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Warnings, Cautions, and Notes 
as Used in this Publication 

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 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 UnderstancEng 
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 CIMSTm Helpmate PROMACRO series six 
CIMPLXXTY GEnet Logianaster Series One series 90 
clMPLIaYIY90-ADS Genius Modelmaster SeriesThree VuMasteer 
ClMPLK3TY PowerTRAC Genius PowefIRAC ProLoop Series Five Workmaster 

~Copyright GE Fanuc Automation North 
All Rights Reserved 

America, 
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The LogicmasterTM 5 Programmin g and Documentation Software from GE Fanuc Automation North 
America, Inc. is 
controller (PLC). 
Five PLC. 

Used to create ladder logic programs for the Series FiveTM programmable logic 
This manual describes the Logicmaster 5 software package to be used with the Series 

Using this Manual 

Chapters 1 through 11 describe the fems of the Logicmaster 5 sotim package. If you are starting 
up the system for the first time, or getting ready to do a printout, or displaying tables of data from the 
Series Five PLC, for example, you will refer to the chapter describing the function you want to use. 

Chapters 12 and 13 are for the programmer. Use them as a reference to the Series Five Instruction Set. 

The manual is organized as follows: 
. 

Chapter 1. Introduction: The Introduction provides an overview of the software package and iptions 
for running Logicmaster 5 software. Chapter 1 also describes the hardware requirements for using 
Logicmaster 5 software, plus the system’s different modes of operation. A brief description of the 
principal features of the product is also provided. 

Chapter 2. Operation: Chapter 2 describes start-up procedures for floppy-diskette and hard-disk 
users. The basic operation of the Workmaster computer, and other computers when using Logicmaster 5 
software, are also described. 

Chapter 3. Scratch Pad: The Scratch Pad function is used to display and store inform&on about the 
current program in Logicmaster memory, or about the CPU capabilities. Chapter 3 defines the entries 
on the Scratch Pad display, and explains how to change these enuies. A summary of the Scratch Pad 
function keys is also provided. 

Chapter 4. Dispiay Program: The Display Program function is used to display ladder logic, showing 
power- flow through the rungs. Chapter 4 explains how to use the features of Display Program: 
displaying a program, searching for a program element, and making on-line changes. A summary of the 
Display Program function keys is also provided. 

Chapter 5. Edit Program: The Edit Program function is used to create or modify a ladder logic 
program in I&master memory. Chapter 5 explains how to use the software to enter and modify a 
ladder logic program entering the Edit Program mode, editing the program, editing a rung, searching 
for a program element, and ladder diagram file editing. A summary of the Edit Program function keys is 
also provided. 

Chapter 6. Annotation: Annotation can be used to add explanatory text to a ladder logic program. 
Chapter 6 explains how to create, display, and print annotation. 

Chapter 7. Display Reference Tables: The Display Reference Tables function is used to display the 
status of any group of Teferences. Chapter 7 explains how to enter, use, and exit this function. 

Chapter 8. Print= The Print function can be used to print copies of ladder logic and annotation. 
Chapter 8 explains how to use the Print functions: setting up the printer, defining printout content, 
printing in Foreground mode, and printing a file in Background mode. A summary of the Print function 
keys is also provided. 

Chapter 9. Load/Store/Verify: The Load/Store/Verify function is used to transfer programs and 
tables to/from Logicmaster memory, transfer configuration data to/from the CPU, compare data, and 
clear Logicmaster memory. Chapter 9 explains how to perform these functions. A summary of the 
Load/Store/Verify function keys is also provided. 
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Chapter 10. Setup & Diagnostics: The Setup & Diagnostics functions are used to specify parameters 
for communications, lock/unlock the CPU and, when used, change the password, select the display 
colors for a color monitor, and assign I/O module addresses. Refer to chapter 10 for information on 
these functions. A summary of the function keys is also provided. 

Chapter 11, Utilities: The Utilities functions are used for disk and file management. Chapter 11 
explains how to perform these functions. A summary of the Utilities function keys is also provided. 

Chapter 12. Programming: Chapter 12 presents general pro gramming concepts. Refer to this chapter 
for information on basic ladder diagram format and the elements of a ladder diagram. . 

Chapter 13. Series Five Instruction Set: Chapter 13 should be used as a reference guide for the 
Series Five Instruction Set. Within the chapter, functions are grouped into sections that correspond to 
the function key assignments used during programmin g. Page 13-2 provides a complete listing of the 
contents of this chapter. 

Appendix A. Setup Information: Appendix A describes setup information for using Logicmaster 5 
software. 

Appendix B. Glossary of Terms: provides definitions of pertinent terminology. 

Appendix C. Logicmaster 5 Error Codes: describes several common error codes and the corrective 
action to take for each one. 

Appendix D. Software Function Key Flow Diagrams: provides a map of the software function keys. 

Appendix E. Keyboard Translator Chart: provides a handy tear-out reference chart for use with 
IBM-PC computers plus a listing of the Alternate and Control key functions. & 

Series Five PLC Bulletin Board 

GE Fanuc - NA now has a computer bulletin board for the Series Five PLC. This service is provided 
free of charge to our customers and is intended to: 

l Provide Series Five PLC users with instant access to new information. 

l Allow sharing of information among Series Five PLC users. 

l Provide GE Fanuc with feedback from Series Five PLC users. 

To access this bulletin board, you will need a computer or terminal, modem, and modem software. The 
telephone number for the bulletin board is (804) 978-5046. Refer to GFK-0122, Series Five PLC User’s 
Mamud, for information on using this bulletin board. 

Related Publications 
l GEK-25373 Workmuster~ Guide to Operation 
l GEK-90527 Cimstur’M I Irubtrial Computer Reference Manul 
l GFK-0122 Series Five PLC User’s Mand 
* GFK-0123 Series Five PLC IJO Module Specifications Manual 
. GFK-0248 Series Five Genius Bus Controller User’s Manual 
l GFK-0269 Series Five ASCIIIBASIC Module User’s Manual 

Linda McCoy 
Technical Writer 
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Logicmasterm 5 Programmin g and Documentation Software from GE Fanuc Automation North 
America, Inc. is used to create ladder logic programs for the Series FiveTM family of programmable logic 
controuers (PLCs). Program development may be done on a Workmaster @ or CimstaP I industrial 
computer; on an IBM PC, PC-XI’, or PC-AT; or on most IBM-compatible personal computers. 

Both the Worknaster@ and Cimstarm I computers are industrial-hardened computers: recommended 
for installations where programs must be transferred, monitored, or edited in the harsh conditions of the 

* 
factory floor. ‘Ihe Workmaster computer has the additional important advantage of easy portability. 

The 910key keyboard from GE Fanuc - NA was designed to satisfy the special requirements of PLC 
- programming and monitoring. Refer to section 5 in chapter 2 for an explanation of the functions of the 

910key keyboard. Section 5 also describes the use of a standard IBM personal computer-type keyboard 
with Lo&master 5 software. Although such a keyboard lacks the additional prograrnmin g keys of the 
910key keyboard, it can be used with Logicmaster 5 sofew= by referring to the information in section 
6, Using Your Keyboard, of chapter 2. 

After a program is developed, it is simple to transfer it to the CPU. Then, the Logicmaster 5 system can 
be used on-line with one or more operating CPUs, to provide continuously-updated displays of reference 
tables and program logic. The logic display features symbolic power flow through the rungs, so 
program execution can be monitored 

Programming Features 
e 

Logicmaster 5 software offers a full range of programming features, such as: 

Basic contacts, coils, time=, and counters. 

Binary, signed single-precision, and double-precision arithmetic. 

Data Move, Table Move, List operations, and Matrix functions. 

Up to 32 subroutines in a single program. Other control functions such as Master Control Relay and . 
ShP 
Su&* for up to 16K CPU registers. 

Extensive, easy-to-display Help files. 

Printout of display screens, programs, annotation, and tables. 

Program storage on diskettes or hard disk. 

The ability to combine part or all of one ladder logic program with another. 

Content of Chapter 1 

Chapter 1 contains the following sections: 

Section 1. System Configuration: Section 1 lists the hardware requirements and characteristics of 
Logicmaster 5 software. 

Section 2. Operating Modes: Section 2 describes the Logicmaster system’s three different modes of 
operation. 
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Section 3. Guide to Using Logicmaster 5 Software: Section 3 contains brief descriptions of the 
principal features of Logicmaster 5 software. If you have not used Logicmaster software before, you 
should read this section. The individual topics contain references that will guide you through the rest of 
the text. 

software. Chapters 1 
creating ladder logic 

you need them. For 

Using the Rest of this Book 

The rest of this book is arranged as a reference to the features of Logicmaster 5 
through 11 are about Logicmaster 5 sofiware. Chapters 12 and 13 are about 
programs. After reading the introduction, you can refer to other chapters as 
example: 

l When you are starting up the software, refer to chapter 2 for instructions. 
. l If you am editing a ladder logic program you can refer to chapter 5 for general editing infomation. 

l Chapter 13 of this book contains descriptions of all the Series Five programming instrwtion~. 

- Each chapter contains related information about one aspect of programming or operating Logicmaster 5 
software. To locate a major subject area, Rfer to the tables of contents. To locate specific information 
about individual topics, ‘refer to the index at the end of the book. 
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SECTION 1 
System Configuration 

This section describes the IXWO versions of Logicmaster 5 software that are available. It also describes 
the general hardware configuration required for each version. 

The two versions are: 

l A 354nch version for the Workmaster or Cimstar I industrial computer, or for any other 3.5-h& &k 
drive-based personal computer with the appropriate hardware. 

l A 5.25inch version for use on an IBM personal computer (PC), IBM PC-XT, or IBM PC-AT, or most 
IBM-compazible personal computers. 

In this manruzl, when we use the term IBM PC, the informarion also applies $0 the PC-XT, PC-AT, and 
IBM-compatible PC, unless otherwise indicated. Operation with IBM-compatible PCs is not assured. 

While programs are under development, both the 3.5~inch and 5.25.inch versions are functionally 
similar. With a completed program transferred to a Series Five CPU, both versions can be used to 
monitor program execution and communicate certain operator changes to the program. Both versions 
feature: 

l Operation on a system having any combination of one to four floppy-diskette drives, and/or one or 
two hard disk drives. 

0 Operation with or without the Extended Memory card. . 

l Support of the Enhanced Graphics Adapter (EGA) card. 

Using a Workmaster Computer 
To run Iq@mater 5 software, the Workmaster computer must have the following: 

l 64OK total available Logicmaster memory (RAM>. 

l The correct version of DOS. For more information about DOS, refer to chapter 2. 

It is advisable for additional printed circuit boards 
the Wo&naster computer has been used as part 
GEK-25373, Workzster Guide to Operations, for 
computer to remove printed circuit boards. 

in the computer (for example, the graphics board if 
of a VuMaster system) to be removed. Refer to 
instructions before you disassemble the Workmaster 

Compatibility with DOS 

To run Logicmaster 5 software, the host computer requires GE-DOS version 1 (equivalent to MS-DOS 
3.2). For a hard-disk system, this DOS version should be copied to the hard disk, as described in chapter . 
2 . 

NOTE 

DOS must be ordered separately. 
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Compatibility with IBM PCs 

Logicmaster 5 software can be used on an IBM PC, PC-XT, or PC-AT, or on most IBM-compatible 
personal computers, with the following characteristics: 

l 640K total available Logicmaste r memory (RAM). 

l PC-DOS version 2.1 or 3.1 for the IBM PC and PC-XT. PC-DOS version 3.1 or 3.2 for the IBM 
PC-AT. 

l Either a color or monochrome monitor adapter card. The software will also support the Enhanced 
Graphics Adapter (EGA) card. . *. 

Pe$ormmce of the sofnvare with other versions of DOS is not guaranteed. Neither is pe@onwzce 
guaranteed on other types of IBM-compatible personal computers. 

. 
The system supports the IBM monochrome adapter board and the asynchronous communications 
adapter board. It does not support serial communications adapters not based on the 8250 UART. 

Logicmaster 5 software communicates with the Series Five PLC via the CCM port in the CPU. 

ZUM Memory Requirements 

To run Logicmaster 5 software, your system needs 640K of Logicmaster m memory (main memory). 
Due to hardware limitations with most PCs, it is not possible to have more than 64OK of main memory. 
Additional memory can be installed above 64OK, but this memory is o&y available to Logicmaster 5 as 
“RAM Disk” and is not available for LM5 execution. This means that Logicmaster 5 software can read 
and write the additional memory as through it were a disk drive, but it cannot execute Tom this N 
Disk memory or directly access it. 

Of the. physical 640K of main memory, DOS uses a portion, the driver files listed in the CONFIGSYS 
file use a portion, and Logicmaster 5 software uses the rest. It is not possible to have SIDEKICK or 
other “memory resident” programs installed in main memory and still have enough memory left for the 
I&t5 software. If you attempt to install another “memory resident” program, you will either get an 
initialization error on bootup or you will run out of main memory during Logicmaster 5 operation (even 
though you may have megabytes available in the RAM Disk). 

If you get the message “Software Initialization Failure Number 2” when starting up the software, check 
for batch files that are loading other software into Logicmaster memory at startup. 

Caution must be observed to ensure that the AUTOEXECBAT file does not automatically load any 
additional programs into memory. There is enough spare memory, however, for the GE Fanuc-supplied 
RAM: Disk driver. 

Communicating with the Series Five PLC 

Logicmaster 5 software communicates with the Series Five PLC over a serial communications channel. 
Communication is possible over a long distance, using a wide range of baud rates, with or without 
moderns. The system can communicate with a single CPU, or be used in a multidrop configuration with . 
up to eight CPUs. 

For poipt-to-point RS-232 communications over distances of less than 50 feet, connection is made to the 
serial port on the Combination Adapter card in the Workmaster computer. This card can also be used 
for communications using modems. 
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For RS-422 multidrop communications or point-to-point communications over distances of greaxer than 
50 feet, connection must be made to the serial port on the optional Asynchronous Joystick card, 
IC640BGB311. Or, you may also connect to the RS-232/RS422 converter box, IC63OCCM39OB. 

Refer to chapter 2 and appendix A for the hardware requirements for serial communications. 

Optional Configuration 

The host computer may be equipped with an Expanded Memory card for overlay loading. Refer to 
chapter 2 for information. 
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SECTION 2 . 

Operating Modes 

The Logicmaster 5 system has three operating modes: 

Off-Line: Off-Line mode is used for program development. Power flow display or table contents do 
not reflect those in the CPU when the system is in Off-Line mode. 

On-Line: On-Line mode provides real-time displays, data table changes, on-line changes, data value 
changes, and overrides. 

Monitor: Monitor mode allows programs to be examined and real-time status displayed, but no 
changes to program register content or I/O forcing are allowed. 

Mode Selection 

Both the Workmaster and Cimstar I industrial computers have a keyswitch, which is used to select the 
operating mode. - 

In a computer without a keyswitch, the Logicmaster 5 software package starts up in Off-Line mode. 
Because the computer lacks this keyswitch, mode selection must be made in the software. This is done 
through the Scratch Pad menu, by pressing the appropriate sofikey. The mode can also be changed by 
pressing the Alt/l keys from any menu. For instructions, refer to chapter 3, Scratch Pad. L 

CPU Keyswitch 

In addition to the mode selection performed using the Logicmaster 5 system, an additional safeguard is 
provided when the system is connected to an operating CPU. The mode keyswitch on the CPU must be 
in the STOP position to store I/O tables and register tables. The ladder diagram may be uansferred to 
the CPU when it is stopped or running. The CPU can be started or stopped from the Scratch Pad menu, 
or by pressing the Alt,/2 keys from any menu. 

On-Line Mode 

In On-Line mode, the CPU periodically sends an updated input and output status table, register memory, 
override table, and Scratch Pad to the Scratch Pad to the Logicmaster 5 system. On-line changes can be 
made to register data values and program constants, and to toggle inputs or outputs that are currentlv in 
the CPU. For more infnnation, refer to chapter 4, DispLay Program, and chapter 5, Edit Prograk 

Monitor Mode 

In Monitor mode, Logicmaster 5 software can read data from the CPU, but may not transfer data to the 
CPU. All registers, tables, and displays are updated automatically to reflect the current operating state 
of the CPU. For the Worlanaster and Cimstar I computers, this is the only operating mode that allows 
removal of the keyswitch key. 

Off-Line Mode 

In Off-Line mode, tables, and registers are updated in Logicmaster memory (not the CPU) only upon 
command fkom the keyboard. Programs may be conveniently developed in Off-Line mode, without 
being connected to a CPU. 
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summary . 

The following table summarizes data transfer capabilities of the three operating modes: 

Table 1-l. Summary of Operating Modes 

I I/O TABLE MEMORIES 
I 

LADDER PROGRAM 
MODE REGISTER MEMORY (LOGIC MEMORY) 

TO CPU 1 FROM CPU 1 TO CPU I FROM CPU 

On&he 
Monitor 
OfCLine 

L/s/v Function 
Not Available 
L/s/v Function 

Automatically 
Automatically 
L/S/V Function 

I&/V Function 
Not Available 
L/S/V Function 

L/S/V Function 
L/S/V Function 
L/S/V Function 
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SECTION 3 
Guide to Using Logicmaster 5 Software 

This section introduces many of the features of Logicmaster 5 software. Individual topics include 
references to guide you to other chapters in the book, where more detailed tiormation is located. 

Section 3 introduces these subjects: 

l 

0 

l 

. l 

0 

- 0 

l 

How to duplicate the master software, set up serial ports, and handle files. 

How to use the Scratch Pad function and its utilities to set up programming parameters, and how to 
change the configuration of the Series Five PLC. 

The types of program annotation you can include in a program. 

How to edit, copy, and combine ladder logic programs. 

How to display tables of register and I/O values. 

How the sofcware is set up to communicate with the Series Five CPU. 

HOW to transfer programs between the computer and the Series Five CPU, and between the computer 
and disks. 

l The format of ladder logic, and how to display a program. 
l The features of the Series Five instruction set. 

Using Help Screens 

Logicmaster 5 software includes detailed Help screens. It is easy to enter and exit from the Help 
fixnction. To access the Help screen for the feature you are using, just press the Help key on your 
keyboard. (On the personal computer keyboard, press the FlO key to access the Help screens.) Program 
data Will not be lost when you press the Help key. 

Help screens are always available when the diskette containing them is present in the computer. For a 
system with hard disk memory storage, the Help files can be loaded onto the hard disk. 

For a dual-floppy-diskette drive system, the program diskette is usually in drive A and the Help diskette 
in drive B. For a single-floppy-diskette drive system, you must remove the program diskette from the 
drive and insert the Help diskette in order to use the Help files. 

Utilitks 

Utilities are probably the fmt functions of the Logicmaster 5 system you will use. 

Duplicating the Master Software 

‘when you start up the system for the furst time, you will use the original diskettes shipped from the 
factory. You should m&e copies of these diskztes. If you have a floppy-diskette system, copying the 
master diskettes will give you a set of diskettes for everyday use. If you have a hard disk system, 
copying the master diskettes will place Logicmaster 5 software on the hard disk. Chapter 11, Utiiities, 
explains how to copy your master diskettes. 
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Setting up Serial Ports 

The Serial Port Setup utility is used to select the characteristics for serial ports. You must do th& for the 
system to be able to communicate with the CPU. If you have a serial printer or other device, you will 
use the Serial Port Setup utility before using the printer. Refer to chapter 11, Utilities, for instructions. 

For CCM communication with the CPU, a port setup file named PORTl.PSU is supplied on the system 
diskette. It contains a default value for communication data compatible with the factory setup of the 
CPU. If the DIP switches in the CPU which control the parameters of the CCM port have not been 
changed from the factory setting, you need not use the Port Setup function in this menu. The 
PORTl.PSU file will be used to set up COMl port on the IBM PC. . 

Using File Utilities 

You will use the File Utilities ofien. These are a group of DOS file-handling programs built into 
Logicmaster software. They are easier to use than conventional DOS programs, because they are 
“menu-driven”. That means you do not have to remember and type DOS commands. Instead, you 
select the file utilities tirn a menu, and complete fully-prompted screens. Information on copy&g, 
deleting, and renaming files is found in chapter 11, UtiLities. 

Scratch Pad 

The Logicmaster 5 system can easily be used to create programs off-line, perhaps in a location far from 
the programmable logic controller (PLC). With Logicmaster 5 software, one computer can be used to 
Create programs for many Series Five PLCs. These programs can be stored on diskettesor a hard disk, 
and used whenever and wherever they are needed. 

Logicmaster 5 software can be used to create programs with the features described in this book. Your 
PLC may not be able to use all of these features. For instance, it may have less than 16K memory, or 
you niay be creating programs for several PLCs that have CPUs with different configurations. 

A function called “Scratch Pad” is used to match the pro gramming features of Logicmaster 5 software 
to the CPU, and to set up CPU operational parameters. When you select the Scratch Pad function from 
the Supetior menu, the Scratch Pad display appears. Here, you can select the features you want to 
include in the program for a specific CPU. For example (shown in Off-Line mode): 

LM:OFFLINE 11:13:45 

SCRATCH PAD DISPLAY 

PROGRAMNAME: NONE 25JAN-88 09:33:40 PRG ID: 21 

REGISTERS: 4K SUBROUTINES USED: 00 

MEMORY SIZE: 4K MEMORY USED: 4 
Am: 3,836 

MEMORY SIZE AND REGISTERS SEflECTION ARE LIMITED 
BY ACTUAL PROGRAM SIZE AND REGISTERS USED. 

SELECT SELECT Tm SUPER77 
1 ZmMsz 3-c sz 4 S 6 DATE 7 8MEMf 
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The Scratch Pad display shows the number of words of memory and the number of subroutines that have 
been used by the program, and the number of words still available. In this example, only 4 words have 
been used so the number of remaining words available is 3,836. 

Changing Scratch Pad 

When off-line, the Scratch Pad menu allows you to configure the Logicmaster 5 software to match the 
memory characteristics of the Series Five PLC. For example, if you a~ developing a program in the 
Off-Line mode which will be run on a CPU with 4K of registers, then you should set the parameter in 
the Scratch Pad menu for register size to 4K. (Some versions of the Series Five CPU support 16K 
registers.) Then, when you are writing your program the Logicmaster 5 software will not allow you to 
enter register addresses or length parameters which would access registers beyond 4096. Similarly, by 
set&g the memory size parameter in Scratch Pad to match the target CPU, Logicmaster 5 software will 
prevent you from writing a program that is too long to be stored in the CPU. 

- Using Scratch Pad to Control the CPU 

You can also use the Scratch Pad when the Logicmaster 5 system is on-line with the CPU, or in Monitor 
mode. Then, the information you see on the Scratch Pad screen comes from the CPU itself. 

When the Logicmaster 5 system is on-line to a CPU and the DIP switch in the CPU is set properly, you 
can change the ID number in the CPU by changing the CPU ID NUMBER in the Scratch Pad. You can 
also turn the CPU scan on or off by simply pressing one key on your computer keyboard. Pressing 
another key allows the CPU to run with outputs disabled for system debugging. L 

Chapter 3, Scratch Pad, explains how to use the Scratch Pad features. 

Annotation 

Annotation is explanatory text in a program. This text makes a program easier to read and understand. 

There are four basic types of annotion: 

A “nickname” is another name for an input, an output, or a register. A nickname can have up to 7 
characters. Examples of nicknames that might be used in a program are: LS035, PBl lA, and 
SOL129C. When you display or print a program, you can see the nicknames above the program line. 

This is an example of a program line without nicknames: 

10201 I0202 10203 IO204 10205 00058 
-a 

II 
----- 

II 
----- I I ----- I I ---w- I VI ~~~cI)~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~ ( 1 

With nicknames for the inputs and outputs, the same line can be more meaningful when read. The 
following example is shown in Display Nickname mode: 

SWITCH1 SWITCH2 SWITCH6 SWITCH7 PB2 LIGHT 8 
we 

I I --a-- l I ----- I I ----- I I ---I)- l/1 ~~~~~LIII)CII~~I~~~~~~~~~~~~~~~~~~~~ ( ) 

In Display AU mode, this same example would also include the name and reference for each input and 
output. 
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“Names” are another kind of program annotation. Like nicknames, they can be placed above I/O and 
register references. A name for a program reference can consist of up to 21 characters (on 3 lines). 
Examples of names are: HIGH LEVEL ALARM, and ERROR CONDITN DETECTD. YOU cm also 
print or display names. 

This example uses names (but ‘not nicknames): 

ONGOING DATA OPEN BOARD 
ONESHOT VALID WIRE OK AOK 

00025 I0009 10011 10013 
a- 

I 1 
--w-- 

I I 
-m--w l/l 

00027 
----- I I ~~~-~II~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~ ( > 

“Rung Explanations” between rungs explain the logic. Rung explanations are easy to create or edit. 
They can contain any text you enter. . 

Example rung with a rung explanation: 

ADD 3000 FOR IDENTIFICATION AS A RIGHT PROXIMITY SWITCH ERROR 

name1 
name2 
name3 LOW 

FAULT 3 nicknam ALARM 
00107 ROO806 Const ROO790 11024 

--I I-_-I 
00006 

A ADDXB = c I ----- l/l ~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~ ( 1 
+03000 

The fourth kind of annotation is “coil labels”. A coil label may appear either above or to the right of a 
coil. Like a rung explanation, a coil label is easy to create. It can contain any text you enter. One coil 
label per rung is permitted. 

Example rung with a coil label: 

IF THE DATA IS LESS THAN OR EQUAL TO THE 

ALARM SETPOINT, OUTPUT 6 COMES ON 

LOW 

LOW 
DATA SETTING UTILITY 

ROOO08 ROOOO9 ROO256 

-I 
00006 

A SUBX B = c I ~~~~-~~~II)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( 1 

Annotation can be displayed either on-line or off-line, or printed. Special formats can be used to print 
borders around rung explanations and coil labels. Each page of the printout can be given a special title. 

Refer to chapter 6, Annotation, for more information. For information about printing annotation, see 
chapter 8, Print. 
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Edit Program 

When you create a new program or edit an existing program, you will select Edit Program from the 
Supervisor menu. 

Edit Program mode provides a broad range of functions for editing ladder logic. Edit Program also 
includes text editing functions, for editing annotation. For information on editing annotation, refer to 
chapter 6. 

In Edit Program mode, the program is displayed graphically on the screen. To add a rung to a program, 
you select Insert Rung. This allows you to add elements to build the rung. The hen Rung function 
provides access to the Series Five insuuction set. All of the program elements may be reached by 
selecting either Insert Rung or Edit Rung. 

Each time you select a rung element, it appears on the screen at the current location of the cursor. For 
. example, if you added a normally-closed contact to a rung, a graphic representation of a normally-closed 

contact would appear:. n 

-we 14 B-B 

Elements are added, with the appropriate values and references, to complete 
the Series Five instruction set are featured in chapter 13 of this manual. 

Copying and Combining Programs 

Similar logic may be needed in more than one program. With Logicmaster 

the rung. Explanations of 

5 software, it is simple to 
copy part or all of one program into another program. This is done by combining program files, as 
explained in chapter 4. Naturally, you must check to be sux the new program you have created makes 
sense. 

It is also easy to create an editable copy of a program, leaving the original version unchanged. All you 
have to do is load the program you want to copy, and give it a new name. Refer to chapter 5 for 
information. 

Load/Store/Verify 

While programs are being worked on, they are contained in the Logicmaster memory (RAM) of the 
computer. Logicmaster memory can contain only one ladder logic program at a time. To be saved, a 
program must be “stored” on diskettes or a hard disk. 

You will use the Load/Store/Verify functions to store programs. After selecting the Store Program 
screen from a menu, all you have to do is specify where the program is to go, type in the file name, and 
press the Shift/Enter keys. The Store Program screen is also used to send a program to the program- 
mable controller CPU. 

“Loading” a program is the opposite of storing it. When you load a program, you transfer it into 
Logicmaster memory, where the program can be viewed or changed. To be sure that a program has 
been either loaded or stored accurately, another function can be used to “verify” its content. 

Chapter 9, LocdStorelVerii, explains how to use these functions. 
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Display Program 

You can “display” a program in Logicmaster memory (RAM). It can be a new program, or one you 
have placed in Logicmaster memory using the Load function. 

After enter,ing the name of the program, all you have to do is select Display Program 
Supervisor menu. The program will appear on the computer screen. 

A 

10001 10002 10003 10004 1000s 00001 -- II m-a-- 
II m,+-- I I ,,+o, -,+o- -~--~~~~~~~--~~-~-~-~~~~~~~~~~~~~ 

I I I I I I I ( 1 
00001 00002 I 

I__/ I-_-_-l I-_+ 

. *. 

from the . 

The display shows up to seven lines of logic at a time. 
program using the cursor keys, or by “searching” for it. 

You can quickly display any portion of the 

10006 10002 00002 

I I I I I I 
I me --+--- . m---- -+--.----+ 

I I 
00003 1 

_B I I --+ 

On the display, you can see the symbolic flow of power through the rungs of the ladder logic. 

With the computer in On-Line or Monitor mode, you can display the same program that is cunentiy 
running in the Series Five CPU. The current values of the program elements will be displayed. The 
program display will include I/O states, overrides, and register contents. The Logicmaster 5 system 
allows certain changes to the program currently in the CPU. Chapter 4, Dispiuy Program, describes the 
types of changes that can be made. 

Chapter 5, Edit Program, explains how to make more extensive changes to a program. 

Series Five Function Set 

The ladder diagram functions available with Logicmaster 5 software can be considered the building 
blocks for a relay ladder diagram. These instructions reference discrete bits that are to be part of an 
operation. The functions available in the Series Five PLC are listed in the following table: 

. 
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Table 1-2. Series Five Function Set 

GROUP 

Rew 

Arithmetic 

FUNCTION 
I 

Normally Open and Normally Closed Contacts 
Real Outputs 
Internal outputs 
Latches 
One-Shot Coils 
Timers (tenths, hundredths, seconds) 
Counters (up and down) 
Addition 
Subtraction 
Multiplication 
Division . 
Signed Double Rsision Addition 
Signed Double Precision Sutkaction 
Greater Than 

Control . 
Compare 
Master Control Relay 

. 
SbP 
Do Subroutine and Return 
Transfer 
Read/Write CCM 
Read/W&e Device 
Do I/O and Suspend I/O 

MovelConveFt Table to Destinatiod IHove 
Source to Table Move 
Move Table 

. Move Right 8 Bits 
Move Left 8 Bits 
Block Move 
Move A to B 
BCD to Binary Conversion 
Binaq to BCD Conversion 

Matrix 
Inclusive and Exclusive OR 
Iovea 

Set Bit 
Clew Bit 
Sense Bit 
Shift Bit Right 
Shift Bit Left 

List AddtoTop 
Remove from Bottom 
Remove from Top 

. 
li!hsdbeous End of Sweep 

No Op 
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Display Reference Tables 

The Logicmaster 5 system maintains a set of tables showing the values of the inputs, outputs, and 
registers used in a program. To display an input reference table, press the I key in the numeric keypad, 
enter the address of the reference on the center line of the work area, and then press the Disply Ref Tb 
(F3) key Tom the Supervisor menu, 
entered. 

The screen will display the table that includes the reference you 

For example, to display the input table for 10173, press the I key and then enter the address (in this case, 
0173) on the center line of the work area. Then, press the Disply Ref Tb (F3) key from the Supervisor 
menu. The screen will display the table for 10173. 

If you selected the input table, the first three lines of values in the Input table would look like this: 

7 

. 

POINT # INPUT 0173 (nickname) 
0064 00000000 00000000 10010100 00000000 10111111 00010010 01001001 0101010 
0128 10101010 01001010 11010100 10101001 10101001 10010010 01010100 0101010 
0192 11110101 11101000 10101000 00000100 00000100 01010111 11110111 0110010 

The entire table shows 16 lines of input values, like the three example lines illustrated above. 1024 
values are shown on the same page. 

Outputs and register values are shown similarly. 

If the Logicmaster 5 system is connected to a CPU and in On-Line mode, the values shown are from the 
CPU. Otherwise, they are from the Logicmaster memory. 

It is easy to change the numeric base for some or all of the items on the I/O displays or register displays. 
For instance, the I/O values can be in binary: . 

0064 00000000 00000000 10010100 00000000 10111111 00010010 01001001 01010100 

Or converted to decimal. Here just 16 bits are converted: 

DECIMAL 

I 
0064 

I 
00000000 00000000 10010100 0191 00010010 01001001 01010100 

Or to hexadecimal. Here the same 16 bits are converted to hexadecimal: 

I 

_HEXADECIMAL_ 

0064 
I 

00000000 00000000 10010100 OOBF 00010010 01001001 01010100 

Register values can be converted similarly. 

In addition to being able to display values, I/O references can be overridden and their status toggled 
on/off from the reference tables displays. 

Chapter 7, Disp&zy Rqerence Tables, explains the types of reference tables and tells how to display 
them. 
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Communicating with the CPU 

The Logicmaster 5 system can transfer programs to and from the Series Five CPU, monitor program 
operation, and display tables of program data. To do this, it must be set up properly to communicate 
with the CPU. Appendix A, Setup Znfomtion, describes how to connect the computer to the CPU. 

The Logicmaster 5 system communicates with the Series Five CPU through a serial link. Logicmaster 5 
software includes a screen called the Communications Setup menu. On this screen, you enter the port 
number and the identifying number of the CPU. On-line changes are enabled/disabled via this screen. 

I:okJNE 10:47:42 

COMMUNICATIONS SETUP MENU 

COMMVNICATION PORT NVMBER: 1 (L2) 

SELECTEDcPl?IDNumsR: 1 (l-90) 

ONLrNE CmNGES: EN- 

SAVE CPU SELECT SELECT SHOW ONLINE SETUP 
1 FILE 2PROTEC 3 PORTS 4 SCPU ID 6 ID #S 7CHNGES 81 DIAG 

After this screen is completed and the selected port is properly configured, the Logicmaster 5 system can 
communicate with the selected CPU. 

A Setup file will be provided on the system disk that contains the default values for the communication 
setup data compatible with the CPU factory setup values. The default values will be COMl port and 
CPU ID=l. Initially, on-line changes are enabled. 

For information on the Setup/Diagnostic Functions menu, refer to chapter 10, SeruplDiagnosric 
Fundons. 
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. Chapter 2 
Operation 

This chapter explains what you will need to know to start up the Logicmaster 5 system, and to use the 
features described in this manual. 

There are 7 sections in this chapter. If you are already familiar with MS-DOS, you may wish to quickly 
peruse section 1 and go directly to section 2 to install the software, or to section 3 to start up the 
software. 

One copy of GFJ-015, Logicm&er 5 Sofrware Stamp Infinnation, has been included with this manual. 
. It provides a quick guide to getting started with Logicmaster 5 software. The information is sufficient to 

allow most users to install and run the software with a minimum expenditure of time and effort. Please 
refer to this document to determine if it is applicable to your system configuration before refening to 
sections 1-3 of this chapter. 

Section 1. Using DOS: Section 1 describes how to start up DOS, use DOS commands, format 
disketses, and exit from Logicmaster 5 software to DOS. 

Section 2. Installing Logicmaster 5 Software: Before you use Logicmaster 5 software for the fmt 
time, follow the installation instructions in section 2. 

Section 3. Starting Up Logicmaster 5 Software: Refer to section 3 for instructidns to start up 
Logicmaster 5 software using diskettes or a hard disk. 

Section 4. Using the Features of the Supervisor Menu: Section 4 describes the entries on the 
Supemisor menu. *This section also explains how to specify a file name from the SupenCsor Menu 
screen. 

Section 5. Starting Up the Series Five PLC: Section 5 explains how to set up serial communications 
between the Series Five programmable logic controller and the Logicmaster 5 system. It also explains 
how to start up the Series Five system with Logicmaster 5 software. 

Section 6. Using Your Keyboard: Section 6 explains the types of keyboards that may be used with 
Logicmaster 5 sofrware. This section also explains how to define special key assignments to make 
programming easier. 

Section 7. Entering Data: Section 7 explains the types of information you will see on the screen. This 
section also explains how you will enter data, such as file names and numerical values. 

Section 8. Working with Numbers: Refer to section 8 for information about number types: binary, 
signed and unsigned decimal, BCD, hexadecimal, and double precision. 
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SECTION ]L 

Using DOS 

Before you can use Logicmaster 5 software, your computer must first be started up with DOS. DOS is 
not contained on the Logicmaster diskettes so it must be supplied separately. 

This section r>rovides a basic introduction to DOS. 

l 

0 

a 

a 
. 

l 

0 

a 

Versions 0; DOS 

Starting up DOS 

Entering or changing the drive ID 

Using DOS commands 

Formatting diskettes 

Finding a file 

Exiting to DOS 

The acronym DOS stands for Disk Operating System. DOS is a software program that interfaces other 
programs (like Logicmaster 5) with the computer hardware. DOS musr be used to stun up Logicmaster 
5 sofrware. 

Versions of DOS 

As with other types of software, there are different versions of DOS. To run Logicmaster 5 software, 
you must use version 3.2 (GE Fanuc version 1.10). Earlier versions of DOS are not compatible with 
Logicmaster 5 software. 

If you are not sure what version of DOS you have, start up the computer in DOS, as described below. 
The copyright screen will display the DOS version number. 

If you are already in DOS, you can display the DOS version by entering the following command: 

and pressing the Return key. 

Starting up DOS 

DOS can be run fiorn a diskette or from a hard disk. To start up DOS, follow these instructions: 

1 . 

2 . 

3 . 

4 . 

The DOS software must be in the computer. If DOS is not installed on a hard disk, place your DOS 
diskette in drive A. 

Start up the computer. If the computer was already running, you can restart by pressing 
Ctrl/Alt/Delete, or the Reset button. Otherwise, turn on the power to the computer. 

The copyright screen will appear while the DOS software is loaded into Logicmaster memory. 
When the date and time prompts appear, you can enter the requested information, or press the 
Return key to continue. 

The DOS command prompt appears: 
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This prompt shows the letter ID of the drive. If you used a diskette in drive A to start up DOS, then the 
prompt will indicate drive A. This is the “current” drive. 

The cursor appears at the prompt. If you wanted to use one of the DOS 
here and press the Return key. If you wanted to run a software program 
you would enter its command line. 

commands, you would type it 
from a diskette or a hard disk, . 

Entering or Changing the Drive ID 

DOS assigns an identifying letter to each drive in the computer. The letter assignments depend on the 
type of computer you are using, and how its hardware is set up. 

When you start up or reset the computer, it will check drive A for a diskette with certain system flies. If 
these files are present, the contents of the diskette in drive A will be loaded into the Logicmaster 
memory of the computer. This is what happens when you load DOS from a diskette. After the sofrware 
is loaded, the drive A command prompt will appear. Drive A is now the current drive. 

If the computer does not find the system files in drive A, it will look for a hard disk. (If a non-system 
disk is in drive A, an error message will appear.) If the system f!iles are on a hard disk, it will load those 
files into Logicmaster niemoIy and the hard disk drive prompt will appear. In this case, the hard disk 
becomes the current drive. 

Changing the Current Drive 

To change the current drive, enter the new drive ID followed by a colon and 
following example changes the current drive from C to A. 

press the Return key. The 

C> 

DA: 

A> 
(and press the Return key.) 

Now, the computer will go to drive A to execute commands, rather than to drive C. 

Using DOS Commands 

Your DOS manual explains how to use DOS, and provides complete definitions of all DOS commands. 
Each time you enter a command, DOS will petiorrn some function for you. The Copy, Rename, and 
Type commands a~ used to install and start up Logicmaster 5 software: 

Copy: To copy one or more files, either on the same disk or from one disk to another, use the Copy 
command. For example, to copy a file named CONFIG.WM to the same disk, and call 
the copy CONFIG.SYS, you would enter= 

COPY CONFIG.WM CONFIG.SYS 

Rename: To rename a file, use the Rename command. For example, to rename a file named 
CONFIGMM as CONFIG.SYS (on the same drive) you would enter= 

REN CONFIG.WM CONFIG.SYS 

Type: Use the Type comman d when you want to display a file on the computer screen. For example: 

TYPE CONFIGAYS 

Any kind of file can be displayed with the Type command. If the file is not an ASCII (readable) file, it 
will appear as an assortment of characters and beeps. One kind of file displayed in that way is a ladder 
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logic file. You cannot use DOS to display a ladder logic file in recognizable form. To see the ladder 
logic, you must enter Logicma&er 5, load the file into Logicmaster memory, and then use Edit Program 
or Display Program. 

Formatting Diskettes 

Before you can use a new diskette, it must be initialized. The Format command prepares a diskette to 
receive data. You should remember that formattin g erases any data previously placed on the diskette. 
Don’t format a diskette that contains data you want to save. To fomat a diskette, follow these steps: 

1. Start up the computer in DOS. At the DOS prompt, type: 

FORMAT (drive:) 

. 2. Insert a write-enabled diskette into the specified drive. Press the Return key. Follow the prompts to 
format the diskette. . 

Finding a File 

DOS will display a listing of all the files on a drive. This listing is called a “directory”. The directory 
shows the name of each file, its extension, its size, and the date and time it was last edited. 

If you want to display a directory, enter the Directory command. For example: 

A> DIR displays the directory of the diskette in drive A, 
when drive A is the current drive. 

A> DIR B: displays the directory of the diskette in drive B, 
when drive A is the current drive. 

B> DIR displays the directory of the diskette in drive B, 
when drive B is the current drive. 

The Directory comman d causes the file listing to scrolI rapidly upward on the screen. If the listing is too 
long to fit on one screen, you can display just one screen at a time by entering the characters /P after the 
command. For example: 

A> DIR B:/P 

This command would cause DOS to display a directory of the files on the diskette in drive B. After the 
first screen of the listing is displayed, pressing any key displays the next screen. 

Wildcard characters can be used to display a directory of related files on a diskette. For example: 

A> DIR B:*.LAD 

This command would display a directory of all .LAD files on the diskette in drive B. 
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Exiting to DOS 

When Logicmaster 5 software is running in the computer, you can exit directly to DOS from the 
Supervisor menu. You may want to do this, for example, if you need to format a diskette using DOS. 
Be careful when exiting to DOS if there is a ladder logic program in Logicmaster memory that you want 
to keep. Exiting to DOS is just like restarting the computer, the contents of Logicmaster memory will 
be lost. 

If you have been editing a program that has an active file name, it has automatically been saved to 
diskette each time you pressed the Accept key. If the program does not have an active file name, you 
should use the Load/Store/Verify function to save the program before exiting to DOS. If necessary, you 
can use any formatted diskette to store the program. 

To exit to DOS from the Logicmaster 5 Supervisor menu, follow these steps: 
. 

1 . 

2 . 

3 . 

Press the Alt and 2 keys. If your computer has a hard disk, it will return to DOS. If you are using 
DOS diskettes to start up the computer, your screen may display the following prompt: 

Insert disk with \COMMAND.COM in drive A 
and sttike any key when seady . 

Place a diskette with a COMMAND .COM file in drive A. This should be your DOS diskette. 
Press any key to continue. If you do not have a diskette with a COW COM Ele, you- will 
not be able to continue this procedure. You should refer to your DOS manual for more information 
about the COMMAND COM we. 

Ifyou are running Logicmaster 5 software from diskettes, the s&en may now prompt: 

Insert disk with batch file 
and press any key when ready 

If that prompt appears, place a diskette with a batch ftie in drive A. Diskette 1 of the Logicmaster 5 
diskettes contains a batch file. Press any key to continue. 

The DOS command prompt will appear. If you have been using diskettes, it will be the drive A 

pfompc 

A> 

When you want to return to Logicmaster 5 software, enter its command line: 

LM5wM OS LM5PC 

depending on whether you are using a Workmaster or Cimstar I industrial computer, or an IBM PC, 
PC-XT, PC-AT, or IBM-compatible computer. If you are using diskettes, the Logicmaster 5 
diskette 1 must be in the default drive. Press the Return key. 
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SECTION 2 
Installing Logicmaster 5 Sofmare 

Ordinarily, you will use the information in this section once, to prepare Logicmaster 5 software for 
regular use. This section describes: 

l The diskettes supplied with Logicmaster 5 software. 

l The types of System Configuration file that are supplied with Logicmaster 5 software. 
. 

l The correct content of the CONFIG.SYS file for the type of computer you are using. 

l Editing the System Configuration file, if necessary. 

l Installing Logicmaster 5 sofiware on a hard disk. 
. 

l For the Workmaster or Cimstar I computer, 3.5inch diskette only: customizing the Logicmaster 5 
system diskettes so that they can be started up without DOS. 

Before Using Logicmaster 5 Software 

Before you use Logicmaster 5 software regularly, you should follow the instructions in this section. 

1. Check the content of your System Configuration CONFIG.SYS file (see page 2-9). This file must 
agree with your hardware setup. If necessary, edit or create this file on your startup diskette. 

2. If your computer has a hard disk, install Logicmaster 5 software on the hard disk1 

3. If you are using either a Workmaster or Cimstar I computer with 3.5~inch diskettes, you can create a 
startup diskerte. This will eliminate the need for using a DOS diskette to start up Logicmaster 5 
software. 

Logicmaster 5 System Diskettes 

Logicmaster 5 software is supplied on diskettes in two configurations, as described below: 

l For computers with 3.5~inch drives with 80 track format, such as that provided with the Worhaster 
or Cimstar I computer, the so&are is provided on two 3.5inch diskettes. 
- Diskette 1: The files on diskette 1 (system diskette) will take you to the Supervisor menu. 

Following the instruction in this section, you can make diskette 1 into a startup diskette. 
- Diskette 2: The files on diskette 2 (overlay diskette) provide the features of the S upervisor (maid 

menu. These files are called “Overlay” files. Following the instructions in this section, y ‘OU can 
load these files to another diskette, a hard disk, or IU.h4 Disk for faster execution. Diskette 2 also 
contains the Help files. These files contain the explanatory text for the Help screens. 

l For IBM PC, PC-XT, PC-AT, and most IBM-compatible computers with 5.25~inch disk drives with 
40 track format, the software is provided on three 5.25~inch diskettes. 
- Diskette 1: The files on diskette 1 (system diskette) will take you to the Supervisor menu. 
- Diskette 2: The files on diskette 2 (overlay diskette) provide the features of the Supervisor (main) 

menu. These files are called “Overlay” files. Following the instzuctions in this section, you can 
load these files to another diskette, a hard disk, or IUM Disk for faster execution. 

- Diskette 3: Diskette 3 (system diskette) contains the Help files. These files contain the explanatory 
text for the Help screens. 

Once installed and/or set up properly, either configuration of the Logicmaster 5 programmer (described 
above) will operate in either of two ways: 
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1. Enter LMSWM to start the software for operation on the Workmaster or Cimstar I computer. The 
Logicmaster 5 software will recognize the Workmaster keyswitch. 

2. Enter LMSPC to start the software for operation on IBM PC, PC-XT, PC-AT, and most 
IBM-compatible computers, Refer to section 6 of this chapter for alternate key sequences required 
for non-Workmaster, IBM-compeble keyboards. 

Changing the Original Logicmaster 5 Fiies . 

Most system files provided with Logicmaster 5 software are read-only files. They can be renamed, but 
they cannot be copied over, deleted, or edited. Unused files can be left on the diskette; they will not 
interfere with the operation of Logicmaster 5 software. 

Before Starting up Logicmaster 5 Software the First Time 

Use the original diskettes to start up the system the first time. Then, use the Duplicate Master utility of 
Logicmaster S software to make copies of these diskettes. 

When duplicating the master diskettes to other diskettes or to hard disk, the Duplicate 
Master function must be used. Any other means of copying the diskettes mav result in I 
unpredictable system operation. 

* 

Use the copies for everyday diskette operations; keep the originals in a protected location. _ Complete 
instructions for using Duplicate Master are given in chapter 11, Utiliries. 

NOTE 

Before using the Duplicate Master utility, prepare the diskettes for the working copy by using the 
DOS Format command. 

System Configuration File (CONFIG.SYS) 

To run Logicmaster 5 software, the diskette you use to start up the computer must contain a System 
ConfQuration file with the name CONFIGSYS. When a hard disk is used as the startup disk, the 
CONFIG.SYS file must be in the root directory of the hard disk. The required content of the file is 
discussed below. 

The CONFIG.SYS file is a short, readable file that describes the system requirements for the software 
package. DBerent software packages use different system configuration files, depending on the 
software requirements and the existing hardware configuration. Your DOS diskette should already 
contain a CONFIG.SYS file. The computer uses this file at boot-up time to establish the system 
conQuration. If the content of the file is changed after boot-up, the computer must be rebooted before 
the changes will take effect. 

The content of the CONFIG.SYS file must be appropriate for your system. For a Workmaster or 
Cimstar I computer, a version of the fde supplied with Logicmaster 5 software can be copied and used 
as is, in many cases. After copying the file, check its content. Content requirements are explained 
below, and on the following ~0 pages. 
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For all applications, the CONFIG.SYS file must contain these three lines: 

buffer = 5 
files = 20 
device = ansi.sys 

The entry for buffers must be 5, and the entry for Eles must be 20. The device driver calls for a Frle 
named ANSI.SYS. The ANSI.SYS file must be present on the DOS diskette for Logicmaster 5 
software to run. 

For Workmaster computers, the CONFIG.SYS file must also contain the following line to enable 
the device driver for the Workmaster clock: 

devicewmclock .sys 

If you are using a RAM: Disk card from GE Fmuc - NA, your CONFIG.SYS ftie must contain one 
of the following pairs of lines: 

A. For a computer with diskette drives: 

device=gezne&.sys -c2lc 
device=gexdisk.sys ok640 

B. For a computer with a hard disk, to install the software on the hard disk: 

device==\hn5\gexmeznLsys -c21c 
device=\lsc&\gexdisk.sys ok640 L 

The values for the device drivers (-c21c and -k640) may not be correct if you have changed the 
RAM: Disk’s configuration register address (switch 2) or memory allocation (switches 7 and 8). 
The value (rk640) refers to the amount of expanded memory that you wish to reserve for use as a 
fast-access floppy diskette. You may reserve up to the total listed in the tile in appendix A. For 
more infoormtion, refer to appendix A and to the instructions shipped with your Expanded Memory 
card. 

If you are using MS-DOS version 3.2 and your Workmaster computer has an external 5.25inch disk 
drive, you should place a DRMXRM command in the CONFIG.SYS fde. This line tells DOS the 
capacity of diskettes placed in the drive, which is important when formatting disks. 

For example, if you have a Workmaster computer with two 3.5-inch drives (A and B) and an external 
5.25-&h floppy drive (C), the following line will specify that drive C has the standard 40-track, 360K 
byte form factor, 

DRIVPARJ!J=/D: 2 /F:O 

In this example, the 2 refers to drive C @=A, l=B, and 2=C), and 0 refers to form factor 0 (36OK). If 
you do not use this line, DOS assumes form factor 2 (76OK), which is only correct for 3.5.inch drives. 
Refer to your DOS manual for more information on the DRIVPARM command. 

If the CONFIG.SYS file on your DOS diskette does not contain the above information, you must create 
a file tbt does. You can copy one of the files on the following page, or modify your existing fde. It is 
wise to save your existing CONFIG.SYS file in case you need to refer back to it. Then, you can copy 
one of the above files to make the CONFIG.SYS file. 

If changes are still required to the CONFIG.SYS f!ile, you will need to know how to use a text editor. A 
brief discussion of EDLIN (Line Editor supplied with DOS) can be found later in this section. 
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Running Other Software with the Logicmaster 5 CONFTG.SYS File 

Other types of software may require different entries in the CONFIG.SYS file. It is not always possible 
to combine the requirements for multiple software packages into one CONFIGSYS file. In that case, 
you must maintain multiple versions of the CONFIG.SYS file. That can be done by using multiple DOS 

. diskettes, or by renaming versions of the CONFIG.SYS file and using the one required for a specific 
application. Remember to re-boot your system if the CONFIG.SYS file is changed. Your DOS manual 
contains more information about the CONFIG.SYS file. 

Versions of the System Configuration File 

Versions of sample System Configuration files are shown below. The 1% shows the content of each fde, 
the diskette where it is located, and the type of computer for which it is intended. Use this informdon 

. as a guide only. 

Table 2-l. Example CONF’IG.SYS Files for the Workmaster or Cimstar I Computer 

DISK 

Diqkette 1 

COMPUTER 
FILE NAME FILE CONTENT TYPE RAM DISK 

CONFIG.PC buffers=5 CimStZIand n0 

files=20 IBM PC 
device~isys 

I 
CONFiG.WM buffers=5 workmaster Yes 

files=20 
devicelLLLwisys 
&ViCe=Wmd&SyS 

&vice=gexmemZ.sys -c2lc 
device=gexmdisk.sys -k640 

Diskette 1 NOT PROVIDED buffers=5 Workmaster n0 
(continued) ties=20 

CkViCe-clLwiSyS 

&Vi~-wmClOCk~S 
I 

NOT PROVIDED buffers-5 Worhnaster Yes 
as=20 
device=ansisys 
tievice=wmclock.sys 
device=Vm*exmem2.sys 421c 
device=Vms\eexxmdisk.sys ok640 

*MS-DOS D&k CONFIG.SYS break=on 
buffers=20 
files=20 

Cimstar I n0 

, 
, device=ansi.sys 

CONFIGSVM break=on worhaster no 
buffers=5 
Eiles=20 
device=ansi.sys 
&Vi~-wInCl&~S 

% latest GE Fanuc version of MS-DOS 320 is supplied only for the Worhaster and Cimar I industial 
computers. 
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Working with the CONFIG.SYS File 

Follow the instructions below if you need to display, create, or edit a CONFIGSYS ftie. 

Displaying the CONFTG.SYS File 

. Use the DOS Directory comman d, as explained previously, to display the contents of your DOS diskette. 
If them is a CONFIG.SYS file on the disk, you can display its contents by entering: 

TYPE CONFlG.SYS 

and pressing the Return key. 
. 

Creating a CONFTG.SYS File 

If you do not have a CONFIG.SYS file, create one as described below. 

NOTE 

This procedure will write over any existing version of the CONFIG.SYS file. If a ‘previous 
version does exist, rename it CONFIG.BAK before following this procedure. 

1. At the DOS prompt, type: 

COPY CON CONFIG.SYS 

2. Press the Enter key. 

3. Type in the configuration commands needed, pressing the 
you have finished typing the commands, press the F6 key, 
CONFIG.SYS file. 

Return key after each command. When 

then the Return key. This saves the new 

Editing an Existing CONFTG.SYS File 

If you have a CONFIG.SYS file, but it does not include all the parameters needed to run Logicmaster 5 
sohare, edit the fde using a line editor such as EDLIN. 

A simple procedure to edit the CONFIG.SYS file using EDLIN follows. (Refer to your DOS manual for 
complete instructions on using the EDLIN commands and features.) In the procedure below, the 
example entries assume the DOS diskette being edited is in drive A. If you should need to end the use 
of EDLJN without saving the file, type the Quit command to return to the command prompt: 

*Q 

and press the Return key. 

Instructions to edit the CONFIG.SYS fde: 

1. Enter the EDIJN command and the name of the file. For example: 

A> EDLIN CONFIGSYS 

and press the Return key. 
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2. EDLIN will prompt: 

End of input file 
* 

3. The asterisk (*) is the EDLIN prompt. The first step in editing the file is to display the fde contents. 
Enter the List command: 

and press the Return key. The CONFIG.SYS file will be listed as individual numbered lines. For 
example: 

*CL 
1: breakson 

. 2: buffers+ 
3: files=20 
4: device=ansi.sys 

4, Compare the contents of your fle with the entries required to run Logicmaster 5 software. You can 
insert, delete, or edit lines as described below. Note that these EDEN communds can only be 
executed at the EDLJlV asterisk prompt at the refr side of the screen (not front a numbered line). To 
execute an EDLIN command, return to the asterisk prompt by pressing the Cul/C keys like this: 

2: buffers=5 
3: files=20 
4: device-ansi.sys 
5: **c 

A. Adding a Line: If you want to insert a line in the file, enter the Insert comman d at the EDLIN 
asterisk prompt: 

and press the Return key. The sequence of items in the CONFIGSYS file is not important. 
However, if you want to insert the line in a particular order, you can specify a line number 
before entering the Insert command (above). For example, to have the inserted line as line 5 
in the file, you would enters 

*5r 

and press the Return key. This line number will appear beside the asterisk prompt. Now, type 
in the content for the line. For example: 

5:*drivparm=/d:O /f:2 

Press the Return key at the end of the line. 

Continue until all the necessary lines have been added to the file. After entering the last new 
line, press the Return key again. The next line number appears: 

%*drivparmP/d:O /f:2 
6:*device=wwlock.sys 
7** . 
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Press the CM/C keys to return to the EDLIN asterisk prompt: 

P*drivparm=/d:O /f:2 
6:*device=wnclock .sy 
7*jcA . C 

. 

5 . 

6 . 

B . 

C . 

Removing a Line: If you want to delete a line from the file, enter the Delete command at the 
asterisk prompt (at the left side of the screen); Include the number of se line to delete. The 
next example Rmoves the Workmaster clock device driver from the file: 

5:*drivparm=/d:O /f:2 . . . 

6: *device=wnclock.sys 
*6613 
* 

You should use the List co mmand to verify the deletion. 

Editing a Line: If you want to change part of an existing line, enter its line number at the 
asterisk prompt. In the next example, line 2 is selected for editing: 

1: break=on 
2: buffers=20 
3: fjlles=20 
4: device=ansi.sys 
5:*dxivpann=/d:O /f:2 
6:*devicewxnclock.sys 

*2 

The line appears again on the screen: 

2: buffers=20 
2. l * 

Enter the correct line and press the Return key. 

2: buffers=20 
2:*buffers=5 

Press the CtrC keys to return to the EDLIN asterisk prompt. 

7.*^ . C 
* 

To finish using EDLIN, enter the End command: 

*E 

and press the Rem key. The End command saves the new version of the fUe under the original 
file name (here, CONFIG.SYS). Also, it automatically creates a backup version of the file named 
CONFIG.BAK. 

After you enter the End command and press the Return key, the DOS command prompt appears. 
Check the contents of the fde by entering: 

TYPE CONFILSYS 

and pressing the Return key. 
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After Editing the CONFIG.SYS File 

After you create or edit a CONFIG.SYS file, restart the computer. This must be done to use the entries 
in the new file. 

If the computer is not restarted, any previous version of the CONFIGSYS file that was present the last 
time the computer was started up will continue to be used. 

Installation: Computer without Hard Disk 

With the correct CONFIG.SYS file on the DOS diskette, sm up the computer in DOS. Insert the 
Logicmaster 5 system diskette #I in drive A: and start up the computer by entering one of the following 
commands: 

. LM5wM 

LMSPC 

For detailed startup instructions, refer to section 3 of this chapter. Also, refer to the instructions on 
CONFIG.SYS files, prtided earlier in this section. 

(if using a Workmaster or Cimstar I computer.) 

(if using an IBM PC or IBM-compatible computer.) 

Preparing Bootable Logicmaster 5 System Diskettes 

It is sometimes desirable to produce a bootable copy of the software, which combines both DOS and 
Logicmaster 5 software. This provides a stand-alone product which simplifies the startup procedure. 

- Copies of the 3.5~inch version of the software can be made “bootable” by preparing a system diskette 
containing DOS system files, and then transferring a copy of Logicmaster 5 software to the diskette. 
The master diskette shipped from GE Fanuc - NA cannot be made bootable. To prepare a Logicmaster 5 
bootable 3.5.inch system diskette, it is best to use a computer with C\NO disk drives. 

1 . 

2 . 

3 . 

4 . 

First, start up the computer in DOS, with the DOS diskette in drive A. 

Insert a new diskette into drive B so the diskette can be formatted as a system diskette. All data on 
the diskette will be erased as it is formatted. A copy of DOS system files will be msferred to the 
new diskette by entering the following command: 

FORMAT W/S 

This formats the diskem and transfers certain DOS ffies to the diskette. Mark this diskette as 
Logicmaster 5 diskette 1. 

Format another 3.5.inch diskette as a non-system diskette. Mark this diskette as Logicmaster 5 
diskette 2. The command is: 

FORMAT B: 

Insert the master copy of Logicmaster 5 software into drive A. Boot up the software by entering 
one of the following commands: 

LM5wM (if using a Workmaster or Cimstar I computer,) 
LMSPC (if using an IBM PC or IBM-compatible computer.) 

For detailed startup instructions, refer to section 3 of this chapter. . 



2-14 Operation 

5 . 

6 . 

7 . 

8 . 

. 

From the Supervisor menu, select the Utilities function by pressing the Utilty Func (F8) key. Then, 
select Duplicate A4&er by pressing the Fl key. Duplicate the master diskette 1 to the newly 
formatted Logicmaster 5 diskette 1. For more information on Duplicate Master, refer to chapter 11, 
Utilities. 

In the same way, proceed to duplicate the master diskette 2 to the newly formatted Logicmaster 5 
diskette 2. Diskette 3 must also be duplicated, if applicable. 

Return to the Supervisor menu and press the Alt/Z keys to exit Logicmaster 5 software. 

Now, at the DOS level you must custom-tailor your new copy of the Logicmaster 5 diskette 1 to fit 
your specific hardware configuration. No changes a~ required to Logicmaster 5 diskette 2 or 
diskette 3. 

A. A CONFIG.SYS file must exist on diskette 1 which meets the requirements of your system. 

B. The ANSLSYS -file must be copied from your DOS diskette to the new Logicmaster 5 diskette 1. 

C. The WMCLOCK.SYS file must be copied from your DOS diskette to the new Logicmaster 5 
diskette 1, only if the diskette will be used on a Workmaster industrial computer. 

Your new copies of the Logicmaster 5 diskettes 1 and 2, and 3 if applicable, should now be ready to use 
as a stand-alone bootable software product. They contain a copy of certain DOS system files, the proper 
configuration files, appropriate device drivers, and a copy of the Logicmaster 5 system files. 

You may now insert the new Logicmaster 5 diskette 1 into drive A and restart the computer. After DOS 
starts up, you will be prompted to start up Logicmaster 5 software. 

1^ 

NOTE 

. The AUTOEXEC.BAT ftie can be modified to automatically start up the software after DOS 
boots up. Simply add the LMSWM or LM5PC startup command line to the end of the 
AUTOEXEC.BAT file. 

Logicmaster performance can be improved by making use of the RAM. Disk, if available on your 
system. This is done by copying the Logicmaster 5 overlay files from the Logicmaster 5 diskette 
2 to the RAM. Disk during the startup procedure. For more information on the RAM: Disk, refer 
to section 3 of this chapter. 
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AUTOEXEC.BAT Files 

Two sample AUTOEXECBAT files have been included on the Logicmaster 5 disketres. These files 
were tinen for a Worlanaster computer with floppy drives and a RAM: Disk card. (For information on 
installing the RAM Disk, refer to appendix A of this manual.) These files allow you to automatically 
start Logicmaster 5 sofrware and use the Workmaster RAM Disk for speed and convenience during 
operation of the product. 

AUTOLBAT: This file was created for a Workmaster computer with 1 or 2 floppy disk drives (A and 
B) and a RAM: Disk card (IC640BRM318) as drive C. Use this file when you want to use onty 
drive A as a system drive during stamrp. To use the AUTOl.BAT file, rename it to 
AUTOEXECBAT and copy it to both Logicmaster diskettes 1 and 2. 

ECHO OFF 
REM ** FILENAME = AUTOl.BAT 
REM ** THIS IS A SAMPLE AUTOEXEC.BAT FILE FOR LOGICMASTER 5 USERS. IT IS 
REM ** DESIGNED FOR USE ON A WORKMASTER WITH 1 OR 2 FLOPPY DISK DRIVES 
REM ** (A AND B) AND A GE FANUC RAM DISK CARD (IC640BR~318) AS DRIVE C. 
REM ** THIS FILE SHOULD BE APPLIED WHEN IT IS DESIRED 
REM ** TO UTILIZE ONLY DRIVE A AS A SYSTEM DRIVE DURING STARTUP. 
REM ** TO USE, RENAME THIS FILE TO AUTOEXEC.BAT AND COPY TO BOTH 
REM ** LOGICMASTER DISKETTES 1 AND 2. 
REM ** 
CLS 
IF EXIST C:%%GSLM&ool GOT0 LOAD 
ECHO 2Jl4;25HINSERT DISK 2 INTO DRIVE A 
PAUSE 
CLS 
COPY A A* c: 
CLS 
ECHO 12;25HINSERT DISK 1 INTO DRIVE A 
PAUSE 
:LOAD 
LMSWMC 
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AUT02.BAT: This file was created for a Workmaster computer with 2 floppy disk drives (A and B) 
and a IULM Disk card (IC64OBRM318) as drive C. Use this file when you want to use both 
drive A and B as system drives during startup. To use the AUTO2.BAT file, rename it to 
AUTOEXECBAT and copy it to Logicmaster diskette 1. 

ECHO OFF 
. 

REM ** FILENAME = AUT02.BAT 
REM ** THIS IS A SAMPLE AUTOEXEC.BAT FILE FOR LOGICMASTER 5 USERS. 
REM ** IT IS DESIGNED FOR USE ON A WORKMASTER WITH 2 FLOPPY DISK DRIVES 
REM ** (A AND B), AND A GE FANUC RAM DISK CARD (IC64OBRM318) AS DRIVE C. 
REM ** THIS FILE SHOULD BE APPLIED WHEN IT IS DESIRED TO UTILIZE BOTH 
REM ** DRIVE A AND B AS SYSTEM DRIVES DURING STARTUP. TO USE, RENAME 
REM ** THIS FILE TO AUTOEXECBAT ON LOGICMASTER DISKETTE NUMBER 1. 
REM ** 
CLS 
IF EXIST C:%%GSLM5.001 GOT0 LOAD 
ECHO 2J12;25HINSERT DISK 2. INTO DRIVE B 
PAUSE 
CLS 
COPY B:*.* C: 
:LOAD 
LMSWMC 

Installation: Computer with a Hard Disk 

These irwructions describe steps to install Logicmaster 5 files on a Workmaster, Cimstar I, IBM PC, 
and most IBM-compatible computers with a hard disk. (If you prefer to run the software born diskettes, 
refer to the insuuctions for a computer without a hard disk.) 

1. The hard disk should already be formatted, and DOS should be installed. For more information 
about DOS, refer to your DOS manual. The foIlowing files should be in the root directory of your 
hard disk 

CONFIG.SYS: must be custom tailored to fit specific hardware configuration of your system 
and Logicmaster 5 requirements. 

ANSLSYS: should have been provided on your DOS diskette. 

WMCLOCKSYS: only required for the Workmaster computer. This file is only provided on 
the DOS diskette purchased from GE Fanuc - NA. 

NOTE 

If the CONFIG.SYS file used during startup is revised, you must restart the computer before the 
revised/new file becomes active. 

2. With proper files in the hard disk root directory, start up the computer in DOS. Then start up the 
software by entering one of the following commands: 

LM5wM (if using a Workmaster or Ciznstar I computer.) 

LMSPC (if using an IBM PC or IBM-compatible computer.) 

For more information on startup instructions, refer to section 3 of this chapter. 
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5 . 

frl 

From the Supervisor menu, select the Utilities function by pressing the Utilty Func (F8) key. Then, 
select Duplicate Master by px&ng the Fl key. Duplicate the master diskette 1 to the hard disk. 
For more information on Duplicate Master, refer to chapter 11, Utilities. In the same way, proceed 
to duplicate the master diskette 2 to the hard disk. If using 5.25-&h diskettes, also duplicate 
diskette 3 to the hard disk. 

Once the duplication process is complete, you may return to the Supervisor menu and exit to DOS 
by pressing the Alt/Z keys. Remove the master diskettes and place them in a protected location. 

You will note that a new Logicmaster 5 directory, containing a copy of the Logicmaster 5 system 
files, was created on the hard disk. Type CD&MS to “Change Directory” (to the LM5 directory) 
and start up the software from the hard disk, using either the LM5WM or LM5PC command. 

Bpecifying the Path for a Hard Disk 

Since Duplicate Master automatically creates a subdirectory called LM5 on the hard disk, you may wish 
to add this directory to a path statement. This will supply DOS with a path to the KM5 subdirectory 

* from other directories or disk drives. This is normally done by placing a path statement in the 
AUTOEXECBAT stam~p file. For example: 

PATH \I&45 

This statement will define the path each time the system is booted. If you already have a path statement, 
you can add the UN5 path to the end of that statement. For example: 

PATH D:\;D:\DOS;D:\LMS 

will tell DOS to first look for the command in the root directory of drive D, then look in the DOS 
subdirectory on drive D, and finally look in the LA45 subdirectory on drive D. Of course, DOS always 
looks in the current directory of the current drive before using the path. 
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SECTION 3 
Starting up Logicmaster 5 Software 

After the installation procedures described in the preceding section have been completed, you can start 
up Logicmaster 5 sofi~are normally. This section describes the following procedures for regular startup 
of the software. 

l Entering the Logicmaster 5 command line. 

l Specifying a drive for the overlay fles. 

l Copying the overlay files to a hard disk or RAM: Disk. 

l Displaying the Logicmaster 5 title screen. 

/ 

. l Displaying the Supervisor menu. 

