol), as shown in the illustration that follows. Do not attempt to use DH-
485 protocol through modems under any circumstance. (For information on types of
modems you can use with the micro controllers, see page D-9.)
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Personal Computer

DF1 full-duplex protocol (to 1 controller)

DF1 half-duplex master protocol (to multiple controllers)
Optical Isolator®
%, (recommended)

%

Micro Controller

1 1
Modem

Programming
Device

Modem Cable Modem

1761-CBL-PM02

al

DF1 full-duplex protocol or
DF1 half-duplex slave protocol

"1761-CBL-PM02 Cable

Modem | Null Modem | Optical Isolator® | 9-pin

8-pin Mini Din

Controller

@ We recommend using an AIC+, catalog number 1761-NET-AIC, as your optical isolator. See page 3-13 for

specific AIC+ cabling information.
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Connecting the System

Constructing Your Own Null Modem Cable

If you construct your own null modem cable, the maximum cable length is 15.24 m Q
(50 ft) with a 25-pin or 9-pin connector. Refer to the following typical pinout: E
©
=
Optical Isolator Modem (1]
L
9-Pin 25-Pin  9-Pin

3 XD |« » TXD 2 3

2 RXD RXD 3 2

5 GND |« »| GND 7 5

1 Ch |« CcD 8 1

4 DTR E DTR 20 4

6 DSR DSR 6 6

8 CTS CTS 5 8

7 | RTS |¢ »| RTS | 4 7
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Connecting to a DH-485 Network

Note: Only Series C or later MicroLogix 1000 discrete controllers and all
MicroLogix 1000 analog controllers support DH-485 network

connections.
MicroLogix 1000 (Series C or later discrete ’ " PC
or MicroLogix 1000 analog) l—- "
) PCtoport 1 or
connection from L y to
pgrt 1or lport 2to T — L
1761-CBL-AMO0 MicroLogix I = |
or—p,
1761-CBL-HMO02 !
AIC+ 1761-CBL-AP00
(1761-NET-AIC) or
1761-CBL-AP00 1761-CBL-PM02
or
1761-CBL-PM02
AlC+—»

(1761-NETAIC) g

24V dc
(user supply needed if not connected to a
MicroLogix 1000 controller) 1747-CP3
24V dc or
(user supplied) 1761-CBL-ACO0
MicroLogix DH-485 Network

DB-9 RS-232 port
mini-DIN 8 RS-232 port
DH-485 port

Recommended Tools

To connect a DH-485 network, you need tools to strip the shielded cable and to attach
the cable and terminators to the AIC+ Advanced Interface Converter. We recommend
the following equipment (or equivalent):

Description Part Number Manufacturer
Shielded Twisted Pair Cable | #3106A or #9842 Belden
Stripping Tool 45-164 Ideal Industries
1/8” Slotted Screwdriver Not Applicable Not Applicable

3-6



Connecting the System

DH-485 Communication Cable

The suggested DH—485 communication cable is either Belden #3106A or #9842. The
cable is jacketed and shielded with one or two twisted wire pairs and a drain wire.

One pair provides a balanced signal line, and one additional wire is used for a
common reference line between all nodes on the network. The shield reduces the
effect of electrostatic noise from the industrial environment on network
communication.

o
S
©
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The communication cable consists of a number of cable segments daisy-chained
together. The total length of the cable segments cannot exceed 1219 m (4000 ft).

When cutting cable segments, make them long enough to route them from one AIC+
to the next with sufficient slack to prevent strain on the connector. Allow enough
extra cable to prevent chafing and kinking in the cable.

Use these instructions for wiring the Belden #3106A or #9842 cable. (If you are
using standard Allen-Bradley cables, see the Cable Selection Guide starting on page
3-12.)
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Connecting the Communication Cable to the DH-485 Connector

Note: A daisy-chained network is recommended. We do not recommend the
following:

A daisy-chained network is recommended. We do not recommend the following:

Belden Belden Belden
#3106A or #3106A or #3106A or
#9842 #9842 #9842

Single Cable Connection

Orange with White Stripes

o ) 6 Termination
White with Orange Stripes 5A
4B

A 3 Gommen

: ; iel
Shrink Tubing ) 1 Chassis Ground
Recommended

Drain Wire

Blue (#3106A) or
Blue with White Stripes (#9842)

Multiple Cable Connection

to Previous Device

to Successive Device
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Connecting the System

The table below shows connections for Belden #3106A.

For this Wire/Pair Connect this Wire To this Terminal
Shield/Drain Non-jacketed Terminal 2 - Shield
Blue Blue Terminal 3 - (Common)

White with Orange Stripe Terminal 4 - (Data B)
White/Orange
Orange with White Stripe Terminal 5 - (Data A)

The table below shows conn

ections for Belden #9842.

For this Wire/Pair Connect this Wire To this Terminal
Shield/Drain Non-jacketed Terminal 2 - Shield
. White with Blue Stripe Cut back - no connection®
Blue/White
Blue with White Stripe Terminal 3 - (Common)
White with Orange Stripe Terminal 4 - (Data B)
White/Orange
Orange with White Stripe Terminal 5 - (Data A)

@  To prevent confusion when installing the communication cable, cut back the white with blue stripe wire
immediately after the the insulation jacket is removed. This wire is not used by DH-485.

Grounding and Terminating the DH-485 Network

Only one connector at the end of the link must have Terminals 1 and 2 jumpered

together. This provides an earth ground connection for the shield of the

communication cable.

Both ends of the network must have Terminals 5 and 6 jumpered together. This

connects the termination impedance (of 120€2) that is built into each AIC+ as required
by the DH—485 specification.

End-of-Line Termination

I
"i'{'"_ #3106 or #9842 Cable 12471

(4000ft) Maximum

Jumper

3-9
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Connecting the AIC+

Note: Only Series C or later MicroLogix 1000 discrete controllers and all
MicroLogix 1000 analog controllers support DH-485 connections with
the AIC+.

You can connect an unpowered AIC+, catalog number 1761-NET-AIC, to the
network without disrupting network activity. In addition, if a MicroLogix 1000
controller powers an AIC+ that is connected to the network, network activity will not
be disrupted should the MicroLogix 1000 controller be removed from the AIC+.

