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GFL-002
Warnings, Cautions, and Notes

as Used in this Publication

Warning

Warning notices are used in this publication to emphasize that hazardous voltages,
currents, temperatures, or other conditions that could cause personal injury exist in this
equipment or may be associated with its use.

In situations where inattention could cause either personal injury or damage to equipment,
a Warning notice is used.

Caution

Caution notices are used where equipment might be damaged if care is not taken.

Note

Notes merely call attention to information that is especially significant to understanding and
operating the equipment.

This document is based on information available at the time of its publication. While efforts
have been made to be accurate, the information contained herein does not purport to cover all
details or variations in hardware or software, nor to provide for every possible contingency in
connection with installation, operation, or maintenance. Features may be described herein which
are not present in all hardware and software systems. GE Fanuc Automation assumes no
obligation of notice to holders of this document with respect to changes subsequently made.

GE Fanuc Automation makes no representation or warranty, expressed, implied, or statutory
with respect to, and assumes no responsibility for the accuracy, completeness, sufficiency, or
usefulness of the information contained herein. No warranties of merchantability or fitness for
purpose shall apply.

The following are trademarks of GE Fanuc Automation North America, Inc.

Alarm Master Field Control Model master Series One
CIMPLICITY GEnet PowerMotion Series Six
CIMPLICITY Control Genius ProLoop Series Three
CIMPLICITY PowerTRAC  Genius PowerTRAC PROMACRO VuMaster
CIMPLICITY 90-ADS Helpmate Series Five Workmaster
CIMSTAR Logicmaster Series 90

©Copyright 1994—1998 GE Fanuc Automation North America, Inc.
All Rights Reserved.



RFI Standards

The Series 90 Micro PL Cs have been tested and found to meet or exceed the requirements of FCC Rule, Part 15,

Subpart J. The Federal Communications Commission (FCC) requires the following note to be published according to
FCC guidelines.

Note

This equipment generates, uses, and can radiate radio frequency energy and if not installed in

It has been tested and found to comply with the limits for a Class A digital device pursuant to Part
15 of the FCC Rules, which are designed to provide reasonabl e protection against harmful

residential areais likely to cause harmful interference, in which case the user will be required to
correct the interference at his own expense.

The following note is required to be published by the Canadian Department of Communications.

Note

apparatus set out in the radio interference regulations of the Canadian Department of
Communications.
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Preface

The following markings are required to appear in the Series 90 Micro PLC User’s

for Class | Div 2

LISTED
U L 8M89 U

® E157515 c ®

IND. CONT. EQ. FOR HAZ. LOC.
CLASS I GROUPS ABCD DIV 2

TEMP. CODE T4A

ISSUITABLE FOR USE IN CLASS I, DIVISION 2, GROUPS A B,C,.D
OR NON-HAZARDOUS LOCATIONS ONLY.

2.

WARNING - EXPLOSION HAZARD - SUBSTITU-
TION OF COMPONENTS MAY IMPAIR SUIT-
ABILITY FOR CLASSI, DIVISION 2:

and

ADVERTISSEMENT - RISQUE D’EXPLOSION - LA
SUBSTITUTION DE COMPOSANTS PEUT RENDRE
CE MATERIEL INACCEPTABLE POUR LES EM-
PLACEMENTSDE CLASSE |, DIVISION 2.

3. WARNING - EXPLOSION HAZARD - DO NOT

DISCONNECT EQUIPMENT UNLESS POWER HAS
BEEN SWITCHED OFF OR THE AREA ISKNOWN
TO BE NON-HAZARDOUS.

ADVERTISSEMENT - RISQUE D’EXPLOSION -
AVANT DE DECONNECTER L'EQUIPEMENT,
COUPER LE COURANT OU S ASSURER QUE
L'EMPLACEMENT EST DESIGNE NON DAN-
GEREUX.
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Preface

Content of This Manual

This manua provides information necessary to enable you to integrate a Series 90 Micro
Programmable Logic Controller (PLC) into awide variety of control applications. This manual
contains descriptions of hardware components, installation procedures, system operation
information, and maintenance information for the Series 90 Micro PLC.

Revisions to This Manual

This manua revision (GFK-1065E) incorporates the following changes:

A new 14-point Micro PLC, IC693UDD104, is now available. Technical information
pertaining to this unit has been added where appropriate.

Additional corrections have been made as needed.

Content of This Manual

GFK-1065F

Chapter 1. Quick Start. Brief procedures for getting the Micro PLC up and running. Includes
“Frequently Asked Questions’ and “Programming Examples.”

Chapter 2. Introduction. An overview of the Micro PLC functional and physical characteristics.
Describes compatibility with other Series 90 PLCs and lists model specifications.

Chapter 3. Installation. Procedures for installing the Micro PLC and preparing the system for use.
Included in this chapter are instructions for unpacking, inspecting, and installing the Micro PLC.
Instructions are also provided for connecting cables to programming devices.

Chapter 4. Field Wiring. Power and /O specifications, and wiring information for the Micro PLC.

Chapter 5. Configuration. Configuration and programming using the L ogicmaster 90 Micro
software or the Hand-Held Programmer.

Chapter 6. High Speed Counters. Features, operation, and configuration of the High Speed
Counter function.

Chapter 7. Analog 1/0. Features, operation, and configuration of the Analog I/O function, a
feature of the 23-point Micro PLC.

Chapter 8. System Operation. System operation of the Micro PLC. Includes a discussion of the
PL C system sweep sequences, the power-up and power-down sequences, clocks and timers, security
through password assignment, and the I/O system.

vii
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viii

Chapter 9. Diagnostics. A guide to troubleshooting the Micro PLC system. Section 1 describes
how to use the self-diagnostic LED blink codes. Section 2 describes how the Micro PLC handles
system faullts.

Appendix A. Instruction Timing. Tables showing the memory size and execution time required
for each function.

Appendix B. Reference Types. Listing of user references and references for fault reporting. Also
contains tables listing memory locations that are reserved for 1/0 functions.

Appendix C. PLC/Software Cross Reference. A comparative listing of the instructions and
function blocks supported by the Series 90 Micro PLC and the Series 90-20 PLC.

Appendix D. Serial Port and Cables. Description of the serial port, converter, and cables used to
connect Series 90 PLCsfor Series 90 Protocol (SNP).

Appendix E. Converters. Detailed description of the RS-422/RS-485 to RS-232 Converter for the
Series 90 PL Cs. Describes the Miniconverter Kit for and the Isolated Repeater/Converter with
Series 90 PLCs.

Appendix F. Cable Data Sheets. Data sheets describing each of the Series 90 PLC cable types that
are commonly used with the Micro PLC.

Appendix G. Sample Application for PWM and Pulse Outputs. An example of the use of analog
1/0O through asignal conditioning unit.

Appendix H. Case Histories. Brief summaries of applications that use the Micro PLC.

Series 90™ Micro PLC User's Manual-June 1998 GFK-1065F
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Related Publications

GFK-1065F

Logicmaster™ 90 Series 90-30/20/Micro Programming Software User’s Manual (GFK-0466)
Series 90™-30/20/Micro Programmable Controllers Reference Manual (GFK-0467)
Workmaster® 11 PLC Programming Unit Guide to Operation (GFK-0401)

Workmaster Programmable Control Information Center Guide to Operation (GEK-25373)

Hand-Held Programmer, Series 90™-30/20/Micro Programmable Controllers User’s Manual
(GFK-0402)

Series 90™-30 Programmable Controller Installation Manual (GFK-0356)
Series 90™-70 Programmable Controller Installation Manual (GFK-0262)
Series 90™ PLC Serial Communications User’s Manual (GFK-0582)
Series 90™ Micro Field Processor User’s Manual (GFK-0711)

Important Product Information, Micro PLC (GFK-1094)

Important Product Information, Micro Expansion Unit (GFK-1474)

Data Sheet, 14-Point Micro PLCs (GFK-1087)

Data Sheet, 28-Point Micro PLCs (GFK-1222)

Data Sheet, 23-Point Micro PLC (GFK-1459)

Data Sheet, Micro Expansion Unit (GFK-1460)

At GE Fanuc Automation, we strive to produce quality technical documentation. After you have
used this manual, please take a few moments to complete and return the Reader's Comment Card
located on the next page.

Dave Bruton
Senior Technical Writer
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Chapter| Quick Start

This chapter provides an overview of the steps required to get your Micro PLC set up and running.
The Series 90 Micro PLC product line offers models with different capabilities and special features
to meet the needs of a wide range of applications. For this reason, you will need to refer to other
chapters in this manual for details pertaining to the specific Micro PLC that you have. For
summaries of Micro PLC features and specifications for each model, refer to Chapter 2.

No. of /O Points 1/0 Configuration Power Supply Catalog Numbers
14 8 DC inputs, 6 relay outputs 100 to 240 VAC IC693UDRO001
14 8 DC inputs, 6 relay outputs 12to 24 VDC IC693UDRO002
14 8 AC inputs, 6 AC outputs 100 to 240 VAC IC693UAA003
14 8 DC inputs, 6 DC outputs 12 to 24 VDC IC693UDD104
14 8 DC inputs, 6 relay outputs (expansion unit) 100 to 240 VAC IC693UEX011
23 13 DC inputs, 1 DC output, 9 relay outputs, 100 to 240 VAC IC693UALO06

2 analog in, 1 analog out
28 16 DC inputs, 1 DC output, 11 relay outputs 100 to 240 VAC IC693UDRO05
28 16 AC inputs, 12 AC outputs 100 to 240 VAC IC693UAA007
28 16 DC inputs, 1 DC output, 11 relay outputs 24 VDC IC693UDRO010

What You Will Need

* One of the Micro PLCs listed above.
» Logicmaster 90-30/20/Micro software (or Logicmaster 90 Micro software).

» Programming device and appropriate cables: Workmaster® Il or CIMSTAR | industrial
computer, an IBM® AT, PS/2® or other MS-DOS compatible Personal Computer (with 386 or
higher microprocessor and 2 MB memory), or a Hand-Held Programmer and cable.

 RS-422 to RS-232 Interface. Logicmaster 90 software can use a Work Station Interface (WSI)
board, an RS-422 port, or a standard RS-232 interface with an RS-422 to RS-232 converter.
The WSI board is installed in the Workmaster 1l computer at the factory.

¢ Tools for mounting the Micro PLC and connecting field wiring cables.
To run Logicmaster 90-30/20/Micro software, the programmer (computer) will need:

¢ At least 4MB of free disk space.

* Atleast 520KB (532,480 bytes) of availaBl®S appliation memory for the WSI version; at
least 564KB (577,536 bytes) of availabl®S appliation memory, or 520 KB and 42 KB of
available High Memory Area, Upper Memory Block, or Expanded Memory. For details, see
the Logicmaster™ 90-30/30/Micro Programming Software User's Mana&K-0466.
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Getting Started

The following procedure outlines the steps required to put your Micro PLC into operation.
Step 1. Unpack the Micro PLC

First, carefully inspect all shipping containers for damage. Unpack the shipping container and
verify the contents. Record all serial numbers. For details, see “Unpacking” in Chapter 3.

Step 2. Install the Micro PLC

Mount the Micro PLC on a vertical surface: a wall or panel using screws or on a 35mm DIN rail.
The Micro PLC requires a minimum clearance of 1.99 inches (50mm) on each side for cooling.

For details, see “Installation Requirements” and “Installation” in Chapter 3.
Step 3. Connect Ground and Power Wiring

» For safe operation of your Micro PLC, the installation must meet the requirements of
“Grounding Procedures” in Chapter 3.

»  For power connections, refer to the wiring diagram for the Micro PLC model that you have.
(See “Field Wiring Installation” in Chapter 4.)

Step 4. Power-up Test

Warning

Ensure that the protective cover is installed over terminals on the terminal
board when power is applied to the unit. The cover protects against
accidental shock hazard which could cause severe or fatal injury to
personnel.

Apply the required power to the system. The Micro PLC should perform a self-diagnostic test. The
OK indicator will blink during power-up diagnostics. When self-diagnostics have beessstully
completed, the OK indicator will remain lighted. For details, refer to “Powerup Self-test” in
Chapter 3.

Step 5. Connect a Programmer to the PLC

Connect a programming device to the RS-422 serial port (Port 1) on the Micro PLC. (Port 2 on 28
and 23-point Micro PLCs does not support configuration and programming.) For cabling diagrams,
refer to “Connecting a Programming Device” in Chapter 3.

If Logicmaster 90 software is not installed on your programmer, install it according to the
procedures in theogicmaster™ 90-30/20/Micro Programming Software User’'s Manual
GFK-0466.
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Step 6. Configure the Micro PLC

The Logicmaster 90 configuration function is used to select Micro PLC operating parameters to
meet the requirements of your system.

A.
B
C.
D

E.
F.

Start up your computer in DOS mode.
At the DOS prompt, type CD LM9@nd press thENTER key.
TypeLM90 and pres&NTER.

When the main menu for the Logicmaster 90 software appearsSaresst F1. A list of
PLCs will appear.

From the list, select the type of Micro PLC that you have and BragsR.

Pres$-2. The Software Configuration menu will appear.

For details on configuration, refer to Chapters 5, 6, and 7. When you have finished configuring the
Micro PLC, pres€sc to return to the main menu.

Step 7. Enter a Ladder Program

A.
B.

In the Logicmaster 90 main menu, pré2s The Programming Software menu will appear.

Press-1, Program Display Edit. An empty program folder will appear. For details on using the
programming software, refer to thegicmaster 90-30/20/Micro Programming Software

User's Manual GFK-0466. A sample program for the Micro PLC is provided in the

Series 90™ Micro Programmable Logic Controller Self-Teach MarsBK-1104.

Warning

Turn off power to the Micro PLC before connecting field wiring.

Step 8. Connect Field Wiring

Refer to “Field Wiring Installation” in Chapter 4 for general wiring information and wiring
diagrams for each Micro PLC model.
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Frequently Asked Questions

1. What causes a “No Communications” message when | toggle to MONITOR or ONLINE?
Following are a few possible causes:

» Insufficient conventional memory (at least 545Kbytes) in your personal computer to load the
Logicmaster 90 communications driver.

Make sure the config.sys file in your computer is properly configured. For details on configuring
your config.sys file, refer to “Software Installation” in thegicmaster™ 90 Series 90™-
30/20/Micro Programming Software User's Manu@FK-0466. For additional assistance, call
your personal computer help line or GE Fanuc PLC Technical Support at 1-800-GEFANUC.

» Configuration mismatch between Logicmaster 90 in your computer and the PLC configuration.

Make sure that the computer and the PLC are using the same baud rate and parity. From the main
menu in Logicmaster 90, preB2 to enter the configuration software. To check the computer
settings, presE7, Programmer Mode and Setup, and thénPLC Communications Serial Port

Setup. To check the PLC settings, piessl/O Configuration. The PLC baud rate and parity will

be displayed in the Software Configuration Screen.

» Broken cable between your computer and PLC or broken or missing RS-232/RS-422
converter.

For information on installing the converter, refer to Appendix E in this manual.
2. How do you set up the High Speed Counters (HSCs)?

Using the Logicmaster 90 configuration software or a Hand-Held Programmer (HHP), enable each
HSC that you want to use. If you want the HSC to drive an output, you must enable its output in the
software configuration and set its Enable Output bit in your program or in the data tables. For
example, if HSC 1 is configured with its output enabled and its Output Enable bit, %Q505 is set, it
will control Q1. (HSC 1 will continually report to the CPU memory location %AI06.) A sample

rung that sets the Output Enable bit for HSC 1 is shown below.

FST SCN
%S0001 —t

+ ] [——+MOVE_|
| BIT |
N

+IN' Q+ %Q0505
| LEN]|
[00003]
+

+

For more information, refer to “High Speed Counter/CPU Interface” in Chapter 6 of this manual.

Simple (A-type) counters and A-Quad-B (B-type) HSCs caontinuouslyby default, resetting
themselves automatically when a high or low limit is reached. A-type HSCs can also be configured
for one-shoftcounting, in which the HSC counts to one past the limit and then stops.

In one-shot mode, the HSC can be reset by the program using a Communications Request
(COMM_REQ) function to write a zero to the Accumulator. The HSC can also be reset by the
Preload input. If the counter’'s Preload/Strobe parameter is set to PRELOAD (default), the
configured preload value will be loaded to the Accumulator when the Preload/Strobe signal goes
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active. For example, if PRELOAD is configured and the default Preload Value of 0 is used, an
input on 12 will reset the Accumulator for HSC 1.

For wiring information, refer to the diagrams in “High Speed Counter Inputs” and the wiring
diagrams provided in “General Wiring Procedures” in Chapter 4.

Warning

When the Micro PLC goes from RUN to STOP mode, the HSCs will
continue to operate. Also, the HSCs will remain in run mode through a
power cycle. Therefore, if an HSC is running when power is lost, it will run
when power is restored.

3. How do | program the Micro PLC?

You can use a Hand Held Programmer (IC693PRG300) or Logicmaster 90 software
(IC640HWP300, includes a 2-meter programming cable) loaded into a DOS-based personal
computer. The personal computer must have at least a 386 processor and at least 2 megabytes of
RAM.

For a new-user programming lesson, refer to Appendix A dbtfevare User's Manual

GFK-0466. Chapter 4 of thgeries 90™-30/20/Micro Programmable Controllers Reference
Manual, GFK-0467 provides descriptions and examples of programming commands for the Micro
PLC.

4. What should | do when | get a “Password disabled” or “insuficient privilege” message?
There are two possible causes for these messages:
« Password is set to DISABLE in the Software Configuration screen for the Micro PLC.

The default configuration for password is ENABLE. When changed to DISABLE and stored to the
Micro PLC, the setting is permanent. If the configuration is changed back to ENABLE and stored,
the “password disabled” error message will be generated and the store will not be allowed. You can
either change the configuration back to DISABLE, or use an HHP to erase the program and
configuration, thereby restoring the default configuration.

« Insufficient privilege has been set in the Software Configuration and stored to the PLC.

The OEM password cannot be oveitten. To remove the OEM password, you must use the HHP
to clear the PLC memory.

If a password has been set from the level 4 menu and then forgotten, you can override it. This
procedure is documented in Chapter 5 inSb&ware User's ManualGFK-0466. (The original
program disks are required.)

5. What does it mean when OK LED is blinking or the Run LED is not lighted?

Each time power is applied, the CPU performs a self check for several seconds. The OK LED
blinks during the self-test and then changes to a steady on state.

If the Run LED does not light when you go to run mode, the cause could be invalid configuration
or a fatal error in the CPU fault table.
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Programming Examples

Test Rung

In the following test rung, an input on 11 will turn on output Q1.

%I1 %Q1
1 1

I [ ()l

On-Delay Timer

In the following LD, the set coil, MO001, turns on the timer, which counts to 5 seconds (00050 x
0.10s) and then activates %M0002. %M0002 turns on the output, %Q0001, activates %M0003 to

reset the timer, and resets MO0O1.

[ START OF LD PROGRAM EXAMPLE ]
[  VARIABLE DECLARATIONS ]
[ BLOCK DECLARATIONS ]
[ START OF PROGRAM LOGIC ]
FST_SCN %MO0001
+—] [ (S)—
| MOOO1  +———+ %M0002
+ ] [ _—+ONDTR_+ ( ) I
[0.10s |
[
%MO0003 | |
t—] [—*R |
| |
CONST —+PV |
00050 +————+
%R0001
%MO0002 %Q0001
+ 11 () |
| L \/ I
|%M0002 %MO0003
+—I [ 0 I
+%M0002 %MO0001
+ (R—I

I 1L
[ END OF PROGRAM LOGIC ]
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Chapter| Introduction

2

Series 90 Micro PLCs offer an array of useful features, including:

GFK-1065F

Compatibility with Logicmaster 90-30/20/Micro programming software
Support for the 90-30 Hand-Held Programmer (HHP)

An alarm processor function

Password protection to limiteess to PLC contents

A built-in High Speed Counter (HSC) function that can be configured as four type A counters
or as one type B counter and one type A counter (DC in/relay out Micro PLCs only)

Two potentiometers that provide selectable analog inputs to %AI16 and %AI17 (with
configurable filtering)

Configurable software filtering of discrete inputs
Series 90 (SNP) and SNP Extended (SNPX), and RTU slave conationiprotocols

A pulse catch inputunction, selectable on up to four inputs, that detects pulses at least 100
microseconds in width

Pulse train and Pulse Width Modulation (PWM) outputs (Micro PLCs with DC output only)
Compatibility with 14-point expansion unit (23 and 28-point Micro PLCs)

Pager Enunciation function that can be configured to send a specified byte string from Serial
Port 2 (23 and 28-point Micro PLCs)

Two analog inputs and one analog output (23-point Micro PLC)
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The Micro PLC hardware consists of a single module that includes CPU, 1/O, and power supply
functions (Figure 2-1). The compact, lightweight unit is designed for 35mm DIN rail or panel

mounting.

a45452

=
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Typical 14-Point Micro PLC
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Typical 28-Point Micro PLC

Figure 2-1. Series 90 Micro Programmable Logic Controllers
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Compatibility

» Logicmaster 90-30/20/Micro software(IC641SWP301, 304, 306, 307), release 8.01 or later
e Series 90-30 firmware release 5.0 and later

» Series 90-30 Hand-Held Programmer (IC693PRG300)

» Series 90 Protocol (SNP and SNPX) and RTU Slave protocol

e Series 90-20 PLCs (Micro PLCs with relay output — IC693UDR005/010 and UAL006 — only)

Table 2-1. Configuration/Programming Software Versions for Partial Compatibility

Store to Store to Load from Load from
Logicmaster 90 Micro Rel. 2 Micro Rel. 3 Micro Rel. 2 Micro Rel. 3
Software Version or Earlier or Later or Earlier or Later
8.00 or later No Yes Yes Yes
5.01 or later Yes Yes Yes No
6.01 or later Yes Yes Yes No

Table 2-2. Micro to Micro Compatibility

Component Rel. 3 reads from Memcard Rel. 2 reads from Memcard
Written by a Rel. 2 Micro Written by a Rel. 3 Micro
Program Yes Yes
Registers Yes No
Configuration Yes No

Instructions and Function Blocks

The Series 90 Micro PLC supports most 90-30 instruction functions and function blockd
Detailed descriptions and examples of the use of these instructions can be found in the
Logicmaster 90-30/20/Micro Programming Software User's MaiG&lK-0466),Series 90-
30/20 Programmable Controllers Reference Man@#K-0467), andHand-Held

Programmer, Series 90-30/20/Micro Programmable Controllers User's MaffK{0402).

See Appendix A for a list of instructions supported by the Series 90 Micro PLC.
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Functional Description

CPU Board

The Micro PLC contains a CPU circuit board, an 1/0 board, and a Power Supply board. Figure 2-2

provides an overview of Micro PLC inputs and outputs and of the functions performed by each

circuit board.

The CPU contains and executes the user program and communicates with the programmer (HHP

or computer running Logicmaster 90-30/90-20/Micro software). The primary capabilities of the

Micro PLC CPU hardware are listed in Table

Table 2-3. CPU Capabilities

2-3

14-Point Micro PLCs

23 and 28-Point Micro PLCs

H8/3003 microprocessor running at 9.84Mhz
Powerup reset circuit

Interrupt for power fail warning (2.0 ms)
Internal Coils - 1024

Four configurable

5Khz HSCs

512K x 8 sectored flash memory for operating
system and nonvolatile user program storage (3K
words of user flash memory)

256K x 16 sectored flash memory for operating
system and nonvolatile user program storage (6K
words of user flash memory)

32 Kbyte RAM backed by super cap (provides dat
retention for 3—4 days with the power off at 25°C)

264 Kbyte RAM backed by lithium battery
Real time clock backed up by lithium battery

Maximum User Program - 3K words

Maximum User Program — 6K words

Registers - 256 words

Registers — 2K words

Typical Scan Rate: 1.8 ms/K of logic (Boolean
contacts)

Typical Scan Rate: 1.0 ms/K of logic (Boolean
contacts)

An RS-422 serial port that supports SNP, SNPX ¢
RTU Slave protocols

anbwo RS-422 serial ports: Port 1 supports SNP/SN
slave protocols; Port 2 supports SNP/SNPX Slave
and Master protocols and RTU Slave protocol. (P
2 does not support the HHP.)

PX

prt

Ability to support up to four expansion units

Series 90™ Micro PLC User's Manudlune 1998
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High Speed Counters (IC693UDR011/002/005,
IC693UALO006, IC693UDR010)

The high speed counter (HSC) function consists of four built-in counters. Each counter provides
direct processing of rapid pulse signals up to 5Khz for industrial control applications such as:
meter proving, turbine flowmeter, velocity measurement, material handling, motion control, and
process control. Because it uses direct processing, the HSC can sense inputs, count, and respond
with outputs without needing to communicate with the CPU.

The HSC function can be configured to operate in one of two modes:

A4 — four identical, independent, simple (type A) counters that can count up or down
B1-3, A4— counters 1-3 configured as one type B counter; counter 4 as one type A counter.

In either mode, each counter can be enabled independently. Type A counters can be configured for
up or down counting (default is up) and for positive or negative edge detection (default is
positive).

The HSC function is configured using the Series 90-30 and 90-20 Hand-Held Programmer or the
Logicmaster 90-30/20/Micro software configurator function. Many features can also be configured
from an application program using th©~IM_REQ function block.

Type A Counters

A type A counter accepts a count input that increments a 16 bit aledomit also acepts a
preload/strobe input that can either preload the counter accumulator with a user-defined value
(PRELOAD mode) or strobe the accuator (STROBE mode) into a 16-bit register.

The four type A counters provide 15 words of %Al data or 16 bits of %l data to the PLC. They
receive 16 bits of %Qala from the PLC. Each counter has two discrete inputs and one discrete
output.

Type B Counter

The type B counter provides an AQUADB counting function. An AQUADB input consists of two
signals (designatefl andB). A count occurs for each transitionaither A or B The counter uses
the phase relationship between A and B to determine count direction.

DC Output (IC693UDR005/010, UAL006)

The high-speed DC output (%Q1) can be configured for PWM, pulse train, or HSC output.
Counter channel 1 can be configured for only one of these outputs at a time. Because AQUADB
counting uses channels 1-3, the PWM and pulse train outputs are not available when a type B
counter is configured.

PWM Output

The frequency of the PWM output (19hz to 2Khz) is selected by writing a value to memory
location %AQ2. A PWM duty ratio (the amount of time that the signal is active compared to the
signal period) within the range of 0 to 100% can be selected by writing a value to memory
location %AQ3.
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Pulse Output

The frequency (10hz to 2Khz) of the pulse train is selected by writing a value to memory location
%AQ123. The number of pulses to be output (0 to 32767) is selected by writing a value to memory
location %AQ124.

ASCII Output (IC693UDR005/010, UALO06)

This feature allows you to send a specified byte string out the serial port by including a
COMM_REQ (Communiations Request) instruction in a ladder diagram. The Micro PLC can
automatically send a message to a remote location that has the ability to display an ASCII string,
such as a pager. As an example of how pager enunciation could be used, when a specific alarm
condition is detected by the PLC, the PLC would execut®slkd_REQ instruction to autodial

the modem attached to the serial port. If the autodzi®_REQ is successful, a second
COMM_REQ would be executed to send an infative ASCII string to the pager where it can be
viewed by the user. Finally, a thirddX™M_REQ would be sent to hang up the pager.

The I/O board provides the interface to the front panel input, output, and power supply
connections for the Micro PLC.

Input Circuits

DC Input Circuits (IC693UDR001/002/005/010, UALO06)

The DC input circuits condition and filter 24 VDC input voltages so that they can be properly
detected by the CPU module. The input points can be used in either positive or negative logic
mode.

The DC inputs can be used as regular inputs or to supply count and preload/strobe inputs for
HSCs. For more details on the operation of HSCs see Chapter 6.

AC Input Circuits (IC693UAA003/007)

The AC input circuits accefd20 VAC, 50/60 Hz signals. Input characteristics are compatible
with a wide range of user-supplied input devices, such as pushbuttons, limit switches, and
electronic proximity switches.

Potentiometer Inputs (All Models)

Two potentiometers are provided to allow adjustment of the values in analog registers %AI16 and
%AI17. The potentiometers can be turned by inserting a small screwdriver througteas lzole
in the Micro PLC front panel (see Figure 2-3.)

A potential use for the potentiometers would be to set threshold values for use in logical
relationships with other inputs/outputs.
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Output Circuits

Relay Output Circuits (IC693UDR001/002/005/010, UEX011, UALOOG6)

The 2-amp, isolated, normally open output circuits allow the low-level signals from the CPU
module to control relay devices. There is no fusing on relay outputs. The user should provide
external fusing to protect the outputs. The outputs can be configured as regular outputs or as
outputs controlled by the HSCs.

AC Output Circuits (IC693UAA003/007)
The AC output points provide 120/240 VAC, 50/60 Hz, 0.5 A signals.

DC Output (IC693UDR005/010, IC693UAL0O06)

The DC output circuit provides a 24 VDC output voltage. This output can be used as a normal DC
output, HSC-controlled output, pulse train output, or pulse width modulation (PWM) output.

Analog I/0 (IC693UAL006)

The 23-point Micro PLC features two analog input channels that map to %AI0018 and %AI0019
in the PLC. In voltage mode, the analog-to-digital (A/D) range of 0—32,000 counts corresponds
to a 0—10 V input signal. In 0—20mA current mode, the A/D range of 0—32,000 counts
corresponds to a 0—20mA input signal. In 4—20mA current mode, the A/D range of 0—32,000
counts corresponds to a 4—20mA input signal.