. Using Other Types of Software: RAM Requirements 

To run Logicmaster 5 sofrware, your system needs 640K of Logicmaster RAM memory (main memory). 
Due to hardware limitations with most PCs, it is not possible to have more than 64OK of main memory. 
Additional memory can be installed above 64OK, but this memory is only available to Logicmaster 5 as 
“R4M Disk” and is not available for LM5 execution. This means that Logicmaster 5 sohare can read 
and write the additional memory as through it were a disk drive, but it cannot execute from this IUM 
Disk memory or directly access it. 

Of the physical 640K of main memory, DOS uses a portion, the driver files listed in the CONFIG.SYS 
file use a portion, and Logicmaster 5 software uses the rest. It is not possible to have SIDEKICK or 
other “memory resident” programs installed in main memory and still have enough memory left for the 
LA45 software. If you attempt to install another ‘ ‘memory resident” program, you will either get an 
initialization error on bootup or you will run out of main memory during Logicmaster 5 operation (even 
though you may have megabytes available in the IUM Disk). 

If you get the message “Software Initialization Failure Number 2” when starting up the sofrware, check 
for batch aes W are loading other sof’tware into Logicmaster memory at startup, 

Caution must be observed to ens- that the AUTOEXEC.BAT file does not automatically load any 
additional programs into memory. There is enough spare memory, however, for the GE Fanuc-supplied 
RAM Disk driver. 

Entering the Logicmaster 5 Command Line 

Follow these steps to start up Logicmaster 5 software. 

NOTE 

If you are using a computer with a hard disk, Logicmaster 5 software should be installed on the 
hard disk as described in the preceding section. With the software installed on the hard disk, 
begin at step 3 below. 
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1. Start up the system using the appropriate DOS, as explained in the preceding section. If the 
computer is turned off, aply power. If the computer is already turned on when you insert the 
diskette, you can perform a software start by pressing the Ctrl/Alt,/Delete keys at the same time. 
After the DOS software is loaded, the DOS co mmand prompt will appear: 

2. Insert Logicmaster 5 diskette 1 in drive A. 

3. At the DOS command (drive) prompt, type the following: 

LMSWM (drive ID) (if using a Wodanaster or Cimstar I computer.) 

LMSPC (drive ID) (if using an IBM PC or IBM-compatible computer.) 

The drive ID is optional. Enter a drive ID only if you want the computer to look for overlay files 
on a different drive. See below for more information. 

If you specify the hard disk or MM Disk, the files on the overlay diskette(s) must have been 
copied to that drive previously. The procedure is described in this section. 

4. After entering the Logicmaster 5 command line, press the Return key. Follow the prompts that will 
appear to display the Supervisor menu. 

Specifying a Drive for the Overlay Files 

Overlay files are the files on diskette 2 of Logicmaster 5 software. These files provide the functions (for 
example, Edit Program or Scratch Pad) of the Supervisor menu. They can be loaded from another drive 
for convenience, or for faster execution. The drive may be a diskette drive, hard disk, or the IUM Disk 
card. 

For example, if you are using a Workmaster computer with dual disk drives, you may place Logicmaster 
5 diskette 1 in drive A, the overlay diskette (diskette 2) in drive B, and enter the following command 
when you start up the software: 

LMSWM B 

If the overlay files have already been loaded to a R4M Disk card (as explained on a subsequent page), 
enter the RAM: Disk drive ID in the command line. For example: 

LM5wM c 

The RAM: Disk is not always assigned the drive ID letter C. If you are not sure of the drive ID of the 
MM Disk card, refer to the explanation that follows. The overlay files must be loaded to the IMM 
Disk card each time the computer is powered up. 

Copying Overlay Files to a Hard Disk or RAM Disk 
You can store the overlay fdes to a hard disk or R4M Disk. The hard disk provides permanent storage 
for the files. If you store the files to a IUM Disk, they will only remain as long as power is present. 
When the system is turned off, files stored on the IUM Disk are lost. They must be re-loaded when you 
start up Logicmaster 5 software again. 
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Using a RAM Disk for Overlay Files 

If you will be using the IUM Disk to store Logicmaster 5 overlay files,. copy the overlay files to the 
RAM. Disk before issuing the startup command line (LMSWM). Logicmuser 5 sofrware will not 
automcrtically copy the oveday files to the RAM Disk. 

Identifying the Drive ID of the RAM Disk 

If this is the first time you have started up the computer with the MM Disk drivers activated, determine 
the drive name DOS has assigned to the RAM: Disk. DOS assigns the drive name depending on the 
numbers and types of disk drives in the system at the time the RAM Disk is set up by the instructions in 
the CONFIG.SYS file. The RAM Disk becomes the highest available drive. For example, if you have 
dual diskette drivers on a Workmaster computer, then the RAM. Disk becomes drive C. (Drive names A 
and B are always reserved for one or IWO floppy disk drives.) If you have a hard disk drive, then the 
RAM Disk may become drive D or drive G, depending on the version of DOS you are using. 

If you are not sure where the RAM Disk has been assigned, you can locate the drive eqxxirnentally by 
using the DOS Directory (DIR) command. The IUM Disk is the last drive in the chain of drive names 
assigned by DOS. If you do a DE on the RAM: Disk, you should get either a list of files or the message 
“File not Found” because the RAM: Disk is empty. To test whether or not you have located the last 
drive in the chain, attempt to read the directory for a drive named with the next letter of the alphabet. 
For example, to test if the RAM. Disk is drive G, issue the comman d DIR H:. You should get the 
message “Invalid drive specification” from DOS. If you do not get this message, then drive G is not 
the last drive in the chain and it is not the IL4M Disk. 

Copying Overlay Files to the RAM: Disk 

Once you have determined the drive ID for the RAM Disk, you can copy the Logicmaster 5 overlay files 
to the- FL4M Disk using the Copy command. The wildcard character * may be used to simplify this 
process. For example, if your RAM Disk is drive G, you could place the overlay diskette in drive A and 
issue the command= 

COPY A:%GSLM&OO* G: 

This command will copy all seven overlay fties for your Logicmaster 5 software to the IWh4 Disk. 

copying Overlay Files to the RAM: Disk Automatically at Startup 

Remember that the overlay files must be loaded to the RAh4 Disk each time you power up the computer. 
If you want this copying to be done automatically, you can put a Copy comman d into a batch fde, such 
as AUTOEXECBAT. Simple instructions for creating an AUTOEXEC.BAT file follow. Refer to your 
DOS manual for more information about batch f5les. 

1 . 

2 . 

If you are using a DOS diskette to start up Logicmaster 5 software, create the BAT file on the DOS 
diskette. If you are using DOS on a hard disk to start up Logicmaster 5 software, create the .BAT 
file in the root directory of the hard disk. Do this only if you want the overlay files loaded to the 
RAM: Disk every time you start up the computer. 

Enter the following: 

COPY CON AUTOEXEZBAT 

COPY A:%%GSLMS.OO* G: 

Notice that there are now two percent signs in the file name for the Copy command. 
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3. Press the Ctrl and Z keys to end the file. Press the Return key. 

The procedure above will load the overlay files to the Rail Disk automatically. It is still necessary to 
specify the location of these files when you start up Logicmaster 5 software. For example, if the RAI\/I 
Disk were drive C, you would enter= 

LM5WMC 

Overlay files will remain on the RAM: Disk until you delete them, or until power is turned off. You can 
do a s&are 
will clear the 

start (Ctrl/Alt/Delete) of the system without deleting the files, but using the Reset button 
RAM: Disk. . 

Displaying 

At power-up, * 
. 

the Title Screen 
, the title screen appears: 

. *. 

GE Fanuc Automation North America, Inc. 

LOGICMLSTER (TM) 5 version 02.~~ 
Program&n g and Documentation Software 

for SERIES FrvE Programmable Controls 

Copyright GE Fanuc Automation N.A., Inc. 1988 
UL RIGHTS RESERVED 

Strike a key when ready . . . 

This scfeen identifies the version of software being used. 

Establishing Communications with the CPU 

Logicmaster 5 sotiare contains default communications parameters which match the factory default 
settings of the CPU DIP switches. These defaults a contained in the ffies COMSET.SET and 
PORT1 .PSU. 

The default communications port in the Workmaster industrial computer is serial port 1 (COMl), and 
the default CPU ID is 1. These parameters can be altered from the Communications and Password 
Setup menu (Fl function key) of the Setup/Diagnostic function (refer to chapter 10). When the Save 
File (Fl) key is pressed, the updated parameters are stored in a file called COMSET.SET. 
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The default settings for port 1 are: 

l 19200 baud. 

l 1 stop bit. 

l No parity. 

l 8 data bits/word. 

l No xohoff handshaking. 

These parameters can be altered from the Port Setup menu (Fd) of the Disk/Port Utility function (refer to 
chapter 11). When the Save FiIe (F2) key is pressed, the updated parameters are stored in the file 
specified by the file name entry in the menu. The filename PORTl.PSU should be used for saving 
parameters for port 1 (COMI), and PORT2.PSU should be used for saving parameters for port 2 
(COM2). 

. The default settings for serial communications using port 1 (COMI) will allow the Logicmaster 5 
software to communicate with a Series Five CPU, as shipped from the factory. These defaults will be 
acceptable for most users, and eliminate the process of switch setting and software configuration. If you 
must change the default configuration, the Communications and Password Setup menu and the Port 
Setup menu are available to simplify the configuration process. 
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SECTION 4 

2-23 

Using Features of the Supervisor Menu 

The Supervisor menu screen provides access to the primary functions of the Logicmaster 5 system. The 
menu lists the name and function of each function-kev. 

LOCICMASTTR (TM) 5 

SWPERVISOR MENU 

PCEY # FUNCTION 

Fl - DISPLY PROG . . . . . . . . . . Display Ladder Diagmm 
F2 - EDIf PROG . . . . . . . . . . . . .&dit Ladder Diagram 
F3 - DISPLY REF TB . . . . . . . . DiSphy Refeance Tables 
F4 - SCRTCH PAD. . . . . . . . . Display/Modify Sccatch Pad 
FS - PRINT FONC. . . . . . . . . . . . . . .Print Hard Copy 
F6 - L/S/V FVNC. . . . . . Load/Store/Verify Program/Tables 
Ft 0' SETUPCDIAG . . . . . . . Setup/Diagnostic Functions 
F8 - VTILTY FUNC . . . . . . . .Disk/Port Utility Functions 

DRrVE ID: .B FILE M: NONE BACKUP: Y (Y/N) 

DISPLY EDIT DISPLY SCRTCH PRINT L/S/V SETUP UTILTY 1- 
1 PROG 2 PROG 3REF TB 4 PAD 5 E’UNC 6 FVNC 31 DIAG 8 FUNC 

Supervisor Menu Function Key Summary 

Use the function keys to select system functions, as explained below: 
. 

Disply Prog (Fl): Select Display Program to display a ladder diagram program stored in Logicmaster 
memory. If connected to an operating CPU, power flow and register content can be 
shown in On-Line or Monitor mode. Refer to chapter 4 for information about this 
function. 

Edit Prog (F2): Select Edit Program to develop a program, or to modify a program stored in the 
system. This function is performed within the Logicmaster system. It does not require 
connection to a CPU, and is available in Off-Line, On-Line, and Monitor mode. Refer to 
chapter 5 for information about this function. 

Disply Ref Tb (F’3): Select Display Reference Tables to display I/O status or register contents. If 
connected to an operating CPU, real-time data can be displayed in On-Line or Monitor 
mode, In Off-Line mode, data is &rn the Logicmaster memory statUs image. In 
On-Line or Off-I&e mode, the values of I/O and register tables can be modified. I/O 
points can also be overridden. Refer to chapter 7 for information about this function. 

Scrtch Pad (F4): Select Scratch Pad Display to display and change information about memory size, 
CPU software version, time/date function, register capacity, CPU ID, and other status 
information. Use the Scratch Pad function to establish parameters before programming. 
Refer to chapter 3 for information about this function. 
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Print Func (F5): Select Print Function to print out the ladder logic prow and other information in 
either foreground or background mode. Refer to chapter 8 for information about this 
function. 

L/S/v Func (F6): Select Loadlst0re/Verii to transfer programs between the Logicmaster 5 system, 
the CPU, and your disks. Refer to chapter 9 for information about this function. 

Setup & Diag (F7): Select SetuplDiognostic Functions to display or modify communications, CPU 
setups, or machine setup data. Refer to chapter 10 for information about this function. 

Utility Func (FS): Select DiskfPort UtiLi@ Functions to copy diskettes and perform other 
file-handling operations. Refer to chapter 11 for information about this function. 

The bottom of the Supervisor screen displays the following infonnat,ion: 

Drive Id: This is the drive you are using for your program files. To change it, enter the new drive ID 
. followed by a file name or the word “NONE.” Press the Enter key on the numeric 

keypad (not the Return key). For example: 

A:PROGRAMl (and press the Enter key.) 

File Name: The program name 

Backup: Shows whether backup 
backup is selected 
editing session. 

to be used for disk operations. 

files (copies) will be made before program files are edited. File 
by entering Y for the prompt that appears at the beginning of an 

Loading Program Files from the Supervisor Menu L 

Program files can be loaded into Logicmaster memory using the Load/Store/Verify function, or directly 
from the Supervisor menu. 

To load program f2es from the Supervisor menu, follow these steps: 

1 . 

2 . 

3 . 

4 . 

Be sure that the file is present on the default drive (hard disk or diskette). 

Enter the program file name. Type the program file name into the work =a; it is not necessary to 
include a file name extension. For example: 

If the drive ID does not show the drive where the program file is located, include the drive ID with 
the file name. For example: 

B : PROGRAM1 

Press the Enter key. 

Press and hold the Alt key; then press the L key. All files with the file name entered wili be loaded 
into Logicmaster memory. The message “BUSY” appears on the screen unti the files are loaded. 
If an enrof occurs, a message appears and the loading is aborted. 

Refer to chapter 9 for information on using the Load/Store/Verify function to load files. 
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Naming the Program 

You should enter a fde name before leaving the Supervisor level to edit, display, or print a program. 
The name is retained until a new program is loaded, or the name is cancelled by entering the word 
“NONE”, or power is removed from the system. 

If no name is entered, the system can develop programs or monitor the CPU, but annotation cannot be 
used or displayed. In addition, without a program name, data values for registers, I/O and overrides, and 
display formats will not be saved because there will be no files to place them in. FinaIly, if no program 
name has been specified before editing a program, the system is unable to save the edits automatically. 
Edits will be saved in Logicmaster memory only. If power goes off during editing, the work you have 
done will be lost. Therefore, you should always enter the program name before leaving the Supervisor 
level. 

A program name can have up to 8 characters. Do not use the following reserved words in a program 
name: NONE, CON, NUL, PRN, AUX, COMl, COM2, LPTl, LPT2, or LPT3. 
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SECTION 5 

Setting up Communications with the Series Five PLC 

Sections 2 and 3 explain how to start up Logicmaster 5 software. This section explains how to set up 
serial communications between the Series Five PLC and the Logicmaster 5 system. 

Logicmaster 5 software communicates with the Series Five PLC over a serial link to a CCM port in the 
CPU. Communication can be at up to 19,200 baud. The steps to set up communications are 
summarized below. For more information. refer to the aDDpropriate sections of this manual; hardware 

AA . 
setup is described in appendix A. 

NOTE 

. Factory defaults are set so that the following steps should 
operation is desired. 

Step 1: Programming the Serial Port (Utility Functions) 

only be necessary when a different 

Initialize the computer’s serial port (COMl or COM2) for communications with the CCM port in the 
CPU. This is done through the Serial Port Setup menu, which is a submenu of the Utility functions. 
Select the port and baud rate. Also, select 8-bit data characters with no parity and one stop bit. 

You can save the selections you make as files on the Logicmaster 5 startup diskette. If the selections are 
saved, they will be used automatically 
Serial Port Setup utility may be usedto 
into which the setup parameters are to 

For the COMl port, use the file name 

For the COM2 port, use the file name 

the next time you start up Logicmaster 5 software. Since the 
set up more than one port, you must specify the name of the file 
be stored: 

PORTl.PSU. 

PORT2.PSU. 

NOTE 

Always press Fl after changing the port setup. If you forget to do so, the port will continue to 
operate with the old selections. 

Step 2: Selecting the Communication Port Enabling On-Line Changes (Setup/Diagnostic 
Functions - Comm & Password Setup) 

1 . 

2 . 

3 . 

4 . 

From the Supervisor menu, press the Setup & Diag (F7) key. The Setup/Diagnostic Functions menu 
will appear. 

Press the Comm & Psword (Fl) key. The Communications Setup menu will appear. 

Type the entry for the desired port number into any field of the work area, and press the Select Ports 
(F3) key. (The port number is usually number 1.) 

If the CPU is locked or a new password is required, press the CPU Protec (F2) key to access the 
CPU Password Protection menu. This menu allows you to unlock the CPU with the Unlock CPU 
(Fl) key or change passwords with the Change Passwd (F3) key. 

NOTE 

Most users will not need to use the Password function. 
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Step 3: Changing Operating Modes (Keyswitchkratch Pad Functions) 

For communications to occur, the system must be in either On-Line or Monitor mode. A three-position 
keyswitch located on the Workmaster and Cimstar I industrial computers is used to select the operating 
mode. 

An IBM PC, PC-XT or PC-AT personal computer always starts up in Off-Line mode when running 
Logicmaster software. For these computers, go to the Scratch Pad display after startup if you want to 
change to either On-Line or Monitor mode. You can also change the operating mode by pressing the 
ALT/l function keys from any screen. 
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SECTION 6 
Using Your Keyboard 

This section explains: 

l The keyboards available for use with Logicmaster 5 sofrware. 

l Control key functions for the personal computer-type keyboard. 

l Alternate key functions. 

l How to create and use customized key functions for easier programming. 

The 91-Key Keyboard 

. The 91.key keyboard for the Workmaster computer, from GE Fanuc - NA, was developed especially for 
use in ladder diagram programmin g. 
programming and monitoring. It has 

It was designed to satisfy the special requirements of PLC 
several keys that are not on standard personal computer keyboards. 

- While a personal computer keyboard can be used for programming, the 910key keyboard is 
recommended. 

Figure .2-l. g&Key Keyboard Layout 

The 91-key keyboard for the Workmaster computer has two modes of operation: 

1. In its default mode, the keys of the 91.key keyboard execute their normal functions, as described 
here in this section. The keyboard is compatible with Logicmaster pro 
tion software. 

gramming and documenta- 

conversions. 
Its extra keys perform special programmin g functions, such as number base 

2. In its alternate mode, it fhctions as a standard 830key IBM PC-XT keyboard. 

Pressing the Ctrl and Select keys at the same time toggles this keyboard between the 91.key and 83-key 
(PC-XT) mode. 
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Personal Computer Keyboard 
Figure 2.2 shows the layout of a standard IBM personal computer-type keyboard. This keyboard can be 
used with Logicmaster 5 software; however, you will note that it lacks the additional programming keys 
of the 91.key keyboard. 

10 Ft F2 

Figure 2-2. Personal Computer Keyboard Layout 

Key Functions . 

The following table describes the key functions of the 91.key keyboard, in conjunction with 
Logicmaster 5 software. These same key functions are available on a personal computer keyboard 
through the use of Control key sequences, as listed in the third column of the table. Control key 
sequences and Alternate key sequences PIE produced by pressing the Ctrl key or the Ah key at the same 
time as another key. 
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9LKEY KEYBOARD 
FOR 

WORKbUSTER 
COMPUTER 

hqervisor (Suprv) key 
:ontrol (Ctrl) key 

dtemate (AIt) key 

Lbofi key 
ielp key 

Accept key 

Zaps Lo& key 

Arrow keys Move the position of the cusor. 

Seiect key Moves the reverse-video banner &I the work area of the 
screen. This allows data to be entered in the text line, 
reference line, or value line of the work area For more 
information, retir to the explanation of the screen 
format. 

Previous (Rev) key 

%xt (Next) key 
Delete key 
Clear key 
Confirm (Cod) key 
Enter key / 

(no equivalent key) 

Data Entry keys 

Bin/A 

Hex/I 

DedO 

DPIC 

BidA 
Hex/I 
,DdO 
IhedR 
DP/C 

Table 2-2. Key Functions 

FUNCTION DESCRIPTION 

Returns the display to the Supetior menu 
When pressed at the same time as another key, controls 
he execution of a function or command. The function 
X%formed depends on th? software. 
When pressed at the same time as another key, controls 
he execution of a function or command. 
Znds the mt function or operation 
Xsplays the Help screen associated with the current 
operation taking place in the software. 
Verifies and accepts an operation, such as entering the 
I cung of a ladder diagram in the Edit Program function, 
lhcks the characters A through Z into uppercase letters. 
However, it does not lock in the shifted functions of 
amber keys. 

ScAls the program display downward to the previous 

-g* 
Scrolls the program display upward to the next rung. 
Erases the previous/h character. 
QeaIstheworkarealine. 
Confirms the prompt_ 
Enters the current function. Places the value cumatly 
in the work aza into the program. 
Locks the keys in the numeric keypad into their 
“upper” functions. For example, with the Num Lock 
1 key on, the cursor keys can be used to enter the 
numbers pinted on the keys. 
Unshifte& they are used to enter values into the work 
area during programming: 
Indirect register references 
hput references 
Output references 
Register references 
constants 
Shifted, they change the number base of the work area, 
or of a selected item in one of the display tables: 

Bi=Y 
Hexadecimal 
Unsigned Decimal 
Signed Decimal 1 
Double Precision 

PCTYPE KEYBOARD 

iscape (Esc) key 
Control (Ctrl) key 

L&mate (tit) key 

;‘9 function kev 
i’l0 function k& 

%I A 

Zaps Lock key 

Wow kevs with Num 

LO&Off- 

3ri s 

cm P 

ctri N 
CtiD 
CtiZ 
Alt x 
Ctrl E 

Num Lock kev c 

cm u 
cm I 
ctrlo 
C@lR 
ctrlc 

CtdB 
cm H 

cm, 
CtTi/ 
cm. 
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Alternate Key Functions 
Alternate key functions provide a quick and simple method of performing various software functions 
with a minimum of keystrokes. These key functions ax available on the 910key keyboard, as well as the 
personal computer-type keyboard, by pressing- the Alt key at the same time as another key. The 
following table provides a description of these Alt key functions. 

Tabie 2-3. Alternate Key Functions 

KEY(S) FUNCTIONDESCRII'TION 

Jl Modes 

Jt 1 Toggle between On-Line, Off-Line, or Monitor mode OR an IBM-compatible personal computer. 
Lit 2 Start or stop the CPU from anywhere in Logicmaster 5 software, if tie CPU keyswitch is nor in Stop mode. 
Lit P Rint a screen. (The Logicmaster system must be in Off-Line mode, the ptiter must already be set up, and 

Background printing must be enabled.) 
L&X co&m a PrOrnPL 

;upeFvisor Menu 

4tL Load user program and reiated tables, without entering US/v functions. 
Ltt z Exit to DOS. (Type LWW’ or LMSPC to return.) 

lisplag Program Mode 

Ut E Display the rung explanation for the current rung if annotation is available. (Invalid only whin the Logicmaster 
system is set to Page display.) 

UtL Display the coil label for the current rug if annotation is available. (Invalid only when the Logicmaster system 

ut 0‘ 
is set to Page display.) 
Display the On-W Change menu. 

Xsphv Reference Tables 

*A- Display register contents in ASCII format. 

Uit Program Mode 

UtD Delete the number of rungs specified in the data line of the work area, 
Ut G Read an .LiD or .SDE file speci6ed in the work area from disk storage. Alt/G only functions when there is nc 

file name active. 
WS Init&e a global substitution of all occumznces of the old reference with the new reference. 
ut w Write a block of rungs specified in the work area from the cunent location to an .SDE file. 

Edit Ladder Diagram Rung (also Search Mode) 

!UtB 
A&C 

Dispiay the Bit Matrix keys. 
Display the Control Function keys. 

Ak D Display the Data Move keys. 
A&F Display the List Function keys. 
A& H Display the Move keys. 
AIt I Display the Timer/Counter keys. 
AltM Display the Matrix Function keys. 
AltR Display the Relay keys. 
AltS Disphiy the special Fhnaion keys. 
AltT Display the Table Move keys. 
fi w Display the Read/Write function keys. 
Alt- I Display the Arithmetic Function keys. 
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Table 2-3. Alternate Key Functions - Contiriued 

KEY(S) 

Teach Mode 

FUNCTION DESCRIPTION ’ 

-J Start a teach session. 
Alt K End a teach session. 
AltV View a stored key sequence. 
Alt Invoke a teach session 
FIG8 Teach Mode: Select the softkey to be taugk 

View Mode: Select the softkey sequence to be viewed 
Nonnal Mode: Select the softkey sequence to be played back. 

Reserved for System Use 

Alt \ Do not use - Reserved for system use. 
AIt Q Do not use - Reserved for system use. 
Au = Do not use - Reserved for system use. 

Defining Sequences of Frequently-Used Keystrokes (Teach Mode) 

Logicmaster 5 software allows you to program the softkeys (Fl through F8) to reproduce sequences of 
keystrokes. These “mini-programs” allow frequently used keystrokes to be duplicated with only two 
presses. For example, an edit session may be stored and then reproduced by pressing only two keys. 

The key strokes are stored on any diskette in the default drive specified on the Supervisor menu. 

1 CAUTION 1 

Do not include kevstrokes representing Pause, Resume, and Abort functions. Use of these 
kevs may iead to &predictable results when using the customized function. Do not include 
keistrokes for storing a program to the CPU and compiling it. This, and other tim- 
in&related functions, should not be done with Teach fdes because they involve two keps- 
trokes (Shift/Enter and Shift/Confirm). The Shift/Confirm kevstroke, which initiates the 
CPU Compile function, must be executed after the prompt for ii It cannot be buffered and 
then executed. 

The keystrokes that make up the customized function will be stored in the file Fx.DEF, where x is the 
number of the function key. A diskette can store up to eight of these customized key functions - one for 
each key Fl through F8. Additional key fbnctions can be stored on other diskettes. 

Creating a Customized Key Function (Teach Mode) 

Follow the steps below to create a customized key function. 

1 . 

2 . 

3 . 

Con&m that a diskette is in the default drive. 

Place the system in the exact mode and condition for the function to begin. The system will 
remember this co&u&on, and will not allow the function to be used later unless the configura- 
tion matches. 

It is usually best to begin the function at a basic level, such as Supervisor Menu, Print Main Menu, 
or Edit Program. When you are at the exact point for the function to begin, press and hold the Alt 
key and press the J key. This places the system in Teach mode. 
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4 . 

5 . 

6 . 

7 . 

. 

Press and hold the Alt key and press the function key (Fl - F8) thaw will control the function. The . 
new function will replace the original function of the key in that location, so choose either an 
unused key or one you will not need. 

TO create the function, you can use any succession of keystrokes. Do not include keystrokes for 
Pause, Resume, or Abort. The system records every keystroke until Alt and K are pressed. After 
each 100 keystrokes, the system stores the key sequence in the program file. 

While the system is in Teach mode, it records all keystrokes except those that can be used to end the 
function. To end the function normally and store it in the Fx.DEF file, press the Alt and K keys. 

If an error condition is encountered during the playback of the stored sequence, the sequence, will be 
stopped and the following message displayed: 

ERROR IN PLAYBACK : PRESS ANY KEY TO CONTINUE 
ABORT TO STOP 

Respond to the prompt that appears to either resume or terminate the key sequence. 

As an example of a key function that might be defined, you could creae the following simple line of 
ladder logic using Teach mode. 

L 
Using a DeFIned Key Function 

After a key function is defined and stored in the Fx.DEF file, it can be recalled by pressing the Alt key 
together with the Fl - F8 key assigned to the function. 

For the function to be correct, the screen display and function key assignments must be the same as 
when the function was created. Cursor position, work area content, and data on the screen may not be 
the same. Be sure to check these before using the function. 

When the function is selected by pressing the Alt key and the assigned function key, the system repeats 
the keystrokes very rapidly. 

During this “playback” of the function, the only keyboard input recognized is the Abort key. Press 
Abort to stop the function. Pressing Abort does not “undo” the part of the function that has already 
been performed. 

If an errof condition is encountered during the execution of the function, a message is displayed and you 
must either abort or continue. 
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Displaying and Printing a Defined Key Function (View Mode) 

The system stores the defined function in the .DEF file as a list of the keystrokes that were executed for 
the function. This list can be displayed on the screen, and printed using the Print Screen command 
(AWW. 

To display the function, while pressing the Alt key, first press the letter V key and then the function 
(Fl-F8) key that is assigned to that function. The View Mode screen appears, listing the stored 
keystroke sequence. For the line of ladder logic shown in the example above, the screen would display - 
the following: 

F6,004,009 VIEW MODE 
rl,Fl,~UT,#2,#3,ENTER,F~,OOTP~T, #6,#9,89,F3, 

One page of the View Mode screen can list approximately 500 to 600 keystrokes, separated by commas. 
If the entire function list does not fit on one screen in View mode, press the Next key to view additional 
screens. 

The Crst key listed is the f&ztion key which has been redefined. In this example, it is F6. The next two 
numbers represent the display level where the function was defined. 

A number pair will appear in the upper left comer of the View Mode screen, directly after the function 
kev designation. The values of this number pair represent the starting screen and key functions that 
v&e a&e when 
functions must be 

the function was defined. To use the defined function, the same screen and key 
active. 

2. 
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On the next line, the listing of keystrokes begins. 

l Capital letters indicate that the shifted and unshifted values of the key are essentially equal. 
l The karet (A) character indicates a press of the Ctrl key. 

l An exclamation point (!) indicates a press of the Alt key. 
l The n@xr symbol (#) appears before numbers input Tom the numeric keypad. No number symbol 

appears before numbers input from the ASCII keyboard. 

l Refer to the following table for a list of the abbreviations which may be used: 

Table 2-4. Keyname Abbreviations 
. . . 

ABBREVIATION EXPLANATION 

Fl-F8 Function key Fl - F8 
ABORT Abort key 
ACCEPT Accept kY 
BIN Bimy Base key 
CLEAR Clear key 
CHAN 1 
CHAN-2 

Channel One key 

CHNCiR 
Channel Two key 
Channel Clear key 

CONF co&m3 upper case zero 
CONST Constant Reference key 
DEC Decimal Base key 
DECR Decrement key 
DELETE Delete key 
DOWN Down cursor k&y 
DP Double Precision key 
ENTER Enter key 
HELP Help key 
HEX Hexadecimal Base key 
INCR Increment key 
INDIR Indirect Register key 
INPUT Input Reference key 
LEFI’ Left cursor key 
NEXT Next key 
OUTPUT Output Reference key 
PREV previous key 
REG Register Reference key 
RETURN Return key 
RIGHT Right cursor key 
SELECT Select key 
SUPRV Supervisor key 
UP Up cursor key ’ 

Ending the View Mode Display 

To end the View Mode display, press the Alt/V keys, the Abort key, or the Supervisor key. 
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SECTION 7 
Entering Data 

This section explains: 

0 

0 

l 

a 

l 

. 0 

The format 0; the display screen. 

How function key assignments are displayed. 

The format of the screen’s status line. 

How to determine whether the Num Lock key is active with the IBM PC-XT version of Logicmaster 5 
sofiware. 
How to enter text, references, and data values in the work area of the screen. 

The steps for entering references and values. 

- Format of the Display 
The screen uses the following basic formats 

STATUS LINE 

a40047 

7 LINES OR 
PARALLEL 

PATHS 

Figure 2-3. Screen Display Format 

The screen format consists of 25 lines of 80 columns. Line 1, the status line, displays the CPU status, 
keyswitch status, and equality of the CPU and user program, when applicable. If either the Display or 
Edit function is active, the memory address of the first word of the selected element is shown. 
Otherwise, the current time is displayed. 

Lines 2 through 22 are used to display the ladder diagram, text annotation, function menus, and various 
other displays. 

Line 23 displays error codes and messages, when appropriate. The last twelve characters of this line 
comprise the text field of the work aza where special text, such as nichaxnes or disk file names, is 
entered, 

Lines 24 and 25 contain the legends for the soft keys, in two groups of four. These soft keys are specific 
to the function displayed. The two groups of soft keys are separated by an area displaying the rung 
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number selected by the cursor. The last twelve characters of lines 24 and 25 are reserved for the 
reference and value fields of the work area, Line 24 contains machine reference entries; line 25 contains 
numerical entries. 

Function Key Assignments 

The bottom of the screen shows messages, and the current assignments of the function keys. Function 
key assignments vary with the function being used, and sometimes with the position of the cursor on the 
screen. These assignments are accessed with the keys labelled Fl through F8. 

Status Line 

The status Line for Logicmaster 5 software has the following format: 
. 

. 

CPU:RUN/ENBL/UNLOCIUZD CPU ID: 1 LM NOTEQ CPU LM:ONLINE 15:02:21 

Status Line: Definitions 

Definitions for the items on the SWS Line are: 

CPU Status: shows the current state of the CPU (in On-Line or Monitor mode with a CPU connected). 
The stzus may be: Run/Enabled/Lock, Run/Disabled/Lock, Run/Enabled/Unlock, or 
Stopped. (In Off-Line mode, the CPU status field is blank.) 

Run: Executing program. 

Enable: Hardware outputs in the I/O structure will turn on or off, as dictated by the 
ladder diagram program. 

Disable: Physical outputs are disabled: forced to the default state regardless of the 
program. Inputs are read by the CPU, and the Output table is updated. 

Stop: Halted. 

Lock/Unlock: shows whether the CPU is locked or unlocked. 

CPU ID: shows the ID number of the CPU. Range = 1 to 90 for master/slave communications. 

LM-CPU Program: shows whether the program in Logicmaster memory and in the CPU are equal or 
not equal (NOTEQ). 

Num: appears when the Num Lock key is active. This optional field is used only for the IBM 
personal computer . 

Mode: shows the current mode of the system with respect to the CPU. It may be: On-Line, Off-Line, 
or Monitor. (For the IBM PC version, you can set the mode in the Scratch Pad display.) 

cursor Address: shows the cursor address in hexadecimal in the ladder diagram. When the ladder 
diagram is being displayed, the cursor address occupies the field where time is normally 
displayed. 

Time: displays the current time, when the ladder diagram is not displayed on the screen. 
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Work Area 

The bottom right comer of the screen is referred to as the work area. It shows data that is typed in. 

a40046 

GF?LOO23 

Figure 2-4. Work Area of the Screen Display 

The top line of the work area is called the texT he. File names and annotation nicknames are entered 
from the keyboard into the ASCII text line. 

The second line of the work area is called the reference line. Machine references are entered in this area 
from the keypad area 

The bottom line of the work area is called the data value Zinc. The base of the entxy (Hex, Decimal, 
Double Precision, or Signed Decimal) can be changed by pressing the Reference Type” keys. 

The Incr key (shift of the “1” key in the keypad) and Deer key (shift of the “2” key in the keypad) can 
be used to increment or decrement the value of the number in the field cummtly selected. 

Only one line of the work area is active at a time, as shown by the reverse-video block. To move 
between lines, press the Select key. On a personal computer keyboard, use the (‘/-) key. 

The Delete key removes one character from the selected line; the Clear key removes all characters. The 
Shift/Clear key combination blanks all three lines. The Enter key and the Shift/Enter key combination 
are used to transfer values Tom the work area to the screen display. 

Entering Program References and Values 

The following paragraphs explain how to enter program references and how to enter values for those 
references. This is how a typical program function, a Source to Table Move, looks on the screen when 
first entered in the logic. 

******* ******* const 

-1 SRC-TO-TABLE LENI- 
*** 

The reference for this function can be either a valid register or word aligned I/O reference (beginning on 
a word boundary). You enter the reference for a function by using the numeric keypad and pressing the 
Enter key, as described on the next page. For example, suppose that the reference for the source of the 
data is register R0004. After entering the reference, the display looks like this: 

. 

RO0004 *****jr* Const 

-1 SRC-TO-TABLE LENI- 
+ooooo *** 
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After the Enter key is pressed, the cursor moves to the next position in the function, where you must 
enter the reference for the table, and then after that the value for the length of the table. You may want 
to enter a value for the reference of the source ti There are tvvo methods for entering reference 
values. 

The first way is to move the cursor back (using the Left cursor key) to the SRC. Use the Select key to 
move the work area cursor to the bottom line, and enter the value for the reference. Here, suppose we 
enter the value 25. After entering the value, press the Enter key. The value appears below the function 
on the display. 

R00004 ******* Const 

-1 SRC-TO-TABLE LENI- 
+00025 *** 

The second way to enter a value for a program reference is easier, but should be used carefully. You can 
enter the reference and the value at the same time, and then press the Shift/Enter keys. Using the same 
example, here is the program function as it first appears: 

******Jr ******jr Const 

-1 SRC-TO&TABLE LEN(- 
*** 

With the work area cursor at the center line, enter the reference for the function. Do not press the Enter 
key yet. With the work area cursor at the boaom line, enter the value to be placed in the reference. 
When the entries are correct, press the Shift and Enter keys to place both the reference and its value into 
the program. 

R00004 ******* Con& 

-1 SRC-TO-TABLE LENI- 
+00025 *** 

Do not get into the habit of using Shift/Enter for all programmin g. You may inadvertently enter 
incorrect values. 

Entering Conventional References 

Enter references in the center line of the work area. To enter a reference other than a Channeled I/O 
reference, follow the steps below. These steps show which keys to use on the 91.key keyboard. Keys to 
use on a personal computer keyboard are given in parentheses. 

1. Enter one of the following: 

AlUldR For an Indirect Register, you must press the A key first and then the R key (or &i/u). 
I for an Input (or Ctrl/I). 
0 for an Output (or W/O). 
R for a Register (or Cd/R). 
C for a Constant (or Ctrl/C). 

If the reference line was previously used for a Channeled I/O reference, it may be necessary to 
press the Clear or Shift/Clear keys first. 

2. Use the numeric keypad to type in the reference. (For a PC keyboard, use the numeric keypad with 
Num Lock on). 
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3. After entering the reference, press the Enter key. For a register reference be careful not to press 
Shift and Enter, which enters any value in the data (bottom) line of the work area into the register. 

Entering Channeied I/O References 

To enter a Channeled I/O reference, follow these steps: 

1 . 

2 . 

3 . 

4 . 

In the center line of the work area, enter an I for an Input or 0 for an Output. This can be done 
using the I or 0 key on the numeric keypad, or by using the Cd/I or CtfllO key combinations, as 
described in chapter 2. 

Press and hold the 011 key. At the same time, press either number 1 or 2 on the numeric keypad to 
enter table 1 or 2. 

NOTE 

Pressing the CM/Clear keys removes the table number and the k sip from the reference line of 
the work area. If you are using a PC keyboard, refer to the Alternate and Control key functions 
described in chapter 2. 

Press the Shift and &2 keys to toggle the sign field. Enter a plus (+) or minus (0) sign, depending 
upon whether the I/O is real (+) or internal (0). You may also use the CM/= keys to toggle between 
the plus and minus sign in the work area, 

Enter the point address, which is a number Tom 0001 to 1024. 
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SECTION 8 
Working With Numb&s 

To use the Logicmaster 5 system, you will need to understand the different number types and how these 
numbers are handled. This section describes the types of numbers you will be using with Logicmaster 5 
sofhme. 

Binary Data 

In binary, data can be either a 0 or a 1. These wo choices represent 

A Binary digiT is referred to as a BIT. It represents the smallest unit 
. Inputs and outputs are stored in memory in adjacent bits. 

Inputs, Outputs 0001 
0002 
0003 
0064 

Each bit is 

. 

10;4 

Bytes 

A group of 8 consecutive bits is referred to as a BYTE. A byte boundary marks the 

on/off conditions. 

of data storage within memory. 
numbered, beginning at 0001. 

byte. The first byte boundary is reference 0001, the second is 0009, and so on to 
beginning of a new 
the last at 1017. 

Registers and Words 

A group of 16 consecutive bits may be referred to as either a register or a word. 

The term REGISTER refers to a group of 16 consecutive bits located in register memory. The structure 
of these registers is fixed. Each register is numbered, beginning at 00001. The number of registers that 
is available depends on the amount of register memory available in the CPU. 

Registers 00001 
00002 
00003 

. 

04096 OS 16,;84 

The term WORD refers to a 
of bits to words is done by 

’ d 
group of 16 consecutive bits in the Input or Output tables. The assignment 
several program functions. References to the I/O tables in an instruction 
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must be on even word boundaries, e.g., 10001,10017,10033. Each word is referenced by the address of 
the least significant bit. In the illustration below, the explicit reference for the word is input 10009. 

10002-10016, Implicit References _ 
Explicit Reference 

Decimal 
Decimal ‘numbers use 10 digits, 0 through 9. The range of decimal numbers that can be stored in one 
register depends on whether the number is signed, and whether it is a variable or a constant. 

. 

I I I MAXIMUM I MINIMUM 

Unsigned Binary Single 

. precision 

Variable 65,535 0 

constant 32,767 0 

Signed 

(2’s Complement) 

Single 

. Pm5sion 
I 

Variable 

cormant 

+32,767 -32.768 

I +16,383 -16.384 

The differing values occur because of the way the number is stored within the 16 bits of the register or 
word. 

I. 

If the number is a constant, only 15 bits are available to represent the value. The exception to this rule is 
the Block Move instruction, which allows the entry of 16-bit constants. 

If the ‘number is signed, the leftmost available bit becomes the sign bit. 

In a Logicmaster 5 display, you can tell if a number is being displayed in signed decimal or unsigned 
decimal. Signed decimal numbers will always have a plus (+) or minus (0) sign followed by 5 decimal 
digits. Unsigned decimal numbers will be displayed as five decimal digits with no plus or minus sign. 
Leading zeros will be used, if necessary, to insure that five digits are always displayed. The one 
exception to this is the display of LEN (length) operands which are displayed as three digit decimal 
constants in a range of 1 to 255. 
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Double Precision Decimal 

The Logicmaster 5 system can store the value of a number in Tao adjacent registers, providing 32 bits 
for storing the number in 2’s complement binary foxmat. Double precision numbers are always signed. 

When entering double precision references, you must enter (and the Logicmaster system will display) 
the address of the least significant word of the number. For example, a double precision reference to 
RO0085 means that R00086 is used to store the most significant word of data (including the sign bit) and 
ROOO85 is used to store the least significant word of datz The Logicmaster 5 system will always 
display double precision numbers with a plus (+) or minus (0) sign followed by 10 decimal digits. . 

The first (lowest numbered) register is called an EXPLICIT reference, because it is explicitly identified. 
The second register is called an IMPIJCTI’ reference, because its address is implied, although not 
explicitly given. 

. 

I 
T “““?““’ 

r-1 I I I II I I I I I I 11; ---~-~--~-~~~----~--~~-~~~~~LI~~ 
I 

_Implicit Refetence (Rxuxrx+l) Explicit Reference (RxvcxyyvL) . 

I _ The sign bit 
l=- 
o*+ 

I _ Number stored in Z'S complement binary 

The leftmost bit of the implied reference becomes the sign bit. 

The range of decimal numbers that can be stored in n~o registers depends on whether the reference is a 
variable or a constant. 

I I I MAXIMUM I MINIMUM 

unsigned &nary 

Signed 

Single 
Precision 
Double 

RWiSiOIl 

Variable 
constant 
Variable 
comant 

65.535 0 
32.767 0 

+2,147,483,647 -2,147.483,648 
+1,073,741,823 -l&73,741,824 
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Hexadecimal 

Hexadecimal uses 16 digits, 0 through F. The digits 0 through 9 represent their exact binary equivalent. 
The digits 10 through 15 are represented by the letters A through F. 

Hexadecimal allows eight bits to be represented by wo hexadecimal digits. The table on the following 
page shows the binary eqkvalents of the 16 hexadecimal digits. 

HEXADECIMAL BINARY 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 1 

4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 1 
8 1 0 0 0 
9 1 0 0 1 
A 1 0 1 0 
B 1 0 1 1 
C 1 1 0 0 
D 1 1 0 I 
E 1 1 1 L. 0 
F 1 1 1 1 

The b&my value contained in a 16-bit @ster or word can be represented (and displayed or printed) as 
4 hexadecimal digits. For example: 

Binary Number: llOlll1 llllOl0 OlllOlO olololo 

‘T’T’+T’ 
Hexadecimal Equivalent: B C 4 0 

Decimal Equivalent: ox l= 0 
4x16 = 64 

12 x 16 x 16 = 3072 
11 x 16 x 16 x 16 = 45056 

48192 
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Binary Coded Decimal 

Binary Coded Decimal (BCD) represents the decimal digits 0 through 9 as their binary equivalents. In 
BCD, one decimal digit is represented by 4 bits. Because this equivalence is on a single-decimal digit 

basis, the resulting number is not a true binary number (unless it is less than 9). Equivalent decimal and 
binary values. are shown below. 

BINARY CODED DECIMAL BINARY 

0 0 0 0 0 
1 0 0 0 1 
2 0 0 1 0 
3 0 0 1 I 
4 0 1 0 0 
5 0 1 0 1 
6 0 1 1 0 
7 0 1 1 t 
8 1 0 0 0 
9 1 0 0 1 

As an ekmple, the number 226 is represented in BCD format, as shown below: 

The BCD equivalent is: 0 2 2 6 
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The Scratch Pad function is used to store and display information 
Logicmaster memory, as weIl as CPU capabilities. Select the Scratch 

about the current program in 
Pad function in order to: 

0 

l 

0 

0 

l 

e 

0 

Initialize the CPU. 

Set the watchdog timer. 

Clear overrides. 

Enable/Disable the CPU I/O configuration check. 

Select the LED Display mode of the I/O modules. 

Set the clock functions. 

_ This chapter contains the following sections: 

Section 1. Scratch Pad Display: Section 1 defines the entries on the Scratch Pad display. 

Section 2. Editing thk Scratch Pad Display: Section 2 explains how to change the Scratch Pad 
entries for CPU ID, memory size, number or registers available, and CPU status. 
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SECTION 1 

Scratch Pad Display 

If a CPU is connected and the Logicmaster system is in On-Line or Monitor mode, the Scratch Pad 
values displayed will be those of the CPU. In Off-Line mode, the Scratch Pad screen will display the 
values stored in Logicmaster memory. Any fields relating to current CPU status (i.e., CPU ID, enor 
flags) will not be displayed. 

This section explains: 

l How to access the Scratch Pad Display screen. 

l How to set the system mode (On-Line, Monitor, or Off-Line) without 
. l Definitions of the items on the Scratch Pad display. 

a keyswitch. 

- Accessing the Scratch Pad Display Screen 

When the Scrtch Pad (F4) key is pressed from the Supervisor menu, the Scratch Pad Display screen 
appears. 

On-Line or Monitor Mode 

Workmaster and Cimstar I computers have a mode keyswitch to select either On-Line, Off-Line, or 
Monitor mode of operation. When the keyswitch is in the On-Line or Monitor position, the Scratch Pad 
is displayed as shown below: 

cPU:STOP/uNLOcx CPU ID: 1 LMNOTEQ CPU LM:ONLINE 11:19:39 

SCRATCH PAD DISPLAY 

PROGRAM NAME: NONE 25-nw-aa 09:33:40 PRG ID: 21 

REGISTERS: 4K SUBROUTINES USED: 00 

MEMORY SIZE: 4K MEMORY USED: 4 
AVAIL: 3,836 

CPU SOFTWARE VERSION: 2.0 / 2.9 
MEMORY TYPE: CMOS - WRITE ENABLED 

SCAN TIME: LAST-- 6 ms. I/O CONFIG: OOAS NOT CHEXXD 

MIN -- 4 Ins. 
MAX-- 0ms. 

CPU ERROR FLAGS: 00000000 00000000 00000000 00000000 

NO ERROR DETECTED 

CPU I/O CPU OUTPUT MAXE TIME SUPERV 
ICONFIG 2CONFIG 3 START QENABLE 5 EQWAL 6 DATE 7 8 MENU 
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For IBM-compatible personal computers without the mode keyswitch, the Scratch Pad Display includes 
an additional function key: IJM Mode (F7) key. The function keys for these computers are i displayed 
as shown below: 

- 

CPU I/O CPU OUTPUT TIME L/M SUPERV 
1CONFIC 2CONFIG 3 START QENABLE 5 6 DATE 7 MODE 8 MENU 

The screen on the previous page shows the Scratch Pad Display in On-Line mode with the CPU 
connected. When the Logicmaster 5 software package is in the Scratch Pad function and the keyswitch 
is in the ON-LINE or MONITOR position, the screen is updated continuously. 

In Monitor mode, the Fl, F2, F3, F4, and F5 function keys are inactive. If a CPU is connected and the 
. Logicmaster 5 system is in On-Line or Monitor mode, the initial information on this screen comes from 

the CPU. Otherwise, it comes from Logicmaster memory and the CPU-related entries are blank. 

- In On-Line and Monitor mode, when a connected CPU has capabilities that are different from the 
settings in the Logicmaster system, both values are displayed. The values of the CPU are shown beside 
the values stored by theLogicmaster system; however, the real CPU values are shown in reverse-video 
blocks. 

If the keyswitch is in the ON-LINE or MONITOR position and the CPU is not 
press the 
following 

Scrtch Pad 
message: 

(F4) key in the Supervisor mode, the Scratch Pad Display 
connected when you 
will appear with the 

NO COMMUNICATIONS WITH SERIES 5 

No default values will be shown for the CPU version. 

Off-Line Mode 

When the keyswitch on the Workmaster or Cimstar I computer is in the Off-Line mode, the Scratch Pad 
is displayed as shown below: 

LM:OFFLINE 11:19:39 

SCRATCH PAD DISPLAY 

PROGRAM NAME: NONE 25-JAN-88 09:33:40 PRG ID: 21 

REGISTERS: 4K SUBROUTINES USED: 00 

MEMORY SIZE: 4K MEMORY USED: 4 
AVAIL: 3,836 

MEMORY SIZE AND REGISTERS SELECTION ARE LIMITED 
BY ACTUAL PROGRAM SIZE AND REGISTERS USED. 

SELECT SELECT TfME SUPERV 
1 2MEM SZ 3REG SZ 4 5 6 DATE 7 8 MENU 
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For IBM-compatible personal computers without the mode keyswitch, the function keys are displayed as 
shown below: 

SELECT SELECT TIME L/M SUE'ERV 
1 2MEM SZ 3REG Si 4 5 6 DATE 7 MODE 8 MENU 

In Off-Line mode, information from the CPU Scratch Pad (CPU version number, memory type, scan 
time, and CPU error flags) is inactive and will not be displayed on the screen. 

TO return to the Supervisor menu, press the Supers Menu (I%) key. 

Setting System Mode without the Keyswitch 
. 

IBM-compatible personal computers do not have the mode keyswitch, similar to that on Workmaster 
and Cimstar I computers. Without a mode keyswitch, mode must be selected through the sohare. 

_ Follow these steps to set the mode of the system: 

1. On the Scratch Pad Display page, press the L/M Mode (F7) key. The system will display the 
following keys: 

Fl = Off-Line mode 
F2 = Monitor mode 
F3 = On-Line mode 

2. Press the function key which corresponds to the mode you wish to select. (The system defaults to 
Off-Line mode.) 

Without a mode keyswitch, you can also change the mode from any menu within the Logicmaster system 
by pressing the AMI keys. 

Scratch Pad Display: Definitions 

Refer to the following definitions when making changes to the Scratch Pad Display screen: 

Status Line: In Off-Line mode, this line only displays the time and an indication that you are in 
Off-Line mode. In On-Line or Monitor mode with a CPU connected, it shows the state of 
the CPU. The status may be: 

CPU:RUN/ENBL/UNLOCK 
CPU:RUN/ENBL/LOCK 
CPU:STOP/UNLOCK 
CPU:STOP/LOCK 

where : RUN - executing user program. 
STOP = not executing user program. 
Refer to chapter 10 for information on 
locking and unlocking the CPU, 

In On-Line or Monitor mode, the Status line also displays the CPU ID number and 
whether the program in Logicmaster memory is equal or not equal to the program stored 
in the CPU memory. 

Program Name: The name of the program in the CPU memory cartridge. This includes a time stamp 
indicating the last time the program was modified, either in Edit mode or through on-line 
changes. 
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Prg Id: Identification of where the program was created. This number will be 21 if the program was 
created with Logicmaster 5 software. 

Registers: This entry shows the number of l&bit storage locations (registers). In 
mode, when connected to a CPU, this is the total number of registers 
controls this entry. In Off-Line mode, this entry can be changed, 
chapter. It initially defaults to 4K (4096). 

L e 

On-Line or Monitor 
available. The CPU 
as described in this 

Subroutines Used: This entry shows the number of subroutines that have been used in the program. 
The valid range is 0 to 32. If more than 32 subroutines are placed in a program, an error 
message will appear while storing the program to a CPU or disk. 

Memory Size: This is the number of 16,bit words of total Logicmaster memory available (i.e., 16K). 
The abbreviation K stands for 1024. This value is fixed by the hardware if the system is 
in On-Line or Monitor mode with a connected CPU. In Off-Line mode (only), this value 

. 
can be changed. However, memory size is limited by the actual program size and the 
registers used. 

Memory Used: This entry shows the exact length of the current program, in words. 

Memory Available: This entry shows the exact number of words remaining for program storage. 
Memory Available equals Memory Size minus Memory Used. 

The following fields are only dis$ayed in On-Line or iMonitor mude, with a CPU connected: 

CPU Software Version: This entry shows the revision level of the CPU software. 

Memory Type: This entry displays the type of memory in the memory cartridge. Memory types 
available are CMOS RAM, UVPROM, and EEPROM. It also shows the write-enable 
state of the memory cartridge. 

Scan Time: 

I/o config: 

This entry displays the amount of time taken by the CPU to complete one scan. Scan 
time consists of the time taken to execute the user logic program, service I/O, service 
peripherals, self-test, and housekeeping. ‘Win” and “Max” display the shortest and 
longest sweeps, respectively, since the CPU entered the Run mode. Going from Stop to 
Run, or cycling power, will reset these values. “Last” displays the time for the last 
completed scan. 

Logicmaster 5 software allows you to enable or disable the I/O configuration check. If 
enabled, the old and new configurations are compared each time the system is powered 
up or the CPU is reset. This entry indicates whether the I/O configuration was checked, 
or was not checked. 

CPU Error Flags: This entry shows the CPU errors detected since the last time these errors were 
cleared. The error flags are 32 bits of memory within the Scratch Pad. The CPU uses 
these flags to indicate which faults we= found during normal operation, or during 
self-checks. This field is always controlled by the CPU in On-Line or Monitor mode; in 
Off-Line mode, the f=id is blank. 
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If an error flag is set, a message will also appear below the flag to interpret the content of 
the flag. A list of error messages and their meaning is shown below. 

l I/O errors: These errors will be indicated by a “BASE x/SLOT Y” message, 

where: x = the address of the base where the error occurred. 
. Y C the I/O module, if Y = 0 through 7. 

the CPU or local if module, if Y = 13. 
. the power supply, if Y = 14. 

the rack itself, if Y = 15. 

l Program errors: These errors will be indicated by “PROGR4M ERROR ?QQQC”, 
where m is the program address where the error occurred. 

. Scratch Pad Errors 

The Scratch Pad error display is made up of 4 bytes (Scratch Pad bytes 10 through 13), with each bit 
prioritized to ensure that all error messages are reported in a prioritized order. The contents of all 4 
bytes are displayed in binary format on the Scratch Pad display. This allows all of the error bits to be 
displayed, even though only one error message can be displayed at a time. 

Only the most important message of all bits set is shown. The other errors are noticed only because the 
bit is set in the bytes. shown. Many error messages will display an address to help isolate the problem 
area 

Table 3-l. CPU Error Messages 

SCRATCH PAD BYTE BIT PRIORITY MESSAGE 

. byte 10 bit 0 26 Compilation Emor 
bit 1 28 Program Parity Erxor (Eo4) 
bit 2 27 Prqqam Enor 
bit 3 25 I/O Parity Error (E251) 
bit 4 09 Genius I/O Setup Error 
bit 5 24 I/O Bus Error (EZ50) 
bit 6 05 No Memory Carkdge Error (ElOl) 

bit 7 08 I/O Config Changed (E252) 

by@ 11 bit 0 18 User Memory - System Only 
bit 1 19 User Memory - Data Only 
bit 2 20 Resewed for Futunz Use 
bit 3 21 Rung Too Complex (El52) 
bit 4 22 Reserved for Future Use 
bit 5 13 I/O Module Removed (E202) 
bit 6 14 Duplicate I/O Address Error (E261) 
bit 7 15 I/O Address Range Error (E262) 

byte 12 bit 0 29 Resewed for Futw Use 
bit 1 30 Reserved for Future Use 
bit 2 23 Watchdog Timer Timed Out (EO3) 
bit 3 12 I/O Error 
bit 4 10 Memory Battery Low (IN) 
bit 5 11 CPU Battery Low (E41) 
bit 6 06 No Battery in Memory Cartridge (E44) 
bit 7 07 No CPU Battery (E42) 
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Table 34. CPU Error Messages - Continued 

SCRATCH PAD BYTE 1 BIT 

bit 0 
bit 1 
bit 2 
bit 3 
bit 4 
bit 5 
bit 6 
bit 7 

PRIORITY MESSAGE 

01 Operating System Error (not displayed) 
02 Operating System Error (not displayed) 
03 Operating System Error (not displayed) 
04 Operating System Error (not displayed) 
16 Operating System Error (not displayed) 
17 operating System Error (not displayed) 
31 Operating System Error (not displayed) 
32 Operating System Error (not displayed) 
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SECTION 2 
Editing the Scratch Pad Display 

This section explains: 

l The function key assignments in Off-Line mode. 

l How to 

l How to 

l How to 

l How to 

l How to 

l How to 

l How to 

6 How to 

l How to 

= How to 

l How to 

l How to 

change the memory size. 

change the number of registers. 

access the CPU Configuration Utilities menu. 

initialize the CPU to factory defaults. 

set the watchdog timer. 

select a CPU, or change the entxy for CPU ID. 

clear overrides, 

access the I/O Configuration Utilities menu. 

verify and update the I/O configuration. 

set the LED Display mode. 

change the CPU status. 

set the clock functions. 

When attempting to store a program into the CPU, the system compares the values that are stored in its 
Scratch Pad memory with those in the CPU. It uses these values to ensure that the CPU has the capacity 
to run the program. 

First, the system compares the CPU logic memory to the Scratch Pad entry for memory size. If the CPU 
mem&y is less than the Scratch Pad entry, the system compares the actual size of the program to the 
available CPU program memory. The program will not be stored if either of these comparisons shows 
that it is not suitable for use in the CPU. 

The system compares the Scratch Pad entry for registers with the available CPU registers. If the CPU 
register size is less than the Scratch Pad entry, the system compares the actual size of the registers in the 
program to the available CPU register size. The program will not be stored if either of these 
comparisons shows that it is not suitable for use in the CPU. 

When the 

The Scratch 

Scratch Pad can be Changed 

Pad contents can be changed at any time, with the following restrictions: 

l In On-Line mode, the CPU controls the values for memory size, run status, registers, version, and 
error flags. 

l In Off-Line mode, if there is a program loaded into Logicmaster memory, changes are limited to those 
compatible with the program. 

0 In Monitor mode, the Scratch Pad parameters cannot be changed. 
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Function Key Assignments in Off-Line Mode 

In Off-Line mode, the function keys shown below are used to change the Scratch Pad. These function 
keys are displayed only when their functions can be used. 

\ l 

SELECT SEIZCT WM TIME SVPERV 
1 2MEM SZ 3REG S2 4 5 MODE 6 DATE 7 8MENI7 

. 

Changing the Entry for Memory Size 

Total available memory reflects the values in the CPU hardware, if the system is in either On-Line or 

. Monitor mode. In Off-Line mode, you can change this value by pressing the Select Men Sz (F2) key. 
The F2 function key toggles the total memory size from 4K to 8K to 16K, and back to 4K again. The 
number of words used in the program may not exceed the memory size number multiplied by 1024. 

If there is a program in Logicmaster memory which uses more memory space than the value entered 
here, the change is not permitted. For example, if the program in memory uses 5021 words, the change 
will only toggle between 8K and 16K. 

Changing the Entry for Registers 

In On-Line or Monitor mode, the register memory size field is controlled by the CPU and cannot be 
changed. In Off-Line mode, you can change the entry for this field by pressing the Select Reg Sz (F3) 
key. The F3 function key toggles the entry for registers between 4K and 16K. 

If there is a program in Logicmaster memory with more registers (including implied table lengths) than 
the value entered, a change will not be permitted. 

Accessing the CPU Configuration Utilities Menu 

The Scratch Pad CPU is connected and the Logicmaster system is in On-Line mode. Press the CPU 
Config (Fl) key from the Scratch Pad Display screen to access the CPU Configuration Utilities menu. 

CPU:STOP/VNLOCK CPU ID: 1 LM NOTEQ CPU LM:oNLrNE 11:19:39 

CPU CONFI6VRATION UTILITIES 

=Y % FVNCTION 

F2 - I/O CONFIG. . . . . . . . . .I/0 Configuration Utilities 
F3 - INIT CPV. . . . . . . Initialize CPV to Factory Setting8 
F4 - SETWDTMR........ Set CPV Watchdog Timeout Value 
F5 - SELECT TARGET CPU . .Select Target CPU for Communication 
F6 - CHANGE CPU ID . . . . . . . . . . . Change Target CPU ID 
F7 - CLROVERIDE...... .Clear XL1 CPU's Override Tables 
F8 - SCRPAD MENU . . . . . . . . . Return to Scratch Pad Menu 

CVRRENT CPU WATCH DOG TIMEOUT VALVE : 200 MSEC 

110 INIT SET SELECT CHANGE CLEAR SCRPAD 
1 2CONFIG 3 CPV 4WD TMR 5CPU ID 6CPv ID 70VRIDE 8 MENU 
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Accessing the I/O Configuration Utilities Menu 

In On-Line mode, the I/O Configuration Utilities can be accessed in one of t\~o ways: 

l By pressing the CPU Config (Fl) key from the Scratch Pad Display screen to access the CPU 
Configuration Utilities menu, and then pressing the I/O Config (F2) key. 

l By pressing the I/O Config (F2) key from the Scratch Pad Display screen. 

Initializing the CPU 

The Initialize CPU function allows you to initialize the CPU to the factory settings. Normally, this 
function is onlv used when: 

Q 

. 

Q 

Q 

You have forgotten your password. This function will clear the password, but it will also clear your 
program and all input, output, override, and register tables in the CPU. 

You have accidentally overwritten part of the scratch pad using CCM-based communications. 

A parity error exists in the memory cartridge, but not in Logicmaster memory. Normally9 download- 
ing a new program to the CPU will clear the error. If the error is in the parameters part of the 
cartxidge, however, you may need to initialize the CPU in order to clear it. 

The Initialize CPU function will clear all tables. Be sure you have a backup copv of the 
program currently in Logicmaster memory and have saved the CPU operating pa&meters 
before initializing the CPU. 

&. 

To initialize the CPU, press the Init CPU (F3) key. Then, press the Confirm (Shift/O) key to proceed. 

The internal CPU parameters will be reset, as described below: 

Q 

0 

e 

l 

l 

a 

0 

l 

0 

e 

Q 

Watchdog time: 200 ms 

, 

Password: 00000000 (No password; the previous password will no longer be 

User Logic: 2 ENDSW op codes 

Clears all error flags. 

Sets CCM address to 1. If the ID number was other than 1, communications 
initialize operation. 

Sets the file name to NONE. 

Enables I/O configuration checking. 

Sets the LED mode display to I/O status. 

Clears the Genius I/O setup. Previous assignments will be lost. 

Clears the I/O address assignment. Previous assignments will be lost. 

Sets scan timers and counters to zero. 

in effect.) 

will be lost after the 

AfPer completing the Initialize CPU function, you should set the target ID to 1 to x-establish communi- 
CPU. cations with the 

ftie, Tom disk, 
Then, download a new copy of your program, as well as a CPU configuration 
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Setting the Watchdog Timer 

The watchdog timer is used to detect abnormal operation of the Series Five CPU. The valid range for 
the value of this timer is from 20 to 998 ms. This value should be set higher than the largest expected 
scan time for the program to be executed. 

The value of the watchdog timer is displayed each time you access the Scratch Pad Utilities screen. It 
be updated by using the SET WD TMR function. To set the watchdog timer value: CaIl 

1 . 

2 . 

. 
3 . 

From the Scratch Pad Display screen, press the CPU 
Utilities screen will appear. 

Using the keys on the numeric keypad or on the ASCII 
value 

Press 
value 

Selecting the Target CPU 

Config (Fl) key. The CPU Configuration 

keyboard, enter the desired value in the data 
(bottom) line of the work area. 

the Set Wd Tmr (F4) key, and then the Confirm (Shift/O) key to confirm this value. The new 
will be displayed on the Scratch Pad menu. 

In a multidrop network, each CPU connected to the system has a unique identification number. This ID 
number can be a value from 1 to 90. In On-Line or Monitor mode, you can use this ID number to select 
a CPU for communication. To select a CPU: 

1. From the Scratch Pad Display screen, press the CPU Config (Fl) key. The CPU Configuration L. 
Utilities screen will appear. 

2. Enter a new value (l-90) into the data value (bottom) line of the work area, and press the Select 
CPU ID (F5) key. 

If the selected value is valid, the Logicmaster system will begin communicating with the new CPU 

NOTE 

If a valid CPU ID number is selected but no CPU with that ID number exists in the network, 
communication within the system will be lost. 

Changing the Entry for CPU ID 

Each CPU connected to the system must have a unique identification number. This CPU ID number can 
be a value from 1 to 90. The entry for this field can only be changed in On-Line mode, with the CPU 
stopped. To change this entry: 

1 . 

2 * 

From the Scratch Pad Display screen, press the CPU 
Utilities screen will appear. 

Enter the new value (l-90) into the data value (bottom) 
CPU ID (F6) key. 

Config (Fl) key. The CPU Configuration 

line of the work area, and press the Change 

1 CAUTION 1 

DIP switch 2 on the CPU module must be in the OFF position. If this switch is in the ON 
position, the CPU’s target CCM number will be forced to 1. Any attempt to change the 
CPU ID number from 1 will result in a loss of communication. 
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Clearing Overrides 

An override removes control of the reference from its normal source. Overridden inputs ignore infoxma- 
tion from devices wired to the I/O suucture. Similarly, overridden outputs ignore programmed logic and 
internal power flow. 

Press the Clear &ride (F7) key to clear all ovenides. Then, press the Confirm (Shift/O) key to execute 
the function. 

Returning to the Scratch Pad Menu 

Press the Scrpad Menu (F8) key to return to the Scratch Pad menu. 

Accessing the I/O Configuration Utilities Menu 

The Scratch Pad I/O Configuration Utilities can only be accessed when the CPU is connected and the 
Logicmaster system is in On-Line mode. Press the I/O Config (F2) key from the Scratch Pad Display 
screen to access the I/O Configuration Utilities menu. 

CPU: STOP/UNLOCK CPU ID: 1 LX NOTEQ CPU LM: ONLINE 11:19:39 

I/O CONFIGURATION UTILITIES 

KEY # FUNCTION 

Fl - CPU CONFIG. . . . . . . . . .CPU Configuration Utilities 
F3 - NEW CONFIG. . . . . . . Record Present I/O Configuration 
F4 - OLD CONFIG. . . . .Use Old I/O Configuration (TEMPORARY) 
F5 - SET/CLR IO CFG CK . .Enable/Disable CPU I/O Config Check 
F6 - IO MOD ADDRESS/STATUS . Set IO module's LED Display Mode 
F8 - SCRPAD MENU . . . . . . . . . Return to Scratch Pad Menu 

CAUTION: When changing from I/O CONFIG CHECK disabled to enabled 
via F5, the CPU will record the present I/O configuration. 

CPU NEW OLD CHECK LED IO SCRPAD 
1CONFIG 2 3CONFIG 4CONFIG 510 CFG 6 ADDR 7 8 MENU 

Accessing the CPU Configuration Utiiities Menu 

In On-Line mode, the CPU Configuration Utilities can be accessed in one of two ways: 

l By pressing the I/O 
tion Utilities menu, 

Config (F2) key from the Scratch Pad Dis 
and then pressing the CPU Config (Fl) 

lay 
E ey. 

screen to access the I/O Configura- 

l By pressing the CPU Config (Fl) key from the Scratch Pad Display screen. 

Updating the I/O Configuration 

I/O Configuration provides the CPU with information about the I/O module types and the number of I/O 
points. At power-up, the Series Five CPU loads the I/O module configuration data from the memory 
cartridge into the CPU Scratch Pad. If I/O conf!iguration checking is enabled, the CPU will check the 
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I/O configuration data from the memory cartridge against the I/O modules in the rack. Any differences, 
which prevent the CPU from running, will be noted. 

If the Scratch Pad Display screen shows that the previous I/O configuration does not equal the current 
I/O configuration, you can select the I/O configuration you wish to use. The contents of this configura- 
tion will then be copied into the registration area to use for future comparisons on power-up. 

In addition to selecting which I/O configuration you wish to use, you can also select whether you wish 
to enable/disable CPU I/O configuration checking. The LED I/O Addr (F6) key can be used to select 
whether the LEDs on the I/O modules are used to display the starting address of the module or the I/O 
point status. 

To use the I/O configuration data of the I/O modules currently installed in the rack, press the IVew 
Config (F3) key. Then, press the Confirm (Shift/O) key to proceed. The new configuration data will be 

. placed into the memory cartridge, replacing the previously registered data. The CPU will use this new 
configuration data for checking the next time the system is powered up. 