The figure that follows shows the external wiring connections and specifications of
the AIC+.

AIC+ Advanced Interface Converter
(1761-NET-AIC)

. =i
E— Ao
::@
i
C —
o= =T
i
(]
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Connecting the System

Item Description
Port 1 - DB-9 RS-232, DTE 2
Port 2 - mini-DIN 8 RS-232 g
Port 3 - DH-485 Phoenix plug S
3] | DC Power Source selector switch E
(cable = port 2 power source, external = external power source connected to item 5)
[5] | Terminals for external 24V dc power supply and chassis ground

For additional information on connecting the AIC+, see the Advanced Interface
Converter (AIC+) and DeviceNet Interface (DNI) Installation Instructions,
Publication 1761-5.11.

DF1 Isolated Point-to-Point Connection

1761-CBL-AM00
or
1761-CBL-HM02 MicroLogix 1000

yl

PC

AIC+
(1761-NET-AIC)

Selection Switch Up | | ” | | |

o1V dc I!%R

(Not needed in this configuration
since the MicroLogix 1000 provides 1747-CP3 or 1761-CBL-AC00
power to the AIC+ via port 2.)
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DH-485 Network Connection

MicroLogix 1000 (Series C or later discr

‘ PC

and all analog) f’ T

connection from
port 1 or port 2 to

1761-CBL-AMO00 MicroLogix
or

1761-CBL-HMO02

AIC+
(1761-NET-AIC)

1761-CBL-AP00

‘/

PC to port 1 or

-~ port 2

e T
M=
-

1761-CBL-AP00
or

or 1761-CBL-PM02 ¢
1761-CBL-PM02
61-C 0
AlC+—>
24V dc (1761-NET-AIC)  [11[(be
(user supply needed if not connected to a
MicroLogix 1000 controller) 1747-CP3
24V dc ) or
MicroLogix DH-485 Network (user supplied) 1761-CBL-AC00
[1] DB-9 RS-232 port
mini-DIN 8 RS-232 port
DH-485 port
DF1 Isolated Modem Connection
1761-CBL-AMO0O
or
MicroLogix 1000
1761-CBLHM02 g 9 I
Modem
a4
{ T

24V dc

(Not needed in this configuration since the
MicroLogix 1000 provides power to the
AIC+ via port 2.)

User supplied modem cable

For additional information on connections using the AIC+, see the Advanced
Interface Converter (AIC+) and DeviceNet Interface (DNI) Installation Instructions,

Publication 1761-5.11.
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Constructing Your Own Modem Cable

If you construct your own modem cable, the maximum cable length is 15.24 m (50 ft) Q
with a 25-pin or 9-pin connector. Refer to the following typical pinout: E
©
=
AIC+ ©
Optical Isolator Modem XL
9-Pin 25-Pin - 9-Pin

3 TXD »| TXD 2 3

2 RXD RXD 3 2

5 GND »| GND 7 5

1 CcD CcD 8 1

4 | DR »DTR| 20 | 4

6 DSR DSR 6 6

8 CTS CTS 5 8

7 | RTS »| RIS | 4 7
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Cable Selection Guide

H 1747-CP3
1761-CBL-AC00

External Power Selection
Cable Length Connections from to AIC+ | Power Supply ) o
) Switch Setting
Required
1747-CP3 3m (9.8 ft) SLC 5/03 or SLC 5/04 processor, channel 0 port 1 yes external
-CBL- @ | 45¢cm (17.7 in
1761-CBL-AC00 (17.7in) PC COM port port 1 yes external
PanelView 550 through NULL modem adapter port 1 yes external
DTAM Plus / DTAM Micro™ port 1 yes external
Port 1 on another AIC+ port 1 yes external

== H
Foh EI 1761-CBL-AS09

1761-CBL-AS03

External Power Selection
Cable Length Connections from to AIC+ | Power Supply . L@
LD Switch Setting
Required
1761-CBL-AS03 3m (9.8 ft) SLC 500 Fixed, port 3 yes external
1761-CBL-AS09 9.5m (31.17 ft) | SLC 5/01, SLC 5/02, and SLC 5/03 processors
PanelView 550 RJ45 port port 3 yes external

?E :‘a =" 1761-CBL-HM02? a

1761-CBL-AM00

Ej::§:7/:§:

1761-CBL-AH02

External Power Selection
Cable Length Connections from to AIC+ | Power Supply . .
| Switch Setting
Required
1761-CBL-AM00 | 45cm (17.7in) | MicroLogix 1000 port 2 no cable
1761-CBL-HM02® | 2m (6.5 ft)
1761-CBL-AH02 | 2m (65 1) port 2 on another AIC+ port2 | yes external

®  External power supply required unless the AIC+ is powered by the device connected to port 2,
then the selection switch should be set to cable.
@  Series B or higher cables are required for hardware handshaking.
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E 1761-CBL-PM02® a

1761-CBL-AP00 E
S
1761-CBL-PH02 ©
©
L
External .
. Power Selection
Cable Length Connections from to AIC+ | Power Supply i . o
L@ Switch Setting
Required
1761-CBL-AP00 45cm (17.7in) | SLC 5/03 or SLC 5/04 processors, channel 0 port 2 yes external
1761-CBL-PM02% | 2m (6.5 ft) , -
1761-CBL-PH02 | 2m (6.5 1) MicroLogix 1000 port1 | yes® external®”
PanelView 550 through NULL modem adapter port 2 yes external
DTAM Plus / DTAM Micro port 2 yes external
PC COM port port 2 yes external
— .
w - ' '@ |
user supplied cable =
— (-
External .
. Power Selection
Cable Length Connections from to AIC+ | Power Supply ) o
) Switch Setting
Required
straight 9-25 pin — modem or other communication device port 1 yes® external®

®  External power supply required unless the AIC+ is powered by the device connected to port 2,
then the selection switch should be set to cable.
@  Series B or higher cables are required for hardware handshaking.
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Recommended User-Supplied Components

These components can be purchased from your local electronics supplier.