The analog output channel maps to %AQ0012. In voltage mode, the output channel digital-to-
analog (D/A) range of 0 to 32,000 counts corresponds to a 0—10V output. In 0—20mA current
mode, a range of 0 to 32,000 counts corresponds to a 0—20mA output signal. In 4—20mA
current mode, the A/D range of 0—32,000 counts corresponds to a 4—20mA output signal.
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Input/Output Connectors

Serial Ports

Port 1 on the Micro PLC is intended to be used as the programmer serial port. A second RS-422
compatible serial port, to be used by monitoring devices, is provided on 23 and 28-point Micro

PLCs.

Serial Communications Protocols

Table 2-4. Communication Protocols Supported

Micro SNP/SNPX Slave| SNP/SNPX Master 4-Wire RTU 2-Wire RTU
PLCs Slave* Slave*
14-point Port 1 not supported Port 1 Port 1
All releases Rel. 3.00 and laten Rel. 3.10 and later
23-point Ports 1 and 2, Port 2 Port 2 Port 2
Rel. 3.00 and later | Rel. 3.00 and later Rel. 3.00 and laten Rel. 3.10 and later
28-point Ports 1 and 2, Port 2 Port 2 Port 2
Rel. 2.01 and later | Rel. 3.00 and later Rel. 3.00 and laten Rel. 3.10 and later

*Also requires the following versions or later hardware: IC693UDRO01LP1, IC693UDR002LP1, IC693UAA003JP1,
IC693UDRO005JP1, IC693UALO06BP1, IC693UAA007HP1, and IC693UDR010BP1.

SNP/SNPX

The full set of SNP(X) Master oumands, as described iBNP-X Canmands” in theSeries 90
PLC Serial Communications User's Manu&FK-0582, is supported on Port 2 of the 23- and 28-
point Micro PLCs.

RTU Slave

This feature is implemented as specified in$eeies 90 PLC Serial Communications User’s
Manual GFK-0582. RTU as implemented in the Micro PLC is a subset of the Modbus™ Remote
Terminal Unit serial communications protocol. Prior to Release 3.10, RTU protocol is only
supported in the 4-wire implementation. Support for 2-Wire RTU was added in Release 3.10.
Table 2-5 lists the function codes supported by the Micro PLC.
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Table 2-5. RTU Function Codes

Function Code Description
1 Read Output Table
2 Read Input Table
3 Read Registers
4 Read Analog Input
5 Force (Write) Single Output
6 Preset Single Register
7 Read Exception Status
8 Loopback Maintenance
15 Force (Write) Multiple Outputs
16 Preset Multiple Registers
17 Report Device Type
67 Read Scratch Pad Memory

For the 14 point unit, an additional feature is implemented that automatically detects whether the
configuration/programming software is attached to the Micro PLC. The firmware will auto-detect
the presence of the programmer when RTU is the active protocol, so that you only need to begin
using the configuration/programming software for a 14 point Micro to be able to communicate
with it.

Port 1 (All Models)

A 15-pin D-type, female connector on the front of the Micro PLC provides the connection to an
RS-422 compatible serial port which is used to communicate with Logicmaster 90-30/20/Micro
software, the HHP, or for general purpose communications. This port suppiéttand SNPX
protocols. On 14-point Micro PLCs, this port also supports RTU Slave protocols. The RS-422
connector is protected by an access door. This port can be configured using the Logicmaster 90
configuration program or the HHP, except for RTU communications, which must be configured by
a COMM_REQ function in ladder logic.

a45451

RS-422 Compatible
Serial Port

Potentiometers

Figure 2-3. Micro PLC RS-422 Serial Port
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Port 2 (23 and 28-Point Models)

A second RS-422 compatible serial port, also protected bgaassdoor, is provided on 23 and
28-point Micro PLCs. This port can be used for general purpose communicationSN&ing
SNPX, and RTU Slave protocol. $drPort 2 can also be configured asSiMP/SNPX Master

port. The following programming/configuration software features are supported through Port 2
when there is no programmer connected to Port 1:

1. The status line correctly displays current information about the PLC. If the proper folder is
selected and verified, the status line will show LOGIC EQUAL.

2. You can view any of the reference memories on the TABLES page in Logicmaster 90 and can
change individual values.

3. When ONLINE and LOGIC EQUAL are displayed in the status line, the references will be
displayed correctly when you view the program logic.

You can set the privilege level to 1 or 2. (Privilege levels 3 and 4 can not be accessed.)
The PLC and IO fault tables are displayed.
The Time-Of-Day clock can be set and its current value displayed.

The RUN/STOP state of the PLC can be changed, either by préssimB or using the
PLCRUN screen.

It is not possible to load and store programs and configuration through Port 2, because the
privilege level is restricted to level 2 by the PLC firmware. Autobaud is not supported on Port 2.
Port 2 can be configured using the Logicmaster 90 configuration software orQiyill G(REQ
function block within a ladder logic program (see “Configuring Serial Ports” in Chapter 5).

N o o &

On release 3.0 and later 28-point Micro PLCs, a sepaiiielD for Port 2 can be configured
using Logicmaster 90 software release 8.00 or later. On earlier releases, Port 2 siaieslihe
with Port 1 and the SNP ID can only be changed through Port 1. (For moraatifar about the
SNP ID, refer to “Selecting SNP Connections” and “CPU Conéitjon” in the
LogicmasterSeries 90-30/20/Micro Programming Software Users MaGidd-0466.)

Communication through Port 2 may be lost (host may time out) while operations that involve
writing to flash memory, including storing the program, are being performed through Port 1.

Expansion Port (23 and 28-Point Models)

A 40-pin connector is provided on the right side of the Micro PLC for connection to an expansion
unit using a short (8m) ribbon cable (provided with the Micro Expansion Unihis ribbon

must be used/substitutes are not compafjbiehe Micro PLC can support up to four expansion
units connected in series.

Table 2-6. Expansion Unit Compatibility

Micro PLCs Release
14-point not supported
23-point Rel. 3.00 and later
28-point Rel. 3.00 and later

Chapter 2 Introduction 2-11



Terminal Strips

The Micro PLC module has two non-removable terminal strips. The input connections are on the
top terminal strip and the power supply and output connections are on the bottom terminal strip.

Refer to Chapter 4 for field wiring information and diagrams.
An optional removable terminal strip (IC693ACC002) , shown in Figure 2-4, is available for

Micro PLCs. (They can be placed side-by-side on 28-point Micro PLCs.) The removable terminal
strips can be used on the top or bottom of the Micro PLC and are inserted under the existing screw

terminals.
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Status Indicators

The module contains LEDs that provide the user with a visual indication of the CPU and 1/O
status.

Table 2-7. Indicators

LED Name Function
PWR Lighted if power is supplied to the unit and the power supply is operating correctly. Npt
lighted if a power supply fault occurs or if power is not applied.
OK Blinks during self-diagnostics. Blinks (with RUN indicator) if a fault is detected during| self-
diagnostics.

When lighted steadily, indicates that self diagnostics have all passed.

(U
~—

RUN Lighted when the PLC is executing the logic program entered by the user (RUN mod
Blinks if a fault is detected during self-diagnostics.

INPUT These LEDs indicate the status of individual input points. If the associated LED is lighted,
the voltage at the input point is high enough to energize the input circuit. If the LED is not
lighted, the voltage is too low to energize the input circuit (see “I/O Specifications” in
Chapter 4 for thresholds). The input LEDs indicate the input status in all CPU modes:
STOP with I/O Disabled, STOP with I/O Enabled and RUN (standard sweep or constant

sweep).

OUTPUT These LEDs indicate the status of individual output points. An LED is lighted when it$
corresponding output is commanded to turn ON (for example if %Q1 = 1, OUTPUT 1|LED
will be lighted).

All outputs turn OFF in the STOP with 1/0O Disabled mode. Outpilt$wald last state or
the present user-commanded state in the STOP with I/O Enabled mode. In the RUN|mode,
the outputs are controlled by the ladder logic program.

Power Supply Board

The power supply converts the AC or D(®ut source power to voltages required for internal
circuitry. Power requirements are listed in Tables 2-12 and 2-13.

On DC-input Micro PLCs, the power supply board also provides an isolated 24VDC supply to
power input circuits and user devices. (Refer to page 2-16 for maximum current loads for each
model.) These outputs do not have fuse protection. The user should provide external fuses to
protect the outputs.

On 23-point Micro PLCs (IC693UALOO06), the power supply board provides internal 15VDC
power for the analog output current loop and a +15VDC supply for the analog input and output
voltage circuits.
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Configuration and Programming

The Micro PLC can be configured and programmed using any of the following methods.
» Logicmaster 90-30/20/Micro software on one of the following types of computers:

O Workmaster™ Il or a CIMSTAR™ | industrial computer

o IBM® PC-AT, PS/® (Personal System@é with 2 Mbyte RAM and an Intel 386 or
higher processor

O MS-DOS comptible Personal Computer with 2 Mbyte RAM and an Intel 386 or higher
processor

» Logicmaster 90 Micro software with any of the above computers.
* Series 90-30/90-20 Hand-Held Programmer (IC693PRG300).

Configuration and programming can be accomplished off-line from the PLC using the
Logicmaster 90 programmer. If you are using an HHP, configuration and programming can be
done on-line with the HHP attached to and interfacing with the PLC. Programming and
configuration communications must use Port 1.

The Micro PLC provides flash memory for non-volatile user program storage and for system
firmware. The user program is always executed from flash memory. However, the Micro PLC can
be configured to read its configuration at powerup from either RAM or flash memory (ROM).

Use of the programming and configuration software is described lrotfiemaster 90-
30/20/Micro Programming Software User's Manu@l-K-0466. The Workmaster Il computer is
described in th&Vorkmaster Il PLC Programming Unit Guide to Operation ManGi#K-0401.
Use of the HHP is described in tHand-Held Programmer, Series 90-30/20/Micro
Programmable Controllers User’'s Manu&FK-0402.

Fault Reporting

The Micro PLC monitors internal operations for system and user problems. These faults are
reported through the %S references and through an internal fault table. Access to %S information
is available through the Logicmaster 90 software or the HHP. The fault table can ocdgdmed

by Logicmaster 90 software. For more details on faults and fault reporting, see Chapter 9.

Series 90™ Micro PLC User's Manudlune 1998 GFK-1065F



Specifications

The following tables list ordering information, physical and functional characteristics, and input
power requirements for the Micro PLCs. Specifications for input and output signals are provided
in Chapter 4.

Table 2-8. 1/0 Point Configurations

Input Points Output Points
Description (points/common)* (points/common)* Catalog Numbers
14 point DC in/relay out, AC power 8 DC 6 relay IC693UDRO001
(4 and 4) (1, 1, and 4)
14 point DC in/relay out, DC power 8 DC 6 relay IC693UDRO002
(4 and 4) (1, 1, and 4)
14 point DC in/DC out, DC power 8 DC 6 DC IC693UDDO004
(4 and 4) (6)
14 point AC in/ AC out, AC power 8 AC 6 AC IC693UAA003
(4 and 4) (2 and 4)
28 point DC in/relay and DC out, AC power 16 DC 1DC, 11 relay IC693UDRO005
(4,4,4,and4) |(1,4,1,1,1,1,and 3
28 poaint AC in/AC out, AC power 16 AC 12 AC IC693UAA007
(4,4, 4,and 4) (2,4, 2,and 4)
28 point DC in/relay out, DC power 16 DC 1DC, 11 relay IC693UDRO010
(4,4,4,and4) |(1,4,1,1,1,1,and 3
23 point analog DC in/relay and DC out, AC poyer 13DC, 2 analpg 1 DC, 9 relay IC693UAL006
(4,4, 4, and 2) 1 analog
(1,4,1,1,1,and 1)
14-point Expansion Unit 8 DC 6 relay IC6963UEX011
DC in/relay out, AC power (4 and 4) (1,1, and 4)
*See Chapter 4 for fusing information.
Accessories
Description Catalog Numbers
Series 90 Micro PLC Programming Software, Cable Kit, and manuals IC640HWP300
Hand-Held Programmer with Cables and Manual (includes IC693CBL303) IC693PRG300
Hand-Held Programmer Memory Card IC693ACC303
Logicmaster 90 Software (software only) IC641SWP300
Removable Terminal Strip IC693ACC002
Expansion Unit Cable IC693ACCO003
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Table 2-9. Physical and Functional Characteristics (14-Point PLCs)

Weight:

IC693UDR001/002/UAA003/UEX011 0.86 Ibs (390 g)

Module Dimensions Height: 3.2” (82mm)
Depth: 3.0” (76mm)
Width: 4.5" (115mm)

Typical Scan Rate 1.8 ms/K of logic (Boolean contacts)

Maximum number of Discrete Physical /0 Points 14 (8 inputs/6 outputs)

Maximum number of slave devices per network 8 (can be increased with a repeater)

Output Power Supplies

IC693UDR001/002/UEX011 24V/DC for input circuits & user devices, 100mA max.

+5VDC on pin 5 of Serial Port, 155mA max (for UDR001/002
only)

Super cap backup for RAM Provides data retention for 3—4 days with the power off at 25°C.

Table 2-10. Physical and Functional Characteristics (28-Point PLCs)

Weight IC693UDRO005 1.51Ibs (680 g.)
IC693UAA007 1.54 Ibs (700 g.)
IC693UDRO010 1.54 Ibs (700 g.)

Module Dimensions Height: 3.2” (82mm)

Width: 8.6” (218mm)
Depth: 3.0” (76mm)

Typical Scan Rate 1.0 ms/K of logic (Boolean contacts)
Real Time Clock accuracy

10°C 4.54 sec./day

25°C 5.22 sec./day

55°C 10.66 sec/day

Maximum number of Discrete Physical /0 Points 28 (16 inputs/12 outputs)
Maximum number of slave devices per network 8 (can be increased with a repeater)

+24 VDC Output Power Supply (IC693UDR005/010) | 200 mA maximum
(for input circuits and user devices)

+5 VDC on pin 5 of Serial Ports

Serial Port 1 155mA maximum
Serial Port 2 100mA maximum
Serial Ports 1 & 2 combined 255mA maximum (The load on either port can exceed the

individual ratings listed above, if the combined load does not
exceed 255mA.Bee “Caution” below.

Lithium battery lifetime Shelf life (powered down)
Up to 7 years typical at 30 °C

Up to 5 years typical at 55 °C

Caution

If you are using loads greater than the individual current ratings for the
+5VDC supply on pin 5 of Port 1 or Port 2, operator interface delees must
be connected and disconnected with the power to the Micro PLC off. (This
precaution is not necessary if the loads on both ports are less than their
individual current ratings.)
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Table 2-11. Physical and Functional Characteristics (23-Point Micro PLC, IC693UAL006)

Weight

1.52 Ibs (690g)

Module Dimensions

Height: 3.2” (82mm) Width: 8.6” (218mm) Depth: 3.0”
(76mm)

Typical Scan Rate

1.0 ms/K of logic (Boolean contacts)

Real Time Clock accuracy
10°C (with internal 15°C rise)
25°C (with internal 15°C rise)
55°C (with internal 15°C rise)

4.54 sec./day
5.22 sec./day
10.66 sec/day

Maximum number of Discrete Physical /0 Points

23 (13 inputs/10 outputs)

Maximum number of slave devices per network

8 (can be increased with a repeater)

+24 VDC Output Power Supply
(for input circuits and user devices)

200 mA maximum

+5 VDC on pin 5 of Serial Ports
Serial Port 1
Serial Port 2
Serial Ports 1 & 2 combined

155mA maximum
100mA maximum
255mA maximum (The load on either port can exceed the
individual ratings listed above, if the combined load does no
exceed 255mA.pee “Caution” below.

Lithium battery lifetime

Shelf life (powered down)
Up to 7 years typical at 30 °C
Up to 5 years typical at 55 °C

Analog inputs
Input ranges

Two, differential

0to 10 V (10.24V maximum)
0 to 20 mA (20.5mA maximum)
4 t0 20 mA (20.5mA maximum)

Resolution: 0to 10 V range
0 to 20 mA range
4 to 20 mA range

Accuracy

Linearity

Common mode voltage
Filter response time

10 bits (1 LSB = 10mV)
9 bits (1 LSB = 40uA)
8+ bits (1 LSB = 40pA)

1% of full scale over full operating temperature range

+3 LSB maximum

200 V maximum

20.2ms to reach 1% error for step response

Analog outputs
Output ranges

1, single-ended, non-isolated

0 to 10V (10.24V maximum)
0 to 20mA (20.5mA maximum)
4 to 20mA (20.5mA maximum)

GFK-1065F

Resolution 12 bits over 0 to 10V range (1 LSB = 2.5mV)
12 bits over 0 to 20mA range (1 LSB = 5pA)
11+ bits over 4 to 20mA range (1 LSB = 5pA)
Accuracy +1% of full scale over full operating temperature range
(0°C to 55C)
Caution
If you are using loads greater than the individual current ratings for the
+5VDC supply on pin 5 of Port 1 or Port 2, operator interface delees must
be connected and disconnected with the power to the Micro PLC off. (This
precaution is not necessary if the loads on both ports are less than their
individual current ratings.)
Chapter 2 Introduction
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Table 2-12. AC Power Requirements

AC Power Requirements — (IC693UDR001, IC693UAA003/007, IC693UDROO5, IC693UEX011)

Range 100 -15% to 240 +10% VAC
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 VAC

Inrush Time 2 ms for 40 A

Inrush Current 14-point Micro PLCs and
14-point Micro Expansion Unit

28-point Micro PLCs

18 A maximum at 120 VAC
30 A maximum at 200 VAC
40 A maximum at 265 VAC

30 A maximum at 200 VAC
40 A maximum at 265 VAC

Input Current 14-point Micro PLCs

28-point, DC In/Relay Out

0.12 A typical at 200 VAC
0.25 A typical at 100 VAC

0.26 A typical at 100 VAC

Micro PLCs 0.12 A typical at 200 VAC
28-point, AC In/AC Out 0.16 A typical at 100 VAC
Micro PLCs 0.09 A typical at 200 VAC
Input Power Supply Rating UDRO001 35 VA
UAA003 20 VA
UAAQ07 25 VA
UDRO05 40 VA
UEX011 35 VA

AC Power Requirements — (IC693UAL006)

Range

100 -15% to 240 +10% VAC

Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 VAC
Inrush Time 2 ms for 40 A

Inrush Currents

35 A maximum at 200 VAC
46 A maximum at 265 VAC

Input Current

0.35 A typical at 100 VAC
0.22 A typical at 200 VAC

Isolation

1500VAC rms field side to logic (both power supply input and
VDC power supply output)

24

Input Power Supply Rating

50 VA

Series 90™ Micro PLC User's Manudlune 1998
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Table 2-13. DC Power Requirements

DC Power Requirements — (IC693UDR002/010)
Range 14-point Micro PLC 12 -15% to 24 +25% VDC
12 -15% to 24 +10% VAC
28-point Micro PLCs 24 -20%, +25% VDC
24 -15%, +10% VAC
Hold-up 14-point Micro PLCs 4 ms at 10 VDC
10 ms at 12 VDC
28-point Micro PLCs 2ms at 9.5 VDC
Inrush Current 14-point Micro PLC 65 A maximum at 24 VDC
81 A maximum at 30 VDC
28-point Micro PLC 65 A maximum at 24 VDC
81 A maximum at 30 VDC
Inrush Time 14-point Micro PLC 10 ms for 81 A
28-point Micro PLC 10 ms for 81 A
Input Current 14-point Micro PLE 0.4 Atypical at 24 VDC
0.8 A typical at 12 VDC
28-point Micro PLC 1.4 Atypical at 24 VDC
Input Power Supply Rating UDRO002 15w
UDRO10 20w
Notes

1. If configured to disable powerup diagnostics, the 28-point DC In/ Relay Out/DC Power unit (IC693UDR010)
will begin logic solution 100ms after the voltage level of the power supply input reaches and maintains 24VDC.
The 24VDC power source for the UDRO010 unit must have enough transient current capability to support the
inrush current of the power supply and maintain a 24VDC voltage level (see power supply specifications for
inrush requirements above).

2. The DC power supply requires more current at startup voltage (approximately 4 VDC) than at rated input
voltage. A minimum of 2.0 A isetessary to start up the DC power supply.
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Table 2-14. Environmental Requirements

Operating temperature

0to55°C

Storage temperature

-40 °C to 85 °C

Relative humidity

5% to 95%

Table 2-15. Memory Allocation

Type 14-Point Micro PLCs 23 and 28-Point Micro PLCs
Application Program 3K words 6K words
%R 256 words 2K words
%Al 128 words 128 words
%AQ 128 words 128 words
%I 512 bits 512 bits
%Q 512 bits 512 bits
%G 1280 bits 1280 bits
%M 1024 bits 1024 bits
%T 256 bits 256 bits
%S 128 hits 128 hits

For a list of reserved memory locations, refer to Appendix B.
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Installation Requirements

Installation

The Micro PLC should be installed in a location that meets the environmental requirements listed
on page 3-20. For best performance of your Micro PLC, the installation location should also
adhere to the following guidelines:

» The temperature must not change so rapidly that condensation could form on or inside the
unit.

* No combustible gases.
* No dust, salty air, or conductive materials (iron powder, etc.) that could cause internal shorts.
» If possible, do not install the Micro PLC where it will be exposed to direct sunlight.

« Provide adequate ventilation space. Recommended minimum space allowances are
approximately: 50mm (2 inches) top, sides and bottom. See Figures 3-1 through 3-3.

« Do not install the Micro PLClaove equipment that generates a large amount of heat.
e If the ambient temperature exceeds 55°C, provide tlaton fan or air conditioner.

¢ Do not install the Micro PLC within 200mm (8 inches) of any high voltage (more than
1000V) or high current (more than 1A) line (except for outputs controlled by the Micro PLC).

« For ease of maintenance and safety, locate the Micro PLC as far away from high voltage
equipment and power generation equipment as possible.

e For recommended field wiring practices, refer to “General Wiring Procedures” in Chapter 4.

The Micro PLC can be mounted on a wall or panel using screws, or on a 35 mm DIN rail. The
Micro PLC must be mounted on a vertical surface. Do not mount it on a horizontal surface. (See
Figures 3-1 through 3-3 for recommended mounting orientation and spacing requirements.)

a45442

Proper Mounting Improper Mounting

— ¥ 5

)

e o\
—T

Figure 3-1. Recommended Mounting Orientations for the Micro PLC
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Mounting a Unit on a DIN Ralil

The method of mounting a Micro PLC unit on a 35 mm DIN rail is shown below. A small clip on
the back of the unit holds it in place on the rail.

a45440

N

DIN
DIN Rail

Rail
Tab/

(Engaged) L J

Tab <4 Clip \CI'
(Retracted) ‘ ? P

Position the upper edge of the unit over Pivot the unit downward (for a unit being mounted
the DIN rail, so that the rail is behind the right side up) until the unit is over the DIN rail.
tab as shown above. Pull the clip down. Press the clip firmly into place.

Removing a Unit From a DIN Rail

To remove a unit from a DIN rail, follow the procedure shown below.

a45441

DIN

Rail DIN

/ Rail

Tab | .
(Engaged) 2w Tab <& Clip
f Clip (Retracted) ‘

Pull clip at the bottom of the unit down until it is Pivot the unit away from the
disengaged from the DIN rail. rail.
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Grounding Procedures

Equipment grounding recommendations and procedures are listed below. These grounding
procedures must be properly followed for safe operation of your Micro PLC system.

* The maximum recommended resistance to ground is Q0@mquivalent to 100 feet of AWG
#12 — 3.29mrf — copper cable).

» Grounding installation must conform to National Electrical Code (NEC) standards.

» Ground conductors should be connected with separate branches routed to a central earth
ground point. This method is shown in the figure below.

» Ground conductors should be as short and as large in size as possible. Braided straps or
ground cables — AWG #12 (3.29rﬁ)mr larger — can be used to minimize resistance.
Conductors must always be large enough to carry the maximum short circuit current of the
path being considered.

a45684
Motor Drives Machinery
and
other
Electrical
Control
Programming Series 90 Micro Equipment
Device PLC
NOTE
Signal and power
Earth —- Central connections
Ground =  Ground Point not shown

Figure 3-4. Recommended System Grounding

Logicmaster Programming Device Grounding

For proper operation, the programmer for Logicmaster 90 Micro software (Workmaster Il or
CIMSTAR I, or IBM-PC or compatible computer) must have a ground connection in common

with the Micro PLC. Normally, this common ground connection is provided by ensuring that the
programmer’s power cord is connected to the same power source (with the same ground reference
point) as the Micro PLC, but this will need to be verified for each installation.

/0 Installation and Wiring

GFK-1065F

Wiring connections to and from user-supplied input and output field devices are terminated at two
terminal strips on the Micro PLC front panel. I/O connections are defined on the Micro PLC front
panel. Wiring diagrams are provided in the “Field Wiring” section of Chapter 4.
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Powerup Self-test

Warning

Ensure that the protective cover is installed over terminals on the terminal
board when power is applied to the unit. The cover protects against
accidental shock hazard which could cause severe or fatal injury to the
operator or maintenance personnel.

After the proper power connections have been made, the Micro PLC can be powered up to verify
that the unit is installed correctly.

Normal Powerup Sequence

Apply the required power to the power inputs.
» The Power indicator, labeled PWR, should light.

» The CPU status indicator, labeled OK, blinks during the power-up self diagnostics. When
self-diagnostics have been successfully completed, the OK indicator will remain lighted. (The
Micro PLC can be configured to power up without running diagnostics. Unless your
application requires fast power up, it is recommended that you leave powerup diagnostics
enabled. For configuration information, refer to Chapter 5.)

» The CPU status indicator, labeled RUN, should light if the unit is configured to run on power-
up.

» If any of the input points have been wired to field devices that energize those circuits and the
RUN indicator is lighted, the corresponding input LEDs should light.

« Ifthe RUN indicator is not lighted, all output indicators should be dark (in the STOP with 1/O
Disabled mode).

After verifying that a valid power-up sequence has occurred, attach a programming device (Hand-
Held Programmer or computer with Logicmaster 90 software) to configure the Micro PLC and
develop programs for the unit.

Caution

During a gradual power down, when the input power supply voltage is
below the minimum operating voltage, the Micro PLC may power off and
then power on again until the input voltage drops low enough to prevent
power on again. You should take precautions if this type of behavior cannot
be tolerated in your application.
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Fast Powerup

Powerup diagnostics can be disabled using the Logicmaster 90 configuration software. Unless
your application requires unusually fast powerup, it is recommended that you leave this feature
enabled. Disabling powerup diagnostics has the following effects:

The I/O Link Interface Expansion Unit will not work.

No expansion units can be used. (If expansion units are connected while powerup diagnostics
are disabled, faults will be logged in the 1/O tables.)

All HHP key sequences will be ignored when the Micro PLC is powering up.

Table 3-1. Powerup Times with Powerup Diagnostics Disabled

Model Time
28-point units
IC693UDRO010 100ms
IC693UDRO0O05/UAAQ07 300ms (typical)
All 14-point units 350ms (typical)

Error Detection And Correction

If the Micro PLC fails the power-up self-test, one of the conditions listed in Table 3-2 will be
observed after applying power.

Table 3-2. Powerup Sequence Troubleshooting

Symptom Action

PWR indicator does not light. 1. Check that the proper power source is provided and|is

on.

—

2. With power supply off, check wiring to the module unji
to be sure it is connected correctly.

PWR indicator lighted but OK indicator |This indicates that the power source is good and that the
not lighted. CPU has detected an internal fault.)

Refer to “Powerup Diagnostics” in Chapter 9.

PWR indicator on, but OK and RUN The Micro PLC features built-in blink codes to assist in
indicators are blinking. troubleshooting. For definitions, refer to “Powerup
Diagnostics” in Chapter 9.
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Connecting a Programming Device

The Micro PLC can be programmed and configured using either the HHP or the Logicmaster 90
software (included in IC640HWP300). Both of these methods are described in Chapter 5.

An RS-422 compatible serial port is provided on the front of the Micro PLC for communication
with Logicmaster 90-30/20/Micro software or the HHP. This port can also be used for general
purpose communications using the Series 90 ProtdsblB @nd SNPX). On 14-point Micro
PLCs, this port can also be used for RTU Slave communications.

A second RS-422 compatible port (Serial Port 2) is provided on 28-point Micro PLCs. This port
can be used for general purpose communications @Ry SNPX and RTU Slave. It is not

possible to load and store programs and configuration through Port 2, because the privilege level
is restricted to level 2 by the PLC firmware. Communications through Port 2 may be lost (host
may time out) while operations that involve writing to flash memory, including storing the
program, are being performed through Port 1.

For additional information on the functions of the serial ports, refer to “Serial Ports” in Chapter 2.
For serial port orientation and pinouts, see Appendix D.

Connecting the Hand-Held Programmer

The Hand-Held Programmer (IC693PRG300) is a compact programming device that connects to
the Micro PLC 15-pin serial port through a 6 foot (1.83 meter) cable that conforms to the RS-485

specification.
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Figure 3-5. Hand-Held Programmer
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Warning

Always connect the cable to the Hand-Held Programmer first, then connect
the cable to the Micro PLC. This avoids any chance of shorting the +5 volt
supply on the PLC which could cause incorrect operation of the Micro PLC.
Incorrect operation of the PLC could damage the equipment or cause
personal injury to an operator.

To connect the Hand-Held Programmer cable:

» Attach the 15-pin male D connector on one end to the mating 15-pin female D connector on
the Hand-Held Programmer.

« Attach the connector on the other end of the cable to the RS-422 connector on the Micro PLC
(Port 1 on the 28-point Micro PLC). These connections are shown in Figure 3-6.