Checking I/O Configuration 

In On-Line mode, you can enable/disable the I/O configuration check performed when the system is 
powered up, and when the CPU goes from STOP to RUN. If you press the Check IO CFG (F5) key, the 
configuration data stored in the memory cartridge will be compared with the data in the I/O modules 
during subsequent power-up sequences. 

If the CPU Configuration Check function is currently enabled, the Check IO CFG (F5) key will be 
replaced by the No I/O Config (F5) key. Pnzssing the No I/O Config key tells the CPU not to perform 
any I/O config checking on subsequent power-up sequences or CPU transitions from STOP to RUN. 

To enable or disable the I/O configuration checking, press the available function on the F5 key. Then, 
press the Confirm (Shift/O) key. The Scratch Pad display screen indicates whether or not I/O configura- 
tion checking was performed. 

II0 Configuration Changed Error Recovery 

On each power-up cycle, the CPU checks its I/O configuration to determine if the structure has changed. 
If it has changed, an I/O CONFIG CHANGED emor will occur. 

If the eflrOr was caused by a newly added module that has not yet been assigned an address, you should 
assign a reference to the module and store the new I/O map to the CPU. Refer to chapter 10 for detailed 
information on assigning I/O references. 

The NEW CONFIG function allows you to tell the CPU to register and accept the presently installed I/O 
configuration as the new valid configuration. If any modules have been installed but have not had 
addresses assigned, the CPU will automatically assign addresses to these modules starting at 10001 
and/or 00001. Because of this, you should only use the NEW CONFIG function after you have 
assigned references on the I/O assignment screen to all installed modules. This function causes the I/O 
configuration stored in the memory cartridge to be overwritten by the “real” installed I/O configuration. 

The OLD CONFIG function allows you to use the I/O configuration stored in the memory cartridge, 
even though this is not the same configuration presently installed in the system. The configuration 
stored in the memory cartridge will not change, as it does when the NEW CONFIG function overwrites 
the configuration data stored in the memory cartridge. When this option is selected, an I/O Configura- 
tion Changed error will occur on the next power cycle. 
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Setting the LED Display Mode 

The 16 LEDs, located directly below the four diagnostic LEDs on an I/O module, perform a dual 
function. They can display either the status of the input/output points on the module or the address (in 
BCD) of the module. Logicmaster 5 so&are allows you to toggle between these two modes when the 
system is on-line. 

1. In the Scratch Pad menu, press the I/O Config (F2) key. The I/O Configuration Utilities menu will 
be displayed. 

2 . Press the LED IO Addr (F6) key, and then press the Confim (Shift/O) key to 
The I/O module LEDs will indicate the selected data. If the I/O module 
address information, the green ADR LED on the I/O module will be on. 

execute this function. 
LEDs are displaying 

The opposite mode of the current mode is shown on the F6 function key. When the CPU is displaying 
in Address mode, the function of the F6 key will be I/O LED STATUS. When the CPU is displaying in 
Status mode, the function of the F6 key will be I/O LED ADDRESS. 

NOTE 

The display mode requested applies to aN I/O modules installed in the CPU. With the OIU, it is 
possible to display the addresses of only input or only output modules. 

When Address mode is selected, the ADR indicator on the top row of LEDs will turn on. The starting 
address of each module will be displayed on the LED as a 4-digit BCD number. The least significant bit 
(l’s digit) is read on the four LEDs in the right vertical column, and the most significant bit (1000’s 
digit) is read on the four LEDs in the left vertical column The binary weight of the four LEDs in each 
column, reading hm top to bottom, is l-2-4-8. The following example shows how to read a typical 
starting address of an I/O module. If the module has been assigned an address in the Remote I/O tables, 
the GEN indicator on the top TOW of LEDs will be on. 

GEN 
Ll 0 

DIAG 
0 

I a42398 
ADR WEIGHT OF 

n ON LED 

A10 SD Blcl so 1 Each vertical row represents the four bits 
20 60 20 60 2 in a BCD number. Valid BCD numbers are 
30 7s 30 70 4 40 80 40 80 0 9. through The weight of each bit is as 

8 indicated to the left. 
b 

L 1 (LEAST SIGNIFICANT DIGIT) 
-10 

- 100 
- 1000 (MOST SIGNIFICANT DIGIT) 

When ON, indicates hat the module is in the 
LED mode. 

GEN DIAG AD 
0 cl 0 9 

AlKl 5El BIN 5m 
20 6= 2= 60 
30 70 3P so 
40 80 40 8H 

0 2 7 

This example shows how to interpret and read 
the starting address that is indicated by 
the LEDs. Add the binary weights of the ON 
bits in each vertical column to determine the 
BCD digit represented by each column. The 
starting address of the module shown in this 
example is 0279 ( could be either I or 0 ). 

Figure 3-l. Explanation of a Typical Starting Address 



Scratch Pad 3-15 

~~ 
GFK-0023 

Returning to the Scratch Pad Menu 

Press the Scrpad Menu (F8) key to return to the Supervisor menu. 

Changing the Entry for CPU Status 

The CPU status is displayed if the Logicmaster system is in On-Line or Monitor mode. It can be 
changed only in On-Line mode with a CPU connected. The CPU Run keyswitch must be in the ON 
position. 

Function keys F3 (CPU Start/Stop) and F4 (Output Enable/Disable) will be labeled with the opposite 
state of the current display. 

1. From the Scratch Pad Display screen, press the CPU Start (F3) key to toggle the CPU status 
between STOP and RUN (scanning logic). 

2. When the CPU is stopped, press the F4 key to toggle between enabling or disabling the selection of 
outputs on the next RUN status. 

A. Enable allows the hardware outputs to be ON or OFF, as dictated by the ladder diagram 

program. 

B. Disable forces all hardware outputs to their default state, regardless of the program. 

NOTE 

Neither enable nor disable has any effect on the CPU if it is stopped. 

Changing the Time and Date 

In On-Line and Monitor mode, both Logicmaster and CPU time and date will be displayed on the 
Time/Date Functions screen while the Logicmaster system is actually communicating with the CPU. In 
Off-line mode, only the time and date of the Logicmaster system will be displayed. 
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To access the Time/Date Functions screen, press the Time Date (F6) key from the Scratch Pad Display 
screen. The following screen will appear: 

CPU:RUN/ENBL/LOCX CPU ID: 1 LMNOTEQ CPU LM:oNLINE 11:19:39 

TIMB / DATE FUNCTIONS 

CURRENT NEW 

LOGICMASTER DATE: 27-JAN-80 
TIME: 09:27:45 

CPU DATE: 279JAN-88 
TfME: 09:27:45 

CPU TO LM5 TO SCRPAD 
lLM5 2 CPU 3 4 5 6 7 8MENU 

The Time/Date screen displays the time and date presently set in the CPU and Logicmaster system. You 
can change the time and date by moving the cursor to the associated line under the new column, entering 
the new value, and pressing the Enter key. More than one entry may be entered at the same time, before 
pressing the Enter key. \ 

The current date must be entered in the following format: 

Day of the month (l-31) _I I_ Last 2 digits of the year 

First 3 letters of the month - 

For example, a current date of November 15, 1987 would be entered as: 15.NOV-87. 

The current time must be entered in the following format: 

HH:MM:SS 

Hours (00-23) _I I_ Seconds (00-59) 

Minutes (00-59) 

For example, a current time of 2:lO p.m. would be entered as: 14:lO:OO. 

The time and date between the Logicmaster system and the CPU can be synchronized by pressing either 
the CPU to LM5 (Fl) key or the LM5 to CPU (F2) key. However, the time displayed on the 
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Logicmaster screen may still differ slightly due to the delay in communications between the CPU and 
the Logicmaster 5 system. 

Returning to the Supervisor Menu 

Press the Superv Menu (F8) key, or the Suprv key, to return to the Supervisor menu. 

CPU:STOP/UNLOCK CPU ID: 1 LMNOTEQ CPU LM:oNLINE 11:19:39 

SCRATCH PAD DISPLAY 

PROGRAM NAME: NONE 25-JAN-88 09:33:40 PRG ID: 21 

REGISTERS: 4x SUBROUTINES USED: 00 

MEMORY SIZE: 4K MEMORY USED: 4 
AVAIL: 3,836 

CPU SOFTWARE VERSION: 2.0 / 2.9 
MEMORY TYPE: [CMOS - WRITE ENABLED] 

SCANT=: LAST-- 61cm. I/O CONFfG: WAS NOT CmCKD 
Mm-- 4ms. 
Max-- 8ms. 

CPU ERROR FLAGS: 00000000 00000000 00000000 00000000 

NO ERROR DETECTED 

CPU f/O CPU OUTPUT MAKE TIME SUPERV 
1CONFfG 2CONFIG 3 START 4ENABLE 5 EQUAL 6 DATE 7 8 MENU 
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The Display Program function is used to display ladder logic, showing power flow through the rungs. If 
the program is annotated, names and nicknames can be shown in the program Rung explanations and 
coil labels can be shown in Window or in full-screen Page mode. 

Display Program includes full search capabilities, allowing you to quickly locate any rung, reference, 
nickname, or element in the program. 

In addition, the Display Program function allows single-word changes when the system is on-line to an 
operating CPU. References and some instructions can be changed, relays overridden, and new data 

e values entered. 

This chapter explains how to use the features of Display Program. Refer to the appropriate sections: 

Section 1. Displaying a Program: Section 1 explains how to display a program. This section also 
shows program display format, and summarizes the instructions for annotation display. 

Section 2. Searching for a Program Element: Section 2 gives basic instructions for locating an 
element of the program currently being displayed. 

Section 3. Making On-Line Changes: Section 3 explains how to make single-word changes to the 
program. This section also explains how to use overrides, and how to identify overridden references 
during program display. 1. 
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SECTION 1 

Displaying a Program 

This section explains: 

l How to display a program. 

l Program display format. 

l Display Program function key assignments. 

l How to go from program display to the reference tables display. 

l How to display a specified rung of the program. 

l How to scroll the ladder logic display. 

l How to display annotation. 

How to Display a Program 

To display a program, follow the steps below: 

1 . 

2 . 

3 . 

4 . 

Display Program displays the program cunently in Logicmaster memory. If the program you want 
to display has just been loaded or stored from/to the CPU, go to step 5. 

If the program is not currently in Logicmaster memory, you can load it using the Load/Store/Verify 
functions, or the quick-load feature from the Supervisor menu. 

For On-Line display, the program in the 
equal. If the PI-ogram is loaded from the 
memory must be stored to the CPU. 

NOTE 

CPU and the program in Logicmaster memory must be 
CPU, they are equal. Otherwise, the program in system 

If you want to load a program from the CPU, or if you want to check the accuracy of the transfemd 
program with the Veaify function, go to step 4 for instructions on using Load/Store/Verify. Other- 
wise, you can quickly load the program directly from the Supervisor menu. 

A . 

B . 

C . 

If 
t 

If the file name is not the active file name, type it in. A drive ID followed by a colon can be 
used before the program name if the program is not on the default disk. Press the Enter key. 

When the fde name is active, press the Alt/L keys to load the file. The screen will display the 
following message after the program is successfully loaded: 

LOAD COMPLETE 

Go to step 5. 

you want to load a program from the CPU, or use the Verify function, select the 
Load/Store/Verify (F6) function from the Supervisor menu. 

A. In the Load/Store/Verify menu, press the Load Func (Fl) key. 

B. On the Load Program/TabIes page, enter the drive ID for the program file. This may be P for 
the CPU, or it may be the diskette or hard disk ID. After entering the drive ID, move the cursor 
to “Program Name.” Enter the name of the program to be displayed, and press the Enter key. 

C. When the Load operation is complete, you can use the Verify function to check program 
content. For more information, refer to chapter 9. 
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D. Return to the Supervisor menu through the L/S/V menu, or by pressing the Sups key. 

5. In the Supervisor menu, type in the name of the program to be displayed. Then, press the Disply 
Prog (Fl) key. 

NOTE 

If there is no name in the text area, the last program name used in either Display Program or Edit 
Program is used. If no program name is either entered or retained from the Display or Edit 
Program functions, the system displays the last program that was used. You can delete this name 
by typing in the word “NONE.” 

Program Display Format 
. When the program first appears, it is either at the area last displayed in the Edit or Display Program 

mode, or at the beginning of the program if it is a new program or if memory was reloaded. 

10001 10002 I0003 10004 IO005 00001 
-- 

II 
-m--m 

II 
--+,- 

I I ,,+,, I I -,+,, I I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ c 1 

00001 00002 

I I I I 
I -- ----- --+ 

10001 
mm I I -0+ ~~~~~~~~mB~~~~~~+ 

00001 I 
-I) I I -0+ 

10006 10002 00002 
-- I I a-+-, I I --am- I I ~~+~~~~~~~+ 

00003 
-- I I --+ 

00004 
I_ I I -LIIIIIIIIIIII-CII+ 

DISPLY SEARCH DISPLY ONLINE rung OVRIDE TOGGLE DISPLY SUPERV 
1 RUNG 2 FUNC 3COMMNT QCHANGE # 5 REF 6STATUS 1 ALL 8 MENU 

l 1 

The program is displayed as lines of relay logic, including power flow of relay contacts. Reverse vlaeo 
appears at those &lay contacts that transmit power flow from the left to the right. If the system is 
on-line to an operating CPU, the current values of references appear. 

Up to eight lines can be connected to a coil to form a rung of logic. The screen displays seven lines at 
one time. The reference, element type, and value can be shown. If nicknames have been used in the 
program, they will appear over the appropriate elements, in place of the reference addresses. 

The bottom of the Display Program screen shows the key functions that are cumzntlv available. For 
d 

example, if the cursor is at: 

-I Start of Program I- 

the On-Line Change, Override Reference, and Toggle Status functions cannot be 
F4, FS, and F6 keys display no function assignments. The functions appropriate 
location are the ones which are displayed. These key functions are summarized 

used. Therefore, the 
to the current cursor 
on the next page. 
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Display Program Function Key Assignments 

At the initial Display Program menu, function keys Fl through F8 have the assignments defined below. 
These assignments are only available where they can be used. 

DISPLY SEARCH DISPLY ONLINE rung OVRIDE TOGGLE DISPLY SUPERV 
1RUNC 2 PUNC 3COMMNT QCHANGE # 5 REE' 6STATUS 7 ALL 8 MENU 

Disply Rung (Fl): Use Dispiizy Rung to select another rung for display. Refer to “Selecting a Rung 
for Display” in this section. 

Search Func (F’2): Use Search Functin to search for a program element. Refer to section 2 of this 
chapter for instructions. 

Disply Commnt (F’3): Select Display Comment to display annotation in Window mode or in Page 
mode. Use this key in conjunction with the Display All/Display Nicknames (F7) key to 
select the format for annotation display. Refer to ‘ ‘Displaying Annotation” in this 
section for more information. 

Online Change (F4): Select Online Change to make single word changes to a program. 

Ovride Ref (F5): Use Override Reference to toggle the override status of the input or output at the 
cursor position. This function is only available when on-line with an operating CPU. 
Refer to section 2 for more information. 

Toggle Status (F6): Toggle Status toggles the status of the input or output reference at the cursor 
position. If the reference is currently overridden, the new status is retained until the 
Toggle Status (F6) key is pressed again. If the reference is not currently overridden, the 
new status is retained only until changed by the program. For more information, refer to 
section 3. 

Disply All (F7): Use Displizy AUIDispZizy Nicknames to toggle the format of the ladder logic display 
between references/nicknames display and annotated display. In Display All mode, 
reference addresses, nichames, and names appear over each element. In Display 
Nickname mode, only the nicknames will appear over each element. Note thar the _Fle 
containing the .NAM file for the program must be present in the default drive for proper 
annotated display. Refer to chapter 6, Annotation, for more information. 

Superv Menu (FS): Select Supervisor Menu to return to the Logicmaster Supervisor Menu screen. 
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Selecting a Rung for Display 

To display another rung at the top of the screen: 

1. Enter one of the following parameters: 

A . 

B . 

C . 

D . 
. 

A rung number: Enter an unsigned decimal value in the numeric (bottom) line of the screen’s 
work area. 

A memory address: Enter a hexadecimal value in the numeric (bottom) line of the screen’s work 
area. 

A coil reference: Enter an appropriate output value in the reference (center) line of the work 
area. 

A nickname: Enter a nickname into the text (top) line of the work area_ 

2. Press the Disply Rung (Fl) key. 

The rung will be displayed at the top of the screen. The cursor will be positioned at the first element, or 
memory address, or coil - depending on which was selected in step 1. If the selection is by memory 
address to a word that is not displayable, the cursor will be placed adjacent to the requested address. 

Moving the Cursor 

Use the cursor keys to move the cursor on the ladder diagram. 

Moving the Display Up or Down 

The cursor can be moved up or down one line at a time, one rung at a time, or seven lines at a time. 

1. Use the Up or Down cursor key to scroll the screen up or down one line at a time. 

A. Scroll the display upward by pressing the Down cursor key with the cursor at the bottom of the 
screen. 

B. Scroll the display downward by pressing the Up cursor key with the cursor at the top of the 
screen. 

2. Press the Next or Return key to display the next rung (up to seven lines) of the program. Press the 
Shift key and the Next key at the same time to display the next seven lines of the program. 

3. Press the Prev key to display the previous rung (up to seven lines) of the program. Press the Shift 
key and the Prev key at the same time to display the previous seven lines of the program. 
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SECTION 2 
Searching for a Program Element 

To search for an element of a program being displayed on the screen, press the Search Func (F’2) key. 
The screen displays these function key assignments: 

BEGIN FROM rung RELAY BASIC ADVNCD PROGRM 
1SEARCH ZADVNCE 3 EfCP 4 TOP # SEIZMNT 6 FUNC 7 FUNC 8 MENU 

. Searching for a Reference or Nickname 

To search for a reference or nickname: 

1. Enter the reference or nickname in the work area. 

2. To search for a specific instruction, use the Search Function keys. If an instruction and a nickname 
or reference are entered together, the combination is searched for. 

3. After you identify the element to be searched for, select the method of searching: 

A. Use the Advnce (F2) key, as needed, to toggle the search direction between advance (forward) 
and backup (backward). 

2. 

B. Use the Ref Exp (F3) key, as needed, to toggle between: 

- (1) 

(2) 

REF EXP: Explicit References only - to search only for references actually entered in the 
ladder diagram and displayed on the screen, 

REF IMP: Explicit and Implied - to search for both Explicit and Implied References. 
Implied References are not displayed, but are included in tables, matrices, and similar 
functions. 

C. Use the From Top (F4) key to select the starting place for the search. It may be either the top of 
the ladder diagram (from top) or the current rung (from current). 

4. Press the Begin Search (Fl) key to start the search. 

CLWildcard9’ Nickname Search 

An asterisk (*) can be used to search for similar nicknames. It must be used at the end of the nicbflame. 
For 

1 . 

2 . 

3 0 

4 . 

example, entering PB* would search for PB, PBl, PB2, PB3, or PB44. 

Enter the nickname in the work area9 using the * to replace the variable characters at the end. 

Use the From Top/From Curent (F4) key to select the starting point. 

Use the Advnce/Backup (F2) key to select the direction of the search. 

Press the Begin Search (Fl) key to start the search. 
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Search Keys: Definitions 

The Search Function keys are summarized below: 

Begin Search (Fl): Use Begin Search to start the search for the element defined in the work area, 
Selections relating to the search operation must be made prior to pressing this key. 

Advnce/Backup (F’2): Use Advance/“ackup to toggle the search direction between forward and 
reverse. 

Ref Exp/Ref Imp (F’3): Use REF EXPIREF IMP to toggle the search between explicit (REF EXP) 
and implicit (REF IMP) references. 

From Top/From Curent (F4): Use From Top/From Current to toggle the starting point for the 
search between the top of the program and the current cursor location. 

. Each of the following three function keys activates a menu of instructions. Selecting one of the 
instruction keys within each menu will place the instruction in the work area and specify a search for 

- that instruction. The instructions accessed from each menu are listed below: 

Relay Elemnt (F5): Press the FS key to display the Relay Element Search function keys. 

Basic Func (F6): Press the F6 key to display additional Search function keys: 

Shift/Move (F3) 
Special Functions (F5) 

Advncd Func (F7): Press the F7 key to display additional Search function keys: 

Data Move (Fl) 
Arithmetic Functions (F2) 

Search Table (F3) 

List Functions (F4) 

Matrix Functions (F5) 

Control Functions (F6) 

Progrm Menu (FS): Press the F8 key to return to the Display Program menu, 

Searching for the Cause of a Double Left Rail 

A double left rail in the ladder logic means a Master Control Relay or Skip can control the execution of 
the rungs. To locate the cause of a double left rail, search backward from the current rung. Search first 
for an MCR, then for a Skip if necessary. Do not include references. 
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SECTION 3 
Making On-Line Single Word Changes in the Program 

This section ex>lains: 

How to make single word changes. 

The effect of on-line changes in the program. 

Under what conditions on-line changes may be made. 

How to change the number base of a reference. 

How to change a reference. 

How to 

How to 

How to 

How to 

change an instruction (for example, normally-open contact to normally-closed contact). 

override an input or output, removing it from program control. 

toggle the status of a contact or coil. 

change register and I/O values. 

Effect of On-Line Changes 

The effect of on-line changes made in Display Program mode depends upon the current mode (On-Line, 
Off-Line, or Monitor), whether the program in the CPU is equal or not equal to the program in 
Logicmaster memory, and whether on-line changes are enabled. 

When the system is in On-Line or Monitor mode, status information can be obtained from a connected 
CPU. This information includes I/O state, override status, and register content. To ensure an accurate 
display, the Logicmaster 5 system requires that the CPU and system programs be equal. If they are not 
equal, on-line changes will not be permitted. 

When the system is connected to a scanning CPU, with the program in memory equal to the program in 
the CPU, in the On-Line or Monitor mode, power flow to the rungs of the ladder diagram is shown in 
reverse video. As the CPU status changes, displays are updated. If rungs are added, deleted, or 
changed while in the Editor mode, the program in memory and the CPU become ’ ‘NOP Equal”. 

When the system is in Off-Line mode, the status and power flow are always obtained from Logicmaster 
memory. 

System Status Requirement for On-Line Changes 

To make on-line changes, the status line at the top of the screen must show that the Logicmaster 5 
system is On-Line to the CPU, and that the active program is exactly the same (“equal”). For example: 

CPU:RUN/ENBL/UNLOCX CPU ID: 1 LM EQUAL CPU LM:oNLINE CURSOR: OOOC 

Major changes to the ladder diagram program are usually made using the Edit Program function. 
However, it is possible to make single word changes to a program using the Display Program function. 
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Changing the Base of References on the Display 

Numeric values may be displayed in decimal, signed decimal, double precision, or hex. The base 
displayed depends on the type of function that uses the reference. For insuuctions that permit it, the 

following these steps: 

1 the reference to be changed. 

base can be changed by 

1. Place the cursor on 

2. Press the Shift key, 

Changing the base does 
changed. 

and the appropriate Display Mode key. 

not change the value in the CPU. Only the display format on the screen is 

Changing the Reference Only 
. To change a reference only, type the new reference or its nickname into the work area and press the 

Enter key. The Shift/Enter keys can be used to change both the reference tid the data at the same time. 

Making On-Line Changes 

To make an on-line single word change using the Display Program function, place the cursor on the 
element to be changed and continue as described below. 

Changing the Element Type 

To change the element type, press the appropriate function key, as shown at the bottom of the screen. 
The exact function key assignments shown vary with the location of the cursor. You can change the 
element type as follows: 

COntaCt 
coil 
Counter 
Timer 

Reverse contact type: NO to NC, or NC to NO. 
Reverse coil type between relay and one-shot. 
Change counter type, or replace counter with timer. 
Change timer type, or replace timer with counter. 

Changing the Content of a Numeric Field 

To change the content of a register or I/O reference: 

1. Place the cursor on the item to be changed. 

2. Type the new value into the data value (bottom) line of the work area, and press the Enter key. 

Overriding an Input or Coil 

You can override the status of each input and each coil. An override removes control of the reference 
tiom its normal source. Overridden inputs ignore information from the devices wired to the I/O 
structure, such as limit switches or pushbuttons. Similarly, overridden outputs ignore programmed logic 
and internal power flow. If an I/O reference is used in a mnemonic insmction (such as an ADD 
function), the override bits have no meaning and are ignored. 

All local and channeled I/O references (with the exception of the II- table) can be overridden. 

When a reference is ovetidden, all occurrences of that reference in the program will remain in either 
their ON or OFF state. References that were off when overridden will remain off. References that were 
on will remain on. These changes will occur throughout the program. 
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Overrides are retained even when power is removed Tom the system. The ladder diagram logic cannot 
change overrides; however, non-relay functions can change the state of an overridden reference. 

Using Overrides 

To insure that unintended overrides have not been left set in the CPU, you can use the Clear All 
Overrides function in the Scratch Pad Display to eliminate all overrides. 

I/O points can be overridden from either the Display Program function or the Display Reference Table 
function. 

Overrides should be used on an operating svstem onlj 
the override can damage equipment or ca&e person-k 

1. Place the cursor on the reference to be overridden. 

with extreme care. Improper use of 
injury. 

The reference will be overridden throughout the program, not just at the cursor location. 

2. Press the Ovride 
not overridden. 

Ref (F5) key. This key toggles the state of the reference between overridden and 

The Override is a very powerful tool for program checkout and for maintenance. You can test a 
program in a PLC that is not connected to an I/O structure by using overrides to simulate inputs. You 
can also check out a program when I/O is connected, by using overrides to prevent coil operation. 

After the I/O is wired up9 it can be tested by activating each coil with an override to toggle and verify 
I/O communications, module addressing, module operation, power to a device, wiring to a device, 
indicator lights, fuses, and other hardware. 

After the control system is thoroughly checked out and placed in operation, the override is very useful in 
a monitored system. If a sensor or input module should fail while the process is in operation, that input 
can be overridden. Thus, the process can be continued until it can be shut down safely. 

Identifying Overrides during Display Program 

When a reference is overridden in Display Program mode, the first character of its nickname blinks. 
The prefix (I or 0) blinks if the reference is displayed. 

Forcing the Status of a Reference 

In either the Display Program or Display Reference Table function, the Toggle Status (F6) key is used to 
toggle the status of any reference in the program between on and off. If the reference that is toggled is 
currently overridden, it retains its new status until the Toggle 
reference is not overridden, it retains its new status until changed 
solution or I/O servicing. This usualIy occurs within one scan. 

To toggle a reference: 

Status key is pressed again. If the 
by some other function, such as rung 
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1. With the program displayed on the screen, place the cursor on the reference to be forced. 

2. Press the Toggle Status (F6) key to change that reference to its opposite state. All logic elements in 
the program that use the reference will reflect the new status. 
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The Edit Program function, which is available in all modes, is used to create or mod@ a ladder logic 
program in Logicmaster memory. However, register contents and I/O numeric values are shown in 
Off-Line mode only. 

If the Edit function is entered with an active file name, annotation can be edited. In addition, disk 
memory will be updated whenever a rung is accepted. A file name is activated from the Supervisor 
menu, by entering a valid f’ile name and pressing the Enter key or the Edit Prog (F2) function key. 

If a file name is not active, the program must be stored to disk using the L/s/V functions. That means if 
. power goes off while editing, changes will be lost. 

Like Display Program, the Edit Program function contains full search capabilities. You can quickly 
locate any rung, reference, nickname, or other element in a program. 

This chapter explains how to use Logicmaster 5 software to enter or modi@ a ladder logic program. 
Refer to the following sections: 

Section 1. 
function. 

Section 2. 

Section 3. 

Section 4. 

Entering Edit Program Mode: Section 1 explains how to begin the Edit Program 

Editing the Program: For instructions on editing a program, refer to 

Editing a Rung: Section 3 explains how to create or edit a rung. 

section 2. 
a. 

Searching for a Program Element: Section 4 explains how to search for a particular 
element of a program, such as a reference or a program instruction. 

Section 5. Ladder Diagram File Editing: Section 5 explains how to copy part of a program into. 
another file. It also explains how to merge program flies. 
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SECTION 1, 
Entering Edit Program Mode 

This section explains: 

0 How to start a new program. 

l How to display an existing program for editing. 

l How to create a backup program, if you are editing an existing pgram. 

Starting a New Program 

To start a new program, follow these steps: 

1. Edit Program edits the program in Logicmaster memory. If there is another program already in 
memory, you must either store it or clear memory using the Load/Store/Verify functions. If 
necessary, refer to chapter 8 for instructions, 

2. When memory is clear, you can begin tile new program. In the work area, type either: 

A . 

B- . 

The program name, if you want to automatically update the program on disk after each rung is 
accepted. This is recommended. Entering the program name is also necessary for annotation. 

The name can have up to 8 characters. It should be different from any other program name on 
the disk. Uppercase and lowercase characters are displayed, but are considered to be the same 
by the system. . Do not use the following reserved’words as program names: NONE, CON, PRN, 
AUX, COA41, COM2, LPTl, LPT2, LPT3, NUL. 

Press the Enter key to enter the name. 

If you do not want to enter a name, type the word NONE. To save the program later, you will 
have to store it to disk using the Load/Store/Verify functions. 

3. Press the Edit Prog (F2) key. The beginning of a new program appears. Now go to section 2, 
Editing the Program. 

Displaying an Existing Program for Editing 

1 . 

2 . 

3 . 

Edit Program edits the program currently in Logicmaster memory. If the program you want to edit 
is the one now in memory, go to step 5. 

If a program must be loaded from disk or from the CPU, s described in steps 2 and 3, be sure to 
select windowing if the program may exceed 6000 rungs or 2K nicknames. Instructions for 
selecting windowing are given in chapter 10, section 5. Logicmaster 5 soeare must be re-started 
afier changing the select& for windowing. Selection of windowing is stored in a file named 
MACHINE.SETL This file is only read at start-up. 

If the program is not currently in Logicmaster memory, you can load it using the Load/Store/Verify 
functions, or the quick-load feature from the Supervisor menu. 

If you want to load a program from the CPU, or if you want to check the accuracy of the transferred 
program with the Verify function, go to step 4 for instructions on using the Load/Store/Verify 
function. Otherwise, you can quickly load the program directly from the Supervisor menu. 

A. If the file name is not the active file name, type it in and press the Enter key. 



Edit Program 

GFK-0023 

53 . 

B. When the 5le name is active, press the Alt/L keys to load the file. 

C. Go to step 5. 

4. If you want to load a program from the CPU, or use the Verify function, press the I&/V FLUX (F6) 
key from the Supervisor menu. 

A . 

B . 

C . 

0 

D . 

In the Load/Store/Verify menu, press the Load Func (Fl) key. 

On the Load Promables screen, enter the drive ID for the program fde. This may be P for 
the CPU, or it may be the diskette or hard disk ID. After entering the drive ID, move the cursor 
to Program Name. Enter the name of the program to be displayed. Press the Enter key. 

When the load is complete, you can use the Verify function to check program content. For more 
information, refer to chapter 9. Return to the Supervisor menu through the L/S/V menu, or by 
pressing the Suprv key. 

In the Supervisor menu, type in either: . 

(1) 

(2) 

The program name, if you want to automatically save the program to disk after each rung is 
accepted. This is recommended. Entering the program name is also necessary for 
annotation. 

If you do not want to enter a name, type the word NONE. To save the program later, you 
will have to store it to disk using the Load/Store/Verify functions. 

5. Press the Edit Prog (F2) key. If a program with the name entered is located on the disk, the system 
checks the contents of its Logicmaster memory against the contents of the disk. If any differences 
are found, access into the Edit Program mode will be denied. However, the Logicmaster memoq is 
not loaded from the disk at this time. 

If no program is found with the name that you entered, no comparison is performed. A new editable 
copy of the program is stored to the active disk under the specified file name. 

If you load an existing program but give it a new name in the work area, an editable copy of the 
program will be stored to disk under the new name. The new name must not be the same as the 
name of any other program on the disk. 

Creating a Backup Program 

Ifeither the .LAD file, .EXP file, or .NAM file exists on your data disk when you enter the Edit Program 
mode, the screen prompts: 

DO YOU WISH TO BACKUP PROGRAM? (Y/N) 

A backup program is a copy of the program before any new editing changes are made. Only one backup 
version of a program is permitted. A new backup destroys any old backup versions of the same 
program* 

To make a backup program, type Y. A copy of the current version will be stored on the disk. The 
existing .LAD, .NAM, .RDF, and .EXP files will be duplicated with extensions of .LBU, .NBU, RBU, 
and .EBU. If you do not want to back up the program, type N. 

In addition to making a backup copy of the file on disk, you should also keep a library of backup 
diskettes. 
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Aborting an Edit Session 

Any edit session may be aborted by pressing the Abort key. If any text was changed during the edit 
session, you must confh the request to abort by pressing the Confirm (Shift/O) key. By confinning the 
abort, no text is stored to disk and the text will be redisplayed as it appeared before you began the edit 
session. 

. 

If the Abort key was accidentally pressed, pressing any key other than the Confirm key will continue the 
edit session. 
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SECTION 2 
Editing the Program 

This section explains: 

l Edit program display format. 

l Edit Program function key assignments. 

l How to display a specified rung of the program. 

l How to insert a rung. 

l How to delete a rung. 

* How to replace references in a program. 

. 

Displaying a Program in Edit Mode 

When the Edit Program function is selected from the Supervisor menu, the program appears on the 
screen: 

L/M: OFFLINE CURSOR: 

Start of Program I- 

ENDSW/- 

DISPLY SEARCH EDIT -g INSERT DISPLY SUPERV 
1RUNG 2FUNC 3COMMNT 4 0 5 RUNG 6 7 ALL 8 MENU 

If it is a new program, as shown above, it has a Start of Program rung (rung 0), and two End 
elements. These are the minimum program contents; they cannot be deleted. 

of Sweep 
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Edit Program Function Key Assignments 

The bottom of the Edit Program screen shows the function key assignments and the cement rung 
location of the cursor. Key assignments are only available where they are permissible. For example, if 
you did not enter a program name, neither the EDIT COMMNT (F3) nor the DISPLY ALL (F7) 
function will be displayed. 

DISPLY SEARCH EDIT DELETE rung INSERT EDIT DLSPLY SUPERV 
1RUNG 2 FUNC 3COMMNT 4 RUNG 0 5 RUNG 6 RUNG 7 ALL 8 MENU 

Disply Rung (Fl): Use DispZuy Rung to display the rung number, output coil, or memory address 
entered in the work area. 

Search Func (F2): Use Search Function to search for a program element. Refer to section 3 of this 
chapter for instructions. 

Edit Commnt (F3): Select E&t Comment to edit annotation in Window mode or in Page mode. Use 
this key in conjunction with the Display All/Display Nicknames (F7) key to select the 
format for annotation display. Refer to chapter 6 for information on editing annotation. 

Delete Rung (F4): Use DeZete Rung to delete the rung at the cursor position. Rung explanations in 
the annotation file will be renumbered automatically if a file name is active. 

Insert Rung (F5): Use Inserf Rung for each rung that you add to the program. This function displays 
the Edit Rung keys, which are used to select the program elements. Rung explanations in 
the annotation file will be renumbered automatically, if a file name is a&e. 

Edit Rung (F6): Use Edit Rung to edit the rung at the cursor location. This function displays the Edit 
Rung keys, which are used to select the program elements. 

Disply All (F7): Use Display AU/Display Nicknames to toggle the format of the ladder logic display 
between reference and &&name display, or annotated display. The fire containing the 
.NAh4 file for the program must be present in the default drive for proper annotated 
display. Refer to chapter 6 for more information. 

Returning to the Supervisor Menu 

Press the Superv Menu (F8) key when you want to return to the Supervisor menu from the ladder 
diagram display. 

Displaying a Specified Rung 

1. Typeoneof 

A. Enter the 

B. Enter the 

C. Enter the 

D. Enter the 

the following into the work area: 

number of the rung in the data line, in decimal format, 

coil reference in the reference line, 

memory address in the data line, in hex format. 

nickname in the text line. 

2. Press the Disply Rung (Fl) key. The selected rung appears at the top of the screen, followed by up 
to six lines of the program. The cursor indicates the rung, coil, or memory address that was 
specified. 
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Inserting a Rung 

1. If the new location for the rung is not shown, display it using the Search or Display Rung function. 

2. Place the cursor on an element in the rung before the location where you want the new rung. 

3. Press the Insert Rung (F5) key. 

Editing a Rung 

. 

1. If the rung is not shown, display it using the Search or Display Rung ftinction. 

2. Place the cursor on the rung to be edited. 

3. Press the Edit Rung (F6) key. 

4. Continue at section 3, Editing Q Rung. 

Deleting One or More Program Rungs 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

Decide how many rungs will be deleted. 

Place the cursor on .the first rung to be deleted. If the rung is not shown on the screen, display it 
using the Search or Display Rung function. 

If you are deleting just one rung, press the Delete Rung (F4) key. Go immediately to step 5. The 
following message will be displayed: i. 

PRESS CONFIRM TO DELETE RUNG x 

If you are deleting multiple rungs, use the Select key to move the cursor to the data line (bottom 
line) of the work area. Then type in the number of rungs to be deleted. Press the Alt/D keys to 
delete the rungs. The following message will be displayed: 

PRESS CONFIRM TO DELETE RUNG x - x 

To confirm the deletion, press the Confirm (Shift/O) key. To cancel the deletion, press any other 

key . 

Repeat this procedure for the next group of rungs to be deleted. 

Reference Substitution in a Program 

The Reference Substitution function allows you to replace all occurrences of an explicit reference in a 
program. This allows you to randomly select I/O and register points during program development. 
Mter the real hardware points are established, the Reference Substitution function can replace these 
randomly-selected points with correct reference types and addresses. 

The reference can be replaced in two ways; both are described below. 

If the program is not currently in memory, load it in, as previously described. The program name must 
be the active file name. If the file name is not currently active, the following error message will be 
displayed: 

FUNCTION ONLY VALID WITH FILE NAME ACTIVE 
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Replacing the Same Reference Type in a Program: 

Follow the steps below to replace a reference: 

1 . 

2 0 

. 3 . 

4 . 

5 . 

6 . 

7 . 

With the Edit Program main menu keys displayed, enter the new reference address into the 
reference (center) line of the work area. 

Enter the old reference in the data (bottom) line of the work area. Enter only the reference number, 
not the reference type. The following entries would replace reference R0003 with R0143: 

Text Line 
Reference Line 
Data Line 

. 
(no entry) 

R0143 New Reference 
0003- Old Reference 

Press the Alt/S keys to begin the replacement. The following message will be displayed: 

PRESS CONFIRM TO REPLACE ALL OCCURRENCES OF BY 

Press the Confirm (Shift/O) key to confirm the global substitution. 

If during the global substitution, the new reference cannot replace the old reference, the screen will 
display the rung where the substitution was unsuccessful and you will be allowed to abort or 
continue. 

If you choose to abort the substitution at any time during the process, the .LAD f”ile will be 
automatically reloaded from disk to restore it to its previous state before this last global substitution, 2. 

If the substitution is successful, the following message will be displayed: 

REPLACED OCCURRENCES WHILE ATTEMPTING 

Replacing a Reference Type with Another Reference Type 

Follow the steps below to replace a reference of one type with a reference of another. 

1 . 

2 . 

With the Edit Program main menu keys displayed, enter the new reference address into the 
reference (center) line of the work area. 

Enter the old reference as a nickname into the text (top) line of the work area. The reference must 
not already be assigned to another nickname. The following entries would replace the current 
reference assigned to nickname LIMITSW (for example, 00053) with reference 10017: 

Text Line 
Reference Line 
Data Line 

LIMITSW 
10017- - 

If the nickname entered in the text line of the work 
the following error message will be displayed: 

area is not associated with a reference address, . I 

Nickname 
New Reference 
(no entry) 

NICKNAME NOT DEFINED 

If the new reference address is already associated with another nickname, the following error 
message will be displayed: 

THE SPECIFIED REFERENCE IS ALREADY ASSIGNED TO A NICKNAME 
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3 . Press the Alt/S keys to begin the replacement. The following message will be displayed: 

PRESS CONFIRM TO REPLACE ALL OCCURRENCES OF BY 

4 . 

5 . 

Press the Confirm (Shift/O) key to confirm the global substitution. 

If during the global substitution, the new reference cannot replace the old reference, the screen will 
display the rung where the substitution was unsuccessful and you will be allowed to abort or 
continue. 

6 . 

7 . 

If you choose to abort the substitution at any time during the process, the .LAD file will be 
automatically reloaded from disk to restore it to its previous state before this last global substitution. 

If the substitution is successful, the following message will be displayed: 

REPLACED OCCURRENCES WHILE ATTEMPTING 

With this method of substitution, the nickname and name are de-associated from the old reference and 
re-associated with the new reference. Coil labels retain their old association. 

Time Stamp 

The time used in the time 
clock in the CPU. After a 

stamp is based on the Logicmaster 5 software (DOS), not on the real-time 
normal edit session is completed, the program in Logicmaster memory will 

reflect the date and time of the most recent edit session. The time stamp will then transfer to the 
memory cartridge during a program download. . 

If the program is uploaded and then downloaded, without performing any edit operations, the time stamp 
will not change. In addition, if a program is edited but never downloaded to the CPU, the time stamp in 
the memory ctidge will not change. 

For on-line changes, the time stamp in the memory cartridge will be changed when the on-line change is 
stored to the memory cartridge. 

For information on synchronizing the clock functions in the Logicmaster software with the real-time 
clock in the CPU, refer to section 2 of chapter 3, Scratch Pad. 
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SECTION 3 
Editing a Rung 

This section explains: 

l How to’access the edit functions. 

. How to add an element to a rung. 

l How to enter or change a reference. 

l How to add an open space to a rung. 

l How to accept or cancel a rung. 

. Accessing the Edit Functions 
Using either the Insert Rung or Edit Rung function key provides access to these function key 
assignments: 

T-R/ SHIFT/ -g SPEC ADVNCD OPEN 
XRELAY 2COUlWR 3 MOVE 4 0 SFUNC 6 7MN CRP 8 SPACE 

Use these keys to add elements to a rung. The functions of each are explained later in this section. To 
edit a rung: 

1 . 

2 . 

3 . 

4 . 

Place the cursor on the rung to be edited, and press the Edit Rung (F6) key. 

For a simple function such as a relay, you can enter the reference and then select the element. The 
element will appear with the reference above it. 

For a function requiring more than one reference, select the function first. Then, enter the 
references as indicated by the display. For example, select a Move A to B function: 

***jr*** ******* 

-I A MOVE B - I 
Here, you must first enter the reference for A, the source of the data. The reference may be any 
valid register or I/O reference beginning on a word boundary, or a constant of -16,384 to +16,383. 

After entering the reference for A and pressing the Enter key, the cursor moves to B, where you 
enter the destination of the copied data. It may also be any valid register or I/O reference beginning 
on a word boundary. 

Refer to chapter 2 for more information on entering values in the work area. 

Some instructions occupy more than one column on the screen. The softkey assignment for a function is 
only visible when the edit cursor is in a position that allows enough space for the function to fit on the 
line. Note that it is only legal to enter mnemonic functions on the top line of a rung. In the case of 
timers, counters, and latches, mnemonics can be entered on the top line of both the enable and reset 
mings. 
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Entering a Reference 

To enter a reference, type in the reference type and address using the numeric keypad. When the correct 
value has been entered, press the Enter key. 

To enter both the reference and a value for the reference: enter the reference in the middle line of the 
work area, and enter the value in the bottom line of the work area. Then, press the Shift/Enter keys at 
the same time. 

Many functions require references that begin on a word boundary. If a value is entered which is not 
word aligned, the system adjusts the entry to be on a word boundary. The screen displays the new value 
assigned to the reference. 

Adding an Open Space to a Rung 
. 

Use the OPEN Space (F8) key in the Edit mode to open element spaces in a rung. Use the function keys 
to select the direction, as described below: 

V 

MOVE MOVE -9 EDIT 
1 RIGHT 2 3 DOWN 4 85 6 7 8 MENU 

& l 

Use these keys as follows: 

Move Right (Fl): All elements to the right of the cursor and the element at the cursor position move 
one position to the right in that line only. A new element can now be “inserted at tiie 
cursor position. 

Move Down (F’3): Select Move Down to open a new rung line. For example, by using this key, space 
for a new parallel contact can be inserted between MO parallel contacts. Unused spaces 
will be deleted when the rung is accepted. This key assignment is only displayed when 
there is room to move the line down. 

Edit Menu (FS): Select Edit Menu to return to the basic Edit function key assignments. 

Exiting a Rung 

While you are editing a rung, the cursor remains in that rung. There are three ways to leave the rung: 

1 . 

2 . 

3 . 

Complete the rung, and enter it into the program by pressing the Accept key. At this time, the 
system checks the construction of the rung. If the rung is accepted, the Edit functions appear at the 
bottom of the screen. The cursor can now be moved to another rung. 

If you want to terminate editing the rung without placing any changes in the program, press the 
Abort key. Respond to the prompt that appears by pressing the Confixm (Shift/O) key. If any other 
key is pressed, that rung remains open for further editing and is not aborted. 

Press the Suprv key and the Confirm (Shift/O) key to return control to the Supervisor menu without 
updating the rung. 
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Adding a Relay to the Program 

When the Relay (Fl) key is selected in Edit mode, the screen displays the following function key 
assignments: 

I I I4 
1- NO- 2- NC- 

+,9,-+ VEXT rung EDIT 
3SHUNT4 CONN #S 6 7 COIL 8 MENU 

Adding a Timer or Counter to the Program 

When the Timer/Countr (F2) key is selected in Edit mode, the screen displays the following function 
key assignments: 

I -g T/C EDIT 
-RESET 2ACCuKL 3 4 #5 6 7 COIL 8 MENU 

Adding a ShiftflMove Function to the Program 

When the Shift/Move (F3) key is selected in Edit mode, the screen displays the following function kev 
assignments: 

I rung Bf/BCD BCD/Bf EDIT 
1 2 3 4 # SCONVRT 6CONVRT 7 COIL 8 MENU 

Adding a Special Function to the Program 

When the Spec Func (FS) key is selected in Edit mode, the screen displays the following funcuon Key 
assignments: 

NO END rung EDIT 
1MCR 2 SKIP 3 OPER 4SWEEP #S 6 7 COIL 8 MENU 

Adding an Advanced Function to the Program 

When the Advncd Mn Grp (F7) key is selected in Edit mode, the screen displays the following function 
key assignanents: 

I DATA ARITB TABLE LIST rung MATRIX CONTRL BASIC OPEN 
1MOVE 2 FUN6 3 MOVE 4 FUNC # 5 FUNC 6 FUNC 7MN GRP 8 SPACE 

NOTE 

For more information about using these functions in a program, refer to chapter 12, Programming, and chapter 13, 
Series Five Function Set. 
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SECTION 4 
Searching for a Program Element 

This section explains how to search for a program element while in Edit Program mode. 

To search for an element of a program being displayed on the SUMI, pms the Search FWC (F2) key 
Erom the Edit or Display Pr0v functioxL The screen displays these function key assignment: 

l Executing a Search 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

3 . 

8 . 

regardless of how that referace is used, type the entry into the 
Continue at step 4 below. 

To search for a reference only, 
Eference line of the work m 

Tosearchforanickxuune,typeit into the text line of tie work area. To search for a specific use of a 
nickname, then select the type of element using the function keys, as shown in the listing than 
follows in this secxio~z, Continue at step 4 below. _ 

After entering a refexnce or nickzuune, if desirtd, press the appropti search function key(s) as 
explained on the following pages. This will enter the name of the function into the work ara 

Use the Advnce/Backup (F2) key to select whether the search will be made forward&or backward in 
the program. The key diction displayed reflects the cmmt search direction. 

Use the Ref Exp (F3) key to selects 

A. Explicit References only - to search only for references actually entered in the ladder diagram 
and displayed on the scxeer~ 

B. Explicit and Implied - to search for both Explicit and Implied References, which are not shown, 
but which a~ included in tables, and similar functions. 

Use the Fivm Top/From &rent (F4) key to select whether the search will begin at the start of the 
program, or at the current rung. The key function displayed reflects the current starting point. 

Press the Begin Search (Fl) key to stazt the search for the program element indicated in the work 
area, When the element is locate& that element will be displayed at the top of the screen. To repeal 
the scar&adjust the parameters as needed and press the Fl key again. 

To exit from the Search Function, press the Progrrn Menu (FS) key. The system returns to either the 
Display Program or Edit Program function. 
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ddWildcard” Nickname Search 

An asterisk (*) can be used to search for similar nicknames. It must be used at the end of the nickname. 
- For example, entering PB* would search for PB, PBl, PB2, PB3, or PB44. . 

1. Enter the nickname in the work area, using the * to replace the variable characters at the end. 

2. Use the F4 (From Top/From Curent) key to select the starting point. 

3. Use the F2 (Advnce/Backup) key to select the direction of the search. 

4. Press the Begin Search (F1) key to start the search. 

Search Keys: Definitions 

The Search function keys are summarized below: 

Begin Search (Fl): Select Begin Search to start searching for the element defmed in the work area. 
Selections relating to the search operation must be made before pressing this key. 

Advnce/Backup (F2): Select Advance/Backup to toggle the search direction between forward and 
reverse. . 

Ref Exp/Ref Imp (F3): Select Reference Explicit/Reference Implicit to toggle the search between 
explicit (REF EXP) and implicit (REF IMP) references. 

From Top/From Curent (F4): Select From Top/From Currenf to toggle the starting point of the 
search between the top of the program and the current cursor location. 

Relay Elemnt (FS): Select Relay Element to display the Relay Element Search function keys. 

Basic Func (F6): Select B&c Functiuns to display these additional Search keys: 

Advncd Func (IV): Select Advanced Functins to display thes following Search keys: 

Progrm Menu (F8): 

Shift/Move (F3) 

Special Functions (F5) 

Data Move (Fl) 
Arithmetic Functions (F2) 
Search Table (F3) 
List Functions (F4) 

Matrix Functions (F5) 
Control Functions (F6) 

Select Program Menu to return to the Edit Program menu. 
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Searching for a “Bad Opcode” 
The Special Function keys include the Bad Opcode (F7) key. This key can be used to locate invalid 
instructions. For example, certain commands in a program may be incomparible with the Logicmaster 5 
softwart. This is indicated by the message “UNRECOGNIZED OPCODE” when a program is loaded 
finm the CPU into the Logicmaster S system, Use the Bad Opcode seti function to locate each bad 
opcode. Edit out each bad upcode using the Open Space and Move Right edit functions. Then, enter the 
qqqxhtc clemcnL For cmunple: 

I ROO272 R00274 
0-m I A GREATER THAN B I- 

. This is an opcode from a program not compatible with Logicmaster S software. For this rung, you wotid 
delete the illegal lines, open a space before the A Greaxer Than B mnemonic, and edit in a compatible 
refercncc. The same rtmg might then look like this: 

00100 ROO272 R00274 
I-_-I +--1 A GREATER THAN B I- 

If a pgranr, which does not confom to the programming instructions in chapters 12 and 13, is 
up~oadccJ it must be cum before pxweding. . 
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SECTION 5 
Ladder Diagram File Editing 

This smion explains: 

l Howtosaveputofaprograrninasqxratefile. Thisfilehasthtcxtcnsion.SDEandiscalledaSide 
file 0 

l How to copy all of a .SDE file into another prognnn. 

* How to copy all of the laddtr logic cunthcd in a Tad fk into another pqram. 

Copying Rungs to a Side (SDE) File 
. Follow the steps below to copy rungs hm a program into a separate file called a Side file. 

1 . 

2 0 

3 0 

4 . 

5 . 

With the program displayed in Edit mode, determine the exact number of rungs you want to copy 

into the Side Cle. 

Phccthecursoratthekstrungtobccopic& 

Use the Select key to move the cursor in the work area to the top line, and enter a name for the file. 
The system will automatically add the extension .SDE to this file name when the file is created. 

Use the Select key to move the cursor in the work arw to the bottom line, and enter the number of 
rungs to be copied to the file. 

prtss the Alt/w keys. The system creates a new file, consisting of the specified rungs. 

Adding the .SDE or .LAD File to a Program 

The en& content of the .SDE or LAD file can be added to the ladder diagram program if no fde name 
is active. 

Follow the steps below: 

1 . 

2 l 

3 . 

With the program to receive the added rungs displayed in Edit mode, place the cursor on the rung 
prior to which the extra rungs should be added. 

USC the Select key to move the -or in the work area to the top line, and enter the name of the 
.IAD or .SDE file. For the LAD file, you must enter the extension LAD after the file name. 

Press the Ah/G keys. The extra rungs appear in the display. 

Using these functions an create an incorrect program, For example, it is possible to insert 
an End of Sweep in the middle of a program, or more than 32 subroutines in the pmgram. 
Be sure to check the program you create for correct format. Tbe system will not store a file 
with incorrect format, 
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Annotation is an important feature of the Lqicmaster 5 Pro gramming and Documentation software. It 
can be used to add explanatory text to a ladder logic program. The annotation can be names and 
nicknames for individual references, and longer blocks of text used for rung explanations and coil labels 
within the program. 

This chapter explains how to create, how to display, and how to print annotation. Refer to the 
appropriate sections: 

Section 1. Types of Annotation: This section introduces the four types of annotation. Read this 
section before going to sections 2 through 4. 

Section 2. Entering and Editing Annotation: Section 2 explains how to create annotation, as part of a 
ladder logic program, or separately. It also explains how to adjust the annotation when rungs are added 
or deleted in a program. Finally, this section gives hxuctions for creating a separate ftie to contain 
additional annotation text for printing. 

Section 3. Viewing Annotation in Display Program Mode: Section 3 summarizes the ways in which 
annotation can be displayed. 

Section 4. Printing Annotation: This section supplements the information on printing (refer to chapter 
8) with specific instructions for printing annotation. 
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SECTION 1 
Types of Annotation 

Logicmaster 5 Programming and Documentation software features four types of program annotation: 

Nicknames: A program reference can be assigned a “nickname” of up to 7 ASCII-keyboard 
characters. Each nickname must be unique within a program. Examples of nicknames 
are LS035, PBl lA@, SOL129C. Every discrete reference and all registers from ROOOl 
to R16384 can be assigned a nickname. The total number of nicknames permitted in a 
program is either 2048 or 4096. The number depends upon the selection made for 
‘ ‘Windowing” on the Machine Setup menu. Refer to chapter 10 for more information on 
Windowing. 

Names: Every program reference can also be assigned a “name” of up to 21 ASCII-keyboard 
characters. Names are formatted as three lines of 7 characters each. Reference numes do 
not have to be unique within a program. Examples of names are: HIGH LEVEL 
ALARM, ERROR CONDITN DETECTD. Every discrete reference and all registers can 
be assigned a name. 

NOTE 

The total number of names and nicknames permitted in a program is limited only by the amount 
of space available on the disk. 

Inter-Rung Explanations: For each rung, an explanation can be entered. The explanation might 
describe the logic function, or provide diagnostic information for maintenance personnel. 
A rung explanation can have up to 4000 ASCII-keyboard characters, entered up to 255 
characters per line. The display will show only the first 74 characters, with a diamond 
symbol indicating the presence of additional characters. 

Coil Labels: Each discrete reference used as a coil can be assigned a label to represent its function, or 
its output device. Coil labels can contain up to 4000 ASCII-keyboard characters, entered 
up to 255 characters per line. The display will show only the first 46 characters, with a 
diamond symbol indicating the presence of additional characters. Coil labels appear 
above the coil on the screen, and in 80.column printouts. They appear to the right of the 
coil on 132.column printouts. 
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SECTION 2 
Entering and 

This section emlains 

l How to 

l How to 

l How to 

l How to 

l How to 

A 

toggle the 

create and 

c lisplay between ladder-logic and annotation display. 

edit names, nicbames, rung explanations, and coil labels. 

Editing Annotation 

the annotation editing features of the Logicmaster 5. Included are: . 

use the editing functions. I 

create additional text fdes for printing. 

re-number rung explanations, if rungs have been added or deleted in the ladder logic. 

. Accessing the Annotation Editing Functions 

Annotation editing functions are accessed through the Edit menu. 

I 
DISPLY SEARCH EDIT DELETE rung INSERT EDIT DISPLY SWPERV 
1RUNC 2 FUNC 3COlWUT 4 RUNG #SRUNG 6RUNG 7ntr. 8MENtf 

Two of these Edit Mode function keys are used with annotation: 

Dispiy All (F’7): In the Edit menu, select Display AWDispZizy Nicknames to toggle the format of the 
program display between reference display (or nickname only) and annotated display 
(reference, nickname, name). The .NAM file for the program must be present in the 
default drive for proper annotation display. 

Edit Commnt (F’3): E&Comment allows access to the annotation entry and editing fimctions. When 

the F3 key is pressed, the following functions become available: 

EDIT EDIT EDIT rung RENUM PAGE/ EDIT 
~=LAN2r.nREL3NAME 4 # SEXPUN 6DISPLY 7 8MEm 

Edit Comment Function Keys 

The Edit Comment function keys are defined below. They are described more fully on the pages that 
follow. 

Edit Explan (Fl): Select Edit ExpZunafions to enter or edit rung explanations. 

Edit Label (F2): Select Edit L&Z to enter or edit coil labels. See “Entering Annotation in Window 
Mode” for more information. 

Edit Name (F3): Select Edit Name to enter or edit names and nicknames. 

Renum Explan (F5): Select R&number Explanations if rungs have been added or deleted in the 
program ti a time when the ftie containing the annotation was not present. 

Page D&ply (F6): Select Pagepwindow DispZuy to toggle the display between Page Display mode and 
Window Display mode. 
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Using Annotation in a Program 

To use annotation in a program, a 
to 8 characters in the text line of 
Print from the Supervisor menu. 

. 
file name must be specified. To do this, enter a program name of UP 
the work area prior to selecting Display Program, Edit Program, or 

Loading the Program 

Follow the steps below if the program to be annotated is not already displayed on your screen. 

1. If the program is stored on disk, type in the name of the program and press the Enter key. Then, 
press the Alt/L keys to load the program fkom the Supervisor menu. Continue at “Creating an 
Annotation File” below. 

. 2. If the program is the one now in the CPU, use the 
Logicmaster memory. 

A. From the Supervisor menu, press the L/S/V Func (F6) key. 
/W4\ 1 

Be In the Load,/StoreNeriQ menu, press the Load Func \rq Key. 

C. Enter the disk drive ID (P = CPU), and press the Enter key. Continue on the next page. 

Load/Store/Verify functions to load it into 

Creating an Annotation File 

The program name must be entered from the Supervisor menu 
the 

1 . 

2 . 

Ele name, follow the steps below: 

From the Supervisor menu, type in the file name for the 

To create the file without entering Edit Program mode, press the Enter key. The file name will be 
displayed below the menu selections. 

to use annotation. If you have not entered 

Prow. 

Or, press the Edit Prog (F2) key. When the backup prompt appears, enter N if no annotation file 
with the same name already exists, or Y if you want to save a previous version of the fde before 
editing the annotation. 

Entering Nicknames When Creating a Rung 

Nicknames can be entered when a rung is created, or entered separately. Follow the instructions below 
to enter a nicbame while creating a rung. 

1 . 

2 . 

3 . 

Be sure that the program name has been specified from the Supervisor menu. 

While entering a program element, the reference is entered in the center line of the work area. To 
assign a niclzname for that reference, enter up to 7 ASCII-keyboard characters in the top line of the 
work area For example: LS035, PBl lA@, SOL129C. 

Press the Shift key and the Enter key at the same time, or press an instruction function key. The 
system checks whether the reference has been used before in the program, and whether the 
reference has already been assigned a nickname. If not, that nickname will be assigned to the 
reference throughout the program. The nickname will be stored on the program disk when the rung 
is accepted. 

If the nickname has already been used, a message is displayed and the nickname is not stored. 
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If the reference has a prior nickname, a message is displayed requesting confirmation to delete the 
prior nickname. If confirmed, the new niclmame will replace the former one throughout the 
program. It will be stored on the program diskette. 

Deleting a Nickname 

To delete a nickname, enter the reserved name “NONE” as the nickname in the top line of the work 
area, Enter the reference from which the nickname is to be deleted in the center line of the work area. . 
Press the Shift/Enter keys at the same time, or select an insuuction function key. A message will be 
displayed, confirming the nichame deletion. * 

Changing Nicknames and References On-Line 
. Nicknames and references can be changed on-line. However, a nickname cannot be added to a reference 

on-line. 

Entering Annotation in Window Mode or Page Mode 

In addition to entering nicknames when creating a rung, annotation can be entered in either Window 
mode or Page mode. 

In Window mode, a window is created in the ladder logic. In this way, the annotation can be edited 
while the logic is displayed on the screen. 

In Page mode, the entire scTeen is used for annotation. Note that Page mode can be used to eweer 
annotation prior to actually creating the ladder Logic. The annotation will be saved in a fi2e, for future 
use. 

NOTE 

It is significantly faster to edit niclmames in Page mode. For contiguous references, using the 
increment key in Page mode is, by far, the fastest way to enter nicknames. 

When entering rung explanations or coil labels, which can contain many lines of text, a beep occurs near 
the end of a display line. This is similar to the end-of-line bell on a tn>ewriter. 

Editing Annotation in Window Mode 

Window mode allows annotation to be entered while the ladder logic is displayed. Follow the steps 
below to edit annotation in Window mode: 

1, From the Edit menu, press the Edit Commnt (F3) key. The Edit Comment menu appears: 

EDIT EDIT EDIT rung RENUM PAGE EDIT 
mLAN2LABEL3NAME 4 # SEXPLAN 6DISPLY 7 8bmuu 

The Edit Name (F3) key is available only when Edit Comment is pressed from Display All mode and the 
cursor is at a rung element with a register or discrete I/O reference. The Edit Label (F2) key is available 
only when the cursor is on a rung with a coil. 

2. If the F6 key is labeled Window Disply, press the F6 key to enter Window mode. 
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Entering a Rung Explanation in Window Mode 

To enter a rung,explanation in Window mode, follow the steps below: 

1 . 

2 . 

3 . 

. 

With the cursor at the rung where the explanation will appear, press the Edit Explan (Fl) key. A 
reverse-video window appears above the rung. The window is seven lines deep and 74 characters 
wide. 

Enter text for the rung explanation into the window. If necessary, refer to the editing instructions 
given later in this section. The edit window will scroll upward when the bottom is reached, 
allowing entry of up to 4000 characters. 

When the rung explanation is complete, press the Accept key to save it (or the Abort key to delete 
it). Saved text will be stored in the program’s .EXP file. 

Entering a Coil Label in Window Mode 

. To enter a coil label in Window mode, follow the steps below: 

1 . 

2 . 

3 . 

With the cursor at the rung where the label will appear, press the Edit Label (F2) key. A 
reverse-video window appears on the right side of the screen, above the rung. The window is seven 
lines deep and 46 characters wide. 

Enter text for the label into the window. If necessary, refer to the editing instructions given later in 
this section. The edit window will scroll upward when the bottom is reached, allowing entry of up 
to 4000 characters. 

When the coil label is complete, press the Accept key to save it (or the Abort ke) to delete it). 
Saved text will be stored in the program’s XXP file. / 

Edith& Names in Window Mode 

e To 

1 . 

2 . 

3 . 

:nter a name for a reference in Window mode, follow the steps below: 

In Display All mode, with the cursor at the rung element where the name will appear, press the Edit 
Name (F3) key. A window appears above the reference. 

Enter text for the name into the window. If necessary, refer to the editing insuuctions given later in 
this section. 

When the name is complete, press the Accept key to save it (or the Abort key to delete it). If saved, 
the name will be stored in the program’s NAM file. 

Editing Annotation in Page Mode 

Page mode permits fbll-screen display of annotation. It is useful for entering annotation before creating 
the ladder logic for the program. Follow the steps for loading the program and creating the annotation 
file given earlier in this chapter. 

Follow the steps below to edit annotation in Page mode: 

1. In the Edit menu, press the Edit Commnt (F3) key. The Edit Comment menu appears: 

EDIT EDIT EDIT rung RENXJM PAGE EDIT 
I.E~LJW~~L~NA~~ # SEXPLAN 6DISPLY 7 8 &mm 
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2. Press the F6 function key if it cufiently is labeled Page Disply. The ladder logic disappears from 
the scr;een. 

Entering a Rung Explanation in Page Mode 

To enter a rung explanation in Page mode, follow the steps below: 

1 . 

. 

2 . 

3 . 

4 . 

Use the Select key to move the work area cursor to the bottom line. 
which the rung explanation is to appear. 

Enter the rung number above 
The decimal mode of data entry must be selected by 

pressing the Shift/Dee keys on the keypad area (or Ah/U keys on some IBM-compatible 
computers). 

. 
The Increment and Decrement keys are shifred key functions.’ These keys can be used when 
entering rung explanations in sequential order. 

Press the Edit Explan (Fl) key. A reverse-video window appears for entering the text of the rung 
explanation. The window is 21 lines deep and 74 characters wide. 

Enter text for the rung explanation into the edit window. If necessary, refer to the editing 
insm~tions given later in this section. The edit window will scroll upward when the bottom is 
reached, allowing up to 4000 characters to be entered. 

When the rung explanation is complete, press the Accept key to save it (or the Abort key to delete 
it). The text will be stored in the program’s .EXP ftie. 

Entering a Coil Label 

To enter a coil label in 

in Page Mode 

Page mode, follow the steps below: 

nickname in the top line of the work area, or the coil reference in the center line 1 . 

2 . 

3 . 

4 l 

Enter either the coil 
of the work area. 

The Increment and 
entering coil labels in sequential order. 

Decrement keys are shifted key functions. These keys can be used when 

Press the Edit Label (F2) key. A reverse-video window appears for entering the text of the coil 
label. The window is 21 lines deep and 46 characters wide. 

Enter text for the label into the window. If necessary, refer to the editing instructions given later in 
this section. The edit window will scroll upward when the bottom is reached, allowing up to 4000 
characters to be entered. 

When the coil label is complete, press the Accept key to save it (or the Abort key to delete it). The 
text will be stored in the program’s .EXP file. 

Editing a Name or Nickname in Page Mode 

To enter a name or nickname for a reference in Page mode, follow the steps below: 

1. Enter either the nickname in the top line of the work area, or the reference in the center line of the 
work area, 

The Increment and Decrement keys are shifted key fi~~~ctions. These keys can be used when 
entering references in sequential order. 
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2. Press the Edit Name (F3) key. The following display appears. Here, the illustration assumes that 
10601 was entered in the second line of the work area. 

NAME FIELD #l ~~~~~~~~-~~~~~~~ 

NAME FIELD #2 ----------~~~~~~ 

NAME FIELD #3 ______CIIIIIIIII 

NICKNAME FIELD __CIIIIIIIII____ 

REFERENCE ADDRESS FIELD ------ 10601 

3. Enter the desired text into- the window. If necessary, refer to the 
this section. 

editing ins~ctions given later in 

. 

4. When the text is complete, press the Accept key to save it (or the Abort key to delete it). The text 
will be stored in the program’s annotation file. 

. 

Annotation Text Editing . 

In an edit window, the end of the explanation or label is marked [EOB] (End of Buffer). 
text in the window, the [EOB] appears in the upper left comer of the window. Enter new 
it in. When the text is complete, press the Accept key to save it in an .EXP file with the 
the program ffie name. 

If there is no 
text by typing 
same name as 

Text Editing Instructions 

The bottom of the screen shows the function key assignments. Edit text using these keys, as described 
below: 

UPPER UND c UND w UND L rung DEIZOL RESET PASTE TOP 
1 2 DEL C 3 DEL W 4 DELL # 5 EOL 6SELECT t CUT 8BOTTOM 

The upper and lower functions of the keys toggle when the keys are pressed. Text editing must be ended 
either by pressing the Accept key, or by passing the Abort key or Supervisor key. 

Upper (Fl): Select UpperlLower to toggle the active functions of the other keys. Press the Fl key to 
select Upper (as shown above) or Lower functions. 

Und C/Del C (F2): Select Delete Character to delete the character at the cursor position, and move 
the following text one character to the left. 

Select insert Chmzcter to insert the most recently deleted character immediately before 
the cursor position, and move the cursor one character left, to the new character’s 
position. This can be done repeatedly, to insert the most-recently deleted character at 
several positions in the text. 

Und W/Del W (F3): -Select Delete Word to delete all the characters (255 maximum) from the cursor 
position to the next word or the next carriage return. 

Select Inserf Word to insert the most recently deleted character string (word segment) 
immediately before the cursor position. 
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Und L/Del L (F4): Select Delete Line to delete all characters from the cursor position to the end of 
the line, including the carriage return. 

Select Inserf Line to insert the most recently deleted line of text immediately before the 
cursor position. If the line length exceeds 255 characters, no insertion will occur. 

DELEOL/EOL (F5): Select End of Line to move the cursor to the end of the line. 

Select Delete End of Line to delete all characters from the cursor to the end of the line, 
but not the carriage return at the end of the line. 

Reset/SeIect (F6): Use SeZect to mark a location in the window f?om which text will be removed using 
the Cut (F7) key. After pressing the F6 key, move the cursor to indicate the area from 
which text will be removed. 

Use Reset to reset (or deselect) the selection made with the F6 key. 