Component

Recommended Model

external power supply and chassis ground

power supply rated for 20.4-28.8V dc

NULL modem adapter

standard AT

straight 9-25 pin RS-232 cable

see table below for port information if making own cables

1761-CBL-AP00 or 1761-CBL-PM02

DB-9 RS-232 Port 1 DH-485 connector Port 3
m cable straight D El
@] U ] —
hdll ]
I‘ 11 [ 3
= | :: L]
[E]l D & &) mam
E]| _ & e
|
Pin bk Port 2° Port 3
DB-9 RS-232 (1761-CBL-PMO02 cable) DH-485 Connector
[@ | received line signal detector (DCD) same state as port 1's DCD signal chassis ground
received data (RxD) received data (RxD) cable shield
transmitted data (TxD) transmitted data (TxD) signal ground
DTE ready (DTR)® DTE ready (DTR)® DH-485 data B
& | signal common (GRD) signal common (GRD) DH-485 data A
[El | DCE ready (DSR)® DCE ready (DSR)® termination
request to send (RTS) request to send (RTS) not applicable
clear to send (CTS) clear to send (CTS) not applicable
[3] | notapplicable not applicable not applicable
®  An8-pin mini DIN connector is used for making connections to port 2. This connector is not commercially available. If you

are making a cable to connect to port 2, you must configure your cable to connect to the Allen-Bradley cable shown above.

On port 1, pin 4 is electronically jumpered to pin 6. Whenever the AIC+ is powered on, pin 4 will match the state of pin 6.
In the 1761-CBL-PMO2 cable, pins 4 and 6 are jumpered together within the DB-9 connector.
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Powering the AIC+
g
ATTENTION: If you use an external power supply, it must be 24V dc. Permanent o
damage will result if miswired with the wrong power source. %
=
)
L
Set the DC Power Source selector switch to EXTERNAL before connecting the
power supply to the AIC+.
Bottom View

G

ATTENTION: Always connect the CHS GND (chassis ground) terminal to the
nearest earth ground. This connection must be made whether or not an external 24V
dc supply is used.

In normal operation with the MicroLogix 1000 programmable controller connected to
port 2 of the AIC+, the controller powers the AIC+. Any AIC+ not connected to a
controller requires a 24V dc power supply. The AIC+ requires 104 mA at 24V dc.

If both the controller and external power are connected to the AIC+, the power
selection switch determines what device powers the AIC+.
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Power Options

Below are two options for powering the AIC+:

Use the 24V dc user power supply (200 mA maximum) built into the MicroLogix
controller. The AIC+ is powered through a hard-wired connection using a
communication cable (1761-CBL-HMO02, or equivalent) connected to port 2.
Use an external DC power supply with the following specifications:

< operating voltage: 24V dc +20% / -15%

< output current: 200 mA maximum

% rated NEC

Make a hard-wired connection from the external supply to the screw terminals on
the bottom of the AIC+.

ATTENTION: If you use an external power supply, it must be 24V dc. Permanent
damage will result if miswired with the wrong power source.

Installing and Attaching the AIC+

1. Take care when installing the AIC+ in an enclosure so that the cable connecting

the MicroLogix 1000 controller to the AIC+ does not interfere with the enclosure
door.

Carefully plug the terminal block into the DH—485 port on the AIC+ you are
putting on the network. Allow enough cable slack to prevent stress on the plug.

Provide strain relief for the Belden cable after it is wired to the terminal block.
This guards against breakage of the Belden cable wires.
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Establishing Communication

When you connect a MicroLogix 1000 controller to a network, it automatically finds
which protocol is active (DF1 or DH-485), and establishes communication
accordingly. Therefore, no special configuration is required to connect to either
network.
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However, to shorten the connection time, you can specify which protocol the
controller should attempt to establish communication with first. This is done using
the Primary Protocol bit, S:0/10. The default setting for this bit is DF1 (0). If the
primary protocol bit is set to DF1, the MicroLogix 1000 controller will attempt to
connect using the configured DF1 protocol; either full-duplex or half-duplex slave.
To have the controller first attempt DH—485 communication, set this bit to 1.

For DH-485 networks that will only contain MicroLogix controllers, at least one
controller must have its primary protocol bit set to 1 so that the network can be
initialized.

Automatic Protocol Switching

The MicroLogix 1000 Series D or later discrete and all MicroLogix 1000 analog
controllers perform automatic protocol switching between DH—485 and the
configured DF1 protocol. (The controller cannot automatically switch between DF1
full-duplex and DF1 half-duplex slave.) This feature allows you to switch from active
communication on a DF1 half-duplex network to the DH-485 protocol to make
program changes.

Simply disconnect the MicroLogix controller from the DF1 half-duplex network and
connect it to your personal computer. The controller recognizes the computer is
attempting to communicate using the DH-485 protocol and automatically switches to
it. When your program changes are complete, you can disconnect your computer,
reconnect the modem, and the controller automatically switches back to the
configured DF1 protocol. For example, if you are using the DH-485 protocol to
make program changes and you connect an HHP, you can switch to active
communication on a DF1 full-duplex network.

The following baud rate limitations affect autoswitching:

» If the configured DH-485 baud rate is 19200, the configured DF1 baud rate must
be 4800 or greater.

» If the configured DH-485 baud rate is 9600, the configured DF1 baud rate must
be 2400 or greater.
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Notes:
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4 Programming Overview

This chapter explains how to program the MicroLogix 1000 programmable controller.
Read this chapter for basic information about:

* principles of machine control

* understanding file organization and addressing

» understanding how processor files are stored and accessed
» applying ladder logic to your schematics

* amodel for developing your program
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Principles of Machine Control

The controller consists of a built—in power supply, central processing unit (CPU),
inputs, which you wire to input devices (such as pushbuttons, proximity sensors, limit
switches), and outputs, which you wire to output devices (such as motor starters,
solid-state relays, and indicator lights).

Programming

Device
User Input Devices
ﬂ User Output Devices
N 7
10 Memory /O\
O/O (Programs and Data) ouout @
Inputs utputs
IRV
o /\/
Processor
Power Supply

MicroLogix
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With the logic program entered into the controller, placing the controller in the Run
mode initiates an operating cycle. The controller’s operating cycle consists of a series
of operations performed sequentially and repeatedly, unless altered by your program
logic.

overhead

service
comms

Operating Cycles
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[f] inputscan - the time required for the controller to scan and read all input data;
typically accomplished within pseconds.

program scan - the time required for the processor to execute the instructions in
the program. The program scan time varies depending on the instructions used
and each instruction’s status during the scan time.