Note

Port 2 on the 28-point Micro PLC does not support the HHP. You must connect
the HHP to Port 1.

a45438
—1
Hand-Held .
Programmer Series 90 B::::::--
(IC693PRG300) Micro PLC
| Cable (IC693CBL303)

Figure 3-6. Hand-Held Programmer Cable Connection to a Micro PLC
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Connections for Using Logicmaster 90-30/20/Micro Software

You need a Software and Cable Kit package (IC640HWP300) to use Logicmaster 90 Micro
software with the Micro PLC.

Workmaster || Computer with WSI

The cable connection for this configuration is from the connector on the WSI board
(IC647WMI920) to the Micro PLC serial port as shown below.

[ [x] Serial Cable
o WSl (IC647CBL704)
I:I Serial

| N I
@ Series 90 P
Micro PLC B """

Workmaster |l

a45445

Figure 3-7. Logicmaster 90 Micro Programmer Connection through a WSI

IBM-PC Compatible Computer

This configuration uses a standard RS-422 or RS-232 serial communications port on the IBM-PC
compatible computer. An RS-422/RS-232 miniconverter (IC690ACC901) is required. Examples
of cable connections for this type of interface are shown in Figure 3-8. Refer to Appendix E,
“Converters” for a complete description of the miniconverter.
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(See 15 pin connector assignment)

Figure 3-8. Examples of Serial Connection from Series 90 Micro PLC to Computer
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Multidrop Serial Data Configuration to Series 90 PLCs

Note

Any installation that includes PLCs over 50 feet (15.2 meters) apart must
include optical isolation.

The Series 90 Micro PLC supports a maximum of eight devices on a single serial link per
network. This number can be increased with the use of a repeater. For additional information on
serial communications, refer to tBeries 90 PLC Serial Communications User's ManG#K-

0582.

Termination resistance for thee€eive [ata (RD) signal needs to be connected only on units at

the end of the line. This termination is made on the Series 90 Micro PLC products by connecting
a jumper between pins 9 and 10 inside the 15-pin D-shell. Sample cabling for multidrop
installations is provided in Appendix D, “Serial Ports and Cables” and Appendix E, “Converters.”
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Replacing Fuses (AC In/AC Out Models Only)

Caution

There are no user-replaceable parts in the DC In/Relay Out Micro PLCs
(UDR001/002/005/010, UAL0OO6, UEX011).

The AC In/AC Out model Micro PLCs (IC693UAA003/007) provide user-replaceable fuses for
their AC output points. Because each output fuse is on the common of several circuits, a blown
fuse will prevent the entire group associated with it from working. (Refer to Table 3-3 and to the
field wiring diagrams in Chapter 4.)

Warning

Remove power from the unit before removing field wiring or removing the
front cover. Failure to remove power from the unit before disassembling it
could cause severe or fatal injury to personnel.

Caution

Do not attempt to remove the circuit boards from the Micro PLC assembly,
or to replace fuses on the power supply board. Any disassembly beyond
removing the front cover and replacing AC output fuses could damage the
unit and will invalidate the warranty.

The plug-in fuses are located on the 1/O circuit board (Figure 3-9), which is located immediately
behind the Micro PLC front cover. To replace these fuses:

1. Remove power from the unit and 1/O devices.
2. Remove field wiring from the unit.
3. Remove front cover from the unit. (Gently press inward one of the tabs located on the sides of

the unit and pull the cover off.)
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4. Replace each blown fuse with the appropriate fuse type, listed in Table 3-3.
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Figure 3-9. Locations of Fuses on AC In/AC Out I/O Board
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Caution

The fuse on the power supply board, which is located at the bottom of the
unit, is not replaceableand cannot be easily accessed. This fuse is provided
as a safety precaution. If it blows, a fault in the power supply is indicated
and the Micro PLC should be replaced.

Note

The fuses listed below are only for the output points on the AC In/AC Out Micro
PLCs (IC693UAA003/UAA007). You can easilgaess these fuses by removing
the PLC front coverThere are no user-replaceable parts in the DC In/Relay

Out Micro PLCs.

Table 3-3. List of Fuses for AC In/AC Out I/O Boards

Micro PLC Location Output Points Controlled
IC693UAA003, IC693UAA007 | FUSE 1 Q1-Q2
FUSE 2 Q3-Q6
IC693UAA007 FUSE 3 Q7-Q8
FUSE 4 Q9-Q12

Table 3-4. Fuse Specifications

Current Rating 3.2A

Catalog Number Available From

GE Fanuc: IC693ACC001 GE Fanuc Automation N.A., Inc. — Asia Pacific Operations
(5/package) No. 1 Teban Gardens Crescent

Jurong — Singapore 608919

Phone: (65) 566-9902 or (65) 566-4918
Fax: 011 (65) 567-1856 or 011 (65) 566-7703

Third Party: Daito HM32 See “Distributors,” below*

*Distributors

U.S.A MHOTRONICS, Inc. Phone: 847-913-
960 Corporate Woods Parkway 9566
Vernon Hills, IL 60061 Fax: 847-913-9587
Europe OESS Gmbll Frankfurt Office Phone: 6106-
Senefelder Street 1 750313
63110 Rodgau, Germany Fax: 6106-72719
Singapore B.B.S. Electronics PTE. LTD Phone: 748-8400
1 Genting Link, #05-03 Fax: 748-8466

Perfecindustrial Building
Singapore 1334
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Expansion Unit Installation

The 23-point Micro PLCs support the Series 90 Micro Expansion Units (IC693UEX011), Generic
(third party) expansion units, and the I/O Link Interface unit (IC693UEX013). Up to four
expansion units can be connected in series to a base Micro PLC.

Caution

Power down the Micro PLC before connecting an Expansion Unit.
Connecting an Expansion Unit with the Micro PLC powered up will damage
the unit.

Note

If you are connecting a third-party expansion unit, you will need to provide a
ribbon cable. Software filtering of generic (third-party) expansion 1/O is not
supported. Hardware filtering should be supplied to meet the required noise
immunity on these units.

Micro Expansion Unit

The Micro Expansion Unit (IC693UEX011) connects to a 23-point Micro PLC to provide

additional I/O points (8 inputs and 6 outputs per each unit). This expansion unit has the following
features:

» Ribbon cable for connection &8-point Micro PLC is provided with expansion unit. This
ribbon cable is &wm in length and cannot be substituted. That is, you must use the
ribbon sipplied with the unit.

* The Micro PLC firmware supports input filtering of the 14-point expansion units.

The expansion unit has a 40-pin female connector at each end. The left connector can be
connected to either a base Micro PLC or to another expansion unit’s right-side 40-pin female
connector via a short ribbon cable. Tabib lists pin assignments for the expansion ports.

Caution

The 40-pin ribbon cable provided with the Micro Expansion Unit has keyed
connectors to prevent incorrect connection. Powering up the system with the
cable improperly installed can damage the Expansion Unit. Do not
substitute the ribbon cable provided with this Micro PLC with a generic
ribbon cable. If you need to order replacements, the part number is
IC693ACCO003.

3-16 Series 90™ Micro PLC User's Manudlune 1998 GFK-1065F



245692

28 Point
Base Unit

14 Point
Expansion Unit

40 pin ribbon connector

40 pin connector for next Expansion Unit (4max)

Figure 3-10. Expansion Unit Installation

Note

Cable length is fixed at minimum length to eliminate noise.

Micro Expansion Unit Orientation

Caution

The Micro Expansion Unit's input expansion port must be connected to the
output expansion port of the base Micro PLC (or another expansion unit).
Connecting the unit in the reverse position will damage the DC input circuit
when the system is powered up.

40 pin ribbon cable 40 pin ribbon cable

28 Point 14 Point 14 Point
Base Unit Expansion Unit Expansion Unit

oooooooo
oooooo

Correct

Figure 3-11. Micro Expansion Unit Orientation

Note

The part number for the Micro expansion ribbolG8§93ACC003. These
ribbons come in 42-pack.
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Electromagnetic Compatibility

To meet the electromagnetic compatibility requirements of FCC Rule part 15, subpart J, the Micro
Expansion Unit must be installed as described inrtiportant Product InformatiofiPI)

document, GFK-1474. This IPI is provided with the Micro Expansion Unit and covers installation
and shielding requirements.

Physical Order of Different Types of Expansion Units

Different types of expansion units can be connected to a base unit. The installation must meet the
following requirements:

1. Generic expansion units must be located immediately after the Micro PLC base unit and
before any other types of expansion units.

2. Standard Micro (IC693UEX011) expansion units must be located after any generic expansion
units and before the 1/O Link Interface expansion unit.

3. The I/O Link Interface expansion unit (I/O Link IEU) must be located after all other types of
expansion units. Because the 1/O Link IEU has only one expansion connector, it must be the
last unit if other units are connected to the same base Micro PLC. This also means that there
can be only one I/O Link IEU per Micro PLC base unit.

Note

The I/O Link IEU (IC693UEX013) is not sold in the United States. For details
on installation and operation, refer to the documentation provided with the 1/0
Link IEU.

Additionally, if two or more generic expansion units are used in a system, they should be
configured and physically located with their address offsets in ascending order.
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Table 3-5. Micro Expansion Port Pin Assignments

IN ouT
(Left Connector on Expansion Unit) (Right Connector on Micro PLC and Expansion Unit)
Pin Signal Name Function Pin Signal Name Function
A01 Reserved* NA A01 GND Ground
A02 Reserved* NA A02 /WR Write
A03 Reserved* NA A03 A7 Address 07
A04 Reserved* NA A04 A8 Address 08
A05 Reserved* NA A05 A9 Address 9
A06 IWAIT Wait state control A06 All Address 11
A07 GND Ground A07 /RD Read
A08 D3 Data 3 A08 A10 Address 10
A09 D2 Data 2 A09 A0 Address 00
A10 D6 Data 6 A10 DO Data 0
All DO Data 0 All D6 Data 6
A12 A0 Address 0 A12 D2 Data 2
Al13 A10 Address 10 Al13 D3 Data 3
Al4 /RD Read Al4 GND Ground
A15 All Address 11 A15 IWAIT Wait state control
Al6 A9 Address 9 Al6 Reserved* NA
A17 A8 Address 8 Al7 Reserved* NA
A18 A7 Address 7 Al8 Reserved* NA
A19 /WR Write A19 Reserved* NA
A20 GND Ground A20 Reserved* NA
BO1 Reserved* NA BO1 GND Ground
B0O2 Reserved* NA B02 GND Ground
BO3 ERRI 10 link status BO3 GND Ground
B0O4 Reserved* NA B0O4 A6 Address 06
BO5 /CS2 Expansion select BO5 A5 Address 05
B06 /IORST Expansion reset B06 Ad Address 04
BO7 Reserved* NA BO7 A3 Address 03
BO8 D4 Data 4 BO8 A2 Address 02
B09 D5 Data 5 B09 Al Address 01
B10 D1 Data 1 B10 D7 Data 7
B11 D7 Data 7 B11 D1 Data 1
B12 Al Address 1 B12 D5 Data 5
B13 A2 Address 2 B13 D4 Data 4
B14 A3 Address 3 B14 Reserved* NA
B15 Ad Address 4 B15 /IORST Expansion reset
B16 A5 Address 5 B16 /CS2 Expansion select
B17 A6 Address 6 B17 Reserved* NA
B18 GND Ground B18 Reserved* NA
B19 GND Ground B19 ERRI 10 link status
B20 GND Ground B20 Reserved* NA
* All reserved pins should remain unconnected by expansion units.
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Agency Approvals, Standards, and
General Specifications for Series 90 Micro PLC

The Series 90 Micro PLC products supplied by GE Fanuc are global products which are designed and manufactured for
application in industrial environments throughout the world. They should be installed and used in conformance with
product specific guidelines as well as the following agency approvals, standards and general specifications:

AGENCY APPROVALS

OVERVIEW 1 Comments

Industrial Control Equipment UL508, CUL | Certification by Underwriters Laboratories for selected modples
[Safety]

Hazardous Locations [Safety] UL1604 Certification by Underwriters Laboratories for selected modples
Class I, Divll, A, B, C, D with C-UL

European EMC Directive CE Mark Selected modules
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STANDARDS OVERVIEW 2 Conditions
ENVIRONMENTAL
Vibration IEC68-2-6, 1G @40-150Hz, 0.012in p-p @10-40Hz

JISC0911
Shock IEC68-2-27, |15G, 11ms

JISC0912
Operating Temperatude 0°C to 55C [ambient]
Storage Temperature —40C to +85C
Humidity 5% to 95%, non-condensing
Enclosure Protection IEC529 Enclosure per IP54; protection from dust & splashing wate
EMC EMISSIONS
Radiated, Conducted CISPR11, Group 1, Class A [applies to CE Marked modules]

EN55011

FCC part 15, subpart J
EMC IMMUNITY [applies to CE Marked modules]
Electrostatic Discharge IEC801-2 8KV Air Discharge, 4KV Contact Discharge
EN 61000-4-2
Radiated RF IEC801-3 10Ymg/m, 80Mhz to 1000Mhz, modulated
ENV 50140, ENV50204
Fast Transient Burst, EN61000-4-4 IEC801-4 2KV: power supplies, 1KV: /O, communications
Surge Withstand, EN61000-4-5 IEC 1000-4-5 |Power >50V, 2KV (line-to-ground), 1KV (line-to-line)
supply: <50V, 0.5KV (line-to-ground), 0.5KV (line-to-line)
IEC 1000-4-12 | Communications port and I/O: 1KV
Conducted RF, EN50141 IEC801-6 10V, 150kHz to 80Mhz injection for comm cables >30m
ISOLATION
Dielectric Withstand UL508, UL840, | 1.5KV for modules rated from 51V to 250V
IEC664
POWER SUPPLY
Input Dips, Variations IEC1000-4-11 | During Operation: Dips to 30% and 100%, Variation for AC
+10%, Variation for DC 20%

Note 1:

Note 2:

Note 3:

GFK-1065F

Module-specific approvals are listed on the GE Fanuc Electronic Bulletin Board Service [BBS]. The BBS can be
reached at 804-975-1300 with the following modettirsgs: up to 3300 baud, 8 data bits, 1 parity bit, no stop

bits. After accessing the BBS, select the BBS File @€ AGENCY STATUSnd the file AGENSTDS.XLS)

This information is also available on the Internet at our technical support World Wide Web site at the address:
http://www.gefanuaspport.com

Refer to module-specific data sheets and installation guidelines in the following publications:
Important Product Information, Micro PLEGFK-1094)

Important Product Information, Micro Expansion Un{tSFK-1474)

Data Sheet, 14-Point Micro PLGFK-1087

Data Sheet, 28-Point Micro PLGFK-1222

Data Sheet, Micro Expansion UnieFK-1460

Data Sheet, 23-Point Micro PLGFK-1459

Data Sheet, 14-Point Micro PLC (DC In/Ou6FK-1553

Selected modules may be derated.
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CE Mark Installation Requirements

The following requirements for surge, electrostatic discharge (ESD), and fast transient burst
(FTB) protection must be met for applications that require CE Mark listing:

The series 90 Micro PLC is considered to be open equipment and should therefore be
installed in an enclosure (IP54) .

This equipment is intended for use in typical industrial environments that utilize anti-static
materials such as concrete or wood flooring. If the equipment is used in an environment that
contains static material, such as carpets, personnel should discharge themselves by touching a
safely grounded surface before accessing the equipment.

If the AC mains are used to provide power for 1/0O, these lines should be suppressed prior to
distribution to the I/O so that immunity levels for the 1/0O are noeeded. Gppression for

the AC I/O power can be made using line-rated MOVSs that are connected line-to-line, as well
as line-to-ground. A good high-frequency ground connection must be made to the line-to-
ground MOVs.

AC or DC power sources less than 50V are assumed to be derived locally from the AC mains.
The length of the wires between these power sources and the Series 90 Micro PLC should be
less than a maximum of approximately 10 meters.

Installation must be indoors with primary facility surge protection on the incoming AC power
lines.

On Micro PLCs that have DC inputs (IC693UDR001/002/005/010, /UAL0O06, UEX011): The
wires between the 24 VDC output and COM1 (on the 23-point Micros only) must be as short
as possible.

On 23 and 28-point DC In/Relay Out Micro PLCs (IC693UDR005/010, UAL006): The cable
connection to Serial Port 2 should be configured as shown in Figure 3-12 to minimize noise.
(The wire between the cable shield and the FRAME GND pin of the D-SUB connector on the
cable should be cut. The cable shield should then be connected to the GND terminal screw on
the Micro PLC unit.)

On 28-point DC In/Relay Out Micro PLCs (IC693UDR005/010): Inputs used as high speed
counter inputs must be powered separately. An external power supply should be provided for
the high speed counter inputs as shown in Figure 3-13. For wiring of discrete inputs and
outputs, refer to the field wiring diagrams in Chapter 4.

On 28-point DC In/Relay Out Micro PLCs (IC693UDR005/010): Under the conditions of the
Surge Withstand test (EN61000-4-5), HSC miscounts could occur. These additional counts
can be minimized by using shielded cable and by keeping the cabling length less than 30
meters.

In the presence of noise, serial communications could be interrupted.
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_ _ Serial Port 2
Series 90 Micro PLC
Signal
GND '_:'1 Shield Cable
— A
Frame
GND
H N |GND Cut here

28-Point DC In/Relay Out/AC Power Micro PLC (IC693UDRO005)

Figure 3-12. CE Mark Requirements for Cable Connection to Serial Port 2

CTT TS T oo 1
| |
| |
| |
Extemalzfovwer supply i *% *% *% *% *% *% *% *J\ i
1 ! f !
T -+l n e s | w Jecom| s [ e | 7 | 8 [com] |
. a |
uvoe | :
S I J [ .
l
I
t [ v ono | o1 Jcomi| ve | o2 [ o3 | o4 | o5 [com2] o6 [coms| o7 [coma]i
1
| :
Loy oD
100240
VAC

* High speed counter inputs should be powerd separetly from discrete inputs.
The switching devices should be solid state to avoid bounce, which could cause
unintended counts or strobes.

This example is connected for positive logic. The inputs can be wired for
negative logic be reversing the 24 VDC external power supply connections.

28-Point DC In/Relay Out/AC Power Micro PLC (IC693UDRO005)

Figure 3-13. CE Mark Requirements for Power Supply to High Speed Counter Inputs
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Chapter| Field Wiring

A

This chapter contains power and I/O specifications and wiring information for the Series 90 Micro
PLC.

Positive and Negative Logic Definitions

The IEC definitions for positive logic and negative logic, as applied to the Series 90 Micro PLC
I/O circuits, are defined as follows.

Input Points — Positive Logic
a45705
Mee  linput
» Equivalent to IEC sink input points. | |S||5n(|3( P
«  Sink current from the input device to the user commoh in
or negative power bus. |

* The input device is connected between the positive I
power bus and the input terminal. The negative bus id
connected to the input circuit common. |

Characteristics:

| ov
L _ _ _ _ _Com
Input Points — Negative Logic 245706
Characteristics: I_IEC _Jcom
. . I
* Equivalent to IEC source inputs. Iso?gce
» Source current through the input device to the user |
common or positive power bus. |
« The input device is connected between the negative |
power bus and the input terminal. The positive bus ig
connected to the input circuit common. |
L - - — —
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Output Points — Positive Logic

Characteristics:

a45707

» Equivalent to IEC source output points.

positive power bus. The load is connected between the

|
|
e Source current to the loads from the user common or |
. |
negative power bus and the module output. |

|

IEC

source
L2 _ _ Jov
Output Points — Negative Logic
it Mec
Characteristics: I'source
« Equivalent to IEC sink outputs. I in

|
e Sink current from the loads to the user common or |
negative power bus. |

* The load is connected between the positive power bus and
the output terminal. L — —

Series 90™ Micro PLC User's Manudlune 1998
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Interface Specifications

Input/output and power supply characteristics are listed below for each Series 90 Micro PLC
model. Refer to the pages listed for detailed specifications for the type of input or output and to the
field wiring diagrams for each model.

Model Summaries

14-Point DC In/Relay Out/AC Power (IC693UDR0O01/UEX011)

Inputs Eight 24 VDC positive/negative logioput circuits See page 4-7.

Outputs Six normally open 2 amp relay circuits See page 4-10.
24 VDC Isolated 24 VVDC output power supply See page 4-12.
Field wiring diagram See page 4-22.

AC Power Requirements — User/InternallC693UDR001/UEX011)

GFK-1065F

Range 100 -15% to 240 +10% VAC
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 VAC

Inrush Current

Inrush Time

Input Current

Input Power Supply Rating

18 A maximum at 120 VAC
30 A maximum at 200 VAC
40 A maximum at 265 VAC

2 ms for 40A

0.12 A typical at 200 VAC
0.25 A typical at 100 VAC

35 VA

Chapter 4 Field Wiring
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14-Point DC In/Relay Out/DC Power (IC693UDR002), 14 Point DC In/DC
Out/DC Power (IC693UDD104)

Inputs Eight 24 VDC positive/negative logic input circuits See page 4-7.
Outputs Six normally open 2 amp relay circuits See page 4-10.
24 VDC Isolated 24 VDC output power supply See page 4-12.
Field wiring diagram See page 4-22.
DC Power Requirements — User/Internal (IC693UDR002/UDD104)
Range 12 -15% to 24 +25% VDC

12 -15% to 24 +10% VAC
Hold-up 4 ms at 10 VDC

10 ms at 12 VDC
Inrush Current 65 A maximum at 24 VDC

81 A maximum at 30 VDC
Inrush Time 10 ms for 81 A
Input Current 0.8 A typical at 12 VDC

0.4 Atypical at 24 VDC
Input Power Supply Rating 15W/20VA

Note: The DC power supply requires more current at startup voltage (approximately 4 VDC) than at rated
input voltage. A minimum of 2.0 A is required to start up the DC power supply.

14-Point AC In/AC Out/AC Power (IC693UAA003)

Inputs Eight AC inputs See page 4-15.
Outputs Six AC outputs See page 4-18.
Field wiring diagram See page 4-22.

AC Power Requirements — User/InternalC693UAAQ003)

Range 100 -15% to 240 +10% VAC
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 VAC

Inrush Current 18 A maximum at 120 VAC

30 A maximum at 200 VAC
40 A maximum at 265 VAC

Inrush Time 2 ms for 40 A

Input Current 0.25 A typical at 100 VAC
0.12 A typical at 200 VAC

Input Power Supply Rating 20 VA
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28-Point DC In/DC & Relay Out/AC Power (IC693UDR005)

Inputs Sixteen 24 volt DC positive/negative logigput circuits See page 4-7

Potentiometers

See page 4-8.

OUtpUtS One DC OUtpUt (Ql) See page 4-12.
Eleven normally open 2 amp relay circuits See page 4-10.
24 VVDC Isolated 24 VDC output power supply See page 4-12.

Field wiring diagram

See page 4-23

AC Power Requirements — User/InternallC693UDRO005)

Range
Frequency
Hold-up

100 -15% to 240 +10% VAC
50 -5% to 60 +5% Hz
10 ms at 85 VAC

Inrush Current

30 A maximum at 200 VAC
40 A maximum at 265 VAC

Inrush Time

2 ms for 40 A

Input Current

0.26 A typical at 100 VAC
0.12 A typical at 200 VAC

Input Power Supply Rating

40 VA

23-Point DC In/DC & Relay Out/Analog I/O/AC Power (IC693UALO0G)

Inputs Thirteen 24VDC positive/negative logieput circuits See page 4-7
Two analog inputs See page 4-15
Potentiometers See page 4-8

Outputs Nine normally open 2 amp relay circuits See page 4-12

One DC output (Q1)
One analog output

See page 4-12.
See page 4-16

24 VDC Isolated 24 VDC output power supply See page 4-12.

Field wiring diagram

See page 4-23

AC Power Requirements — User/InternallC693UALO06)

Range
Frequency
Hold-up

100 -15% to 240 +10% VAC
50 -5% to 60 +5% Hz
10 ms at 85 VAC

Inrush Current

35 A maximum at 200 VAC
46 A maximum at 265 VAC

Inrush Time

2 ms for 40 A

Input Current

0.35 A typical at 100 VAC
0.22 A typical at 200 VAC

Isolation

1500VAC rms field side to logic (both power
supply input and 24 VDC power supply outp

Input Power Supply Rating

50 VA

GFK-1065F Chapter 4 Field Wiring
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28-Point AC In/AC Out/AC Power (IC693UAA007)

Inputs 16 AC inputs See page 4-17.
Outputs 12 AC outputs See page 4-18.
Field wiring diagram See page 4-24.

AC Power Requirements — User/InternalC693UAAQ0Q7)

Range 100 -15% to 240 +10% VAC
Frequency 50 -5% to 60 +5% Hz
Hold-up 10 ms at 85 VAC
Inrush Current 30 A maximum at 200 VAC

40 A maximum at 265 VAC
Inrush Time 2 ms for 40 A
Input Current 0.16 A typical at 100 VAC

0.09 A typical at 200 VAC
Input Power Supply Rating 25 VA
28-Point DC/DC & Relay Out/DC Power (IC693UDR010)
Inputs Sixteen 24 VDC positive/negative logiwpiut circuits See page 4-7
Outputs Eleven normally open 2 amp relay circuits See page 4-10.

One DC output (Q1) See page 4-12

24 VDC Isolated 24 VDC output power supply See page 4-12.
Field wiring diagram See page 4-23
DC Power Requirements — User/Internal (IC693UDR010)
Range 24 -20%, +25% VDC

24 -15%, +10% VAC
Hold-up 2ms at 9.5 VDC
Inrush Current 65 A maximum at 24 VDC

81 A maximum at 30 VDC
Inrush Time 10 ms for 81 A
Input Current 1.4 A typical at 24 VDC
Input Power Supply Rating 20 W/40 VA

Note

The DC power supply requires more current at startup voltage (approximately 4 VDC)
than at rated input voltage. A minimum of 2.0 A is required to start up the DC power
supply.

Note
If configured to disable powerup diagnostics, the 28-point DC In/ Relay Out/DC
Power unit (IC693UDRO010) will begin logic solution 100ms after the voltage
level of the power supply input reaches and maintains 24VDC. The 24VDC
power source for the UDRO10 unit must have enough transient current
capability to support the inrush current of the power supply and maintain a
24VDC voltage level (see power supply specifications for inrush requirements
above).
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Positive/Negative Logic Inputs (IC693UDR001/002/005/010, UDD00104, UALO06, UEX011)

GFK-1065F

The 24 volt DC positive/negative logic input circuits are designed to have positive or negative
logic characteristics. Current into an input point results in a logic 1 in the input status table (%l).
For an overview of positive and negative logic, see page 4-1.

Input characteristics are compatible with a wide range of input devices, such as: pushbuttons,
limit switches, and electronic proximity switches. Power to operate field devices and the input

circuits is supplied by an isolated +24 VDC supply.

Table 4-1. Specifications for 24 VDC Input Circuits

Rated Input Voltage

Input Voltage Range

Input Current

Input Resistance

Input Threshold Voltage ON

24 volts DC

0 to 30 volts DC
7.5mA typical
2.8 Kohms

15V minimum

OFF 5V maximum
Input Threshold Current ON 4.5mA maximum
OFF 1.5mA minimum
Response Time 0.5 to 20ms (user configurable) as regular inputpds0is HSC input
See “Software Filters” in Gapter 8 for details.
Isolation Voltage 500VAC RMS field side to logic side
500V RMS between groups, if one group is powered by an external
24V power supply.
*Positive connection shown: reverse polarity of 24VDC power supply 5V a45686

connections for negative connection. |

Terminal
Strip
\O[
* +
24VDC
- COM

Filter

I
I
I
I
2.8k lé
- | [
I
High
Frquency T > I CPU
I
I
|
I

To other circuits lfe} CPU
Figure 4-1. Typical 24 VDC Positive/Negative Logic Input Circuit
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Potentiometer Analog Inputs (All Models)

Two potentiometers, located on the front panel of the Micro PLC, allow you to manually set input

values that are stored in %AI16 and %AI17. The top potentiometer controls %AI16, and the

bottom one controls %AI17 (see Figure 2-3).

Due to the nature of analog input, the values seen in %AI16 and %AI17 will have some
fluctuation. The Micro PLC uses an averaging filter to stabilize these inputs. The number of
samples to be averaged is controlled by the value in %AQ1 as described in “Analog Input

Filtering” in Chapter 8.

Table 4-2. Potentiometer Analog Specifications

For details, see “Analog Potentiometer Inpult&ring” in Chapter 8.

Reference locations All16, All7
Resolution 10 bits
Range 0-1023 per % turn

Series 90™ Micro PLC User's Manudlune 1998
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High Speed Counter Inputs (IC693UDR001/002/005/010, UALO06)

The 24 VDC input positive/negative logic circuits can be used as inputs for the High Speed
Counter (HSC) function provided by the Series 90 Micro PLC. These inputs can be connected
either as positive or negative inputs as described in the DC input circuit section. The maximum
frequency for the HSC inputs is 5Khz.

The HSCs can be configured as four type A counters, or as one type B counter and one type A
counter. Unused HSC inputs can be used as standard DC inputs. (Refer to Chapter 6 for input
assignments.)

Terminal
i s adseeT
24VDC 278k LED _s» |
Mt com I
{) AN\ |
I
IG‘
I
Count > | |cpu
Strobe I
| S
|
10 | CPU
Figure 4-2. High Speed Counter Circuit - Negative Logic Connection
Terminal
Sitip s adses
24VDC 28k LED _s» |
+ ~ COM |
AN\ |
I
ILr <
Count > | |cpu
Strobe I
>
|
le] | CPU

Figure 4-3. High Speed Counter Circuit - Positive Logic Connection
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Relay Outputs (IC693UDR001/002/005/010, UAL0O6, UEX011)

These normally open relay outputs can control a wide range of user-supplied load devices, such as
motor starters, solenoids, and indicators. The switching capacity of each of these circuits is 2
amps. Power for the internal relay coils is provided by the +26 volt DC internal supply. The user
must supply the AC or DC power to operate field devices.