.Paste/Cut (F7): Select Cuf to remove the characters selected with the F6 key. These characters are 
placed in a buffer, they can be placed elsewhere in the text window using the Paste key. m 

Select Pasti to insert the contents of the buffer immediately before the cursor location. 
This can be done more than once, to make multiple copies of the same text, Text can be 
restored to its original location using the F7 key. 

Top/Bottom (FS): Select Top to move the cursor to the first character of the text block. . 

Select Bottom to move the cursor to the last character of the text block. 

Creating Additional Text Files for Annotation Printout . ~1 

The maximum number of characters that can be included in a rung explanation or coil label is 4000. 
However, longer text can be incorporated in a program printout by creating an annotation text file. Such 
text files can only be printed, not displayed on the screen. - 

To include a text file in a printout, follow the steps below: 

1 . 

2 . 

3 . 

Create the file, using one of the many DOS-compatible word-processing sofiware packages. 

Store the text file on a drive that is accessible to the system during the printout. 

Create the coil label or rung explanation, as described earlier in this section. At the place in the 
label or explanation where the text file is to be included in the printout, move the cursor to the 
beginning of a new line, and enterU followed by the drive designation (if necessary), and the name 
of the fde. There must be no other text on the same line. For example: 

Renumbering Rung Explanations . 

Rung explantions are stored in a different file from the ladder logic for the program. If rungs are added 
or deleted in the program, the system will automatically re-structure the text in the annotation file so that 
the explanations will appear in the correct locations in the program. 

However, if the annotation file is not present when the program is changed (i.e., the diskette containing 
the annotation file is not in the drive) or during file merge operations (i.e., including rungs from an :SDE 
file), the system will not be able to perform this automatic re-structuring on the annotation file. In that 
case, the annotation must be changed to agree with the new program content. If rungs were added or 
deleted when the annotation file was not available, follow these steps: 
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. 

4 . 
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Window Mode: If rungs weret added, move the cursor to the first new rung of logic. If rungs were 
deleted, move the cursor to the first rung after the deletion. 

Page Mode: If rungs were added, type the rung number of the fmt new rung of logic, on the center 
line of the work area, If rungs were deleted, type the rung number of the first rung after the 
deletion, on the center line of the work area. 

In the bottom line of the work area, using signed decimal mode, enter a + sign to indicate added 
rungs, or a - sign to indicate deleted rungs. Follow that with the number of rungs added or deleted. 

NOTE 

The use of incorrect values may result in a loss of more explanations than intended. . . . 

Select the Renum Explan (F5) key from the Comment Editing display. The screen displays the 
following message: 

PRESS CONFIRM TO MOVE EXPLANATIONS - SOME MAY BE LOST 

Press the Confirm key to execute the re-numbering. The rung explanations will be re-numbered in 
the direction, and by the quantity entered. 
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SECTION 3 
Viewing Annotation in Display Program Mode 

This section explains the annotation display features of the Logicmaster 5 system. Included are: 

l How to toggle the display between ladder-logic and annotated display. 

l How to display annotation in Page mode or Window mode. 

Accessing the Annotation Display Functions 

Annotation display functions are accessed through the Display Program menu. 

I 
DISPLY SZARCB DfSPLY ONLINE -g OV'RIDE TOGGLE DXSPLY SUPER77 

1RfMC 2 FUNC 3COMMNT 4CHANGE # 5 REF 6STATUS 7 ALL 8MEN0 

The Display Program menu provides two function keys for annotation display: 

Disply All (F7): Select Displuy AWDispluy Nicknames to toggle the format of the program display 
between reference (or nicbame-only) display, and annotated (references, names, nick- 
names) display. The .NAM file for the program must be present in the default drive for 
proper annotation display. 

Disply Commnt (F’3): Select Display Comment to access the Annotation Display functions. When 
the F3 key is pressed, the following functions become available: 

DISPLY DISPLY -g PAGE DZSPLY 
lEsGAaI2uBEL3 4 #5 6DfSPLY 3 8MENo 

The Display Label function is available only when the cursor is on a rung with a coil. 
The Page Disply (F6) key is available in Window mode; in Page mode, the Window 
Disply (F6) key is available. 

Display Comment Functions 

Dispiy Explan (Fl): Select Display Exphation to view rung explanations. 

If the Window Display (F6) function has been selected and Window mode is active, then 
Display Eqhwfibn wiU display the rung explanation of the rung where the cursor is 
loczed. The rung explanation appears in a reverse-video window that is seven lines deep 
and 74 characters wide. If there is additional text, use the cursor to scroll the text in the 
window. 

If the Page Display (F6) function has been selected and Page mode is active, then Disphzy 
Exphznafion will display the rung explanation of the rung number entered in the bottom 
line of the work area. The rung explanation appears in a reverse-video window that is 21 
lines deep and 74 characters wide. If there is additional text, move the cursor to scroll the 
text in the window. 
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Disply Label (F2): Select Displby Label to display coil labels. 

If the Window Display (F6) function has been selected and Window mode is active, then 
Display Label will display the coil label of the coil on the rung where the cursor is 
located. The coil label appears in a reverse-video window that is seven lines deep and 46 
characters wide. If there is additional text, use the cursor to scroll the text in the window. 

If the Page Display (F6) function has been selected and Page mode is active, then Display 
Label will display the coil label of the coil reference entered in the center line of the work 
area, or the nickname of the coil reference entered on the top line of the work area. The 
coil label appears in a reverse-video window that is 21 lines deep and 46 characters wide. 
If there is additional text, use the cursor to scroll the text in the window. 

Page Display cF6) : Select Pcrge/Window Display to toggle the display between Page Display and 
Window Display mode. 
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SECTION 4 
Printing Annotation 

. 

Annotation can be printed with the ladder program, or separately. Information on printing is provided in 
chapter 8. 

This section describes: 

l The basic steps followed to print annotation. 

l The printout formats, 

l How to print annotation in foreground mode, or from a print file. 

l How to change the title on a printout. 

l How to place borders around comments in printouts. 

Setting up the Printer 

1. If the printer has already been set up and the printout parameters specified, go directly to step 2. 
Otherwise, set up the printer. (This is only required when using a printer for the first time.) 

A . 

B . 

C . 

D . 

If it is a parallel printer, attach it to port 3. Turn the printer on, and place it in On-Line mode. 
Continue at step 1C. 

If it is a serial printer, set the DIP switches and jumpers on the printer, as instructed in the 
manual for the printer. Attach the printer to serial port 1. From the Supervisor menu, press the 
Utilty Func (F8) key and then the Port Setup (F6) key. Enter parameters for port A which 
correspond to those set up for the printer. Then, press the Setup Port (Fl) key to implement the 
printer parameters at the port. 

Return to the Supervisor menu. Press the Print Func (FS) key. If no file name is active, enter 
the file name of the annotation to be printed, on the text (top) line of the work area. 

Define the printer parameters. From the Print menu, press the Define Prim (F5) key. The 
default printer parameters can be changed, as described in chapter 8. 

2. From the Print menu, select Define Output (F6) to determine the content of the printout. Here, you 
can select the program and annotation feature to be printed. 

3. To print the annotation in foreground mode, select Print Out (Fl) from the Print menu. This 
command can either send the output to a printer directly, or store it as a print file for printing later in 
background mode. Specify the port to receive the printout or f9e. If the file is being saved for later 
printing, give it a file name. Press the Enter key to start the printout. 

To print the annotation in background mode, select Print Prog (F2) from the Print menu. Specify 
the printer port and the source drive for the fiie. Enter the program name. Press the Enter key to 
start the printout. 
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Figure 6-l. 800Column Format of Printout with Annotation 
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Figure 6-2. 132~Column Format of Printout with Annotation 
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Changing the Title on the Printout 

When the printer output is defined, a title and subtitle for the printout are created. This title and subtitle 
can be changed before any rung explanation in the program. Each time a new title and subtitle tie 
encountered during a printout of the program, the printer begins a new page. The new title/subtitle 
appears at the top of the page, before the rung explanation, and will continue until it is changed again by 
another rung explanation. 

Follow the steps below to change 

1. At the beginning of the rung 
subtitle. 

the title and/or subtitle for the printout pages. 

explanation, enter the characters \T for a new title or \s for a new 

2. Type up to 60 characters for the title or subtitle, on the same line as the \T or W. 

3. Continue the text of the rung explanation on the next line. 

Placing Borders Around Comments in Printouts 

To make coil labels and rung explanations stand out in program printouts, borders can be printed around 
them. The system will -automatically create a border of the correct size. To place a border around a 
label or explanation, follow the instructions below: 

1 . 

2 . 

Create the coil label or rung explanation, as described in this section. 

At the beginning of a line by itself, enterKi3 followed by t\~o ASCII characters to make up an outer 
and inner border. The DVO ASCII characters must be the next two characters after the B. Any 
spaces in these wo positions will become part of the border. For example: h 

\B* (space) 

This would create a border of asterisks around the outside of the comment. A blank is usually 
@ecified as the inner (second) character, to provide space between the text and the border. 

The U’, W, and 43 can be entered on any of the first three lines of the rung explanation, in any 
order. For example: 

\s New subtitle 
\B * Border 
\T * New title 

For coil labels, the U3 can be any of the first three lines of the text. 

Borders are used only in printouts; they do not appear on the screen. 
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The Display Reference Tablesfunction is used to display the status of any group of references. These 
may be discrete references (Local I/O or Channeled I/O) or registers. 

The Display Reference Tables function can be selected from the Supervisor menu or another screen on 
which it is active. If a CPU is connected and the current system status is on-line, the information shown 
comes from the CPU. Otherwise, it comes tiom Logicmaster memory. 

This chapter explains how to enter, use, and exit the Display Reference Tables function. Refer to the 
appropriate sections: 

Section 1. Using the Display Reference Tables Function: Read section 1 for general information 
about the Display Reference Tables function. 

Section 2. Displaying Discrete References: To display one of the I/O reference tables, refer to the 
insmctions in section 2. In addition to describing entry and exit steps, section 2 explains how to change 
the format of discrete references to decimal, signed decimal, or hex format. 

Section 3. Displaying Data Register Contents: To display the Data Register table, refer to the 
instructions in section 3.. In addition to describing entry and exit steps, section 3 explains how to change 
the format of registers to signed decimal, hex, double precision, ASCII, or text format. 

Section 4. Combining Discretes and Registers in Displays: Refer to section 4 for instructions if vou w 
want to create mixed displays of both discrete and register references. 

6 

Section 5. Making On-Line Changes: Section 5 explains how to make on-line changes to discrete and 
register values. 
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SECTION 1 

Using the Display Reference Tables Function 

This section consists of general instructions for using the Display Reference Tables function. It 
explains: 

l How to 

l How to 

0 How to 

l How to 

enter and exit the function. 

display the reference table you want, from the Supervisor menu. 

move within a table, and fiorn one reference table to another. 

return to the ladder logic display from the reference tables. 

- Displaying Reference Tables for a Program 

To display the reference tables values for a program, follow the steps below: 

1 . 

2 . 

3 . 

The Display Reference Tables function displays the tables for the program currently in Logicmaster 
memory. If the program you want to display is the one now in Logicmaster memory, go to step 5. 

If the program is not currently in Logicmaster memory, you can load it using the Load/Store/Verify 
functions, or the quick-load feature from the Supervisor menu. For On-Line display, the program 
in the CPU and the program in Logicmuster memory must be equal. If the program is loaded from 
the CPU, they are equal. Otherwise, the program in Logicmuster memory must be stored to the 
CPU. 1. 

If you want to load a program from the CPU, or if you want to check the accuracy of the uansferred 
program with the Verify function, go to step 4 for instructions on using Load/Store/Verify. Other- 
wise, you can quickly load the program directly from the Supervisor menu. 

A. If the file name is not the active file name, type it in. A drive ID followed by a colon can be 
used before the program name if the program is not on the default disk. Press the Enter key. 

B. When the f”lle name is active, press the Alt/L keys to load the file. The screen will display the 
following message after the program is successfully loaded: 

LOAD COMPLETE 

C. Go to step 5. 

4 . If YOU want to load a program from the CPU, press the L/S/V Func (F6) key from the Supervisor 
menu. 

A . 

B . 

C . 

D . 

In the Load/Store/Verify menu, press the Load (Fl) key. 

On the Load PrograrQ’ables screen, enter the drive ID for the program ffie. This may be P for 
the CPU, or it may be the diskette or hard disk ID. After entering the drive ID, move the cursor 
to “File Name.” Enter the name of the program to be displayed, and press the Enter key. 

When the load is complete, you can use the Verify function to check program content For more 
information, refer to chapter 9. 

Return to the Supen&or menu through the Load/Store/Verify menu, or by pressing the Supervi- 
sor key. 
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5. In the Supervisor menu, select the reference table to be displayed. Do that in one of the following 
ways: 

A . 

B . 

C . 

If you make no entry in the work area, the last table displayed is automatically selected. If no 
table has been displayed, then the input table is selected. 

Enter a reference, reference type, or nickname in the work area. If only the type of reference is ’ 

shown in the work area, the first reference of that type will appear. 

To display one of the mixed reference screens, enter its number (l-8). 

6. Press the Disply Ref Tb (F3) key. The reference table will appear. 

. Moving Within a Reference Table 

If there is a reference table on the display and you want to move to another reference address within the 
- same table: 

1. Enter the nickname or reference address into the work area. 

2. Press the Enter key. The cursor will move on the current screen to the reference. If that reference is 
not on the cmnt table, then an error message will be displayed. 

Moving from One Reference Table to Another 

If there is a reference table on the display and you want to go directly to a diffhm tdh: 

1. Press the appropriate hard key and enter the reference address or nickname into the work area. 

2. Press the Disply Ref 7% (F8) key. 

Returning to the Supervisor Menu 

Press the Suprv key when you want to return to the Supervisor menu from one of the reference tables 
displays. 

You can re-enter the tables without specifying a table. The Logicmaster 5 system will return to the last 
table that was displayed. 

Returning to the Ladder Diagram Display 

To return to the ladder diagram display from one of the reference tables displays: 

1. Press the Suprv key. 

2. Press the Disply Prog (Fl) key. 

The ladder diagram appears, at its last viewing position. 
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SECTION 2 
Displaying Discrete References 

This section explains: 

l How to display one of the discrete reference tables. 

* How to convert the number base at the cursor position. 

0 How to convert the number base of the entire table. 

Using the 

The discrete 

. I/O) types. 
displayed in 

Discrete Reference Displays 

display screens show status tables of each of the discrete reference (Local I/O or Channeled 
The data is displayed in hexadecimal, decimal, signed decimal, or binary format. When 
binary format, the data in the discrete table may be ovenidden. . 

_ The override state of an I/O point is changed with the Override Reference/Cancel Override function key. 
Overridden reference points flash on the display. The value of an overridden point can be changed with 
the Toggle Reference function key. 

I/O Addressing . 

Local mode I/O addressing provides access to 1024 input and 1024 output references located in the local 
I/O chain. 

Channeled I/O addressing provides up to 2048 input and 2048 output references for r&mote I/O. In 
addition, 2048 internal coils and 512 internal status inputs are provided. Channeled I/O references have 
the following format: 

Input (I) or Plus (+) for Remote I/O 
output (0) I I Minus (0) for Internal I/O 

12+0342 

Table Number (1-Z) _I I I/O Reference Number 

Entering Conventional References 

Enter references in the center line of the work area. To enter a reference other than a Channeled I/O 
reference, follow the steps below. These steps show which keys to use on the 91.key keyboard. Keys to 
use on a personal computer keyboard are given in parentheses. 

1. Enter one of the following: 

AandR for an Indirect Register. You must press the A key fixst and then the R key (or Ctrl/U). 
I for an Input (or Ctrl/I). 
0 for an Output (or Ctrl/O). 
R for a Register (or CM/R). 
C for a Constant (or C&l/C). 

If the reference line was previously used for a Channeled I/O reference, it may be necessary to 
press the Clear or Shift/Clear keys first. 
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2. Use the numeric keypad to type in the reference. (For a PC keyboard, use the numeric keypad with 
Num Lock on). 

3. After entering the reference, press the Enter key. For a register reference be careful not to press 
Shift and Enter, which enters any value in the data (bottom) line of the work area into the register. 

Entering Channeled I/O References 

To 

1 . 

2 . . 

3 . 

4 . 

e :nter a Channeled I/O reference, follow these steps: 

In the center line of the work area, enter an I for an Input or 0 for an Output. This can be done 
using the I or 0 key on the numeric keypad, or by using the &l/I or CtrllO key combinations, as 
described in chapter 2. 

Press and hold the Ctrl key. At the same time, press either number 1 or 2 on the numeric keypad to 
enter table 1 or 2. 

NOTE 

Pressing the CM/Clear keys removes the table number and the & sign from the reference line of 
the work area. If you are using a PC keyboard, refer to the Alternate and Control key functions 
described in chapter 2. 

Press the Shift and 32 keys to toggle the sign field. Enter a plus (+) or minus (-) sign, depending 
upon whether the I/O is real (+) or internal (0). You may also use the CM/= keys to toggle between 
the plus and minus sign in the work area. 2. 

Enter the point address, which is .a. number from 0001 to 1024. 

Displaying a Table of Discrete References 

To display one of the I/O reference tables, follow the instructions below: 

From the Supervisor menu, or from within the Display Reference Tables function, type the reference or 
its nickname into the work area. 

For I/O references, enter the address specification into the work area as follows: 

10001 

I I 
7 

Point Address (l-1024) 
Input (I) or Output (0) 
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LM:OFFLINE x:19:39 
POINT # INPUT 0173 (nickname) 
0064 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00101100 
0128 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
0192 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

0256 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
0320 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
0384 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

0448 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00101100 
0512 00000000 00000000 00001111 00000000 11111111 00000000 00000000 00000000 
0576 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

0640 11011100 00000000 00000000 00000000 00000000 00000000 00000000 00101100 
0704 00000000 00000000 00000000 00000000 00000000 00000000 00000000 10101110 
0768 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

0832 0000~000 00000000 00000000 00000000 00000000 00000000 00000000 00101100 
0896 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
0960 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 
1024 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000 

DEC SIGNED BEX BINARY OVRIDE TOGGLE C-GE DISPLY 
1DleSPLY 2DfSPLY 3DfSPLY 4DISPLY 5REF 6STATUS 7 ALL 8REF TB 

Format of the Discrete Reference Display 

l Point numbers are indexed in the left column. 

* Discrete values are shown as 0 (off) or 1 (on). 

l Overridden references are displayed as blinking. 

Format for Channeled I/O Reference DisDlav Table 

0 

0 

e 

A J 

The word STATUS appears in the header line (line 2) if the display is for an internal point. 
The word STATE appears in the header line if the display is for a remote point. 
Beside the nickname of the element, the channel number and the entire reference address for the 
current Channeled I/O are shown. 

Discrete Reference Tables Function Key Summary 

The bottom of the Discrete Display screen displays the following function keys: 

Dee Disply (Fl): Select Decimal Display to display the values in decimal foxmat. 

Signed Dispiy (FZ): Select Signed Display to display the values in signed decimal format 

Hex Dispiy (F3): Meti Hexadeckwl Display to display the values in hexadecimal format. 

Binary Disply (F4): Select Binary Display to display the values in binary format. 

&ride Ref (F5): Select Override Reference to toggle the override status of the reference at the cursor 
position. 

Toggle Status (F6): Select ToggZe Sfafus to toggle the status (on or off) of the reference at the cursor 
position. 

Change All (F7): Select Change AH to display all references in the selected format. 
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Disply Ref Tb (F8): Select Display Reference Table to display the table which includes the reference 
currently entered in the work area. 

Returning to the Supervisor Menu 

PIIZSS the Suprv key when you want to return to the Supervisor menu from one of the reference tables 
displays. 

Returning to the Ladder Diagram Display 

To return to the ladder diagram display from one of the reference table displays: 

1, Press the Suprv key. 

2. Press the Disply Prog (Fl) key. 

The ladder diagram appears, at its last 

Displaying Discrete References 

The reference display shows values in 

viewing position. 

in Non-Binary Format 

groups of 8 bits in binary format. This is one line: 

Leftmost reference. 

I- 
0512 00000000 00000000 00000111 00000000 10111111 00000000 00000000 booooooo 

You can change the format of the display to show some or all of the values in decimal, signed decimal, 
or hexadecimal format. After the display is set up, exiting to the Supervisor menu automatically saves 
the new format in the reference display format (RDF) file, if there is an active file name. When you 
return to the reference table display in the future, it will have the new format. 

Displaying 16 Bits in Decimal Format 

To display the value of 16 bits as a decimal number (00000 to 65535): 

1. With the Reference display on the screen, move the cursor to the first (lower-numbered) group of 
eight bits (low byte) to be converted. For example: 

16 bits to be converted. - 

0512 00000000 00000000 00000111 0000000 10111111 000000000 00000000 0000000 
. 

T cursor position 

2, Press the Dee Disply (Fl) key, or the DEC/O key on the 91.key keyboard. The value of the 16 bits 
is right-justified within the location of the 16 converted bits: 

I- 

Decimal value is displayed. 

0512 00000000 00000000 00000111 00191 00000000 00000000 00000000 

T Cursor position 
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Displaying 16 Bits in Signed Decimal Format 

To display the value of 16 bits as a signed decimal number (-32768 to +32767): 

1 . 

2 . 
. 

With the Reference display on the screen, move the cursor to the first group of eight bits (low byte) 
to be converted. For example: 

16 bits to be converted. 

0512 00000000 00000000 00000111 00000000 10111111 00000000 00000000 00000000 

T cursor position 

Press the Signed Disply (F2) key, or press the -EC/R key on the 91.key keyboard. The value of 
the 16 bits is right-justified within the location of the 16 converted bits. The leftmost binq value is 
used as the “sign bit”. The digit 0 in the leftmost position means the number is positive. The digit 
1 in the leftmost position means the number is negative. Because the leftmost of the 16 bits above 
is a 0, it is converted to a positive number. 

- Decimal value is displayed. 

0512 00000000 OdOOOOOO 00000111 +00191 00000000 00000000 00000000 

T position cursor 

Displaying 16 Bits in Hexadecimal Format 

To display the value of 16 bits as four hexadecimal values (O-9, A-F): 

1. With the Reference display on the screen, move the cursor to the first group of eight bits (low byte) 
to be converted. For example: 

16 bits to be converted. 

0512 00000000 00000000 00000111 00000000 10111111 00000000 00000000 00000000 

T cursor position 

2. Press the Hex Disply (F3) key, or press the HEX/I key on the 91.key keyboard. The 16 bits are 
converted to four hex values: 

Hexadecimal values are displayed. 

0512 00000000 00000000 000001%1 OOBF Oooooo~Cl 0~0~0000 OOOOOOOO 

T cursor position 
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Converting All References to Another Format 

To convert all the references to binaxy, decimal, signed decimal, or hexadecimal format: 

1. With the reference display on the screen, press the Change All (F7) function key. 

2. Next, press the function key for the display type you want: 

Dee Di@Y (Fl) displays all values in decimal format. 
Signed Disply (F2) displays all values in signed decimal format. 
Hex Disply (F3) displays all values in hex format. 
Binary Disply (F4) displays all values in binary fomat. 

Returning the Display to Binary Format 
0 

After changing the display in one of the ways described above, press the Binary Disply (F4) key to 
return orzly this reference to binary format. 
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SECTION 3 
Displaying Register Contents 

This section explains: 

l How to display the register reference table. 

l How to convert the number base at the cursor position. 

l How to convert the number base of the entire table. 

‘0 The bit patterns of ASCII character displays. 

l How to display register contents as text. 

l How to create a text display. 

Displaying a Table of Register References . 

To display one of the Register tables: 

Type the reference or nickname into the work area. 

Press the Disply Ref Tb (F3) key from the Supervisor menu or the F8 function key from a screen in the 
Display Reference Tables function. The first time this screen is entered, register contents are shown in 
unsigned decimal format (range = 00000 to 65535). 

Register Reference Display 

REG REGISTER 00029 (nickname) 
00010 29811 29297 28783 28269 
00020 18503 17989 17475 16961 
00030 14391 23129 22615 22101 

00040 26214 30076 08303 09237 34098 29344 26365 28365 14363 1267 
00050 19769 28770 27370 28707 16279 16580 12858 08650 02651 1650 
00060 28608 28502 29297 32001 18066 00036 22437 15745 20658 1585 

00070 12658 28653 16586 28657 26586 26586 16589 16279 29762 1769 
00080 11761 00606 01266 02687 20876 20680 18760 02876 28760 2870 
00090 07607 18762 18760 28608 08786 17676 14670 10974 08766 0016 

00100 00298 18764 09764 19766 10807 01876 18787 29769 10960 2987 
00110 28766 18088 18707 05656 03636 19397 24627 03372 02737 0128 
00120 01227 13833 26589 02326 25858 02686 01424 02423 00224 0002 

00130 13343 24798 00286 13730 23619 03641 28749 24646 21010 2111 
00140 11128 33716 00030 22217 21796 22277 27767 11986 16626 0002 
00150 02312 02412 08098 00123 12312 12314 12414 12415 13513 1879 

DEC SIGNED EEX DBPREC ASCIX: TEXT CHANGE DISPLY 
IBISPLY 2DISPLY 3DESPLY 4DISPLY 5DISPLY 6DISPLY 7 ALL 8REFTB 

LM:OFFLINE 11:19:39 
EQUALS 0101101001011001 
27755 27241 26727 26213 25699 2518 
13877 13363 12849 31353 30839 3032 
21587 21073 20559 20045 19531 1901 
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Format of the Register Reference Display 

The top line of the Register Reference display shows the register number at the cursor location (register 
00029 in the example above). The top line also displays the binary equivalent of the number at the 
cursor location and the associated nickname. 

The left column on the screen indicates the register numbers of the left column of values. Register 
number 00001 is in the upper right comer of the display. The highest number register is on the bottom 
left . 

Register Reference Tables Function Key Summary 

The Register Reference table screen displays the following function keys: 

Dee Disply (Fl): Select Decimal DispZay to display the values in decimal format. 
. 

Signed Disply (F2): Select Signed Display to display the values in signed decimal format. 

Hex Disply (F3): Select Hexadecimal Display to display the values in hexadecimal format. 

Dbprec Disply (F4): _ Select Double Precision Display to display the values in double precision 
format. 

ASCII Disply (F5): Select ASCII Display to display the values as ASCII characters, from right to left. 

Text Disply (F6): Select Text Display to display the values as ASCII text, from left to right. 

Change All (F7): Select Change AU to display all references in the selected format. I 

Disply Ref Tb (FS): Select DispZuy Reference Table to display the reference table which includes the 
reference currently entered in the work area. 

Changing the Format of the Register Display 

The reference display shows register contents as lines of 10 registers. This is one line: 

00030 14391 23129 22615 28005 26740 21073 11376 25957 19531 19017 

You can change the format of the display to show some or all of the values in signed decimal, 
hexadecimal, Double Precision Decimal, ASCII, or Text format. After the display is set up, exiting to 
the Supervisor menu automatically saves the new format in the program display format (RDF) file, if a 
file name is active. When you return to the display in the future, it will have the new format. In 
addition, the new format will be used for printing out register contents. 
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Displaying One Register in Signed Decimal Format 

To display ‘the contents of one register as a signed decimal number (-32768 to +32767): 

1. With the Reference display on the screen, move the cursor to the register to be converted. For 
example: 

- Register to be converted. 

00030 14391 23129 22615 28005 26740 21073 11376 25957 19531 19017 

2, Press the Signed Disply (F2) key, or press the -EC/R key on the 910key keyboard. The number is 
now displayed in signed decimal format. 

- Signed decimal value is displayed. 

00030 14391 23129 22615 28005 +26740 21073 11376 25957 19531 19017 

Displaying One Register in Hexadecimal. Format 

To display the value of one register as hexadecimal values (0000 to FFF’F): 

1. With the Reference display on the screen, move the cursor to the register to be convenedo For 
example: 

Register to be converted. 1. 

00030 14391 23129 22615 28005 26740 21073 11376 2595 19531 19017 

2. Press the Hex Disply (F3) key, or press the HEX/I key on the 91.key keyboard. The register is 
converted to a hex value: 

Hexadecimal values are displayed. 

-- 
00030 14391 23129 22615 28005 26740 21073 11376 6565 19531 19017 
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Displaying Two Adjacent Registers in Double Precision Format 

To display the value of ~0 adjacent registers as a signed double precision 
(-2,147,483,648 to +2,147,483,647): 

1. With the Reference display on the screen, move the cursor to the right register 
converted. For example: 

Registers to be converted. 

decimal number 

ofthepairtobe 

. 

00030 14391 23129 22615 28005 26740 21073 11376 25957 19531 19017 

2. Press the Dbprec Disply (F4) key. The value of the pair of registers appears in two’s complement 
double precision format. 

Double precision value is displayed here. 

00030 14391 23129 22615 22101 26740 21073 +0745563493 19531 19017 

Displaying One Register in ASCII Format 

To display the value of one register as wo ASCII characters: 

1. With the Reference display on the screen, move the cursor to the register to be converted. For 
example: 

Register to be converted. 

00030 14391 23129 22615 28005 26740 21073 11376 25957 19531 19017 

2. Press the AlvA keys, or the AKII Disply (FS) key. The sixteen bits in the register currently 
represented on the screen (here, it is represented as its decimal equivalent) are divided into two 
bytes (bits 15-8 and 7-O). Each byte is represented as its ASCII character equivalent: 

- Characters displayed here. 

00030 14391 23129 x w 22101 21587 21073 20559 20045 19531 19017 

The high order bits in each byte (bits 15 and 7) are the parity bits, and are ignored. The remaining 7 bits 
in each section are converted as shown in the table on the next page. Command codes and 
non-displayable characters are represented on the screen by the characters * @. 
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The table below shows the bit pattern of the ASCII characters:

Table 7-1, Bit Patterns for ASCII Characters

ASCII CHARACTER DISPLAYS
1

Bit Bit Bit Bit
Pattern CharXtW Pattern Character Pattern Character Pattern Character

x0000000 “@ x0100000 @lank) x1000000 @ Xl 100000 9

x0000001 ?A x0100001 ! x1000001 A xl-100001 a
x0000010 ‘\B x0100010 61 x1000010 % x1100010 b
x000001 1 q x0100011 # X100001 1 C x1100011 C

x0000100 “D x0100100 $ x1000100 D x1100100 d
x0000101 “E x0100101 % x1000101 E Xl 100101 e
x00001 10 AF x01001 10 & x1000110 F x1100110 f
x00001 11 “G x0100111 9 x1000111 G x1100111 g
x0001 000 AH x0101000 ( x1001000 H Xl 101000 h
x0001001 “I x0101001 1 x1001001 I x1101001 i
x0001010 AJ . x0101010 r(r x1001010 J x1101010 j
x000101 1 “K x0101011 + x1001011 K X1101011 k
x0001 100 AL x0101 100 x1001100 L x1101100 1
x0001 101 “M _ x0101 101 1 x1001 101 M x1101101 m
x0001110 “N x0101110 . x1001110 N x1101110 I3
x0001 111 “ 0 x0101111 I x1001111 0 x1101111 0

x0010000 *P x01  10000 0 x1010000 P Xl 110000 P
x0010001 AQ x01 10001 1 x1010001 Q x1110001 & 4
x0010010 AR x01  10010 2 x1010010 R x1110010 r
x001001 1 “S x0110011 3 x101001 1 S x1110011 S

x0010100 AT x0110100 4 x1010100 T Xl 110100 t
x0010101 “U x01 10101 5 x1010101 U x1110101 U

x00101 10 “V x0110110 6 x1010110 V x1110110 M
x0010111 AW x0110111 7 x1010111 W x1110111 W

x0011000 “X x01  11000 8 x101 1000 X x1111000 X

x0011001 AY x0111001 9 x101  1001 Y xllllool Y
x0011010 Az x0111010 : x1011010 2 x1111010 z
x0011011 Ai x0111011 ; x1011011 t x1111011 I
x0011100 A x0111100 < x1011100 \ x1111100 I
x0011 101 A1 x0111101 = x101  1101 1 x1111101 I
x0011110 x0111110 > x1011110 A x1111110 .
x0011111 A, x0111111 ? XlOlllll x1111111 delta
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Displaying Register Contents as Text

The ASCII display shows the contents of registers as their ASCII character equivalents. This function is
especially useful  when used in conjunction with the user-defined operator message feature of the ON.

If the registers from ROOOOl  to RO0013 contained the binary values (X)1 100001  through  (X)1 111010, it
would look like this on the ASCII display:

00010 t 8 =q po nm lk ji hg fe dc ba
00020 00000 00000 00000 00000 00000 00000 00000 2 y x w v u

.
The lowest-numbered register appears at the right of the display, so the letters are not in normal
sequence for reading.

The Text Display function reformats the entire screen. In Text Display format, the screen displays 16
registers on a line, beginning at the upper left. The registers shown above would now look like this:

In Text Display mode, the bottom of the screen displays these function key assignments:

1 2 3 4 5
DATA EDIT DISPLY

6DfSPLY 7 TEXT 8REF TB

Typing in New Text Characters

New characters can be typed in from the keyboard while the screen is in Text Display mode.

To enter a single character, place the cursor at the character to be replaced, and type in the new
character.

To enter strings of characters:

1 .

2 0

3 .

4 .

5 .

Place the cursor at the position where you want the first character to appear.
Press the Edit Text (F7) key.
Type in the new characters.
When the entry is complete, press the End Edit (F7) key.
Press the Data Disply (F6) key if you want to return to the register data display.
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Converting All Registers to Another Format
To convert all the registers to the same fomat:

1. With the register reference display on the screen, press the Change All F7) key.
2. Next, press the key(s) for the display type you want:

Dee DWY ml
Signed Disply (F2)
Hex Displg (F3)
Dbprec Disply (F4)
ASCII Disply (F5)
Text Disply (IV)

displays values in decimal fomat.
displays values in signed decimal format
displays values in hex fomat.
displays values in double precision format.
or press the Alt/A  keys, to display values as ASCII characters, right to left.
displays values as ASCII characters, left to tight.
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SECTION 4
Combining Discretes and Registers in Displays - Mixed
Reference Tables

As many as eight customized screens combining discrete and register values can be created. Each
screen can have a different format. These formats are used only for the mixed reference displays. They
do not affect discrete or register table printouts. This section explains:

l How to access a Mixed Reference display from the Supervisor menu or another reference table.
l How discrete and register values are combined on the screen.
l How to create customized displays that combine both discrete and register references.
l How to create a title for the Mixed Reference display screen.
l How to change or add a line to a Mixed Reference display.
l How to change the number base of a line in a Mixed Reference display.

Displaying a Mixed Reference Screen
Each Mixed Reference display has a screen number, from 1 to 8. To access an existing or unused Mixed
Reference screen, follow these steps:

1. Type its screen number.

2. From the Supervisor menu, press the Disply Ref Tb (F3) key. Or, from one of the *other  reference
tables, press the Disply Ref Tb (F8) key.

An example Mixed Reference display is shown below:

LM:OFFLINE  11:19:39
MIXED REFERENCES TABLE NO1 ROOOZO  (NICKNAM) - 1111111111111111
TITLE: REFERENCE DISPLAY FOR PRESS 81234

00064 0124 01000100 10010010 01000010 00000010 00000000 +105
00128 32767 E'E'FF 00000000 12122 FE00 4545 12345 FE00  FE
I0064 00000000 10011001 00000000 00000000 00000000 00000000 00000000 101011

11+0064 10000010 11010001 10101101 00001000 11101010 +13561 111010
02+0064 10010100 10100101 00010000 10101010 11110100 +34681 101001
01+0064 11010101 11111100 00000000 00000000 00000100 -41119 -402

00070 00000000 00000000 00000000 00000000 00000000 00000000 00000000 000000
00260 00000000 32767 m 12212 12742 FFOE 4545 12423 FEE0  FF
00270 27395 FFFF 19287 23FF 27633 11128 33EE 4 5 5 B  8 3 8 4 9  5 4 7

10704 00000100 00110101 10101011 01010100 11101010 10101010 10101101 111010
IO128 00000000 00000100 00001000 11101001 11111101 11111000 00000010 001000
10512 0000O000 00000000 00000000 45672 47129 00010001 11110101 111110

10192 11101011 10101010 00010000 00100100 00010100 t56217 t52729 011010
IO576 00011010 11010111 10101010 00000000 00000000 00000000 00000000 000001

DEC SIGNED HEX DBPREC ASCII TEXT CHANGE DISPLY
1DISPLY  2DISPLY 3DISPLY 4DISPLY SDISPLY  6DISPLY 7 ALL 8REF TB
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Each line in a h&xed  Reference display shows the values for one type of reference. It may be a line of
ten register values, or a line of 64 VO values. The left column shows reference addresses.

NOTE

Register lines do not have the prefix R.

Mixed Reference Display Function Keys
The function key assignments change, depending on the location of the cursor. If the cursor is on a line
of register values, the function key assignments shown above will appear. If the cursor is on a line of
discrete values, the following function key assignments are available:

.

DEC SIGNED HEX BINARY
1DISPLY  2DISPLY 3DISPLY QDISPLY

OVRIDE  TOGGLE PROG DISPLY
SREF 6STATUS  7 LINE 8REF TB

Creating a Title for a Mixed Reference Display
Each Mixed Reference screen can have a unique title, consisting of up to 60 characters. To create a title,
follow these steps:

1. With the page displayed on the screen, move the cursor to the heading, “Title”.

2. A reverse-video banner appears. Type in the title for the page, Use the ASCII keys: As you type,
characters will appear  from the right of the banner and move to the left. You can use space
characters to position a short title where you want it to appear on the page.

If you want to delete all the characters you have typed, press the Clear key while the banner cursor
is displayed. If you want to delete only one character at a time, you can use the Delete key.

3* Aftea typing the title, press the Down cursor key to move the cursor into the main area of the screen.

Changing or Adding a Line on a Mixed Reference Display
To change or add a line of discrete or register references, follow these steps:

1 .

2 .

3 .

4 .

Move the cursor to the line where you want the data to appear. It is not necessary to start at the top.

Enter a reference f?om the new line in the work area.

Press the Prog Line (F7) key. A line of 64 discrete or 10 register values appears. The reference on
the right side of a discrete line is divisible by 64 with a remainder of 1. The reference on the right
side of a register line has a final digit of 0 on the left and 1 on the right (unless it is the last line of
the register display).

Continue to add or change lines as needed. Remember to move the cursor before making each new
selection.
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Register Displays on a Mixed Reference Screen
In a mixed reference display each line of register values begins with a five-digit reference address. The
reference address is followed by ten values, which may be decimal, signed decimal, hexadecimal,
double precision, or ASCII. Two example register lines are shown below:

00260 +0765563493 32767 E'E'E'E 12212 12742 FFOE 4545 12423 FEE0 FFET
00270 27395 ETFF 19207 23FF 27633 11128 33EE 45% 83049 5473

.

Discrete Displays on a Mixed Reference Screen
In a mixed reference display, each line of discrete values begins with letters that identify the I/O type,

. followed by the reference address. The reference address is followed by 64 values, which may be
.decimal,  signed decimal, hexadecimal, or binary. Two example lines of discrete references are shown
below:

10064 00000000 10011001 00000000 00000000 00000000 00000000 00000000 10101000
X1+0064 10000010 11010001 10101101 00001000 11101010 +13561 11101010

Changing the Format of a Line in a Mixed Reference Display
When a line of discrete references fist appears, it is in binary format. When a line of register values
aDmars,  it is in decimal format. You can change the format of a reference by following these steps.

LA

1 .

2 .

Move the cursor to the item whose format you want to change. The function key assignments for
discrete or register display appear at the bottom of the screen.

Press the appropriate key(s) to change the format. More information on each of these formats
appears earlier in this chapter.

Discrete:

Register:

Decimal (Decimal Display, Fl)
Signed Decimal (Signed Display, F2)
Hexadecimal (Hexadecimal Display, F3)
Binary (Binaxy  Display, F4)
Decimal (Decimal Display, Fl)
Signed Decimal (Signed Display, F2)
Hexadecimal (Hexadecimal Display, F3)
Double Precision (Double Recision Display, F4)
ASCII (ASCII Display, F5,  or A&/A)
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SECTION 5
Making On-Line Changes to Reference Tables

Single word changes can be made in Display Reference Tables mode. This section explains:

l The effect of on-line changes.
l Under what conditions on-line changes may be made.
l How to override an input and output, removing it from program control.
l How to toggle the status of a contact or coil.
. How to change register and I/O values.

. Information on changing the numeric base of the display for discrete and register references appears in
sections 2 and 3.

Effect of On-Line Changes
As in the Display Pro&am mode, the effect of on-line changes depends upon the current mode
(On-Line, Off-Line, or Monitor), whether the program in the CPU is equal or not equal to the program
in Logicmaster memory, and whether on-line changes are enabled.

When the system is in On-Line or Monitor mode, information can be obtained from a connected CPU.
This information includes I/O state, expanded table state, override state, and register content. To ensure
an accurate display, be sure that the Logicmaster 5 system and the CPU programs are equal.

When the system is connected to a scanning CPU, with the program in memory equal to the program in
the CPU, in the On-Line or Monitor mode, as the CPU status changes displays are updated.

When the system is in Off-Line mode, status is always obtained from internal memory. In the Off-Line
mode, power flow is shown using the data from internal memory.

Changing Register Values

If the system is on-line and connected to the CPU, you can change the contents of CPU registers. If the
system is off-line (not in Monitor mode), changes are loaded into Logicmaster memory.

A register value can be entered in decimal, signed decimal, hexadecimal, or double precision format. To
change a register, follow these steps:

1. With the register table displayed on the screen, place the cursor on the register to be changed.

2. Using the numeric keypad, type in the value for the register. The entry appears in the work area.

3. When the entry is correct, press the Enter key to load the value into the register. The register will be
updated with the value in the work area.

Using Overrides in the I/O Tables
Discrete references (Local I/O and Channeled I/O) can be overridden from the Display Reference
function using the Override Reference (F5) or Toggle Status (F6) function key.

An override removes control of the reference from  its normal source. Overridden inputs ignore informa-
tion from the devices wired to the I/O structure, such as limit switches or pushbuttons. Similarly,
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overridden outputs ignore programmed logic and internal power flow. Non-relay (mnemonic) functions,
such as Aithmetic functions and Move functions, still  function when a coil is overridden.

Overrides are retained even when power is removed from. the system. The ladder diagram logic cannot
change overrides; however, non-relay (mnemonic) functions, such as Arithmetic functions  and Move
functions, can change the state of an overridden reference.

The Override is a very powerful tool for program checkout and for maintenance. You can test a
program in a PLC that is not connected to an I/O sticture  by using ovenides to simulate inputs. You
can also check out a program when I/O is connected, by using ovenides to prevent coil operation.

After the I/O system is wired up, it can be tested by activating each coil with an ovemide  to verify I/O
communications, module addressing, module operation, power to a device, wiring to a device, indicator
lights, fuses, and other hardware.

After the contiol  system is thoroughly checked out and placed in operation, the override is very useful in
a monitored system. If a sensor or input module should fail while the process is in operation, that input
can be overridden. Thus, the process can be continued until it can be shut down safely.

Using Overrides

Ovenides  should be used on an operating system only with exmme care.

I WARNING 1
Improper use of the override can damage equipment or cause personal injure..

To use an override:

1. Place the cursor on the reference to be overridden.

The reference will be overridden throughout the program, not just at the cursor location.
Rungs which are not visible on the display may be affected by an override.

2. Press the Ovride Ref (F5) key. This key toggles the state of the reference between overridden and
not overridden.

Forcing the Status of a Reference

In the Display Discrete References function, the Toggle Status (F6) key is used to toggle the status of a
reference between ON and OFF. If the reference being forced is currently overridden, it retains its new
status until the Toggle Reference key is pressed again. If the reference is not overridden, it retains its
new status until changed by some other function, such as rung solution or I/O servicing.

To toggle a reference:

1. With the table displayed on the screen, place the cursor on the reference to be forced.

2. Press the Toggle Status (F6) key to change that reference to its opposite state. All logic elements in
the program that use the reference will reflect the new status.
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Changing the Value of a Discrete Reference

The Toggle Reference key can only be used to change the status of one discrete reference at a time. YOU

can also change the value of the entire register where the cursor is located. To do that, first you must
change the number base of a word of the discrete reference table.

References 0217 to 0232

0256 00000000 00000000 00000000 00000000 00000000 00000000 00000000 00000000

Follow the steps below to change the value of a discrete reference:

1. To enter data in the desired base, press one of the following keys from the numeric keypad. Or, you
may also use the Ctrl key combination given in parentheses. This will automatically convert the
display to the : /correct base:

AandR for an I~~~Rxx  Register. You must press the A key first  and then the R key (or C-d/U).
I for an Input (or Ctrlb).
0 for an Output (or M/O).
R for a Register (or (M/R).
C for a Constant (or CM/C).

2. Using the numeric keypad keys, type in the reference.

3. Press the Enter key to change the reference table value at the cursor position to

4. Press the Binary Disply (F4) key to convert the register back to binary values.

2.

the new value.
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The Print function can be used to print copies of ladder logic and annotation. You can print all of a
program, or just part of it. The program currently in Logicmaster memory or the content of the screen
can be printed in foreground mode. During a foreground mode print, the system is dedicated to printing
and cannot be used for anything else. A program stored as a print file can be printed in background
mode, allowing the system to be used for other functions at the same time.

This chapter explains how to use the Print functions. It tells how to enter the characteristics of a new
printer, select the content of a printout, or create or print out a print file. This chapter contains the
following sections:

.
Section 1. The Print Menu: Section 1 explains the Print menu and summarizes the Print function
keys.

Section 2. Setting Up the Printer: Section 2 explains how to set up a printer for use with your system.

Section 3. Defining Printout Content: Section 3 explains how to select the content of a printout. You
can print part or all of the ladder logic, annotation, or cross-reference tables.

Section 4. Printing in Foreground Mode: Section 4 explains how to send a printout to either a printer
or a file.

Section 5. Printing a File in Background Mode: Section 5 explains how to print out a file.2.

Printing a Copy of the Screen
For quick reference, the Print Screen function can be used to print a copy of the current screen display.
Print screen will print 25 lines of 80 characters.

d

Before this function can be used, the system must be in Off-Line mode and the printer set up for printing
in background mode, as described in section 2. After this is done, the contents of any screen can be
printed out. To execute a screen print, with the screen displayed, press the Alt/P keys at the same time.
The printout stops when the screen has been printed. To stop the printout sooner, press any other key.

NOTE

Before pressing the Alt/P keys to initiate a Print Screen function, you must be in Off-Line mode.
If you attempt to initiate this function in Monitor or On-Line mode, the following message will be
displayed on the screen: “PRINT SCREEN REQUEST DENIED”.
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SECTION 1
Print Menu

This section describes the use of the Print menu.

Displaying the Print Menu
When the Print Func  (FS) key is pressed from the Supervisor menu, the Pxint  Hard Copy menu appears:

AA

LM:OFFLrNE x:19:39

P R I N T B A R D C O P Y M E N U

ICEY % FUNCTION

F% - -PRINT  OUT. . . . . o . . . . . .Print to Disk or Printer
F2 - PRINT PROGRAM. . . e . 0 . . Background Print to Printer
F5 - DEFINE PRINTR. . . . e . . . . Define Printer Parameters
F6 - .DEFINE  OUTPUT. . . . o . . o . .Define  Print-Out Content
F8 - SIJPERVMENU.  . . e . . . e . . Return to Supervisor Menu

PRZNT PRINT DEFINE DEFINEl SUPER77
1 OUT 2 PROG 3 4 SPRINTR 6OUTPWT 7 8 MENU

Print Menu Function Key Summary
The Print menu displays the following function keys:

Print Out (Fl): Select Print Ouf to send the program to either a printer or a diskette. The Print Out
function is done in foreground mode. Use this function to store a program on a diskette
for printing with the print  Background function.

Print Prog (FZ): Select Print Program to print a program from a print file on a diskette. The printing
is done in background mode, so the system can be used for other activities while the
program is printing out.

Define Printr (IS): Select Define Printer to specify the print format to be used with the printer.

Define Output (F6): Select Define Output to specify the content of printouts. For example, with
annotation or with cross-references.

Superv Menu (FS): Select Srrpervhor Menu to return to the Logicmaster Supervisor Menu screen.
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SECTION 2
Setting up the Printer

Follow the instructions in this section before doing any printing. This section explains:

l How to attach your printer to the system.
l How to define the printer parameters.

Attaching Your Printer to the System
Follow the instructions for the type of printer you are using.

0

Parallel Printer

1 .

2 .

3 .

4 .

Attach the printer to a parallel printer port. With a Workmaster computer, use the lower port on the
Combination Adapter card. The parallel printer will be port 3. This corresponds to DOS device
LPTl.

When you are ready to use the printer, turn it on and place it in the On-Line mode.

To use the Print Menu functions, you must define the printer parameters as explained in this section.

If you expect to use the Print Screen command, set up the printer for printing in background mode:

A. From the Supervisor menu, press the Print Func  (F5) key. Press the Print Prog(F2)  key to set
up background printing.

B. Enter the number of the destination port. For the Workmaster industrial computer, this is port 3.

The printer may now be used with the Print Screen command.

Serial Printer

1. Set the DIP switches and jumpers on the printer, as instructed in the manual for the printer.

2. Attach the printer to serial port 1 or 2. With a Worhaster  computer, the upper port on the
Combination Adapter card is port 1. Serial ports 1 and 2 correspond to DOS devices COMl and
COM2, respectively.

NOTE

A port cunently  selected for communications cannot be used for other Logicmaster 5 functions.
In order to use port 1 for printing, you would first have to deselect it from communications. This
can be done in the Communications Setup menu by blanking out the work area and then pressing
the Select Ports (F3) key (see section 2 of chapter 10).

3. In the Supervisor menu, press the Utilty  Func  (F8) key.

A. From the Utilities menu, press the Port Setup (F6) key. Enter the parameters for the port (1 or 2)
which correspond to those set up for the printer.

B. Press the Setup Port (Fl)  key to store the printer parameters.

4. When you are ready to use the printer, turn it on and place it in the On-Line mode.

5. To use the Print Menu fhctions, you must define  the printer parameters as explained in this section.
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6. If you expect to use the Print Screen command, set up the printer for printing in background mode:

A. From the Supervisor menu, press the Print Func (F5) key. Press the Print Prog (F2) key to set
up background printing.

B. Enter the number of the destination port. For the Workmaster industrial computer, this is port 1
or 2.

NOTE

Do not disconnect the printer cable while printing. When  the cable is reconnected, the printout
will be incorrect.

Defining the Printer Parameters
The first time a printer is used with the system, its print output format must be defined so the system can
format the data properly.

To define  the printer parameters, press the Define  Printr (F5) key Tom the Print menu. The Define
Printer parameters screen will appear

LkkOFFLINE 11:19:39

D E F I N E P R I N T E R P A R A M E T E R S

PAPER WIDTH 80 (80/132) EXPLICIT LF Y (Y/N)

LINES/PAGE 60 (50..80) NULLS WITH LF 0 (0..30)

FORMFEED Y (Y/N)

<< PRESS F5 TO SAVE PARAMETERS TO DISK >>

PRINT PRINT SAVE DEFINE PRINT
1 OUT 2 PROG 3 4 5 FILE 60UTPUT 7 8 MENU

Your screen shows the current value and possible selections for each parameter.

Changing the Entries on the Printer Parameters Screen

To change entries on the Printer Parameters screen:

1. Move the cursor to the item you want to change.

2. Enter new values as appropriate. If you need more information, refer to the definitions that follow
in this section.
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3. When you are finished, decide whether your entries or the default values shown above should be
used when the system is started up.

A. To save the printer parameters only until the next power-up (and then return to the default
parameters), press the Print Menu (F8) key to exit.

B. To. save the printer parameters until this screen is changed again, press the Save File (F5) key to
exit. This causes the printer parameters to be written to the PRINTER.SET file. For a floppy
diskette system, this file will be written to drive A. A write-enabled master or copy diskette.
must be present in that drive. When the Logicmaster 5 system is powered up, these parameters
replace the standard default values.

Printer Parameters: Definitions
.

Refer to the following definitions when changing the entries on the Printer Parameters screen.

Paper Width: @O/132)

The enuy for paper width determines the number of characters that will be printed on a line. If the
printer is set up for standard 8 -inch wide paper, select 80 characters for the paper width. If the printer
uses 11-inch (or wider) paper, you may select 132 characters. The default is 80 characters per line.

Changing the value of paper width will only affect the format of:

1. The

2. The

3. The

page header containing the date, time, page number, and title.
I.

ladder diagram with coil labels or cross-references.

cross-reference tables.

In 800character  mode, the cross-references for a rung are printed above that rung. For example:

RUNG 1

-0 I Start of Program I--

Cross-reference for 00539
I I 1, 2, 5

14 3
(4)

I0058 00100 10193 10017 00539

10081 00100

-- l I ----- I/I
1 1 00539

--+ +-- I I
1

--+
2

In both 80.character and 132-character  mode, the ladder diagram itself is printed in the same way.
However, in 132.character  mode, coil labels are printed at the right side of the rungs, and
cross-reference information in the tables is spread over 132 characters instead of 80.
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Number of Lines per Page: (50..80)

This entry  determines the maximum number of lines that will be printed before the system automatically
starts a new page. The range of possible values is from 50 through 80 lines per page. The default value
is 60 lines per page.

If an associated group of lines will not fit on one page, the system will command the printer to advance
to the next page after the number of lines specified by this envy. Some printers automatically insert a
form feed after printing a certain number of lines (typically, 66). If the printer has this feature, specify  a
shorter page length to prevent an automatic page eject.

Form Feed: (Y/N).

This item determines whether the system automatically inserts an ASCII Form Feed character at the end
of a page.

1 .

2 Q

This item should be set to Y (yes) if the printer’ recognizes a form  feed.

Set this item to N (no) if the printer does not recognize the form feed character. That will cause the
system to insert a sequence of carriage returns to advance from the last line printed on one page to
the top of the next page. The
parameter (lines/page).

number of carriage returns output will depend upon the previous

Explicit Line Feed: (Y/N)

The line feed character advances the
system automatically inserts a line
margin.

paper to the next line for printing. This item determines whether the
feed character each time the printer head returns to the left page

1 .

2 .

3 .

This item should be set to Y (yes) to have the system insert a line feed character after each carriage
return  character.

Set this item to N (no) if the printer automatically advances the paper each time it encounters a
carriage return character.

The default for this parameter is Y (yes).

Nulls with Line Feed: (0..30)

This parameter defines the number of null characters (characters that have no effect on the printer) that
must be sent to the printer after a carriage return character. Some printers require these null characters
to allow the print head sufficient time to return to the left margin after the carriage return. The quantity
of null characters the system will automatically output may vary from 0 to 30, with the default value
being 0. Most printers now have internal controls for this function.
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SECTION 3
Defining the Printout Content

When a printout is done through the Print menu, you can select which parts of the program, tables, or
annotation to print. Otherwise, the printout will have  the default content (shown below). This section
explains:

l How to
l How to
l How to
* How to

change the printout content.
select annotation for printing.
print part or all of the program, annotation, and reference tables.
create a title and subtitle for the printout.

. l How long it may take to complete various types of printouts.

Displaying the Define Printout Content Screen
The

1 .

2 .

first step in defining the content of the printout is to display the Define Printout Content screen.

If you want to print annotation, enter the program name from the Supervisor menu before displaying
the Print menu. .

In the Print Menu, press the Define Output (F6) key. The Def!ine  Printout Content screen appears.
If a program name was not entered, the annotation choices default to No (IV’) and y,ou will not be.
allowed to change this to Yes.

The illustration below shows the Define Printout Content screen:

LM:OFFLINE x:19:39

D E F I N E P R I N T - O U T C O N T E N T

TITLE I
SUBTITLE

I

(Y/N)
IJiDDERD- Y PRINT LIMITS: FROM RUNG 0000 TO RUNG 5999
TEXT ANNOTATION: STARTING PAGE NUMBER: 0001

RUNG EXPLANATIONS Y
COIL LABELS Y ADDRESS RANGE: FROM TO
NAMES Y I 0001 I 1024
NICKNAMES Y 0 0001 0 1024
SORTED NICKNAMES N 11+ 0001 Il+ 1024

CROSS REFERENCE: 01+ 0001 Ol+ 1024
IN LADDER N Il- 0001 fl- 512
XREFTABLE Y Ol- 0001 Ol- 1024
IWLICIT  XREF N R 0001 R 4096
VALUETABLE N
USE TABLE Y

EZEADER PACE Y

PRINT PRINT DEFINE PRINT
1 OUT 2 PROG 3 4 5PRINTR 6 1 8 MENU
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Changing the Entries on the Printout Content Screen
To change entries on the Printout Contents screen:

1. Move the cursor to the items you want to change.

2. Type in new entries. If you need more information, refer to the definitions that follow in this
section. To reduce the time needed for a cross-reference printout, select only the address range
actually needed. Setting the system mode to Off-Line (using the Mode Select keyswitch, or on the
Scratch Pad screen), should also reduce cross-reference printout time.

3. When the entries are complete, press the Print Menu (F8) key. The Print menu reappears. If the
printer parameters have been established, the content can be printed using the Print function.

Defining Printout Content Screen: Definitions

Refer to the following deE.nitions  when making entries on the Printout Contents screen:

Title: To print a main title at the beginning of each page, enter the title here. This title can be changed
within a printout, as explained in chapter 6, by specifying a ‘ YTnew title” at the
beginning of a rung explanation text block. To enter a title:

1. If the reverse-video banner does not appear at the top of your screen, press the Up
cursor key as needed.

2. Type in a title of up to 60 characters. To make changes, you can use the Delete key to
delete the last character, or the Clear key to delete all the characters at once.

Subtitle: To print a subtitle below the title on each page, enter it here. This is entered like a title, as
explained above, except that you must use ‘1s” to change the subtitle within an
explanation.

Ladder Diagram (Y/N): Select whether or not the printout will include any of the ladder logic.

Ladders are printed by rung numbers. Page breaks occur between rungs, or between the
cross-reference list and the rung in 80.character mode. Ladder logic is printed as up to
nine horizontal elements, up to eight parallel lines of logic. The coil is printed to the
right, in the tenth column.

If in-ladder cross-reference is selected, under each relay contact that is referenced to a
coil, the printout shows the number of the last rung where the scan encountered that
reference as a coil.

Cross-reference for 00539
jJ / 1, 3 2, 5

(4)

10058 00100 10193 10017 00539
+-- II O-II- +~~~~~~~~~~~~-~~-~~c~~~~~~~~~~~~~~~~~~~ ( 1

10081 00100
+-- I I -----

l$-+l--i--ll~,

-9-b +-- --+
2 1
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In the ladder, constants are printed with their decimal values.

10021 00539 Const 00100
+-- I I ----- I 1 ~~+~~~~~~-~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
1 SKIP I----(  )

1 015

Print Limits:

Starting Page Number: To begin numbering the printout with a page number other than 1, enter the
number here.

After the ladder diagram is printed, if explanations or labels have been requested,
additional explanations and coil labels for which there are no program rungs will be
printed. This will show whether the program has additional unnecessary annotation.

Enter the rung in the program where you want the ladder diagram printout to begin, and
to end. Include any leading zeros. If no ladder diagram is requested, this FROM/IO
range will be used when printing out the rung explanations, if requested.

Address Range: The from/to addresses will define  the range over which the sorted nichames,
cross-reference tables, use tables, and coil labels without the ladder diagram will be
printed. If no printout is required for a particular reference type, the from and to address
selection fields should be made blank using the Clear key.

Text Annotation: Select whether to print any annotation. To change the default selections, enter Y or
N .

The illustration below shows the basic format for an 80.column  printout with annotation.
A 132.column printout is the same, except that the coil label and in-ladder
cross-references, if printed, appear to the right of the ladder diagram.

a40050
I

RUNG DtPlANATION

j]

CROSS REFERENCES

1 I I 1 I 1

LOGIC ELEMENT NAMES, NICKNAMES, AND REFERENCES
, ’ I I I I

-lH r-----I+

-lH T

. ,
NEXT RUNG EXPLANATION

Figure 8-l. SO-Column Printout

If either rung explanations or coil labels are requested without the ladder diagram, then
just the annotation is printed. In that case, any control characters for titles, subtitles,
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borders, or side files are printed out (instead of executed as they would be in a ladder
diagram printout).

When selecting the annotation options, the corresponding .EXP and .NAM files must be
present on the selected diskette.

Sorted Nicknames: Select whether to print a list of all the nicknames used in the program, sorted
alphabetically. If the selection for names is Y, then the names will also be printed.

Cross-Reference: Print cross-references with or without printing the ladder diagram. To change the
default selections, enter Y or N.

Before the cross-references can be printed out, the system must first create temporary
files containing the selected cross-references. These files are placed on the diskette
containing the active file. If no active file name has been specified at the Supervisor
menu the files will be placed on the disk in the default drive.

In Ladder: Select whether or not the ladder diagram printout will include cross-references for coils.
These are placed above the rung in go-character  mode. and beside the coil in 132.charac-
ter mode*  For example, the 80-character  mode has this format:

Cross-reference for 00539

u

1, 2, 5
/ 3

(4)

1 IO058 00100 10193 10017 00539
+-- II ---mm II 1.,+-, l/l --+,a. I I ~~+~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( )

2

A second function of in-ladder cross-referencing is to print a rung number below every
contact in each rung. This rung number is therung  containing the coil that connols  the
contact’s state. If there is no coil for that contact, nothing will be printed.

Xref Table: Select whether to print at the end of the ladder diagram a listing of all the references that
appeared in the printout. Note that printing cross-reference tables takes a considerable
amount of time.
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1. Discrete References Cross-Reference Printouts: This listing groups discrete references into
normally-open contacts, normally-closed contacts, various types of coils, and non-relay (MNE-
monk) functions. The left column of the discrete references printout lists the references in
ascending numerical order. Under the reference, the override status of that reference may be
displayed. To the right, all occurrences of that reference in the program are listed by rung number.
For example:

***** I N P U T S T A T U S T A B L E ***Jr*

INPUT/ CROSS REFERENCES
mm

11004 : 1 1 14, 1% 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 27
28, 29, 30, 31, 32, 33, 34, 35, 36

MNE 88, 92, (199), 204, (286)

10013 . . l/l l3

[A 10100 : l/l 14
(Ovr On]

10101 .. I I lo8

10605 : I I IL4[Ovr Off] mE 100, 101, 101, (102), 105, (150), 200 1.

( 1 - implicit references
MNE - mnemonic references

2. Register Cross-Reference Printouts: Register cross-reference printouts list the references on tne
left  side. Under each reference, its value appears in the format that was selected with the Display
Reference Tables function. To the right, all occurrences of that reference in the program are listed
by rung number. For example:

***** R E G I S T E R S T A T V S T A B L E Jr****

REGIS!cER/ CROSS REFERENCES
VALUE

R00004 : 11, 112, (117), 143, 186, 192, 193, 195, 199, 200
[00886] 229, 229, 229, 230, 32, (337), 433, 535, 647

RO0013 : 13
[+01023]

ROOlOO . l 147
[-OOOOSJ

R00102
[D.P.]

: 140

( ) - implicit references
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Implicit Xref: Select whether the printout will  also include implicit references (for example, r&r-

Value Table:

ences  included in tables, matrices, convert fuktions, and similar multiple-reference
functions). Rungs that include only implicit references are enclosed in parentheses, as
shown in the example printout above.

The maximum number of implicit references that will be printed out for one reference is
1000.

Select whether to print the values of all references at the end of the ladder diagram.
Reference printouts have the format set up with the Display Reference Tables function.

Discrete references are printed as individual pages of each type of reference (Local I/O or
Channeled I/O). The override status of inputs and outputs is also printed as individual
pages. The partial example below shows discrete references printed out in binary format.

***** I N P U T V A L U E T A B L E Ire***

INPUT I64 148 I 40 I32 124 I16 18 11
ADDRESS +-&m-m +-m-.--m  +-m-.c.o-m  +a--~--- +~~----~  +-------  +w------+

0064 01101011 11001011 10010100 11011010 11110000 00001000 00110100
0128 OlOlGlOl 00100100 11101011 01010101 10100101 10101001 10101100
0192 11110100 00100100 00000000 01001000 11111010 11010001 10100010
0256 10100110 10100101 10100100 10101000 10101011 11001011 10101000

0320 10101010 10100110 10100101 10101001 11100111 10100101 10100110
'0384 10101100 10010101 10010101 10010101 10010101 10010000 00100100 L

The next partial printout includes registers that have been reformatted using the Display
Reference Tables function.

**Jr** R E G I S T E R V A L U E T A B L E ****Jr

REGISTER 110 19 18 17 I6 I5 I 4 I3 I2 I1 I
ADDRESS +,,,,, +,--- +,,,, +-,,,, +m-w--  +---,-  +,----  +,---- +-,--, +w,,, +

00010 +00003  -00345 +OOOOO +23233  +OOOOO +OOOOO 1106 +OOOOO +OOOOO +01233
00020 +0023566777  +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OlOOl
00030 +ooooo +ooooo OlC8 +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO
00040 +OOOOO 23446 +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO +OOOOO  +OOOOO  +OOOOO
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Use Tables: The References Use tables show how references are used in a program. This is a partial
example:

*jr*** O U T P U T U S E D T A B L E *****

OUTPUT I64 156 148 I 40 132 I*4 116 I 8
ADDRESS +w-..--mc +-------  +---C-I..  +..------  +LO-----  +.m..-o.--  +m-.-..mm  +..a,..

0064 f*..r,*rt* **,-jr,,, ~~~~~~~~ --1----- ,,,,,*** ***-**-a -------- -----
0128 _______L -------- --am--aD-* *Jr-*-r-- -------- _______~ ~~~~~~~~ mm,***
0192 -------m ---mm--- -------- -------- ____CI__ __WIIIIC -------- --I)--
0256 *f--f--,  --,,***Jc _~______ ,,,*****  *******-  -~-----*  ****-f,,  -m--m

The following symbols may appear in the Reference Use tables:

+ The reference is used as an implicit reference.

* The reference is used as an explicit reference.

- Not used; the reference is available for future use.

?Jlis  list is in order of priority. The highest priority symbol is printed.

Address Range: Printouts of discrete and register references default to the entire table of values. To
print a smaller range of values, move the cursor to the type of reference and enter the
address range. The value entered for FROM must be lower than the value entered for
TO .

Header Page: Select whether to include a header page at the beginning of the printout. The header
page has the title and subtitle entered on the Define Printout Contents page. It displays
information about the program. For example:

******************f******************************************~**~*****
* *
* IJGT REFERENCE USED: *
* --~---~~--~~~-~~~~~ *
* CPU ID: 1 REGISTER: R16384 *
* CPU MEMORY SIZE: 16384 INPUT: 10001 *
* PROGRAM MEMORY SIZE: 16384 OUTPUT: 00333 *
* RZGISTER MEMORY  SIZE: 16384 EfQ! STATE INPUT: 12+0032 *
* OUTPUT: 02+1020 *
* EXP STATUS INPUT: 11-0120 Jr
* OUTPUT: 02-1001 *
* *
**************************************************************~*******

If any type of cross-reference is selected, In-Ladder, Xref table, or Use table, then at the
right side of the box a list shows the highest reference used in each type.

Each subsequent page starts with a line showing the cmnt date and time. Under that,
the title and subtitle appear.
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SECTION 4
Printing in Foreground Mode

Use the Print tiction  to print out or store as a print file, the program cwrently in Logicmaster memory.
The printer characteristics must already be defined.

The Print function executes in foreground mode; the system cannot be used for anything else while the
printout is in progress. To print a hard copy in background mode instead, first use this function to create
the print file.

This section explains:

l How to select a foreground print.

. l How to create a print file in foreground mode.
l How to stop a foreground print temporarily.

- * How to cancel a foreground print.

Displaying the Print to Disk or Printer Menu
To print or create a print file in foreground mode, press the Print Out (Fl)  key from the Print menu. The
Print to Disk or Printer screen appears: -

- w

LM:OFFLINE 11:19:39  A-

P R I N T  T O D I S K  O R P R I N T E R

PRINTER PORT/DRntE  ID _ (3/&W

FILE NAME

<< PRESS ENTER TO START THE PRINT FUNCTION >>

PRINT DEFINE DEFINE PRINT
1 2 PROC 3 4 SPRINTR 60UTPUT 7 8 MENU
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Printing in Foreground Mode
To send the print output directly to the printer for immediate printing in foreground mode:

1. If you are sending the output to a printer, be sure the printer is set up as described in section 2.

2. With the cursor at “Printer Port/Drive ID,” enter the destination for the printout:

Enter the number 3 if the printer is connected to the parallel port. This corresponds to DOS
device LPTl.

Enter the number 1 or 2 if the printer is connected
the serial port. Ports 1 and 2 correspond to DOS

to a serial port, depending on the number of
devices COMl and COM2, respectively.

NOTE

A port currently selected for communications cannot be used for other Logicmaster 5 functions.
In order to use port 1 for printing, you would first have  to &select it from  communications. This
can be done in the Communications Setup menu by blanking out the work area and then pressing
the Select Ports (F’3)  key (see section 2 of chapter 10).

3. Press the Enter key to start the printout. The screen continues to display the Print to Disk or Printer
screen until the printout is complete.

Creating a Priht File
Printing out a complete program can take a considerable amount of time. It is often preferable to f’rrst
store the information in the form of a print file. A print file can be printed out later in the background
mode.