Note: Subroutine and interrupt instructions within your logic program may
cause deviations in the way the operating cycle is sequenced.

output scan - the time required for the controller to scan and write all output
data; typically accomplished within pseconds.

¥ service communications - the part of the operating cycle in which
communication takes place with other devices, such as an HHP or personal
computer.

[E housekeeping and overhead - time spent on memory management and updating
timers and internal registers.
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You enter a logic program into the controller using a programming device. The logic
program is based on your electrical relay print diagrams. It contains instructions that
direct control of your application.

Understanding File Organization

The processor provides control through the use of a program you create, called a
processor file. This file contains other files that break your program down into more
manageable parts.

Processor File Overview

Most of the operations you perform with the programming device involve the
processor file and the two components created with it: program files and data files

Processor File

T e
Program Files Data Files
(14 Maximum) (8 Maximum)

The programming device stores processor files on hard disk (or floppy disk).
Monitoring and editing of processor files is done in the workspace of the computer.
After you select a file from disk and edit it, you then save the file hard to disk,
replacing the original disk version with the edited version. The hard disk is the
recommended location for a processor file.
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I— PROGRAMMING DEVICE —|

Workspace Hard Disk
01 01

Uniquely named
processor files

Processor files are created in the offline mode using the programming device. These
files are then restored (downloaded), to the processor for online operation.

Program Files

Program files contain controller information, the main ladder program, interrupt
subroutines, and any subroutine programs. These files are:
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* System Program (file 0) - This file contains various system related information
and user—programmed information such as processor type, I/O configuration,
processor file name, and password.

¢ Reserved (file 1) - This file is reserved.

* Main Ladder Program (file 2) - This file contains user—programmed instructions
defining how the controller is to operate.

e User Error Fault Routine (file 3) - This file is executed when a recoverable fault
occurs.

* High-Speed Counter Interrupt (file 4) - This file is executed when an HSC
interrupt occurs. It can also be used for a subroutine ladder program.

e Selectable Timed Interrupt (file 5) - This file is executed when an STI occurs. It
can also be used for a subroutine ladder program.

* Subroutine Ladder Program (files 6 - 15) - These are used according to
subroutine instructions residing in the main ladder program file or other
subroutine files.
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Data Files

Data files contain the status information associated with external I/O and all other
instructions you use in your main and subroutine ladder program files. In addition,
these files store information concerning processor operation. You can also use the
files to store “recipes” and look—up tables if needed.

These files are organized by the type of data they contain. The data file types are:

Output (file 0) - This file stores the state of the output terminals for the controller.
Input (file 1) - This file stores the status of the input terminals for the controller.

Status (file 2) - This file stores controller operation information. This file is
useful for troubleshooting controller and program operation.

Bit (file 3) - This file is used for internal relay logic storage.

Timer (file 4) - This file stores the timer accumulator and preset values and status
bits.

Counter (file 5) - This file stores the counter accumulator and preset values and
the status bits.

Control (file 6) - This file stores the length, pointer position, and status bits for
specific instructions such as shift registers and sequencers.

Integer (file 7) - This file is used to store numeric values or bit information.

Understanding How Processor Files are Stored and Accessed

The MicroLogix 1000 programmable controller uses two devices for storing
processor files: RAM and EEPROM. The RAM provides easy access storage (i.e., its
data is lost on a power down), while the EEPROM provides long—term storage (i.e.,
its data is not lost on a power down). The diagram below shows how the memory is

allocated in the micro controller’s processor.
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EEPROM RAM

Backup Data CPU Workspace
Retentivz Data Retentive Data

Program Files Program Files

CPU

The memory device that is used depends on the operation being performed. This
section describes how memory is stored and accessed during the following
operations:

¢ download

* normal operation
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* power down

e power up
Download
When the processor file is downloaded to the micro controller, it is first stored in the

volatile RAM. It is then transferred to the non—volatile EEPROM, where it is stored
as both backup data and retentive data.

EEPROM RAM
Backup Data CPU Workspace
Retentive Data\4_ Egeg%elz?lgéa <
Program Files «————" %9 4 I]l]]]]IEl
[,
cr Programming Device

Note: If you want to ensure that the backup data is the same for every micro
controller you are using, save the program to disk before downloading it
to a micro controller.
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Normal Operation

Power Down

During normal operation, both the micro controller and your programming device can
access the processor files stored in the RAM. Any changes to retentive data that occur
due to program execution or programming commands affect only the retentive data in
the RAM.

The program files are never modified during normal operation. However, both the
CPU and your programming device can read the program files stored in RAM.

EEPROM RAM

Backup Data CPU Workspace
Retemivg Data Retentive Data

Program Files /Program Files ;|_ > Imm'E.

X
C‘i(PU

Programming Device

When a power down occurs, only the retentive data is transferred from the RAM to
the EEPROM. (The program files do not need to be saved to the EEPROM since they
cannot be modified during normal operation.) If for some reason power is lost before
all of the retentive data is saved to the EEPROM, the retentive data is lost. This may
occur due to an unexpected reset or a hardware problem.

EEPROM RAM

Backup Data CPU Workspace
Retentive Data¢——— Retentive Data

Program Files Program Files l]]]]
|

Programming Device

CPU

48



Programming Overview

Power Up

During power up, the micro controller transfers the program files from the EEPROM
to the RAM. The retentive data is also transferred to the RAM, provided it was not
lost on power down, and normal operation begins.

EEPROM RAM
Backup Data CPU Workspace
Retentive Data _ .. Retentive Data
Program Files Program Files "—"‘i_| g
I=
CPU : . £
Programming Device ]
p -
(o))
(o]
;.
s

If retentive data was lost on power down, the backup data from the EEPROM is
transferred to the RAM and used as the retentive data. In addition, status file bit S2:5/
8 (retentive data lost) is set and a recoverable major error occurs when going to run.