Table 4-3. Specifications for Relay Output, 2 Amp Circuits

Operating Voltage 51t0 30 VDC
5 to 250 VAC

Isolation 1500 V RMS between field side and logic side
500 V RMS between groups

Leakage Current 1 mA at 240 VAC maximum

Maximum UL Pilot Duty Rating| 2 amps at 24 VDC and 240 VAC
Maximum Resistive Load Rating 2 amps at 24 VDC and 240 VAC

Minimum Load 10 mA
Maximum Inrush 5 amps per half cycle
On Response Time 15 ms maximum
Off Response Time 15 ms maximum
Contact Life (also refer to Table 4-4.)
Mechanical 20 x 1 mechanical operations
Electrical 200,000 electrical operations resistive load (2A)
| a45689
oV 5V .
I Terminal
I Strip
|
| Q1
| <P
|
I

LED L
0
% ?

CpPU

O
o
=
@

- Common
: To other circuits <J

CPU I l[e}

Figure 4-4. Typical Relay Output Circuit
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Output Circuit Protection

Caution

These relay outputs do not have fuse protection. It is recommended that

each output point be externally fused (maximum 2 amp) to protect the
output point contacts from damage.

When controlling inductive loads, it is recommended that the user provide suppression circuits as
shown in Figure 4-5. In addition, relay contact life, when switching inductive loads, will approach

resistive load contact life if suppression circuits are used. The 1A, 100V diode shown in the
typical DC load suppression circuit is an industry standard 1N4934.

Table 4-4. Typical Contact Life

Figure 4-5. Suppression Circuits

GFK-1065F

Chapter 4 Field Wiring

Current
Voltage Resistive Lamp and Solenoid Typical Operationd
240VAC, 120VAC, 24VDC 2A 0.6A 200,000
240VAC, 120VAC, 24VDC 1A 0.3A 400,000
240VAC, 120VAC, 24VDC 0.5A 0.1A 800,000
. DC Loads a45669
Series 90 YL _ AC Loads
Micro PLC Series 90 2as s
Micro PLC
1A, 100V 0224 f 100 (L
Relay D{ ® Relay
Output Output
- + (~)
C om Q Com U
AC Source
DC Supply
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High Speed Counter Outputs (IC693UDR001/002/005, IC693UAL006)

Micro PLC outputs %Q1 through %Q8 can be configured to be controlled by the HSC function.
HSC output for Q1 can not be enabled if it is being used as a PWM or pulse train output. (Unused
HSC outputs can be used as standard relay outputs.)

Connections and specifications for HSC outputs are the same as for standard relay outputs.

DC Outputs (IC693UDR005/010 and IC693UALO06)

The DC output circuit (Q1) can be configured to provide High Speed Counter, pulse train or PWM
output.

Table 4-5. Specifications for DC Output Circuit

Operating Voltage 24VDC / 12vDC / 5vDC
Voltage Range 24 VDC, +20%, —79%
Maximum UL Pilot Duty Rating| 0.75A at 24 VDC

Maximum Resistive Load Rating 0.75A at 24 VDC
0.5A at 12 VDC
0.25A at 5 VDC

Output Voltage Drop 0.3 VDC maximum
Response ON 0.1ms maximum (24 VDC, 0.2A)
OFF 0.1ms maximum (24 VDC, 0.2A)
OFF state leakage 0.1mA maximum
Isolation 1500 VAC between field side and logic side

500 VAC between groups

Note

A pulldown resistor, connected between Q1 and COML1, is required for high
frequency Pulse and PWM (up to 2 Khz—refer to Chapter 5 for low
value)outputs and for duty cycles in the lower ranges (5% and lower). A 1.5
Kohm, 0.5 watt resistor is recommended for this purpose.

Transistor Outputs 24VDC (IC693UDD104)

The transistor output circuits allow to switch devices like valves, lamps or contactors. These
transistor outputs are not protected. The user should provide external fusing to protect the outputs.
The outputs can be configured as regular outputs or as outputs controlled by the High Speed
Counters. Some outputs can be used as pulse train or pulse width modulation (PWM) outputs
(refer to the “PMW Output” section of Chapter 5).

All outputs are isolated between field and logic and are switching positive voltage. Outputs of
IC693UDD104 have one common incoming supply (VC) and one common ground (COM).
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The outputs are able to drive high inrush currents (8 times the rated current) and are protected
against negative voltage pulses. This makes it possible to switch lamps and inductive loads.

The outputs are not short circuit proof and require external fuses for each output to be effectively
protected. For this purpose fast fuses are recommended.

Table 4-6. Specifications for Transistor Outputs 24 VDC

Voltage Range 24VDC +20% -15% (at VC)

Maximum Load 1A per point (Q1 - Q2) at 100 % ON duration
0.5A per point (Q2 - Q6) at 100 % ON duration
plus additional folUDD110 :

0.5A per point (Q7 - Q10) at 100 % ON duration
1A per point (Q11 - Q12) at 100 % ON duration

Maximum Inrush Current 8A for 20ms, 1 pulse (1A outputs)
4A for 20ms, 1 pulse (0.5A outputs)
Output Voltage Drop 0,5V maximum
OFF state leakage 10QuA maximum
Response
OFF - ON: 6us typical
ON - OFF: 1005 typical
Isolation Voltage 500Vac between field side and logic side
5v 5v r’ To other circuits‘ Vo
0 [; |
| 24VDC
: Fuse external |,
| — O
|
w | Y3 g2 n '
|
%i Y CcoM (i
: L—) To other circuits
CPU Board | 1/0 Board Terminal Strip

Figure 4-6. Typical Transistor Output Circuit 24 VDC
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24 VDC Output Power Supply (IC693UDR001/002/005/010, IC693UDD104,
IC693UALO006, IC693UEX011)

An isolated 24 VDC output power supply is available for user devices and can be used to power
the DC input circuits at about 7.5 mA per input. The combination of input circuit current and

external device current must not exc&8@ mA for 14-point units and 200 mA for 23 and 28-
point units.

Table 4-7. Specifications for 24 VDC Power Supply, Micro PLCs

Voltage 24 VDC,+10%
Current
14-point Micro 100 mA maximum
23-point Micro 200 mA maximum
28-point Micro 200 mA maximum
14-point Expansion Unif 100 mA maximum
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Analog Inputs (IC693UALO006)

245699
100K
l- ® ¢ 5V
220PF
250 23Kn — —_—
022 uf
1JP A H?
e reo
100K 23K N _
) 1 |
ov ov ov
Figure 4-7. Analog Input Circuit
Table 4-8. Analog Input Specifications
Analog Input Channels 2, differential
Input ranges 0 to 10V (10.24V max.)
0 to 20mA (20.5mA max.)
4 to 20 mA (20.5mA max.)
Resolution: 0to 10 V range 10 bits (1 LSB = 10mV)
0 to 20 mA range 9 bits (1 LSB = 40pA)
4 to 20 mA range 8+ bits (1 LSB = 40pA)
Accuracy 1% of full scale over full operating temperature range
Linearity +3 LSB maximum
Common mode voltage +200 V maximum
Current input impedance 250 ohms
Voltage input impedance 800 Kohms
Input filter time 20.2ms to reach 1% error for staput
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Analog Output (IC693UAL006)

245698

+15V

Vecom
DAC +1|5V 15V _<<

Voltage to

Current Converter

—

ov

Figure 4-8. Analog Output Circuit

Table 4-9. Analog Output Specifications

Analog Output Channel

1, single-ended, non isolated

Output ranges

0 to 10V (10.24V maximum)
0 to 20mA (20.5mA maximum)
4 to 20mA (20.5mA maximum)

Resolution 0to 10 V range 12 bits (1 LSB = 2.5mV)
0 to 20 mA range 12 bits (1 LSB = 5pA)
4 to 20 mA range 11+ bits (1 LSB = 5pA)
Accuracy +1% of full scale over full operating temperature range

(0°C to 55C)

user load range
output load capacitance
output load inductance

Current: maximum compliance voltage, at 20mA 1ov

0 to 500 ohms
2000 pF maximum
1 henry maximum

Voltage: output loading
output load capacitance

2 Kohm minimum at 10 volts
1 pF maximum

Series 90™ Micro PLC User's Manudlune 1998
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AC Inputs (IC693UAA003/007)

The 120 VAC input circuits are reactive (resistor/capacitor) inputs. Current into an input point
results in a logic 1 in the input status table (%l). Input characteristics are compatible with a wide
range of user-supplied input devices, such as pushbuttons, limit switches, and electronic proximity
switches. Power to operate the field devices must be supplied by the user. The input circuits
require an AC power source: they cannot be used with a DC power source.

a45690

|
|
Terminal s :
Strip LED I
N | <
% |
f % High !
Frequency —» : CPU
N \20 Filter I
Z .
|
To other circuits | CPU
Figure 4-9. Typical 120 VAC Input Circuit
Table 4-10. AC Input Circuit Specifications
Points/Common 4 (11-14) and (15-18)
Rated Load Voltage 85-132 VAC, 50 -5% to 60 +5% Hz
Maximum Input Voltage 132V rms, 50/60 Hz
Input Current 8 mA rms (100 VAC, 60 Hz)
Voltage ON minimum 80V rms, 4.5 mA rms
OFF maximum 30V rms, 2 mA rms
Response Time OFFE.ON maximum 25 ms
ON - OFF maximum 30 ms
Isolation 1500V rms field side to logic side
500V rms between groups
GFK-1065F Chapter 4 Field Wiring 4-17
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AC Outputs (IC693UAA003/007)

The 120 VAC, 0.5 A output points are provided in isolated groups. A circuit diagram is shown in
Figure 4-9. The commons are not tied together inside the module. This allows each group to be
used on different phases of the AC supply, or to be powered from the same supply. Each group is
protected with a 3.2 amp fuse for its common. Also, an RC snubber is provided for each output to
protect against transient electrical noise on the power line. This module provides a high degree of
inrush current (10x the rated current) which makes the outputs suitable for controlling a wide
range of inductive and incandescent loads. An inrush derating curve is provided in Figure 4-10.

AC power to operate loads connected to outputs must be supplied by the user. This module
requires an AC power source, it cannot be used with a DC power source.

User-replaceable fuses are supplied internally on the common of each output group. This fuse does
not guarantee that the output point will be protected from a direct short. It is recommended that
each output point be externally fused (minimum 1 amp) to protect the output point. For lighter
loads, the internal common fuse (3.2 amp) can be replaced with a 1 amp fuse to protect the output
point without adding the external fusing.

| 5V 5V a45691
I
' L
| V 0
' :
: LED —~» <> ¥
cru 1 ®
| + N
' Toother 3 9A Fyse
| output '
| circuits
CPU | 10 on same group
I

Figure 4-10. Typical 120 VAC Triac Output Circuit
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Table 4-11. AC Output Circuit Specifications

Points/Common

two (Q1-Q2, Q7—Q8) and four (Q3-Q6, Q9-Q12)

Rated Load Voltage

100 -15% to 240 +10% VAC, 50 -5% to 60 +5% Hz

Maximum Resistive Load Current

14-point: 0.5 A/point (0.6 A max. on COM 1; 1.2 A max. on COM 2)

28 point: 0.5 A/point (0.6 A max. on COM1 and COM3;
1.2 Amax. on COM 2 and COM 4)

Maximum UL Pilot Duty Rating (all
models)

0.5 A/point at 240 VAC

Maximum Inrush Current

5A (1 period)/point
10A (1 period)/common

Maximum voltage drop when ON

1.5Vrms

Maximum leak current when OFF

1.8 mA rms (115 VAC)
3.5 mArms (230 VAC)

Response Time  OFFON maximum 1 ms
ON- OFF half of the load frequency + 1 ms or less
Isolation 1500V rms field side to logic side
500V rms between groups
100 245682
50
10
5 N
\\
Amps N \\
: N Per Common
0.5 Per Point
0.1
1 5 10 50 100 500 1000
ms
Figure 4-11. Inrush Derating Curve for AC Output
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Field Wiring Installation

Wire Connection Information

Wire connection information for power supply and I/O connections for Series 90 Micro PLCs is
detailed below.

Warning

The Series 90 Micro PLC must be grounded to minimize electrical shock
hazard. Failure to do so could result in injury to personnel.

Warning

You should calculate the maximum current for each wire and observe
proper wiring practices. Failure to do so could cause injury to personnel or
damage to equipment.

Caution

When connecting stranded conductors, insure that there are no projecting
strands of wire. These could cause a short circuit, thereby damaging
equipment or causing it to malfunction.

Power Supply and I/0O Connections

» Each terminal can accept solid or stranded wires, but the wires into any given terminal should
be of the same type and size.

» Use copper conductors rated for 75 °C (167 °F) for all wiring. You can use one AWG #14
(2.1 mn¥) conductor or two smaller conductors — AWG #16 (1.32r)1through AWG #20
(0.36mnt) — per terminal.

* The suggested torque for the terminal connections is 5 in-lbs (5.76 kg-cm).
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General Wiring Procedures

The following procedures should be followed when routing and connecting field wiring from user
devices to the Series 90 Micro PLC inputs and outputs. Figures 4-11 through 4-15 provide wiring
information for connecting user-supplied input and output devices and power sources for the
Series 90 Micro PLCs.

*  Turn off power to the Series 90 Micro PLC before connecting field wiring.

» Alllow level signal wires should be run separately from other field wiring.

e AC power wiring should be run separately from DC field wiring.

» Field wiring should not be routed close to any device that could be a potential source of
electrical interference.

« If severe noise problems are present, additional power supply filtering or an isolation
transformer may be required.

e Ensure that proper grounding procedures are followed to minimize potential safety hazards to
personnel.

¢ Label all wires to and from /O devices.
Note

All DC inputs can be connected as either positive or negative logic. In the
following field wiring diagrams, DC inputs 11 through 14 are connected as
positive and the remaining inputs are connected as negative.

Note
If you are controlling inductive loads, you should provide suppression across

each inductive load. For illustrations of typical suppression circuits for AC and
DC loads, see Figure 4-5.
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Note

All DC inputs can be connected as either positive or negative logic. In the
following figure, 11 through 14 are connected as positive and I5 through 18 are
connected as negative.

245435
[
* * * *i " "
A A A B A
- e e e ] Jeom| s [ e [ w | s |com
H_/
24 VDC Output
Power
Supply
L | N|@|Ql|COM1|Q2|COM2|QS|04|Q5|QG|COM3

1007240
VAC

<<
[o=or]
[o=or]
[o=or]
[ozor]
[ozor]
[ozor]

GND ’ ‘ ’

|
| ACorDC ACorDC ACorDC

| or
| 12124 | Power Source Power Source Power Source
|VACIVDC |

L-I-_O_—J % When Il -18 are used as high speed counter inputs, the input switches should be solid state to

prevent bouncing which, could cause unintended high speed counter counts or strobe signals.
(High Speed Counters are provided on the 14-point Micro PLC base units, IC693UDR001/002.)

Figure 4-12. Field Wiring, 14-Point DC In/Relay Out Modules (IC693UDR001/002, IC693UEX011)

a45444
AC Power Source AC Power Source
7T 7T 7 7
e | owe [ o | | s | e Jeowt| s | e | m | s | com
L | N | @ | NC | 01 | Q2 |COM1| 03 | Q4 | Q5 | Q6 |COM2
5 5 5 5 5 5
A A A A A A
v D D D D D D
L GND S S
1201240 AC AC
VAC Power Source Power Source

Figure 4-13. Field Wiring, 14-Point AC In/AC Out Modules (IC693UAAQ03)
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connected as positive and 19 through 116

All DC inputs can be connected as
either positive or negative logic. In the
following figure, 11 through 18 are

are connected as negative.

4-23

Figure 4-14. 28-Point DC In/Relay Out Modules (IC693UDR005/010)
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Notes
either positive or negative logic. In the

11 through 18 are
connected as positive and 19 through 113
are connected as negative.

following figure,
The 250-ohm resistors on the analog

All DC inputs can be connected as
input circuits are internal.
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Figure 4-16. 23-Point DC In/Relay and DC Out (IC693UAL006)
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Chapter| Configuration

5

The Series 90 Micro PLC can be configured and programmed using any of the following methods.

Logicmaster 90-30/20/Micro software on a Workmaster Il or CIMSTAR | industrial

computer, or an 1B PC-AT, PS/® (Personal System®a or compatible Personal
Computer.

Logicmaster 90 Micro software (part of IC640HWP300) on any of tieeeacomputers.

Series 90-30/90-20 Hand-Held Programmer (IC693PRG300).

Both configuration and programming can be done off-line from the PLC, using the Logicmaster
90 Micro software. Configuration and programming using the Hand-Held Programmer (HHP)
must be done with the HHP attached to and interfacing with the PLC.

For more information about the use of these programmers, refer to the following:

Logicmaster 90-30/20/Micro Programming Software User's ManG&K-0466
Series 90-30/90-20 Programmable Controllers Reference Ma@kK-0467
Workmaster Il PLC Programming Unit Guide to Operation ManGHK-0401

Hand-Held Programmer, Series 90-30/20/Micro Programmable Controllers Use
Manual, GFK-0402.

r

Micro PLC Parameters

S

Table 5-1 lists general parameters for the Micro PLC. Configuration parameters for features that
apply only to specific models are discussed later in this chapter. See page 5-12 for configuration of
Serial Port 2 and page 5-26 for configuration of expansion units. Configuration of the High Speed
Counters is discussed in Chapter 6. Configuration of Analog I/O is discussed in Chapter 7.

GFK-1065F
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Table 5-1. Micro PLC Parameters

Parameter Description Possible Values Default Value
I/O Scan-Stop Determines whether I/O is to be scanned while theYES NO
PLC is in STOP mode. NO
Pwr Up Mode Selects powerup mode. LAST STOP RUN/| LAST
Cfg From Source of configuration when the PLC is powered URAM RAM
(Logic source is always flash memory.) PROM (flash memory)
Registers Selects source of register data when PLC is powefBAM RAM
up. PROM (flash memory)
Passwords Determines whether the password feature is enablENABLED ENABLED
disabled. (If passwords are disabled, the only way {dISABLED
enable them is to clear the Micro PLC memory by
power cycling the unit and pressing the appropriate
HHP keys.) See page 5-8.
Pwr Up Diag* The DISABLED setting causes the Micro PLC to | ENABLED ENABLED
power up without running diagnostics. Unless your | DISABLED
application requires fast power up, it is recommended
that you leave this setting ENABLED.
Baud Rate Data transmission rate (in bits per second). 300 600 120019200
2400 4800 9600
19200
Data Bits Determines whether the CPU recognizes 7-bit or §-Bit 8
words (SNP/SNPX requires 8 bits). 8
Parity Determines whether parity is added to words ODD EVEN ODD
NONE
Stop Bits Number of stop bits used in transmission. (Most sedial 1
devices use one stop bit; slower devices use two.) | 2
Modem TT Modem turnaround time (10ms/unit) This is the tim@®-255 0
required for the modem to start data transmission after
receiving the transmit request.
Idle Time Time (in seconds) the CPU waits to receive the nex1—60 10
message from the programming device before it
assumes that the programming device has failed apd
proceeds to its base state. Communication with the
programmer is terminated and will have to be
reestablished.
Sweep Mode Normal: sweep runs until it is complete. NORMAL NORMAL
Constant: sweep runs for time specified in Sweep T@NST SWP
Sweep Tmr Constant sweep time (in milliseconds). Editable wie®RMAL mode: N/A N/A
sweep mode is CNST SWP; non-editable otherwis¢ CNST SWP mode: 5-200.00

*  If configured to disable powerup diagnostics, the 28-point DC In/ Relay Out/DC Power unit
(IC693UDRO10) vill begin logic solutionl00ms after the voltage level of the power supply input
reaches and maintains 24VDC. The 24VDC power source for the UDR010 unit must have enough
transient current capability taigport the inrush current of the power supply and maintain a 24VDC
voltage level (see power supply specifications for inrush requirements in Chapter 2).

Disabling powerup diagnostics has the following effects: The I/O Link Interface Expansion Unit will not
work. No expansion units can be used. (If expansion units are connected while powerup diagnostics are
disabled, faults will bedgged in the /O tables.) All HHP key sequencdkhbwe ignored when the

Micro PLC is powering up.
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Table 5-1. Micro PLC Parameters — Continued

Parameter Description Possible Values Default Value
In RefAddr Discrete input referencenot editable %100001 %I100001
Input Size Discrete input size not editable 8 (14-point) 8
16 (28-point) 16
13 (23-point) 13
Out RefAddr Discrete output referenceot editable %Q00001 %Q00001
Output Size Discrete output size not editable 6 (14-point) 6
12 (28-point) 12
10 (23-point) 10
Chapter 5 Configuration 5-3
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Configuration and Programming Using the HHP

You can use the HHP to perform the following tasks:

« Statement Lidbgic program development, including insert, edit, and delete functions. The
Statement List programming instructions provide baBoolean) instructions to execute
logical operations such #0D and OR, and many functions that execute advanced
operations including arithmetic operations, data conversion, and data transfer.

* On-line program changes

» Search logic programs for instructions and/or specific references

* Monitor reference data while viewing logic program

«  Monitor reference data in table form in binary, hexadecimal, or decimal formats
¢ Monitor timer and counter values

* View PLC scan time, firmware revision code and current logic memory use

« Load, store, and verify program logic and configuration between the HHP and a removable
Memory Card (IC693ACC303). This allows programs to be moved between PLCs or loaded
into multiple PLCs.

e Start or stop the PLC from any mode of operation

HHP Configuration Screens

1. The following screen (Main Menu) will be displayed on the HHP after the Series 90 Micro
PLC has successfully completed its power-up sequence.

1. PROGRAM <S
2. DATA

This screen allows you to select the mode of operation of the program. The choices are:
PROGRAM, DATA, PROTECTION, and CONFIGURATION. (Use th@nd! cursor keys to
scroll the menu selection display.) For information on using these modes refeHamth&leld
Programmer User's ManualGFK-0402.

2. Enter the configuration mode by pressing4tiey then thé&ENT key from the Main Menu
screen. The first configuration screen will appear.

The t and! cursor keys allow you to move between power supply configuration, CPU
configuration, Input configuration, Output configuration, and HSC configuration..Thad
- keys allow selection of parameters within each of the configurations.

RO:01 PLC <S
KEY CLK: OFF

This screen indicates that the CPU function is located in rack 0 and slot 01 (R01:01). For
compatibility with Series 90-30 PLCs, the different Micro PLC functions map to rack and slot
locations in the software. The Series 90 Micro PLC system is always in rack 0. The following
table shows the fixed slot assignments for the different functions of the Micro PLC.
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Table 5-2. Slot Assignments for Micro PLC Functions

Slot
(as seen on HHP Function Fixed/Configurable
0 Power Supply Fixed
1 CPU Parameters Configurable
2 Input Locations Fixed: %l1 to %I8
3 Output Locations Fixed: %Q1 to %Q6
4 High Speed Counter Fixed: 100497-100512
Q00497-Q00512
AI00001-Al00015
5 %AI18—19 (IC693UALOO6 only) Fixed for IC693UALOO6; configurable
for other units
6 %AQ12 (IC693UALOO6 only) Fixed for IC693UALO06; configurable
for other units
7 Expansion Unit 1 (23 and 28-point units) Configurable
Expansion Unit 2 (23 and 28-point units) Configurable
9 Expansion Unit 3 (23 and 28-point units) Configurable
10 Expansion Unit 4 (23 and 28-point units) Configurable
11 Unused Unused

If you want to transfer a program developed for a Series 90 Micro PLC to a Series 90-30 PLC,
the 1/0O modules in the Series 90-30 PLC must be in theealisted rack and slot lattons
for the program and configuration to work properly.

The screen shown above also shows the first corfigur item, which allows you to change
the Hand-Held Programmer Key Click feature. The default is KEY QDRE.

3. Pressing the key causes the next screen to be displayed:

R0:00 PWR SUP <S
IO BASE: 18/Q6

This screen indicates that the baseplate located at rack 0 and slot 00 is a generic 8 Input/6
Output module.

4. Pressing the key causes the previous screen to be displayed:

RO:01 PLC <S
KEY CLK: OFF

Use the~ and - keys to view the other Micro PLC parameters for configuration and-the
key to select the items within each parameter. Refer to Table 5-1 for acceptable values and
default values for Micro PLC parameters.
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5. When all Micro PLC parameters have been configured, presskiéneagain to cause the
input screen to be displayed (this is not configurable):

R0:02 | <S
116:10001-10008

If the program is transferred to a Series 90-30 Model 311, 313, 331, 340, 341 or 351, the
input module should be located in the first I/O slot (slot 02 on the Model 331, 340, 341, or
351, and slot 01 on the Model 311 and Model 313).

6. Pressing the key again causes the output screen to be displayed (this is not configurable):

RO:03Q  <S
0Q16:Q0001-Q0006

If the program is transferred to a Series 90-30 Model 311, 313, 331, 340 341, or 351, the
output module should be located in the second 1/O slot (slot 03 on the Model 331, 340, 341,
or 351, and slot 02 on the Model 311 and Model 313).

7. Pressing the key again causes the first HSC screen to be displayed (DC In/Relay Out and
DC In/DC Out/Relay Out models only):

R0:04 HSC <S
CTRTYPE: ALL A

If the program is transferred to a Series 90-30 Model 311, 313, 331, 340 341, or 351, the
HSC module should be located in the third 1/O slot (slot 04 on the Model 331, 340, 341, or
351 and slot 03 on the Model 311 and Model 313).

The remaining HSC configuration screens are discussed in Chapter 6.
The following two screens are displayed only for Micro PLCs that have DC output
(IC693UDR005/010 and UALOQ6).

Note

The PWM Out and PULSE OUT options are available only on counter channel
1. These outputs are also controlled by values in memory locations AQ2 and
AQ3 (PWM), and AQ123, AQ124, Q494 and 1494 (Pulse Train). See page 5-35
for additional configuration details.

PWM Output

This option can only be enabled if the CTRx option and the PULSE OUTXx option for channel 1
are disabled. This screen selects PWM as the counter output.

R0:04 HSC <S
PWMOUTX: DISABLE
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Pulse Output

This option can only be enabled if the CTRx option and the PWM OUTX option for channel 1 are
disabled. This screen selects a pulse train as the counter output.

R0:04 HSC <S
PULSEOUTX: DISABLE

Storing the User Program Using the HHP

Note

If the Micro PLC loses power during a program store operation, configuration
and reference tables will be deleted from flash memory. You will need to restore
not only your program, but the configuration and reference tables.

After editing a program, you must save it in nonvolatile flash memory. To do this, perform the
following steps:

1. With the HHP showing a screen that resembles the following, preg&itteekey.

HXXXX <S
<END OF PROGRAM>

The following screen will result:

VWRITE MEM CARD<S
PRG CFG REG

2. Next, press the key twice. The following screen will appear:

VWRITE USR PRG <S
ONLY

3. Finally, press th&NnT key. This will store the edited user program to non-volatile flash
memory. Note that this may take 5 to 10 seconds. When the program has been stored, the
following screen will be displayed:

WRITEOK <S

At this point the program can be put into RUN mode.
4. To return to the program edit mode, presshiiekey.
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Storing Configuration and Register Data Using the HHP

Because the user program is stored in non-volatile flash memory, only one copy is maintained,
even after you invoke thé/rite to EEPROM/FLASH function in Logicmaster 90, or using the

HHP. However, separate copies of the user configuration and reference tables are maintained in
the EEPROM/FLASH areas of the flash memory.

The configuration entryCfg From (see table on page 5-2), determines only whether the user
configuration is obtained from RAM or PRONlhe user program is always read from flash
(PROM) memory.

To store the configuration and register data:
1. From the END OF PROGRAM screen, press\Wkee key (see steps 1 and 2 above).

2. Press the key until the following screen appears:

WRITE PROM <S
CEFG REG ONLY

3. Press th&nTkey. This will store the configuration and register data ofisodram data will
not be stored.When the store operation is complete, the WRITE OK screen will be
displayed.

4. To return to the edit mode, press Eng key.

Other HHP Functions

Note

If the Micro PLC is configured with powerup diagnostics disabled, it will ignore
all HHP key sequences when powering up. Disabling powerup diagnostics for
the Micro PLC isnotrecommended.

Clearing User Memory Using the HHP

To clear user RAM (configuration, registers, user program and passwords), power cycle or reset
the Micro PLC with the following HHP keys pressed:

CLrR andM/T

To boot up without loading memory from the EEPROM, power cycle or reset the Micro PLC with
the following HHP keys pressed:

LD andNoT

To clear memory when powerup diagnostics are disabled, go to Program mode and press the
following key sequenceé#, +, 999,DeL. For detailed information about using the HHP, see the
Hand-Held Programmer, Series 90-30/20/Micro Programmable Controllers User's Manual,
GFK-0402.
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Booting up in Stop Mode Without Clearing Memory

Power cycle or reset the Micro PLC with the following HHP keys pressed:

RuN andNoT

Setting the Time of Day Clock (23 and 28-Point PLCs)

To set the month, day, year, hour, minutes, and seconds for the time of day clock function:

1. From the initial power-up screen, shown on page 5-4, predskéneto enter the
configuration mode.

Select CPU Configuration.
3. Use the~ key to scroll through the PLC parameters until the clock parameter is displayed.

4. Continue to press the key to select each of the clock parameters in turn. To change a
parameter, enter the new value and pres&firdey.