To send the program to a disk drive for later printing in background mode:

1 .

2 .

3 .

4.

For a floppy-diskette system, be sure a write-enabled diskette is in the drive.

With the cursor at “printer Port/Drive ID,” type in the letter destination of the drive to receive the
file .

Move the cursor to “File Name” and enter the name for the printout.

The first text f”lle  created has the file name extension .TXI’. If the diskette runs out of space while
the file is being stored, the screen prompts for another diskette to be inserted. This second part of
the print file has the extension .TXl. For example, PROGFWMl  .TXl. Subsequent portions of the
same file will have the file name extension .TX2,  and so on.

If the text file is being created on the same disk containing the annotation or temporary
cross-reference files,  the text file may not be continued beyond one disk. Therefore, if you have a
dual-drive system, it is recommended that you always print to a drive that does not contain the
annotation files or temporary cross-reference files.

Press the Enter key to begin creating the file. The screen continues to display the Print to Disk or
Printer screen until the File is complete.
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Stopping a Printout Temporarily
To stop a printout temporarily (for example, to change the printer ribbon), press the Pause Print (F4)
key. To resume the printout at the place it was stopped, press the F4 function key again.

Canceling a Printout
To end a printout in progress, press the Abort Print (F3) key. This requires a confiiation.  When
confirmed, it cancels the printout completely. Aborting a printout stops the printing only. It does not
delete the print ffies that were created. Print Cles must be deleted using the Utilities function.

While waiting for confirmation, the printout continues. Pressing any key except Confirm cancels the
abort.
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SECTION 5
Printing a File in Background Mode

Use the Print function to print out a file from disk. The printer characteristics must already be defined.
Any file can be printed, not just the .TXT files that were created with foreground print.

The Print function executes in background mode; the system can be used for other activities while the
printout is in progress.

This section explains:

l When background printing may be used.
l How to do a background print.
l How to stop a background print temporarily.
l How to cancel a background print.

Background Printing
Background printing  is only permitted in Off-Line mode. If a background print is started in Off-Line
mode and the mode is changed during printing, the printout is suspended until the mode is again
changed to Off-Line. If a screen is being printed in Off-Line mode, using the Print Screen command
Alt/P, the printing is aborted if the mode is changed.

Displaying the Print Program lMenu
To print out a print file, select the Print Prog (F2) key from the Print Hard Copy menu. The Print
Program screen appears:

LM:OFFLR?E 11:19:39

P R I N T P R O G R A M

DESTINATION:
PRINTER PORT _ (2,3)

SOURCE:
DRIVE ID B t&B)
FILE NAME

<< PRESS ENTER TO START BACKGROUND PRINT FUNCTION >>

PRINT DEFINE DEFINE PRINT
1 OUT 2 3 4 SPRINTR 60UTPUT 3 8 MENU
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Entering the Destination and File Name
To send the print file to a printer port for printing in background mode:

1. Be sure that the printer is properly connected, and that it is turned on.

2. With the cursor at “Destination: Printer Port,” enter the destination for the printout:

A. Enter the number 3 if the printer is connected to the parallel port. This corresponds to DOS
device LPTl.

B. Enter the number 1 or 2 if the printer is connected to a serial port, depending on the serial port.
Ports 1 and 2 correspond to DOS devices COMl and COM2.  respectivelv.

3. Move the cursor to “Drive ID” and enter the
stored.

I A d

letter designation of the drive where the print f!ile is

4. Move the cursor to “File Name” and enter the
created with foreground print. However, any

5. Press the Enter key to start the printout. The

6. Press the

Stopping a

file name and extension. This is usually a .TXT fde
text file may be printed.

screen displays the message:

BACKGROUND PRINT IN PROGRESS

Print Menu (F8) key to return to the Print menu.

Printout
10 end a printout  in progress, press the Abort Print (F3) key. This requires a confirmation. When
confirmed, it terminates the printout completely. While waiting for confirmation, the printout continues.
If the Confixm  key is not pressed, the printout will continue.
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The Load/Store/Verify function is used to:

l Transfer programs and tables to and from Logicmaster  memory (RAM).
l Transfer configuration data to and Tom  the CPU.
l Compare the data in memory with the stored data.
l Clear Logicmaster memory.

In Off-Line mode, the user program, scratch pad, registers, and I/O tables are transferred to and from the
CPU. However, the CPU must be stopped before you can store to the CPU.

In On-Line mode, on1 the user program is transferred to and from the CPU. In Monitor mode, only the
user program can be transferred from  the CPU. Nothing may be stored to the CPU in Monitor mode.

For Sonnation  about using the bad/Store/Verify function, turn to the following sections:

Section 1. The Load/Store/Verify Menu: Section 1 summariz es the Load/Store/Verify Menu function
keys.

Section 2. Loading Data into Logicmaster Memory: Section 2 explains how to load Logicmaster
memory with a program and its associated tables. The program may be loaded from the &CPU, or from a
drive.

Section 3. Storing Data from Logicmaster Memory: Section 3 explains how to transfer a program
and its associated tables from Logicmaster memory to the CPU, or to a drive.

Section 4. Verifying the Content of Program Data: Section 4 explains how to use the Verify
function to compare program data after a Load or Store operation.

Section 5. Clearing Logicmaster Memory: Section 5 explains how to delete any program and tables
currently present in Logicmaster memory.

Section 6. Loading CPU Configuration Data: Section 6 explains how to transfer the configuration
data from the CPU to a named file.

Section 7. Storing CPU Configuration Data: Section 7 explains how to transfer the configuration
data fiorn  a specified file to the CPU.

NOTE

If the CPU is locked, data cannot be transferred to or from the CPU.
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SECTION 1
Load/Store/Verify Menu

This section describes the use of the Load/Store/Verify menu.

Displaying the Load/Store/Verify Menu
When the L/S/V Func  (F6) key is pressed from the Supervisor menu, the Load/Store/Verify menu
appears:

CPU:RUN/ENBL/IJNLOCX CPU ID: 1 LMNOTEQ  CPU LM:oNLnJE 11:19:39

L O A D / S T O R E / V E R I F Y P R O G R A M / T A B L E S M E N U

IQZY 9 FUNCTION

Fl - LOAD... 0 0 . . Load Program/Tables into the LM Memory
F2 - STORE. . . . . . .Store Progzxm/Tables from the LM Memory
F3 7 VERIFY... l . Verify Program/Tables with the LM Memory
F4 - CLEAR. . . . . . . . . . . . . . . . *Clear the LM Memory
F5 - CONFIG TO DSK. Load Configuration from CPU, Store to Disk
F6 - CONFIG TO CPU. Load Configuration from Disk, Store to CPU
F8 - SUPERVMENU.  . . . . o . . . . .Return to Supervisor Menu

LOAD STORE VERIFY CLEAR CONFIG CONFIG SUPERV
1FUNC 2 FUNC 3 FUNC 4 FUNC ST0 DSX 6~0 CPU 7 8 MENU

Load/Store/Verify Menu Function Key Summary
The Load/Store/Verify menu displays the following function keys:

Load Func (Fl): Select Load Function to copy the program, and the register and I/O tables into
Logicmaster memory (RAM). This writes over any program or data already in
Logicmaster memory.

Store Func (F2): Select Store  Function to copy program and table data from Logicmaster memory to
a drive, or to the CPU.

Verify Func (F3): Select Vetit! Function to compare data in Logicmaster memory with data in the
CPU memory, or on a disk drive. A listing of tiferences  can be printed out.

Clear Func (F4): Select C&W Function to remove the program, register, and I/O tables from
Logicmaster memory (for example, after storing it on diskettes).

Config  to Disk (F5): Select Configuration  to Disk to transfer the configuration data fkom the CPU to
a named fde.

Confg to CPU (F6): Select Configuration to CPU to transfer the configuration data from a specified
ffie to the CPU.

Superv Menu (FS): Select Supervisor A4enu to return to the Logicmaster Supervisor Menu screen.
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SECTION 2
Loading Data into Logicmaster Memory

Use the Load function to copy a program and its associated tables into Logicmaster memory from disk,
or from the CPU. The Load function copies the program, which remains unaltered in its original
location.

This section explains:

l How to display the Load Program screen.
l How to load a program into Logicmaster memory from a drive.

. l How to load a program into Logicmaster memory from a CPU.

Displaying the Load Program Screen

When you press the Load Func (Fl) key, the Load Program screen appears:

CPU:RUN/ENBL/UNLOCX CPU ID: 1 LM NOTEQ CPU LM:oNLINE 11:19:39

L O A D P R O G R A M / T A B L E S I N T O  LM. M E M O R Y

DRIVE ID / CPU P (A,B/P) P -CPU

FILE NAME

<< PRESS SHIFT ENTER TO START LOAD FUNCTION >>

STORE VERIFY CLEAR CONFIC  CONE'16 L/S/V
1 2 FVNC 3 FUNC 4 FUNC ST0 DSK 6T0 CPU 7 8 FUNC

Copying a program into Logicmaster memory will overwrite a program already stored
there. You may wish to save the program already stored in memory to disk or CPU before
loading in new data.
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Loading a Program to the System from a Disk
To copy the program into Logicmaster memory from a disk, follow these steps:

1. With the cursor at “Drive ID/CPU,” enter the character that represents the disk drive where the
program is stored.

2. Move the cursor to “File Name” and enter the name of the program.

NOTE

The File Name field must be left blank, unless a disk drive is specified.

3. Press the Enter key to begin copying the program into Logicmaster memory. The screen displays
the word “BUSY” during the transfer. If the system finds any fault or inconsistency in the data,
the Load operation will  be terminated and an error message will appear. While the program is
loading, the screen displays the message:

PROGRAM NAME : LOAD IN PROGRESS

After a successful LOAD, the screen will display this message:

PROGRAM NAME : LOAD COMPLETE

Loading a Program to the System from the CPU
Use the Load function to copy a program from the CPUinto Logicmaster memory. (The CPU must be
unlocked.)

If the Logicmaster system is in Off-Line mode, the entire program including the ladder logic and tables,
is copied into Logicmaster memory. In On-Line mode OY Monitor mode, only the ladder logic is copied.

1. With the cursor at “Drive ID/CPU,”  enter the letter P. (This letter represents the CPU.)

2. Press the Enter key to begin copying the program into Logicmaster memory. The screen displays
the word “BUSY” during the transfer. If the system finds any fault or inconsistency in the data,
the Load operation will be terminated and an error message will appear. While the program is
loading, the scxen displays this message:

PROGRAM NAME : LOAD IN PROGRESS

The program name is the title of the program stored in the CPU. You may want to make the
program name the same as the corresponding disk file.

After a successful Load operation is completed, the screen  will display this message:

PROGRAM NAME : LOAD COMPLETE

Canceling the Load Function
To stop a program transfer in progress, press either the Abort key or the F4 (Abort) function key.
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SECTION 3
bStoring Data from Logicmaster Memory

Use the Store fwnction  to copy a program and its associated tables currently in Logicmaster memory.
The transfer may be to a CPU, or to file storage on a hard disk or diskettes.

This section explains:

l How to display the Store Program menu.
l How to store a program to a storage device.
l How to store a program to the CPU.

Displaying the Store Program Screen

When  you press the Store Func  (F2) key from one of the Load/Store/Verify screens, -the Store Pro-
granJTables screen appears:

CPU:RUN/ENBL/UNLOCX CPU ID: 1 LMNOTEQ CPU LM:ONLINE 11:19:39

S T O R E P R O G R A M / T A B L E S F R O M  L M M E M O R Y

DRIVE ID / CPU P (A,B/P) P *CPU

FILE NAME

PROGRAM NAME

SERXES  5 TABLE MEMORIES WILLBE OVERWRITTEN

<< PRESS SHIFT ENTER TO START STORE FUNCTION >>

LOAD VERIFY CLEAR CONFIG CONFIG CLEAR L/S/V
1 FUNC 2 3 FUNC 4 FUNC 5T0 DSK 6T0 CPU 7 BUSY 8 FUNC

Storing a Program to a Drive

When storing to a disk file, the system will search for the specified file. If the file is found, its contents
will be replaced with the new data If the file is not found, a new file will be created to contain the data.

To copy the program in Logicmaster memory to a storage device:

1 .

2 .

Witi the cursor at “Drive ID/CPU,” enter the character from the displayed list that represents the
drive where the program will be stored.

Move the cursor to “File Name” and enter the name of the file. This is the name which will be
used to identify the program on the disk.
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3. A program name may also be specified.

1 CAUTION 1

If a program with the same name is already stored on the disk, the new data will overwrite it.

4. Press the Enter key to begin copying the program.

Storing a Program to the CPU
The Series Five CPU contains a compiler program which takes the relay ladder logic and converts it into
executable code. The execution of the program is divided between a custom gate array, which is

. optimized for fast execution of relay and math functions, and a 16.bit  microprocessor. This results in
efficient, high-speed grogam execution. Another benefit is the ability to download a new program
while the CPU continues to execute the original program.

If the CPU is locked or the memory cartridge is write-protected, the program cannot be copied into the
CPU. When a program is loaded into the CPU, the source code is stored in a buffer area in the memory
cartridge. Once the new program is stored in the buffer, you activate the compiler. The scan is
intermpted  for a short time to allow the compiler to load the new program into the execution area of the
memory cartridge, and then resumes execution with the new program.

In order to store to a CPU, the memory cartridge in the CPU must contain MM or EEPROM memory
that may be written over. The memory protect jumper on this memory cartridge must be in the Write
Unprotected position (factory default setting).

1. With the cursor at “Drive ID/CPU,” enter the letter P. (This letter represents the CPU.)

1 CAUTION 1

The CPU can only contain one program at a time. If a program is already stored in the
CPU, the new data will overwrite it and the original program in the CPU will be lost,

2. Press the Enter key to begin copying the program. This is a 2-step  process. The program is first
written into a source buffer, where the system checks the size and functions used by the program. If
the program is compatible with the CPU, the following message will be displayed:

<< PRESS CONFIRM KEY TO COMPILE >>

NOTE

You should continue  with the compile so that the source buffer is equal to the executing program.
However9  if you decide to abort, the source buffer and executing program will not be the same.
When the Logicmaster system is connected to this CPU, the swus line will  reflect a “not equal”
status. You cannot upload a program from the CPU to the Logicmaster system unless the source
and object  code in the Series Five CPU are equal. You should always complete the compile
portion of the Store operation.

3. Press the Shift/Confirm keys to invoke the compiler. If the CPU is in Run mode, the I/O update will
be suspended while the compilation is in progress; and the following message will be displayed:

I/O UPDATES WILL BE SUSPENDED FOR 1 - 10 SEC
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4. When this process is complete, the following message will be displayed:.

[program name]  : STORE  C O M P L E T E

If there is an error in the compilation and the CPU remains in a compiler busy state, you must press the
Clear Busy (F7) key to clear the compiler busy status.

Canceling the Store Function
To stop a program transfer in progress, press the Abort function key. If the screen displays a
“TRANSLATOR BUSY” message, you must press the F4 key to clear the CPU Program Transfer
function.

If the Store function is aborted, the program which the CPU executes is not the same as the partially
stored program. For this reason, the Load from CPU function will not be allowed; and the status line
will show the “LM NOTEQ CPU” message until a program is successfully stored from the
Logicmaster 5 system to the CPU.
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SECTION 4
Verifying the Content of Program Data

The Verify  function compares versions of a program after a Load or Store operation by comparing the
version in the Logicmaster system with the version in the CPU, or in storage. Any differences, called
’ ‘miscompares’  ‘, are displayed and can be printed out.

If the verification is with a scanning CPU, dynamic data such as Scratch Pad, timer and counter
registers, ovetide table and I/O states can be omitted from the verification.

NOTE

.
The  top registers in the CPU (R4000-R4096)  are reserved for CPU functions and status. These

registers cannot  be used for register storage and will not be included ~II the Verify  function.

This section explains:

l How to display the Verify Program screen.
l How to select the types of program data to be compared.
l What the results of the comparison mean.

Displaying the Verify Program Menu
When vou press the Verify Func  (F3) key, the Verify Program screen appears:

CPU:RUN/ENBL/UNLOcK CPU ID: 1 LMNOTEQ  CPU LM:ONLINE 11:19:39

V E R I F Y P R O G R A M / T A B L E S W I T H  L M M E M O R Y

DRIVE ID / CPU P (A, B/P) P -CPU

FILE NAME

PRINTER PORT (2, 3)
- MEMORY SELECTION -

SCRATCH PAD REGISTERS OVERRIDES LOCAL f/O CHANNEL f/O

<< PRESS ENTER TO START VERIFY OPERATION >>

LOAD STORE XCLUDE XCLUDE XCLUDE XCLUDE XCLUDE L/S/V
1 FUNC 2 FW’NC 3SCRZAD QRECSTR SOVRIDE 6 LOCAL 7CHANNL 8 FUNC
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NOTE

The Verify  function compares relative memory locations. If one version of the program has an
additional element, all memory locations from that point on may miscompare.

Verifying Program D&a
To compare the program in Logicmaster memory with the version in the CPU, or in storage:

1 .

2 .

. 3 .

4 .

5 .

6 .

7 .

8 .

With the cursor at “Drive ID/CPU,” enter the character that represents the drive where the program
to be compared is located. Enter the drive location of the program fde, or the letter P for the CPU.

If the comparison is to a file on disk, move the cursor to “File Name” and enter the name of the
program.

To print a copy of the differences, move the cursor to “Printer Port” and enter the number of the
port to which the printer is connected. For the serial ports, you must enter a 1 or 2; for the parallel
port,  enter a 3. Be sure that the printer is on-lir;e  and connected to the system.
A

To

A .

B .

C.

D .

E .

NOTE

This field must be left blank, unless a printer is connected to the selected pan.

exclude tables Tom the comparison:

Press the Xclude Scrpad (F3) key to exclude the contents of the Scratch Pad memory. The
function of this key then becomes Verify Scratch Pad. &

Press the Xclude Regstr (F4) key to exclude the contents of the Registers. The function of this
key then becomes Verify Registers.

Press the Xclude Ovride (F5) key to exclude the Overrides. The function of this key then
becomes Verify Overrides.

Press the Xclude Local (F6) key to exclude the contents of Local I/O status tables. The function
of this key then becomes Verify  Local.

Press the Xclude Channl (F7) key to exclude the contents of Channeled I/O tables. The function
of this key then becomes Verify Channel.

Press the Enter key to begin the Verify operation. While the comparison is undeNvay,  the screen
displays the “BUSY” message. Also, two key functions, Pause Verify (F6) and Abort Verify (F7),
appear.

To temporarily halt the Verify operation, press the Pause/Verify (F6) key. To resume the verifica-
tion, press the F6 key again.

To end a verification before it is finished, press the Abort Verify (F7) key. Respond to the prompt
to confirm the abort. This ends the function completely.

Any n&compares encountered are listed on the screen, in two columns on five lines. Up to 10
n&compares  can be displayed at once. If more than 10 miscompares are located, the 10 most recent
are displayed. A printout has the same fozmat  as the screen display.

Mscompares  are listed from left  to right by row:

(first)
(third)
(fifth)

(second)
(fourth)
etc.
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Miscompares found in the I/O Status Table will be displayed on a byte boundary. For example: If
10003 miscompares, it will be listed as 10001. If more than 1 bit within a boundary (I3 and 14)
miscompares, it will only be listed once, as 10001.

Miscompare Screen: Defmitions

Each m&compare  displays the memory type wheti the miscompare occurs; and gives the corresponding
values in the program, and in the CPU or storage. These items are abbreviated as shown in the following
table: .

Table 94. Types of Memory

ABBREVIATION

SP
OVR
0
I
IS
R
PRG
LM
RM
ID

DEFINITION

Scratch pad memory
Ovenide memory
Output Status table
Input Status table
Ix3struction  set
Storage registers
Ladder program
Logic memory (size in K)
Register memory (size in K)
IDoftheCPU L
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SECTION 5
Clearing Logicmaster Memory

Use the Clear function to delete a program and its associated tables from Logicmaster memory. This is
usually done after ‘storing the program to a drive, or to the CPU. If the Logicmaster system is in
Off-Line mode, the Clear function will also set the Scratch Pad display to its default values.

When the Clear Func (F4) key is pressed from the Load/Sto=/VexiQ menu, the Clear Memory screen

CPU:RUN/ENBL/UNLOCX CPU ID: 1 LMNOTEQ  CPU LM:ONLINE 11:19:39

C L E A R L O G I C M A S T E R M E M O R Y

<< PRESS ENTER TO CLEAR LOGICMASTER MEMORY >>

LOAD STORE VERIFY CONFIG  CONFIC L/S/V
1FtmC 2 FUNC 3 FUNC 4 ST0 DSK 6T0 CPU 7 8 FmC

Press the Enter key to delete the entire program from Logicmaster memory. When the Clear operation  1s
complete, the following message will be displayed at the bottom of the screen:

CLEAR COMPLETE
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SECTION 6
Loading CPU Configuration Data

Use the Load CPU Configuration function to transfer configuration data from the CPU into a named file.
The file name may be any “DOS” file name. The following tables are loaded: Genius Setup table, I/O
configuration and assignment tables, and watchdog timer.. This section explains:

l How to display the Load CPU Configuration from CPU screen.
l How to transfer the configuration data into a named file from the CPU.

Displaying the Load CPU Configuration Screen
When you press the Config  to Dsk (F5) key, the Load CPU Configuration from CPU screen appears:

CPU:RUN/ENBL/U?lLOCX CPU ID: 1 LM NOTEQ CPU LM:ONLINE x:19:39

L O A D C P U C O N F I G U R A T I O N F R O M C P U

DRIVE ID B (A,W

FILE NW

<< SAVE CPU CONFIGURATION DATA IN SPECIFIED FILE >>

<< PRESS SHIFT ENTER TO START LOAD FUNCTION >>

LOAD STORE VERIFY CLEAR CONFIC L/S/V
1 FUNC 2 FUNC 3 FUNC 4 FUNC 5 6T0 CPU 7 8 FUNC

1 CAUTION 1

Transfering configuration data into a named file will ovenvrite anv configuration data
already stored there. You may wish to use a different f’rie  name each time you transfer
configuration data from the CPU.
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Loading Configuration Data from the CPU
To transfer configuration data from the CPU into a named file, the CPU must be in Stop mode and the
Logicmaster system must be on-line.

1 .

2 .

3 .

With the cursor at “Drive ID,” enter the letter that represents the disk drive where the file is to be
stored.

Move the cursor to “File Name” and enter the name of the file.

Press the Enter key to begin loading the CPU conf&uration  data into the named file. The screen
displays the word “BUSY” during the transfer. If the system finds any fault or inconsistency in the
data, the Load operation is terminated and an error message appears. After a successful Load
operation is completed, the screen will display this message:

COMPLETED SUCCESSFULLY
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SECTION 7
Storing CPU Configuration Data

The Store CPU Configxuation  function allows you to store the I/O assignment and configuration tables
to the CPU and update the CPU to use this new assignment. This means that it will not be necessary to
manually set up the operating parameters for each CPU if the configuration  has already been done once
and saved to diskette.

Error checking will also be performed by the CPU. If errors are found, the appropriate messages will be
displayed on the screen.

This section explains:

* How to display the Store CPU Configuration screen.
l How to store configuration data to the CPU from a specified file.

Displaying the Store CPU Configuration Screen
When you press the Config  to CPU (F6) key, the Store CPU Configuration to CPU screen appears:

CPU:RUN/ENBL/UNtOCX CPU ID: 1 LMNOTEQ CPU LM:oNLINE 11:19:39

S T O R E C P U C O N F I G U R A T I O N  T O C P U

DRIVE ID B (APB)

FILE NAME

<< RESTORE CPU CONFIGURATION DATA TO CPU FROM SPECIFIED FIILE >>

<< PRESS SHIFT ENTER TO START STORE FUNCTION >>

LOAD STORE VERIFY CLEAR CONFIG L/S/V
1 FUNC 2 FU’NC 3 FUNC 4 FUNC 5TO DSK 6 7 8 FUNC
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Storing Configuration Data to a Disk File
To transfer configuration data to the CPU from a specified file, the CPU must be in Stop mode and the
Logicmaster system must be on-line.

1. With the cursor at “Drive ID,” enter the letter that represents the disk drive where the file is
located.

The CPU can onlv contain one configuration fde at a time. If a config  file is alreadv stored
in the CPU, the iew data will overwrite it and the original data in the CPU will I& lost.

. 2. Move the cursor to “File Name” and enter the name of the ffie.

3. Press the Enter key to begin copying the configuration data to the CPU. The screen displays the
word “BUSY” during the transfer. If the system finds any fault or inconsistency in the data, the
Store operation is terminated and an error message appears. After a successful Store operation is
completed, the screen will display this message:

COMPLETED SUCCESSFULLY
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The Setup and Diagnostic functions are used to specify parameters for communications, lock/unlock the 
CPU and, when used, change the password, select the display colors for a color monitor, and assign I/O . 
module addresses. . 

This chapter contains the following sections: 

Section 1. Setup/Diagnostic Functions Menu: Section 1 explains the Setup/Diagnostic Functions 
menu, and summarizes the function keys. 

. 
Section 2. Setting Up Communications with the CPU: Section 2 provides instructions to set up 
parameters for communicating with the CPU. 

Section 3. CPU Password Protection: Section 3 provides instructions for locking or unlocking the 
CPU and changing the password. 

Section 4. Genius Faults: Section 4 explains the Genius I/O Faults screen, and how to display and 
clear this diagnostic information. 

Section 5. Machine Setup Menu: Section 5 provides instructions to select display colors if you are 
programming on a computer with a color monitor. 1. 

Section 6. Genius Bus Controller Setup: Section 6 provides instructions for editing the Genius Bus 
Controller setup values. 

Section 7. I/O Address Assignment: Section 7 explains I/O addressing and how to load or store these 
address assignments. 

Section 8. I/O Bus Setup: Section 8 explains how to 
bases. 

Section 9. Special Purpose Contacts and Registers: 
registers, which are reserved for special functions. 

establish the parity retry and identify non-critical 

Section 9 identifies special purpose contacts and 
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SECTION 1 

Setup/Diagnostic Functions Menu 

This section explains the Setup/Diagnostic Functions menu. 

Displaying the Setup/Diagnostic Functions Menu 

When the Setup & Diag (F7) key is pressed from the Supervisor menu, the Setup/Diagnostic Functions 
screen will appear: 

CPU:RUN/ENBL/UNLOClED CPU ID: 1 LM NOTEQ CPU LM:ONLINE 11:19:39 

LOGICMASTER 

SETUP / DIAGNOSTIC FUNCTIONS 

KEY # FUNCTION 

Fl - corm c PSWORD . . . . . Communication and Password Setup 
F2 - GENIUS FAULTS . . . . o . . . Genius I/O Faults Display 
F4 - MSD FUNC . . . . . . e Display/Modify Machine Setup Data 
F5 - GENIUS SETUP . . . o e . . . ChniUs Bus Controller Setup 
F6 - I/O ADDRESS ASSIGNMENT * . . . . . . Create/Edit I/O Map Ir 
F7 - I/O BUS SETUP. . . o . . .Specify Retries/Critical Bases 
F8 - SUPERVMENU. . . . . e . . . . RetUrn to SUp8rVisor Menu 

COMM C GENIUS MSD GENIUS IO ADR IO BUS SUPERV 
l.PSWORD 2FAULTS 3 4 FUNC 5 SETUP 6ASsIGN 7 SETUP 8 MENU 

Setup/Diagnostic Functions Key Summary 

The Setup/Diagnostic Functions menu displays the following function keys: 
t- 

Comm & Psword (Fl): Select Communication and Password to set up the system parameters tor 
communicating with the CPU. 

Genius Faults (F2): Select Genius Faults to display and clear Genius I/O faults. 

MSD Func (F4): Select A&SD Functions to enable windowing. Windowing allows up to 1OK rungs 
and 5K nkknames to be programmed. Also, select MSD Functions to change display 
colors when a color monitor is used. 

Genius Setup (F5): Select Genius Setup to edit the Genius Bus Controller setup. 

IO Adr Assign (F6): Select Z/O Address Assignment to assign input or output references to the I/O 
modules in the Series Five PLC. 

IO Bus Setup (F7): Select Z/O Bus Setup to establish the number of parity retries and identify 
non-critical bases. 

Superv Menu (FS): Select Supervisor Menu to return to the Logicmaster Supervisor Menu screen. 
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SECTION 2 
Setting up Communications with the CPU 

The Communications Setup menu is used to specify parameters for communications with the CPU. This 
section explains: 

. How to display the Communications Setup menu. 

l How to set up the parameters for communication between the Logicmaster 5 system and the CPU. 

l How to enable on-line changes. 

l How to create a COMSET.SET fde. 

o Displaying the Communications Setup Menu 

When the Comm & Psword (Fl) key is pressed Tom the Setup/Diagnostic Functions menu, the 
Communications Setup menu will appear: 

CPU:RUN/ENBL/UNLOCKED CPU ID: 1 LMNOTEQ CPU LM:oNLINE 11:19:39 

COMMUNICATIONS SETUP MENU 

COMMlRJICATfON PORT NVMBER: 1 a,21 

SELECTED CPU ID NUMBER: 1 (l-90) 

ON-LINE CHANGES: ENABLED 

SAVE CPU SELECT SELECT SHOW ONLINE SETUP 
1 FILE 2PROTEC 3 PORTS 4 5CPU ID 6 ID #S 7CHNGES 86: DIAG 

At start-up, the system uses data Tom the COMSET.SET file for this display. If this file is not present, 
default values are provided. 

The COMSET.SET file can be changed by making new entries on this screen and pressing the Save File 
(Fl) key. If you always communicate through the same port and CPU, you should save these entries. 
This time-saving feature will enable the system to be automatically set up at power-up. 
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Communications Setup Screen: Definitions 

Refer to the following definitions when making changes to the Communications Setup screen: 

Communication Port Number 

This entry specifies the post number which will be used for CCM communications with the CPU. The 
menu displays the numbers of the ports that were operable when the system was started up. 

To select the port, enter the desired port number into any field of the work area and press the Select 
Ports (F3) key. To deselect a port, leave the work area blank and press the F3 key. A port currently 
selected for communications must be deselected if it is to be used for other Logicmaster 5 functions, 
such as printing. 

. 
The port selected must be configured to match the CCM setup in the CPU to which the system is 
connected. If the port is on the Combination Adapter card of the Workmaster computer, it can only be 
RS-232. Therefore, it can only be connected to a CCM port configured for RS-232. 

If-the port is on the Asynchronous/Joystick card, it may be configured for either RS-232 or RS-422. If it 
is set up for RS-232, it can only be connected to a CCM port configured for RS-232. If it is set up for 
RS-422, it may be used. with a CCM set up for RS-422. 

Multidrop configurations (one Logicmaster 5 system connected to more than one Series Five CPU) must 
be done with RS-422. 

Port 1 corresponds to DOS device CQMl, and port 2 corresponds to DOS device COM2. 

Selected CPU ID Number 

Enter the ID number of the CPU (from 1 to 90 for master/slave communication) that will be communi- 
cating with the system. After entering the number, press the Select CPU ID (F5) key. The number will 
be entered into the field, and the system will immediately begin communicating with that CPU. 

To display the IDS of the currently-available CPUs within the parentheses to the right, press the Show 
ID #s (F6) key. The screen will display: 

POLLING CPU ID NUMBER: 

plus the number of each currently-available CPU. For a network interface with more than eight CPUs, 
press the F6 key again, as needed, to display additional CPU IDS. 

To cancel the polling of CPU IDS, press the Abort key. The screen prompts: 

<< PRESS CONFIRM TO ABORT, ANY KEY TO CONTINUE >> 

Press the Confirm (Shift/O) key to cancel the abort, or any other key to continue polling CPU IDS. 

On-Line Changes 

Press the Online Chnges (F7) key to select the ability to use the system’s on-line change features. This 
allows you to change registers, I/O points, constants, and some instructions while the programmer is 
switched on-line. 
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Creating a COMSET.SET File 

Press the Save File (Fl) key to create a file named COMSET.SET on the system start-up diskette. The 
system diskette must be write-enabled to receive the file. (The tab in the window on the diskette must 
be closed.) The system diskette must also be in the default drive. This file will store the current settings 
for the Communications Setup screen, except the listing of available CPU IDS. The system will read the 
contents of this file at start-up. 

If the COMSETSET f?le is present when the Logicmaster 5 software is loaded, the saved values will be 
used to set the communications parameters automatically. If COMSET.SET is not present at load time, 
the communications parameters are set to the default values. (Default values include: No port selected, 
CPU ID 1, and on-line changes enabled.) 

Changing the Communications Setup Screen 

Change the entries on the Communications Setup screen to describe your system. Changes are made in 
two ways: 

1. Port Number and CPU ID Fields: 
function key. 

Type the entry into the work area and press the appropriate 

2. On-Line Changes Fields: Press the appropriate function key to toggle the selections. 

Canceling Entries oti the Communications Setup Screen I. 

To exit this screen and return to the values that were displayed when the screen was entered, press the 
Abort key. The screen displays: 

<C PRESS CONFIRM TO ABORT, ANY KEY TO CONTINUE >> 

Press the Confirm (Shift/O) key to exit, or 

Returning to the Setup/Diagnostic 

PIWS the Setup & Diag (F8) key to return 

press any other key to cancel the abort. 

Functions Menu 

to the Setup/Diagnostic Functions menu. 
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SECTION 3 
CPU Password Protection 

The CPU Password Protection menu allows you to lock or unlock the CPU and to change the password. 
This section explains: 

How to display the CPU Password Protection menu. 

When to use passwords. 

How to lock/unlock the CPU. 

How to change/enter the CPU password. 

NOTE 

A password of 0 disables the Password function. This is the normal mode of operation for most users. 

Using Passwords 

Passwords are used to protect your program from competitive viewing or stealing, and to protect the 
Series Five PLC from accidental or unauthorized downloading of the program or configuration data. 
Passwords do not, however, protect register contents, I/O forcing, or CPU configuration data. To 
prevent access to that data, you must physically remove the pro gramming device or OIU from the CPU. 

With a password, there is always the 
failure. If protection of your program 
that you do not use a password. You 
using .a password by configuring the 
TECT position, or by using a PROM 

risk of losing or forgetting it, or having it change” due to battery 
or Series Five PLC is not absolutely essential, it is recommended 
can still protect the program from accidental overwriting without 
Write Protect jumper in a R4.M memory cartridge to the PRO- 

. m 
memory cartridge.. 

The password for your program is stored in the memory cartridge. You can clear the password (reset to 
00000000, which is the same as no password) by using the Initialize CPU function; but this will also 
clear the user logic program and all tables as well as the CPU configuration parameters. 

Once the memory cartridge is unlocked, anyone can enter a new password without knowing 
the old password and then relock the memory cartridge. To prevent unauthorized person- 
nel from assigning new passwords, do not leave the CPU unlocked and unattended. 

Once a password is entered and the memory cartridge is locked, there is no way to gain access to the 
user logic, except by unlocking the memory cartridge with the correct password, or by clearing the entire 
memory cartridge with the Initialize CPU function. 

As a precautionary measure, you should: 

1 . 

2 . 

3 . 

Write down your password on paper, and place the paper in a secure place. 

Make an unprotected copy of your program on a spare memory cartridge or diskette, and place that 
in a secure place, too. 

You can also use a password that would only have meaning to a select group of people. 



If vour password changes unexpectedly, you can still recover by one of these two methods: 
d 

4 . 

5 . 

Use the Initialize CPU function to totally clear the memory cartridge. You must then reload the 
program from disk or memory cartridge, and re-protect the program. 

Use your spare copy of the program with the original unchanged password, or a copy of the 
program which has no password. 
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Displaying the CPU Password Protection Menu 

Press the CPU Protec (FZ) key from the Communications Setup menu. The CPU Password Protection 
menu will appear: 

CPU:RUN/ENBL/tJ?JLOCfCED CPU ID: 1 LMNOTEQ CPU LM:ONLINE 11:19:39 

CPU PASSWORD PROTECTION MENU 

CPU MEMORY PROTECT STATUS: 

UNLOCX LOCK CHANGE corn 
1 CPU 2 CPU 3PASSwD 4 5 6 7 8SETUP 

Unlocking the CPU 

To unlock the CPU, follow these steps: 

1 . 

2 . 

With the Logicmaster system in the On-Line mode only, press the Unlock CPU (Fl) key from the 
CPU Password Protection menu. The following message will appear: 

TYPE CPU PASSWORD (UP TO 8 DECIMAL DIGITS) 
THEN PRESS << ENTER >> 

Type the current password. For security, your keystrokes are not displayed while typing the 
password. Then, press the Enter key. The system will attempt to unlock the CPU using your 
password. If the correct password is entered, the system will unlock the CPU. The CPU memory 
protect status will be displayed as unlocked. 

CPU MEMORY PROTECT STATUS: UNLOCKED 
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3. If the password you entered is an invalid number, the CPU will remain locked. If you press the 
wrong key while entering the password, you cannot use the Backspace or Delete keys to correct 
your error. A mistake will result in a failure to unlock the CPU, and the attempted unlock must be 
tried again. 

Locking the CPU 

Before locking the CPU, it must have been previously unlocked. To lock the CPU, follow these steps: 

1. With the Logicmaster system in the On-Line mode only, press the Lock CPU (F2) key from the 
CPU Password Protection menu. The system will attempt to lock the CPU, as indicated by the 
status of the CPU displayed on the screen: 

. CPU MEMORY PROTECT STATUS: LOCKED 

2. If the current password is zero (default password is 00000000), the CPU will remain unlocked and 
the following message will amear: 

CPU CANNOT B& LOCKED, PASSWORD IS 0 

The system will remain unlocked until you change the password. 

Changing the Password 

Before changing the password, the CPU must have been previously unlocked. To changethe password, 
follow this procedure: 

1. Press the Change Passwd (F3) key from the CPU Password Protection menu. The following 
message will appear: 

TYPE NEW CPU PASSWORD (UP TO 8 DECIMAL DIGITS) 
THEN PRESS << ENTER >> 

2. Type the new password (up to a maximum of 8 decimal digits). Your keystrokes will not be 
displayed while typing the password. Then, press the Enter key. The following message will 
appear: 

RETYPE CPU PASSWORD FOR VERIFICATION 
THEN PRESS << ENTER >> 

3. Retype your new password to verify its accuracy. Then, press the Enter key. The system will 
attempt to change the password. If the current password entry is not the same number entered on 
the fmt attempt, the change will not occur and the following message wiIl be displayed: 

CPU PASSWORD VERIFICATION FAILED, PASSWORD NOT CHANGED 

Returning to the Communications Setup Menu 

Press the Comm Setup (F8) key to return to the Communications Setup menu. , 
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SECTION 4 
Machine Setup Menu 

This section explains: 

l How to display the Machine Setup menu. 

l What you should do before changing the Machine Setup menu. 

l How to create a program with more rungs, and/or more nicknames, through the use of “Windowing”. 

l How to select windowing. 

l How to change display colors if the computer you are using for programmin g has a color monitor. 

l Displaying the Machine Setup Menu 

When the MSD Func (F4) key is pressed from the Setup/Diagnostic Functions menu, the Machine Setup * 
menu will aDDear: 

CPU:RUN/ENBL/UNLOCKED CPU ID: 1 LM NOTEQ CPU LM:oNLINE x:19:39 

MACHINE SETUP MENU 

CURRENT MACHINE.SET FILE CONTENTS: WINDOWING ENABLED N DISK DRIVE ,_ 

CURRENT USER PROGRAM WINDOWING SETUP: WINDOWING ENABLED N DISK DRIVE 

TO INVOKE NEW USER PROGRAM WINDOWING PARAMETERS: 
1) - DESIRED CHANGES IN CURRENT MACHINE.SET FILE FIELDS WITH 

F2 AND F3 SOFTKEYS. 
2) SAVE THE DESIRED.VALUES TO THE DISK WITH THE Fl KEY. 
3) RE-BOOT THE LOGICMASTER SOFTWARE. 

ALTERATION OF SCREEN DISPLAY COLORS: 
PRESS F4 TO VIEW POSSIBLE FOREGROUND COLORS. 
PRESS F5 TO VIEW P0SSZBX.Z BACKGROUND COLORS. 
PRESS F6 TO VIEW POSSIBLE BORDER COLORS. 

SAVE TOGGLE DISK FORE BACK SETUP 
1 FILE 2WINDOW 3DRIVE 4GROUND 5GROUND 6BORDER 7 86 DIAG 

Machine Setup Key Summary 

The Machine Setup menu displays the following function keys: 

Save File (Fl): Color selections take effect immediately and remain active while the system is 
running. Press the Fl key to save the selections in the MACHINE.SET file on the 
start-up disk. These selections will then be used automatically whenever the system is 
started. 

Toggle Window (F2): Use Toggle Window to select either yes or no for windowing. 

Disk Drive (F3): Use Disk Drive to select the drive. 
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Foreground 074): Use Foreground to select the color of the foreground (text). Each time you press 
the F4 key, a new foreground color will be displayed. 

Background (F5): Use Background to select the color of the background. Each time the F5 function 
key is pressed, a new background color will be displayed. The system will prevent the 
selection of identical foreground and background colors. 

Border (F6): If you system uses a Color Graphics Adapter (CGA), you can change the border color 
by pressing the F6 key. The Enhanced Graphics Adapter (EGA) will always display a 
black border. 

Setup & Diag (FS): Press the FS key to return to the Setup/Diagnostic Functions menu. 

Editing the Machine Setup Menu 

The MSD Setup menu allows you to select program windowing or to change display colors on a color 
monitor. This data is stored in a file named MACHINE.SET. After you change selections on the 
Machine Setup menu, you must re-boot the system to use the new data. Otherwise, the system will 
continue to use the data originally in the MACHINESET file. When you re-boot the system, either by 
pressing the Restart button, by pressing the Ctxl/Alt/Delete keys, or by cycling power to the computer, 
remember that: 

Any program file currently in memory will be lost. Save your program before restarting the computer. 

DOS must be present in the start-up drive. 

Using Windowing to Increase Program Size 

Program Windowing is a method that allows larger programs to be built. 

I I NO WINDOWING I WINDOWING I 

IWmames 
Numberof Rungs I 2048 5120 

6000 10000 

The disk selected for windowing should be the hard disk or R3.M Disk in your computer. 

NOTE 

The term RAM Disk refers to the Expanded Memory card, which provides additional temporary 
memory space during programming. 
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Selecting Windowing 

To select or de-select windowing, follow the instructions below: 

1. Select MSD functions from the Setup/Diagnostic Functions menu. The screen displays infomation 
about the current Program, and the currently-selected defaults: 

CURRENT MACHINESET FILE CONTENTS: WINDOWING ENABLED DISK DRIVE 

. 

CURRENT USER PROGRAM WINDOWING SETUP: WINDOWING ENABLED N DISK DRIVE 

2. Use the Toggle Window (F2) key to select either Y or N. 

3. Use the Disk Drive (F3) key to select the drive. 

4. You must press the Save File (Fl) key to save your entries. 

5. Using DOS, re-boot the system. This is necessary to use the entries you have just made. 

Loading a Program with more than 6000 Rungs 

When a program that exceeds the 6000 rung non-windowing size is loaded into Logicmaster memory, 
windowing must be selected. Otherwise, the rungs over 6000 will be deleted from the program and 
from the disk if the program name is active. Therefore, before loading a program with more than 6000 
rungs, you should be sure that windowing has been selected, as described on the previous page. If you 
attempt to load such a program when Windowing is not selected in the MACHINE.SET file, a message 
will appear asking whether you want to continue. i. 

Editing a Program with more than 2K Nicknames 

The total number of nicknames that can be used in a program is either 2K (2048) or SK (5 120), 
depending on whether windowing has been selected. Before editing nicknames in a program with more 
than 2K nicknames, be sure that windowing has been selected, as described on the previous page. 
Otherwise, the nicknames may not be stored correctly. 

Changing Screen Colors 

If you are using a color monitor, you can change the color of the text, background, and/or screen border. 
To change colors, follow these steps: 

1. Select MSD Functions from the Setup/Diagnostic Functions menu. 

2. Use function keys F4-F6 to toggle through the different color selections for each item. The Color 
Graphics Adapter (CGA) has 8 color selections, while the Enhanced Graphics Adapter (EGA) has 
16 selections. 

3. Press the Save File (Fl) key to save your entries. 

Returning to the Setup/Diagnostic Functions Menu 

Press the Setup & Diag (F8) key to return to the Setup/Diagnostic Functions menu. 
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SECTION 5 

Genius I/O Faults 

The Genius I/O Faults screen displays the Genius I/O diagnostic information. This section explains how 
to display and clear this diagnostic information. Refer to GFK-0248, Series Five Genius Bus Controller 
munual, for more information about using Genius I/O with the Series Five PLC. 

Displaying the Genius I/O Faults Screen 

When the Genius Faults (F2) key is pressed from the Setup/Diagnostic Functions menu, the Genius I/O 
Faults screen will appear, but only if bit 024024 is set in the user program. If this bit is not set, an error 
message will be displayed. . u 

GENIUS f/O FAULT TABLE 

TOTAL FAULTS: 06 
TOP FAULT DISPLAYED: 01 

SLOT REFERENCE CIRC. FAULT FAULT FAULT 
NO. ADDRESS NO. CATEGORY TYPE DESCRIPTION MON DAY E3R:MN:SC 
~~~~~~~~~~~~~~~~~~~~~~~~~~-~~-~~~~~~~~~-~--~~--~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 101+0009 DEVICE ADDITION JUN 17 08:36:51, 
0 101+0001 DEVICE ADDITION JUN 17 08:36:52 
0 101+0145 ADDRESS CONFLICT JUN 17 08:36:52 
0 101+0145 08 CIRCUIT FAULT DISCRETE OPEN WIRE JUN 17 08:36:52 
0 DEVICE LOSS JUN 17 08:44:35 
0 DEVICE ADDITION JUN 17 10:35:23 

LM:OFFLmE 10:47:46 

NEXT PREV CLEAR SETUP 
1 PAGE 2 PAGE 3FAULTS 4 TOP SBOTTOM 6 7 8c DIAG 

The CPU obtains the fault information from the Genius I/O hardware and sends 
system through the register table. Each fault generates one or more display 
depending on the number of descriptions associated with the fault. 

Two static fields in the upper left comer of the screen display: 

Total Faults: The current number of faults reported. 

Top Fault Displayed: The fault described on line one of the display page. 

it to the Logicmaster 
lines on the screen, 
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Genius I/O Faults Screen: Definitions 

Refer to the following definitions when making changes to the Genius I/O Faults screen: 

Slot Number: The slot number is the number of the Genius bus controller reporting the fault. 

Reference Address: The reference address indicates the address of the failed module. Bus error faults 
do not use the address field. 

Circuit Number: The circuit number indicates the offset from the reference address of the failed 

Fault 

. 
Fault 

Fault 

Time 

module. This display only exists for circuit faults. 

Category: The fault categories include failure of a Genius bus controller, excessive bus 
communication errors, circuit faults reported by devices on the bus, loss of a device, 
addition of a device, and address conflict. 

Type: The fault type provides additional information about circuit faults. 

Description: The fault description provides additional information about fault types. Multiple 
descriptions may explain one fault on consecutive display lines. 

stamp: The CPU records the date and time it logs the fault in the fault table. 

Genius I/O Faults Key Summary 

The Genius I/O Faults screen displays the following function keys: 

Next Page (Fl): Select Next Page to scroll the diagnostic information down one s&en at a time. 

Prev Page (FZ): Select Previous Page to scroll the diagnostic information up one screen at a time. 

NOTE 

The Next, Previous, and Up/Down cursor keys can also be used to scroll the fault information up 
and down, one fault at a time. 

Clear Faults (F3): l Select Clear Faults to initiate a Clear All Faults command. The CPU sends a 
Clear All Circuit Faults datagram to each logged-in module in the system. This will clear 
all faults on the Logicmaster screen and set the total faults count to zero. Devices 
responding to the Clear All Circuit Faults datagram will clear all internal fault indicators. 
Current faults will be reported again. 

Top (F4): Select Top to display the first fault as the top fault on the screen. 

Bottom (5): Select Boffom to display the last fault as the top fault on the screen. 

Setup & Diag (FS): Select Setup & Diagnostics to return to the Setup and Diagnostic Functions . 

menu. 

Returning to the Supervisor Menu 

Press the Suprv key to return to the SupervisOr menu. 
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Genius I/O Reserved References 

The Genius I/O Diagnostics function reserves certain output and register references to convey command 
and status information to and from the CPU. The reserved output references are 02-1019 through 
02-1024. The reserved registers are RO4041 through R04051, and RO4057 through R04064. Another 
block of registers, starting at.RO3850, contains fault information, ten registers per fault. If the diagnostic 
function is not used, the block of registers starting at R03850 is available for other purposes. 

Table 10-l. Reserved References for Genius I/O Faults 

REFERENCE 

02-1019 

02-1020 

02-1021 

02-1022 

021023 
02.1024 
R03850 - R03999 

RO4Q41 
R04042 
RO4043 
R04044 
R04045 
R04046 
R04047 
R04048 
R04049 

R04050 

RO4051 
R04057 
RO4058 
R04059 
R04060 
R04061 
R04062 
R04063 
R04064 

DESCRIPTION 

The CPU sets this bit when identifying errors in setting up the reserved references. If an error 
is detected, the diagnostic routine is not executed. 
Tk CPU sets this bit on an overflow condition, when tiore faults are reported than can be 
accepted- 
Setting this bit causes the CPU to send a Pulse Test datagrarn to each logged-in device in the 
system. 
Setig this bit causes the CPU to send a Clear All Faults datagram to each logged-in device 
in the system. 
Setting this bit causes the addition or loss of a module to be logged as a fault condition. 
Setting this bit enables the Genius I/O diagnostic routine. 
These registers contain the fault information for 15 faults, with each fault resekng 10 
T@Sters. 

Genius bus scan time - slot 0 * 
I. 

Genius bus scan time - slot 1 * 
Genius bus scan time - slot 2 * 
Genius bus scan time - slot 3 * 
Genius bus scan time - slot 4 * 
Genius bus scan time - slot 5 * 
Genius bus scan time - slot 6 * 
Genius bus scan time - slot 7 * 
This register contains the starting register address of the fault table, initialized by the CPU on 
power-up to 3850. (Can be modifkd by the user program.) 
This register contains the maximum number of faults, initialized by the CPU on power-up to 
15. (Can be modified by the user pn>gram.) 
This register contains the cmnt number of faults in the fault table. 
Genius bus controller slot 0 SBA conflict address/CCM RCV buffer pointer. 
Genius bus controller slot 1 SBA conflict address/KM RCV buffer pointer. 
Genius bus controller slot 2 SBA conflict adcims/CCM RCV buffer pointer. 
Genius bus controller slot 3 SBA conflict address/CCM RCV buffer pointer. 
Genius bus controller slot 4 SBA conflict address/CCM RCV buffer pointer. 
Genius bus controller slot 5 SBA cordlict addxess/CCM RCV buffer pointer. * 

Genius bus controller slot 6 SBA conflict address/CCM RCV buffer pointer. 
Genius bus controller slot 7 SBA conflict address/CCM RCV buffer pointer. 

* This register is used for CCM setup purposes, if a CCM module is installed in this slot instead of a Genius bus controller. 

For a more detailed description of the operation of the Genius diagnostic routine, refer to GFK-0122, 
Series Five User’s Manual. 
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SECTION 6 
Genius Bus Controller Setup 

Use of a Genius Bus Controller network with the Series Five programmable controller offers: 

a 

l 

. 

l 

0 . 

l 

Compatibility with Genius I/O blocks. 

Series Five-to-Series Five communications using the Read/Write CCM instructions. This allows 
general-purpose communications between t\~o Series Five PLCs at a low priority level. 

Global data sharing with other Series Five CPUs, and with other compatible GE Fanuc products, 
including the Series Six PLC. This allows high priority data to be transmitted to other devices on the 
bus automatically. 

General-purpose low priority communications with other devices which support Genius datagrams. 

Mapping of a local I/O into a remote I/O table so that the CPU can directly control I/O at a remote 
CPU location with no user logic in the remote CPU. (This feature will be available with a later 
version of software.) 

The first wvo items listed above require no CPU setup with a revision C CPU, other than setting the bus 
controller’s serial bus address and baud rate DIP switches. 

To operate properly with the Genius network, you will need: 

1. A Series Five CPU: revision B or later (revision 2.x13.0 or later). Revision C CPU, or later, is 
recommended. 

2. A Series Five Genius Bus Controller: revision B or later. 

3. A Genius Hand Held Monitor: version 3.0 or later. 

4. Logicmaster 5 software: version 2.01 or later. 

Restrictions 

With a version 2.x/3.0 CPU (IC655CPU500B), Genius diagnostics cannot be enabled at the same time 
as the Read/Write CCM instructions are active with the Genius bus controller. 

In addition, for all CPU and Genius bus controller revision levels, Genius “Phase B” features cannot be 
used in a system containing “Phase A” Genius blocks. This means that if you have Phase A blocks in a 
system, you cannot use these features: 

Global Data. 

Baud rates other than 153.6K. 

Redundancy. 

Multiple controllers on the same bus. 

Datagrams (including Read/Write CCM functions). 



Installing the Genius Bus Controller Module in a Revision C CPU 

In order to set up the Genius Bus Controller module in a Series Five CPU (revision C) base unit, follow 
this 

1 . 

procedure: 

Before placing the bus controller in the rack, the DIP switches on the module“ must first be 
configured. These DIP switches are set to a default conf$uration at the factory before shipment; the 
default settings are referenced in the following table. Use this table as a guide to help you configure 
the DIP switches. 
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CPU Differences between Revisions B and C 

A revision B CPU defaults to the states listed below. This allows for automatic operation of global data 
with no user interaction. 

l Read/Write CCM is allowed. 

* Global data address is set in the Register table. The address depends on the serial bus address 
assigned to the controller (in the range of R0017 to ROOSO). 

l Global data length is set to 8 registers. 

* Serial bus address for “Output Enable Bits” is set to disabled. 

A revision C CPU defaults to the states listed below. This allows for easier setup with Genius blocks, 
but requires that you establish setup parameters for global data if you desire to use this function. 

. 
l Read/Write CCM is allowed. 

l Global data address is set to 0 to disable global data. 

l Global data length is set to 0 to disable global data. 

l Serial bus address for “Output Enable Bits” is set to enabled. 
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DIP Switch 
Position Serial Bus Address * 

1111111111222222222233 
012345678901234567890123456789~~1 

1 -x-x-x-x-x-x-x-x-x-x-x-x-x-x-x-x 
2 --xx--xx--xx--xx--xx--xx--xx--xx 
3 ----XxXx---'XxXx---'XxXx----xXxX 
4 --------xxxxxxxx--------xxxxxxxx 
5 ----------------xxxxxxxxxxxxxxxx 

153.6K 
Extended 

6 
7 

Baud Rate WI 
76.8 38.4 

x 

15306 
Standard * 

V 
.* 

x 

Output Enable Bits NOTE 
Enabled Disabled * 

8 ‘0 x This DIP switch (8) must remain 
in the Output Disabled position 
for Genius bus controllers 
installed on revision B CPUs. 

* = Default settings (factory shipped) 
Serial Bus Address = 31 I. 
Baud Rate = 153.6K baud (standard) 
Outputs Disabled (i.e., all.32 outputs enabled bits are initialized 

to "disabled". 
x= 1 (open position) - = 0 (closed position) 

The Serial Bus Address (SBA) is set with DIP switch positions 1 through 5. The factory default is 
31, which is the address usually assigned to a bus controller. If a different serial bus address is 
required, configure the DIP switches accordingly. 

The factory default setting for baud rate is for DIP switch positions 6 and 7 to both be open. This 
sets the baud rate to 153.6K baud (standard). Depending on the length of the bus and other factors, 
it may be desirable to change this baud rate to 76.8K, 38.4K, or 153.6K extended. For information 
on 153.6K baud extended, refer to GEK-90486, Genius II0 System User’s Manual. All devices on 
one bus (including the bus controller and hand held monitor) must be set up for the same baud rate. 
However, busses connected to the Series Five PLC through other bus controllers may use different 
baud rates. 

. For use with a revision C CPU, DIP switch position 8 should be switched to the Outputs Enabled 
position (DIP switch in CLOSED position). This switch causes all 32 output enabled bits to be 
initialized to “enabled”. For more information on output enable bits, refer to chapter 3 of 
GFK-0248, Series Five Genius Bus Controller User’s Manual. 

2. With power removed from the CPU rack, install the Genius Bus Controller module in any slot in the 
CPU rack. After the module is properly seated, tighten the two captive screw fasteners, one at the 
top rear and one at the bottom rear of the module. For information on wiring the serial bus, refer to 
GFK-90486, Genius Z/O System User’s Manual. The serial bus is connected to the bus controller 
through the four screw terminals on the front of the module. 
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3. After installing the Genius bus controller(s) into the CPU rack, it may be necessary to reset some of 
the ‘ ‘ output enable ’ ’ bits for each active serial bus address on each bus. If revision C CPUs are 
used with multiple Genius bus controllers on the same bus, some output enable bits may need to be 
disabled to prevent more than one CPU from controlling the same I/O. 

The output enable setup is done using either Logicmaster 5 software or the OIU. A field of 32 bits 
is presented for each bus controller. Each bit corresponds to the enable/disable status of one of the 
serial bus addresses. If the bit is set to 1, it is possible for this Genius bus controller to send outputs 
to the device enabled by this bit; if set to 0, it is disabled. The format of the output enable bits for 
Logicmaster 5 software is shown in the following example: 

Output Enable Bits 
31 16 15 00 <--- This information 

To Enable SBA 1 only 0000 0002 is displayed in 
To Enable SBA 1 and 2 only 0000 0006 the last column on 
To Enable SBA 1 - 3, 28 - 31 FOOO 08OE the GBC Setup 

screen. ----------- + 

Notes: 
1. Block inputs will operate and report back to the CPU, 

regardless of the state of the output enable bits. 
2, The Hand Held Monitor serial bus address (SBA) need not be enabled. 

EQUIVALENT GLOBAL GLOBAL (FUTURE) SBA 
STATUS DATA DATA RECEIVE OUTPUT 

SLOT TABLE LOCAL TRANSMIT DIRECTED ENABLE BITS 
. NUMBER ADDRESS REFERENCE LENGTH LENGTH 31-15 15-00 

------I--I----II------~---~----~--------~-~-~-~~~-~~-~~~~~--~~-~~~-~ 

0 
1 
2 
3 
4 
5 
6 
7 

~~~IIIIIIIIIIIIIIIIIIILIIIIIIIIIIIIII~~~-~~~~~~-~~~~~~~~ 

Data (O-F) is entered at the cursor location, and stored to the CPU with the Store to CPU (F2) 
function key. 

4, If global data operation is required, it must be set up. For information on global data communica- 
tions, refer to the following discussion. 

5, If a revision C CPU is used with Genius I/O blocks and no other controllers are on the bus, the 
output enable bits should be set to default to the “enable” position. No additional setup is required. 
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6. After enabling the desired serial bus addresses with the ouput enable bits, the following capabilities 
have been enabled and require no further setup: 

A. Operation with Genius I/O blocks. If used, the blocks must be configured using the Genius hand 
held monitor, however, no further Series Five setup is required. A block address of 1 - 1024 
will map the block in the IOl+ tables. A block address of 1025 - 2047 will map the block in the 
102+ tables. A block address of 32768 or above, assigned with Logicmaster 5 software, will 
map the block into the Register table. The Hand Held Monitor (version 3.0) allows direct 
programming of the Register address; previous versions of the Hand Held Monitor cannot be 
used on the Series Five PLC. 

. 

B 

Genius I/O blocks occupy space in both I+ and 0+ tables, even if the block is programmed as 
input only or output only. Also, analog block data is not multiplexed as it is on Series Six Genius 
applications. 

General purpose communications between Series Five CPUs using the Read/Write CCM user 
logic commands. (These commands can be used with the Genius Bus Controller module, as 
well as with the CCM Master module.) This capability provides true peer-to-peer operation 
under user logic control. It is normally used to exchange data which is lower priority, and does 
not need to be updated on each Genius bus scan. 

C . General purpose communications via the Genius datagram capability. 

NOTE 

Enabling and Changing Global Data Values 

Global data is automatically sent by the bus controller to all compatible devices on the Genius bus. The 
data is passed every Genius bus scan. Each bus controller receives global data and maps it into the CPU 
memory at the same address. 

For example, if your local CPU is set up with a global data local reference of 32868 (Register 100) and a 
global data transmit length of 10, then registers 100 - 109 will be transmitted on each Genius bus scan to 
all devices on the bus capable of receiving global data transmissions. If another Series Five PLC or a 
Series Six PLC is active on the Genius bus, they will see RlOO - R109 data from your local CPU appear 
in their Register tables at the same locations. Global data will be received regardless of whether it is 
configured to transmit global data or not.. 

If you also wish to transmit data from these other CPUs with global data, they must be set up to transmit 
a different register or I/O range. 

To set up the global data communication parameters, follow this procedure: 

1 . 

2 . 

3 . 

4 . 

Using Logicmaster 5 software, press the Genius Setup (F5) key from the Setup/Diagnostic Func- 
tions menu to access the Genius Bus Controller Setup screen. 

For each slot containing a Genius bus controller, set the global data local reference (the starting 
point of the data to be transmitted). Refer to table 10-2 for valid data values. 

After entering the local reference value, press the Calc Ref (F4) key. The equivalent status table 
address will be displayed in the second column on the Genius Bus Controller Setup screen. 

Set the global data transmit length for each slot containing a Genius bus controller. This is the 
number of registers, or one-half the number of bytes to transmit. 9 
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5. Store the new setup values to the CPU using the Store to CPU (F2) key. 

NOTE 

Additional information on setting up global data communications can be found in GFK-0248, 
Series Five Genius Bus Conroller User’s A4mual. 

Notes: 

1 . 

2 . 
0 

3 . 

4 e 

5 . 

6 . 

The CPU Initialize function will reset all Genius setup parameters to zero (0), and set output 
bits to ‘ ‘ disable ’ ’ . 

The Output Enable/Disable DIP switch on the Bus Controller module is only read when a newly 
“registered” Genius bus controller has been detected. From that point on, the CPU uses the output 
enable settings which Logicmaster 5 so&are or the OIU has established. If a bus controller 
module is removed from a slot and “de-registered” with a New Config command, then it is 
re-installed and re-registered with another New Config command, the DIP switch will be read again 
at this point. 

enable 

Note that Genius I/O blocks occupy space in both I+ and O+ tables, even if the block is program- 
med as input only or output only. Also, 
Genius applications. 

After Genius I/O blocks have had their 
power cycle the blocks to have the new 

The Genius hand held monitor does not 

analog block data is not multiplexed as it is on Series Six 

I/O reference addresses changed, it may be necessary to L 
addresses recognized. 

need to have its output enable bit set to work on the bus. 

There is no internal address conflict check between addresses to which Genius blocks have been 
assigned and addresses which global data is using. Be sure that incoming global data does not 
overwrite data coming from blocks, or that data coming from blocks does not overwrite incoming 
global data 
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Displaying the Genius Bus Controller Setup Screen 

When the Genius Setup (F5) key is pressed from the Setup/Diagnostic Functions menu, the Genius Bus 
Controller Setup screen will appear. Genius setup data will be loaded from the CPU if communication 
has been established. 