EEPROM RAM

Backup Data CPU Workspace
Retentive Dat Retentive Data
etentive Data -H""“-\-._\_\_-_ Program Files _-'I_'__
- ——

Program Files

CPU

Programming Device
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Addressing Data Files

For the purposes of addressing, each data file type is identified by a letter (identifier)
and a file number.

File Type Identifier File Number

Output 0 0
Input I 1
Status S 2
Bit B 3
Timer T 4
Counter C 5
Control R 6
Integer N 7

The addresses are made up of alphanumeric characters separated by delimiters.
Delimiters include the colon, slash, and period.

Specifying Logical Addresses

The format of a logical address, x £ : e, corresponds directly to the location in data

storage.

Where: | Is the:

X File Type: O -- output T -- Timer
[ -- input C -- counter
S -- status R -- control
B -- binary N -- integer

f File #: 0 -- output 4 -- timer
1 -- input 5 -- counter
2 -- status 6 -- control
3 -- binary 7 -- integer

File delimiter: Colon or semicolon delimiter separates file and structure/word numbers.

e Element number: 0to: 0 -- output 39 --timer
1 -- input 31 -- counter
32 -- status 15 -- control
31 -- binary 104 -- integer
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You assign logical addresses to instructions from the highest level (element) to the
lowest level (bit). Addressing examples are shown in the table below.

To specify the address

@D
of a: Use these parameters:

Word within an integer file N7 : 2

File Type

File Number
File Delimiter
Word Number

file (e.g., a timer file) ‘

File Type

File Number

File Delimiter
Structure Number
Delimiter

Word

Word within a structure T 4 : 7 . ACC
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Bit within an integer file 2/ 5

- =2
L

File Type

File Number

File Delimiter

Word Number
Bit Delimiter
Bit Number

Bit within a bit file

— W
L w

File Type
File Number
Bit Delimiter
Bit Number

Bit files are bit stream continuous files, and therefore you can
address them in two ways: by word and bit, or by bit alone.

(e.g., a control file)

File Type

File Number

File Delimiter
Structure Number
Delimiter
Mnemonic

Bit within a structure file R 6 : 7 / DN

@®  Some programming devices support short addressing. This allows you to eliminate the file number and file
delimiter from addresses. (For example: N7:2=N2, T4:12.ACC=T12.ACC, B3:2/12=B2/12) Consult your
programming device’s user manual for information on addressing capabilities.
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You can also address at the bit level using mnemonics for timer, counter, or control
data types. The available mnemonics depend on the type of data. See chapters 6
through 13 for more information.

Specifying Indexed Addresses

The indexed address symbol is the # character. Place the # character immediately
before the file—type identifier in a logical address. You can use more than one indexed
address in your ladder program.

Enter the offset value in word 24 of the status file (S:24). All indexed instructions use
the same word S:24 to store the offset value. The processor starts operation at the
base address plus the offset. You can manipulate the offset value in your ladder logic
before each indexed address operation.

When you specify indexed addresses, follow these guidelines:

* Make sure the index value (positive or negative) does not cause the indexed
address to exceed the file type boundary.

*  When an instruction uses more than two indexed addresses, the processor uses the
same index value for each indexed address.

» Set the index word to the offset value you want immediately before enabling an
instruction that uses an indexed address.

ATTENTION: Instructions with a # sign in an address manipulate the offset value
stored at S:24. Make sure you monitor or load the offset value you want prior to
using an indexed address. Otherwise unpredictable machine operation could occur
with possible damage to equipment and/or injury to personnel.

Example of Indexed Addressing

The following Masked Move (MVM) example uses an indexed address in the source
and destination addresses. If the offset value is 10 (stored in S:24), the processor
manipulates the data stored at the base address plus the offset.

— MVH
_ | MASFED MOVE
Source #HWNT:10
i}
Mask o033
Dest #NT:ED
i}
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In this example, the processor uses the following addresses:

Value Base Address Offset Value in S:24 Offset Address
Source N7:10 10 N7:20
Destination N7:50 10 N7:60

Addressing File Instructions - Using the File Indicator (#)

The file instructions below manipulate data table files. These files are addressed with

the # sign. They store an offset value in word S:24 (index register), just as with

indexed addressing discussed in the last section.

File Abbreviation File Name
CopP Copy File
FLL Fill File
BSL Bit Shift Left
BSR Bit Shift Right
FFL (FIFO Load)
FFU (FIFO Unload)
LFL (LIFO Load)
LFU (LIFO Unload)
SQO0 Sequencer Output
SQC Sequencer Compare
SQL Sequencer Load
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ATTENTION: If you are using file instructions and also indexed addressing, make
sure that you monitor and/or load the correct offset value prior to using an indexed
address. Otherwise, unpredictable operation could occur, resulting in possible

personal injury and/or damage to equipment.

Numeric Constants

You can enter numeric constants directly into many of the instructions you program.
The range of values for most instructions is -32,768 through +32,767. These values
can be displayed or entered in several radixes. The radixes that can be displayed are:

* Integer
* Binary
* ASCIH

e Hexadecimal
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When entering values into an instruction or data table element, you can specify the
radix of your entry using the “&” special operator. The radixes that can be used to
enter data into an instruction or data table element are:

* Integer (&N)

* Binary (&B)

e ASCII (&A)

* Hexadecimal (&H)
* BCD (&D)

¢ Octal (&0O)

Numeric constants are used in place of data file elements. They cannot be
manipulated by the user program. You must enter the offline program editor to
change the value of a constant.

Applying Ladder Logics to Your Schematics

The logic you enter into the micro controller makes up a ladder program. A ladder
program consists of a set of instructions used to control a machine or a process.

Ladder logic is a graphical programming language based on electrical relay diagrams.
Instead of having electrical rung continuity, ladder logic is looking for logical rung
continuity. A ladder diagram identifies each of the elements in an electromechanical
circuit and represents them graphically. This allows you to see how your control
circuit operates before you actually start the physical operation of your system.

|
| l—k

) H
1 4
input instructions
In a ladder diagram each of the input devices are represented in series or parallel

combinations across the rung of the ladder. The last element on the rung is the output
that receives the action as a result of the conditional state of the inputs on the rung.
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Each output instruction is executed by the controller when the rung is scanned and the
conditions on the rung are true. When the rung is not scanned or the logic conditions
on the rung do not create a true logic path, the output is not executed.