Note

You can also use the SVCREQ function number 7 to read and set the time-of-day clock within a
Logicmaster 90 program. Refer to tBeries 90™-30/20/Micro Programmable Controllers
Reference ManualGFK-4067, for information on using the SVCREQ function.
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Configuration and Programming Using Logicmaster 90 Software

Using the configuration software, which is part of the Logicmaster 90 software package, you can:
» Specify a name for the system
» Configure CPU parameters
» Configure/enable the HSCs (see Chapter 6)
» Archive or save the configuration in a file
e Transfer configurations between the PLC and the programmer

The programming software portion of the Logicmaster 90 Micro software package provides the
following capabilities:

e Develop ladder diagram programs off-line

¢ Monitor and change reference values on-line

e Edit a program on-line

e Transfer programs and configurations between the PLC and programmer
e Store programs automatically on disk

* Annotate programs

e Print programs with annotation and/or cross references

« Display help information

e Use symbolic references

e Cut and paste program fragments

e Print programs and configurations to a printer or a file
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The general Micro PLC parameters are shown in the following configuration sciaaptable
values, including default values, for these parameters are listed on page 5-2. To see additional
configuration screens, preBace DowN. TheLogicmaster 90-30/20/Micro Programming

Software User's ManualGFK-0466, provides details on the use of the configuration software.

>

SERIES 90 MICRO

SOFTWARE CONFIGURAT ION

Catalog #: MICRO-ZBPT DCIN-RLYOUT, aC P3
I0Scan-Stop: NO Baud Rate : 19200 Data Bits : 8

Pur Up Mode: LAST Parity H 1]

Cfg From : RAM Stop Bits : 1

Registers : RAM Modem TT : 4] 1,100 Second - Count
Passwords : ENABLED Idle Time : 10 Seconds

Pur UP Diag: ENABLED
Sueep Mode : NORMAL
Sueep Tmr @ N/A MSec
———————————— UIEW OMLY PARAMETERS ———————
In Refaddr : »I100001 Out RefAddr: :(QOO001
Input Size : 16 Dutput Size: 12
<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22

[
e RS SR
REPLACERCAFPS)
Note

If the Micro PLC loses power during a program store operation, configuration
and reference tables will be deleted from flash memory. You will need to restore
not only your program, but the configuration and reference tables.
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Configuring Serial Ports

Port 1, an RS-422 compatible serial port, is used to communicate with Logicmaster 90-
30/20/Micro software, the HHP, or for general purpose communications. This port supports SNP
and SNPX protocols. On 14-point Micro PLCs, it also supports RTU slave protocol. Port 1 is
configured as part of the general parameters for the Micro PLC using the Logicmaster 90
configuration program or the HHP, except for RTU communications, which must be configured by
a COMM_REQ function in ladder logic. (For defions of general parameters, see page 5-2.)

Note

To support RTU Slave protocol on Port 1 of the 14-point Micro PLC, a
programmer attach feature is supported. This feature allows connection of the
programmer while the port is configured as RTU. For a description of this
feature, see “Programmer Attach Feature,” on page 5-20.

COMM_REQs directed to Port 1 of the 14-point Micro PLi# wot be

processed while the HHP is attached. AQMM_REQ sent to Port 1 of the 14-
point Micro PLC when the HHP is attached will be queued and processed when
the HHP is removed.

On 23 and 28-point Micro PLCs, Port 2 is provided for general purpose communications using
SNP, SNPX and RTU slave protocols. Port 2 can also be configured as an SNP/SNPX master.
This port can be used to monitor the Micro PLC’s status while programmer functions are being
performed on the primary serial port (Port 1). Also, when no programmer is connected through
Port 1, Logicmaster 90 can monitor program execution and read and write data through Port 2.

Port 2 does not have autobaud capability (Port 1 does). On release 3.0 and later 28-point Micro
PLCs, a separate SNP ID for Port 2 can be configured using Logicmaster 90 software release 8.01
or later. On earlier releases, Port 2 sharesttie ID with Port 1 and the SNP ID can only be
changed through Port 1.

Port 2 configuration can be changed through the Logicmaster 90 hardware configuration utility,
or by using the COMM_REQ (commuaitons request) function block within a ladder logic
program.

Communication Protocols

For detailed descriptions of the protocols used with Series 90 PLCs, refeiSeride 90 PLC
Serial Communications User’'s Many&FK-0582.
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Logicmaster 90 Configuration of Serial Port 2

The Port 2 configuration screen immediately follows the general parameter screen for the Micro
PLC. The set of parameters listed depends on the Port 2 Mode selection. Parameter definitions are
provided in Table 5-3. The screen shown below shows the parameters for the default mode, SNP.

>

SERIES 90 MICRO
SOFTWARE CONFIGURAT ION
Catalog #: [{MEEEIIEISIT MICRO-ZBFT DCIN/RLYOUT, AC PS

Port 2 Mode: SNP

SNP Mode : SLAVE
Baud Rate : 19200
Flow Contrl: NONE

Parity H 1]
Stop Bits : 1
Timeout : LONG
TurnA Delay: 4]
SNP ID

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22

C:\LMIONREL3 Iﬂ
REPLACEJICAPS

Table 5-3. Configuration Parameters for Serial Port 2

Parameter Description Possible Values Default Value

Port 2 Mode (23 and 28-point units only) SNP CUSTOM SNP
RTU DISABLED

Port 2 Mode is SNP

SNP Mode Configures the serial port as a slave (the respondifglAVE MASTER SLAVE
device) or a master (the initiating device) in a
master/slave system.

Baud Rate Data transmission rate (in bits per second) 300 600 1200| 19200
2400 4800 9600
19200
Flow Control not applicable NONE NONE
Parity Determines whether parity is added to words ODD NONE ODD
EVEN
Stop Bits Number of stop bits used in transmission. (Most sé¢dial 1
devices use one stop bit; slower devices use two.) | 2
Timeout Specifies the set of timeout values to be used by [LONG MEDIUM LONG
protocol. SHORT NONE
TurnA Delay Turnaround delay time 0-255 0
SNP ID Identifier that distinguishes this device from others|otser-provided none

the same network
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Table 5-3. Configuration Parameters for Serial Port 2 - Continued

Parameter Description Possible Values Default Value
Port 2 Mode is RTU
Baud Rate Data transmission rate (in bits per second) 300 600 120019200
2400 4800 9600
19200
Flow Control Specifies the method of flow control to use. NONE HARDWARE | NONE
Parity Determines whether parity is added to words ODD NONE ODD
EVEN
Station Address | Identifier that distinguishes this device from otherslo@47 1
the same network.
Port 2 Mode is CUSTOM
Data Bits Determines whether the CPU recognizes 7-bit or §-8it 8
words (SNP/SNPX requires 8 bits.) 7
Baud Rate Data transmission rate (in bits per second) 300 600 120019200
2400 4800
600 9600
1200 19200
2400
Flow Control Specifies the method of flow control to use. NONE NONE
HARDWARE
SOFTWARE
Parity Determines whether parity is added to words ODD NONE ODD
EVEN
Stop Bits Number of stop bits used in transmission. (Most sé¢fial 1
devices use one stop bit; slower devices use two.) | 2
TurnA Delay Turnaround delay time 0-255
Timeout Specifies the set of timeout values to be used by [LONG MEDIUM LONG
protocol. SHORT NONE

Port 2 Mode is D

ISABLED

There are no parameters for this mode.

Series 90™ Micro PLC User's Manudlune 1998
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Configuring Serial Ports Using the COMM_REQ Function

GFK-1065F

The PLC ladder program sends Data Commands using@MMC REQ function. The

COMM_REQ requires thatll its command data be placed in the correct order ¢oprmamand

blocK in the CPU memory before it is executed. The COMM_REQ should then be executed by a
contact of a one-shot coil to prevent sending the data multiple times.

Command Block

A series of Block Move (BLKMV) commands should be used to move the words to create a
command block in the Register tables (refer ta3bges 90-30/20/Micro Programmable
Controllers Reference ManydbFK-0467, for information on using the Block Move function).
For details on command blocks for configuring communications, refer tetties 90™ PLC
Serial Communications User's Manu&@FK-0582.

The following tables list the command block values required for setting up a Serial FRitHpr

RTU, and Custom protocols. (All values are in hexadecimal unless otherwise indicated.) The
BLKMV commands that are used to create the command block are described in the example on
page 5-16 and shown in Figure 5-1.

Note
The Micro PLC ignores the WAIT flag for all@VIM_REQs.
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Table 5-4. COMM_REQ Command Block for SNP Protocol

Example Register Address Definition Values

%R0101 Start address Data Block Length 10H

%R0102 Start address + 1 WAIT/NOWAIT Flag reserved (ignored by Micro PLC)

%R0103 Start address + 2 Status Word Pointer Memory Type 0008 = %R, register memory

%R0104 Start address + 3 Status Word Pointer Offset Zero-based number that gives the address of
the SNP status word (for example, a valug of
99 gives an address of 100 for the status
word)

%R0105 Start address + 4 Idle Timeout Value reserved (ignored by Micro PLC)

%R0106 Start address + 5 Maximum Communication Timd reserved (ignored by Micro PLC)

%R0107 Start address + 6 Command Word (serial port sefjup) FFFOH (programmed as OFFFOH)

%R0108 Start address + 7 Protocol: 1=SNP 0001

%R0109 Start address + 8 Port Mode 0000=Slave, 0001=Master (master availaple
only on 23 and 24 point Micros)

%R0110 Start address + 9 Data Rate 6=19200, 5=9600, 4=4800, 3=2400,
2=1200, 1=600, 0=300

%R0111 Start address + 10 Parity 0 = None, 1 =0dd, 2 = Even

%R0112 Start address + 11 Flow Control 0 = Hardware (SNP Master only), 1 = None

%R0113 Start address + 12 Turnaround Delay 0 =None, 1 =10ms, 2 = 100ms, 3 =500ms

%R0114 Start address + 13 Timeout 0 = Long, 1 = Medium, 2 = Short, 3 = Norle

%R0115 Start address + 14 Bits Per Character 1=8 bits

%R0116 Start address + 15 Stop Bits 0 =1 Stop bit, 1 = 2 Stop bits

%R0117 Start address + 16 Interface reserved

%R0118 Start address + 17 Duplex Mode reserved

%R0119 Start address + 18 Device identifier (0 for SNP) 0000

%R0120 Start address + 19 Device identifier bytes 1 and 2 user-provided*

%R0121 Start address + 20 Device identifier bytes 3 and 4 user-provided*

%R0122 Start address + 21 Device identifier bytes 5 and 6 user-provided*

%R0123 Start address + 22 Device identifier bytes 7 and 8 user-provided*

*  The device identifier for SNP Slave ports is packed into words with the least significant character in the least
significant byte of the word. For example, if the first two characters are “A” and “B,” the start address + 18
will contain the hex value 4241.

5-16
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Table 5-5. COMM_REQ Data Block for RTU Protocol

Example Register Word Definition Values

%R0101—%R0106 | First 6 words Reserved for COMM_REQ uss. See Table 5-4 for details.

%R0107 Start address + 6 Command FFFOH

%R0108 Start address + 7 Protocol: 0003=RTU 0003

%R0109 Start address + 8 Port Mode: 0000=Slave 0000

%R0110 Start address + 9 Data Rate 6=19200, 5=9600, 4=4800, 3=2400,
2=1200, 1=600, 0=300

%R0111 Start address + 10 Parity 0 = None, 1 =0dd, 2 = Even

%R0112 Start address + 11 Flow Control 0 = Hardware, 1 = None

%R0113 Start address + 12 Turnaround delay reserved

%R0114 Start address + 13 Timeout reserved

%R0115 Start address + 14 Bits per Character 1=8 bits

%R0116 Start address + 15 Stop Bits reserved

%R0117 Start address + 16 Interface reserved

%R0118 Start address + 17 Duplex Mode reserved

%R0119 Start address + 18 Device Identifier Station Address (1-247)

%R0120—22 Start address + Device Identifier reserved

19—21
Table 5-6. COMM_REQ Data Block for Custom Protocol

Example Register Word Definition Values

%R0101—%R0106 | First 6 words Reserved for COMM_REQ use See Table 5-4 for details.

%R0107 Start address + 6 Command FFFOH

%R0108 Start address + 7 Protocol: 0005=Custom 0005

%R0109 Start address + 8 Port Mode 1=Master

%R0110 Start address + 9 Data Rate 6=19200, 5=9600, 4=4800, 3=24(0,
2=1200, 1=600, 0=300

%R0111 Start address + 10 Parity 0 = None, 1 =0dd, 2 = Even

%R0112 Start address + 11 Flow Control 0 = Hardware, 1 = None, 2 =
Software

%R0113 Start address + 12 Turnaround Delay 0=None, 1 =10ms, 2 =100ms, 3 =
500ms

%R0114 Start address + 13 Timeout 0 = Long, 1 = Medium, 2 = Short, B
= None

%R0115 Start address + 14 Bits per Character 1=8 bits

%R0116 Start address + 15 Stop Bits 0 =1 stop bit, 1 = 2 stop bits

%R0117 Start address + 16 Interface reserved

%R0118 Start address + 17 Duplex Mode reserved

%R0119—%R0122 | Start address + |Device Identifier reserved

18—21
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Example

A sample ladder diagram for changing the default settings for Port 2 of the 28-point Micro PLC is
provided in Figure 5-1.

Rung 4 uses a one-shot coil (%T0002) to execute the COMM_REQ once. This prevépts mu
messages from being sent.

Rung 5 contains the Block Move Word function and is used to load the commands, which are
listed in Tables 5-4 through 5-6. In this example, %R0101 through %R0115 are used for the
COMM_REQ canmand block. (Any registers can be used except for %R1617 through %R1814,
which are reserved on the 23 and 28 point Micro PLCs.) The example command block contains
the following settings:

%R0107 Start address + 6 Command FFFO

%R0108 Start address + 7 Protocol SNP (0001)
%R0109 Start address + 8 Port Mode Slave (0000)
%R0110 Start address + 9 Data Rate 19200 (0006)
%R0111 Start address + 10  Parity Odd (0001)
%R0112 Start address + 11 Flow Control None (0001
%R0113 Start address + 12 Turnaround Delay None (0000)
%R0114 Start address + 13 Timeout Long (0000)
%R0115 Start address + 14  Bits per Character 1

%R0116 Start address + 15  Stop Bits 1 (0000)
%R0117 Start address + 16  Interface reserved (0000)
%R0118 Start address + 17  Duplex mode reserved (0000)
%R0119 Start address + 18 Device identifier (0 for SNP) 0000
%R0120 Start address + 19 Device identifier bytes 1 and 2 B, A (4241)
%R0121 Start address + 20 Device identifier bytes 3 and 4 0000
%R0122 Start address + 21 Device identifier bytes 5 and 6 0000
%R0123 Start address + 22 Device identifier bytes 7 and 8 0000

*  The device identifier for SNP Slave ports is packed into words with the least significant character in the least
significant byte of the word. For example, if the first two characters are “A” and “B,” the start address + 18

would contain the hex value 4241.

The COMM_REQ function, executed in Rung 6, has four inputs. %T0002 is used to enable the
COMM_REQ function. The IN input points to the starting address of tlmenemd block, which

is %R0101. The SYS_IDiWalways be 1. The last input ASBK, points to Port 2 (hexadetal

0002 or integer 2).

Note

The TASK input on the COMM_REQ function determines whicliasgort is
addressed:

2 (0002H) Port 2 (All 28-point Micro PLC releases including
release 3.0)
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| << RUNG 4 >>
|%T0001 %T0002
+—] [ H— (
<< RUNG 5 >>
%T0002 +————+ + + — —
+ ][ +BLKMV+ +BLKMV+ +BLKMV+
| WORD)| | WORD)| | WORD)| | WORD)|
|
CONST —+IN1 Q+—9%R0101 CONST —+IN1 Q+—%R0108 CONST —+IN Q+—%R0115 CONST —+IN Q+—%R0122
0010| | 0001 | | 0000 | | 0000 | |
|
CONST +IN2 | CONST +IN2 | CONST +IN2 | CONST +IN2 |
0000 | | 0000 | | 0000 | | 0000 | |
|
CONST —+IN3 | CONST —+IN3 | CONST —+IN3 | CONST —+IN3 |
0008 | | 0006 | | 0000 | | 0000 | |
| [
CONST —+IN4 | CONST —+IN4 | CONST —+IN4 | CONST —+IN4 |
0077 | | 0001 | | 0000 | | 0000 | |
| [
CONST —+IN5 | CONST —+IN5 | CONST —+IN5 | CONST —+IN5 |
0000 | | 0001 | | 0000 | | 0000 | |
| [
CONST —+IN6 | CONST —+IN6 | CONST —+IN6 | CONST —+IN6 |
0000 | | 0000 | | 0000 | | 0000 | |
| [
CONST —+IN7 | CONST —+IN7 | CONST —+IN7 | CONST —+IN7 |
FFFO +——+ 0001 + + 4241 + + 0000 +——+
<< RUNG 6 >>
%T0002 + + %M0001
+ [ +COMM_|+
| REQ ||
%R0101 —+IN FT++
| |
CONST —+SYSID|
0001 | |
CONST —+TASK +
00000002 + +
Figure 5-1. Ladder Logic Example for Serial Port Configuration
GFK-1065F Chapter 5 Configuration
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Programmer Attach Feature (14-Point Micro PLCs)

This feature of the RTU Slave protocol allows you to connect a PLC programmer to the port while
RTU Slave is active. When the Micro PLC detects a programmer attachment (requires
appropriately configured PLC ID for multidrop connections), the RTU Slave protocol is removed
from the port and SNP Slave istalled as the currently active protocol on the port. The
programmer connection must have the same serial configuration (i.e., baud rate, parity, stop bits,
etc.) as the currently active RTU Slave protocol for it to be recognized. This also means that
autobaud will not be supported for initiating a programmer connection. Once the programmer
connection has been enabled, normal programmer communications can take place through the
port.

Upon a loss of the programmer connection, the most recently established port prititbeol w
installed as the active protocol on the port. This could be either the RTU Slave protocol (the
protocol running before the programmer was attached), a new pratoentad through a
configuration store, or a new protocol from a Serial Port Se@Ii@_REQ. Installing the most
recently established port protocol puts that protocol back taitiislistate. In the normal case,

upon loss of the programmer connection, the RTU Slave protocol will be reinstalled on the port.

It is important to note that there will be a delay of approximately 20 seconds from the time you
remove the programmer from the serial line, and the time that it is detected as missing. Therefore,
in the normal case mentionebloze, there Wl be an interval after disconnecting the programmer
during which no RTU messages can be processed on that port. This delay is implemented to
prevent brief periods of signal instability from being mistaken as loss of programmer.

If a new configuration has been stored while the port is attached to the programmer, the newly
configured port protocol will become the mostently established protocol andlwe installed
on the port upon a loss of programmer communications.

Example: If RTU Slave is running on Port 1 at 9600 baud and a PLC programmer (running at
9600 baud) is attached to the p&NP Slave Wil be installed on the port, and the programmer

will communicate as normal. If during that communications session a configuration store is done
which sets up the port for SNP Slave at 4800 baud, this sétupottake effect until the port

loses communications with the programmer. Upon loss of programmer communications, the SNP
Slave protocol at 4800 baud will be installed.

Any COMM_REQs sent to the port by the apation program while the PLC is attached to the
programmer will be processed by tBNP Slave protocol. A COMM_REQ that is supported by the
RTU Slave protocol, but is not supported by SNP Slaileberejected. For the case of a Serial

Port Change COMM_REQ, which is supported by both protocols, the new active port protocol
supplied by this COMM_REQ W not take effect immediately, but will become the mestently
established port protocol. This means that the new port configuration supplied by the Serial Port
Change COMM_REQ il not take effect until the programmer is disconnected.
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Configuring ASCII Output

This feature allows the Micro PLC to automatically dial a pager via modem and send a specified
byte string from Serial Port 2. Pager dialing and message transmission are seQNMMyREQ
functions in the ladder logic.

Note
To implement this feature, Serial Port 2 must be configured as a CUSTOM port
(see page 5-13).
Pager enunciation is implemented by three commands, requiring tOMMCREQ canmand

blocks:

Autodial: 04400 (1130H) Dials the modem. This command works the same way that the
SNP Master Autadl command 7400 does.

Put string: 04401 (1131H)  Specifies an ASCII string, from 1 to 250 bytes in length, to
send from the serial port.

Autodial: 04400 (1130H) It is the responsibility of the PLC application program to hang
up the phone connection. This is accomplished by reissuing the autodial command and
sending the hangup command string.

Autodial Command Block

The Autodial command automatically transmits an Escape sequence that follows the Hayes
convention. If you are using a modem that does not support the Hayes convention, you may be
able to use the Put String command to dial the modem.

Examples of commonly used command strings for Hayes-compatible modems are listed below:

Command String Length Function
ATDP15035559999<CR> 16 (10H) Pulse dial the number 1-503-555-9999
ATDT15035559999<CR> 16 (10H) Tone dial the number 1-503-555-9999
ATDT9,15035559999<CR>| 18 (10H) Tone dial using outside line with pause
ATHO<CR> 5 (05H) Hang up the phone
ATZ <CR> 4 (04H) Restore modem configuration to internally saved valugs

Table 5-7 lists a sample COMM_REQnamand block that dials the number 234-5678 using a
Hayes-compatible modem. The ladder logic that creates this command block is shown in Figure
5-2. For a more detailed example of the use@MB1_REQ functions and eomand blocks, refer

to Figure 5-1.

GFK-1065F Chapter 5 Configuration 5-21



Table 5-7. Sample Command Block for CUSTOM Protocol Autodial Command

Word Definition Values
1 0009H CUSTOM data block length (includes command
string)
2 0000H NOWAIT mode
3 0008H Status word memory type (%R)
4 0000H Status word address minus 1 (Register 1)
5 0000H reserved
6 0000H reserved
7 04400 command (1130H) Autodial command number
8 00030 (0001H) Modem response timeout (30 seconds)
9 0012 (000CH) Number of bytes in command string
10 5441H A (41H), T (54H)
11 5444H D (44H), T (54H)
12 3332H Phone number: 2 (32H), 3 (33H)
13 3534H 4 (34H), 5 (35H)
14 3736H 6 (36H), 7 (37H)
15 0D38H 8 (38H) <CR> (ODH)
|%6T0004 +———+ — —
+ ][ +BLKMV+ +BLKMV+ +BLKMV+
| WORD] | WORD] | WORD]
|
CONST —+IN1 Q+—9%R0201 CONST —+IN1 Q+—%R0108 CONST —+IN Q+
0009 | | 0001 | | 0D38| |
|
CONST +IN2 | CONST +IN2 | CONST +IN2 |
0000 | | 0012 | | 0000 |
|
CONST —+IN3 | CONST —+IN3 | CONST —+IN3 |
0008 | | 5441 | 0000 | |
|
CONST —+IN4 | CONST —+IN4 | CONST —+IN4 |
0000 | | 5444 | | 0000 | |
|
CONST —+IN5 | CONST —+IN5 | CONST —+IN5 |
0000 | | 3332| | 0000 | |
|
CONST —+IN6 | CONST —+IN6 | CONST —+IN6 |
0000 | | 3534 | | 0000 | |
|
CONST —+IN7 | CONST —+IN7 | CONST —+IN7 |
1130 +——+ 3736 +———+ 0000 +————+
Figure 5-2. Sample Autodial Command Block (Tone dials the number 234-5678.)

Note

After the Put String command block has been sent, an Autodial command block
must be sent to hang up the phone connection. In the example above, you would
replace the string DT in word 11 with the string HO (48H, 4FH).
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Put String Command Block

GFK-1065F

Table 5-8 lists a sample COMM_REQnamand block that sends the data string, “hello world”

using the Put String command (04401). The ladder logic rung that creates this command block is
shown in Figure 5-3. A maximum transmit timeout of 30 seconds is specified. The string data
begins at Word 10. This command is similar to the Autodial command except that Put String does
not send the escape sequence for Hayes-compatible modems.

TheMaximum Transmit Timeotield specifies, in seconds, the maximum time interval the
COMM_REQ will wait for the entire string to be sent. If this time is set to 0, a default value of 4
seconds plus the time required to transmit the number of characters is used. If the string is not
transmitted during the specified interval or the default interval, an error code is generated.

TheNumber of Bytes in Command StrifieJd specifies the length of the command string to be
sent. This length includes all characters. A status code indicating successful transmission will be
returned when the string has been completely sent out the serial port.

Table 5-8. Sample Command Block for Put String Command

Word Definition Values
1 0009H CUSTOM data block length (includes command
string)

2 0O00H NOWAIT mode
3 0008H Status word memory type (%R)
4 0000H Status word address minus 1 (Register 1)
5 0000H reserved
6 0000H reserved
7 04401 command (1131H) Put String command number
8 001EH Maximum transmit timeout (30 seconds)
9 000BH Number of bytes in command string

10 6568H h (68H), e (65H)

11 6C6CH | (6CH), | (6CH)

12 206FH o (6F), “ “ (20H)

13 6F77H w (77H), o (6FH)

14 6C72H r (72H), | (6CH)

15 0064H d (64H)
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|%T0004 +———+ — + 4+
+ ][ +BLKMV+ +BLKMV+
| WORD| | WORD| | WORD|
|
CONST —+IN1 Q+—%R0201 CONST —+IN1 Q+—%R0108 CONST —+IN Q+
0009 | | 001E| | 0064 | |
|
CONST +IN2 | CONST +IN2 | CONST +IN2 |
0000 | | 000B | | 0000 | |
|
CONST —+IN3 | CONST —+IN3 | CONST —+IN3 |
0008 | | 6568 | | 0000 | |
|
CONST —+IN4 | CONST —+IN4 | CONST —+IN4 |
0000 | | 6C6C| | 0000 | |
|
CONST —+IN5 | CONST —+IN5 | CONST —+IN5 |
0000 | | 206F | | 0000 | |
|
CONST —+IN6 | CONST —+IN6 | CONST —+IN6 |
0000 | | 6F77| | 0000 | |
|
CONST —+IN7 | CONST —+IN7 | CONST —+IN7 |
1131 +——m——+ 6C72 +——m—+ 0000 +—+

Figure 5-3. Sample Put String Command Block (Sends the string, “hello world.”)
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Status Word for Custom Protocol COMM_REQs

A value of 1 will be returned in the@MM_REQ status word upon successful completion of a
CUSTOM protocol command. Any other value returned in tO®®_REQ status word is an
error code where the low byte is a major error code and the high byte is a minor error code.

Table 5-9. Status Codes for Custom Protocol

Major Status Code Description
1 (01H) Successful Completion (this is the expected completion value in the COMM_REQ status word).
12 (OCH) Local CSTM_PROT error — Port configuration command 65520 (FFFOH). An error occurred while
processing a local command. The minor error code identifies the specific error.

2 (02H) | COMM_REQ command is not supported.

13 (ODH) Remote CSTM_PROT error — Put String command 4401 (1131H). An error occurred while processing a
remote command. The minor error code identifies the specific error.

2 (02H) String length exceeds end of reference memory type.

3 (03H) COMM_REQ data block length is too small. String data is missing or incomplete.

48 (30H) | Serial output timeout. The serial port was unable to transmit the string. (Could be due fo
missing CTS signal when the serial port is configured to use hardware flow control.)

50 (32h) | COMM_REQ timeout. The COMM_REQ did not complete within a 20-second time limit.

14 (OER) Autodial Error — Autodial command 4400 (1130). An error occurred while attempting to send a command
string to an attached external modem. The minor error code identifies the specific error.

1 (01H) Not used.

2 (02H) The modem command string length exceeds end of reference memory type.

3 (03H) COMM_REQ Data Block Length is too small. Output command string data is missing 0
incomplete.

4 (04H) Serial output timeout. The serial port was unable to transmit the modem autodial outpuyt.
(May be due to missing CTS signal when the serial port is configured to use hardware [flow
control.)

5 (05H) Response was not received from modem. Check modem and cable.

6 (06H) Modem responded with BUSY. Modem is unable to complete the requested connection. The
remote modem is already in use; retry the connection request at a later time.

7 (07H) Modem responded with NO CARRIER. Modem is unable to complete the requested
connection. Check the local and remote modems and the telephone line.

8 (08H) Modem responded with NO DIALTONE. Modem is unable to complete the requested
connection. Check the modem connections and the telephone line.

9 (09H) Modem responded with ERROR. Modem is unable to complete the requested command.
Check the modem command string and modem.

10 (0OAH) [ Modem responded with RING, indicating that the modem is being called by another mqdem.
Modem is unable to complete the requested command. Retry the modem command at|a later
time.

11 (OBH) [ An unknown response was received from the modem. Modem is unable to complete the
requested command. Check the modem command string and modem. The modem response is
expected to be either CONNECT or OK.

50 (32H) | COMM_REQ timeout. The COMM_REQ did not complete within a 20-second time limit.
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Configuring Expansion Units (23 and 28-Point Micro PLCs)

Each 23 and 28-point Micro PLC can support up to four expansion units. (See Chapter 3 for

installation instructions.) The expansion unit configuration screens follow immediately after the
high speed counter screens (or the Serial Port 2 screen). Table 5-10 lists the parameters for each

type of expansion module available. The default selection is EMPTY UNIT, as shown in the
screen below. To configure an expansion module, pressdlselect EMPTY UNIT, press the

key to choose the model, and pressiR.