_ ~ ~~ -~ 

CPU:RUN/ENBL/UNLOCKED CPU ID: 1 LMNOTEQ CPU LM:oNLINE 11:19:39 

GENIUS BUS CONTROLLER SETUP 

EQUZVALENT GLOBAL GLOBAL (FUTURE) SBA 
STATUS DATA DATA RECEXVE OUTPUT 

SLOT TABLE LOCAL TRANSMIT DIRECTED ENABLE BITS 
NUMBER =DRESS REFERENCE LENGTH LENGTH 31-15 15-00 
~~~~~~~~~~~~CIIIIII~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

0 
1 
2 
3 
4 
5 
6 
7 

NOTE : FOR APPLICATIONS WITH A SINGLE CONTROLLER PER BUS, THE LOCAL 
REFERENCE, TRANSMIT, AND DIRECTED LENGTH SHOULD BE SET TO 0. 

LOAD STORE CLEAR CALC SETUP 
J.FMCPU2TOCPU3 CPU 4 REF 5 6 7 86 DIAG 

Genius Bus Controller Setup Key Summary 

The Genius Bus Controller Setup screen displays the following diction keys: 

Load fm CPU (Fl): Select Loadfrom CPU to load the Genius bus controller setup values from the 
CPU. 

Store to CPU (F2): Select Store to CPU to store the Genius bus controller setup values to the CPU. 

Clear CPU (F3): Select Clear CPU to clear the Genius bus controller setup values in the CPU. 

Calc Ref (F4): Select Calculate Reference to display the CPU table addresses which correspond to 
the global data local references. 

Setup & Diag (FS): Select Setup & Diagnostics to return to the Setup and Diagnostic Functions 
menu. 
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Setup Ranges 

The following table lists the valid setup ranges of the Genius bus controller. The status table address 
range determines which of tvvo address types is usedo Bit addressing is used for I/O table data, and word 
addressing is for register data. The length is entered in bits for bit addresses (I/O table data) and words 
for word addresses (register data). Bit-related values (I/O addresses and lengths) will be rounded to byte 
boundaries when stored to the CPU. 

Table 1012. Valid Genius Bus Controller Setup Ranges 

EQUIYALENT GLOBAL DATA GLOBAL DATA RECEIVE 
TYPE OF STATUS TABLE LOCAL TRANSMIT DIRECTED 
ADDRESS ADDRESS REFERENCE LENGTH LENGTH 

Bit 101+0001 . . . 101+1024 00001 *.. 01024 0000 . . . 1024 0000 ..O 1024 
Bit 102+0001 . . . 102+1024 01025 . . . 02048 0000 . . . 1024 0000 . . . 1024 
WOd ROOOOl 00. RO4096 (4K REG) 32769 . . . 36864 0000 . . . 0064 0000 . . . 0064 
Word ROOOOl .e. R16384 (16K REG) 32769 .ee 49152 0000 . . . 0064 0000 . . . 0064 

where: IOl+rzz addresses = the I/O number. 
102+xurx addresses = the I/O number + 1024. 
Reference address for registers = register number plus 32768. 

For example, IOl+OOOl corresponds to Genius Reference address 00001, and 102+0001 corresponds to 
01025. Register ROOOOl corresponds to 32769. 

For I/O tables, the address plus each length cannot exceed the max address +l. For Registers, the 
address plus both lengths cannot exceed the max address +l o This is because you cannot specify a 
starting address and a length which goes beyond the end of the table space. 

Editing the Genius Bus Controller Setup Screen 

Editing may be done with the Logicmaster system in either Off-Line, Monitor, or On-Line mode. The 
edited values will be retained in the Logicmaster system if you leave this screen; however, unless you 
are in Off-Line mode, these values will be replaced by those in the CPU when you return to this screen. 
Store and Clear functions require that the CPU be stopped and the Logicmaster system be on-line. You 
must also conf!irm the initiation of a Load, Store, or Clear operation. 

The Up, Down, Right, and Left cursor keys are used to select a field to be edited. Move the cursor to a 
particular field, and enter the values. Ail values are expressed as decimal numbers, except the Output 
Enable field, which is hexadecimal values. Leading zeros are not necessary. 

The Clear key ti used to blank the selected field, while the Delete key removes only the last digit 
entered. Since the addresses used ale Genius Reference addresses, you can press the Calc Ref (F4) key 
to update the lefi column, which shows tie corresponding CPU table addresses. 

The transmission of output data can be enabled/disabled on a per serial bus address basis. The 32 output 
enable bits are grouped in wwo 16-bit words. For example: 0000 FFFF would enable the first 16 bits. 

Broadcast and directed data lengths are expressed as the number of registers or I/O points to be 
transferred. 
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Range checking of the field contents is perfomed when a Store to CPU (F2) function is selected. If an 
error is found, it must be corrected and the Store to CPU function initiated again. 

NOTE 

Addresses and lengths of I/O points (IOl+ and 102+ tables) are adjusted to byte boundaries when 
stored to the CPU. 

Guidelines for Design& a Genius Network 

The 

1 . 

. 
2 . 

3 . 

4 . 

5 . 

following guideline; wa”help you design a Genius network: 

Each device on the bus must have a unique serial bus address. This number must be between 0 and 
3 1, inclusive, with 0 usually reserved for the Genius hand held monitor. 

Each Genius block must be programmed with a “status table address.” The status table address is 
the starting address in the CPU in both the I+ and 0+ tables or in the Register table into which the 
Genius device will be mapped. 

Broadcast inputs (consisting of normal inputs and global data) are reported to all Genius bus 
controllers on the bus. These inputs originate in blocks, or at other Genius bus controllers (those 
using global data). In the Series Five PLC, there is no way to turn off receipt of broadcast inputs. 
All Series Five bus controllers will receive all broadcast inputs on the bus. Broadcast inputs appear 
in the CPUs 1+/O+ or Register tables and are accessable through the user logic program. Blocks 
will broadcast inputs regardless of whether they are output enabled or not. 

Directed outputs, the mechanism normally used to send output data to blocks, originate only at 
Genius bus controllers and are directed to only one other device. These are point-to-point directed 
data. Directed data length and status table address are set at the receiving device. On power-up, the 
receiving device tells the controlling Genius bus controller what its status table address is and how 
much data it expects to receive from the Genius bus controller as directed outputs. A device may 
receive directed outputs from only one Genius bus controller. Care must be taken to ensure that 
only a single Genius bus controller has its “output enabled” to send directed outputs to any 
particular device on the bus. 

It is necessary to prevent address overlap between devices on the same Genius bus, as well as on 
multiple buses if more than one Genius bus conuoller is used. 
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SECTION 7 
I/O Address Assignment 

I/O modules in the Series Five PLC are addressed by assigning unique references to each module. 
These references are used by the CPU to identify them with the corresponding references in your 
program. In addition, the CPU must be told whether to perform power-up I/O config checking between 
the configuration of modules currently installed in the CPU and the data stored in the memory ctidge. 
Normally, these configurations will be equal; however, upon initial start-up, they can be different. Refer 
to chapter 3, Scratch Pad, for more information on I/O configuration checking. 

This section explains: 

. l Tables. 

l How to display the I/O Address Assignment screen. 

l How to edit the I/O Address Assignment screen. 

l How to load and store I/O address assignments. 

Assigning I/O References 

There are two methods for assigning I/O references: 

* Automatic sequential addressing of existing modules by the CPU. (This method is not recom- 
mended.) 8. 

l Manual addressing of all used slots using Logicmaster 5 so&are. (This method is recommended.) 

It is also possible to assign references using a combination of automatic and manual assignment. The 
CPU will automatically assign a reference address to any module that has not been manually assigned. 

h4anual assignment is the recommended method of assigning II0 references. Addresses that have been 
manually assigned will not change until you change them. When I/O addresses are automatically 
assigned, the CPU looks at its I/O structure and assigns addresses based on what modules are actually 
installed. If modules are added to or deleted Tom the PLC system at a later time, these address 
assignments will change and your user logic program will need to be re-written. 

Initially Assigning I/O Addresses (Manual Method) 

1 . 

2 . 

3 . 

4 . 

Power up the CPU with all available modules installed. The CPU will flag an I/O configuration 
error since this I/O configuration is different than the factory default (previous configuration). 

Using Logicmaster 5 software, create an I/O assignment map. (Refer to the information on editing 
the I/O Address Assignment screen later in this section.) This map should include, if possible, I/O 
assignments for planned modules to be added at a later date, as well as addresses for all the modules 
presently installed. 

Store the new I/O assignment map to the CPU by pressing the Store to CPU (F2) key from the I/O 
Address Assignment screen. This will store the edited address assignment map to the CPU and also 
update the CPU to use these new assignments. 

In the I/O Configuration Utilities menu (from the Scratch Pad Display screen), set the I/O Config 
Check mode to ENABLE for normal operation by pressing the Check I/O Configuration (F5) key. 
At the next power-up, the CPU will check the I/O configuration map stored in the memory cartridge 
against the real I/O configuration contained in its own racks. 
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5. Save this configuration on diskette for later reference. Refer to section 7 of chapter 9 for more 
information on storing configuration data to a disk file. 

Adding a Module 

1 . 

2 . 

3 . 

4 . 
. 

5 . 

Enable I/O configuration checking, if it was not enabled after the I/O assignment map was created, 
by pressing the Check I/O Configuration (F5) key in the I/O Configuration Utilities menu. 

Power down the system and install the new module(s). 

Power up the system. An I/O CONFIG CHANGED error will be displayed on the Setup/Diagnostic 
screen, or on the I/O Assignment screen. 

If the new modules have previously been assigned an address, go to the I/O Configuration Utilities 
screen (from the Scratch Pad menu) and press the New Config (F3) key. 

If the new module or modules have not been assigned an address, go to the I/O Assignment screen, 
load the present configuration if it is not displayed, and add the new addresses as required. Then, 
execute a Store to CPU function. 

Removing a Module _ 

1 . 

2 . 

3 . 

Power down the system, and remove the module. 

Power up the system. An I/O CONFIG CHANGED error will be displayed, if I/Q Configuration 
checking was enabled. 

Press the New Config (F3) key from the I/O Configuration Utilities screen to change 
configuration. If the module is later reinserted, you must again use the F3 function key to 
the added module. 

Status Table Addressing 

Each I/O module in the system must be assigned a status table address. The CPU uses this starting 

the I/O 
register 

address to send or receive I/O data from the module. Some modules (i.e., the Genius bus controller) do 
not use any status table addresses. 

A module can be assigned an address in either the local or remote status tables. 

Local Status Tables 

Most modules will be assigned an address in the Local I/O status table. Valid addresses for this table are 
10001 to 11024 and 00001 to 01024. The address of a module must start on an even byte boundary (i.e., 
10001,10009,00001,00009). The user specifies the module starting address. The starting address plus 
the number of bits used by the module must not exceed the length of the table (I1024 or 01024). 

Remote Status Tables (IOl+ and 102+) 

Normally, Genius blocks will be assigned to this table; however, an I/O module can also be assigned an 
address in the Remote I/O status table. This is done only when the module is assigned to a remote 
Genius bus controller. 

Output modules, which are assigned to the remote output table, can be controlled directly by a remote 
Genius bus controller, with no user programmin g required in the CPU which contains the module. 
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Similarly, input modules assigned to the remote input table can be read directly by a remote Genius bus 
controller, with no user programmin g required in the CPU which contains the module. (Refer to the 
Series Five Genius Bus Controller manual for more information.) If a module is assigned to the remote 
status table, the GEN (Genius) LED on the module will be on. 

Valid addresses for the remote status table are Il+OOOl to Il+ 1024, 12+0001 to 12+ 1024, 01 +OOOl to 
01+1024, and 02+0001 to 02+1024. The address of a module must start on an even byte boundary 
*i.e., Il+OOOl, 11+0009, 02+0001, 02+0009). The user specifies the module starting address. 

The Il+ and 12+ tables are contiguous, as are the Ol+ and O2+ tables. This means, for example, that if 
a 16-point output module is assigned to 01+1017, its status table addresses will be from 01+1017 to 
01+1024 and from 02+0001 to 02+0008. The starting address plus the number of bits used by the 
module must not exceed the length of the table (I2+1024 or 02+1024). 

Displaving the I/O Address Assignments Screen e 

When the IO Adr Assign (F6) key is pressed from the Setup/Diagnostic Functions menu, the I/O 
Address Assignment screen will appear: 

LOAD STORE CLEAR CLEAR BASE LED IO SETUP 
lFMCPU 2TOCPV 3 CPU 4E'IELD 5 4-3 6 ADDR 7 86 DIAG 

In On-Line mode, the initial value will be read from the connected CPU and displayed on the screen. In 
Off-Line mode, the fields displayed will be blank. 

I/O Address Assignment Key Summary 

The I/O Address Assignment screen displays the following function keys: 

Load fm CPU (Fl): Use Loadfiom CPU to read the I/O address assignment currently stored in the 
CPU to the Logicmaster system, You can use this function to examine address assign- 
ments currently in the CPU, and make any reassignments necessary. This function is 
automatically performed upon entry to the screen and after a Store to CPU function. 
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Store to CPU (F2): Use Store to CPU to store the edited address assignment map to the CPU, and 
also to update the CPU to use these new assignments. This function is normally used 
after editing the I/O assignments currently displayed on the screen. The Store to CPU 
function automatically initiates a Load from CPU function when complete. 

Clear CPU (F3): Use CZear CPU to clear the address assignments currently stored in the CPU. This 
function is normally not used. 

Clear Field (F4): While editing the I/O assignment map, use this key to clear both I and 0 entries at 
the cursor location. 

Base 4-7 (F5): Use the Base key to select which base unit map is to be displayed. The F5 function 
key toggles between BASE O-3 and BASE 4-7. Its function will be whichever base unit 
is not currently displayed on the screen. 

. 
LED IO Addr (F6): Use UD Z/O Address to toggle the LEDs of the I/O 

I/O status or the starting address of the I/O module. 

Setup & Diag (FS): Press the F8 key to return to the Setup/Diagnostic Functions menu. 

modules between displaying 

Editing the I/O Address Assignment Screen 

The I/O Address Assignment screen displays a map of the current I/O references assigned to each 
module and allows you to assign input or output references to these modules. The references represent 
the starting address of a module in a particular slot. . 

1 CAUTION 1 

- To avoid address duplication errors, you must know the number of I/O points for each 
module and ensure that the reference numbers do not overlap or extend bevond the end of a w 
table. 

I/O slots can be h p ysically empty and yet still have addresses assigned. I/O addressing does not have to 
be consecutive. It is recommended that addresses be assigned to empty slots where modules will be 

3 . 

4 

the Up, Down, 

I/O Assignments 

function you read I/O address assignments currently stored in the CPU to Logicmaster 
memory (MM). You can also use this function to examine address assignments currently in the CPU 
and make changes, where appropriate. This function is performed automatically upon entry to the 
screen. 
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To read from the CPU: 

1. Press the Load fm CPU (Fl) key to load the assignment map into Logicmaster memory. 

2, Press the (Shift/O) key to proceed. 

Storing I/O Address Assignments 

This function allows you to store the edited address assignments to the CPU, and also update the CPU to 
use the new assignments. Error checking will also be performed by the CPU. This function is normally 
used after editing the screen that represents the desired I/O assignments. If any error exists, error 
messages will be displayed on the screen. 

. NOTE 

To store I/O address assignments to a diskette, refer to chapter 9, LoadlStoreNerifi, in this manual. 

It is recommended that you assign an address to all the I/O modules currently in the system, and, if 
possible, to slots which ,wiIl eventually have modules installed. If a module is physically installed, but 
has not been assigned an address before using this function, the CPU will assign the module an address 
starting at reference IOOOl or 00001. 

The values displayed on the I/O Address Assignment screen will not be stored to the CPU until you 
request the Store to CPU function. 

To store to the CPU: 

1. Press the Store to 

2. Press the Confirm 

CPU (F2) key, 

(Shift/O) key to proceed. 

Clearing I/O Address Assignments 

The Clear CPU function allows you to clear the address assignments currently stored in the CPU. 
However, this function is not used very often. 

After clearing the assignments in the CPU, you should assign new addresses unless you want the CPU to 
perform this function. 

To clear the CPU, follow these steps: 

1. Press the Clear CPU (F3) key. 

2. Press the Confirm (Shift/O) key to proceed. 

Displaying the I/O LED Mode 

The LEDs on the CPU I/O modules can display either the status of the Input/Output points on the 
module, or the address of that module. Logicmaster software allows you to toggle between these two 
modes. The function of the F6 key will be the opposite of the current mode displayed. If the status of 
the I/O points on the module is currently displayed, the function of the F6 key will be “address.” If the 
LEDs display the address of that module, the function of the F6 key will be “status.” 
2, chapter 3 for more information.) 

(Refer to section 
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Returning to tbe Setup/Diagnostic Functions Menu 

Press the Setup & Diag (F8) key to return to the Setup/Diagnostic Functions menu. 
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SECTION 8 

I/O Bus Setup 

The UO Bus Setup menu is used to establish parity retry and specify the critical I/O bases. This section 
explains: 

l How to display the I/O Bus Setup menu. 

0 How to use the Parity Retry function. 

l How to specify critical I/O bases. 

Displaying the I/O Bus Setup Menu 
. 

When the IO Bus 
Functions menu appears: 

Setup (F7) key is pressed from the Supervisor Functions menu, the I/O Bus Setup 

CPU:RUN/ENBLjU??LOCfCED CPU ID: 1 LMNOTEQ CPU LM:ONLINE 11:19:39 

LOGICMASTER 

f/O BUS SETUP FUNCTIONS 

ICEY # FUNCTION 

Fl - PARITY RETRY ......... .Specify Number of Retries 
.. 

F2 - SPECIFY CRITCL ........ Specify Non-Critical Bases 
F3 - SETUPCDIA .......... Setup/Diagnostic Functions 

PARITY SPECFY SETUP 
1 RETRY 2CRITCL 3 4 5 6 7 0& DIAG 

I/O Bus Setup Functions Key Summary 

The I/O Bus Setup Functions menu displays the following function keys: 

Parity Retry (Fl): Select Parity Retry to set the number of unsuccessful communication attempts that . 
will be allowed before an UO parity error occurs. 

Specfy Critcl (F2): Select Specify Critical to identify critical and non-critical bases. 

Setup & Diag (FS): Select Setup & Diagnostics to return to the Setup/Diagnostic Functions menu* 
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Setting Parity Retry . 

After a pre-determined number (default = 3) of unsuccessful attempts to read or write a byte of I/O data, 
the CPU reports an I/O parity error. This pre-determined number can be specified up to 15 by selecting 
a number from 0 to F (Hexadecimal). 

The CPU normally stops when an I/O parity error is reported. If you want the CPU to continue running 
after repeated failures, you must set the most significant bit of the byte entered in the work area to 1. 
For example, the data entry OA (Hexadecimal) specifies that the CPU will stop after 10 unsuccessful 
reties. The data entq 8A (Hexadecimal) means that after 10 unsuccessful retries, the CPU should 
continue I/O scanning, resuming at the next address. 

To select the number of communication attempts desired, follow these steps: 

. 1 . 

2 . 

3 . 

4 l 

The CPU must first be stopped, and the Logicmaster system must be on-line with communications 
established. 

Using the numeric keypad, enter a number in the data value (bottom) line of the work area. (The 
work area defaults to Hexadecimal.) Legal byte values are 0 to F (Hexadecimal). 

Press the Parity Retry (Fl) key. 

The system will prompt you to confirm this request. Press the Confirm (Shift/O) keys to complete 
this procedure. The changes will be effective on the next stoD-to-run transition by the CPU. 

Specifying Critical .Bases 

If a serious I/O error occurs in any 
with a diagnostic and/or I/O error 

rack or if power is lost from any rack, the CPU halts in STOP mode 
It may be desirable, however, for the CPU to continue running in 

spite of problems with certain non-critical bases. 

Using the Critical Rack function, you can tell the CPU not to stop if only non-critical racks are affected. 
This would allow the critical part of the process to continue until the whole system can be safely shut 
down for debug and repair. 

Initially, all bases are critical. To specify the non-critical bases, enter a byte value in the work area in 
which a “1” in bit position x indicates that base x is non-critical. For example, the data entry 1C 
(Hexadecimal) corresponds to 00011100 (Binary), meaning that base units 2,3, and 4 are non-critical; 
all others (0, 1, 5, 6, 7) are critical. 

To 

1 . 

2 . 

3 . 

4 . 

select the number of non-critical bases, follow these steps: 

The CPU must first be stopped, and the Logicmaster system must be on-line with communications 
established. 

Using the numeric keypad, enter a number in the data value (bottom) line of the work area. (The 
work area defaults to hex.) Legal byte values are 00-FF (hex). 

Press the Parity Retry (Fl) key. 

The system will prompt you to confinn this request. Press the Confirm (Shift/O) key to complete 
this procedure.- The changes will be effective on the next stop-to-run transition by the CPU. 

Returning to the Setup/Diagnostic Functions Menu 

Press the Setup & Diag (F8) key to return to the Setup/Diagnostics Functions menu. You may also press 
the Suprv key to return to the Supervisor menu. 
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SECTION 9 

Special Purpose Contacts and Registers 

The Series Five PLC has several areas of memory that provide either special functions, system status 
information, or error reporting information. This section explains special purpose contacts and dedi- 
cated registers. 

Special Purpose Contacts 

Special purpose contacts consist of a group of 5 12 internal contacts with special system meaning. Some 
of these contacts provide special functions, such as a clock having a specific pulse width or time 

. duration, while others provide system error information. 

These contacts are not available as real world inputs, but can be used within YOLK program as needed. 
References for these contacts are 11-0001 through If-05 12. Special purpose contacts listed as not used 
or for internal use by the CPU are not available. 

NOTE 

A 1 in the Definition column of the following table indicates a logic 1 (contact ON). 

Table 10-3. Special Purpose Contacts 
(I1-0001 thru 11-0080) 

b 

REFERENCE PURPOSE DEFINITION 

IL0001 Initial Reset On in Stop mode and for first scan after going to Run. 
11-0002 Always On Used as an “always on” conditional contact. 
II-0003 Not used Not available for program use 
11-0004 1 Minute Clock Provides a pulse 30 seconds off, 30 seconds one 

IL0005 1 Second clock Provides a pulse .5 seconds off, .5 seconds on. 

11-0006 100 ms Clock Provides a pulse 50 ms off, 50 ms on. 
IL0007 50 ms Clock Provides a pulse 24 ms off, 26 ms on. 
11-0008 Scan Time Clock Provides a pulse on for 1 scan, off for 1 scan. 

11-0009 Not used Not available for program use 
11-0010 Forced RUN 1 = running, CPU keyswitch in the RUN position. 

11-0011 OIU RUN 1 = running, CPU keyswitch in the OIU position. 

IL0012 InterIMI use Not available for program use 

11-0013 Internal use Not available for program use 
11-0014 Internal use Not available for program use 
11-0015 OIU stop 1 = CPU stopped, keyswitch in the OIU position. 

11-0016 Forced Stop 1 = CPU stop@ by keyswitch in STOP position or by an 
error, 

11-0018 Internal use 
11-0019 Internal use 
11-0020 Suspend ‘I/O 
II-0033 Cxitical System Exror 
11-0034 Non-Critical System Error 
11-0035 Diagnostic Error 
11-0036 Battery Not Normal 
11-0037 Memory Error 
IL0038 I/O Error 

Not available for program use 
Not available for program use 
1 = I/O is suspended. 
I= error, CPU goes to STOP mode. 
1 = error, CPU nmains in RUN mode. 
1 = errof detected. 
1 = CPU or memory cartridge battery voltage low. 
1 = latches if a memory cartridge errOr OCCUIS. 
1 = latches if I/O bus error is detected. 
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Table 10-3. Special Purpose Contacts 
(H-0001 thru 11-0080) - Continued 

REFERENCE PURPOSE DEFINITION 

11-0039 Communications Error 1 = tumed ON by a CCM err&. Next successful 
communications will turn it off. 

11-0040 I/O Configuration Error 1 = error detected, I/O con.Quration has changed since last 
power-up. 

11-0041 Internal use Not available for program use 
11-0042 Watchdog Timeout 1 = Watchdog timer has timed out. 
11-0043 Internal Program &or 1 =Error. 
11-0044 Internal Math Error l=Error 
11-0045 Smart Module Comm. Error 1 =bor 
11-0046 Internal Use Not available for program use 

to 
11-0076 
11-0077 RDCCM 1 = RD CCM thru CPU is busy; 0 = not busy. 
Xl-0078 RDCCM 1 = RD CCM thru CPU had error (see below); 0 = no error. 
11-0079 WRCCM 1 = WR CCM thru CPU is busy; 0 = not busy. 
11-0080 WRCCM 1 = WR CCM thru CPU had error (see below); 0 = no error. 

Possible causes of the Read or Write CCM thru CPU error, listed in the table above, include the 
following: 

1 . 

2 . 

3 . 

4 . 

5 . 

The port is already in use by OIU. 

The data length of the Read or Write command is less than 1 or greater than 128 bytes. 

Trap mode, which is only legal for the Read CCM function, is specified for the Write CCM 
function. 

Framing, parity or overrun error detected during read. 

An illegeal register is specified as the operand. 
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Table 10-4. Special Purpose Contacts 
Smart Module Communications Status 

b 

SLOT RACK 0 RACK 1 RACK 2 RACK 3 RACK 4 RACK 5 RACK 6 RACK 7 1 1 
0 Il.81 IL97 U-1 13 11-129 n-145 11-161 11-177 II-193 

11-82 11-98 11-l 14 11-130 11-146 11-162 U-178 II&194 
1 

1 11-83 11-99 11-l 15 II-131 IL147 11-163 II-179 II-195 
11-84 11-100 11-l 16 Xl-132 11-148 X1-164 11-180 11-196 r 1 

2 11-85 IL101 11-l 17 11-133 IL149 11-165 11-181 x1-197 
Xl-86 11-102 11-118 Ii-134 11-150 11-166 Il.182 U-198 

r 1 
3 11-87 11-103 11-l 19 X1-135 11-151 II-167 Il.183 11-199 

11-88 11-104 11-120 11-136 11-152 11-168 11-184 n-200 
I 

4 11-89 IL-105 11-121 X1-137 11-153 II-169 11-185 II-201 
11-90 11-106 X1-122 H-138 11-154 If-170 If-l 86 11-202 

I 1 
5 11-91 IL107 11-123 11-139 11-155 H-171 11-187 11-203 

11-92 . 11-108 IL124 11-140 11-156 11-172 11-188 IL204 L 1 
6 11-93 11-m 11-125 11-141 11-157 H-173 11-l 89 11-205 

Xl-94 . IL110 U-126 IL142 IL-158 n-174 II-190 U-206 
1 

7 11-95 11-111 11-127 11-143 11-159 U-175 Xl-191 11-207 
11-96 11-l 12 11-128 11-144 IL160 11-176 IL192 11-208 I . 

There are two special purpose contact references for each slot in each rack, as shown in the table above. 
Each reference is a status bit for smart module communications status, if a smart module is installed in 
that slot. Each reference has two conditions: 1 (ON) and 0 (OFF). 

The status definition for the first refrence (i.e., 11-81) is: 

0 = not executing 
1= executing 

The status definition for the second reference (i.e., 11-82) is: 

0 = no error 
1= error 
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Internal Coils with Special Meaning 

A group of bits in the 02. internal output status table has special meaning for system use. These internal 
outputs are references 02-1000 through 02-1024, and are defined in the following table. 

Table 104. Special Purpose Internal Coils 

REFERENCE + 

02-1000 
02-1001 
02-1002 
02-l 003 
024004 
024005 
024006 
024007 
024008 
024009 . 
02-1010 
024011 to 024018 
024019 
024020 
024021 
024022 
02-l 023 
024024 

PURPOSE/DEFINITION 

1 = OIU Escape key locked; 0 = unlocked 

1=OrUbeIlon;O=belloff 
1 = OIU key click on; 0 = key click off 
1 = OIU backlight on; 0 = backlight off 
Printer output start: 1 = set by program;- 0 = ready (set by OIU) 
Printer enor (set by OIU): 1 = error, 0 = no error 
Transfer cartridge ID: 1 = set by program; 0 = set by OIU 
Transfer command, OIU to CPU: 1 = set by program; 0 = set by OIU 
Transfer command, CPU to OIU: 1 = set by program; 0 = set by OIU 
Clear memory cartridge: 1 = set by program; 0 = set by OIU 
1 = memory cartridge error, 0 = no error 
Resented for future use 
Genius Setup Enor 
Genius Fault Table Overflow 
Genius Pulse Test 
Genius Clear All Faults b 
Report Add or Loss of Device (except Hand Held Monitor) 
Enable Genius Diagnostics 

* For mo= information on 024000 thou 024010, re&r to GFK-0181A, Sties Five Openztor Intetface User’s Manual. 

Special Registers 

Registers 3848 through 4096 are reserved by the system and the data to be stored in them has special 
meaning, as listed below. Some of the registers contain valuable information pertaining to various 
system errors. For example, when certain system errors or conditions occur, information relative to the 
error or condition is stored in specified registers, and is available for user intervention. These registers 
should not be used as general purpose registers for data storage or data manipulation. 
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Table 10-6. Special Register Definitions 
(R4000 thru R4096) 

REGISTER 
REFERENCE 

R03848 - R03999 
RO4000 
RO4001 
RO4002 

R04003 - RO4040 
RO4041 
RO4042 
RO4043 
RO4044 
RO4045 
Ro4046 
RO4047 
R04048 
RO4049 
R04050 
R0405 1 

RO4052 - RO4056 
RO4057 
RO4058 
RO4059 
RO4060 
RO4061 
RO4062 
RO4063 
RO4064 
RO4065 
Ro4066 
RO4067 
Ro4068 
R04069 
R04070 
R0407 1 
R04072 
R04073 
RO4074 
R04075 
RO4076 
RO4077 
R04078 
RO4079 
Ro4080 
Ro408 1 
R04082 
R04083 

R04084 - R04085 
RO4086 
R04087 
Ro4088 
R04089 
RO4090 

RO4091 
RO4092 
RO4093 
RO4094 
R04095 
R04096 

DATA * 
DEFINITION - CONTENTS OF REGISTER FORMAT 

Default Genius diagnostics faults BiIIaI-y 
OIU Data Transfer register Binary 

Bi.Ilq OlU Printer register 
OIU Dis lay register Binary 
Reserv J for future use n/a 
Genius bus scan time (slot 0) BiIlaIV 
Genius bus scan time slot 1 
Genius bus scan time slot 2 I 1 

BiIla+ 
BiIlaI=jJ 

Genius bus scan time (slot 3 
1 

BhUV 
Genius bus scan time (slot 4 Binarj, 
Genius bus scan time slot 5 BiIlq 
Genius bus scan time slot 6 t 1 Biniiry 
Genius bus scan time (slot 7) Binary 
Genius diag - starting re ‘ster for fault table @EF=RO3850)** 

P faults to be re ‘stered (DEF=15 max)** 
BilliUy 

Genius diag - number 0 
Genius diagnostics - number of actual g ults 

BiIWJI 
BiIliUy 

Reserved for future use n/a 
Genius bus controller slot 0 SBA conflict address/CCM RCV buffer pointer Binant 
Genius bus controller slot 1 SBA conflict address/CCM RCV buffer pointer 
Genius bus controller slot 2 SBA conflict address/CCM RCV buffer pointer 

Binarjt 
BilWy 

Genius bus controller slot 3 SBA conflict address/CCM RCV buffer pointer BioZW 
Genius bus controller slot 4 SBA conflict address/CCM RCV buffer pointer B;nti 
Genius bus controller slot 5 SBA conflict address/CCM RCV buffer pointer Bin& 
Genius bus controller slot 6 SBA conflict address/CCM RCV buffer pointer B&i+ 
Genius bus controller slot 7 SBA conflict address/CCM RCV buffer pointer 
For OIU use - Start address of timer zgister area 

BtiZy 
1. BiXlZlry 

For OIU use - Number of timers Binary 
For OIU use - Start address of counter register axea Binq 
For OTU use - Number of counters 
For OXU use - Message pointer for ASCII display (lower line) 

BiIWy 
BiIlw 

For OIU use - Key code buffer for operator kev envy 
For OIU use - Message pointer for ASCII display (upper line) 
OIU mode register 
Address of math error 
Not used 
Current ID of module - I/O Confi emor 

n% Previous ID of module - I/O Co error 
Rack and Slot numbers - I/O Co nf! g errOr 
Critical system error; e.g., no memory cartridge, CPU stops 
Somewhat critical system enor, e.g., blown fuse. CPU continues running. 
System error - not serious; e.g., battery voltage low. CPU continues running. 
Error Code - Module error 
Circuit number - Module error 
Rack and Slot number - Module emor 
Reserved for future use 
Scan counter 
Seconds - calendar/clock 
Minutes - calendar/clock 
Hour - calendar/clock 
Day of Week - calendar/clock (For day of week dis 
0 = Sun, 1 = Mon, 2 = Tues, 3 = Wed, 4 = Thuxs, P 

lay on programmer: 
= Fri, 6 = Sat) 

Day - calendar/clock 
Month - calendar/clock 
Year - calendar/clock 
Last scan time (in milliseconds) 
Minimum scan time (in milliseconds) 
Maximum scan time (in milliseconds) 

Binq 
BiIlW 
BiMI+ 
Binary 
BCD 
Binm 
Sine 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
BCD 
n/a 
Binary 
BCD 
BCD 
BCD 
BCD 

BCD 
BCD 
BCD 
BiIIZiXy 
Binary 
Bin;irv 

* View BCD data format in Hexadecimal mode. 

** Initialized by the CPU on powerup; may be modified by the user program. 
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The Utilities functions are used for disk and file management, and for configuring the serial port(s). 

This chapter explains how to use the Utilities functions. Refer to the appropriate sections. 

Section 1. Utilities Menu: Section 1 explains how to access the Utilities menu, and defines the 
Utilities function keys. 

Section 2. Duplicating the Master Software: Refer to section 2 for instructions to duplicate the 
original Logicmaster 5 software diskettes. 

Section 3. Using the File Utilities: Section 3 explains how to copy and delete files. It also explains 
how to display or print a directory of files. 

Section 4. Setting Up the Serial Ports: Section 4 explains how to examine and modify the serial port 
parameters. 

. 
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SECTION 1 

Utilities Menu 

This section explains: 

l How to display the Utilities menu. 

l The definitions of the Utilities function keys. 
. 

Displaying the Utilities Menu 

To use the Utilities functions, press the Utilty Func (F8) key from the Supervisor menu. The Utilitv 
d 

Function menu will aDDear: 

LM:OFFLINE 11:19:39 

UTILITY FVNCTION MENU 

XEY # FUNCTION 

Fl - DVPLICMASTER. ....... .Duplicate Master Software 
F2 - COPY FILE. ................. .Copy File 
F3 - DELETE FILE. ............... .Delete File 
F4 - DIR FI:LES. ............. Directory of Files 
F6 - PORT SETUP ............. .Serial Port Setup 
F8 - SWPERVMENU. ........ .Retum to Supervisor Menu 

DUPLIC COPY DELETE DIR PORT SUPERV 
lMhSTER 2 FILE 3 FILE 4FfLES 5 6 SETUP 7 8 MENU 

Utilities Function Key Summary 

The Utility Function menu displays the following function keys: 

Duplic Master (Fl): Select Duplicate Master to make copies of the master diskette. 

Copy File (F2): Select Copy File to copy one or more files. 

Delete File (F3): Select Delete File to delete one or more files. 

Dir Files (F4): Select Directory of Files to display a listing of the files on a diskette. This command 
will also print out the f^ile listing, if a printer is set up and on-line to the system. 

Port Setup (F6): Select Port Setup to specify the parameters of the serial port(s). 

Super-v Menu (FS): Select Supervisor Menu to return to the Logicmaster Supervisor Menu screen. 
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SECTION 2 
Duplicating the Master Software 

Use the Duplicate Master Software utility to copy the Logicmaster 5 master diskettes. 

This section explains: 

l How to duplicate master software using a single floppy drive or dual floppy drive system. 

l How to duplicate the master software using a hard disk system. This utility installs the software on 
the hard disk. 

Using the Duplicate Master Software Utility: Diskette System 
. 

To make a copy of each master software diskette using the Duplicate Master Sofrware utility, follow 
these stens: 

1 . 

2 . 

3 . 

Fomat the diskette using DOS. (You must start with a newly formatted diskette.) For instructions 
on formatting diskettes and making bootable disks, refer to chapter 2. 

Use the Duplicate Master utility to copy the Logicmaster 5 system files onto the formatted diskette. 
Copies can only be made from the master diskette. Copy diskettes themselves cannot be copied. 

Instructions are provided below for using the Duplicate Master Software utility with single and 
multiple floppy-diskette drives. Continue at the appropriate heading. 

NOTE 

If there is currently a .NAM file for names and nicbwnes stored in Logicmaster memory, the 
Duplicate Master Software utility will overwrite it. Be sure that you copy this .NAM file with 
your program before using the Duplicate Master Software utility. The system will try to reload 
the program (including the .NAM file) from disk when you retum to the Supervisor menu, 
overwriting the program currently stored in Logicmaster memory. 
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Duplicate Master Software: Single Diskette Drive System 

Follow these instructions for a single-drive system: 

1 . 

2 0 

3 . 

4 0 

5 . 

6 . 

7 . 

Press the Duplic Master (Fl) key from the Utilities menu. The Duplicate Master Software screen 
will appear: 

LM:OFFLINE 11:19:39 

DUPLICATE MASTER SOFTWARE 

DUPLICATE FROM : DRIVE ID A (A) 

DUPLICATE TO : DRIVE ID A (A) 

<< INSERT MASTER DISKETTE - PRESS ENTER >> 

WARNING : -DESTINATION DISlGTTE MUST PREVIOUSLY BE FORMATTED. 
-DUPLICATE MASTER OVERWRITES USER PROGRAM MEMORY. 
LOGICMASTER WZL ATTEMPT TO RELOAD PROGRAM FROM 
DISK UPON RETURBJ TO SUPERVISOR. 

UTILTY 1. 

1 2 3 4 5 6 7 8MENU 

If the master so&ware diskette (not a copy) is not presently installed, place it into the disk drive. 

Press the Enter key. When prompted, remove the master diskette. 

Insert a formatted diskette in the drive. Press the Enter key. Once the Enter key is pressed, you my 
stop the Duplication process by pressing the Abort Duplic (F4) key. 

After some of the program has been placed on the diskette, a prompt will appear. In response to the 
prompt, remove the copy (destination disk) and reinsert the master diskette. 

Continue exchanging diskettes until the entire program has been copied. When the copying is 
complete, the screen will display this message: 

DUPLICATION COMPLETED 

Repeat the process to copy the other master diskette(s). You should refer to chapter 2 for further 
instructions before attempting to run Logicmaster 5 software. 

The next return to the Supervisor level causes the system to search for the nickname fde that was used 
last, The system will try to reload the program (including the .NAM rine) from disk if there is an active 
file name. 
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Duplicate Master Software: Multiple Diskette Drive System 

Follow these instructions for a multiple-drive system: 

1 . Press the Duplic Master (Fl) key from the Utilities menu. The Duplicate Master Software screen 
will appear: 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

LM:OFFLINE 11:19:39 

DUPLICATE MASTER SOFTWARE 

DUPLICATE FROM : DRfVE ID A (A,B) 

DUPLICATE TO : DRIVE ID B (A,B) 

<< INSERT MASTERDISKETTE - PRESS ENTER >> 

WARNING : -DESTINATION DISXETTE MUST PREVIOUSLY BE FORMATTED. 
-DUPLICATE MASTER OVERWRITES USER PROGRAM MEMORY. 
LOGICMASTER WILL ATTEMPT TO RELOAD PROGRAM FROM 
DISK UPON RETURN TO SUPERVISOR. 

UTILTY 
1 2 3 4 5 6 7 8 MENU 

If the master software diskette (not a copy) is not presently installed, place it into a disk drive. 
Insert a formatted diskette in another disk drive (usually drive B). 

At “Duplicate From,” enter the designation of the drive containing the master diskette. Available 
letters are displayed beside the prompt. 

Move the cursor to “Duplicate To” and enter the designation of the drive to receive the copy. 
Available letters are displayed beside the prompt. 

Press the Enter key. Once the Enter key is pressed, you may stop the Duplication process by 
pressing the Abort Duplic (F4) key. 

The system begins copying the software onto the diskette. When the copying is cotiplete, the 
screen will display this message: 

DUPLICATION COMPLETED 

Repeat the process to copy the other master diskette(s). You should refer to chapter 2 for further 
instructions before attempting to run Logicmaster 5 software. 

The next return to the Supervisor level causes the system to search for the nicirname file that was used 
last. The system will ay to reload the program (including the .NAM file) from disk if there is an active 
file name. 
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Duplicate Master Software: Hard Disk System 

Follow the instructions below for a hard disk system. The Duplicate Master Software utility does not 
format a hard disk. If you have a new hard disk, it must be appropriately formatted before it can be used 
with this utility. For instructions on formatting a hard disk, refer to the instructions provided with the 
hard disk. 

1 . Press the Duplic Master (Fl) key from the Utilities menu. The Duplicate Master Software screen 
Will appear. 

LM:OFFLINE x:19:39 

DUPLICATE MASTER SOFTWARE 

DUPLICATE FROM : DRIVE ID (ArB,C) 

DUPLICATE TO : DRIVE ID (A,B,C) 

<< INSERT MASTER DISKETTE - PRESS ENTER >> 

WARNING : -LOGICMUTER 5 SOFTWARE ON DISK WILL BE REPLACED. 
-DUPLICATE MASTER OVERWRITES USER PROGRAM MEMORY. 
LOGICMASTER WILL ATTEMPT TO RELOAD PROGRAM FROM 
DISK UPON RETURN TO SUPERVISOR. 

UTILTY 
1 2 3 4 5 6 7 8 KENW 

2 0 

3 . 

4 . 

5 . 

6 . 

7 0 Repeat the process to copy the other master diskette(s). You should refer to chapter 2 for further 

1 ’ If the master software diskette (not a copy) is not presently installed, place it in a disk aatlve. 

At ‘ ‘Duplicate From, ’ ’ enter the designation of the drive containing the master diskette. Available 
letters are displayed beside the prompt. 

Move the cursor to “Duplicate To” and enter the designation of the hard disk drive to receive the . 

copy. Available letters are displayed beside the prompt. 

Press the Enter key. Once the Enter key is pressed, you muy stop the Duplication process by 
pressing the Abort Duplic (F4) key. 

If not already present, 
copied into the LMS 
message: 

the utility creates the directory /LM5 on the hard disk. System files are then 
subdirectory. When the copying is complete, the screen will display this 

DUPLICATION COMPLETED 

instructions before attempting to run Logicmaster 5 software. 

The next return to the Supervisor level causes the system to search for the nickname file that was used 
last. The system will try to reload the program (including the .NAM file) from disk if there is an active 
ffie name. 
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SECTION 3 
Using the File Utilities 

The system stores all program data as files. This section explains: 

l How to use file names and “wildcards”. 

. How to copy files. 

l How to use the Copy utility to rename backup files. 

l How to delete files. 

. How to display or print a directory of files. 

File Names 

Each file has a unique name by which the system identifies it. The name you give a program becomes 
the basic file name for that program, and for other files associated with it 

Reserved File 

Do not begin a file name with any of the following: CON, AUX, COMl, COM2, PRN, LpTl, LPT2, 
LPT3, or NUL. These have special meaning to the system. 

Do not use the wildcard characters * or ? as part of a file name. 

Using 64Wiidcards’9 to Represent Parts of File Names 

When using the File Utilities (Directory, Copy File, and Delete File), “wildcard” characters can be used 
to represent parts of existing file names. The wo wildcard characters are: 

Table 11-l. Wildcard Characters 

1 CHARACTER 1 DESCRIPTION I 
* 

? 

The asterisk can be used to represent one or more characters in a file name. For example, an 
asterisk may represent all f!iles with the same extension (*-LAD) or all extensions of the same 
file name (PROGFWMl.*). 
The question ma& can be used to represent one character in a file name. For example, 
PROGIWM?.LAD and PROGRAM1 .L??. 

Both wildcard characters can be used together. For example, PROGFWM?.* means all files beginning 
with PROGFWM. 

NOTE 

When using wildcard characters in a file name, you must also use the period character between 
the main part of the f’lle name and the extension (for example, PROG*.*). 
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Program Files 

A program is stored as more than one type of file. The system automatically gives each type of f!ile a 
three-character file name extension. The extension is part of the file name, and differentiates one 
program file from another. When entering a fde name and an extension, be sure to include the period 
between the file name and the extension. 

The following table defines the file name extensions used by the system. 

Table 11-2. Program File Name Extensions 

EXTENSION 
NAME 

namcLAD 

namcLBU 

name.RDF 

name.RBU 

name.TXT 

name.NAM 

name.NBU 

name.EXP 

namcEBU 

DESCRIPTION 

The .LAD file contains the ladder diagram, properly formatted for transfer to the CPU. This 5e 
uses two bytes of storage for each word of logic. The JAD 5e includes the registers, I/O 
status, Overrides, and user logic associated with the ladder diagram. The LAD 5e is created 
in the Edit Program function if there is an active 5e name when you enter user logic. 

The .LBU 5e contains a copy of the LAD 5e that is created if a program backup is selected at 
the beginning of the Edit Program fwnction. You must specify Y for YES in response to the 
following prompt: 

DO YOU WISH TO BACKUP PROGRAM? (Y/N) 
If program backup is not selected, an LBU 5e is not created. 
The .RDF 5e contains the formats that will be used for reference displays and printouts. The 

RDF 5e is created when a file name is active, Initially, this 5e contains default formats 
supplied by the system. The Display References utility changes this 5e. A 

The .RBU file is the backup 5e for the .RDF 5e. This 5e is created at the beginning of the 
Edit Program function when you specify Y for YES in response to the backup prompt. 

The .TXI’ file is the text output file that is generated when the program is stored for later 
printing (in background mode), using the Print Program function. 

The ,NAM file contains program names and nicknames. The .NAM 5e is created if there is an 
active 5e name when you enter names or nicknames. 

The .NBU 5e is the backup 5e for the .NAM file. This 5e is c=ated at the beginning of the 
Edit Program function when you specify Y for YES in response to the backup prompt. 

The .EXP 5e contains the program rung explanations and coil labels. The EXI? 5e is created 
if there is an active 5e name when you enter a rung explanation or coil label. 

The .EBU 5e is the backup 5e for the EXP 5e. This 5e is created at the beginning of the 
Edit Program function when you specify Y for YES in response to the backup prompt. 

If you had a program named PROGRAMl, the ladder diagram would be stored as the file named 
PROGRAMl.UD. Other files for that program would be named as described above. For example, the 
format for the reference displays would be named PROGIUMLRDF~ 
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In addition to the program files, other files of interest are: 

Table 11-3. Miscellaneous Files 

FILE NAME DESCRIPTION 

FKDEF where x = 1-8. The Fx.DEF file contains the user-defined keys created in Teach mode. 
COMSET.SET The Communications Setup file contains the communications setup data. The system creates or 

updates this file when the Save File (FI) key is pmsed from the Communications Setup 
menu. 

PRINTER.SET The Printer Setup file contains the printer data. This file is created or updated when the Save 
File (F5) key is pressed from the Define Printer screen. 

PORT.PSU The PORTl.PSU or POR’T2.PSU file contains the serial port setup information entered with the 
Setup Serial Port utility. This file is created or updated when the Save File (F2) key is 
pressed from the Pon Setup menu. 

MACHINE.SET The Machine Setup file sets up program windowing and color monitor default colors. This f3e 
is created or updated when the Save File (Fl) key is pressed born the MSD Functions screen. 

Copying Files 

The Copy File utility i&used to copy one or more files. Copying may be done between serial ports or 
disks. 

NOTE & 

If there is cunently a .NAM file for names and nicknames stored in Logicmaster memory, the 
Copy File utility will overwrite it. Be sure that you copy this .NAh4 file with your program 

. before using the Copy File utility. The system will tq to reload the program (including the 
.NAhI ftie) from disk when you return to the’ Supervisor menu, overwriting the program currently 
stored in Logicmaster memory. 

To copy files, press the Copy File (F2) key from the Utilities menu. The Copy File screen will appear: 

LM:OFFLINE 11:19:39 

COPY FILE 

COPY FROM : SERIAL PORT/DRm ID A G/&B) 
FILE NAME 

COPY TO : SERIAL PORT/DRIVE ID B G/&B) 
FfrcE NAME 

<< PRESS ENTER TO COPY FILES >> 

NOTE : USER PROGRAM MAY NEED TO BE RELOADED UPON RETURN TO SUPERVISOR 

UTILTY 
1 2 3 4 5 6 7 8 MENU 
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2 . 

3 . 

4 . 

5 . 

6 0 

If multiple files were copied using wildcard characters, the names of the fdes will appear on the screen. 

GFK-0023 

Enter the designation of the serial port or disk drive from which the file(s) will be copied. 

Enter the name of one or more files to be copied. Use wildcard characters as needed in the file 
name. For example, enter *.LAD to copy all ladder diagram ffies on the source drive, or (name).* 
to copy all files with the same program name. For more information on wildcards, refer to “Using 
Wildcards to Represent Parts of File Names”. 

To copy the primary program files (LAD, RDF, .NAM, and .EXP files), enter just the file name 
without an extension. 

Enter the designation of the serial port or disk drive to receive the file(s). 

If the copies are to have the same name as the original versions of the fdes, no entry is needed for 
the “Copy to” File name. 

Enter a new name if you want to rename the copies. To name multiple file copies, use wildcard 
characters as needed. For example, you could enter the file name PR0GM.M .* to copy all the 
PROGMMl fdes, and enter PROGMM2.* as the fde name for the copies. 

NOTE 

When entering the name for the copy, be sure not to use the name (including the ftie name 
extension) of a ftie already stored on the destination device. The new file will replace an old file 
with the same name, and the old ftie will be lost. 

Press the Enter key. If the entries for source and destination are correct, the copy begins. To stop 
the Copy File procedure in progress, press the Abort Copy (F4) key. L 

Respond to any prompts to insert and remove diskettes. When the copying is complete, the screen 
will display this message: 

FILE COPY COMPLETED 

Renaming Backup Files 

Backup flies must be renamed to be accessed and used as program files. 

I TYPE OF FILE I PROGRAM FILE NAME T BACKUP FILE NAME 

Lacickr logic PW=l*- pmgram.LBU 
Rung explanations & coil labels PTL?=E= prqram.EBU 
Names&nicknames program.NAM pmm.NBu 
Reference display formats program.RDF prupram.RBu 

Use the Copy utility to copy a backup file, giving the copy a new name and the appropriate extension, as 
listed above. For example, PROGRAMl.LBU could be renamed PROGRAM2.LAD. This new file 
could be edited and backed-up like any other program file. 
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Deleting Program Files 

The Delete File utility is used to delete one or more files Tom a disk. To delete files, press the Delete 
File (F3) key from the Utilities menu. The Delete File screen will appear: 

LM:OFFLINE 11:19:39 

DELETE FILE 

DRIVE ID B GbB) 
FILE NAME 

<< PRESS ENTER TO DELETE FILES >> 

UTILTY 
1 2 3 4 5 6 7 8r4ENu 

1 . 

2 . 

Enter the designation of the disk drive from which the file(s) will be deleted. 

&ter the name of one or more files to be deleted. Use wildcard characters as needed to specify 
multiple files. For example, enter . * T?CI’ to delete all printer text files on the disk. 

3 . 

When using wildcard characters within the main part of a file name, be sure to use a period 
after the wildcard character. Failure to use the period (for example, PROG* without a 
period) will cause all fdes to be deleted. 

For more information on wildcards, refer to “Using Wildcards to Represent Parts of File Names”. 

To delete the primary program files (.LAD, .RDF, .NAM, and .EXP files), enter just the file name 
without an extension. 

Press the Enter key. If one file name with extension (for example, PROGRAMl.TXT) was entered, 
the file is deleted immediately. 

If wildcards were used to specify multiple files for deletion, the screen prompts: 

CONFIRM BEFORE DELETE (Y/N)? Y 

To chick each file name before the system deletes the file, press the Return key. 

To have the system automatically delete all files, without checking them first, enter N (no). Use this 
option with care. After the last ftie is found and deleted, the screen will display this message: 

DELETIONS COMPLETED 
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To stop the Delete File procedure in progress, press the Abort Delete (F4) key. 

Displaying and Printing a Directory of Files 

The Directory utility is used to display a list of the files on a disk. The file listing can also be printed out 
if a printer has been set up and is on-line to the system. The directory lists all files on the disk. For each 
ffie, the listing shows its size in bytes, and the time and date it was last stored on the disk. 

When the Dir Files (F4) key is pressed from the Utilities menu, the following screen appears: 

1 . 

2 e 

3 . 

1 2 3 4 5 6 3 

~~~ 

LWOFFLINE 11:x9:39 

DIRECTORY OF FILES 

DRIVE ID B UbB) 
FILE NAME 
PRINTER PORT a,31 

<< PRESS ENTER TO LIST FILES >> 

. . Identify the disk drive from which to read the files. If the directory source is a disk, insert the 
diskette into the drive. 

For a listing of all the ffies on the source drive, make no entry for file name. 

For a listing of selected files on the source drive, enter a file name. Use wildcard characters as 
needed in the file name. For example, enter . * LAD 
source drive, or (name) .* 

for a listing of all ladder diagram ffies on the 
for a listing of all files with the same program name. For more 

information on wildcards, refer to “Using Wildcards to Represent Parts of File Names”. 

To print a copy of the listing, enter the number of the printer port. 
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4. Press the Enter key. A listing of files appears on the directory screen. The listing has the 

format: 

FILE NUMBER OF LAST MODIFIED 
NAME BYTES DATE TIME 

PRO6RAMLLAD 3078 01-15-88 13:19:29 
PROGRAMLLBU 3016 01-15-88 10:46:08 

FREE SPACE REMAINING: 336896 

following 

1 The directory listing shows the name of each file and its size in bytes. The time and date snown are 
those recorded by the system when the file was last updated. 

The bottom of the screen shows the amount of free space remaining on the source drive. 

Controlling the Scrolling of File Names 

If the directory includes more files than can be displayed on the screen, the list scrolls upward. To 
temporarily stop the scroll (and printout), press the Pause/Resume Dir (F2) key. To resume the scroll 
(and printout), press the F2 key again. 

Ending the Directory Utility 
z. 

To end a Directory listing before it is finished, press the Abort/Dir (F4) key. Pms the Enter key to Staft 

the Directory from the beginning. 

To return to the Utilities menu, press the Utilty Menu (F8) key. 
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SECTION 4 
Setting up the Serial Ports 

The serial ports in the system (designated 1 and 2) can be used for serial printers or CCM RS-232/422 
communications. The characteristics of the serial ports must be established before the system can use 
them to communicate data Use the Port Setup utility to assign or display the characteristics of the serial 
ports in the system. 

This section explains: 

l The default settings for the serial ports. 

l How to display the Port Setup screen. 
. 

l How to 

l How to 

l How to 

l How to 

display the current port setup characteristics. 

display port characteristics from a Port Setup (.PSU) file. 

modify the parameters of a port, 

save port parameters in a file, for use at a later time. 

Displaying the Port Setup Screen 

When the Port Setup (F6) key is pressed from the Utilities menu, the Serial Port Setup screen will 

LM:OFFLINE 11:19:39 

SERIAL PORT SETUP 

PORT NUMBER 1 (12) -- PORT TO BE SETUP OR SHOWN 
DRIVE ID A (A,B) 
FILE NAME 

BAUD RATE 19200 (110, 300, 1200, 2400, 4800, 9600, 19200) 
STOP BITS 1 (1, 2) 
PARITY NONE (ODD, EVEN, NONE) 
DATA BITS/WORD 8 (7, 8) 
X-ON/X-OFF N (Y/N) 

SETUP SAVE SHOW SHOW UTILTY 
1 PORT 2 FILE 3 PORT 4 FILEi 5 6 7 8 MENU 

The screen shows the characteristics for a port. The bottom of the screen shows these function key 
assignments: 

Setup Port (Fl): Select Setup Port to implement the parameters. 

Save File (F2): Select Save File to create a Port Setup ffie. 

Show Port (F3): Select Show Port to display the present port parameters. 



Utilities 1145 

GFK-0023 

Show File (F4): Select Show File to display the port parameters from a file. 

Utilty Menu (FS): Select UtWy Menu to return to the Utility menu screen. 

Displaying 

To determine 
number and press the Show Port (F3) key. 

the Current Parameters for a Port 

the current settings for one of the serial ports, enter the number of the port (1 or 2) for port 

Displaying Parameters in a Port Setup File 

Port Setup values may be stored in a program file with the file name extension .PSU. To detetie the 
current values contained in a Port Setup file: 

1. Enter the drive where the file is stored for Drive ID. 

2. Enter the name of the file for File Name. 

3. Press the Show File (F4) key. The current setup characteristics of the file are displayed. 

Setting up Port Parameters 

Serial port characteristics can be set up for current use only, or they can be stored in a file and loaded 
into the system each time it is powered up. Follow the steps below to set up the software to communi- 
cate over a serial port. If the port is being used for communication with the CPU, the parameters set up 
must match those of the CPU port. It is also necessary to configure the hardware, as described in 
appendix A. 

Default settings are provided for ports 1 and 2. (These ports correspond to DOS devices COMl and 
COM2, respectively.) The defaults match the factory settings of the serial port on the CPU. The default 
serial port settings are shown below in parentheses. 

1. Enter the following information about the device that will be using the serial port: 

A . 

B . 

C . 

D . 

E . 

Baud Rate: The communications rate, in bits per second. (Default = 19200) 

Stop Bits: All CPU communications use one stop bit. Slower devices may use two stop bits. 
(Default = 1) 

Parity: An ASCII character may consist of either seven or eight data bits. Specify whether 
parity is indicated by an odd or even number of bits, or whether no parity bit is added to the 
word. (Default = none. Setting parity to NONE will ensure compatibility with modems which 
do not support ODD parity.) 

Data Bits: Specifjr whether the device recognizes 7 or 8 bit words. (Default = 8) 

X-On/X-Off: Change this entry to Y if you want to select Level 2 protocol. Level 2 protocol 
allows the device connected to the serial port to suspend or restart transmission of characters 
using the X-ON and X-OFF characters. When the system receives an X-OFF character 
(DC3013H) from the device, it stops transmitting characters. When the system then receives an 
X-ON (DCl-11H) character, transmission resumes. 

The X-OFF character must be sent by the device before the reception of the last data bit of the 
current character being sent to the system, or the next character will also be sent. 
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If X-ON/X-OFF protocol is used with a device that does not support hardware handshaking, the 
hardware lines DTR-DSR and RTS-CTS must be tied together (pins 4-5 and 6-9 on the g-pin 
port). (Default = N) 

Enter the number of the serial port being set up. 

If this setup will be stored in a file for use in future start-up, begin this setup procedure with step 2. 

If this setup is intended only until power.is removed from the system, or until new setup information 
is entered, press the Setup Port (Fl) key to execute the setup. 

If this setup will be stored in a file, place the system diskette in a drive, and enter the letter 
designation of the drive. The setup file will be written to the diskette, so remove any 
write-protection from the diskette temporarily. If storing to a hard disk, the fde will be stored in the 
UM5 subdirectory. 

Enter the file name PORTl.PSU or PORT;Z.PSU, depending on whether you are setting up port 1 or 
2. The fiie may be stored as any file name.PSU, but must be renamed to either PORTl.PSU or 
PORT2.PSU, depending on whether you want to set up port 1 or port 2 automatically at power-up. 

Press the Save File (F2) key. The setup file will be placed on the Logicmaster 5 system diskette. 
However, the setup information in the file will not be used until the file is loaded into Logicmaster 
memory during the next power-up. To activate the setup during the current session, press the Setup 
Port (Fl) key to execute the setup. 
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Chapters 1 through 11 of this manual describe the features and use of Logicmaster 5 software. 

Chapters 12 and 13 are about programmin g the Series Five PLC. This chapter presents general 
programming concepts. Chapter 13 describes the specific programmin 
PLC. 

g instructions for the Series Five 

This chapter consists of the following sections: 

Section 1. Ladder Logic Programs: Section 1 describes the CPU scan, the format of a program, 
elements of a program, and program references. 

. 
Section 2. CPU Tables and Memories: Section 2 describes the ways the Series Five CPU stores 
discrete and register references in memory 
references. 

You will need this information to assign program 



12-2 Programming 

GFK-0023 

SECTION 1 
Ladder Logic Programs 

This section is an introduction to ladder logic programs. It explains: 

l 

l 

a 

a 

0 

l 

. 

How the CPU executes a program. 

Basic ladder diagram format. 

The elements of a ladder diagram. 

How a program can be edited. 

The general format of a program function. 

References. 

How the CPU Executes a Program 

A ladder logic program is a continuous sequence of logic and insmctions. The Series Five CPU 
executes the ladder program as part of its regular scanning cycle, 

ONLY 
PROGRAMMED 

MEMORY 
IS SCANNED 

OUTPUTS 1 
(PROGRAMMING) 

I/O . 

STRUCTURE ’ b I / 0 SERVICE 1 
h INPUTS ’ 

SMART 
1 I / 0 SERVICE 1 

WATCHDOG TIMER 
VERIFIES MAXIMUM 
SCAN AT 200 MSEC 

( TYPICAL MAXIMUM ) 

CPU BUS 
OPTION l-4 SERVICE 

BUILT - IN 
CCM SERVICE 

EXECUTIVE 
ROUTINE 4 SELF-TEST 

a42341 

. Figure 12-l. CPU Scanning Cycle 

proceeds sequentially through all The CPU begins executing the logic at the first function in memory. It 
the memory addresses until it reaches the end of the program. 

During the scan, the logic sets or resets coils according to the instructions entered into the logic 
program. The status of these coils is immediately available to the next logic function. At the end of the 
logic scan, the CPU services the I/O connected to the system. The CPU transfers output status to output 
modules, and reads the status of input modules. 
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The CPU also services other devices, such as the built-in CCM port, Intelligent I/O modules, and CPU 
Bus option modules. 

The CPU then performs a check of its internal hardware and resets the watchdog timer. The watchdog 
timer is a hardware timer which ensures that memory or internal circuit faults do not cause the CPU to 
enter an endless loop because of hardware failure. The watchdog timer value is user selectable (through 
the Scratch Pad function of Logicmaster 5 software. Valid values for the watchdog timer are 20 to 998 
ms. The factory default setting is 200 ms. If the watchdog timer expires before the sweep completes, 
then the CPU will go to Stop mode. 

After successfully completing the internal checks, the CPU begins the next scan. This repetitive 
scanning operation is performed continuously while the CPU is in the Run mode. 

. Basic Ladder Diagram Format 

The program logic that is executed by the CPU during its regular scan can be represented graphically as 
a ladder diagram. 

CONTACTS 

I B 7 
IHHI 

D Y 
- w 0 

E 
0 OUTPUT 

f 2 

COIL 

F 
0 4 I 

\ LEFI- 
POWER RAIL 

a42342 

RIGHT 
POWER 
RAIL 

Figure 12-2. Ladder Diagram Format 

Contacts are placed in horizontal strings or lines between wo vertical power rails on the exmme left 
and right. Adjacent lines can be connected between contacts by a vertical line to allow logic to be 
solved in parallel. The horizontal strings of contacts are in series and are equivalent to ANDs. For 
example, line 1 in figure 12.2 can be described as: A and B and C must occur before coil X is 
energized; any one reference can prevent the coil from energizing. Similarly, vertical contacts are in 
parallel and programmed as ORs. Thus, line 2 is described as: D or E or F will energize coil Y. Any 
one reference can, by itself, energize coil Y. 

A single rung should be limited to nine contacts in series plus a coil. A rung can have as many as eight 
contacts in parallel. Logicmaster 5 software can display seven parallel contacts on the screen at one 
time. If there are eight parallel branches in the rung being displayed, you can use the Up and Down 
cursor keys to display the fist seven lines of logic, or the second through eighth lines of logic. 
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Elements of a Ladder Diagram 

A ladder program consists of a sequence of linked “rungs”. Each rung begins at the left side, which is 
called a rail. Each rung can include up to 8 parallel lines of logic. However, each logic rung may have 
only one connection to the right rail. 

a40045 

Figure 12-3. Ladder Diagram With Parallel Lines Of Logic 

Each line of a rung may consist of up to nine program elements (insmctions) entered in series and an 
output. Vertical connections can be made between wo parallel lines of logic in positions (columns) 1 
through 9. 

A ladder diagram has a symbolic “power source”. Power flows from the left rail (+) to the coil 
connected to the right rail (-). The phantom’ diodes are implied but not shown. They illustrate that 
power can flow only from left to right, or up or down. 
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8 LINES 
PER RUNG 
(MAXIMUM) 

\ SOURCE I 

Figure 12-4. Sample Diagram Showing Flow Of Power 

Using the Edit Program Function to Create Programs 

Programs are created using the Edit Program function, which is described in chapter 5. The Edit 
function has a number of special features that make even complex ladder diagrams easy to create. In 
addition, the Edit Program function is fully supported by Help screens, which you can refer to during 
editing. 

The Edit function allows great flexibility in entering program elements. However, it will not allow you 
to program a rung with incorrect format or syntax. 

Illegal 

+ -a I 

Rung: 

I -a -- + 

Illegal Rung: 

+ -- I 

+ ------- + 

Nothing allowed in parallel with a mnemonic. 
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Illegal Rung: More than nine series contacts. 

+ -0 I I -0 -0 
+ I I -0 -0 

+ I I -0 
+ 

Rung: Starting a branch within a branch. 

B C 

Format of a Ladder Diagram Function 

Whether simple OI complex, the functions that make up a line of logic have a similar format. - 

Reference (input) 

I * 
10145 

--- l I 0-e 

Function (contact) 

Reference (output) 

00001 

--- ( 1 

Function (relay coil) 

Reference (register) 

I 
R00004 

--IACC+ 

I 
I Function (mnemonic instruction) 

Each function is represented by a symbol or “mnemonic”. For example: 

I__ l/l m-B symbol for a normally-closed contact. 

-I BIN TO BCD I - mnemonic for Binary-to-BCD Conversion function. 
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Types of References 

The values used by the functions in a program are either constants, registers, or I/O table references. 
During programmin g, the place for the reference appears on the screen directly above the symbol or 
mnemonic for the function. 

A constant is a set value that is entered during programmin g and not changed by program execution. 

A discrete or register reference is a memory location that contains a status or value that may change 
during program execution. 

A reference may be an I/O address or a register. Some functions use a sequence of adjacent memory 
locations to store data. Only the first reference is entered into the ladder diagram. This is called an 
‘ ‘explicit reference ’ ’ . The other addresses that are used by the function, but do not appear in the ladder 
diagram, are called “implicit references”. 
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SECTION 2 
CPU Tables and Memories 

Each I/O module in the system must be assigned a status table address. The CPU uses this starting 
address to send or receive I/O data from the module. Some modules (i.e., the Genius bus controller) do 
not use any status table addresses. 

A module can be assigned an address in either the local or remote status tables. This section describes 
where the Series Five CPU stores discrete and register references in memory. You will need this 
information to assign program references. 

Refer to the appropriate heading: 

l Local Input table. 

l Local Output table. 

l Override table. 

l Register Memory. 

l Remote Input tables. 

l Remote Output tables. 

Many of the functions in a program can reference the input and output status tables and register memory 
in the CPU. Certain hardware (CPU) tables are also used by the functions. These tables and the various 
memories are summarized below. All tables are retained during power failure. i- 

Local Input Table 

In a program, inputs are used to represent contacts activated by devices (pushbuttons, limit switches, 
analog sensors, or relay contacts). Inputs that represent actual hardware devices are called “real” 
inputs. 

Inputs also represent contacts operated by output coils of program functions (relays, counters, timers, 
latches, and one-shots). Input references that do not represent actual hardware inputs are called 
“internal” inputs. 

Most modules will be assigned an address in either the Local Input or Output status table. There are 
10X local inputs available, numbered from 1 to 1024. The address of a module must start on an even 
byte boundary (i.e., 10001,10009). The user specifies the module starting address. The starting address 
plus the number of bits used by the module must not exceed the length of the table (I1024). 

Local Output Table 

In a program, outputs are used to represent the coils of relays, counters, timers, latches, and one-shots. 
Like inputs, there are also real and internal outputs. 

There are 1024 outputs available, numbered from 1 to 1024. As in the Input table, the address of a 
module must start on an even byte boundary (i.e., 00001, 00009). The user specifies the module 
starting address. The starting address plus the number of bits used by the module must not exceed the 
length of the table (01024). 
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Override Table 

The Override table is divided into four parts: the Input Override table, Output Override table, 
Channeled Input Override table, and Channeled Output Override table. Override tables are used by the 
following functions: relay contacts and outputs, counters, timers, latches, and one-shots. Mnemonic 
functions. ignore the Override table when operating on the Input and Output tables. 

When a bit in the Input, Output, Channeled Input, or Channeled Output table is overridden, it is 
maintained in the state (ON or OFF) it was in when the override was applied. This state remains the 
same until the override is removed or its state is changed. Overridden bits can be changed by the 
mnemonic jknctions. 

Local Inputs and Outputs, and Channeled Inputs and Outputs can be overridden as described in chapter 
7, Display Reference Tables. 

Register Memory 

The texm “register” refers to a group of 16 consecutive bits located in register memory. The suucture 
of these registers is fixed. Each register is numbered, beginning at 0001. 

Registers 0001 
0002 
0003 

. 

. 

4K or l;jK 

Register memory consists of 4K or 16K consecutive 16.bit storage locations, depending on the CPU. 
Some of the mnemonic functions refer to locations in the Register memory and use those locations for 
data manipulation when specifying lists, storing results of arithmetic operations, data tables, data moves, 
and matrices. 

Remote I/O Addressing 

An I/O module can be assigned an address in the Remote I/O Status table. This is normally done only 
when the module is assigned to a remote Genius bus controller. 

Output modules, which are assigned to the Remote Output table, can be controlled directly by a remote 
Genius bus controller, with no user programmin g required in the CPU which contains the module. 

Similarly, input modules assigned to the Remote Input table can be read directly by a remote Genius bus 
controller, with no user programmin g required in the CPU which contains the module. If a module is 
assigned to the Remote Status table, the GEN (Genius) LED on the module will be on. 

There are four Remote I/O tables, each 1K (1024 bits) long. Valid addresses for these tables are: 

l 11+0001 to 11+1024. 

l 12+0001 to I2+1024. 

l 01+0001 to 01+1024. 

l 02+0001 to 02+1024. 

The address of a module must start on an even byte boundary (i.e., Il+OOOl, 11+0009, 02+0001, 
02+0009). The user specifies the module starting address. The 11+ and I2+ tables are contiguous, as 
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are the Ol+ and 02+ tables. This means, for example, that if a 16.point output module is assigned to 
01+1017, its status table 
The starting address plus 
(I2+1024 or 02+1024). 

addresses will 
the number of 

be from 01+1027 to Ol+lO%! and f&m 02+0001 to 02+0008. 
bits used by the module must not exceed the length of the table 

Format for Addressing Remote I/O 

The format for addressing Remote I/O must include: 

0 Either an Input (I) or Output (0) reference identifier. 

l Channel number: 1 or 2. 

l Point type: plus (+) or minus (-). 

l The I/O reference number. 

This format is shown in the example below: . 

11 + 0022 

I = Input 
output- 

I I_ I/O Reference Number 
O= 

+= 
Channel Number (l-2) 

I/O Reference State (Remote I/O) 
-3t I/O Reference Status (Internal I/O) 

Thus, the format for real world I/O points for table 1 is Il+OOOl to 11+1024 for inputs and Ol+OOOl to 
01+1024 for outputs. 

When referencing an I/O point in a program, a prefix must properly address the applicable 
Remote references for tables 1 to 2 are referenced in the following example: Il+OlOl, 
11+0234, or 02+0567 

Entering Channeled 

To enter a Channeled 

1 . 

2 . 

3 . 

4 . 

In the center line 

I/O References 

I/O reference, follow these steps: 

I/O table. 
02+0101, 

of the work area, enter an I for an Input or 0 for an Output. This can be done 
_ - 

using the I or 0 key on the numeric keypad, or by using the Cd/I or &l/O key combinations, as 
described in chapter 2. 

Press and hold the Ctrl key. At the same time, press either number 1 or 2 on the numeric keypad to 
enter table 1 or 2. 

NOTE 

Pressing the &l/Clear keys removes the table number and the & sign 
the work area, If you are using a PC keyboard, refer to the Alternate 
described ~II chapter 2. 

from the reference line of 
and Control key functions 

Press the Shift and fl keys to toggle the sign field. Enter a plus (+) or minus (-) sign, depending 
upon whether the I/O is real (+) or internal (-). You may also use the Ctrl/= keys to toggle between 
the plus and minus sign in the work area. 

Enter the point address, which is a number from 0001 to 1024. 
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The Series Five function set includes relays, timers, counters, latches, one-shots, BCD conversion, 
special control functions, math and data manipulation functions, table move functions, list functions, 
matrix functions, subroutines, and functions that control I/O servicing. 

Chapter 5, Edit Program, explains how to perform the editing involved in creating a program. This 
chapter defines the functions that can be included in a program. 

Use this chapter as a reference guide. Within the chapter, functions are grouped into sections that 
correspond to the function key assignments used during programming. * 

. 

A complete listing of the contents of this chapter appears on the next page. The page numbers 
provided in this listing will help you to quickly locate a detailed description of each instruction. 

Within a section, each function is explained separately. Step-by-step insuuctions for entering the 
functions in a rung are included at the beginning of each section, along with a table listing the reference 
ranges for those tinctions in that section. 

The following notation is used throughout this chapter: 

****** 

ddd 
ddddd 

-ddddd 
hhhh 

D 
RS 

I 
11+ 
12+ 
If- 

0 
01+ 
02+ 
Ol- 
029 

R 
C 

Address 
Decimal 
Decimal 
Signed Decimal 
Hexadecimal 
Double Precision Signed Decimal 
Register size: 4,096 for 4K register systems 

16,384 for 16K register systems 
Local Input 
Remote Input 
Remote Input 
Internal Status Input 
Local Output 
Remote Output 
Remote Output 
Internal Output 
Internal Output 
Register 
Constant 

Configuring Scratch Pad 

Before programmin g, you should configure the Scratch Pad in Off-Line mode to match the capabilities 
of the CPU that will receive the program. Specify the amount of CPU register memory that is available. 
After these selections are made, the Logicmaster 5 software will prevent the entry of nzferences that are 
incompatible with the register memory of the CPU. 
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FUKTXON DESCRIPTION PAGE 

Relar Functions w 

Timers and Counters 

Shift/Move Functions 

Special Functions 

Data Move Functions 

Arithmetic Functions 

Table Move Functions 

List Functions 

Matrix Functions 

Control Functions 

Table 13-l. Series Five Function Set 

Normally Open Contacts 13-7 
NormalIy Closed Comacts 13-7 
Coils (Relay, One-Shot, and Latch) 13-8 

Timer Preset and Accumulate 13-14 
Counter Preset and Accumulate 13-12 

Binary-to-BCD Conversion 
BCD-to-Binary Conversion 

13-l 8 
13-19 

Master Control Relay (MCR) . 
ShP 
No Operation 
End Sweep 
Read/Write CCM 
Read/Write Device 
Transfer 

13-21 
13-22 
13-23 
13-23 
13-23 
13-28 
13-3 1 

Move A to B 13-35 
Move Left 8 Bits 13-35 
Move Right 8 Bits 13-36 
Block Move 13-36 

Signed Addition 13-41 
Signed Subtraction 13-41 
Signed Multiplication 13-43 1- 
Signed Division 13-44 
Double Precision Addition 13-42 
Double Precision Subtraction 13-42 
Greater Than 13-45 

Equal 13-45 

Source to Table Move 13-48 
Table to Destination Move 13-49 
Move Table 13-50 

Add to Top 
Remove from Bottom 
Remove from Top 

13-54 
13-54 
13-55 

Logical AND 
Logical Inclusive OR 
Logical Exclusive OR 
Logical Invert 
Bit Set 
Bit Clear 
Bit Sense 
Shift Right 
shift Left 

. 