The programming device allows you to enter a ladder logic program into the micro
controller.

In the following illustration, the electromechanical circuit shows PB1 and PB2, two
pushbuttons, wired in series with an alarm horn. PB1 is a normally open pushbutton,
and PB2 is normally closed. This same circuit is shown in ladder logic by two
contacts wired in series with an output. Contact I/0 and I/1 are examine—if—closed

instructions.® (For more information on this instruction, refer to page 6-4.)

Electromechanical Circuit Ladder Logic Program

|
I&Q—‘ 15—

@  Contact 11 would be an examine-if-open instruction ( }/[ ) if PB2 was a normally open electromechanical
circuit.
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The table below shows how these circuits operate. The table shows all possible
conditions for the electromechanical circuit, the equivalent state of the ladder logic
instructions, and the resulting output state.

IfPB1is: I/0stateis: | And PB2is: 1/1 stateis: | Then the Alarm Horn (0/1) is:
notpushed 0 notpushed 1 silent
notpushed 0 pushed 0 silent
pushed 1 notpushed 1 alarm
pushed 1 pushed 0 silent

Developing Your Logic Program - A Model

The following diagram can help you develop your application program. Each process
block represents one phase of program development. Use the checklist at the right of
the process block to help you identify the tasks involved with each process.
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Program Development

ﬁ

Process

Design
Functional Specification

Perform
Detailed Analysis

Determine if Special
Programming Features
are Needed

Create Logic
Program

Confirm I/0
Addresses

Enter/Edit
Program

A

Check for
Completeness

Monitor/Troubleshoot
Program

Accept
Program

!

Run Program

Program Development
Checklist

13 Prepare a general description of how you want your automated
process to operate.

[ Identify the hardware requirements.
I Match inputs and outputs with actions of the process.
2 Add these actions to the functional specifications.

Do you need:
I Special interrupt routines?
1 High-speed counting features?
I3 Sequencing Operations?

FIFO or LIFO stack operations?

L Use worksheets if necessary to create program.

[ Make sure |/O addresses match correct input and output devices.

[ Enter program using the programming device.

I Review your functional specification and detailed analysis for
missing or incomplete information.

I Monitor and, if necessary, troubleshoot the program that you
entered.

I Resulting programs should match functional specifications.
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5 Using Analog

This chapter describes the operation of the MicroLogix 1000 analog controllers.
Topics include:

e I/O Image

* 1/O Configuration

* Input Filter and Update Times
* Converting Analog Data
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I/0 Image

The input and output image files of the MicroLogix 1000 analog controllers have the
following format:

Address Input Image Output Image Address
1:0.0 Discrete Input Word 0 Discrete Output Word 0 0:.0.0
:0.1 Discrete Input Word 1 Reserved 0:.01
1:.0.2 Reserved Reserved 0:.0.2
1:0.3 Reserved Reserved 0:0.3
1:0.4 Analog Input 0 (Voltage) | Analog Output 0 (Voltage or Current) | 0:0.4
l:0.5 Analog Input 1 (Voltage)
1:0.6 Analog Input 2 (Current)

( )

1:0.7 Analog Input 3 (Current

Input words 0 and 1 contain discrete input data. Unused inputs in the discrete inputs
image space are reset during each input scan. Input words 2 and 3 are reserved and
are not updated by the controller. These inputs have no direct effect on controller
operation, but they can be modified like other data bits.

Input words 4-7 contain the status of the four analog input channels respectively.
Analog input image words are cleared at Going To Run (GTR). For enabled channels,
the analog input image is updated on a cyclical basis.

Output word 0 contains discrete output data. Output words 1-3 are reserved output
image space. Unused outputs in both the discrete output image space and the reserved
output image space have no direct effect on controller operation. But these outputs
can be modified like other data bits. Output word 4 holds the value of the analog
output channel.
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I/0 Configuration

The analog input channels are single—ended (unipolar) circuits and can be
individually enabled or disabled. The default is all input channels enabled. The two

voltage inputs accept £10.5V dc, and the two current inputs accept +21 mA.

The analog output channel is also a single—ended circuit. You can configure either
voltage (OV dc to +10V dc) or current (+4 to +20 mA) output operation. The default

is voltage output.

The output must be configured for either voltage or current, not both. This is
determined by the output configuration. When in the Run mode and the output is
configured for voltage, the voltage output terminal is active and the current output
terminal is inactive. Similarly, when in the Run mode and the output is configured for
current, the current output terminal is active and the voltage output terminal is
inactive. When the system is not in Run mode, both the voltage and current outputs

are inactive.

Input Filter and Update Times

The MicroLogix analog input filter is programmable. The slower the filter setting, the
more immune the analog inputs are to electrical noise. The more immune the analog
inputs are to electrical noise, the slower the inputs will be to update. Similarly, the
faster the filter setting, the less immune the analog inputs are to electrical noise. The
less immune the analog inputs are to electrical noise, the faster the inputs will be to

update.
Programmable Filter Characteristics
1st Notch Freq Filter Bandwidth Settling Time Resolution
(Hz) (-3 dB Freq Hz) (mSec) (Bits)
10 2.62 100.00 16
50 13.10 20.00 16
60® 15.72 16.67 16
250 65.50 16.00 15

@ 60 Hz is the default setting.
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The total update time for each channel is a combination of the Update Time and the
Settling Time. When more than one analog input channel is enabled, the maximum
update for each channel is equal to one ladder scan time plus the channel’s Update
Time plus Settling Time. When only one analog input channel is enabled, the
maximum update for the channel is equal to the Update Time plus one ladder scan
time.

Update Examples

Example 1 - All (4) channels enabled with 60 Hz filter selected (default settings).

Maximum Update Time =  (4) x ladder scan time
+(4) x 16.67 ms
+(4) x 66.67 ms
=333.36 + (4) x ladder scan times

(Each channel will be updated approximately three times per second.)
Example 2 - 1 channel enabled with 250 Hz filter selected.

Maximum Update Time = ladder scan time + 4ms

Input Channel Filtering

The analog input channels incorporate on—board signal conditioning. The purpose of
this conditioning is to reject the AC power line noise that can couple into an analog
input signal while passing the normal variations of the input signal.