There are three types of expansion units

» Series 90 14-point standard expansion units which have 8 discrete inputs and 6 discrete

outputs

» Generic expansion units which can have a mixture of %I, %Q, %Al, and/or %AQ references

(14PTGENERIC and GENERICEXP)

» 1/O Link Interface expansion unit which has 32 bytes of input data and 32 bytes of output data

that can be mapped to any valid reference memory except %S (IC693UEX013)

Table 5-10. Configuration Parameters for Expansion Units

Parameter Description Possible Values Default Value

Expansion Module EMPTY UNIT EMPTY UNIT
IC693UEX1/2
14PTGENERIC
IC693UEX013
GENERICEXP

IC693UEX1/2 and 14PTGENERIC

%I Ref Adr Discrete input reference  not editable %10017 %I0017

%I Size (Bits) Discrete input size not editable 8 8

%Q Ref Adr Discrete output reference not editable %Q0017 %Q0017

%Q Size (Bits) | Discrete output size not editable 6 6

IC693UEX013

%I Ref Adr Discrete input reference %10049-0257 %10049

%I Size (Bits) Discrete input size not editable 256 256

%Q Ref Adr Discrete output reference %Q0049-0257 %Q0049

%Q Size (Bits) | Discrete output size not editable 6 6
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Table 5-10. Configuration Parameters for Expansion Units - Continued

Parameter Description Possible Values Default Value
GENERICEXP
Address Offset 0300-0F00 0300
(hex)
%I Ref Adr Discrete input reference %I0305 %I0305
%I Ref Size Discrete input size 0-208 0
(Bits)
%Q Ref Adr Discrete output reference %Q305 %Q305
%Q Ref Size Discrete output size 0-208 0
(Bits)
%Al Ref Adr Analog input reference %AI0020 %AI0020
%Al Ref Size Analog input size 0-208 0
(Words)
%AQ Ref Adr Analog input reference %AQ013 %AQ013
%AQ Ref Size [Analog input size 0 0
(Words)

Logicmaster Screens for Configuring Expansion Units

The expansion unit configuration screens follow immediately after the high speed counter screens
(or the Serial Port 2 screen). The default expansion unit selection is EMPTY UNIT. The
configuration parameters that you see will depend on the type of expansion module selected.

To configure an expansion unit, use thekey to move the cursor to EMPTY UNIT and press the
TAB key to change the type of expansion module. The parameters displayed depend on the
expansion module selected.

| | | | | | | | | |
e KK EF K K E |
(50) Inactive key

>

SERIES 90 MICRO

SOFTWARE CONFIGURAT ION
Catalog #: [{MEERIITTTIN MICRO-Z8FT ACIN/ACOUT, AC PS

NO MODULE IN THE EXPANSION UNIT

EXPANSION UNIT # 1
Expansion Module : EMPTY UNIT

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22

C:\LMIONREL3 Iﬂ
REPLACEJICAPS
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Series 90 Micro 14-Point Expansion Unit

The expansion unit, IC693UEX011 (AC input power), can be connected to a Micro PLC base unit
to provide additional I/O points (8 DC inputs and 6 relay outputs). The Micro expansion units
have no configurable parameters.

>

SERIES 90 MICRO

SOFTWARE CONFIGURATION
Catalog #: IC693DR5-10 MICRO-ZBFT DCIN/RLYOUT, AC PS

8 DC INPUT-6RELAY OUTPUT AC OR DC POWER SUPFLY

EXPANSION UNIT # 1
Expansion Module HEN 1 C693UEX1.-2)

———————————— UIEW ONLY PARAMETERS —-——————————

~I Ref Adr : ~10017
~I Ref Size (Bits) : 8
70 Ref Adr : #0017
7@ Ref Size (Bits) : b

<4 Mo Dowf by Pale Existsy Pube foe Mexd Tegs, Tollp for Peovious Page
C :\LM90~REL3 Iﬂ
REPLACEJCAPS]

14-Point Generic Expansion Unit

This screen allows you to configure a third-party 14-point expansion unit.

| | | | | | | | | |
e E B E EF E F OE U

>

SERIES 90 MICRO

SOFTWARE CONFIGURATION
Catalog #: IC693DR5-10 MICRO-ZBFT DCIN/RLYOUT, AC PS

GENERIC 14 POINT EXPANSION UNIT 8INPUT/60UTPUT

EXPANSION UNIT # 1
Expansion Module HE14P TGENERIC|

~I Ref Adr : ~10017
~I Ref Size (Bits) : 8
70 Ref Adr : #0017
7@ Ref Size (Bits) : b

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22
1

C:\LMIONREL3 mﬂ
REPLACEJICAPS
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Generic Expansion Unit

The Logicmaster 90 configuration software provides the Generic Expansion Input/Output Module
configuration so that third parties can develop a wide range of input/output modules with varying
amounts of discrete or analog /0.

Generic input/output modules can be placed on any 256-byte boundaries except for the four 256-
byte areas reserved for the 14-point expansion units. The configuration software maps the 1/O to
open locations in the read/write tables within the PLC on byte boundaries. Each table can be
independently mapped.

>

SERIES 90 MICRO

SOFTWARE CONFIGURATION

Catalog #: IC693DR5-10 MICRO-28PT DCIN-RLYOUT, AC P3
GENERIC EXPANSION INPUT-OUTPUT MODULE

EXPANSION UNIT # 1

Expansion Module :

Address Dffset (hex) 0300

»I Ref Adr : »10305

»I Ref Size (Bits) : 0

»[) Ref Adr : »~[)0305

»@) Ref Size (Bits) : 0

#A1 Ref Adr : #AT0020

#Al Ref Size (Words) : 4]

A Ref Adr : #AQO13

#Al] Ref Size (Hords) : 0]

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22
1

C:\LMIONREL3 mﬂ
REPLACEJICAPS
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I/0 Link Interface Expansion Unit

Note

The I/O Link IEU (IC693UEX013) is not sold in the United States. This page is
for informational purposes only. For details on installation and operation, refer
to the documentation provided with the I/O Link IEU.

The I/O Link IEU is a slave device on an I/O link. This device connects to a Micro PLC base unit
or to an expansion unit and allows the Micro PLC to reside on an 1/O Link network. The 1/O Link
IEU receives 32, 641,28, or 256 inputs from the 1/O link and transmits 32, 64, 128, or 256 to the
I/O link. Because the 1/O Link IEU has only one expansion connector, it must be the last unit in a
chain of expansion units if other units are connected to the same base Micro PLC. This also
means that there can be only one I/O Link IEU per Micro PLC.

Any available %Q discrete reference memory address can be used for the output data and any
available %l discrete reference memory address can be used for the input data as long as it does
not overlap the input reference address of other input devices. The I/O Link IEU’s reference
addresses will default to %10049 and %Q0049 when the Micro PLC’s configuration is defaulted.

If the Micro PLC logs a Loss of Expansion Unit fault while scanning the input data from the I/O
Link IEU, the input reference memory data will be set to all zeros.

| | | | | | | | | |
e E B E EF E F OE U

>

SERIES 90 MICRO
SOFTWARE CONFIGURATION
Catalog #: IC693DR5-10 MICRO-ZBFT DCIN/RLYOUT, AC PS

I-0 LINK EXPANSION UNIT

EXPANSION UNIT # 1

Expansion Module HEN 1 C693UEX013)
»I Ref Adr : »10049

»I Ref Size (Bits) : 256

»0Q Ref Adr : »#Qoo49
»0Q Ref Size (Bits) : 256

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22

C:\LMIONREL3 Iﬂ
REPLACEJICAPS
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HHP Screens for Configuring Expansion Units

As an example, suppose a setup contains a generic expansion unit, a standard expansion unit, and
an 1/O Link Interface expansion unit.

When the CPU’s Default I/O parameter is enabled, expansion units are automatically configured.
For the purposes of this example, Default I/O is disabled. Note that when manually configuring
expansion units with the HHP, the expansion unit must be physically present and you must press
READ + ENT on the HHP to initiate the configuration process.

Configuring Generic Expansion Units

In the following example, the generic expansion unit has 2 bytes of discrete input data, 1 byte of
discrete output data, 15 words of analog input data, and 2 words of analog output data. The
address offset for the generic unit is 0AOOh.

1. Pressl until configuration for RO:S7 appears and piRsaD + ENT:

R0:07 GENERIC >S
ADDR: 0AQO

2. Press-s to go to %l reference screen:

R0:07 GENERIC <S
10016:

3. Presst + 9+ ENT to configure discrete input data at %149—64:

R0:07 GENERIC <S
10016:10049-0064

4. Press— to go to %Al reference screen:

R0:07 GENERIC <S
AlO15:

5. Pres + 0+ ENT to configure analog input data at %AI20—34:

R0:07 GENERIC <S
Al015:A1020-034
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6. Press- to go to %Q reference screen:

R0:07 GENERIC <S
Q0008:

7. Presst + 9+ ENT to configure discrete output data at %Q49-56:

R0:07 GENERIC <S
Q0008:Q0049-0056

8. Press- to go to %AQ reference screen:

R0:07 GENERIC <S
AQO002:

9. Pressl + 3+ ENT to configure analog input data at %AQ13-14:

R0:07 GENERIC <S
AQ002:AQ013-014

Configuring Standard Expansion Units

1. Pressl to go to the next slot:

R0:08 <S

2. PresREAD + ENT to configure the standard expansion unit:

RO:08 MIXED <S
18/Q6:Q10017
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Configuring I/0 Link Interface Expansion Units

1. Pressl to go to the next slot:

2. PresREAD + ENT to configure the I/O Link Interface expa

R0:09 <S

nsion unit:

R0:09 I/O Link<S
32in/32out bytes

3. Press- to configure input data reference:

R0O:09 32in <S

4. PresR +ENT to select %R memory type:

5. Pressl + ENT to select %R1-16 for input reference:

R0:09 32in <S
R16:

R0O:09 32in <S
R16:R0001-0016

6. Press- to configure output data reference:

7. Pres¥Q +ENT to select

8. Press + 7+ ENT to select %Q57-312 for output reference:

Chapter 5 Configuration

R0:09 320ut <S

%Q memory type:

R0:09 320ut <S
Q256:

R0:09 320ut <S
Q256:Q0057-0312
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Reference Error Checking

When configuring the references for generic and I/O Link Interface expansion units, the HHP will
verify that the specified reference + length doesn’t go beyond the end of the corresponding
reference table. It will also verify that input data references do not overlap those of other input
devices that have been configured in the system.

When Past End of Ref Memory error is detected, the HHP will display an error message as
follows:

RO:09 ref err <S
Q256:Q0289-0544

When an Overlapping Input reference error is detected, the HHP will display an error message as
follows:

RO:09 ref err <S
1256:10017-0272
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Configuring Q1 for PWM or Pulse Output (IC693UDR005/010 and
IC693UALOQ0Q6)

The high-speed DC output (Q1) can be configured for PWM, pulse train, or HSC output. Counter
channel 1 can be configured for only one of these outputs at a time. Because AQUADB counting
uses channels 1-3, the PWM and pulse train outputs are not available when a type B counter is
configured. (In the sample screen below, PWM is enabled.)

Note

The configurations for HSC, PWM, and Pulse outputs are sent to the CPU when
the Micro PLC changes from STOP to RUN mode. When the transition to RUN

mode occurs, the currently configured output stops running and the new
configuration takes over.

Note

A pulldown resistor, connected between Q1 and COML1, is required for high
frequency Pulse and PWM (up to 2Khz) outputs and for duty cycles in the lower

ranges (5% and lower). A 1.5 Kohm, 0.5 watt resistor is recommended for this
purpose.

I I I | I | I I I I
1T "I ' Y I I I
]
SERIEE 90 mIcED
SOFTENEE ORF [OURAT IONH
Catalog ®: D63 BRS AICAI-Z6FT DCIR-BLYINIT, A F3

———————— TYFE & CINHTI®N 1 @ @———
Ceunt Hade | CONTIHL Count Emabl: BISARLER (et Enakle @ DISASLED

Count Dir = UP Fld<strobe : FRELDAR WA Dui Gl: m
Time: Baie @ 1060 Count Edge | FOS Pul Dut =i

Strobe Edge: POE Cowinit g : ROHE

Hi Limit +Ad

Lo Linlt T HENEI

Pld Uslwe @ i)

0 Presst @ +32TRT

Hf Preoet @ ol

¢4 Pore Config Data Exists: Pgbn for Mewt Page. Pglp For Presiows Fage
W iﬂm LIMETE BALID |

Table 5-11. Memory Locations for PWM and Pulse Train Parameters

Output Parameter Memory Location
PWM PWM Frequency, Q1 AQ2
PWM Duty Cycle, Q2 AQ3
Pulse Train Pulse Train Frequency AQ123
Number of pulses to send AQ124
Start pulse train Q494
Pulse train complete on Q1 1494
GFK-1065F Chapter 5 Configuration
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PWM Output

PWM output can be used to control DC and stepper motors. You can select the frequency of the
PWM output (19hz to 2Khz) by writing a value to memory location AQ2. The PWM duty cycle

(0 to 100%) is selected by writing a value to memory location AQ3. Sample calculations of PWM
duty cycle and frequency are provided in Table 5-12.

Warning

When the Micro PLC goes fromRUN to STOP mode, PWM vill continue to
operate. Also PWM will continue to operate over a power cycle. Therefore,
if PWM is running when power is lost, it will run when power is restored.

Table 5-12. Sample Values for PWM Duty Cycle and Frequency

Contents of Frequency Register Contents of Duty Cycle Register
(AQ2)1 (AQ3)1 Typical On Duty
Decimal Hex Co;\gl)vlgrsnent Decimal Hex Co;\gl)vlgrsnent Frequency2 Cycle (%)3
24VDC, 200mA
0 0 - 0 0 - 0 (default) 100 (default
614 266 - 491 1EB - 2 Khz 98
819 333 - 614 266 - 1.5 Khz 85
1,229 4CD - 860 35C - 1 Khz 77
2459 99B - 1475 5C3 - 500 Hz 63
4919 1337 - 2460 99C - 250 Hz 52
12299 300B - 4920 1338 - 100 Hz 41
35142 8946 -30394 1230 4CH -30394 35 Hz 4
40999 A027 —24537 7380 1CD4 —24637| 30 Rz 18
64736 FCDF -801 6553 1999 —1037 19 Rz 10
Formulas:
1. Values greater than 32767 cannot be entered as decimal numbers. They can be entered as hex or as two's complement values.
2. Frequency calculatiorto AQ2 = %}/— 1 Frequency tolerance is #0.01%
3. On Duty Cycle calculationre AQ3 = E{%ﬁ:— delta_ delawg— 1

Whereon duty cyclés a value from 0 to 100% anktlta delayis the difference between the off and on response times of the output
device. (See Tablg-13 for typicaldelta delayvalues.)

. .84MH
4. On Time calculation: AQ3%ontlme— delta. dela;»,/EMD

g H'

5 Off Time calculation: Off Time =; —ontime
frequency
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Table 5-13. Typical Values for Delta Delay

Units Typical Delta Delay
Revision/Date Code for IC693UDR005 at 24VDC, 16mA output (1.5 Kohm load)
IC693UDRO005 0.22ms
Revision B with date code less than 606
IC693UDRO005 0.09ms

Revision C or later, or Revision B with date code eqJal
to or greater than 606

IC693UDRO010/IC593UALO06 0.09ms

Note

In Logicmaster 90, when entering hexadecimal numbers in a reference table, a
leading A through F must be preceded by a zero (for example, OFFFF). To enter
a two’s complement number, enter it as a negative integér fFor additional
information on editing values in reference tables, see “Reference Tables” in the
Logicmaste™ 90 Series 91'-30/20/Micro Programming Software User’'s

Manual GFK-0466.

Sample calculation for PWM Output: The formulas provided with Table 5-12 can be used to
determine the value of %AQ3 required at the fastest frequency to produce a minimum ON and
OFF pulse width when the apmiton is primarily concerned with varying the frequency. For
example, an application might require a PWM output of 0 to 2Khz with an input device that
requires a minimum pulse width of 50us. With a fixed ON time, the worst@faBé&me occurs

at 2Khz. Therefore, the value of AQ3 that will guarantee at least aC#fipulse width is given

by:
OFFtime=Period — ON time
50pus OFF=500us — Ofiime
ON time = 450us

450us- 009ng x 9 84MHz

%AQ:( o ~1=443
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Pulse Train Output

You can select the frequency (10Hz to 2Khz) of the pulse train output (PTO) by writing a value (-
32768 to 32767) to memory location AQ123. The number of pulses to be output is selected by
writing a value to memory location AQ124.

The pulse train is started when the Q494 bit is set to 1 by the ladder logic program. Starting the
pulse train clears 1494. When the number of pulses specified in AQ124 has been generated, the
1494 bit will be set to 1 and Q494 will be cleared. For sample pulse train frequency calculations,

refer to the table below.

Warning

When the Micro PLC goes fromRUN to STOP mode, PTO will continue to
operate. Also, PTO will continue to operate over a power cycle. Therefore,
if PTO is running when power is lost, it will run when power is restored.

Table 5-14. Example Values for Pulse Output Frequency

Contents of Frequency Register (AQ12§)
Decimal Hex Frequency (Hzf
0 0 0 (default)

307 133 1,997

409 199 1,500

614 266 1,000

1,229 4CD 500

2459 99B 250

6,149 1805 100

20,499 5013 30

30, 749 781D 20

Formulas:

1. Values greater than 32767 cannot be entered as decimal numbers. Enter them as hex, or as
two’s complement.

2. %AQL23= M—l Frequency tolerance is #0.01%
frequencyl6
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Configuring of Outputs Q1 to Q5 (IC693UDD104)

Certain transistor outputs of model IC693UDD104 can be configured to be PWM-, Pulse Train, or
HSC-outputs.
For simultaneous use of these functionalities there are some restrictions for possible combinations

Table 5-15. Combinations with A4 Configuration (4 CountersType A)

Counter 1 at Q1 or PWM Output Q1 or Pulse Train Output Q1
Counter 2 at Q2 or PWM Output Q2 or Pulse Train Output Q3
Counter 3 at Q3 or PWM Output Q3 or Pulse Train Output Q5
Counter 4 at Q4 or PWM Output Q4

Example for a permissible combination:
Counter 1 at Q1 + PWM Output Q2 + Pulse Train Output Q5 + PWM Output Q4
Example for a notpermissible combination:

Counter 2 at Q2 + Pulse Train Output Q3

Table 5-16. Combinations with B1-3,A4 Configuration (1 Counter Type B + 1 Counter Type A)

PWM Output Q1 or Pulse Train Output Q1
1xType B or AND
Counter at Q1
PWM Output Q2 or Pulse Train Output Q3
Counter 4 at Q4 or PWM Output Q4

Example for a permissible combination:

Type B Counter at Q1 + PWM Output Q4

Example for a notpermissible combination:

Type B Counter at Q1+ Pulse Train Output Q3
Note

A bias resistor, connected between the output and COML, is required for high
frequency Pulse and PWM (up to 2 Khz) outputs and for duty cycles in the lower
ranges (5% and lower). A 1.5 Kohm, 0.5 watt resistor is recommended for this
purpose.

Note

The configurations for HSC, PWM, and Pulse outputs are sent to the CPU when
the Micro PLC changes from STOP to RUN mode. When the transition to RUN
mode occurs, the currently configured output stops running and the new
configuration takes over.
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Table 5-17. Memory Locations for PWM and Pulse Train Parameters

Output Parameter Memory Location
PWM Q1 PWM Frequency AQ2
PWM Duty Cycle AQ3
PWM Q2 PWM Frequency AQ4
PWM Duty Cycle AQ5
PWM Q3 PWM Frequency AQ6
PWM Duty Cycle AQ7
PWM Q4 PWM Frequency AQ8
PWM Duty Cycle AQ9
Pulse Train Q1 Pulse Train Frequency AQ123
Number of pulses to send AQ124
Start pulse train Q494
Pulse train complete 1494
Pulse Train Q3 Pulse Train Frequency AQ125
Number of pulses to send AQ126
Start pulse train Q495
Pulse train complete 1495
Pulse Train Q5 Pulse Train Frequency AQ127
Number of pulses to send AQ128
Start pulse train Q496
Pulse train complete 1496

PWM Output (IC693UDD104)

PWM output can be used to control DC and stepper motors. You can select the frequency of the
PWM output (19 hz to 2 Khz) by writing a value to e.g. memory location AQ?2.

The PWM duty cycle (0 to 100 %) is selected by writing a value to e.g. memory location AQ3.
Sample calculations of PWM duty cycle and frequency are provided in Table 4-6.

Warning

When the Micro PLC goes from RUN to STOP mode, PWM will continue to
operate. Also PWM will continue to operate over a power cycle. Therefore, if
PWM is running when power is lost, it will run when power is restored.
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Table 5-18. Sample Values for PWM Duty Cycle and Frequency

Contents of Frequency Register Contents of Duty Cycle Typical On Duty Cycle (%)
e.g. AQ2 Register e.g. AQ3 at 24 VDC, 16 mA, 1.5Kohm
load
Decimal Hex Decimal Frequency
0 0 0 100 % (default) 0 (default)
614 266 491 98% 2 kHz
819 333 614 85% 1,5kHz
1229 4CD 860 7% 1kHz
2459 99B 1475 63% 500 Hz
4919 1337 2460 52% 250 Hz
12299 300B 4920 41% 100 Hz
35142 8946 7250 21% 35Hz
40999 A027 7380 18% 30Hz
64736 FCDF 6553 10% 19 Hz
Formulas :

9. Values greater than 32767 cannot be entered as decimal numbers. They can be entered as hex
or astwo’s complement values.

10. Frequency calculation :

AQ2 =(9,84 MHz / (8 x frequency)) - 1  Frequency toleranceis +-0,01%
11. OnDuty Cyclecaculation :

AQ3 = ((On_duty_cycle / (100 x frequency)) - delta_delay)(9,84MHz/8) -1

On Duty Cycle=0t0100 %
Delta Delay = Difference between the off and on response times of the output device (see Table
4-7 for typical deltadelay values)

4. OnTimecalculation :

AQ3 = ((ontime - delta_delay) * (9,84 MHz / 8)) - 1
5. Off Time calculation :

Off Time= (1 / frequency) - ontime

Table 5-19. Typical Values for Delta Delay

Model Typical Delta Delay
at 24 VDC, 16mA output (1,5Kohm load)
1C693UDD104 Version B 0,09 ms

GFK-1065F Chapter 5 Configuration 5-41



Note

In Logicmaster 90, when entering hexadecimal numbersin areferencetable, a
leading A through F must be preceeded by a zero (for example, OFFFF).

To enter atwo’s complement number, enter it as a negative integer (int). For
additional information on editing values in reference tables, see “ Reference
Tables’ in the Logicmaster™ 90 Series 90™ -30/20/Micro Programming
Software User’s Manual (GFK-0466).

Sample Calculation for PWM Output

The formulas provided with Table 4-6 can be used to determine the value of AQ3 required at the
fastest frequency to produce a minimum ON and OFF pulse width when the application is primarily
concerned with varying the frequency. For example, an application might require a PWM output of
0 to 2 Khz with an input device that requires a minimum pulse width of 50 ps. With afixed ON
time, the worst-case OFF time occurs at 2 Khz. Therefore, the value of AQ3 that will guarantee at
least a 50 us OFF pulse width is given by

OFF time = Period - ON time

50 us OFF = 500 ps - ON time

ON time = 450 ps

AQ3 = ((450s-90ps)*(9,84Mhz / 8))-1 = 443
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Pulse Output (IC693UDD104)

Y ou can select the frequency (10Hz to 2Khz) of the pulse train by writing a value (-32768 to
32767) to memory location e.g. AQ123. The number of pulsesto be output is selected by writing a
value to memory location e.g. AQ124.

The pulsetrain is started when the e.g. Q494 bit is set to 1 by the ladder logic program. Starting the
pulsetrain clears, for example, 1494. When the number of pulses specified in AQ124 has been
generated, the 1494 bit will be set to 1 and Q494 will be cleared.

For sample pulse train frequency calculations, refer to the table shown below.

Warning

When the Micro PLC goes from RUN to STOP mode, Pulse Train Output will continue to operate. Also
Pulse Train Output will continue to operate over a power cycle. Therefore, if Pulse Train Output is
running when power is lost, it will run when power is restored.

Table 5-20. Example Values for Pulse Output Frequency

Contents of Frequency Register (e.g., AQ123)
Decimal Hex Frequency (Hz)
0 0 0 (default)

307 133 1997
409 199 1500
614 266 1000
1229 4CD 500
2459 99B 250
6149 1805 100
20499 5013 30

30749 781D 20

Formulas:

1. Vauesgreater than 32767 cannot be entered as decimal numbers. Enter them as hex, or as
two’s complement.

2. AQ123=(9,84 MHz / (frequency * 16)) - 1 Frequency toleranceis +- 0,01 %
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Chapter| High Speed Counters

6

The Series 90 Micro PLC has four built-in high speed counters (HSCs). Each counter provides
direct processing of rapid pulse signals up to 5KHz for industrial control applications such as
meter proving, turbine flowmeter, velocity measurement, material handling, motion control, and
process control. This chapter describes the features, operation, and configuration of the HSCs. For
electrical and circuit specifications for the HSCs, refer to Chapter 4.

The HSCs are configured using the Series 90-30/20 Hand-Held Programmer or the configuration
function provided by the Logicmaster 90-30/20/Micro software. Many features can also be
configured from the application program. The HSC function can operate in one of two modes:

A4 — four identical, independent simple (type A) counters.
B1-3, A4— one type B counter (for A-Quad-B counting) and one type A counter.

In either mode, each counter can be enabled independently. Type A counters can be configured for
up or down counting (default is up) and for positive or negative edge detection (default is

positive). The HSCs run independently of the PLC logic. If the PLC is in STOP mode, outputs

that are configured for HSC operation can be configured to operate in one of three failure modes
described on page 6-7. Type A counter operation is described on page 6-8, and type B counter
operation is described on page 6-14.

Warning

When the Micro PLC goes fromRUN to STOP mode, the HSCs will
continue to operate. Also, the HSCs ¥ remain in run mode through a
power cycle. Therefore, if an HSC is running when power is lost, it will run
when power is restored.
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Table 6-1. High Speed Counter Terminal Assignments

Point A4 Configuration B1-3, A4 Configuration
Input 11 Count 1 B counter (Phase 1)
12 Preload/Strobe 1 Not used
13 Count 2 B counter (Phase 2)
14 Preload/Strobe 2 Not used
15 Count 3 Not used
16 Preload/Strobe 3 Preload/Strobe for B counter
17 Count 4 Count 4 (A counter)
18 Preload/Strobe 4 Preload/Strobe 4
19-113 (23-point) Not used Not used
19-116 (28-point) Not used Not used
Output Q1 COUNTER 1 TYPE B COUNTERS 1-3
Q2 COUNTER 2 Not used
Q3 COUNTER 3 Not used
Q4 COUNTER 4 TYPE A COUNTER 4
Q5-Q6 Not used Not used
Q7-Q9 (23-point units) | Not used Not used
Q7-Q12 (28-point units)y Not used Not used
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High Speed Counter/CPU Interface

During each 1/O scan, the HSC automatically sends 15 words (%Al) of Register Data Values and
16 status bits (%) to the CPU, and the CPU sends 16 bits (%Q) of output data to the HSC.
COMM_REQ function blocks in the user program can be used to seriralddata commands

to the HSC (See page 6-34).

Registers

Counts per Timebase Register

The Counts per Timebase register indicates the number of counts in a given time interval. The
Counts per Timebase data is a 16-bit signed number. The sign indicates up counts (+) or down
counts (). The timebase value is specified in milliseconds and ranges from 10 to 65535
(increments of 10 milliseconds).

Preload Register

This register is used if the counter’s Preload/Strobe parameter is set to Preload. (Preload and
Strobe cannot be active at the same time.) This parameter must be set by the Logicmaster 90
configuration software or the HHP. It cannot be changed QM REQ.

When a preload input occurs, the configured preload value is inserted into the Accumulator and a
Preload flag is set to indicate this to the CPU. If the application program uses this flag, it should
clear the flag before the next preload occurs. The appropriate edge (either rising or falling,
depending on configuration) on the Preload input always loads the Accumulator regardless of the
state of the Preload flag. In the Preload mode, the Preload/Strobe input is normally used to
perform the reset function for each counter. Therefore, the Preload default value has been set to 0
(zero). However, the Preload value can be configured to any value within the counter’s selected
range.

If a Preload input occurs, the corresponding Preload Status bit is set. See “Status Bits (%l)” on
page 6-5. The application program can monitor this bit, andaéssary, reset it using the Reset
Preload output bit.

The application program can adjust the value in the Accumulator by sending the HSC a
Communications Request @3MM_REQ) from the CPU (see page 6-3fis adjustment can be
any value between —128 and +1Zhe adjustment value is summed with the contents of the
Accumulator. Alternately, the value in the Accumulator can be set in the Logicmaster 90
Configuration software, duplicating the preload functionality.

Note

If a count is received at the satirae the CPU adjusts the Accumulator value,
the count will be lost. This happens because the CPU must read the
Accumulator, add the specified adjustment value, and write back to it, during
which time eceived counts are ignored.
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Strobe Register

This register is used if the counter’s Preload/Strobe parameter is set to Strobe. (Preload and Strobe
cannot be active at the same time.) This parameter must be set by the Logicmaster 90
configuration software or the HHP. It cannot be changed QM REQ.

When the Strobe signal goes active, the current value in the Accumulator is stored in the
associated Strobe register and a Strobe flag (status bit) is set to indicate to the CPU that a Strobe
value was captured. This value remains in the Strobe register until the Strobe signal goes active
again and is overwritten. The Strobe flag stays on until the application program clears it. The
Strobe input always updates the Strobe register with the latest Accumulator value regardless of the
state of the Strobe flag.

Data Automatically Sent by the HSC

Analog Input (%Al) Data

The 15 words (%Al) of Analog Input data values and 16 Status bits (%) sent to the CPU are
listed in Table 6-2.