13-59 
13-59 
13-60 
13-61 
13-62 
13-63 
13-64 
13-65 
13-66 

Do Subroutine 
Return from Subroutine 
Suspend I/O 
Do I/O 

. 

13-68 
13-70 
13-70 
13-71 

GFK-0023 
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SECTION 1 

Series Five Function Set 

The Series Five function set contains some instructions that are also found in the Series Six expanded 
instruction set. In most cases, these instructions operate in a way that is compatible with the Series Six 
instruction set. The differences between these instruction sets are summarized below. 

Functions Not Implemented 

The Series Five function set does not use auxiliary references like those used with the Series Six 
instruction set, so auxiliary contacts and outputs cannot be programmed. 

The Series Five function set also does not support Series Six floating point math functions. 

Some of the Series Six basic instruction set op codes, such as ADD and SUB, are not present in the 
Series Five function set. In most of these cases, a more advanced instruction from the Series Six 
advanced or expanded instruction set is available to perform the function (such as ADDX or SUBX, in 
this case). 

Several instructions not jn the Series Six insaction set have been included in the Series Five function 
set. 

General Differences in Operand Types and Ranges 

The Series Five Local I/O supports 1024 input and 1024 output points. All 1024 points can be used for 
physical I/O. (Series Six Local I/O supports only 1000 I/O.) Channeled I/O consists of: 

l 2048 remote inputs and 2048 remote outputs. 

l 2048 internal outputs. 

l 5 12 internal status inputs. 

None of these tables are mapped into the register space, and all have override bits, except for the 5 12 
internal status inputs. 

For programming purposes, all mnemonic references to tables must be on even word boundaries (i.e., 
10001, 00017). The Il- table, which contains the internal status bits, is read only. Logicmaster 5 
software will not allow the Il- table to be used as the destination field in an instruction. 

Registers in the range 3850-3999 should not be used if compatibility with Genius diagnostics is desired. 

All registers in the range RO4000-R04096 are reserved locations. These registers are used to store error 
information, real time clock, scan time, and other system data. Therefore, to avoid compatibility 
problems, these registers should not be used as general purpose registers. 

Some of the registers in the range RO4000-R04096 are written by the CPU, so all of these registers 
should be treated as read only registers. If your program does write to these registers, the data will be 
overwritten by the CPU. 
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Differences in Programming 
A few Series Five instructions differ slightly from their Series Six counterparts. These differences are 
summarized below: 

Equal: The Series Six Expanded Compare instruction allows either or both of the references in this 
instruction to be a constant. In the Series Five Equal insmction, only reference A can be 
a constant. 

Do I/O and Suspend I/O: These insuuctions work for both the local I/O and Remote (Genius) I/O. 
The DO I/O instruction is programmed using operands from 1 to 3072. Values from 1 to 
1024 correspond to Local Input and Local Output tables. The range 1025 to 2048 
corresponds to the 11+ and Ol+ tables, and values from 2049-3072 relate to the I2+ and 
02+ tables. 

. 
DOSUB: There are 32 subroutines available in the Series Five instruction set, so valid subroutine 

numbers are 1-32. 

Timer/Counter Preset: When a constant is used, the valid range is now 0 to 65,535. (In the Series 
Six insuuction set, the range is 0 to 999.) 

Differences in Execution 

There are a few execution differences berween the Series Five and Series Six instruction sets. 

Bit Set and Bit Clear: The Series Five instructions perform the Set and Clear functions, respectively, 
but do not perform the Sense function when there is no input power flow. ‘A separate Bit 
Sense insmction performs the Sense function (see next page). 

Matrix Operations: The Series Five instruction set uses a separate buffer to store the results of 
Matrix operations After the instruction is completed, the buffer is written to the result 
matrix. As a result, matrix calculations are not order sensitive, as they are in the Series 
Six instruction set. 

For example, using the AND matrix Series Six instruction, if the operands were Rl, Rl, 
and the result was stored in R2, with a length of 5; incorrect results would be obtained. 
Operands R2, R2, and Rl would work, however, since the result does not overwrite the 
input matrix. In the Series Five instruction set, either of these schemes is acceptable. 
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New Instructions 

Several new instructions are included in the Series Five instruction set. They are briefly described 
below. 

Transfer: The Series Five Transfer instruction is a general-purpose data move type instruction which 
can move data between memory located anywhere in the system. The instruction 
contains a single register operand which specifies the starting address of a block of five 
registers. These registers contain the source address, destination address, and length of 
data to be transferred. 

NOTE 

The Transfer instruction is provided to support future Series Five options and functions. Further 
documentation on this instruction will be provided in the future, as required. This instruction 
should not be used at this time, except as specified by GE Fanuc in an application note or other 
publication. 

Read/Write CCM: These Series Five instructions are used to move data from/to the CCM master 
module. These instructions contain a single register operand which specifies the starting 
address of a block of five registers. The registers contain the base and slot number of the 
CCM Communications module, the starting address within the target device, the length of 
the data transfer, and the starting register in the CPU which contains data to transmit or 
which will receive data. 

Read/Write Device: These instructions are used to move data from/to the High Speed Counter 
module, and possibly to other future smart modules. These instructions contain a single 
register operand which specifies the starting address of a block of five registers. The 
registers contain the base and slot number of the smart module, the starting address 
within the target device, the length of the data transfer, and the starting register in the 
CPU. 

Bit Sense: In the Series Six instruction set, the Bit Sense function is performed by the Bit Set and Bit 
Clear instructions when there is no input power flow. The Series Five instruction set 
provides a separate instruction for this purpose. The format of Bit Sense is similar to the 
Bit Set and Bit Clear instructions. The operation is as follows: 

l 

l 

When the input power flow state is OFF, the insuuction does not execute and the 
output power flow state is OFF. 

When the input power flow state is ON, the output power flow state is equal to the 
state of the bit specified by reference BIT. If reference BIT is zero or greater than 
LEN, the output power flow state is OFF. 
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This section is a reference to the Relay functions: 

l 

l 

a 

l 

a 

. 

Normally-Open Contact 

Normally-Closed Contact 

Relay Coil 

One-Shot Coil 

Latch Coil 

Entering Relay Functions 

To enter a Relay function, follow this procedure: 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

9 . 

From the Supervisor menu, select Edit Prog (FZ). The Edit Program function keys will be displayed 
at the bottom of the screen. 

Select either Insert Rung (F5) or Edit Rung (Fd), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to control power flow to the function. I 

Select Relay (Fl) to display the Relay function keys at the bottom of the screen. 

At this point, the cursor should be at the position where you wish to enter a Relay function. Press 
the appropriate key for the Relay function you wish to select: 

Fl = Normally-Open Contact 

F2 = Normally-Closed Contact 

F3 = Shunt 
F7= coil 

If you press the F7 function key, the Coil function keys will be displayed at the bottom of the 
screen. You can then select one of these functions: 

F4 = Vertical Connection 

FS = Latch Coil 
F6 = One-Shot Coil 
F7 = Relay Coil 

NOTE 

Refer to the following pages in this section for more information on these functions. 

Using the numeric keypad, type in a reference for the contact. Refer to the following table for the 
reference ranges of each function. 

After entering the reference, press the Enter key. 

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 
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Table 13-2. Reference Ranges for Relay Functions 

FUNCTION 

Normally-Open 
- or 
Normally-Closed 
contact 

. 1~ 

TYPE 1ST OPERAND I 2ND OPERAND 

Input 
Or 

output 

output 

output 

I or 0= l-1024 
Il+ or Ol+= l-1024 
I2+ or 02+= l-1024 

IL= 1-512 
Ol- or 02.= l-1024 

0= l-1024 
Ol+ or 02+= l-1024 
Ol- or 02.= l-1024 

o= l-1024 1 

3RD OPERAND 

Normally-Open Contact 

A Normally-Open Contact passes power flow to the right if the contact status is ON (equal to 1). If the 
contact status is OFF (equal to zero), power flow is not passed to the right. 

Symbology : 

******* 
w-w I I w-w 

Operation: 

ON = Passes power flow. 
OFF = Does not pass power flow. 

A Normally-Open Contact can be placed anywhere in the first 9 columns and 8 lines of a rung. If more 
than nine contacts are needed in series, enter the first nine and assign an output coil reference to a coil in 
position 10. Use a contact from that coil as the fist contact in the next rung of logic. In this way, as 
many contacts as needed can be placed in series. 

Normally-Closed Contact 

A Normally-Closed Contact passes power flow to the right if the contact status is OFF (equal to zero). 
If the contact status is ON (equal to 1), power flow is not passed to the right. 

Symbology : 

******* 
w-m 1/l -a- 

Operation: 

ON = Does not pass power flow. 
OFF = Passes power flow. 

A Normally-Closed Contact can be placed anywhere in the fist 9 columns and 8 lines of a rung. If 
more than nine contacts are needed in series, enter the first nine and assign an output coil reference to a 
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coil in position 10. Use a contact from that coil as the first contact in the next rung of logic. In this way, 
as rnmi contacts as needed can be placed in se&s. 

Coil 

A Relay Coil represents an output device that is on when power is received. Coil references can be used 
as often as necessary in a program; however, a coil can only be placed in the tenth column of the first 
line of a rung. It is the last state of the coil that is transmitted to the output hardware at the end of the 
scan. 

GFK-0023 

Symbology: 

*****Jr* 

. 
--- ( 1 

Operation: 

ON -Receiving power flow. 
OFF = Not receiving power flow. 

One-Shot 

A One-Shot is a positive edge-triggered output, which stays on for one scan only. One-shot coils will 
output power flow for one scan when an OFF-to-ON transition occurs. This function is useful for 
controlling operations having a short duration, such as start commands or data sampling. 

a42344 

INPUT 
POWER 
FLOW 

ONE - SHOT 
OUTPUT 

ON 
I 

f 
. 

OFF 4 , 
I I 

I I 

ON I I 
v , ? t 

OFF . 1 

--JON, L- -*loN,L 
SCAN SCAN 

Symbology: 

***** 

--- (OS) 

Operation: 

The coil turns on for one scan when an OFF-to-ON transition occurs. The input to the one-shot must 
turn off before the one-shot can be retriggered. A Coil can only be placed in the tenth column of the 
fmt line of a rung. 
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Latch 

Two lines of logic are used to conuol the latch coil. The top line of logic is the latch input. The bottom 
line is the unlatch input. The latch is a retentive coil. This means that if both inputs to the latch are off, 
the outnut state will be maintained, even during a power cycle. 

A 

. 

Symbology: 

**Jr**** 

---ILATCHI---( L) 

( 1 
( 1 

Operation: 

When power flows to the coil from the top line of logic, the coil is turned on. This “sets” the latch. 
When power flows to the coil from the second line of logic, the coil is turned off. This resets the latch. 
If both lines supply power to the coil at the same time, the coil is turned off. If both the lines are off, 
hen the latch output maintains its previous state. 

LATCH INPUT UNLATCH INPUT 

0 0 

0 0 

0 1 

0 1 

1 0 

1 0 

1 1 

1 1 

PRESENT OUTPUT 
STATE NEXT OUTPUT STATE 

A latch output uses the ninths and tenths columns of the upper line of logic. Parallel logic may be used, 
with up to 8 total lines in the rung. Contacts cannot be placed in parallel with the Latch function in the 
ninth column of the first line of logic. 

A latch is unlatched by an active MCR if the latch is within the scope of the MCR. 
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SECTION 3 
Timer and Counter Functions 

This section is a reference to the Timer and Counter functions: 

0 Up Counter 

l Down Counter 

l Seconds Timer 

l Tenths Timer 

0 Hundredths Timer 

Using Logic in the Reset Rung of a Timer or Counter 

The first element in the reset line of a counter or timer must be a contact. Timers and counters will not 
operate correctly if a mnemonic instruction is the first element in the reset line. For example, this 
counter will not. execute correctly: 

+00025 
******* ******* ROOO01 

-I A EQUAL B I 
-------------------------------- I ACC 

00000 

However, a contact placed at the left rail will cause the counter to execute correctly, 
would look like this: 