Frequency components of the input signal at the filter frequency are rejected.
Frequency components below the filter bandwidth (-3 dB frequency) are passed with
under 3 dB of attenuation. This pass band allows the normal variation of sensor
inputs such as temperature, pressure and flow transducers to be input data to the
processor.

Noise signals coupled in at frequencies above the pass band are sharply rejected. An
area of particular concern is the 50/60 Hz region, where pick—up from power lines can
occur.
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Converting Analog Data

The analog input circuits are able to monitor current and voltage signals and convert
them to digital data. There are six terminals assigned to the input channels that
provide two voltage inputs, two current inputs and two return signals (commons).

The analog outputs can support either a current or voltage function. There are three
terminals assigned to the output channels that provide one voltage output, one current
output and a common (shared) terminal.

The following table shows sample Analog Signal and Data Word values using the
nominal transfer function formula:

N=I;, x 32767/21 where lin (analog signal) is in milliamperes (mA)

N=V,,x 32767/10.5 where Vin (analog signal) is in volts (V)

N=(Iyy - 4 mA) x 32767/16 mA  where I, (analog signal) is in milliamperes
(mA)

N=V,, x 32767/10V  where Vout (analog signal) is in volts (V)
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Analog Signal Data Word

Input Output
ov 0 0

5V 15603 16384

10V 31207 32767

4mA 6241 0

11 mA 17164 14336

20 mA 31207 32767

Converting Analog Input Data

Analog inputs convert current and voltage signals into 16-bit two’s complement
binary values. To determine an approximate voltage that an input value represents,
use one of the equations shown on the following page.
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10.5V _ . .
meputvalue = inputvoltage(V)

®The Input Value is the decimal value of the word in the input image for the
corresponding analog input.

For example, if an input value of 16,021 is in the input image, the calculated value is:
10.5V

To determine an approximate current that an input value represents, you can use the
following equation:

2ImA _ . .
32.767 X inputvalue = inputcurrent(mA)

@The Input Value is the decimal value of the word in the input image for the
corresponding analog input.

For example, if an input value of 4096 is in the input image, the calculated value is:
2ImA

32.767 X 4096 = 2.65mA

It should be noted that the actual value may vary within the accuracy limitations of the

module.

Converting Analog Output Data

Use the following equation to determine the decimal value for the current output:
32,767
16mA

X [DesiredCurrentOutput(mA)] = OutputDecimalValue

For example, if an output value of 8mA is desired, the value to be put in the
corresponding word in the output image can be calculated as follows:

32,767
16mA

X (8mA —4mA) = 8192

Use the following equation to determine the decimal value for the voltage output:
32,767
16mA

x [DesiredVoltageOutput(Vdc)] = OutputDecimalValue

For example, if an output value of 1V dc is desired, the value to be put in the
corresponding word in the output image can be calculated as follows:

32,767

T0Vde x 1Vdc = 3277
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Using Basic Instructions

This chapter contains general information about the basic instructions and explains
how they function in your application program. Each of the basic instructions
includes information on:

* what the instruction symbol looks like

* typical execution time for the instruction o))
. . c
* how to use the instruction —
S
In addition, the last section contains an application example for a paper drilling S
. .. . . ®©
machine that shows the basic instructions in use. E’
Bit Instructions e
o
Instruction
Purpose Page
Mnemonic Name

Xic Examine if Closed | Examines a bit for an On condition. 6-3

XI0 Examine if Open Examines a bit for an Off condition. 6-4

OTE Output Energize Turns a bit On or Off. 6-4

OTL and Output Latch and OTL turns a bit on when the rung is executed, 6-5
OoTu Output Unlatch and this bit retains its state when the rung is not
executed or a power cycle occurs. OTU turns a
bit off when the rung is executed, and this bit
retains its state when the rung is not executed
or when power cycle occurs.

OSR One-Shot Rising | Triggers a one time event. 6-6

6-1



MicroLogix 1000 Programmable Controllers User Manual

Timer/Counter Instructions

Instruction
Purpose Page

Mnemonic Name

TON Timer On-Delay Counts timebase intervals when the instruction | 6-10
is true.

TOF Timer Off-Delay Counts timebase intervals when the instruction | 6-11
is false.

RTO Retentive Timer Counts timebase intervals when the instruction | 6-13
is true and retains the accumulated value when
the instruction goes false or when power cycle
occurs.

CTu Count Up Increments the accumulated value at each 6-17
false—to—true transition and retains the
accumulated value when the instruction goes
false or when power cycle occurs.

CTD Count Down Decrements the accumulate value at each 6-18
false—to-true transition and retains the
accumulated value when the instruction goes
false or when power cycle occurs.

RES Reset Resets the accumulated value and status bits 6-20
of a timer or counter. Do not use with TOF
timers.

About the Basic Instructions

These instructions, when used in ladder programs represent hardwired logic circuits
used for the control of a machine or equipment.

The basic instructions are separated into three groups: bit, timer, and counter. Before
you learn about the instructions in each of these groups, we suggest that you read the
overview that precedes the group:

¢ Bit Instructions Overview
¢ Timer Instructions Overview

¢ Counter Instructions Overview
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Bit Instructions Overview

These instructions operate on a single bit of data. During operation, the controller
may set or reset the bit, based on the logical continuity of ladder rungs. You can
address a bit as many times as your program requires.

Note: Using the same address with multiple output instructions is not
recommended.

Bit instructions are used with the following data files:

* Output and input data files. These represent external outputs and inputs.
¢ The status data file (file 2).

* The bit data file (B3:). These are the internal coils used in your program.

e Timer, counter, and control data files (T4:, C5:, and R6:). These instructions use
various control bits.

o)
=
S
€
©
S
<)
o
S
a

* The integer data file (N7:). Use these addresses (at the bit level) as your program
requires.

Examine if Closed (XIC)

{_ Use the XIC instruction in your ladder program to determine if a bit is On. When the
instruction is executed, if the bit addressed is on (1), then the instruction is evaluated
Execution Times  as true. When the instruction is executed, if the bit addressed is off (0), then the

(Hsec) when: instruction is evaluated as false.