Table 6-2. Description of %Al Data

Reference Description Value
%AI01 HSC Status Code (see Table 6-3)
%AI02 Counts per timebase HSC1 —32768 to 32767
%AI03 Counts per timebase HSC2 —32768 to 32767
%AI04 Counts per timebase HSC3 | -32768 to 32767
%AI05 Counts per timebase HSC4 | -32768 to 32767
%AI06 Accumulator HSC1 —-32768 to 32767
%AI07 Strobe Register HSC1 —32768 to 32767
%AI08 Accumulator HSC2 —-32768 to 32767
%AI09 Strobe Register HSC2 —32768 to 32767
%AI10 Accumulator HSC3 —-32768 to 32767
%AI11 Strobe Register HSC3 —-32768 to 32767
%AI12 Accumulator HSC4 —-32768 to 32767
%AI13 Strobe Register HSC4 —32768 to 32767
%AI14—-%AI15 not used 0
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High Speed Counter Status Codes

The HSC Status Code in the %Al Input Data contains the error codes returned to the PLC. These
codes are set as a result of message or configuration command errors. To clear this code, the
CLEAR ERROR bit in the discrete outputs (%Q) should be set.

Table 6-3. Error Codes Returned

Code Description Definition
0-2 not used N/A
3 Invalid Command Command number received was invalid for the HSC.
4-5 Unused N/A
6 Invalid Counter Number Counter number in the Data Command Word was not a
valid counter based on the current configuration.
7-10 | Unused N/A
11 Counter 1 Limit Error Counter configuration limit was rejected because the ney
12 Counter 2 Limit Error values set would be incompatible (High limit < > Low lifnit)
13 Counter 3 Limit Error with current High and Low limit values.
14 Counter 4 Limit Error

Status Bits (%l)

These status bits are sent to the CPU as inputs, and can influence outputs sent from the CPU to the
HSC. Data formats for the HSC are shown on the following pages.

| 512| 511| 51(1 509| 508| 507| 506| 505| | 504| 503| 502| 501| 500| 499| 498| 497|

Output Status HSC1 Strobe Status HSC1
Output Status HSC2

Strobe Status HSC 2

Output Status HSC3 —_________ Strobe Status HSC 3
Output Status HSC4 ——___ Strobe Status HSC 4
Module Ready (always 1) Preload Status HSC1
Not used (always 0) Preload Status HSC 2
Counter error status Preload Status HSC 3

Preload Status HSC 4

Strobe/Preload Status:The HSC sets these bits when a strobe or preload occurs. The CPU must
clear the bit using the corresponding Reset Strobe/Reset Preload output.

Module Ready: Always a 1.

Error: Set to indicate an error condition. When this occurs, the error code is returned in the HSC

Status code (word 1). When the error is acknowledged by the CPU, it should be cleared by sending
the Clear Error output.
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Data Automatically Sent to the HSC (%Q)

Once each 1/O scan, the CPU sends 16 bits (%Q) of data to the HSC. The application program can
use these %Q references to send commands to the HSC. The %Q data format for the counter is

shown below.
[ 522 511 519 509] 508[ 507] 506] 505] [ 504 509 502] 501{ 500 499| 298] 497]
— Enable Output HSC1 —  Reset Strobe bit for HSC1
Enable Output HSC2 —— Reset Strobe bit for HSC2
Enable Output HSC3 ——— Reset Strobe bit for HSC3
Enable Output HSC4 —— Reset Strobe bit for HSC4
Not used/unavailable Reset Preload bit HSC1
Reset Preload bit HSC2
Not used/unavailable Reset Preload hit HSC3
Clear Error (all counters) Reset Preload bit HSC4
Enable Output Bits 505 through 508 are used to enable or disable the module’s outputs. If an
enable bit is 0, the corresponding HSC output will always remain 0.
Clear Error Set by the CPU to clear an error after it has been acknowledged. It clears
errors for all counters.
Reset Strobe Clears the HSC's corresponding Strobe input status bit. For example, Reset

Strobe bit 1 is used to reset the HSC’s Strobe status bit 1. If the corresponding
Strobe input status changes to 1, the program logic should set this bit to 1 and
then back to 0 on the next I/O scan.

Reset Preload Clears the HSC's corresponding Preload input status bit. For example, reset
Preload bit 1 is used to reset the HSC’s Preload status bit 1. If the
corresponding Preload input status changes to 1, the program logic should set
this bit to 1 and then back to 0 on the next I/O scan.

In addition to the %Q discrete output data that is sent every sweep to the HSC, commands can be
sent by the CPU (using the COMM_REQ function in the ladder diagram) to change some of the
operating parameters of the counters. For a description of how to us@tid GQREQ function,

see page 6-34.
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Output Failure Mode

This parameter applies to all counters, no matter what their configuration. When the Micro PLC
transitions from RUN to STOP mode for any reason, the HSC outputs respond according to the
setting of this parameter:
NORMAL (default setting) The inputs will continue to be processed and the outputs will
continue to operate under control of the counters. If Normal is selected, the transition from
RUN to STOP mode has no effect on counter outputs.

FRCOFF  All outputs will be forced off. The counters will continue to operate but will not
change the state of the outputs.

HOLD The HSCs retain the last state of the output points before the PLC stopped. The
counters will continue to operate but will not change the states of the outputs.

These responses remain in effect until the Micro PLC returns to the RUN mode.
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Type A Counter Operation

Type A Counter Overview

Each type A counter consists of one 16-bit Accumulator that can be programmed to count either
up or down. The counter accepts two inputs: (The Actatmiucan also be changed by loading a
new value from the CPU or by applying a Preset Input.)

» A Count inputthat increments or decrements a 16-bit Accumulator. The count input can be
configured to be positive current or negative current edge-sensitive.

» Preload/Strobe inputhat either preloads a user-defined value into the Accumulator or
strobes the Accumulator into a register. The Preload/Strobe signal can be configured to be
positive current or negative current edge-sensitive.

The counter has ormutput with programmable on and off presets.

Details of the Type A counter are shown in Figure 6-1. The counter has an Accumulator register,
a Counts per Timebase register, one Strobe register, and one seO&FOREset values.

1 Up or Down Counter (16-bit)

< Preload value
! (16-bit)

1
v

A I
Count (ID_’ Accumulator
(16-bit) —

v

|
1
1
|
: Counts per
1
|
|
|

PRELOAD/

STROBE 0O
O

(o]

Time Base
(16-bit)

v
Strobe Register

STROBE > »
(16-bit)

1
1
1
: On/Off Presets
1

Figure 6-1. Type A Counter Block Diagram

Output

Y g
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Type A Operating Parameters

How the HSC function operates depends on how its operating parameters are configured. For
example, the figure below illustrates the case where the counter has been configured to count on
the low to high transition of the A PULSE input. The COUNT signal represents an internal signal
that indicates where counting occurs with respect to the pulse input.

A PULSE |
input
COUNT _H |
Accumulator N: 2

Value Nt 1 |

The following paragraphs describe how the operating parameters affect the operation of an A-type
counter. For details on configuring the parameters, refer to “Configuration” on page 6-20.

Counter Enable/Disable

When disabled, the HSC is inactive and the output associated with the counter is available to the
user program. When enabled, the HSC is active and its output is dependent on the Output Enable
parameter. (This parameter must be set by the Logicmaster 90 software or the HHP; it cannot be
changed by a COMM_REQ.)

Counter Output Enable/Disable

When disabled, the HSC output is available to the user program. When enabled, the output is
reserved for the HSC and cannot be controlled by the user program. (This parameter must be set
by the Logicmaster 90 software or the HHP; it cannot be changed by a COMM_REQ.)

Preload/Strobe

If Preload is selected, the configured Preload Value will be loaded into the Accumulator when the
Preload/Strobe signal is active. If Strobe is selected, the Accumulator value is placed in the strobe
register when the Preload/Strobe signal is active. (This parameter must be set by the Logicmaster
90 software or the HHP; it cannot be changed by a COMM_REQ.)
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Count Mode

Each counter has programmable count limits that define its range (Hi Limit and Lo Limit). The
counter can either count continuously within these limits, or count to either limit, then stop. This
parameter applies only to A-type counters and is ignored for B-type counters.

Note

If nis the desired number of pulses to be counted, you must configure the
counter so that high limit s—1for up-counting, or low limit =n+1 for down-
counting.

Continuous (default) The Accumulator wraps when thel (or n-1) count is reached and
continues counting. For example, if the Count Direction is UP and the Hi Limithe
Accumulator will wrap to the Lo Limit when it reachesl.

One-Shot The counter stops at 1 past the limit (i.enat if nis the high limit, anah—1 if
nis the low limit). When the counter is at the limit, counts in the opposite direction will
count it back off the limit.

In either mode, when the counter is at the limit, counts in the opposite direction will count it back
off the limit. (This parameter must be set by the Logicmaster 90 software or the HHP; it cannot be
changed by a COMM_REQ.)

Count Direction

Each A-type counter can be configured to count either up (the Accumulator increments for each
count received) or down (the accuator decrements for each count). The default is up.

Strobe/Count Edge

For A-type counters, Strobe and Count inputs are edge sensitive. Each Strobe and Count input on
the module can be individually configured to have either the positive or the negative edge active.
By default, they are positive-edge sensitive. (These parameters must be set by the Logicmaster 90
software or the HHP; they cannot be changed by a COMM_REQ.)

Positive (default) A count occurs on a positive-to-negative transition.
Negative A count occurs on a negative-to-positive transition.

Counter Time Base

For each counter, the time base represents a span of time that can be used to measure the rate of
counting. For example, the program could be required to monitor the number of count pulses that
occur during a 30-second interval.

A timebase from 10 msec to 65535 msec can be selected for each counter. The counter timebase is
set to 1 second (1000 msec) by default. The module stores the number of counts that occurred
during the last-completed timebase interval in the Counts/Timebase register. Up counts are
positive (+) and down counts are negative (-). The range of the Counts/Timebase register is —
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32768 and +32767 counts. The timebase value selected should not allow the Counts/Timebase
register to overflow at the maximum count frequency. If it does, the sign of the Counts/Timebase
will change from (+) to (-) or (<) to (+).

Anytime you modify the counter configuration using theMM_REQ function, you ll cause
the counts/timebase value to be reset, except for changes to On/Off Presets and Preload. For
example: If Count Direction is changed for an A-type counter, the counts/timebase value is reset.

Count Limits

Each counter must be assigned upper and lower count limits. Default values are 0 (Lo Limit) and
32767 (Hi Limit). All Accumulator preload values and output on/off preset values must lie within
these limits. Both the Hi and Lo limits can be positive, or both can be negative, but the high limit
is always greater than the low limit.

When setting the limits using thed®MM_REQ function, the Hi Imit must be greater than or

equal to Lo Limit, On Preset, Off Preset, Preload, and current Accumulator value. The Lo Limit
must be less than or equal to Hi Limit, On Preset, Off Preset, Preload, and current Accumulator
value. (The Logicmaster 90 configuration software and the HHP will not allow you to set
incompatible limits.)

If a COMM_REQ sets nevimits that are incompatible, they will be rejected and the old limits
retained. In this case a counter limit error code will be returned. To avoid this situation when the
limits are changed one at a time, a good rule to follow is: always move the high limit first when
shifting the limits up and always move the low limit first when shifting them down.

The limit range for both Type A and Type B counters is —32,768 to +32,767.

Output Preset Points

Each counter output has a preset ON and OFF point which must be located between the Hi and Lo
limits. The output state indicates when the Accumulator value is between the @NFEMRIeset
points.

For example:

a43003
COUNTS ACCUMULATOR
A VALUE

OFF PRESET
VALUE -

ON PRESET
VALUE =

CORRESPONDING ~ ON
ou OFF
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If the output is enabled for the HSC channel being used, the output will turn on in accordance
with the following table:

Preset closest to low limit Output ON Output OFF
ON >0ON Preset > OFF Preset

< = OFF Preset < = ON Preset

OFF < = OFF Preset < = ON Preset
> ON Preset > OFF Preset

As the following example shows, the output can be either on or off when the Accumulator value
lies between the Preset points.

On off
Preset +1 Preset +1
Off On
Preset +1 Preset +1

— —

—eeeee—{P> Increasing Counts

Note

If your program issues a COMM_REQ that changes count direction, the counter
will go immediately into the new mode. You should be aware that the output

does not change states at exactly the same points on an Up-counter as it does on
a Down-counter.

The output takes the value of the On or Off preset after the Accumulator has gone through the
preset pointr{+1 for an up counter anat1 for a down counter).
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Example for A-type counter: Lo Limit=0 Hi Limit = 200
On Preset = 150 Off Preset = 160

Count Direction = Up

Lo Limit On Preset On Off Preset Off Hi Limit
| | I | ! I
| | | | I |
| I L |
| ] B |
S [ I
T T 1 N T T
0 149 150 151 159 160 161 200

—————3Pp Count Direction

Count Direction = Down

Lo Limit On On Preset On Off Preset Hi Limit
| ! |
| I
| |
I
I
[

—

[ X [ | X T I X

0 149 150 151 159 160 161 200

I
|
I

<§—— Count Direction

Preload Value

When a preload input occurs, the configured preload value is inserted into the Accumulator and a
Preload flag is set to indicate this to the CPU. The preload value can be configured to any value
within the counter’s selected range.

For each counter, you can specify a starting count value that will be used when the Preload input
is activated. This value must be located between the Hi and Lo limits. The Accumulator is
initialized to the Preload value on a STOP to RUN transition. (The default value is 0.)
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Type B Counter Operation

The primary difference between a type B counter and a type A counter is the way counting is
handled to generate a change to the Accumulator. A type A counter simply counts input pulses
and increments or decrements the Accumulator. A type B counter uses two input signals for A-
Quad-B counting.

A-Quad-B Counting

If a counter is configured for A-Quad-B counting, a count occuredoh transitiorof either A or

B. There are four counts for each A-Quad-B cycle. Counts are evenly spaced with respect to the
input waveforms when the phase relationship between A and B is shifted by 1/4 cycle. The phase
relationship between A and B determines count direction, as shown below.

The count direction is up if A leads B.

N .
S N ——
COUNT JT H I_‘ |_| I—I |—L

N+ 6
Accumulator —
Value N —

The count direction is down if A lags B.

I

I
oo J LTI LTI

Acc\L/J;T;LLJJ(Ieator N _\—'_‘—l_,__

— N+6

A

B
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Type B Counter Overview

As shown in Figure 6-2, the Micro PLC'’s B-type counter has a Preload/Strobe input (16), two
Count Pulse inputs, and one output with On/Off Presets (Q1). The type B counter has a Strobe
Register, a 16-bit Accumulator, and a Counts-per-Timebase Register. The maximum count rate is

5 KHz.
Up Or Down Counter
PRELOAD
Preload Value
(16 bit)
11
PRELOAD/ | Accumulator
STROBE 13 (16 bit) _
L
16 INPUT ~
. v
Counts Per
Time Base
(16*bit)
v

—P Strobe Register

QY OUTPUT
On/Off Presets

STROBE

Figure 6-2. Type B Counter Block Diagram
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Type B Operating Parameters

The following paragraphs describe how the operating parameters affect the operation of a B-type
counter. (The following parameters have no effect on the operation of a B-type counter even
though they can be changed in the configuration software screens: Count Mode, Count Edge, and
Count Direction.)

For details on configuring the parameters, refer to “Configuration,” which begins on page 6-20.

Counter Enable/Disable

When disabled, the HSC is inactive and the output associated with the counter is available to the
user program. When enabled, the HSC is active and its output is dependent on the Output Enable
parameter. (This parameter must be set by the Logicmaster 90 software or the HHP; it cannot be
changed by a COMM_REQ.)

Counter Output Enable/Disable

When disabled, the HSC output is available to the user program. When enabled, the output is
reserved for the HSC and can not be controlled by the user program. (This parameter must be set
by the Logicmaster 90 software or the HHP; it cannot be changed by a COMM_REQ.)

Preload/Strobe

If preload is selected, the configured Preload Value will be loaded into the Accumulator when the
Preload/Strobe signal is active. If Strobe is selected, the Accumulator value is placed in the strobe
register when the Preload/Strobe signal is active. (This parameter must be set by the Logicmaster
90 software or the HHP; it cannot be changed by a COMM_REQ.)

Count Mode

This parameter applies to only to A-type counters and is ignored for the B-type counter. The
B-type counter always counts ¢é@ntinuous modeThe Accumulator wraps when thel (or n-1)
count is reached and continues counting. For example, if the Hi Limithe Accumulator will
wrap to the Lo Limit when it reaches-1. When the counter is at the limit, counts in the opposite
direction will count it back off the limit.

Note

If nis the desired number of pulses to be counted, you must configure the
counter so that high limit s—1for up-counting, or low limit =n+1 for down-
counting.
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Strobe Edge

Each Strobe input on the module can be individually configured to have either the positive or the
negative edge active. By default, they are positive-edge sensitive. (This parameter must be set by
the Logicmaster 90 software or the HHP; it cannot be changed by a COMM_REQ.)

Positive (default) A count occurs on a positive-to-negative transition.

Negative A count occurs on a negative-to-positive transition.

Counter Time Base

A timebase from 10 msec to 65535 msec can be selected. The counter timebase is set to 1 second
(1000 msec) by default. The module stores the number of counts that occurred during the last-
completed timebase interval in the Counts/Timebase register. Up counts are positive (+) and down
counts are negative (-). The range of the Counts/Timebase register is —32768 and +32767 counts.
The timebase value selected should not allow the Counts/Timebase register to overflow at the
maximum count frequency. If it does, the sign of the Counts/Timebase will change from (+) to (-)
or (-) to (+).

For a B-type counter, the counts per timebase value represents the relative shift over the sample
time, not the exact number of counts. This value indicates a relative change in position. For
example, if the counter starts at 10, counts up to 20, and then counts back to 15, the resulting
counts per timebase is 5.

Change

Start direction
>
End ;4—:
> |

A | |

[ [
15 20

Change in position=5
Actual travel=24

[EEN
o ——

Count Limits

Each counter can be assigned upper and lower count limits. All Accumulator preload values and
output on/off preset values must lie within these limits. Both the Hi and Lo limits can be positive,
or both can be negative, but the high limit is always greater than the low limit.

When setting the limits using theO®MM_REQ function, the Hi Imit must be greater than or

equal to Lo Limit, On Preset, Off Preset, Preload, and current Accumulator value. The Lo Limit
must be less than or equal to Hi Limit, On Preset, Off Preset, Preload, and current Accumulator
value. (The Logicmaster 90 configuration software and the HHP will not allow you to set
incompatible limits.)
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If a COMM_REQ sets neVimits that are incompatible, they will be rejected and the old limits
retained. In this case a counter limit error code will be returned. To avoid this situation when the
limits are changed one at a time, a good rule to follow is: always move the high limit first when
shifting the limits up and always move the low limit first when shifting them down.

The limit range for both Type A and Type B counters is —32,768 to +32,767.

Output Preset Points

Each counter output has a preset ON and OFF point which must be located between the Hi and Lo
limits. The output state indicates when the Accumulator value is between the @NFEnuleset
points. For example:

243003

ACCUMULATOR
VALUE

COUNTS
A

OFF PRESET
VALUE -

ON PRESET
VALUE =

|
|
T
L
1
[
CORRESPONDING ONJ—I I'I
OUTPUT OFF

If the output is enabled for the HSC channel being used, the output will turn on in accordance
with the following table:

Preset closest to low limit Output ON Output OFF
ON > ON Preset > OFF Preset

< = OFF Preset < =ON Preset

OFF < = OFF Preset < = ON Preset

> ON Preset > OFF Preset

As the following example shows, the output can be either on or off when the Accumulator value
lies between the Preset points. The output takes the value of the On or Off preset after the
Accumulator has gone through the preset poisf (when counting up anek1 when counting

down).
On off
Preset +1 Preset +1
off On
Preset +1 Preset +1

—

~—————————————3 Increasing Counts
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Note

You should be aware that the output does not change states at the same points
when the Accumulator is increasing as it does when it is decreasing (see the
figures below). Thexceptiorto this is when the Preload input activates (as

when a COMM_REQ within the program changes the Acdatan); in this

case the waveform will change state at the preset point instead of at 1 past the
preset.

Example for B-type counter: Lo Limit=0 Hi Limit = 200
On Preset = 150 Off Preset = 160

Lo Limit On Preset Off Preset Hi Limit

| ! |
| ' |
| ' |
[ I

%

0 149 150 151 159 160 161 200

o> Increasing Counts

Lo Limit On Preset Off Preset Hi Limit
| X I |
I I [
I

|
|
| |
| \\ o |
| I IrIT:;Iim
149 150 151 159 160 161 20

0 0

Decreasing Counts  qfmm—

Lo Limit On Preset Off Preset Hi Limit
| | '

Preload Value

For each counter, you can specify a starting count value that will be used when the Preload input
is activated. This value must be located between the Hi and Lo limits. The Accumulator is
initialized to the Preload value on a STOP to RUN transition. (The default value is 0.)
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Configuration

Note

When the Micro PLC changes from STOP to RUN mode, the configurations for
HSC, PWM, and Pulse outputs are sent to the HSC from the CPU. This has the
net result of stopping the currently running counters, reconfiguring all counters
to the current CPU configurations, and restarting them according to the new
configuration.

When the Series 90 Micro PLC first powers up, it has default values for all the HSC parameters.
To meet the requirements of most applications, the HSCs will have to be configured before they
can be used.

Configuration of the HSC can be accomplished in three ways:

» Using the configuration function in the Logicmaster 90-30/20/Micro software package (page
6-24).

e Using the Series 90-30 Hand-Held Programmer (screens are shown beginning on page 6-27).

e Sending data using thedMM_REQ canmand in ladder logic programs (see page 6-34). If
configuration is to be done using ®MM_REQ, the counters must first be enabled in the
HHP or Logicmaster 90 software configuration.

Tables 6-4 through 6-6 list the configuration parameters for the HSC function and the
abbreviations for those parameters as they are displayed on the Hand-Held Programmer and in the
Logicmaster 90 screens. For details on how these parameters control operation of A-type counters,
refer to page 6-9; for B-type counters, refer to page 6-16.

Table 6-4. Parameters Common to A and B-type Counter Configurations

Logicmaster 90 | HHP HHP
Parameter Abbreviation Screen | Abbreviation | Value 1 | Value 2| Value 3| Default
Counter Type Ctr Types 1 CNTRTYPE | ALLA B1-3/A4 - ALL A
Output Failure Mod¢ Failure Mde 2 FAIL MODE NORMAL | FRCOFF| HOLD NORMAL
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Table 6-5. Abbreviations for ALL A-type Counter Configuration

Logicmaster 90 HHP HHP

Parameter Abbreviation Screen No.| Abbreviation | Value 1 | Value 2 Default
Counter 1 Count Enabl 3 CTR1 ENABLE DISABLE | DISABLE
Enable/Disable
Counter 1 Output Out Enable 4 CTR1 OUT ENABLE DISABLE| DISABLE
Enable/Disable
Counter 1 Direction Count Dir 5 CTR1 DIR UP DOWN UP
Counter 1 Mode Count Mode 6 CTR1 MODE | CONT 1 SHOT CONT
Counter 1 Preload/StrohéPld/strobe 7 CTR1 PRELOAD STROBE| PRELOA
selection
Counter 1 Strobe Edge Strobe Edge 8 STB EDGE1 POS NEG POS
Counter 1 Count Edge Count Edge 9 CNT1 EDGE | POS NEG POS
Time Base 1 Time Base 10 TIMEBS 1 - - 1000mS
High Limit 1 Hi Limit 11 HILIM 1 - - +32767
Low Limit 1 Lo Limit 12 LOLIM1 - - 0
ON Preset 1 On Preset 13 ONPST1 - - +32767
OFF Preset 1 Off Preset 14 OFF PST1 - - 0
Preload 1 Pld Value 15 PRELD 1 - - 0
Counter 1 PWM Output | PWM Out %Q1 PWMOUT1 ENABLE DISABLE | DISABLE
Enable/Disable* 16
Counter 1 Pulse Output| Pul Out %Q1 PULSEOUT1 | ENABLE DISABLE | DISABLE
Enable/Disable* 17
Counter Signal Count Sig - - NONE - -
Counter 2 Count Enabl 18 CTR2 ENABLE DISABLE | DISABLE
Enable/Disable
Counter 2 Output Out Enable 19 CTR2 OUT ENABLE DISABLE| DISABLE
Enable/Disable
Counter 2 Direction Count Dir 20 CTR2 DIR UP DOWN UP
Counter 2 Mode Count Mode 21 CTR2 MODE | CONT 1 SHOT CONT
Counter 2 Preload/StrohdPld/strobe 22 CTR2 PRELOAD STROBE PRELOA
selection
Counter 2 Strobe Edge Strobe Edge 23 STB EDGE?2 POS NEG POS
Counter 2 Count Edge Count Edge 24 CNT2 EDGE | POS NEG POS
Time Base 2 Time Bas 25 TIME BS 2 - - 1000mS
High Limit 2 Hi Limit 26 HI LIM 2 - - +32767
Low Limit 2 Lo Limit 27 LOLIM 2 - - 0
ON Preset 2 On Preset 28 ON PST 2 - - +32767
OFF Preset 2 Pld Value 29 OFF PST2 - - 0
Preload 2 Pld Value 30 PRELD 2 - - 0
Counter Signal Count Sig - - NONE - -

GFK-1065F

*These parameters apply only to Micro PLCs that have a DC output (IC693UDR005/010 and

UALO06)
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Table 6-5. Abbreviations for ALL A-type Counter Configuration - Continued

Logicmaster 90 HHP HHP

Parameter Abbreviation Screen | Abbreviation | Value 1 | Value 2 Default
Counter 3 Enable/Disable Count Enabl 31 CTR3 ENABLE | DISABLE | DISABLE
Counter 3 Output Enable/Disablel  Out Enable 32 CTR3 OUT ENABLE | DISABLE | DISABLE
Counter 3 Direction Count Dir 33 CTR3 DIR uUP DOWN UP
Counter 3 Mode Count Mode 34 CTR3 MODE | CONT 1 SHOT CONT
Counter 3 Preload/Strobe selection  Pld/strobe 35 CTR3 PRELOAD| STROBE | PRELOAL
Counter 3 Strobe Edge Strobe Edge 36 STB EDGE3 POS NEG POS
Counter 3 Count Edge Count Edge 37 CNT3 EDGE | POS NEG POS
Time Base 3 Time Bas 38 TIME BS 3 - - 1000mS
High Limit 3 Hi Limit 39 HI LIM 3 - - +32767
Low Limit 3 Lo Limit 40 LOLIM 3 - - 0
ON Preset 3 On Preset 41 ON PST 3 - - +32767
OFF Preset 3 Off Preset 42 OFF PST3 - - 0
Preload 3 Pld Value 43 PRELD 3 - - 0
Counter Signal Count Sig - - NONE - -
Counter 4 Enable/Disable Count Enabl 44 CTR4 ENABLE | DISABLE | DISABLE
Counter 4 Output Enable/Disablel  Out Enable 45 CTR4 OUT ENABLE | DISABLE | DISABLE
Counter 4 Direction Count Dir 46 CTR4 DIR uUP DOWN UP
Counter 4 Mode Count Mode 47 CTR4 MODE | CONT 1 SHOT CONT
Counter 4 Preload/Strobe selection  Pld/strobe 48 CTR4 PRELOAD| STROBE | PRELOAL
Counter 4 Strobe Edge Strobe Edge 49 STB EDGE4 POS NEG POS
Counter 4 Count Edge Count Edge 50 CNT4 EDGE | POS NEG POS
Time Base 4 Time Bas 51 TIME BS 4 - - 1000
High Limit 4 Hi Limit 52 HI LIM 4 - - +32767
Low Limit 4 Lo Limit 53 LO LIM 4 - - 0
ON Preset 4 On Preset 54 ON PST 4 - - +32767
OFF Preset 4 Off Preset 55 OFF PST4 - - 0
Preload 4 Pld Value 56 PRELD 4 - - 0
Counter Signal Count Sig - - NONE - -

6-22
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Table 6-6. Abbreviations for B1-3/A4 Counter Configuration

Logicmaster 90 HHP HHP

Parameter Abbreviation Screen | Abbreviation | Value 1 | Value 2 Default
Counter 1 Enable/Disable Count Enabl 3 CTR1 ENABLE | DISABLE | DISABLE
Counter 1 Output Enable/Disable Out Enable 4 CTR1 OUT ENABLE | DISABLE | DISABLE
Counter 1 Direction* Count Dir 5 CTR1 DIR N/A N/A UP
Counter 1 Mode* Count Mode 6 CTR1 MODE | CONT 1 SHOT CONT
Counter 1 Preload/Strobe selection  Pld/strobe 7 CTR1 PRELOAD| STROBE | PRELOAD
Counter 1 Strobe Edge Strobe Edge 8 STB EDGE1 POS NEG POS
Counter 1 Count Edge* Count Edge 9 CNT1 EDGE | POS NEG POS
Time Base 1 Time Base 10 TIMEBS 1 - - 1000mS
High Limit 1 Hi Limit 11 HILIM 1 - - +32767
Low Limit 1 Lo Limit 12 LOLIM1 - - 0
ON Preset 1 On Preset 13 ONPST1 - - +32767
OFF Preset 1 Off Preset 14 OFF PST1 - - 0
Preload 1 Pld Value 15 PRELD 1 - - 0
Counter 1 PWM Output PWM Out %Q1 16 PWMOUT1 ENABLE DISABLE | DISABLE
Enable/Disable**
Counter 1 Pulse Output Pul Out %Q1 17 PULSEOUT1| ENABLE DISABLE| DISABLE
Enable/Disable**
Counter Signal Count Sig - - A-QUAD-B - -
Counter 4 Enable/Disable Count Enabl 18 CTR4 ENABLE | DISABLE | DISABLE
Counter 4 Output Enable/Disablel  Out Enable 19 CTR4 OUT ENABLE | DISABLE | DISABLE
Counter 4 Direction Count Dir 20 CTR4 DIR uUP DOWN UP
Counter 4 Mode Count Mode 21 CTR4 MODE | CONT 1 SHOT CONT
Counter 4 Preload/Strobe selection  Pld/strobe 22 CTR4 PRELOAD| STROBE | PRELOAL
Counter 4 Strobe Edge Strobe Edge 23 STB EDGE4 POS NEG POS
Counter 4 Count Edge Count Edge 24 CNT4 EDGE | POS NEG POS
Time Base 4 Time Base 25 TIME BS 4 - - 1000
High Limit 4 Hi Limit 26 HI LIM 4 - - +32767
Low Limit 4 Lo Limit 27 LO LIM 4 - - 0
ON Preset 4 On Preset 28 ON PST 4 - - +32767
OFF Preset 4 Off Preset 29 OFF PST4 - - 0
Preload 4 Pld Value 30 PRELD 4 - - 0
Counter Signal Count Sig - - NONE - -

*Count Direction, Count Mode, and Count Edge are ignored for the type B counter.