True ‘ False

1.54 ‘ 172 Bit Address State XIC Instruction
0 False
1 True

Examples of devices that turn on or off include:

* apush button wired to an input (addressed as 11:0/4)
e an output wired to a pilot light (addressed as 00:0/2)
* atimer controlling a light (addressed as T4:3/DN)
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Examine if Open (XIO)

—/

Execution Times
(Usec) when:

True ‘ False

Use an XIO instruction in your ladder program to determine if a bit is Off. When the
instruction is executed, if the bit addressed is off (0), then the instruction is evaluated
as true. When the instruction is executed, if the bit addressed is on (1), then the
instruction is evaluated as false.

154 ‘ 1.72

Bit Address State XIO Instruction

0 True

1 False

Examples of devices that turn on or off include:

* motor overload normally closed (N.C.) wired to an input (I1:0/10)
* an output wired to a pilot light (addressed as 00:0/4)

* atimer controlling a light (addressed as T4:3/DN)

Output Energize (OTE)

Execution Times
(Usec) when:

True ‘ False

443 ‘ 443

Use an OTE instruction in your ladder program to turn On a bit when rung conditions
are evaluated as true.

An example of a device that turns on or off is an output wired to a pilot light
(addressed as 00:0/4).

OTE instructions are reset when:
* You enter or return to the REM Run or REM Test mode or power is restored.

* The OTE is programmed within an inactive or false Master Control Reset (MCR)
zone.

Note: A bit that is set within a subroutine using an OTE instruction remains set
until the subroutine is scanned again.
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Output Latch (OTL) and Output Unlatch (OTU)

OTL and OTU are retentive output instructions. OTL can only turn on a bit, while
OTU can only turn off a bit. These instructions are usually used in pairs, with both
—L— instructions addressing the same bit.
— (U)— Your program can examine a bit controlled by OTL and OTU instructions as often as
necessary.
Execution Times
(usec) when:

o)
True ‘ False =
S
OTL4.97 | 3.16 =
01U 4.97 | 3.16 ©
S
o)
(]
S
ATTENTION: Using fatal error conditions, physical outputs are turned off. Once o

the error conditions are cleared, the controller resumes operation using the data table

value of the operand.
Using OTL

When you assign an address to the OTL instruction that corresponds to the address of
a physical output, the output device wired to this screw terminal is energized when the
bit is set (turned on or enabled).

When rung conditions become false (after being true), the bit remains set and the
corresponding output device remains energized.

When enabled, the latch instruction tells the controller to turn on the addressed bit.
Thereafter, the bit remains on, regardless of the rung condition, until the bit is turned
off (typically by a OTU instruction in another rung).
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Using OTU

When you assign an address to the OTU instruction that corresponds to the address of
a physical output, the output device wired to this screw terminal is de—energized when
the bit is cleared (turned off or disabled).

The unlatch instruction tells the controller to turn off the addressed bit. Thereafter,
the bit remains off, regardless of the rung condition, until it is turned on (typically by
a OTL instruction in another rung).

One-Shot Rising (OSR)

—{0SRl——

Execution Times
(usec) when:

True ‘ False

13.02 ‘ 11.48

The OSR instruction is a retentive input instruction that triggers an event to occur one
time. Use the OSR instruction when an event must start based on the change of state
of the rung from false to true.

When the rung conditions preceding the OSR instruction go from false to true, the
OSR instruction will be true for one scan. After one scan is complete, the OSR
instruction becomes false, even if the rung conditions preceding it remain true. The
OSR instruction will only become true again if the rung conditions preceding it
transition from false to true.

The controller allows you to use one OSR instruction per output in a rung.

Entering Parameters

The address assigned to the OSR instruction is not the one—shot address referenced by
your program, nor does it indicate the state of the OSR instruction. This address
allows the OSR instruction to remember its previous rung state.

Use a bit address from either the bit or integer data file. The addressed bit is set (1)
for one scan when rung conditions preceding the OSR instruction are true (even if the
OSR instruction becomes false); the bit is reset (0) when rung conditions preceding
the OSR instruction are false.

Note: The bit address you use for this instruction must be unique. Do not use it
elsewhere in the program.

Do not use an input or output address to program the address parameter
of the OSR instruction.
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Example Rung

I:1.0 B3 B3 0:3.0
— I 1/ 1 [OSR] ()
0 1 0
B3 B3 0:3.0
£ [OSR] (
2 3 1

Timer Instructions Overview

o)

=

Each timer address is made of a 3—word element. Word 0 is the control word, word 1 E

stores the preset value, and word 2 stores the accumulated value. E

©

-

15 14 13 Word g’

EN TT DN Internal Use 0 a
Preset Value 1
Accumulator Value 2

EN = Timer Enable Bit
TT = Timer Timing Bit
DN = Timer Done Bit

Entering Parameters
Accumulator Value (ACC)

This is the time elapsed since the timer was last reset. When enabled, the timer
updates this continually.

Preset Value (PRE)

Specifies the value which the timer must reach before the controller sets the done bit.
When the accumulated value becomes equal to or greater than the preset value, the
done bit is set. You can use this bit to control an output device.

Preset and accumulated values for timers range from 0 to +32,767. If a timer preset or
accumulated value is a negative number, a runtime error occurs.
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Timebase

The timebase determines the duration of each timebase interval. The timebase is
selectable as 0.01 (10 ms) second or 1.0 second.

Timer Accuracy

Timer accuracy refers to the length of time between the moment a timer instruction is
enabled and the moment the timed interval is complete.

Timing accuracy is -0.01 to +0 seconds, with a program scan of up to 2.5 seconds.
The 1-second timer maintains accuracy with a program scan of up to 1.5 seconds. If
your programs can exceed 1.5 or 2.5 seconds, repeat the timer instruction rung so that
the rung is scanned within these limits.

Note: Timing could be inaccurate if Jump (JMP), Label (LBL), Jump to
Subroutine (JSR), or Subroutine (SBR) instructions skip over the rung
containing a timer instruction while the timer is timing. If the skip
duration is within 2.5 second, no time will be lost; if the skip duration
exceeds 2.5 seconds, an undetectable timing error occurs. When using
subroutines, a timer must be execut