*PWM and Pulse Output parameters apply only to DC IN/DC OUT Micro PLCs and are not
available when the B1-3, A4 mode is selected.

Note

Counter 1 is an A-QUAD-B counter and counter 4 is an A type counter.
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Logicmaster 90 Software

The HSC parameters are shown in the following configuration screens.

Refer to the.ogicmaster 90-30/20/Micro Programming Software User's ManG&lK-0466, for
details on the use of the configuration software.

I/0 Scanner and Counter Type Configuration

The first HSC screen, shown below, displays the counter types, failure mode, and 1/O
configuration.

Counter types. The counter function can operate with four type A counters (A4), or with one type
B counter and one type A counter (B1-3, A4).

Failure mode. This parameter selects the state the outputs will assume when the PLC transitions
from RUN to STOP mode. These responses remain in effect until the Micro PLC returns to the
RUN mode.

NORMAL (default setting): The inputs will continue to be processed and the outputs
will continue to operate under control of the counters. If Normal is selected, the transition
from RUN to STOP mode has no effect on counter outputs.

FRCOFF: All outputs will be forced off. The counters will continue to operate but will
not change the state of the outputs.

HOLD : The HSCs retain the last state of the output points before the PLC stopped. The
counters will continue to operate but will not change the state of the outputs.

The I/O configuration (View Only Parameters) cannot be maodified.

| | | | | | | | | |
e E B E EF E F OE U

>

SERIES 90 MICRO
SOFTWARE CONFIGURAT ION
Catalog #: [{MSERIITAT MICRO-Z3PT ANALOG, DCIN-OUT

———————————— HIGH SPEED COUNTERS ——————
Ctr Types : 4 A CTRS Failure Mde: NORMAL

=wxxx 111 Counters are TYPE — A sexsesx

———————————— UIEW ONLY PARAMETERS —-——————————

Ref fidr : »~10497 Length 16
Ref fidr : #0497 Length 16
Ref fidr ¢ ZAI0O01 Length 15
Ref fidr : ZAROOZ Length : 8
Ref fidr : #A123 Length : b

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22
1

C:\LMIONREL3 mﬂ
REPLACEJICAPS
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Counter-specific Configuration

Examples of configuration screens for a type A counter and a type B counter are provided in this
section. For details on how these parameters control operation of A-type counters, refer to page 6-
9; for B-type counters, refer to page 6-16.

Type A Counter

Type A counters 1-4 are all configured in the same way, with the exception of Counter 1 in
models that have Pulse and PWM output (IC693UDR005/010 and IC693UAL0O06).

The following screen presents the parameters for a type A Counter 1 in a Micro PLC that has
Pulse and PWM output. Configuration for counters in other relay-output Micro PLCs is the same
except for these two outputs.

I | | I | I | [ | |
LTI ‘I ' ‘I - I I TEEEE

H

SERIES 90 micCRn
SOFTEAEE (CORF [EURAT [0M
Catalog ®: m AICRI-S5FF DCIM-RLWNIT, Al P

---------- TYPE A COUWTER 1 ———
Couwt Aode @ COMTIHU Count Ewabl: BISAELES et Enable @ DISABLED

Count Dir = UP Fld<strobs : FRELDAR WA Dui G- DISABLED
Time: Baie @ 1060 Count Edge | FOS Paul Dutl =58: DISASLED
Strobe Edge: POE Cowinit g : ROHE

Hi Limit +Ad

Lo Linlt T HENEI
Pld Uslwe @ i)
0 Presst @ +32TRT
HT Freoet @ «Sliod

¢4 Pore Config Data Exists: Pgbn for Mewt Page. Pglp For Presiows Fage

Wiﬂm LINEIG HLID |

To proceed to the screen for the next counter, presabe key.
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Type B Counter

In the following screen, the B1-3, A4 counter configuration is selected. (In the B1-3, A4
configuration, counters 1-3 form a single type B counter.)

| | | | | | | | | |
e E B E EF E F OE U

>

SERIES 90 MICRO

SOFTWARE CONFIGURATION
Catalog #: IC693DR5-10 MICRO-ZBFT DCIN/RLYOUT, AC PS

———————————— HIGH SPEED COUNTERS ————————
Ctr Types : JEEFGEN Failure Mde: NORMAL

=xx Counters 1-3 form one TYPE-B counter: counter 4 is TYPE-A weex

———————————— UIEW ONLY PARAMETERS —-——————————

Ref fidr : »~10497 Length 16
Ref fidr : #0497 Length 16
Ref fidr ¢ ZAI0O01 Length 15
Ref fidr : ZAROOZ Length : 8
Ref fidr : #A123 Length : b

<4 Mo Donf by Pale Exists) Pebe foe Mexd Pegs, Tollp for Peovious Page 22
1

REPLACEJCAPS]

The following screen presents the configuration parameters for the type B counter. (On DC-output
Micro PLCs, Pulse and PWM outputs are not available when the type B counter is configured.)
Refer to Table 6-6 for parameter definitions. For details on how these parameters control
operation of B-type counters, refer to page 6-16.

I | | I | I | [ | |
e E B E L E E E & |

H

SERIES Wl AlCs)
SOFTENEE ORF [OURAT IONH

Catalog ®: m AICRI-S5FF DCIM-RLWNIT, Al P

m——————— T¥I'E B CINMTERE 1-1 ————
Count Hade | CONTIHL Count Emabl: BISARLER (et Enakle @ DISASLED

Count Dir = UP Fld<strobs : FRELDAR WA Dui G- DISABLED
Time: Baie @ 1060 Count Edge | FOS Paul Dutl =58: DISASLED
Strobe Edge: POE Cowinit Elg : AQUADE

Hi Limit +Ad

Lo Linlt T HENEI

Pld Uslwe @ i)

0 Presst @ +32TRT

Hf Preoet @ ol

¢4 Pore Config Data Exists: Pgbn for Mewt Page. Pglp For Presiows Fage

Wiﬂm LINEIG HLID |
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Hand-Held Programmer

If you have just configured the Series 90 Micro PLC parameters using the Hand-Held Programmer
(see Chapter 5) all you need to do is presg tkey to go to the slot assigned to HSC. For details

on how these parameters control operation of A-type counters, refer to page 6-9; for B-type
counters, refer to page 6-16.

Note: The Series 90 Micro PLC functions are assigned to rack and slot locations corresponding to
those in the Series 90-30 PLCs. The Series 90 Micro PLC system is always in rack 0, and its HSC
functions are in slot 4.

Configuration Screens Common to A4 and B1-3A4 Configurations

The following series of screens shows the parameters common to both counter types in the HSC.
Press the: key to toggle the screen display, then press tekiey to record the value. If you

change your mind about a parameter, press the CLR key instead tf Eecall the original

value. To get to the next screen in the series, press they. To back up to previous parameters
(screens), press the key. (Screen numbers correspond to numbers listed in Tables 6-4 through
6-6.)

Screen 1 - Counter Type

R0:04 HSC <S
CNTR TYPE:ALL A

Press the: key to select the type of counter, then press nekey. The Cr key (before KT is
pressed) will cancel the operation.

Screen 2 - Output Default/Module Failure Mode

R0:04 HSC <S
FAIL MODE:NORMAL

This screen selects the state that the outputs assume if the PLC goes to STOP mode.
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A4 Counter Specific Screens

The following screens will be displayed wh&hL A is selected in Screen 1.

Screens 3, 18, 31, 44 - Counter Enable

These screens enable or disable the specified
counter. Each counter enabled will use certain
portions of PLC reference memory and PLC inpu RO:04 HSC <S
and output resources. If CTR1 is set to ENABLE CTRx :DISABLE
screens 4-15 will appear (or 19-30 for counter

number 2, 32—-43 for counter

number 3, and 45-56 for counter number 4 ).

—

Screens 4, 19, 32, 45 - Count Output Enable
Note

If the configured Series 90 Micro PLC is a DC IN/DC OUT type, this screen
will only appear for Counter 1 if the PWM OUTX option and the PULSE OUTXx
option for the same channel are disabled (see screens 16 and 17 on page 6-30).

This series of four screens is used to set the

counter output enable. R0O:04 HSC <S
CTRx OUT:ENABLE

Screens 5, 20, 33, 46 - Count Direction

These screens are used to set the count
direction for each counter. R0O:04 HSC <S

CTRx DIR:UP

Screens 6, 21, 34, 47 - Count Mode

These screens specify the Count Mode:
continuous or one-shot.

R0:04 HSC <S
CTRx MODE:CONT

Screens 7, 22, 35, 48 - Counter
Strobe/Preload Selection

This series of screens is used to select
PRELOAD or STROBE opation for R0:04 HSC <S
Counters 1-4. CTRx :PRELOAD
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Screens 8, 23, 36, 49 - Strobe Edge

These screens configure the Preload/Strohe
edge to trigger on a positive or negative-
going signal.

R0:04 HSC <S
STB EDGEX :POS

Screens 9, 24, 37, 50 - Count Edge

These screens configure the counter input
edge to trigger on a positive or negative- RO-04 HSC <S

going signal. CTRx EDGE: POS

Screens 10, 25, 38, 51 - Time Base
Value

These screens allow you to enter the time
base to be used in the Counts Per Time BaseR(0:04 HSC <S
calculation. The default is 1000 TIME BS x: 1000
milliseconds (1 second). To change the time
base, use the numeric keys on the HHP to select the value,
then press thENT key to record the value.

Screens 11, 26, 39, 52 - High Limit

These screens are used to specify the highes
(most positive) value the count Accumulator R0O:04 HSC <S
can reach. The default is 32767, which is the| | HI LIM x: 32767
maximum value the counters can handle. As
with the time base, use the HHP numeric keys to
change the value, then press Bi¢T key to

record it. Pressin@LR instead ofENT cancels the entry.

Screens 12, 27, 40, 53 - Low Limit

These screens specify the lowest (most R0O:04 HSC <S
negative) value for the Count Accumulator. LOLIMX: O

Screens 13, 28, 41, 54 - ON Preset Value

When the counter Accumulatoraeds this value
(depending also on the value of the OFF preset) | R0:04 HSC <S
the associated output is turned on (depending g1 ON PST x: 32767
the state, either enabled or disabled, of the output

control flags in the %Q data word). For details,

see “Output Preset Points” on page 6-18.

=
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Screens 14, 29, 42, 55 - OFF Preset Value

When the counter Accumulatorae®eds this
value, the associated output is turned off. R0O:04 HSC <S
OFF PST x: O

Screens 15, 30, 43, 56 - Preload Value

This parameter specifies the value that will b
loaded into the Accumulator when the R0:04 HSC <S
associated PRERAD input on the terminal PRELD x: 0

strip is asserted. It is also the value loaded to
the Accumulator on a STOP to RUN transition.

The following two screens will be seen only for Micro PLCs that have DC output
(IC693UDR005/010 and UALOQ6)

Note

The PWM Out and PULSE OUT options are available only on counter channel
1. For additional details, see “Configuring DC Outputs” in Chapter 5.

Screen 16 - PWM Output

This option can only be enabled if the CTRx opti
and the PULSE OUTx option for channel 1 are . <

disabled. This screen selects PWM as the counte E\C/)V%ALLOTJST():( DIS ASBLE
output. :

-

Screen 17 - Pulse Output

This option can only be enabled if the CTRx opti
and the PWM OUTX option for channel 1 are R0:04 HSC <S

disabled. This screen selects a pulse train as the| | PULSEOUTX: DISABLE
counter output.

Note

When the Micro PLC changes from STOP to RUN mode, the configurations for
HSC, PWM, and Pulse outputs are sent to the HSC from the CPU. This has the
net result of stopping the currently running counters, reconfiguring all counters
to the current CPU configurations, and restarting them according to the new
configuration.
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Type B Counter Specific Screens

The following screens are specific to B1-3/A4 counters and are displayed when B1-3, A4 is
selected as the counter type in Screen 1. In this configuration, counter 1 is the A-Quad-B and
counter 4 is the A-type counter.

Screens 3, 18 - Count Enable

This series of two screens enables or disables a
specified counter. This means that each countgrl Ro:04 HSC <S
enabled will use certain portions of PLC CTRX :DISABLE
reference memory and PLC input and output
resources. Only one set of the two screens is
shown here. All of the other counters are configured in the same manner, except that the counter
number is different. Note that if CTR1 is set to ENABLE screens 4-15 will appear (or 19-30 for
counter number 4).

Screens 4, 19 - Count Output Enable

This series of three screens is used to set thg | R0:04 HSC <S
counter output enable. CTRx OUT:ENABLE

Screens 5, 20 - Count Direction

{R0:04 HSC <S

This parameter has no effect on the operation| ¢ CTRx DIR:UP

the B-type counter and is ignored.

Screens 6, 21 - Count Mode

)

This parameter has no effect on the operation| R0:04 HSC <S
of the B-type counter and is ignored. CTRx MODE:CONT

Screens 7, 22 - Counter Strobe/Preload

Selection R0:04 HSC  <S
This series of screens is used to select CTRx :PRELOAD
PRELOAD or STROBE opation for the

counters.

R0:04 HSC <S
STB EDGEXx :POS
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Screens 8, 23 - Strobe Edge

These screens configure the Preload/Strobe input edge to trigger on a positive or negative-going
signal.

Screens 9, 24 - Count Edge

Although this parameter can be configured f
a type B counter (screen 9), it is ignored R0:04 HSC <S
because every transition causes a count in CTRx EDGE: POS
QUAD-B counting.

Screens 10, 25 - Time Base Value

These screens allow you to enter the time bas
that is used in the Counts Per Time Base R0:04 HSC <S
calculation. The default is 1000 milliseconds (t| TIME BS x: 1000
second). To change the time base, select the
value using the numeric keys on the Hand-Held Programmer, and then press Keg
record the value.

Screens 11, 26 - High Limit
R0:04 HSC <S

These screens are used to specify the highest [ 4| IM x: 32767
(most positive) value of the Count Accumulatoy.
The default is 32767, which is the maximum
value the counters can handle. As with the timebase, use the Hand-Held Programmer numeric
keys to change the value, then press thre liey to record it. Pressing.R instead of lT cancels

the entry.

Screens 12, 27 - Low Limit

These screens specify the lowest (most negative RO:04 HSC <S
value for the Count Accumulator. LO.LIM x: 0

Screens 13, 28 - ON Preset Value

When the counter Accumulatoraeds this value
(depending also on the value of the OFF preset R0:04 HSC <S
the associated output is turned on (depending op| ON PST x: 32767
the state, either enabled or disabled, of the outptrt
control flags in the %Q data word). For details,
see “Output Preset Points” on page 6-18.

-]

Screens 14, 29 - OFF Preset Value

When the Accumulator eeeds this value R0O:04 HSC <S
(dependent also on the state of the ON Preset), the OFF PST x: 0
associated output is turned off.
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Screens 15, 30 - Preload Value

This parameter specifies the value that will be loaded [ R0:04 HSC
into the Accumulator when the associated PRELOAD | PRELD x: 0

<S

input on the terminal strip is asserted. It is also the

value loaded to the Accumulator on a STOP to RUN
transition.

Note

The PWM Out and PULSE OUT outputs are not available when the B1-3, A4 counter

configuration is selected.
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COMM_REQ Function

In addition to the %Q discrete output data that is sent every sweep to the HSC, commands can be
sent by the CPU (using the COMM_REQ function block) to change some of tlaioger
parameters of the counters. These commands are all 6 bytes in length.

The PLC ladder program sends Data Commands using@iMMC REQ (Communiation

Request) function. The COMM_REQ requires thlhits command data be placed in the correct
order (in acommand blockin the CPU memory before it is executed. It should then be executed
by a one-shot coil to prevent sending the data to the HSC multiple times.

The COMM_REQ function is effective only on counters that are enabled.

Command Block

The format for Data Commands is as follows:

MSB LSB
command word On cc where: n=counter 1-4
cc=subcommand code
data word (LSW) | dd dd dd=data type
data word (MSW) | dd dd <+—— Always 0000

The command block used to send Data Commands is composed of 13 words arranged as shown in
Table 6-7 (all values in hexadecimal unless otherwise indicated). Use the Block Méid\(IBL

function to move these values to the Register tables (s&ettes 90M-30/20/Micro

Programmable Controllers Reference ManuaFK-0467, for information on using the BLKMV

and COMM_REQ functions).

Table 6-7. Command Block for Data Commands

Location Data Description

%R0001 0004 Always 0004 for this HSC application
%R0002 don't care Not used (Always zero) Micro PLC ignores the WAIT flag for all COMM_REQ functigns.
%R0003 don't care Not used
%R0004 don't care Not used
%R0005 don't care Not used
%R0006 don't care Not used
%R0007 don't care Not used
%R0008 don't care Not used

%R0009 0008 Data type (8 = registers)

%R0010 000A Start location of Command word-1 (%R0011)
%R0011 nnnn Command word (See Table 6-8, Table 6-9)
%R0012 nnnn LS data word

%R0013 nnnn MS data word  not used by Micro PLC

*The command block can be placed in any word-oriented area of memory that is not reserved.

Table 6-8 lists the Data Command words for type A counters. Table 6-9 lists the Data Command
words for type B counters. Following the tables are descriptions of each command.
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Table 6-8. Data Commands - Type A Counter

Command Word
Command Name (Hexadecimal)
Load Accumulator n On 01
Load Hi Limit n On 02
Load Lo Limit n On 03
Load Acc n Increment On 04
Set Cntr n Direction On 05
Load Timebase n On 06
Load ON Preset n On OB
Load OFF Preset n On 15
Load Preload n On 1F
*n = Counter #1-4
The bytes in the command word are always treated as independent bytes,
consisting of a counter ID byte and a command code byte.

Note

Command words can be entered in decimal format. For example,

Load Accumulator 02 01 (hex.) or 513 (decimal)
Load Hi Limit 02 02 (hex) or 514 (decimal)
Load Lo Limit 02 03 (hex) or 515 (decimal)
Load Accumulator Command Code = 01H
Used to set any value within counter limits directly into the Accumulator.
Example: To set Counter 3 to 1234H, load COMM_REQ command registers with:
Command word: 0301
LS data word: 1234
Load Hi Limit Command Code = 02H
Load Lo Limit Command Code = 03H
Used to set the Hi and Lo limits to any value within the counter range.
Example: To change the upper limit of counter 4 to 10000 (2710H), load registers with:
Command word: 0402
LS data word: 2710
Note: If the limits are loaded in the wrong order, they could be rejected and cause an error|flag to
be set. To avoid this, remember to always move the Lo Limit first when shifting the limits dpwn
or the Hi Limit first when shifting the limits up. Also, if the new value of the Hi/Lo limit is ouf of
range with the current Accumulator value, the load operation will be rejected. It is only sucgessful
if all parameters, including the current Accumulator value, are within the new Hi/Lo range.
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Load Acc Increment

Command Code = 04H

Used to offset a counter Accumulator by a small number of counts (up to +127 or —128). O
least significant byte of data is used with this command.

Example: To offset counter 3 by —7 counts, load:
Command word: 0304
LS data word: 00F9

This can be done at any time, even while the counter is counting at maximum rate. If the o
causes the counter to exceed its limits, this parameter will be rejected. If a count is receive
same time the CPU updates the Accumulator value, the cdlbeviost.

nly the

ffset
td at the

Set Cntr Direction

Command Code = 05H

Used to change the count direction (up or down) of a type A counter. Only the LSB of the fi
data
word is used for this command (00 = up, 01 = down).

Example: To set the direction of counter 4 to down, load:

Command word: 0405
LS data word: 0001

rst

Load Timebase

Command Code = 06H

Used to change the time interval referenced by the counter when computing its counts/tim
register data.

Example: To change the timebase for counter 2 to 600 ms (258H), load:

Command word: 0206
LS data word: 0258

Note: The maximum range of the counts/timebase (CTB) regist8Ri&6¥ and —32768 counts.
The length of the timebase and the maximum count frequency should be coordinated so th
limits are not exceeded. The indication will roll over from (+) to (-) or (-) to (+) if exceeded

bbase

at these

Load ON Preset

Command Code = 0BH

Load OFF Preset

Command Code = 15H

Used to set up the output turn on/off points within the counter range. There is one output
associated with each counter.

Example: To set counter 3 output to turn on at 5000 (1388H) counts, load:

Command Code: 030B
LS data word: 1388

and off at 12000 (2EEOH) counts, load:

Command Code: 0315
LS data word: 2EEO

Load Preload

Command Code = 1FH

Used to change the count value that will be loaded into the counter Accumulator when the
input is activated.

Example: To make counter 2 start at 2500 (09C4H) counts at its preload signal, load:

Command word: 021F
LS data word: 09C4

Preload
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Table 6-9. Data Commands - Type B Counter

Command Name Command Word (Hexadecimalb

Load Accumulator n On 01

Load Hi Limit n On 02

Load Lo Limit n On 03

Load Acc n Increment On 04

Load Timebase n On 06

Load ON Preset n On OB

Load OFF Preset n On 15

Load Preload n On 1F

Note: n = Counter #1 or 4 (only counter 1 is B-type)

The bytes in the command word are always treated as independent bytes
— a counter ID byte and a command code byte.

Note

Command words can be entered in decimal format. For example:
Load Counter 1 Accumulator 01 01 (hex.) or 1025 (decimal)

Load Counter 1 Hi Limit 01 02 (hex) or 1026 (decimal)
Load Counter 1 Lo Limit 01 03 (hex) or 1027 (decimal)
Load Accumulator Command Code = 01H

Used to set any value within counter limits directly into the Accumulator. (If a count is received at
the same time the CPU updates the Accumulator value, the cibubbé Vost. This happens
because the CPU must read the Accumulator, increment it, and write back to it, during which time
received counts are ignored.)
Example: To set Counter 1 to 2211H, load COMM_REQ command registers with:
Command word: 0101
LS data word: 2211
Load Hi Limit Command Code = 02H
Load Lo Limit Command Code = 03H
Used to set the Hi and Lo limits to any value within the counter range.
Example: To change the upper limit of counter 1 to 1690 (4240H), load registers with:
Command word: 0103
LS data word: 4240

Note: If the limits are loaded in the wrong order, they could be rejected and cause an error|flag to
be set. To avoid this, remember to always move the Lo Limit first when shifting the limits dpwn

or
the Hi Limit first when shifting the limits up. Also, if the new value of the Hi/Lo limit is out of
range with the current Accumulator value, the load operation will be rejected. It is only sucgessful
if all parameters, including the current Accumulator Value, are within the new Hi/Lo range.

Load Acc Increment Command Code = 04H
Used to offset a counter Accumulator by a small number of counts (up to +127 or —128).
Example: To offset counter 1 by 9 counts, load:

Command word: 0104

LS data word: 0009

This can be done at any time, even while the counter is counting at maximum rate. If the offset
causes the counter to exceed its limits, this parameter will be rejected. If a count is received at the
same time the CPU updates the Accumulator value, the cdlbeviost.
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Load Timebase Command Code = 06H

Used to change the time interval referenced by the counter when computing its counts/timgbase
register data.

Example: To change the timebase for counter 1 to 600 ms (258H), load:

Command word: 0106
LS data word: 0258

Note: The maximum range of the counts/timebase (CTB) regist8Rig&6¥ and —32768 counts.
The length of the timebase and the maximum count frequency should be coordinated so tHat these
limits are not exceeded. The indication will roll over from (+) to (-) or (-) to (+) if exceeded

Load ON Preset Command Code = OBH
Load OFF Preset Command Code = 15H
Used to set up the output turn on/off points within the counter range.

Example: To set counter 1 output to turn on at 5000 (1388H) counts, load:

Command word: 010B
LS data word: 1388

and off at 12000 (2EEOH) counts, load:

Command word: 0115
LS data word: 2EEO

Load Preload Command Code = 1FH

Used to change the count value that will be loaded into the counter Accumulator when the|preload
input is activated.

Example: To make counter 1 start at 9632 (25A0H) counts at its preload signal, load:

Command word: 011F
LS data word: 25A0

Example

The COMM_REQ function is cortibnally executed in the ladder logic to communicate a request
to the HSC. A sample ladder diagram for configuring the HSC function is provided in Figure 6-3.
In this example, the Accumulator for Counter 3 is loaded with 1234.

Rung 4 uses a one-shot coil (%T0002) to execute the COMM_REQ once. This prevents
multiple messages from being sent.

Rung 5 contains the Block Move Word function and is used to load the commands, which are
listed in Tables 6- 8 and 6-9. In this example, %R0101 through %R0114 are used for the
COMM_REQ canmand block. (Any registers can be used except for %R1617 through
%R1814, which are reserved.)

The COMM_REQ function, executed in Rung 6, has four inputs and one output.

Parameter Description
enable %T0002 is used to enable the COMM_REQ function.
IN Points to the starting address of the command block, which is %R0101.
SYSID Indicates which rack and slot to send the message to (physical location of HSC
module). The SYSID is always 0004 for the HSCs in the Series 90 Micro PLC.
TASK This parameter is ignored during HSC communications and should be set to zero|
FT This output is energized if an error is detected during processing of the COMM_REQ.

6-38 Series 90™ Micro PLC User's Manudlune 1998 GFK-1065F



GFK-1065F

| << RUNG 4 >>
|%T0001 %T0002
1 )
<< RUNG 5 >>
%T0002 +—m——+ —
+ ][ +BLKMV+ +BLKMV+
| WORD| | WORD|

|
CONS— —+IN1 Q+—%R0101 CONS— —+IN1 Q+—%R0108

0004 | | 0000 | |
|

—~

CONS— —+IN2 | CONS— —+IN2 |
0000 | | 0008 | |
|
CONST —+IN3 | CONST —+IN3 |
0000 | | 006E | |
|
CONST —+IN4 | CONST —+IN4 |
0000 | | 0301 | |
|
CONST —+IN5 | CONST —+IN5 |
0000 | | 1234 | |
|
CONST —+IN6 | CONST —+IN6 |
0000 | | 0001 | |
|
CONST —+IN7 | CONST —+IN7 |
0000 +———+ 0000 +————+
<< RUNG 6 >>
%T0002 4 %MO0001
+ ][ +COMM_|+
| REQ |

%R0101 —+IN FT++

[ 1
CONST —+SYSID|
0004 | |

CONST —+TASK +
00000 +——+

Figure 6-3. Ladder Logic Example for Setting a High Speed Counter Parameter
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Application Examples—-RPM Indicator

An RPM indicator is a typical application for a type A HSC.
Feature used: Counts/Timebase Register

The HSC can be used as a position/motion indicator when connected to a feedback device (such as
an encoder) that is coupled to a rotary motion. RPM indication can be obtained directly from the
counter’s Counts/Timebase register (CTB) or derived from it by a simple calculation.

RPM is calculated by:

CTB
PPRx T

RPM =

where: CTB = counts/timebase reading from the counter
PPR = pulses/revolution produced by the feedback device
T = timebase expressed in minutes

Note that if the pulses/revolution is some integer power of 10, then setting the timebase for 6, 60,
600, 6000, or 60,000 will yield a direct reading of RPM in the CTB register with an assumed
decimal placement.

Example 1
If feedback produces 1000 pulses/revolution, CTB reading = 5210, and the timebase is configured
for 600ms: then T = 600ms / 60000ms/min = .01 and 1/T = 100
RPM = 5210>< 100= 521
1000
CTB reading is RPM with .1 RPM resolution.
Example 2

Assume the same caitidns as example 1, except the timebase is now set to 60ms, which gives
T = 60/60000 = .0001 and 1/T = 1000.

Because the rotation is at the same speed as in example 1, the CTB reading now equals 521 and

_ 521

RPM x1000= 521
00

CTB reading is now RPM with 1 RPM resolution.
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Application Example — Input Capture

GFK-1065F

The HSC strobe inputs can actpagse catch inputfor inputs 2, 4, 6, and 8, by using the Strobe
Status bits as a latch.

To use this feature:
1. Configure the Micro PLC to use the HSC function with Strobe input.

2. Enable A-type counter(s). (Any or all of the counters can be enabled.)

» The corresponding Strobe Status bit will be latched if there is a pulse of at leaset00
in width.

* The Reset Strobe bits can be used as clear functions for the latched status bits.

Example: To capture pulses on input 12, enable Counter 1 and conftyote for the
Pld/strobe parameter (see “Configuration” in this chapter). You can also corfig&e
(positive) orNEG (negative) for the Strobe Edge parameter.

The Strobe Status bit (%1498) will be latched if there is a 100 microsecond or longer pulse on
I2. To clear this bit, the logic program should write a 1, followed by a 0, to the correspopding
output to the HSC (%6Q498).

(For other inputs, see “Status Bits (%l)” on page 6-5.)
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