10001 Const 
-- 

II 
----------------I--I----------------------------------- 

I PRE 
+00025 

11-0002 *****jr* ******* R00001 
-- 

II 
----- 

I A EQUAL B I 
~~~~~~~~~~~~~~~~~~~~~~~ 

I ACC 

00000 

( 1 
( 1 

----1 RI 

This same example 

00001 
----(CU) 

( ) 
( ) 

----( R) 

Now, the A Equal to B function, which controls power flow to the reset, will execute every time the 
normally-open contact passes power flow. The counter will be reset when 10002 is ON and A=B. 

To conseme I/O points, the “always on” 
flow to a mnemonic instruction. 

internal input IL-0002 can be used to always enable power 

a 
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Entering Timer and Counter Functions 

e To 

1 . 

2 . 

3 . 

4 . 

enter a Timer or Counter function, follow this procedure: 

From the Supervisor menu, select Edit Prog (FZ). The Edit Program function keys will be displayed 
at the bottom of the screen. 

Select either Insert Rung (F5) or Edit Rung (F6), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic for the upper part of the rung, leading to the preset in column 9. 

Select Timer/Counu (F2) and then Preset (Fl). The cursor moves to the ninth column, and the 
screen displays the following new function key assignments: 

I -g WC EDIT 
1PRE 2ACCUm 3 4 #5 6 7 COIL 8 MENU 

5 . 

6 . 

7 . 

To enter the preset, press the Pre (Fl) key. 

To enter a reference for the preset, enter any valid register reference or any constant up to 16,383. 
After entering the reference, press the Enter key. 

After the preset is entered, the cursor moves to column 10. The screen displays the following new 
function key assignments: 

+- (CU) +-(CD) rung +-(TS) +-(TT) +-(TH) EDIT 
lPRESET 2ACCUML 3 UP 4 DOWN # 5 SEC 61/10 S 71/1OOS 8 MENU 

8 . Select the type of timer or counter by pressing the appropriate function key. The coil display 
appears in column 10. For example, this is the display for an Up Counter: 

****** **Jr** 

---I PRE I--- (CU) 

ddddd ( ) 
RWkjc*jt ( ) 

---I ACC I---( R) 
ddddd 

NOTE 

Refer to the following pages in this section for more information on timers and counters. 

9 . 

10 . 

11 . 

Using the numeric keypad, type in a reference for the coil. Refer to the following table for the 
reference ranges of each function. 

After entering the reference, press the Enter key. 

If you have not already done so, enter the logic to reset the accumulate register now. When this 
logic is complete, select Accuml (F2) to enter the Accumulate Register. The Accumulate display 
appears in column 9 of the Eset line: 

GFK-0023 

Rhkabkk” 

---I ACC I---( R) 
ddddd 
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12. Using the numeric keypad, type in the reference for the Accumulate Register. Refer to the 
following table for the reference ranges of each function. After entering the reference, press the 
Enter key. 

13. Complete the logic for the rung; then press the Accept key. The Edit key functions reappear at the 
bottom of the screen. 

NOTE 

Parallel logic may be used, with up to 8 total lines in the rung. It is not legal to place contacts in 
parallel with the PW. or ACC instmctions. Logicmaster 5 software will prevent parallel contacts 
from being entered in these locations. 

Table 13-3. Reference Ranges for Timer and Counter Functions 

FUNCTION 1 TYPE PRESET I ACCUMULATE 1 OUTPUT 

R= 14s 
C= 046,383 

0= l-1024 
Ol+ or 02+= l-1024 Ol+ or 02+= l-1024 
Ol- or 02.= l-1024 Ol- or 02.= l-1024 

R= 1-Rs 

Counter output 
Register 
constant 

R= 1-Rs 
C= 046,383 

O= l-1024 
R= 1-Rs 

Counters 

There are two types of counters: Up Counters and Down Counters. Both store the preset value in a 
register or constant and the current value of the counter in an accumulate register. Cknters increment 
or decrement upon detecting a transition in power flow from OFF to ON (positive edge triggered). 

Symboiogy: 

**jr*** ***Jr* 

--- 1 PRE I--- (CU) 

ddddd ( 1 
Rjcjcjcjcjc ( 1 

---I ACC I---( R) 

ddddd 

For R: 

ddddd = 0 to 65,535 
C= 0 to 16,383 

Up Counters 

The Up Counter contains two lines of logic. The top line is the count line. An OFF to ON transition on 
this line will cause the accumulate value to increment by one if the reset line is off. The bottom line of 
logic is the reset line. If this line is on, the accumulate value will be set to zero. The reset line takes 
precedence over the count line, and the counter will stay reset as long as the reset line is on. If both the 
count and reset lines are off, the counter maintains its current state. The output will be on if the 
accumulate value is greater than or equal to the preset value. The counter will accumulate counts until 
the count reaches 65,535, at which point OFF to ON transitions of the count line have no effect on the 
accumulate value. 
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Down Counters 

The Down Counter contains two lines of logic. The top line is the count line. An OFF to ON transition 
on this line will cause the accumulate value to decrement by one if the reset line is off. The bottom line 
of logic is the reset line. If this line is on, the accumulate value will be set to the preset value. The reset 
line takes precedence over the count line, and the counter will stay reset as long as the nzet line is ON. 
If both the count and reset lines are off, the counter maintains its current state. The output will be on if 
the accumulate value is equal to zero. When the accumulate value reaches zero, OFF to ON transitions 
of the count line have no effect on the accumulate value. 

Displaying Preset and Accumulate Values 

The Operator Interface Unit (OIU) allows you to display the preset and accumulate values for timers and 
counters. In order to use this feature, however, you must specify the preset and accumulate registers in a 
specific order. 

If the counter access function of the OIU is to be used, the counter presets and accumulates should be 
programmed as follows: 

Counter presets and accumulates are located in a contiguous block of registers. The first register of the 
block is the accumulate register for counter 1; the next register is the preset register for counter 1. The 
next t\~o registers contain the accumulate and preset registers, respectively, for counter 2, and so on. 

Register 4067 contains the starting register number of the counter accumulate and preset values (that is, 
the register number for counter 1 accumulate value). Register 4068 contains the number of counters to 
be displayed by the OIT (range is 1 to 999). The user program should write the proper values into 
R4067 and R4068. Refer to the OIT User’s manual for more detailed information on the display of 
timer/counter registers. 
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The illustration below shows a sample program using a timer and tvvo  counters programmed as a
240hour  clock.

00001 Const
I_ VI -(1.-II--~---~--------IIL~-~~---~--~------~-I-~-------L~----~--- I PRE

+00060
00001 . ROOOOl

-- I I ~~~~~~~~~~~~I)~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I)~~~~~~ I ACC
00000

00002 Const
-- l I ~~~~~~~~OeoIIIoIIIII~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ I PFtE

+00024
00003 R00003

00001
--- (TS)

( )
( 1

---( R)

00002
---(CU)

( 1
( 1

---( R)

00003
---(CU)

( )
( 1

-pDSWl-

-IENDSWI-

Notes: ROOO01  * Time in seconds.
R00002 * Time in minutes.
R00003 = Time in hours.
00001 = ON for one scan every minute.
00002 * ON for one scan every hour.
00003 * ON for one scan every day.

Timers
A Timer accumulates elapsed time. Timers accumulate time in one of three  increments:

l Seconds (TS).
l Tenths of seconds (l/10 S or TT).
l Hundredths of seconds (l/100 S or TH).

Symbology :

*****Jr *****

---I PRE (---(TH)
ddddd ( 1

R**k** ( )
---I ACC I---( R)

ddddd

For pi:
ddddd = 0 to 65,535

C = 0 to 16,383
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Displaying Preset and Accumulate Values

The Operator Interface Unit (OIU) allows you to display the preset and accumulate values for timers and
counters. In order to use this feature, however, you must specify the preset and accumulate registers in a
specific order.

If the timer access function of the OIU is to be used, the timer presets and accumulates should be
programmed as follows:

Timer presets and accumulates are located in a contiguous block of registers. The first register of the
block is the accumulate register for timer 1; the next register is the preset register for timer 1. The next
t\~o registers contain the accumulate and preset registers, respectively, for timer 2, and so on.

Register 4065 contains the starting register number of the timer accumulate and preset values (that is,
the register number for timer 1 accumulate value). Register 4066 contains the number of Goners  to be
displayed by the OIT (range is 1 to 999). The user program should write the proper values into R4065
and R4066.  Refer to the DIT User’s manual for more detailed information on the display of
timer/counter registers.

Typical Timer .

The upper line of logic for the rung contains the preset, which may be a constant or a register. The
preset determines the maximum value for the timer. The maximum value of a constant preset is 16,383.
If a register is used as the reference for a timer, the maximum value it may contain is 65,535.

When power flows only through the top line, the timer is enabled and begins to accumulate time in the
selected increments. If power flow to the top of the rung is interrupted, the timer stops accumulating
time. When power flow is restored, the timer resumes timing from the accumulate value. When the
value in the accumulate register equals or exceeds the preset value, the coil turns on.

The lower line of logic for the rung contains the accumulate register. When power flows to the bottom
line of a timer, the value in the accumulate register is reset to zero, the coil is de-energized, and timing is
disabled. The reset input takes precedence over the timer input. As long as the reset input is on, the
timer will be reset.

All timers are based on the crystal in the CPU. Long-term accuracy is +O.Ol percent. Short-term
accuracy is minus the time increment plus the scan time.
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SECTION 4
Shift/Move Functions

This section is a reference to the Shift/Move functions:

l Binary-to-BCD Conversion
l BCD-to-Binary Conversion

Entering Shift/Move Functions
To enter a Shift/Move  function, follow this procedure:

. 1 .

2 .

3 .

4 .

5 .

6 .

7 .

8 .

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed
at the bottom of the screen.

Select either Insert Rung (F5) or Edit Rung (F6), depending upon whether you wish to begin a new
rung or edit an existing rung.

Enter the logic required to control power flow to the function. If the finction  is placed at the Zefi
rail, it will execute unconditionally every sweep.

Select Shift/Move  (F3) to display the ShiftFlove  function keys at the bottom of the screen.

At this point, the cursor should be at the position where you wish to enter a Shift/Move  function.
Press the appropriate key for the Shift/Move function you wish to select: 1.

F5 = Binary to BCD Convert
F6 = BCD to Bimuy Convert

NOTE

Refer to the following pages in this section for more information on these functions.

As the cursor moves to each value within the Shift/h4ove  function, use the numeric keypad to type
in a address reference for each BCD and BIN value. Refer to the following table for the reference
ranges of each function.

After entering a reference, press the Enter key. The cursor will then move to the next value.

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at
the bottom of the screen.

NOTE

A Binary-to-BCD or BCD-to-Binary instruction can be placed in columns 1 to 8 of the top line of
a rung, or the reset Iine.

Logicmaster 5 software will automatically change an I/O address down to the first  bit contained
in the word. For example, if the addresses 10018 through 10032 are entered, the software will
change the reference to 10017.
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Table 13-4.  Reference Ranges for Shift/Move Functions

m

l

l

FUNCTION TYPE IST OPERAND 2ND OPERAND 3RD OPERAND

Bin to BCD Input I= l-1009
output - o= l-1009
Register R= l-1024

I
BCD to Bin Input I= l-1009

output o= l-1009
Register R= l-10241

13-18

Convert Binary to BCD
Binary-to-BCD-conversion takes binary data from a register and provides it to the I/O structure in BCD
format. Binary-to-BCD conversion can be used to drive to BCD encoded LED displays or presets to
external devices such as high-speed counters,

Symbology:

RWtWk ***** hhhh = 0 to FFFF

-I BIN TO BCD I- ddddd = 0 to 65,535
ddddd hhhh

Operation: L

The source of the binary data can be a register from 1 to 1024. Converted data is stored in a word of the
input or output table. Words of the I/O table are addressed on multiples of 16 plus one (for example,
10017,10065,  00129). Because 16 references are required, the maximum point number of the second
reference is either 11009 or 01009.

Every scan that power flows to the BIN/BCD  function, the program converts the 16 bits of binary data
beginning in the first reference into a BCD pattern. If the value in the register is greater than 9999, only
the lower four digits are placed in the I/O and output power flow is generated to indicate an error.

If inactive (no power flow), all references remain unchanged and the output is off.
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Convert BCD to Binary

The BCD-to-Binary function converts BCD data from the I/O structure into binq data and stores it in
register memory. BCD/sinary conversion can be used to interface to BCD thumbwheels or external
BCD electronics, such as high-speed counters or position encoders.

Binary Coded Decimal (BCD)  uses 10 of the 16 possible states of 4 bits of the YO table to represent the
decimal digits O-9. The chart below shows how the binq values of four I/O bits are used to encode the
decimal values.

DECIMAL
DIGIT

BCD REPRESENTATIONS

BIT NUMBER
3 2 1 0

WEIGHT
8 4 2 1

OFF
OFF
OFF
OFF
OFF
OFF
OFF
OFF
ON
ON

OFF OFF
OFF OFF
OFF ON
OFF ON
ON OFF
ON OFF
ON ON
ON ON
OFF OFF L

OFF OFF

OFF
ON
OFF
ON
OFF
ON
OFF
ON
OFF
ON

I L L E G A L  V A L U E S

N O T  U S E D .

Symbology :

***** Rdrtjc* hhhh = 0 to FFFF

-I BCD TO BIN I- ddddd = 0 to 65,535
hhhh ddddd

Operation:

Every scan that power flows to the BCD/BIN  function, it converts the BCD values represented by the 16
I/O references (4 digits) starting at the first reference into a single binary number from 0000 - 9999. The
binary number is then stored in the second reference.

If the selected I/O reference contains illegal BCD digits, then the result will be computed as the binary
sum of the BCD weights of the bits in the word. Output power flow will be generated to indicate an
error.

If inactive (no power flow), all references remain unchanged and the output is off.
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SECTION 5

Special Functions

This section is a refe=nce to these Special functions:

l Master Control Relay (MCR)
l skip
l No Operation
l End Sweep
l Read/Write CCM
l Read/Write Device

.
l Transfer

NOTE

The Read/Write CCM, Read/Write Device, and Transfer functions are accessed through the
Control Function keys.

Entering Special Functions

To enter a Special function, follow the procedure described below.

NOTE

For the entry procedures of the Read/Write CCM, Read/Write Device, and Transfer functions,
. refer to the detailed information on these functions provided later in this section.

1 .

2 .

3 .

4 .

5 .

From the Supervisor menu, select Edit Prog (F2).
at the bottom of the screen,

The Edit Program function keys will be displayed

depending upon whether you wish to begin a newSelect either Insert Rung (F5) or Edit Rung (F6),
rung or edit an existing rung.

Enter the logic for the rung, leading to where you wish to enter the Special function. Logic located
before the Special function will execute normally, and will not be affected by the Special function.

Select Spec  Func (F5) to display the Special function keys at the bottom of the screen.\

At this point, the cursor should be at the position where you wish to enter a Special function. Press
the appropriate key for the Special function you wish to select:

Fl =MCR
F2 = skip
F3 = NO operation
F4 = End Sweep

NOTE

Refer to the following pages in this section for more information on these functions.
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6. Using the numeric keypad, enter the number of referenced coils to be bypassed during an MCR or
Skip function. It must be a constant from 0 to 255. Enter 0 to have the MCR active to the next
Return or End Sweep function. After entering the number, press the Enter key.

The No Operation and End Sweep functions have no references to be entered.

7. When the rung is complete, press the Accept key.
bottom of the screen.

The Edit key functions will reappear at the

Master Control Relay
Every scan that power is received, a Master Control Relay (MCR) function  causes a portion of the
program after the MCR to be bypassed. All coils associated with the rungs that are skipped will be
forced off, unless overridden. Program execution resumes after the specified number of rungs, or at the
next Return or End Sweep command.

01000 Const
--I I--+1 MCR

+002
10001

10009 Const
I I

00101
-- ------------------------------------------------ 1 PRE )---(TS)

+03600 ( 1
10100 R00002
I I

( 1
Be ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ j ACC I---( R)

00000

10101 ROO513  RO0129  Const
--I I---I SRC-TO-TABLE LEN

050

Span of
Control

1

00056 10997
-- I I --

00102
+-- I I -------------------------------------------------- ( 1

10100
-- l I --+

00057 00058 10100 00103
-- I/I ----- I I ----- VI ------------------------------------------ ( 1
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Symbology :

Const
-1 MCR I-

ddd

ddd = 0 to 255

Operat ion:

When the MCR is active, all of the outputs associated with the timers, counters, one-shots, latches, or
relays within its scope are turned off.
overrides.

These coils cannot be changed with an on-line change or

If inactive (no power flow), all references remain unchanged and the output is off.

. Only coils with output references are included in determining the area to be skipped. Rungs that end in
mnemonics can have dummy coils without references. The execution of these rungs is also skipped, but
they do not count toward the total number of rungs to be skipped. If the number 0 is entered for the
MCR, all logic to the next Return or End Sweep instruction is controlled by the MCR.

Master Control Relays and Skips (see below) can be used in building shift registers, stepping switches,
and other logic functions.

A Master Control Relay instruction can be placed in columns 1 through 9 of the top line of a rung, or the
reset line.

l

Skip i.

A Skip function is similar to a Master Control Relay, except that coils are nor turned off. They remain
in their pre-Skip condition until power flow is removed from the Skip. Program execution resumes after
the specified number of rungs, or at the next Return or End Sweep instruction.

Symbology :
I

Const
-ISKIP  I-

ddd

ddd = 0 to 255

Operation:

When the Skip is active, all of the outputs associated with the timers, counters, one-shots, latches, or
relays within its scope are frozen  unless overridden or changed from an outside source (not the user
logic program).

If inactive (no power flow), all references remain unchanged and the output is off.

Only coils with valid output references are included in determinin
end in mnemonics can have dummy coils without references.

g the area to be skipped. Rungs that
The execution of these rungs is also

skipped, but they do not count toward the total number of rungs to be skipped. If the number 0 is
entered for the Skip, all logic to the next Return or End Sweep insmction  is controlled by the Skip.

A Skip instruction can be placed in columns 1 through 9 of the top line of a rung, or the reset line.
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No Op
Program a No Operation (No Op) function to occupy memory that will later be used for a real function.
A No Op function can also be used to form a break between areas of logic.

Symbology:

- ( N O  OP[-

Operation:

No action. Passes power flow when active.

. A No Operation instruction can be placed in columns 1 through 9 of the top line of a rung, or the reset
line.

End Sweep
An End Sweep function  separates the main program Tom subroutine logic. The system places an End
Sweep function at the end of the main program. Instructions which follow a single End Sweep are part
of subroutines. An End Sweep can only appear in column 1 of the top row and must appear on a line by
itself; nothing is allowed in series with this function.

Two End Sweep instructions indicate the end of the entire  ladder logic program.

Symbology:

-IENDSWI-

Read/Write CCM
The Read CCM and Write CCM insuuctions  move data to and from the CCM Master module or Genius
bus controller. You can use the READ CCM instruction to request data from a remote device through
the CCM Master module or the Genius bus controller to a data register buffer in the local CPU. With
the Write CCM instruction, you can send data from the local CPU through the CCM Master module to a
remote CCM compatible device, or to a remote CPU with a Genius bus controller. Each of these
instructions has a single register operand which specifies the starting address of a block of six registers
containing the following information:

l Slot number of the local CCM Master module or Genius bus controller.
l Target CCM ID or serial bus address.
l Target memory type.
l Starting address within the memory type of the remote target device.
l Length of the data to be transferred.
l Starting register in the local CPU for the data buffer.

Symbology :

R*:*dr* R*‘hk*

-lRDCCMI- Or +?RccMI-



1344 Series Five Function Set

GFK-0023

Operation:

Before execution, the following registers must contain the data listed below. (Refer to the table which
follows for information on CCM/CPU  mapping.)

Read CCM:

R*****  m Slot number of local CCM Master module or Genius bus controller.
+I= Target CCM ID or serial bus address of Genius bus controller.
+2= CCM memory type to read from (see table below).
+3= Start address in target.
+4= Length to read (registers). The maximum length allowed is 64.
+5= First register in local receive buffer.

Write CCM:

Rhk*hk  m Slot number  of local CCM Master module or Genius bus controller.
+-I= Destination CCM ID or serial bus address of Genius bus controller.
-+- 2 = CCM memory type to write to (see table below).
+3= Start address in target.
+4== Length to write (registers). The maximum length allowed is 64.
+5= First register in local transmit buffer.

After execution, the register data buffer pointed to by R***** +5 will contain the data from the remote
device.

Special internal bits affected are 11-0081  to 11-0204 and 11-0045 for the CCM Master module 2nd
. l ‘1Genius bus controller.

Table 134. CCMKPU Mapping

Table Name

Registers

Il+ Inputs
I2+  Inputs
Local Inputs
special Inputs
Ol+ outputs
02+ outputs
Local outputs
Inted coils
Scratch Pad *
user Logic
CCM
Diagnostics

Range and Reference
Numbers Offset Values

Target
Memorv
Type fok

Table

ROOOOLR16384  (for 16k reg) 0001H-4000H 1
ROOOOLRO4096  (for 4k reg) OOOlH-lOOOH 1
11+0001-11+1024 OOOlH-OOSOH 2
I2+0001-I2+1024 0081H-OlOOH 2
10001-11024 OlOlH-0180H 2
11-0001-11-0512 0181H-OlCOH 2
Ol+OOOO-01+1024 OOOlH-0080H 3
02+0000-02+1024 0081H-OlOOH 3
00001-01024 OlOlH-0180H 3
02-0001-02-1024 020lH-0280H 3
OOOO-09OOH OOOO-0900H 6
OOOO-16,383 OOOO-3FFFH 7
0000-0009 0000-0009 9

Notes: H = Hexadecimal.
* Extreme care must be used when writing to any Scratch Pad location area. It is recommended that you consult GE Fanuc
before doing this.

Target
Memory
Type for
Override

N/A
N/A

4
4
4

N/A
5
5
5
5

N/A
N/A
N/A

Data Format

2 Bytes/Register
2 Bytes/Re@ster
8hpWByte
8 Inputs/Byte
8 hputs/By=
8 ~putmyte
8 Outputs/Byte
8 Outputs/Byte
8 Outputs/Byte
8 Outputs/Byte
1 Byte/Byte
2 Bytes/Word
1 Byte/Byte
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Entry:

1 .

2.

3 .

4 .

5 ..

6 .

7 .

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed
at the bottom of the screen.

Select either Insert Rung (F5) or Edit Rung (F6), depending upon whether you wish to begin a new
rung or edit an existing rung.

Enter any logic required to control power flow to the function.

With the cursor at the location for the element, select Advncd h4n  Gr (F’7), Conul Func  (F6),  Read
Write (FS), and then Read CCM (Fl) or Write CCM (F2). The Read/Write CCM display will
appear.

Using the numeric keypad, type in the reference for the transfer.

After entering the reference, press the Enter key.

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at
the bottom of the screen.

Example of Reading from a Remote Device:

1 .

2 .

3 .

4 .

5 .

Read inputs 10017-10048 from the remote Series Five CPU/CCM  Master module with CCM ID
number 20H.

Load the data into registers R00200-R00201.  Assume that the local CCM module is in slot 5.

Preset the registers with the following data:

'ROlOOl  = 05 (slot number of local CCM Master module).
R01002  = 20H (CCM ID of remote CPU).
R01003  = 02 (memory type = input table).
R01004 = 103H (start address for input table, 10017).
R01005  = 02 (number of words to fetch; also, length of data buffer).
R01006 = 0200 (data buffer to start at register ROZOO).

Execute the following:

ROlOOl
-IRDCCMI-

During execution, status bit 11-0091  will indicate the transfer status:

0 = done.
1 = executing for slot 5.

Status bit 11-0092  will indicate the error status:

0 = OK.
1 = error for slot 5.

The data buffer for this example will contain the following dataz

R00200 = 0002 (inputs 17, 19-32 are 0, input 0018 is 1).
R00201 = 0004 (inputs 33, 34, 36-48 are 0, input 35 = 1).



13-26 Series Five Function Set

GFK-0023

Example of Writing to a Remote CCM Device:

1. Write data buffer (ROO220-00222)  to outputs 148 in a remote Series Five CPUCCM master
module with CCM ID number 4. The local CCM master module is in slot 2.

2. Preset the registers as follows:

R00501 = 02 (lock CCM master module is in slot 2).
R00502 = 04 (target CCM ID).
R005'03  = 03 (target memory type = output table).
ROO504  = OlOlH (starting address for outputs l-48).
R00505  = 03 (number of words to send).
R00506 = 220 (start data buffer at register 220).

ROO220-ROO222 = data to send.

.
3. Execute the following:

R00501
-IWRCCM/-

4. During execution, status bit 11-0085 will indicate the transfer status:

0 = done.
l= executing for slot 2.

Starus bit 11-0086  will indicate the error status:

0 = OK.
1 = error for slot 2.

Read/Write CCM through the CPU Port (CPU version 3.1 or later)

The Read CCM and Write CCM instructions can be used to read and write unformatted data through the
25pin port in the Series Five CPU. This enables the CPU to directly output register data to a printer, or
to an operator display. Also, it is easy to implement operator input or output via a serial data terminal.

The Write CCM instruction sends unformatted register data out the port. The Read CCM instruction can
be used in two ways: by reading a known number of characters, or by continuing to read characters until
a known character string  is received.

Data is transmitted from (or written to) the Series Five Register table at a user-specified address.
Internal status contacts are used to indicate busy/done status and error status. These contacts are used in
the user logic prugran to interlock consecutive Read/Write CCM requests, and to lcnow  the validity of
the data received.

The format for using the Read CCM request through the CPU port is shown below:

10001 11-77 R***t

I _OOllb 1 1 -1)--- 1 e

RjcjcWr = CPU slot (must be 13 decimal).
+l=O= Length mode; 1 = Trap mode.
+2 = Don't care for Length mode; trap sequence for Trap mode.
+3 = Don't care for Length mode; trap sequence for Trap mode.
+4 = Length mode: number of registers to fill (1 to 64).

Trap mode: rnaximm number of registers to fill before abort.
+5 = First register to fill.
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The format for using the Write CCM request through the CPU port is shown below:

10001 11-79 R**'jc*
I ----- 1 I ----- 1 c - - - - - - - - - - [ WR CC)/J ] - - - - - I

R9rWr*  s CPU slot (must be 13 decimal).
+1 = Don't care.
+2 = Don't care.
+3 = Don't care.
+4 = Number of consecutive registers to write (1 to 64).
+5 * First register to write from.

Example: Write CCM Request

. 10001 11-79 ROOlO
I -B--B  1 [ ----- 1 [ - - - - - - - - - - [ p+7R CcQJg ] - _ - - _ I

ROOlO = 00013 (13 = CPU's slot number)
ROOll = 00000 (Don't care)
R0012 = 00000 (Don't care)
R0013 = 00000 (Don't care)
R0014 - 00004 (Write 4 registers of data -- 8 bytes)
R0015 - 02050 (First register to write is R2050)

R2050 = 3231H ("21")
R2051 = 3433H ("43")
R2052 - 4241H ("BA") I
R2053 - 4443H ("DC")

When the Write CCM request executes, “ 1234ABCD” is uansmitted from the port. From the time the
Write. CCM request is initiated until the last byte is transmitted, 11-79 will be on (indicating busy). If an
error is detected in the data format, then 11-80  will turn on.

Example: Read CCM Request through the CPU Port (Fixed Length mode)

10001 11-77 R1234
I ----- 1 i ----- 1 [ ----------[ RJ) CC&J ] - - - - - I

R1234 = 00013 (13 = CPU's slot number)
R1235 = 00000 (0 = Length mode)
R1236 = 00000 (Don't care)
Rl237 = 00000 (Don't care)
R1238 = 00004 (Fill 4 registers with data; then quit)
R1239 = 03456 (First register to fill is R3456)

If the Read CCM request executes and the data coming in the port is A B C D 1 2 3 4, then the registers
would ffl up as:

R3456 = 4241H ("BA")
R3457 = 4443H ("DC")
R3458 = 3231H ("21")
R3459 - 3433H ("43")

Special contact 11-77 will be off until the Read CCM request is initiated; then it will go on. When the
eighth byte of data has been received, 11-77 goes off and the received data is transferred to
R.3456.R.3459.  11-78 will be off until the instruction executes. If an error is detected, then 11-78 will
turn  on.
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Example: Read CCM Request through the CPU Port (Trap mode)

Instead of waiting for a specified number of characters to be received, data is stored to the specified
registers (up to a specified maximum) until a specific data sequence is encountered (normally CR LF),
as shown below:

10001 n-77 R1234

I -----1 I ----II, 1 1 -------[ m cm ]_____~

R1234 * 00013 (13 - CPU's slot number)
R1235 = 00000 (1 = Trap mode)
R1236 = OAODH (Stop receiving on CR LF . . . . . .
R1237 = 003EH VW sequence)
R1238 = 00004 (If'&;  sequence is not received, fill 4 registers mar,)
R1239  = 03456 (First register to fill is R3456)

If the Read CCM request executes and the data coming in the port is B C D CR LF >, then the registers
would fill up as:

R3456 = 424lH ("BC")
R3457 = 0044H ("D")
R3458 - 00000 (CR LF > is not stored since it is the trap sequence)
R3459  = OQOOO

Special contact 11-77  will be off until the Read CCM request is initiated; then it will go on. When the
last byte of the trap sequence has been received, 11-77  goes off and the received data is transferred to
R3456-R3459.  11-78  will be off until the instruction executes. If an emor is detected, rhen 11-78 will
tum on.

The trap sequence must be received exactly as specified. For example, if the sequence A B CR LF V <
is received, the sequence will not be trapped. If four maximum registers have been specified and the
sequence A B CR LF V c 1 2 3 4 5 6 is received, the first 8 bytes of data are stored in the registers.

The trap sequence may consist of up to four non-0 ASCII characters (l-FFH).

Read/Write Device
The Read Device and Write Device instructions move data from and to the High Speed Counter module,
his Positioning Module (APM), or other Smart module, such as the Analog I/O module. Each of these
instructions has a single register operand which specifies the starting address of a block of five registers.
These five registers contain the following information:

l Base number of the High Speed Counter, or other intelligent module.
l Slot number of the High Speed Counter, or other intelligent module.
l Starting address within the module which receives or sends the data.
l Length of the data to be transferred.
l Starting register in the CPU for the data buffer.

NOTE

Refer to the manual provided with each individual module for more information on the operation
of that particular module.
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Symbology :

RWkWktjc R*kMkJc

-(RDDEVI- Or -IWRDEV~-

Operation:

Before execution, the following registers must contain the data listed below:

R***tjc*  I Base number of the intelligent module (O-7).
+l== Slot number of the intelligent module (O-7).
+2= Starting address within the module. (Refer to the module

specifications for the High Speed Counter, IC655ApU510,  in
GFK-0123, I/O Module Specifications, or others as required.

+ 3= Length (bytes) to read or write, beginning with the start
address. This length divided by 2 equals the number of registers
used in the data buffer.

+4= The contents define the beginning register of the data buffer
which will contain the data to read from, or to write to, the
module.

Special internal bits affected are 11-0081  to 11-0204.

Entrv:

1 . From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed
at the bottom of the screen.

2 . Select either Insert Rung (F5) or Edit Rung (F6), depending upon
rung or edit an existing rung.

whether you wish to begin a new

3 .

4 .

Enter any logic required to control power flow to the function.

With the cursor at the location for the element, select Advncd Mn Gr (IT), Contrl  Func (F6), Read
Write (F5), and then Read Device (F3) or Write Device (F4). The Read/Write device will appear.

5 .

6 .

7 .

Using the numeric keypad, type in the reference for the transfer.

After entering the reference, press the Enter key.

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at
the bottom of the screen.

Example of Reading from a Device:

1 .

2 .

Read the count value from the High Speed Counter module located in base 0 slot 6. Assume that
the count is 12345678 at the time it is read.

Load Series Five CPU registers with the following data:

ROlOOO = 0000 (base 0).
ROlOOl = 0006 (slot number 6).
R01002  = 0000 (start address within the High Speed Counter module = 0000).
R01003 = 0004 (read 4 bytes of data from the High Speed Counter).
R01004 = 1100 (start the data buffer at RllOO).
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3. Execute the following:

ROlOOO
-IRDDEVI-

4. During execution, status

0 = done.

GFK-0023

bit 11-0093 will indicate the transfer status:

1= executing for slot 6.

Status bit II-0094 will indicate emr status:

0 = OK.
1 = error for slot 6.

The data buffer will contain the following data:.

Roll00 = 5678H
Roll01  = 1234H

Example of Writing to a Device:

1. With the High Speed Counter module located in slot 6, write 00001234 to the High Speed Counter
accumulate register, and write 23456789 to the High Speed Counter preset register.

2. Load Series Five CPU registers with the following data:

ROO1OO * 0000 (base number).
2.

R00101  = 0006 (slot number 6).
R00102 = 0004 (start address within the High Speed Counter module).
R00103 = 0004 (number of bytes to write).
R00104 = 0200 (R0200 * start of data buffer).
R00200 = 1234H (BCD least significant data to write to accumulate register).
R00201 = OOOOH (BCD most significant data to write to accumulate register).

3. Execute the following:

ROOlOO
-(WRDEVI-

This writes 00001234 to the accumulate register in the High Speed Counter module.

4. During execution, status bit 11-0093 will indicate the transfer status:

0 = done.
l= executing for slot 6.

Status bit II-0094 will indicate the error status:

0 = OK.
1 = error for slot 6.
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5. Next, load the Series Five CPU registers as follows:

R00300 = 0000 (base 0).
R00301 = 0006 (slot number 6).
ROO302 = 0008 (start address of the preset register in the High Speed Counter

module).
R00303 = 0004 (number of bytes to write).
R00304 = 0400 (start of the data buffer at R0400).
R00400 = 6789H
R00401 = 2345H

6. Execute the following:

R00300
-pRDEVI-

7. During execution, status bit 11-0093 will indicate the transfer status:

0 = done.
l== executing for slot 6.

Status bit 11-0094  -will  indicate the error status:

0 = OK.
1 = error for slot 6.

This writes 2345678 to the preset register in the High Speed Counter module.

Transfer
The Transfer insaction  is a general-purpose data move instruction which moves data between memory
located anywhere in the system. This instruction has a single register operand which specifies the
starting address of a block of five registers. The registers contain the following information:

l Source address.
l Destination address.
l Length of the data to be transferred.

Symbology:

R*t*Wk

-I TRANSFER I-

Operation:

An active Transfer instruction is executed immediately during the CPU sweep. The maximum amount
of data that can be transferred by a single Transfer instruction is 256 bytes. Multiple Transfer
instructions can be used to move larger amounts of data.

NOTE

The Transfer instruction is provided to support future  Series Five options and functions. Further
documentation on this instruction will be provided in the future, as required. This instruction
should not be used at this time, except as specified by GE Fanuc in an application note or other
publication.
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Entry:

1 . From the Supervisor menu, select Edit Prog (F2).
at the bottom of the screen.

The Edit Program function keys will be displayed

2 . Select either Insert Rung (F5) or Edit Rung (F6),
rung or edit an existing rung.

depending upon whether you wish to begin a new

3 .

4 .

Enter any logic required to control power flow to the function.

With the cursor at the location for the element, select Advncd Mn Gr (F7), Contrl  Func (F6), Read
Write (F5), and then Transf (F7). The Transfer display will appear.

5 . Using the numeric keypad, type in the reference for the transfer.

. 6 .

7 0

Mer entering the reference, press the Enter key.

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at
the bottom of the screen.

GFK-0023

Example:

The Transfer insmction can be used in a variety of ways. The following example illustrates how the
Transfer instruction can be used to change the Run/Stop mode of the CPU through user logic control.

For this example, load the Series Five CPU registers as follows:

ROO01 = 008OH to stop the CPU
= 0083H to put the CPU in Run Disable mode
= OOOlH to go to Run Enable mode

ROlOO  = 8005H MSB address for data register ROOOl
ROlOl  = OOOOH LSB address for data register ROOOl
RO102  = 8OOOH MSB address for CPU Scratch Pad Run/Stop mode byte
R0103 = 03OOH LSB address for CPU Scratch Pad Run/Stop mode byte
R0104 = OOOlH Number of bytes to transfer (the LSB of ROOOl in this

example)

When the following rung is executed, the CPU will go to the mode specified by the data in ROOOl. If
you go to Stop mode, you will need to manually go back to Run mode.

10001 ROOlOO (start of the Transfer)
______I 1 1 --------[ T R A N S F E R  ] ~~~~~~~I~~~~~~~~~~~~~~~~~(  )_I
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SECTION 6
Data Move Functions

Data Move functions are used to transfer data in memory. The specified data is copied from one
location to another. It exists unchanged in the original location, and writes over any data already stored
in the specified location.

Use this section as a reference to the Data Move functions:

l A Move A to B function copies 16 bits of data from one location to another location.
l A Move Left 8 Bits function copies the upper byte from one location into the upper byte of another

location.
. 0 A Move Right 8 Bits function copies the lower byte from one location into the lower byte of another

location.
l A Block Move function loads 7 values Tom  the program into a specified destination.

Entering Data Move Functions
To enter a Data Move Function, follow this procedure:

1 .

2 .

3 .

4 .

5 .

6 .

7 .

8 .

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed
at the bottom of the screen.

Select either Insert Rung (F5) or Edit Rung (Fd), depending upon whether you wish30 begin a new
rung or edit an existing rung.

Enter the logic required to control power flow to the function. If the function is placed at the refr
rail, it will execute unconditionally every sweep.

Select Advncd Mn Gr (F7) and then Data Move (Fl).  The Data Move function keys will be
displayed at the bottom of the screen.

At this point, the cursor should be at the position where you wish to enter a Data Move function.
Press the appropriate key for the Data Move function you wish to select:

Fl = Move A to B
F2 = Move Left 8
F3 = Move Right 8
F4 = Block Move

NOTE

Refer to the following pages in this section for more information on these functions.

As the cursor moves to each value with the Data Move function, use the numeric keypad to type in a
reference for each value. Refer to the following table for the reference ranges of each function.

After entering a reference, press the Enter key. The cursor will then move to the next value.

For the Block Move function  only, follow this procedure:

A. When the Block Move function is displayed on the screen, use the numeric keypad to type in the
destination of the data from the program. This destination must be the fmt of seven consecutive
storage locations. Refer to the following table for the reference ranges.
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B .

C .

D .

GFK-0023

After entering the reference, press the Enter key. The cursor automatically moves one position
to the right, which is the location of the first constant value.

Press the Select key to move the work area banner to the bottom (value) line.
keypad, type in the first constant value.

Using the numeric
Constant values used with this function must be

between -32,768 and +32,767.  Then, press the Enter key to place it in the rung.

Move the cursor to the next value location. Type the next value into the work area. Press the
Enter key to place it in the rung.

9. Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at
the bottom of the screen.

NOTE

Data Move functions can be placed in columns 1 through 8 of the top line of a rung, or the reset line.

Table 13-6. Reference Ranges for Data Move Functions

FUNCTION

Move A to B

Move Left or
Right 8 Bits

Block Move

TYPE

Input
or
output

Register
constaxlt

Input
or
output

Register
constant

Input
or
output

Register

1ST OPERAND

I or 0= l-1009
Il+ or Ol+= l-1009
I2+ or 02+=  l-1009

II-=  l-497
Ol- or 02.= l-1009

R= 1-Rs
c= -16,384 to

+16,383

I or 0= l-1009
Il+ or Ol+= l-1009
I2+ or 029= l-1009

IL= l-497
Ol- or 02-= l-1009

R= I-Rs
C= -16,384 to

+16,383

I or 0= 1-913
II+ or Ol+= 1-913
I2+ or 02+= l-913
Ol- or 02.= l-913

R= 1-(Rs-6)

2ND OPERAND

I or 0= l-1009
Il+ or Ol+= l-1009
I2+ or 02+=  l-1009

Ol- or 020= l-1009
R= 1-Rs

I or 0= l-1009
Iii- or Ol+= l-1009
I2+ or 02+=  l-1009

Ol- or 02.= l-1009
R= I-Rs

3RD OPERAND

L
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Move A to B
The Move A to B function copies the content of one 160bit storage location to another location.

Symbology:

**Jr**** *****jr* For I, 0, or R: -

-I A MOVE B I- -ddddd  = -32,768 to +32,767
-ddddd -ddddd C== -16,384 to +16,383

Operation:

Every scan that power flows to the Move A to B function, the data is copied from reference A to
reference B. The data in A is retained, and the previous value of B is overwritten. Power flow is
generated whenever the function is active.

If inactive (no poker flow), all references remain unchanged and the output is off.

Move Left 8 Bits
The Move Left 8 Bits function copies the upper byte from one location into the upper byte of another
location.

Symbology :

******* ******Jr hhhh = 0 to FFFF
-I MOVE LEFT 8 BITS I- C = -16,384 to +16,383

hhhh hhhh

Operation:

Every scan that power flows to a Move 8 Bits function, the specified 8 bits of data is copied from
reference A to reference B. The data in reference A is retained, and the previous content of the
corresponding 8 bits of reference B is lost. Power flow is generated whenever the function is active.

If inactive (no power flow), all references remain unchanged and the output is off.

a42345

LEfT 8

Restrictions apply when using the Move Left 8 bits function to copy the 8 high-order bits of a constant
value. Constant values from 0000 to 3FFF hex and from 8000 to FFFF hex will operate as expected.
Values from 4000 to 7FFF hex cannot be entered.
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Move Right 8 Bits
The Move Right 8 Bits function copies the lower byte from one location into the lower byte of another
location.

Symbology:

*****Jr* *jr*****

-I MOVE RIGHT 8 BSTS I-
hhhh hhhh

hhhh - 0 to FFFF
C - -16,384 to +16,383

Operation:

Every scan that power flows to a Move 8 Bits function, the specified 8 bits of data is copied from
. reference A to reference B. The data in reference A is retained, and the previous content of the

corresponding 8 bits of reference B is lost. Power flow is generated whenever the function is active.

If inactive (no power flow), all references remain unchanged and the output is off,

RIGHT 8
a42346
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Block Move

The Block Move function loads 7 constant values directly from the program into a specified destination.

Symbology:

-ddddd  - -32,768 to +32,767
*******

-I BLOCK MOVE I
+ooooo +ooooo +ooooo +ooooo +ooooo +ooooo +ooooo-

Operation:

The Block Move function generates power flow and moves data whenever it is active. Enter one contact
.

if required to control execution of the Block Move function. If the function is placed at the left rail, it
will execute unconditionally every sweep.

If inactive (no power flow), all references remain unchanged and the output is off.

LOGIC MEMORY. f

t

I ALL EACH SCAN

a40033
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SECTION 7
Arithmetic Functions

This section is a reference to the Arithmetic functions. It explains:

l How Arithmetic functions are stored, and the values that may be used.
l Signed Addition.
l Signed Subtraction.
l Signed Multiplication.
l Signed Division.
l Double Precision Arithmetic Functions:

- Signed Double Precision Addition
- Signed Double Precision Subtraction
- Greater Than

l Equal

How Arithmetic Functions are Stored

All advanced mathematical functions use signed 2’s complement arithmetic. These are stored in 16
contiguous bits of memory, with the leftmost bit used as the sign bit. Single precision signed values can
range from -32,768 to +32,767. <.

Constants are allowed by most advanced math functions, but not in all positions.

Double precision values use two registers or 32 I/O points. Double precision values are always signed
2’s complement. Valid range for double precision values is -2,147,483,648  to +2,147,483,647.

.

The illustration below shows how double precision values are stored. The lower part of the illustration
shows how the double precision value could be stored in 32 consecutive I/O references. The I/O
references shown are an example only.

DoUBLE s x x x x x x x x x x x x x x x
PRECISION
STORAGE

+
268,435,451

BIT VALUE -
536,870,912  l l l 0 l

I ,073,741,824

x x x x x x x x x x x x x x x x

. . . . . . . . . 3216 8 4 2 1

TVPICAL
REGISTER  I6 151413 . . . o o . . e . I 16151413 . . o e . . . . . 1

STOrwx 4-b ~0094 r-W +-B  R0093 1-k

I I I I I I I I I I I I I I I I
yyly 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
“ORAGE  8 8 8 8 8 8 8 8 8 7 7 7 7 7 7 7

8 7 6 5 4 3 2 1  0 9 8 7 6 5 4 3

I I I I I I I I I I I I I I I I
0000000000000000
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
7 7 7 6 6 6 6 6 6 6 6 6 6 5 5 5
2 1  0 9 8 7 6 5 4 3 2 1 0 9 8 7

a 4 2 3 4 7
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Entering Arithmetic Functions 

c To 

1 . 

:nter an Arithmetic function, follow this procedure: 

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed 
at the bottom of the screen. 

2 . 

3 . 

4 . 

. 5 . 

6 . 

Select either Insert Rung (FS) or Edit Rung (F6), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to control power flow to the function. Z” the function is placed at the lefr 
rail, it will execute unconditionally every sweep. 

Select Advncd h4n Gr (F7) and then Arith Func (F2). The Arithmetic function keys will be 
displayed at the bottom of the screen. 

At this point, the cursor should be at the position where you wish to enter an Arithmetic function. 
Press the appropriate key for the Arithmetic fUnction you wish to select: 

FI = Signed Addition 
FZ = Signed Subtraction 
F3 = Signed Multiply 
F4 = Signed Divide 
FS = Double Precision Arithmetic 
F7=EC@ 

If you press the F5 function key, the Double Precision Arithmetic function keys will be displayed at 
the bottom of the screen. You can then select one of these functions: L 

Fl = Signed Double Precision Addition 
F2 = Signed Double Prwision Subtraction 
F3=GreaterThan 

Refer to the following pages in this section for more information on these functions. 

7 . 

8 . 

9 . 

As the cursor moves io each value within the Arithmetic function, use the numeric keypad to type in 
a reference for each value. Refer to the following table for the reference ranges of each function. 

After entering a reference, press the Enter key. The cursor will then move to the next value. 

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 

NOTE 
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Table 13-7. Reference Ranges for Arithmetic Functions 

FUNCTION TYPE 1ST OPERAND 2ND OPERAND 3RD OPERAND 

ADDX Input I or 0= l-1009 I or 0= l-1009 I or 0= l-1009 
Of Of Il+ or Ol+= l-1009 II+ or Ol+= l-1009 Il+ or Ol+= l-1009 
SUBX output I2+ or 02+= l-1009 I2+ or 02+= l-1009 x2+ or 02+= l-1009 

11-r l-497 Il-= l-497 
Ol- or 02-= l-1009 Ol- or 02-= l-1009 Ol- or 02.= l-1009 

Register R= I-Rs R= 1-Rs R= 1-Rs 
constant C= -16,384 to C= -16,384 to 

+16,383 +16,383 

DPADD Input I or 0= l-993 I or 0= l-993 I or 0= l-993 
or or Il+ or Ol+= l-993 Il+ or Ol+= l-993 Il+ or Ol+= l-993 
DPSUB output X2+ or 02+= l-993 I2+ or 02+= l-993 I2+ or 02+= l-993 

11-= l-481 II-= l-481 
Ol- or 02-= l-993 Ol- or 02.= l-993 Ol- or 02.= l-993 

Register R= 1-(Rs-1) R= I-(Rs-1) R= l-(Rs-1) 
corlstant C= -1073741824 to cs: -1073741824 to 

+1073741823 +1073741823 

MPY Input I or 0= l-1009 I or 0= l-1009 I or 0= l-993 
or Il+ or Ol+= l-1009 Il+ or Ol+= l-1009 Il+ or Ol+= l-993 
output I2+ or 02+= l-1009 I2+ or 02+= l-1009 I2+ or 02+= l-993 

I%-= l-497 II-= l-497 
Ol- or 02-= l-1009 Ol- or 02.= l-1009 Ol- or 02.= l-993 

Register R= I-Rs R= 1-Rs 1- R= 1-(Rs-1) 
constant C= -16,384 to C= -16,384 to 

+16,383 +16,383 

DVD Input I or 0= l-993 I or 0= l-1009 I or 0= l-1009 
or Il+ or Ol+= l-993 Il+ or Ol+= l-1009 Il+ or Ol+= l-1009 
output I2+ or 02+= l-993 I2+ or 02+= l-1009 X2+ or Oh= l-1009 

II-= l-481 Xl-= l-497 
Ol- or 02.= l-993 Ol- or 02.= l-1009 Ol- or 02.= l-1009 

Register R= 1-(‘Rs- 1) R= 1-Rs R= I-Rs 
constant C= -1073741824 to C= -16,384 to 

+1073741823 +16,383 

Greater Input I or 0= l-993 I or 0= l-993 
or Xl+ or Ol+= l-993 II+ or 02+= l-993 
output X2+ or 02+= l-993 I2+ or 02+= l-993 

Il-= 1-481 IL= l-481 
Ol- or 02-r l-993 Ol- or 02.= l-993 

Register R= 1-(Rs-1) R= I-(Rs-1) 
constant C= -1073741824 to C= -1073741824 to 

+1073741823 +1073741823 

Equal Input * I or 0= l-1009 I or 0= l-1009 
or I19 or Ol+= l-1009 II+ or Ol+= l-1009 
output I%= or 02+= l-1009 I2+ or 02+= l-1009 

11-r l-497 Il-= l-497 
Ol- or 0%= l-1009 Ol- or 02.= l-1009 

Register R= 1-Rs R= l-Rs 
Constant C= -16,384 to 

+16,383 

GFK-0023 

. 

I 

I 
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Signed Addition (ADDX) 

The Signed Addition function adds the value in one reference to the value in another reference and place 
the result in a third reference. 

Symbology : 

******* *jr***** ******* 

-I AADDX B = Cl 
-ddddd -ddddd -ddddd- 

-ddddd = -32,768 to +32,767 
If A or B is a constant, then 
-ddddd = -16,384 to +16,383 

Operation: 

. Every scan that power flows to the ADDX function, the program adds the content of reference A to the 
content of reference B and places the result in reference C. Only the content of reference C is altered by 
this function. If the sum is less than -32,768 or greater than +32,767, the function supplies power flow 
and the value -32,768 or +32,767 is placed in reference C. 

If inactive (no power flow), all references remain unchanged 

REFERENCE A REFERENCE B 

"4511 

I 1. 

+ +0018 3e: 

The Signed Addition function can be placed in columns 1 to 7 

and the output is off. 

REFERENCE C 

-4493 
I. 

of the top line of a rung, or the reset line. 

Signed Subtraction (SUBX) 

The Signed Subtraction function subtracts the value in one reference from the value in another reference 
and place the result in a third reference. 

Symbology: 

******* ******* ******jr 

-I Cl A SUBX B = 
-ddddd -ddddd -ddddd- 

-ddddd = -32,768 to +32,767 
If A or B is a constant, then 
-ddddd = -16,384 to +16,383 

Operation: 

. Every scan that power flows to the SUBX function, the program subtracts the content of reference B 
from the content of reference A and places the result in reference C. Only the content of reference C is 
altered by this function. The function supplies power flow only if the value is 0 or less. 

If inactive (no power flow), all references remain unchanged and the output is off. 

REFERENCE A REFERENCE B REFERENCE C 

-4511 - 

I I 

+0018 I I 3: -4529 

The Signed Subtraction function can be placed in columns 1 to 7 of the top line of a rung, or the reset 
line. 
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Double Precision Addition (DPADD) 
, 

Double Precision Addition adds two 32.bit values and places the result in a third reference. 

Symbology : 

******Jr ******* ******* D== -2,147,483,648 to 

-I A DPADD B L c I- +2,147,483,647 
D D D If A or B is a constant, then 

D== -1,073,741,824 to 
+1,073,741,823 

. 

Operation: 

Every scan that power flows to the DPADD function, the program adds the content of reference A to the 
content of reference B and places tie result in reference C. Automatic carries are performed between 
the tvvo registers or groupsA of I/O, if necessary. 
function. 

Only the content of reference d is altered by this 

The function outputs power flow if the addition 
+2,147,483,647 or -2,147,483,648 (depending on 
direction) is placed in the result location. 

If inactive (no power flow), all references remain unchanged and the output is off. 

results in a 2’s complement overflow. The vdlue 
whether the overflow is in the positive or negative 

The Double Precision Addition function can be placed in columns 1 to 4 of the top line of a rung, or the 
reset line. 

Double Precision Subtraction (DPSUB) 

Double Precision Subtraction subtracts two 320bit values and places the result in a third reference. 

Symbology : 

jr****** ******* **Jr**** D= -2,147,483,648 to 

-I A DPSUB B P 
e I- +2,147,483,647 

D D D If A or B is a constant, then 
D = -1,073,741,824 to 

+1,073,741,823 

Operation: 

Every scan that power flows to the DPSUB furnction, the program subtracts the content of reference B 
from the content of reference A and places the result in reference C. Only the content of reference C is 
altered by this function. 

. 

The Double Precision Subtraction function outputs power flow if the subtraction results in a 2;s 
complement overflow. The value +2,147,483$X7 or -2,147,483,648 (depending on whether the over- 
flow is in the positive or negative direction) is placed in the result location. 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Double Recision Subtraction function can be placed in columns 1 to 4 of the top line of a rung, or 
the reset line. 
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Signed Multiplication (MPY) 

Signed Multiplication multiplies two single precision numbers and places the double precision result in a 
third reference. 

Symbology: . 

***jr*** ***jr*** ******* -ddddd = -32,768 to +32,767 

-I AMPY B= c I- If A or B is a constant, then 
-ddddd -ddddd D D= -2,147,483,648 to +2,147,483,647 

Operation: 

. Every scan that power flows to the function, the system multiplies the value in reference A by the value 
in reference B and places the signed result in reference C. The possible sign of the result is shown 
below. 

REFERENCE A REFERENCEB REFERENCE C 
1 

+ + + 
+ m m 
m + 
m m + 

t 

There are no error conditions; the Signed Multiplication function always outputs power flow when 
active. 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Signed Multiplication function can be placed in columns 1 to 6 of the top line of a rung, or the reset 
line. 
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Signed Division (DVD) 

Signed Division divides a double precision number by a single precision number and obtains a single 
precision quotient and a single precision remainder. 

Symbology : 

. 

’ ******* ******* ******* ******Jr D= -2,147,483,648 to 

-I A DVD B aJo - I- +2,147,483,647 
D -ddddd -ddddd -ddddd If A is a constant, then 

D= -1,073,741,824 to 
+1,073,741,823 

-ddddd = -32,768 to +32,767 
If -ddddd is a constant, then 

-ddddd = -16,384 to +16,383 

Operation: 

Every scan that power flows to the function, the system divides the content of reference A by the content 
of reference B. The quotient is placed in QUO and the whole number remainder is placed in REhk The 
possible signs are shown below. 

REFERENCE A REFERENCE B QUOTIENT REMAINDER 
, L 

+ + + + 
+ - e + 
m + m 
m m + - 

l 

If the division results in a 2’s complement overflow (including division by zero), the Signed Division 
function outputs power flow, and the divide operation is not performed. 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Signed Division function can be placed in columns 1 to 5 of the top line of a rung, or the reset line. 
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Greater Than 

The Greater Than function compares wo double precision values. 

Symbology : 

****Jr** ******* D= -2,147,483,648 to 

-I A GREATER THAN B I - +2,147,483,647 
D D If A or B is constant, then 

D 3t -1,073,741,824 to 
+1,073,741,823 

Operation: 

Every scan that power flows to the Greater Than function, the program compares the content of 
reference A to the content of reference B. Comparison is based on the double precision signed values of 
the contents. 

Power flows only if the tist value (A) is larger than the second. Some example comparisons are shown 
below: 

I REFERENCE A I 

_ ~ 
REFERENCEB 1 POWER FLOW ? I 

+57,001 +57,000 Yes 
+57,000 +57,001 no L 
+225 +225 n0 

500 
koo 

m 600 Yes 
m 500 II0 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Greater Than fbnction can be placed in columns 1 to 6 of the top line of a rung, or the reset line. 

Equal 

The Equal function 
I/O and Channeled 
constant. 

compares the values of the two operands. The addressing range includes all Local 
I/O, constants, and registers fkom 1K to 16K. However, operand B cannot be a 

Symboiogy: 

******* ******* 

-I AEQUALB I- 
ddddd ddddd 

ddddd = -32,768 to +32,767 
If A or B equals constant, 
ddddd = -16,384 to +16,383 

Operation: 

Every scan that power flows to the Equal function, the program compares the content of reference A to 
the content of reference B. Power flows only if the two values are equal. 

If inactive, (no power flow), all references remain unchanged and the output is off. 

The Equal function can be placed in columns 1 to 8 of the top line of a rung, or the reset line. 
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SECTION 8 

Table Move Functions 

Table Move functions are used to transfer data from a source location to a destination location. The data 
remains unchanged in the source location, and writes over any data already stored in the destination 
location. 

This section describes the following Table Move functions: 

l A Source to Table Move function copies data into a table, one word (16 bits) at a time. 

l A Table to Destination Move function copies data from a table to a specified location, one word (16 
bits) at a time. 

l A Move Table function copies the contents of one table into another table. 

A table is a contiguous group of 16.bit data storage locations, and can be located in registers or I/O 
tables, The data in a table is retained upon power failure. The starting address of the table contains the 
pointer. In addition to the pointer, the table may contain from 1 to 255 data locations, which are 
specified by the reference LEN (length). 

Entering Table Move Functions 

To enter a Table Move function, follow this procedure: 

1 . 

2 . 

3 . 

4 . 

5 . 

6 0 

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed 
at the bottom of the screen. 

Select either Insert Rung (FS) or Edit Rung (Fd), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to control power flow to the function. If the function is placed at the lefr 
rail, it will execute unconditionully every sweep. 

Select you Advncd Mn Gr (F7) and then Table Move (F3) to display the Table Move function keys 
at the bottom of the screen, 

At this point, the cursor should be at the position where you wish to enter a Table Move function. 
Press the appropriate key for the Table Move function you wish to select: 

Fl = Source to Table Move 
F2 = Table to Destination Move 
F4 = Move Table 

NOTE 

Refer to the following pages in this section for more information on these functions. 

Using the numeric keypad,, type in a reference for the contact. Refer to the following table for the 
reference ranges of each function. 

NOTE 

To use indirect references, first press the A/Bin key and then the R/+ address key on the numeric 
keypad. Then, enter the beginning address of the table where the addresses for the data will be 
stored. 
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7. After entering the reference, press the Enter key. 

8. Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 

Table 13-8. Reference Ranges for Table Move Functions 

FUNCTION 

source to 
Table Move 

Table to 
Dest Move 

Move Table 

TYPE 

Input 
or 
output 

Register 

wut 
or 
output 

Register 

&Put 
or 
output 

Register 

constant 

1ST OPERAND 

I or 0= l-1009 
Ia+ or 01+= l-1009 
I2+ or 02+= l-1009 

IL= 1497 
Ol- or 020= l-1009 

R= l&s 

I or 0= 1-993 
II+ or Ol+= l-993 
I2+ or 02+= l-993 
Ol- or 02.= l-993 

R= 1-(Rs-1) 

I or 0= l-1009 
Il+ or Ol+= l-1009 
IZ+ or 02+= l-1009 

IL= 1497 
Ol- or 020= l-1009 

R= 1-Rs 
rR= LRS 

2ND OPERAND 

I or 0= l-993 
‘II+ or Ol+= l-993 
I2+ or 02+= l-993 

Ol- or 02.= l-993 
R= l-(Rs-1) 

I or 0= l-1009 
Il+ or Ol+= l-1009 
I2+ or 02+= l-1009 
Ol- or 02.= l-1009 

R= I-Rs 

I or 0= l-1009 
Il+ or Ol+= l-1009 
I2+ or 02+= l-1009 

Ol- or OZ-= l-1009 
R= I-Rs 

IR= 145s 

3RD OPERAND 

I or 0= l-1009 
II+ or Ol+= l-1009 

X2+ or 02+= l-1009 
i-IL= l-497 

Ol- or OZ-= l-1009 
R= I-Rs 

c= l-255 
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Source to Table Move 

Source to Table Move copies successive 16-bit values from a source location into a table, 

Symbology: 

*jr***** ******Jr Const 

-I SK-TO-TABLE LEN10 
-ddddd ddddd ddd 

ddddd = 0 to 65,535 
-ddddd = -32,768 to +32,767 

ddd = 1 to-255 
If SRC or TABLE is I+, I-, 0+, 
or o-, then ddd = 1 to 63 

Operation: 
. 

a42349 

I POINTER I 

PER SCAN l, 

The least significant half of the contents of reference TABLE is a pointer to one of the items in the table 
(g-bit unsigned binary). The most significant half is not affected by the instruction. 

Xf active, the pointer is incremented by one. If the result is equal to reference LEN, the output is turned 
on. Otherwise, it is turned off. If the incrementation results in a number greater than reference LEN, the 
pointer is set to one. After the pointer is incremented, the data located in reference SRC is copied into 
the location in the table specified by the pointer. 

If inactive (no power flow), all references remain unchanged and the output is off. 

For example, if the address of the pointer is RO0360, and the value contained in the pointer (after 
incrementing) is 5, the data will be loaded into table location R00365. 

If I/O addresses are used, multiply the value in the pointer by 16 to determine the location of the data. 

For example, if the address of the pointer is 10721, and the value contained in the pointer is 5, 
multiplying 5 x 16 = 80. The location of the data will be 10801 to 10816, 

To load values into a single location in the table, power flow should operate for only one scan. This 
may be done with a one-shot coil. 

If the value of the pointer is equal to the table length, the Source to Table Move function supplies power 
flow. 

The Source to Table Move function can be placed in columns 1 to 7 of the top line of a rung, or the reset 
line. 
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Table to Destination Move 

Table to Destination Move copies successive 160bit values from a table to a destination location. 

Symbology: 

******* ******* Const. 

-ITABLE-TO-DEST LENI- 
ddddd -ddddd ddd 

ddddd = 0 to 65,535 
-ddddd = -32,768 to +32,767 

ddd = 1 to 255 
If TABLE or DEST is I+, I-, 
0+, or 0-, then ddd = 1 to 63 

Operation: 
. 

a42350 

The least significant half of the contents of reference TABLE is a pointer to one of the items in the table 
(8-bit unsigned binary). The most significant half is not affected by the instruction. 

If active, the pointer is incremented by one. If the result is equal to reference LEN, the output is turned 
on. Otherwise, it is turned off. If the incrementation results in a number greater than reference LEN, the 
pointer is set to one. After incrementation, the content of the location in the table specified by the 
pointer is copied into reference DEST. 

If inactive (no power flow), all references remain unchanged and the output is off. 

For example, if the address of the pointer is R00753, and the value contained in the pointer is 33 after 
incrementing, the data will be supplied by table location RO0786. 

If the pointer is pointing to the last location in the table, the next execution of the instruction will set the 
pointer to one which will move the top (first) item in the table to the location specified by DEST. 

Unless controlled by a one-shot coil or similar logic, at every scan the next value in the table is copied to 
the destination. Therefore, the content of the destination will change with every scan. 

The Table to Destination Move function can be placed in columns 1 to47 of the top line of a rung, or the 
reset line. 
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Move Table 

Move Table copies data from one table to another table. 

Symbology: 

******* ******* ******* ddddd = 

-I 
0 to 65,535 

A MOVE TABLE B LEN ]- If LEN is constant, 
ddddd ddddd ddddd ddddd = 1 to 255 

If A or B is I+, I-, 0+, 
or o- and LEN is constant, 
then ddddd = 1 to 64 

. Operation: 

a42351 

The Move Table function copies a block of data Tom one location to another in a single sweep. 
Register data can be copied to either register or I/O locations, or vice versa. The Move Table function 
does not use a pointer. Every scan power is received, the entire table specified by reference A is copied 
to the destination table specified by reference B. Power flow is generated whenever power is received. 

If inactive (no power flow), all references remain unchanged and the output is off. 

Indirect Table Moves . 

The Move Table function can also be used with indirect references. Indirect referencing means that 
instead of containing actual data, one or both of the tables contain register addresses which “point” to 
the data. This is best shown in an illustration: 

Example A: 

ROOOOl ROOOll Const 

-I A MOVE TABLE B LEN I- 
003 
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R00001 e R00011 
R00002 - R00012 
R00003 - ROOO13 

I 
a42426 

1 

In this case, data in ROOOOl-R00003 is copied into ROOOl LR00013, respectively. 

Example B: 

ROOOOl ROOOll Const 

-I A MOVE TABLE B LEN I- 
004 

. Sumose that indirect reference Rl contains the value 21. Then, R00020 is the starting address of the 
tat% to be moved. The data in ROOO21-R00024 is copied to ROOOll-R00014. 

ROOOOI 

L 
l- R00021 

R00022 
R00023 
R00024 

- ROOOll 
- ROOO12 
- R00013 
- R00014 

a42427 

In this case, data in R0002LRO0024 is copied into ROOOll-RO0014, respectively. 

This powerful function allows the source and/or destination table to be dynamically programmed, to fit 
the requirements of the application. 

The Move Table function can be placed in columns 1 to 5 of the top line of a rung, or the reset line. 
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SECTION 9 
List Functions 

Use this section as a reference to the List functions: 

An Add to Top function copies 16 bits of data from a source location to the first position of a list. 
The rest of the list moves down one position to make room for the new entry. When the list contains 
the specified number of entries, no more data can be added. 

A Remove from Bottom function copies the last entry in a list into a destination address. Using this 
function with Add to Top creates a FIFO (First In/First Out) queue. 

A Remove from Top function removes the first entry in a list and copies it into a destination address. 
The rest of the entries in the list move up one position. Using this function with Add to Top creates a 
LIFO (Last In/First Out) stack. 

List functions a~ used to transfer data in memory. Adding or removing data to or from a list alters its 
makeup. The LEN parameter defines the maximum size of the list. Unlike a table, a list may not be 
completely full. Valid list elements are specified by the pointer, which is incremented or decremented 
when items are added or removed from the list. 

A list consists of a pointer followed by a sequence of adjacent 160bit data storage locations. The list 
pointer specifies the number of entries currently in the list. It does not, however, conuol the location of 
the stored data. Data may only be written to the first location of a list, or read fiorn the first or last 
location. 

The pointer is not part of the list. The location of 
itself follows the pointer and contains the number 

the pointer is specified by the reference LIST. The list 

number of elements in a list will always be less 
of entries specified by the contents of the pointer. The 
than or equal to the value of the reference LEN. 

ADD 

a42352 

SOURCE 
r 

REMOVE 
I , FROM 

L TOP 

REMOVE 
FROM 
BO-ITOM 
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Entering List Functions 

To enter a List function, follow this procedure: 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

7 . 

8 . 

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed 
at the bottom of the screen. 

Select either Insert Rung (F5) or Edit Rung (F6), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to conuol power flow to the runction. If the function is placed at the lefi 
rail, it will execute unconditionnlly every sweep. 

Select Advncd Mn Gr (F7) and then List Func (F4) to display the List function keys at the bottom of 
the screen. 

At this point, the cursor should be at the position where you wish to enter a List function. Press the 
appropriate key for the List function you wish to select: 

Fl = Add to Top 
F2 = Remove from Bottom 
F3 = Remove fi-om Top 

NOTE 

Refer to the following pages in this section for more information on these functions. L 

As the cursor moves to each value within the List function, use the numeric keypad to type in a 
reference for each value. Refer to the following tables for the reference ranges of each function. 

After entering a reference, press the Enter key. The cursor will then move to the next value. 

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 

NOTE 

List functions can be placed in columns 1 to 6 of the top line of a rung, or the reset line. 

Table 13.9. Reference Ranges for List Functions 

FUNCTION 

Add to Top 

Remove from 
Top or Bottom 

TYPE 

Input 
or 
output 

Register 

Input 
or 
output 

Register 

1ST OPERAND 

I or 0= l-1009 
Il+ or Ol+= l-1009 
I2+ or 02+= l-1009 

IL= l-497 
Ol- or 02-= l-1009 

R= I-Rs 

I or 0= l-993 
Xl+ or Ol+= l-993 
I2+ or 02+= l-993 
Ol- or 02.= l-993 

R= l-(&-l) 

2ND OPERAND 

I or 0= 1-993 
II+ or Ol+= l-993 
I2+ or 02+= 1-993 

Ol- or 02.= l-99 
R= I-(Rs-1) 

I or 0= l-1009 
11+ or Ol+= l-1009 
I2+ or 02+= l-1009 
Ol- or 02-= l-1009 

R= LRs 

3RD OPERAND 
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Add to Top 

Add to Top copies data from the specified source to the first location in a list. The top of the list is the 
address immediately after the pointer. 

Symbology 0 

. 

******* *jr***** Const -ddddd = -32,768 to +32,767 
+I $RC ADD-TO-TOP LIST LENI- ddddd - 0 to 65,535 
-ddddd ddddd ddd ddd = 1 to 255 

If SRC or LIST is I+, I-, 
O+, or 0-, then ddd = 1 to 63 

. Operation: 

The least significant half of the contents of reference LIST is a pointer to the bottom of the list (&bit 
unsigned binary), which also represents the number of items in the list. The most significant half is not 
affected by the function. 

If active and the pointer is equal to or greater than reference LEN, the pointer is set to the value of 
reference LEN, the output is turned on, and no further action takes place. 

If active but the pointer is less than reference LEN, each item in the list is moved down one slot, 
reference SRC is copied into the fllrst slot, and the pointer is incremented by one. If the incrementation 
results in the pointer becoming equal to reference LEN, the output is turned on. Othenvise, the output is 
turned off. 

If inactive (no power flow), all references remain unchanged and the output is off. 

Remove from Bottom 

Remove from Bottom copies data from the last location in a list to a specified destination. When this 
function is used on a list filled with the Add to Top function, the result is a first in/first out stack. This 
function is frequently used to track items on a conveyor, where the first item on the conveyor is the first 
one to come off. 

Symbology: 

******jr ******* Const 
-1 LIST REM-FM-BOT DEST LENI- 

ddddd -ddddd ddd 

-ddddd = -32,768 to +32,767 
ddddd = 0 to 65,535 

ddd = 1 to 255 
If LIST or DEST is I+, 0+, or 
O-1 then ddd = 1 to 63 

Operation: 

The least significant half of the contents of reference LIST is a pointer to the bottom of the list (8.bit 
unsigned binary), which also represents the number of items in the list. The most significant half is not 
affected by the function. 

If active and the pointer is equal to zero or greater than reference LEN, the output is turned on and no 
further action takes place. 
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If active but the pointer is greater than zero and equal to or less than reference LEN, the last item in the 
list (bottom of list) is copied into reference DEST and the pointer is decremented by one. If this results 
in the pointer becoming zero, the output is turned on. Otherwise, the output is turned off. 

If inactive (no power fIow), all references remain unchanged and the output is off. 

Remove from Top 

Remove from Top copies data from the first location in a list to a specified destination. When this 
function is used on a list ffied with the Add to Top function, the result is a last in/first out stack. 

Symbology: 

jr****** ******* Const 

-I LIST REM-FM-TOP DEST LENI- 
ddddd -ddddd ddd 

-ddddd = -32,768 to +32,767 
ddddd = 0 to 65,535 

ddd = 1 to 255 
If LIST or DEST is I+, 0+, or 

0-t then ddd = 1 to 63 

Operation: 

The least significant half of the contents of reference LIST is a pointer to the bottom of the list (8.bit 
unsigned binq), which also represents the number of items in the list. The most significant half is not 
affected by the function. 

If active and the pointer is zero or greater than reference LEN, the output is turned on* and no further 
action takes place. 

If active and the pointer is greater than zero and equal to or less than reference LEN, the first item in the 
list (top of list) is copied into reference DEST and the pointer is decremented by one. If the 
decrementation did not result in zero, each item (starting with the second and ending with the last) is 
copied into the slot above it. If the pointer is zero, the output is turned on; otherwise, the output is 
turned off. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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SECTION 10 
Matrix Functions 

A matrix consists of one or more adjacent 160bit storage locations. Either registers or I/O can be 
assigned to matrices. 

a42353 

16 35 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ‘1 
32 31 30 ’ . ’ ’ ’ ’ ’ ’ ’ 20 19 18 17 

48 0 0 0 0 0 0 0 0 0 l l . 35 34 33 6 STORAGE 
LOCATIONS 

64 9 0 0 0 0 0 0 0 0 0 0 a 0 . 49 (MAX 255) 

80 0 a 0 0 a l 0 a e 0 a 0 0 0 65 

/_L 16 BITS 
TYPICAL MATRIX 

A matrix may contain as many as 255 storage locations, each with 16 bits. Therefore, one matrix may 
contain f!rom 16 to 4080 bits. 

If a matrix is built in the I/O area, functions performed on the matrix will ignore the override status of 
any references contained in the matrix. 

All ma&es are retentive during power failure or scan interruption. 

Matrix operations are performed in a buffer area. After the operation is complete, the buffer is copied to 
a result matrix. For this reason, the matrix instructions are not sensitive to the order of the operands (as 
they are with Series Six instructions) and will work correctly if the destination matrix overlaps a source 
matrix. 

Use this section as a reference to the Matrix functions: 

A Logical AND function compares each bit in matrix A with the corresponding bit in matrix B. 
When both are 1, a 1 is placed in matrix C in the same relative position. 

A Logical IOR function compares each bit in matrix A with the corresponding bit in matrix B. 
When either is 1, a 1 is placed in matrix C in the same relative position. 

A Logical EOR function compares each bit in matrix A with the corresponding bit in matrix B. If 
one is 1 and the other is 0, a 1 is placed in matrix C in the same relative position. 

A Logical Invert function sets each bit in matrix B to be the opposite of the corresponding bit in 
matrix A. 

A Bit Set function makes the matrix bit that is indicated by the pointer into a 1. 

A Bit Clear function makes the matrix bit that is indicated by the pointer into a 0. 

A Bit Sense function outputs the state of the bit specified by the pointer. 

A Bit Shift function shifts all bits in a matrix left or right by the specified number of positions. 
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Entering Matrix Functions 

e TO 

1 . 

:nter a Matrix function, follow this procedure: 

2 . 

3 . 

4 . 
. 

5 . 

From the Supervisor menu, select Edit Prog (F2)> The Edit Program function keys will be 
displayed at the bottom of the screen. 

Select either Insert Rung (FS) or Edit Rung (F6), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to control power flow to the function. If the jkzction is placed at the lefr 
rail, it will execute unconditionully every sweep. 

Select Advncd Mn Gr (F7) and then Matrix Func (F5) to display the Matrix function keys at the 
bottom of the screen. 

At this point, the cursor should be at the position where you wish to enter a Matrix function. Press 
the appropriate key for the Matrix function you wish to select: 

Fl = Logical AND 
R = Logical Inclusive OR 
F3 = L+ogical Exclusive OR 
F4 = Logical Invert 
F6 = Bit Matrix Group 

6 . If you press the F6 function key, the Bit Matrix Group function keys will be displayed at the bottom 
of the screen. You can then select one of these functions: 

Fl = Bit Set 
R = Bit Clear 
F3 = Bit Shift Left 
F4 = Bit Shift Right 
F6 = Bit Sense 

Refer to the following pages in this section for more information on these functions. 

7 . 

8 . 

9 . 

As the cursor moves to each value within the Matrix function, use the numeric keypad to type in a 
reference for each value. Refer to the following table for the reference ranges of each function. 

After entering a reference, press the Enter key. The cursor will then move to the next value. 

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 

NOTE 

NOTE 

The Matrix fimctions can be placed in columns 1 to 6 of the top line of a rung, or the reset line. 
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Table 13-10. Reference Ranges for Matrix Functions 

FUNCTION 

Logical AND 

or 

Logical IOR 

or 

Logical EOR 

Logieal 

Invert 

Bit Set 

or 

Bit Clear 

Bit Sense 

or 

Shifk Right 

or 

ma Lefi 

TYPE 1ST OPERAND 2ND OPERAND 3RD OPERAND 

Input I or o= l-1009 - I or 0= l-1009 I or 0= l-1009 

or Il+ or Ol+= l-1009 Il+ or Ol+= l-1009 Il+ or Ol+= l-1009 

outjwt I2+ or 02+= l-1009 I2+ or 02+= l-1009 I2+ or 02+= l-1009 

Il-= l-497 Il-= l-497 

Ol- or 02.= l-1009 Ol- or 02.= l-1009 Ol- or 02.= l-1009 

Register R= 1-Rs R= 1-Rs R= I-Rs 

hput I or 0= l-1009 I or 0= l-1009 

or Il+ or I2+= l-1009 11+ or I2+= l-1009 

output I2+ or 02+= l-1009 I2+ or 02+= l-1009 

IL= l-497 

Ol- or 02-= l-1009 Ol- or 02.= l-1009 

Register R= 1-Rs R= l-Rs 

Input I or 0= l-1009 I or 0= l-1009 

or Il+ or I2+= l-1009 Il+ or I2+= l-1009 

output I2+ or 02+= l-1009 I2+ or 02+= l-1009 

Il-= l-497 

Ol- or 02.= l-1009 Ol- or 02-s l-1009 l. 

Register R= 1-Rs R= 1-Rs 

Input I or 0= l-1009 I or 0= l-1009 

or II+ or I2+= l-1009 II+ or I2+= l-1009 

output I2+ or 02+= l-1009 I2+ or 02+= l-1009 

11-= l-497 

Ol- or 02-= l-1009 Ol- or 024 l-1009 

Register R= 1-Rs R= 1-Rs 
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Logical AND 

The Logical AND function is useful to build masks or screens, where only certain bits are passed 
through (those that are opposite a 1 in the mask), and all other bits are set to 0. 

Symbology: 

******* ******* ******* Const hhhh = 0 to FFFF 

-I AANDB * C LEN I- ddd = 1 to 255 
hhhh hhhh hhhh ddd If A, B, or C is I+, I-, O+, 

or o-, then ddd = 1 to 64 

. Operation: 

Each scan that power is received, the Logical AND function ANDs each bit in matrix A with the 
corresponding bit in matrix B and places the result in matrix C. If both bits are 1, then a 1 is placed in 
mati C. If either or both bits is a 0, then a 0 is placed in matrix C. 

BI'I'INMATRIXA AND BIT IN MATRIX B RESULT IN MATRIX C 
r 

0 0 0 
0 1 0 
1 0 0 
1 1 &I 

. 

Matrices A, B, and C can overlap either partially or completely. 

The Logical AND function passes power flow to the right only when matrix C is all OS. (No 
conesponding bits in ma& A and matrix B are 1 at the same time.) 

If inactive (no power flow), all references remain unchanged and the output is off. 

Logical IOR 

The contents of matrix A are logically inclusive ORed bit by bit with the contents of matrix B, and the 
result is placed in matrix C. 

Symbology : 

******* ******* ******* Const hhhh = 0 to FFFF 

-1 A IOR B = C LEN I- ddd = 1 to 255 
hhhh hhhh hhhh ddd If A, B, or C is I+, I-, 0+, 

or o-, then ddd = 1 to 64 

Operation: 

Each scan that power is received, the Logical IOR function ORs each bit in matrix A with the 
corresponding bit in matrix B, and places the result in matrix C. If either bit is 1 or both bits are 1, then 
a 1 is placed in matrix C. 
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BIT IN MATRIX A 1 IOR I BITINMATRIXB 1 RESULT IN MATRIX C 

0 
1 
0 
1 

Matrices A, B, and C can overlap either partially or completely. 

The Logical IOR function passes power flow whenever power is received. 

If inactive (no power flow), all references remain unchanged and the output is off. 

* Logical EOR 

The Logical EOR function is useful to quickly compare two matrices. Exclusive ORing a matrix with 
itself will clear all the bits in the matrix. 

Symbology : 

******Jr ******* ****Jr** Const hhhh = 0 to FFFF 

-I A EOR B - C LEN I- ddd = 1 to 255 
hhhh hhhh hhhh ddd If A, B, or C is I+, I-, 0+, 

or o-, then ddd = f to 64& 

Operation: 

Each scan that power is received, the Logical EOR function exclusive 0R.s each bit in matrix A with the 
corresponding bit in matrix B, and places the result in the corresponding bit of matrix C. If either bit, 
but not both, is 1, then a 1 is placed in matrix C. 

BIT IN MATRIX A I EOR I BIT IN MATRIX B I RESULT IN MATRIX C 

The Logical EOR function passes power flow only when all bits in matrix C are zeros, indicating that all 
bits in matrix B are the same as all bits in matrix A, 

If inactive (no power flow), all references remain unchanged and the output is off, 
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Logical Invert 

Symbology : 

******* *****jr* Const hhhh = 0 to FFFF 

-I AINV B LEN I- ddd = 1 to 255 
hhhh hhhh ddd If A or B is I+, I-, 0, 0+, or 

0-t then ddd - 1 to 64 

Operation: 

Each scan that power is received, the Logical Invert function sets each bit in matrix B to the opposite of 
the state of the corresponding bit in matrix A. 

a42354 

11011100 

MATRIX 
A 

00100011 

MATRIX 
B 

All bits are altered on each scan that power is received, making matrix B a mirror image of matrix A. 
The Logical Invert function passes power flow whenever power is received. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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Bit Set 

Symbology : 

******* 
-1 BIT SET 

ddddd 

Operation: 
. Every scan that the instruction is active, the Bit Set function sets the bit designated by the reference BIT 

with a matrix. The number of the bit must be greater than zero and within the total size in bits of the 
matrix (matrix length x 16). The bits of the ma& are organized as shown in the illustration at the 
beginning of Section 10 of this chapter. 

GFK-0023 

******* Const ddddd = 0 to 65,535 
MATRIX LENI- If a constant, then 

hhhh ddd ddddd = 0 to 32,767 
hhhh = 0 to FFFF 

. ddd = 1 to 255 
If BIT or MATRIX is I, I+, I-, 0, 

0+ or 0-, then ddd = 1 to 64 

MATRIX 
a42355 

POINTER 

If the reference BIT is within the matrix (BIT greater than zero and less than or equal to LEN x 16), then 
power flow is output and the specified bit is SET when active. If reference BIT is not within the matrix, 
no power flow is output and the instruction is not executed when active. 

If inactive (no power flow), all references remain unchanged and the output is off. 



Series Five Function Set 13-63 

GFK-0023 

Bit Clear 

Symbology: 

******* ******* Const ddddd = 
-1 BIT CLEAR 

0 to 65,535 
MATRIX LENI+ If a constant, then 

ddddd hhhh - ddd ddddd = 0 to 32,767 
hhhh = 0 to FFFF 
ddd = 1 to 255 

If BIT or MATRIX is I, I+, I-, 0 
or o-, then ddd = 1 to 64 

Operation: 

Every scan that the instruction is active, the Bit Clear function clears the bit designated by the reference 
BIT within a matrix. The number of the bit must be greater than zero and within the total size in bits of 
the matrix (matrix length x 16). 

MATRIX 
a42355 

POINTER 

. 

If the reference BIT is within the mauix (BIT greater than zero and less than or equal to LEN x 16), then 
power flow is not output and the specified bit is cleared when active. If reference BIT is not within the 
matrix, power flow is output and the instruction is not executed when active. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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Bit Sense 

Symbology: 

******* ******* Const ddddd = 0 to 65,535 
-1 BIT SENSE MATRIX 
ddddd - 

LEN]- If a constant, then 
hhhh ddd ddddd = 0 to 32,767 

hhhh = 0 to FFFF 
ddd = 1 to 255 

If BIT or MATRIX is I, I+, I-, 0, 
0+ or 0-, then ddd = 1 to 64 

Operation: 

* Every scan that the instruction is active, the Bit Sense function outputs the state (ON or OFF) of the bit 
designated -by the reference BrT with a matrix. The number of the bit must be greater than zero and 
within the total size in bits of the matrix (matrix length x 16). 

MATRIX 
r 

POINTER 

a42355 

If the reference BIT is within the matzix (BIT greater than zero and less than or equal to LEN x 16), then 
the output power flow is determined by the state of reference BIT when active. (Power flow is output if 
the specified bit is a 1; power flow is not output if the specified bit is a 0.) All references remain 
unchanged. If reference BIT’ is not within the matrix, no power flow is output and the insuuction is not 
executed. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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Shift Right 

Symbology : 

******* ******* Const ddddd = 
-1 SHIFT RT N 

0 to 65,535 
MATRIX LEN I- If a constant, then 

ddddd hhhh ddd ddddd = 0 to 32,767 
hhhh = 0 to FFFF 
ddd = 1 to 255 

If N or MATRIX is I, I+, I-, 0 
0+, or 0-, then ddd = 1 to 64 

Operation: 

Every scan that power is received, the Shift Right function shifk all the bits in a matrix a specified 
number of places to the right (that is, toward less-significant bit locations). The number of bits to be 
shifted is specified by the content of reference N. 

RIGHT 

a41 029 

r 
0 = I 

MAX 
4080 . l l l l l 49 48 33 32 17 16 1 

# 

The number of places specified for the shift must be greater than 0 and within the total size in bits of the 
matri% (matrix length x 16). Otherwise, no shift occurs and no power flow is generated. 

When the shift occurs, the specified number of bits is shifted out of the matrix. As bits are shifted out of 
the low end of the matrix, zeros are loaded in from the most significant bit of the last word in the matrix. 
Power flow is passed to the right only if the last bit that is shifted out of the matrix is a 1. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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Every scan that power is received, the Shift Left function shifts all the bits in a ma& a specified 
number of places to the left (that is, toward more-significant bit locations). The number of bits to be 
shifted is specified by th ! content of reference N. 

Shift Left 

Symbology: 

*****Jr* *****Jr* Con& 

-1 SHIFT LEFT N MATRIX LEN I- 
ddddd hhhh ddd 

GFK-0023 

ddddd = 0 to 65,535 
If a constant, then 
ddddd = 0 to 32,767 
hhhh = 0 to FFFF 
ddd = 1 to 255 

If N or MATRIX is I, I+, I-, 0 
0+, or 0-, then ddd = 1 to 64 

Operation: 
. 

a41030 

The number of places specified for the shift must be greater than 0 and within the total size in bits of the 
matri% (matrix length x 16). Otherwise, no shift occurs and no power flow is generated. 

When the shift occurs, the specified number of bits is shifted out of the matrix. As bits are shifted out of 
the high end of the matrix, zeros are loaded in from the least significant bit of the first word in the 
matrix. Power flow is passed to the right only if the last bit that is shifted out of the matrix is a 1. 

If inactive (no power flow), all references remain unchanged and the output is off. 
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SECTION 11 

Control Functions 

The Control Functions are used to alter or control the normal sequence of logic operations. 

Use this section as a reference to the Control functions: 

l A DO Sub function causes a subroutine to be executed. 

l A Return from Subroutine function returns control to the main program, at a point following the Do 
Sub instruction. 

l A Suspend I/O function causes the CPU to suspend I/O servicing. 

. l A DO I/O function causes specified I/O points to be serviced immediately. 

Entering Control Functions 

To enter a Control function, follow this procedure: 

1 . 

2 . 

3 . 

4 . 

5 . 

6 . 

1 * 

8 . 

From the Supervisor menu, select Edit Prog (F2). The Edit Program function keys will be displayed 
at the bottom of the screen. 

Select either Insert Rung (F5) or Edit Rung (F6), depending upon whether you wish to begin a new 
rung or edit an existing rung. 

Enter the logic required to conuol power flow to the function. If the jbnction is plbced at the lefr 
rail, it will execute unconditionally every sweep. 

Select Advncd Mn Gr (F7) and then Ctrl Func (F6) to display the Control function keys at the 
bottom of the screen. 

At this point, the cursor should be at the position where you wish to enter a Control function. Press 
the appropriate key for the Control function you wish to select: 

Fl = Do Subroutine 
R = Return from Subroutine 
F3 = Suspend I/O 
F4 = Do I/O 
F5 = Read/Write 

Refer to the following pages in this section for more information on these functions. 

Using the numeric keypad, type in 
reference ranges of each function. 

a reference for the contact. Refer to the following table for the 

NOTE 

NOTE 

The Return and Suspend I/O functions have no references to be entered. 

After entering the reference, press the Enter key. 

Complete the logic for the rung; then press the Accept key. The Edit key functions will reappear at 
the bottom of the screen. 



13-68 Series Five Function Set 

1 FUNCTION 

Do Subroutine 

Do I/O 

Q 

Do Subroutine 

Symbology : 

GFK-0023 

Table 13-11. Reference Ranges for Matrix Functions 

Register 

Input 
or 
output 

Register 
CoIlstam 

1ST OPERAND 2ND OPERAND I 3RD OPERAND 

I or o= l-1009 

Il+ or Ol+= l-1009 
I2+ or 02+= l-1009 

IL= l-497 
Ol- or 02.= l-1009 

R= I-Rs 

I or 0= l-1009 I or o= l-1009 
Il+ or Ol+= l-1009 II+ or Ol+= l-1009 
I2+ or 02+= l-1009 I2+ or 02+= l-1009 

IL= l-497 IL= l-497 
Ol- or 02-= 14009 Ol- or 02.= l-1009 

R= 1-Rs R= l-Rs 
C= 1 to 3072 C= 1 to 3072 

Const ******* 

- 1 DO SUB N REPS I- 
ddd ddddd 

ddd = 1 to 32 
ddddd = 0 to 65,535 

Operation: 

Each scan that power is received, the Do Subroutine function causes the subroutine specified by the 
reference N to be executed the number of times specified by the reference REPS After the subroutine 
has executed the specified number of times, control returns to the main body of the program to the 
instruction following the DO SUB instruction. 

If inactive (no power flow), all references remain unchanged and the output is off. 

a40036 

- BASIC 
SCAN 

A subroutine is a segment of ladder logic. It is just like the rest of the program, except that it cannot 
contain a Do Subroutine function. 
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As many as 32 subroutines can be created, and stored directly after the main program. The format of a 
program using subroutines is shown below: 

Main Ladder Diagram Program 
END-OF-SWEEP 
Subroutine 1 

RETURN 
Subroutine 2 

RETURN 
Subroutine 32 

RETURN 
END-OF-SWEEP 
END-OF-SWEEP 

. 
A single End Sweep function at the end of the main program separates it from any subroutines that 
follow. Each subroutine ends with a Return function. The system places two End Sweep functions 
together at the end of the entire program. 

The Return function causes the scan to return to the main program, and power flow passes to the right of 
the Do Subroutine function. 

Because subroutines are located outside the main program, they are executed only when called by 
DOSUB instructions. A subroutine is scanned only if called by a Do Subroutine function. There is no 
limit to the number of Do Subroutine instructions that may be included in a program. 

NOTE 
. 

An excessive number of subroutine calls and subroutine repetitions may cause the watchdog 
timer to exceed its nominal value of 200 ms per scan and shut down the CPU. In this event, the 
program should be modifkd, or the watchdog timer setting should be increased. 

The content of the register that controls the number of repetitions can be changed by the program, but 
must always be within the range 1 to 255. If the reference contains the value zero when power is 
received by the function, the subroutine does not execute. The reference may be any valid register or an 
I/O reference beginning on a word boundary. After entering the reference, press the Enter key. 

NOTE 

Enter a Do Subroutine function at each location in the main program where control should jump 
to the subroutine. 

The Do Subroutine function can be placed in columns 1 to 7 of the top line of a rung, or the reset line. 
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Return 

A Return function must always be located at the end of a subroutine (and may never be included in a 
main program). 

Symbology: 

-1 Return I- 

Operation: 

A Return instruction must be placed at the end of each subroutine. It can be entered only in column 1 of 
a rung and occupies a rung by itself. When the Return instruction is executed, there are two possible 

* actions: 

1. If the subroutine has been executed the number of times specified by reference REPS in the calling 
DOSUB insnuction, the program continues execution at the instruction following the DOSUB. 

2. If the number of subroutine executions is less than reference REPS, then the program continues 
execution at the first instruction in the subroutine. 

Suspend I/O . 

Symbology: 

-I SUSPEND I/O I- 

Operation: 

Each scan that power is received, the Suspend I/O function causes the CPU to skip all I/O servicing at 
the end of that scan. All local output devices are held in their last state, and all Genius blocks go to their 
default states. The Suspend I/O instruction stops the scanning of both local and remote I/O. 

If the program contains more than one Suspend I/O functions, only one must be active for I/O service to 
be suspended. 

5 The Suspend I/O function passes power to the right on each scan that the function is active. 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Suspend I/O function can be placed in columns 1 to 8 of the top line of a rung, or the reset line. 



Series Five Function Set 13-71 

GFK-0023 

DO I/O 
The Do I/O function causes an I/O scan for the specified range of I/O points to be executed immediately. 
It can also be used to rapidly service just the I/O pertinent to the program. It can be used in conjunction 
with the Suspend I/O function, which eliminates the I/O servicing at the end of a scan. 

Symbology: 

******Jr ******* 

-1 DO I/O START END I- 
ddddd ddddd 

ddddd - 1 to 3072 
If a constant, then 
ddddd = 1 to 3072 

Operation: 
. 

Each scan that power is received, the Do I/O function causes the CPU to service selected I/O. This is in 
addition to the I/O servicing at the end of the scan. 

The I/O is serviced in bytes. The I/O points scanned include the byte containing the reference START 
through and including the byte containing the reference END. Both inputs and outputs are scanned. 

a41047 

r 

DOl/O 
I/O 

NEXT FUNCTION4 ’ SERVICE 4 
I 1 

I/O 

I/O 
MODULES 

STATUS 
TABLE 

I I 

When the Do I/O function receives power, the values entered as the starting and ending references are 
compared. If the start reference is less than the end reference, and both values are between 1 and 3072, 
the I/O whose addresses are contained in the references are serviced and power flow is passed to the 
right. 

If the reference start is greater than the reference end, or outside the range 1 to 3072, the I/O are not 
serviced, and power is not passed to the right. 

If inactive (no power flow), all references remain unchanged and the output is off. 

The Do J/O function can be pktced in columns 1 to 7 of the top line of a rung, or the reset line. 
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Referencing I/O Points with the DO I/O Instruction 

The Do I/O instruction uses t\lvo operands, START and END. The START operand value is the first 
byte of I/O to be scanned, and the END operand contains the address of the last byte to be scanned. 
Valid values for START and END are 1 to 3072. The START and END values map into the I/O tables, 
as shown below: 

I/O POINT 

IO001 - 11024 

00001 - 01024 

Il+OOOl - 11+1024 

01+0001 - 01+1024 

I2+0001 - I2+1024 

02+0001 - 02+1024 

STARTOR ENDVALUE TO CALCULATE 

1024 - 1024 Same as I/O point number 

1025 - 2048 Same as I/O point number + 1024 

2049 - 3072 Same as I/O point number + 2048 

Examples: 

Const Const 
-1 DO I/O START END I- 

+OOOOl +01024 

Will scan all 1K local I/O. 

Const Const 
-1 DO I/O START END I- 

+00002 +00005 

Will scan the first byte of local I/O. 

Const Const 
-1 DO X/O START END I- 

+00513 +01537 

Will scan the upper 5 12 bits of local I/O and the first 5 12 bits of remote I/O (I1 +000 1 - I1 +05 12, 
01+0001 - 01+0512). 

Const Const 
-1 DO I/O START END I- 

+OOOOl +03072 

Will scan all 3K inputs and 3K outputs of local and remote I/O. 
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This apnendix 

l 

0 

l 

0 

. 

0 

describes the setup information required in order to use Logicmaster 5 software: 

the communication port. C0&-Ukg , 

Connecting to a Workmaster or 

Using modems. 

Installing optional boards: 

Appendix A 
Setup Information 

Cimstar I industrial computer. 

- Expanded Memory (RAM Disk) card. 

- Enhanced Graphics Adapter card,. 

- Diskette Drive Adapter card. 

- Color Graphics/Monitor Adapter card. 

Printer Protocol and Cable Diagrams. 

Configuring the Communication Port 

The CCM port on the CPU module in the Series Five PLC is connected by cable to port 1 (COMl) or 
port 2 (COM2) on the Logicmaster host computer. The CCM port provides either RS-232 or RS-422 
communications. RS-232 is used for direct connections up to 50 feet (15 meters); and RS-422, for direct 
connections up to 4000 feet (1200 meters). a. 

NOTE 

Follow the instructions provided with your computer to configure the port you want to use for 
communications. 

Logicmaster 5 communications use interrupt-driven I/O. When you configure the communications port, 
be sure to use the correct interrupt request line for the selected port: 

l Port COMl (I/O addresses 3F8-3FF) uses interrupt request IRQ4. 

l Port COM2 (I/O addresses 2F8-2FF) uses interrupt request IRQ3. 

These are IBM-standard request line assignments. 

On serial adapter cards from IBM, the interrupt request line and port address selections are coupled 
together to enforce these assignments. On cards from other vendors (such as Tecmar or AST), however, 
the ID number and interrupt request line may be assigned independently. 
for COA41 and IRQ3 for COM2. 

Make sure that you use IRQ4 

For direct communication to a Series Five PLC, use the RS-232 line interface standard and master/slave 
CCM protocol. RS-232 is especially convenient since all Workmaster and Cimstar I computers have an 
RS-232 port, and many IBM PC-XI’ and PC-AT systems have at least one RS-232 port which may be 
used by the Logicmaster 5 software. 

For direct RS-232 communications without a modem, use one of the cables shown below. Note that the 
IBM PC-AT pinouts are different from the PC-XT pinouts. If you are not using a GE Fanuc serial port, 
you should use the signal names rather than the pin numbers to make your cable. Some serial ports are 
not AT or XT pinout compatible. 
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WORKMASTER, CIMSTAR 1 , 
IBM PC, PC /XT 

9 - PIN CONNECTOR 
PS/2 - 25PIN CONNECTOR 

a42420 

SERIES FIVE COM PORT 
25 - PIN CONNECTOR 

PIN PIN 

IBM PC / AT 
9 - PIN CONNECTOR 

a4241 9 

SERIES FIVE COM PORT 
25 - PIN CONNECTOR 

RXD 2 
TXD 3 
GND 5 
DSR 6 
RTS 7 
CTS 8 

A 
7 

2 TXD 

NOTE 

If vou are using a Workmaster industrial computer with a Combination Adapter card, refer to the 
wikng diagram on page A-7. Additional jumpers may be required. 

Configuration Selections L 

The CCM communications port uses a 25pin male connector. Communications characteristics are set 
up in the hardware. 

Default settings are provided for ports 1 and 2. These ports correspond to DOS devices COMl and 
COM2, respectively. The defaults match the factory settings of the serial port on the CPU. Brief 
definitions of the configuration selections are given below: 

Baud Rate: The communications rate, in bits per second. (Default = 19200 bps) 

Protocol: Protocol must be master/slave. In this mode, up to 8 CPUs may be connected to one 
computer. 

RS-232: used for direct connections up to 50 feet (15 meters). 

RS-422: used for direct connections up to 4000 feet (1200 meters). 

Parity: The CCM port uses the serial data format shown below: 

START 1 2 3 4 5 6 7 8 PARITY 
0 LSB MSB 

< --------- Direction of data flow. 

STOP 
1 

Data is divided into 8-bit bytes and transferred using an asynchronous foxmat. This format 
consists of one start bit, 8 data bits, one parity bit, and one stop bit. 
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The parity bit can be enabled or disabled. When enabled via the OIU, the format is odd 
parity. When disabled (default = none), the parity bit is not transmitted. Setting the parity 
to “NONE” will insure compatibility with modems which do not support ODD parity. 

Communications Ports 

Two connectors on the CPU module provide communications ports for external devices communicating 
with the CPU: 

l The top port uses a 15pin D connector, and is used to interface to the Series Five Operator Interface 
unit (OIU). 

. 

l The lower port provides both RS-232 and RS-422 signals for communications purposes and is used 

. 

for general communications networks. This port is accessed through a 25pin 
to interface the CPU to devices capable of communicating via the CCM 
computers and Logicmaster 5 software. 

NOTE 

The lower port is the port used for progr amming with Logicmaster 5 software 
computer, or other programming device, should be connected to this port. 

D connector. It is used 
protocol, such as host 

The Workmaster 

There is only one logical port as far as the CPU is concerned, since both are connected to the same 
internal circuitry. However, the 15.pin port takes priority if the OIU is in the On-Line mode. 

For example, if the 25-pin port is communicating with some device and an OIU is connected to the 
15.pin port and placed in the On-Line mode, communications activity will switch to ihe 150pin port. 
The CCM ports built into the CPU function only as slave devices. 

1 CAUTION 1 

The circuits connected to these ports are not isolated from the backplane; therefore, caution 
should be taken when connecting external devices to the ports. It is recommended that any 
device connected to these ports be connected to the same power source as the Series Five 
PLC. For long distance communications via an RS-422 link, it is recommended that the GE 
Fanuc Adaptor Unit IC63OCCM390, which has an RS-422/422 and RS-232/422 isolating 
repeater feature, be used - especially if ground potential differences exist between the host 
device and CPU power sources. 

Communications Port DIP Switches 

Directly below the top communications port is a 4-position DIP switch used for setting certain CCM 
port operating parameters for the bottom port. 

Switch 1: is used to select the mode of operation for CCM communications, either RS-232 or RS-422. 

Switch 2: is used to select the CCM ID for communications with Logicmaster 5 software or other 
CCM host device. 

Switches 3 and 4: are used to select the baud rate for communications. 
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The following table shows these settings, as they are listed on the back of the large hinged door of the 
CPU. 

Table L-l. CCM Port DIP Switch Defmitions 

POSITION DEFINITION 

1 ON - CCM port communicates via RS-232 

OFF - CCM port communicates via RS-422 

2 ON-CCMiIDis 1 

OFF - CCM ID obtained from the CPU memory cartridge 
1 

3Am4 BAUD RATE SELECTION 
I 

Switch 3 Switch 4 Baud Rate (BPS) 

OFF OP 3Q0 

OFF ON 1200 

ON OFF 9600 

ON ON 19200 

Connection to the Cimstar I Computer 

For the Cimstar I computer, the g-pin upper connector on the top of the Multifunction module is used for 
RS-232 direct communications over distances of less than 50 feet. For communications over distances 
greater than 50 feet, the RS-422 port on the Industrial Option board is used instead. The connector for 
this port is located on the underside of the Multifunction module if the industrial option is installed. 

The default factory settings are COMl for the RS-232 port and COM2 for the RS-422 port. These 
designations may be changed, as described in GEK-90527, Cimsrur I Reference h4anual. 

Cabling and pinouts for the Cimstar I computer are the same as those shown for the Workmaster 
computer in this appendix. 

Multifunction Module 

The standard Multifunction module provides two ports: 

1. The top area of the module has a 25.pin port that is a Centronics-type parallel interface nomally 
used for a printer. The parallel port in the Multiction module is shipped as LPTl. 

2. There is also a g-pin port that can be used for direct communication, when the distance between the 
Cimstar I computer and the Series Five CPU is less than 50 feet. The serial port on the Multifunc- 
tion module is shipped as COMl. 

Industrial Option Board 

The Industrial Option board to the Multifunction module provides an RS-422 serial port, an AC 
power-fail circuit, and a joystick interface. The connector for the RS-422 serial port is located on the 
bottom of the Multifunction module. The port is normally configured as COM2, but can be changed. 
The RS-422 port may be totally disabled in order to have a second RS-232 port on a user-supplied board 
designated as COM2. 
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Connection to the Workmaster Computer 

For the Workmaster industrial computer, the g-pin upper connector on the Combination Adapter card is 
used for RS-232 direct communications over distances of less than 50 feet. For communication over 
distances greater than 50 feet, the Asynchronous/Joystick card must be used. 

The designation as port COMl is usually assigned to the RS-232 port on the Combination Adapter card, 
as described in this appendix. You can change this by assigning port COMl to the RS-232/RS422 port 
on the Asynchronous/Joystick card instead. This reassigns port COM2 to the Combination Adapter 
card. 

In addition, you can select either port 1 or port 2 for communication on the Communication Setup menu. 

Combination Adapter Card 
. 

The Combination Adapter card (expansion slot 8) contains 2 ports, as shown in the following 
illustration: 

25PIN . Q-PIN 
PARALLEL SERIAL EXPANSION SLOTS 
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1. The g-pin upper port on the Combination Adapter card is normally used for direct communication, 
when the distance between the Workmaster computer and the Series Five CPU is up to 50 feet. The 
Combination Adapter card is shipped to operate as COMl, as shown below: 

a41 043 

I* .I Jll 

l l J15 

COM 1 z Jll +J14 
COM2=Jl2+Jl5 

313 = CARD IN SLOT 8 

l . J2 
l l J4 
l l J6 
l l J8 
. . JlO 

RS232=Jl+J3+J5+J7+J9 
CURRENT LOOP = J2 + 34 + 36 + 38 + JlO 
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2. The 25pin lower port, designated LPTl, is a parallel Cenuonics interface normally used for a 
printer. This port is described later this appendix. 

The following illustration shows the cable assembly for RS-232 communication between the g-pin 
female connector on the Combination Adapter card and the 250pin female connector on the CPU. 

COMBINATION 

ADAPTER CARD 

PORT COM 1 

M2437 

CCM PORT ON CPU 

(25 PIN CONNECTOR) 

The following illusuation shows the connector and cable for attachment to the Combination Adapter 
card. 

f s 
IGNAL NAME PIN 

I I 
RING INDICATOR (IN) 

RS232 TX0 (OUT) 
RS232 RXD (IN) 

RTS (OUT) 
CTS (IN) “5 170 

DSR (IN) 180 

SIGNAL GROUND 7” 190 

RLSD (IN) 200 

DTR (OUT) 

0 
230 

11 

0 12 
240 

0 13 
250 

A CONNECTOR: CANNON DEQS (FEMALE) 
B SCREWLOCK: CANNON 020419 
C HOOD: CANNON DE 110963-l 
D CABLE: BElDEN 9300 SERIES (SHIELDED -TWISTED PAIR) 
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A standard 25pin male D connector is used to connect to the CCM communications port on the Series 
Five CPU. The screws which are used to secure this connector to the CPU use metric threads. GE 
Fanuc offers a 25-pin male D connector with hood and metric screws as catalog number 
IC655ACC525A. This connector is also contained in the accessory kit IC655ACC520A. 

Asynchronous/Joystick Card 

The Asynchronous/Joystick card, IC640BGB3 11, is a user-installed option card which provides RS-232 
or RS-422 communications to the Series Five CPU or to another serial device. 

This card has two ports. The g-pin upper port is used for connection to the Series Five CPU. The lower 
port is for use with the joystick. The following illustration shows the location of the ports and the 
configuration jumpers and switches. 

a40427 
rJ5 rJ2rJ4 r Jl rJ3 

I 1 

r 
L --- J 

L 

1 

GAMES 
PORT ’ 

There are two types of Asynchronous/Joystick card, those with jumper J5 (type B), and those without 
(type A). 
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Version A of the Asynchronous/Joystick Card 

The electrical interface for the RS-232/RS-422 port is set up by placing two DIP shunt packages (one 
16-pin pack and one 14.pin pack) in the appropriate sockets. The 14.pin pack is placed in socket J2 or 
J4, and the 20-pin pack is placed in socket Jl or 33. 

INTERFACE TYPE 

RS-232 
RS-422 

SHUNT LOCATIONS 
209PIN 14,PIN 

J3 J4 
Jl J2 

The other card options for IC64OBGB3 11A are selected using the DIP-switch package SW 1. 

SWITCH # OPEN FUNCTION 
1 Game port enabled 
2 Serial post disabled 
3 COM2 selected 
4 Enable COM2 
5 Enable COMl 
6 Force CT’S true 
7 Force DSR true 
8 Force RLSD true 

CLOSED FUNCTION 
Game port disabled 
Serial port enabled 
COMl selected 
Enable COMl 
Enable COM2 
CTS ikom interface 
DSR from interface 
RLSD from interface 

NOTE 

Switches 4 and 5 are for RS-422 only and should never both be on at the same time. 

Switches 7 and 8 pertain to RS-232 only. In the RS-422 configuration, DSR and RLSD are forced to a 
TRUE state regardless of the positions of these switches. 
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Version B of the Asynchronous/Joystick Card 

This version of the Asynchronous/Joystick card includes a jumper (J5) which is not on the A version. 
The electrical interface for the RS-232/RS-422 port is set up by placing two DIP-shunt packages in the 
appropriate sockets, as shown below. The 14.pin pack is placed in socket J2 or J4; the 20.pin pack is 
placed in socket Jl or J3. (Refer to the preceding illustration for the locations of Jl, J2, J3, and J4.) 

INTERFACE TYPE 

RS-232 
RS-422 

Other card options for IC640BGB311A are selected using the DIP-switch package SWl. 

SwrrCH # OPEN FUNCTXON 
1 Game port enabled 
2 . Serial port disabled 
3 COM2 selected 

SHUNT LOCATIONS 
20-PIN 14-PlN 

J3 J4 
Jl J2 

CLOSED FUNCTION 
Game port disabled 
Serial port enabled 
COMl selected 
Transmit data enabled 
Transmit data enabled 
CTS tiom interface 
DSR from interface 
RLSD from interface 

by RTS 
by GND 

4 Transmit data not enabled by RTS 
5 Tnnsmit data not enabled by GND 
6 Force CTS pue 
7 Force DSR true 

+ 8 Force RLSD true 

NOTE 

Switches 4 and 5 are for RS-422 only and should never both be on at the same time. 

Switches 7 and 8 pertain to RS-232 only. In the RS-422 configuration, DSR and RLSD are forced to a 
TRUE state regardless of the positions of these switches. 

FUNCTION 
Select COMl 
Select COM2 

JUMPER 5 ON 
PINS 
2-3 
1-4 

Table L-2. Asynchronous/Joystick Card Versions A or B 
Switch 1 Settings (RS-232 or RS-422f 

SWITCH 
r I 

1 2 .3 4 5 6 7 8 
L I 

COMl OFF ON ON ON OFF ON ON ON 

coM2 OFF ON OFF OFF ON ON ON ON 
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The following illustration shows the pin-outs for an RS-422 cable between the Workmaster computer 
and two CPUs. Refer to the description of the Combination Adapter card for connector and cable part 
numbers. 

a42436 

ASYNCtlRWUS/ 
MAKE CONNECTIONS 

lNSIDE D-CONNECTORS 

SERIES FNE CP 
25 PIN MALE 

GND 11 II I, I, w 7 GND 
RTS+ 4 19 RTS+ 
CTS+ 6 II CT% 
RTS- 5 16 RTS- 
CTS- 9 c 23 CTS- 

b 1 

Q-PIN FEMALE 
k7 

UPTOA 
MAXIMUM OF 

4,000 FEET 
(1,200 METERS) 

I - 

l INSTALL TERMINATlNG 
RESISTOR 

TO OTHER 
CPUS 

‘U 

CPU #I 

CPU x2 

WHEN WIRING RS4P 
MULTIDROP CABLES, 
REFLECTIONS ON THE 
TRANSMISSION LINE 
CAN BE REDUCED BY 
CONFIGURING THE 
CABLE IN A DAISY 
CHAIN FASHION AS 
SHOWN HERE. 

NOTE 

ALSO lT IS RECOMMENDED 
TO MAKE ANY NECESSARY 
CONNECTIONS INSIDE THE 
CABLE CONNECTOR. IT IS 
NOT RECOMMENDED TO USE 
TERMINAL STRIPS OR 
OTHER TYPES OF 
CONNECTORS ALONG THE 
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An RS-422 link must terminate with the proper resistance to minimize reflection on the line. Some 
devices, such as the Asynchronous Joystick card, already have terminating resistors in the circuit. If you 
are making connection to a device that does not have such built-in resistance, you should provide it. A 
resistor can be installed in the connector at either end of a link, between the Receive Data (+) and 
Receive Data (-) pins. No terminating resistor is needed for intermediate drops. If a Series Five CPU is 
the end of an RS-422 link, then 150-ohm terminating resistors should be installed across each signal pair 
(+,-). The resistors can be wired into the connector. 

Connecting the Workmaster Computer with an Adapter Unit 

The following illustrations show the connection from the serial port (RS-232) on the Combination 
Adapter card through an RS-232 to RS-422 adapter unit (IC630CCM390B) to the CCM port. 

. f 
a41 on 

WORKMASTER UNIT 

0 PIN FEMALE 
TO SERiAL PORT 
ON COMBINATION 
ADAPTER CARD 

TO PORT J2 
25 PIN MALE 

SIGNAL PIN PIN SIGNAL 

WORKMASTER 

E 

9 PIN MALE 
SERIAL PORT 

ON COMBINATK)N 
ADAPTER CARD 

9 PIN l- 
FEMALE 6- 

Q- 
L 

CClvQ CARD 

SIGNAL PIN PIN SIGNAL 

4 16 OUT- 
- TXD+ 14 

- TXD- 16 1 15 IN- - 
- GND 7 I 7 GND- 
- RTS+ 19 

TO SERIES FIVE CPU 
25 PIN MALE 

TO PORT Jl 
25 PIN MALE 

IC63OCCh439OB 
RS-232 

ADAPTER 
UNIT 

J2 
PORT 

RS-232 

25 PIN 
FEMALE 

Jl 
PORT 

RS-232 

25 PIN 
FEMALE 

l INSTALL TERMINATING RESISTOR 
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Modems 

The Logicmaster 5 system supports full-duplex modems which are compatible with the Bell System 212 
standard. In order to use modems with Logicmaster 5 software, the following hardware is required: 

l A Workmaster or Cimstar I industrial computer, or IBM personal computer. 

l Two smart modems (Bell System 212 compatible). 

l A Series 5 PLC system. For use with switched carrier modems, a CPU revision C or greater must be 
used. 

l A cable from the host computer 

l A cable from the modem to the 

l Two telephone cables. 

to the modem. 

Series Five PLC. 

. The next ~0 illustrations show the pin connections between a Workmaster computer and modem, and 
between a modem- and Series Five PLC. 

a42658 

WORKMASTER MODEM 
. 9 - PIN FEMALE 25 - PIN 

CONNECTOR CONNECTOR 

RI 1 
TXD2 
RXD 3 
RTS 4 
CTS 5 
DSR 6 
GND 7 

RLSD 8 
DTR 9 

a42659 

MODEM 
9 - PIN 

CONNECTOR 

1 
TXD2 
RXD3 
RTS 4 
CTS 5 

6 
GND 7 

8 
9 

SERIES FIVE 
25 - PIN 

CONNECTOR 

2 TXD 
3 RXD 

II I 
4 RTS 
5 CTS 
6 
7 GND 
20 
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Using a Smart Modem 

A “smart” modem is one that can dial and answer the phone. To dial, the modem requires several 
control characters followed by the ASCII digits of the telephone number, Logicmaster 5 software does 
not provide a method of directly sending these characters to a serial port. 

To use a smart modem, follow these steps: 

1. Using an editor, create a text tie containing the control characters and the telephone number. In 
DOS, this may be done by typing: - 

COPY CON:PHONE.TXT 
ATD 9785600 
F6 

. You must press the Return key after entering each line. In this example, 9785600 is an example 
phone number, “F6” is function kev 6. 

d 

NOTEi 

The control and dialing commands 
manual for further information. 

2. Set up the modem. 

may vary between modems. Consult your modem user’s 

A. Boot up the Logicmaster 5 system. 

B. ConfQure the serial port with these settings: 

Serial port: 1 
Baud rate: 1200 or 300 
Stop bits: b 
Parity: None 
Data bits: 8 
X-On/X-Off: N 

C. Press the Setup Port (Fl) key. 

3. Background print the file. 

A. In the Communications Setup menu, de-select the port 1 for CPU communication port. To do 
this, leave the work area blank and press the Select Ports (F3) key. 

B. Go to the Print menu, and print the file to the serial port that is connected to the modem. 

4. Establish serial communications. 

A. Return to the Communications Setup menu, and re-select the port for the CPU communications. 

B. Turn the keyswitch to on-line to place the computer in the On-Line mode. 
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RAM Disk Card 

An Expanded Memory card (RAM Disk) is an optional memory card in your computer. It provides 
volatile memory that can be used for temporary fde storage. The IV&I Disk card can be used to store 
the Logicmaster 5 overlay files. It can also be used to store parts of a ladder logic program when the 
Windowing function is active. Windowing allows programs to have up to 10,000 rungs, and 5K 
nicknames. For more information about windowing, refer to chapter 10 of this manual. 

NOTE 

Intel/Lotus Expanded Memory Board drivers that require more than 5K of RAM for both code 
and data are not supported by Logicmaster 5 software. 

Using a Workmaster or Cimstar I Computer with a RAM Disk Card 

If your Workmaster or Cimstar I industrial computer came equipped with an Expanded Memory card 
from GE Fanuc - NA, it is already set up to use the RAM: Disk feature. 

If your computer was not originally supplied with an Expanded Memory card, the card can be purchased 
separately from GE Fanuc - NA. In the Workmaster computer, it should replace the 384K IULM card if 
one is present, Logicmaster 5 software will operate with the card as installed if you are using a 
floppy-diskette system. 

Adding the Expanded Memory Card 1 

With an IBM personal computer, you can add an Expanded Memory card purchased from GE Fanuc - 
NA, or an equivalent card. The card must be compatible with the Lotus Expanded Memory device 
interface specifications. If you purchase the card from GE Fanuc - NA, follow the installation 
instructions provided with the card. The Logicmaster 5 software contains the files required to use the 
IL4M Disk feature. 

NOTE 

To invoke overlay loading from the RAM Disk, the overlay files must be copied to the RAM 
Disk prior to invoking Logicmaster 5 software. Refer to section 3 of chapter 2 for information on 
copying overlay files to the RAM Disk. 

If you plan to use the m Disk card from GE Fanuc - NA, the DOS system configuration file 
(CONFIGSYS) must be set up to load BVO special device drivers. These drivers are contained on a 
diskette shipped with the IUM Disk card. The diskette contains the following four flies: 

GEXMEM. SYS 

GucMEM2. SYS 
GEXMDISK.SYS 
GEXMTESTJXE 

GEXMEM2.SYS and GEXMDISK.SYS are the files required for use with the Logicmaster 5 software. 
These two fiIes should be transferred to diskette 1, or to the PJ45 subdirectory if you are using a hard 
disk. 

You will need to follow the instructions provided in GEK-96631 in order to configure the IWM Disk 
card for your system. This publication is shipped with the RAh4 Disk card. However, it will be helpful 
to note the following points: 
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1 . 

2 . 

For 

A switch bank is located on the top edge of the RAIM Disk motherboard, opposite its edge 
connector. Even though the switches are underneath the daughterboard, you can still flip them with 
a pointed instrument without removing the daughterboard. To turn a switch on, flip it toward the 
top edge of the board. 

If you have only one lUM Disk card in your system, you should only need to adjust switches 7 and 
8, which are toward the edge of the motherboard with the metal installation bracket. These switches 
are used to designate up to one half of the total 1024K bytes of lUU4 Disk memory as normal 
system memory. This memory will be used by DOS for running application programs. Normally, 
you should allocate as much memory from the UM Disk as required to fti your system memory 
out to 640K bytes. Any remainin g memory on the &4M Disk is referred to as “expanded 
memory” and may be used to emulate a fast-access floppy disk. 

example, if your computer has 256K bytes of memory, you should allocate 384K bytes of the RAM: 
Disk to the system. This provides a total of 640K bytes of system memory with a remainder of 640K 
bytes of expanded memory. However, if your computer is already loaded with 640K bytes of memory, 
you should allocate none of the Uh4 Disk to the system, providing a total of 1024K bytes of expanded 
memory. 

. 

For a Workmaster com@ter, part of the memory on the RAM Disk card is used as the 640K of IUM 
needed to run the Logicmaster 5 soware. You should read the instructions provided with the card for 
information about switch settings, to be sure this memory is properly assigned. 

The following table summarizes the switch settings for switches 7 and 8. 

MOTHERBOARD CONFIGURATION 
I TOTAL 

SW7 SW8 SYSTEM MEMORY 1 EXPANDED MEMORY EXPANDED MEMORY 

On. 

Off 

Off 

on 

On 

On 

OF 

Off 

none 
128M (after 512K) 
384K (after 256K) 
512K (after 64K) 

(totalI = 576K) 

512K . 1024K 
384K 896K 
128M 64OK 
none 512K 

Total Expanded Memory in the above table refers to the amount of memory which may be reserved for 
use as a fast-access floppy disk. This is done through the CONFIG.SYS command line which loads the 
device driver GEXMDISK.SY S. 

Once you have installed the IUM Disk in your computer, you can test it by running the program 
GEXMTEST.EXE, which is provided on the diskette. This is strongly recommended. 

Finally, you should edit your CONFIG.SYS file to load the RAM Disk drivers. For example: 

device=gezamrn2.sys -cZllc 
device=gelumdisk.sys -k640 

If you are using a hard disk, you should also specify the U5 path. For example: 

device=\lm5\gexmem2 .sys -c21c 
device=\h5\gexmdisk .sys ok640 

The values shown above (-c21c and -k640) specify the RAM Disk’s configuration register address 
(switch 2) and memory allocation (switches 7 and 8). The value (-k640) refers to the amount of 
expanded memory that you wish to reserve for use as a fast-access floppy disk. You may reserve up to 
the total listed in the preceding table. 
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In order to activate the IUM Disk drivers, you must restart the computer after the editing the 
CONFIG.SYS file. 

Video-7 Enhanced Graphics Adapter (VEGA) Card 

Logicmaster 5 sofrware will support the Video-7 Enhanced Graphics Adapter (VEGA) card operating as 
the primary display adapter in the computer. The VEGA card must be configured as either a mono- 
chrome display adapter or a color graphics adapter. The IBM Enhanced Color Display monitor may be 
used with the VEGA card configured as a color graphics adapter. 

The VEGA toggle switch should be set to the right (as you look at the card edge-on, with the toggle 
switch at the top). Other switches should be set according to the type of display monitor being used, as 
follows: 

DISPLAY TYPE 

Monochrome 

Color/Enhanced 

VEGA SWITCHES 
I . 

1 2 3 4 5 6 
1 

Off Off On Off Off Off 

Off Off Off On Off Off 

Other switches on the system board of your computer may need to be set as well. For the Workmaster 
computer, and for IBM PC and PC-XT machines, switches 5 and 6 of switch block 1 must be set to on. 
For the Cirnstar I computer, and for IBM PC-AT personal computers, the diagnostic setup program must 
be run to configure the machine for the type of monitor (monochrome or color) which will be used. 

Diskette Drive Adapter Card 

The Diskette Drive Adapter card (expansion slot 5 of the Workmaster computer) provides an interface to 
an external drive for 5.25.inch diskettes. The location of the 37-pin port is shown in the following 
illustration: 

370PIN 
PARALLEL 

PORT 

n 
a40058 

f- EXPANSION SLOTS ‘-\ 
I 1 I 1 I I I i 

4’ 8 7 6 5 4 3 2 1 
I I I I 
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The next illustration shows the Din-outs for the diskette drive port. All outputs of this port are at 
standard TTL levels. 

PIN 
NUMBERS . 

l-5 
6# 

8- 
WORKMASTER ,; 

DISKEITE ,, 
DRIVE 
PORT 12 

13 
14 
$5 
16 
47 
18 
19 

20-37 ~ 

SIGNAL 
840059 

NAME 
(DIRECTION) 

l 

INDEX 
MOTOR ENABLE C 
DRIVE SELECT D 
DRIVE SELECT C 
MOTOR ENABLE 0 
DIRECTION (STEPPER MOTOR) 
STEP PULSE 
WRITE DATA 
WRlTE ENABLE 
TRACK 0 
WRITE PROTECT 
READ DATA 
SELECT HEAD 1 
l 

GROUND l NOTUSED 

The next illustration shows the user connector and cable mrt numbers: 

A CONNECTOR: CANNON DC37P (MALE) 
B SCREWLOCK: CANNON D20419 

C HOOD: CANNON DE1 10963-4 
0 CABLE: BELDEN 9300 SERIES (SHIELDED TWISTED PAIR) 
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Color/Graphics Monitor Adapter Card 

The Color/Graphics Monitor Adapter card (expansion slot 1 of the Workmaster computer) is connected 
internally to the amber monitor of the Workmaster unit. 

Externally, it provides a direct drive ‘ITL interface and a composite video interface. The direct drive 
interface uses a g-pin D-type connector and the composite interface uses a phono-plug type connector. 
The location of these interfaces is shown in the following illustration: 

f- EXPANSION SLOTS ‘-\ 
I I I I I I I 1 

a41234 

Q-PIN 
DIRECT 
DRIVE 

VIDEOPORT 

0 ia 0”) 
o” 
o” a* 

Pin-outs for the g-pin connector for the direct drive port are shown below: 

a40062 

PIN 
NUMBERS 

1 ’ 

2 ” 

SIGNAL 
NAME 

(DIRECTION) 

GROUND 
GROUND 

WORKMASTER 
DIRECT VIDEO 

DRIVE 
PORT 

RED 
GREEN 
BLUE 
INTENSllY 
RESERVED 

“8 
HORIZONTAL DRIVE 

I=: VERTICALDRNE 
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The following illustration shows the connector and cable for attachment to the Color/Graphics Monitor 
Adapter card. 

A CONNECTOR: CANNON DEBP (MALE) 
B SCREWLOCK: CANNON 020419 
C HOOD: CANNON DE1 10963-l 
D CABLE: BELDEN 9300 SERIES (SHIELDED TWISTED PAIR) 

The next illustration shows the circuits for the Composite Video Port: 

840066 

. 

PIN 
NUMBERS 

SIGNAL 
NAME 

P-P COMPOSITE VIDEO SIGNAL 

The user connector and cable part numbers for the Color/Graphics Monitor Adapter card are shown 
below: 

A CONNECTOR: SWITCHCRAR 3558 PHONO PLUG 
B CABLE: X-OHM RG-SBRI COAXIAL CABLE 
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Parallel Port Protocol 

When communicating through 
will make a character available 
and then strobe the data to the 
repeated until the Logicmaster 

: I 

the parallel port on the Workmaster computer, Logicmaster 5 software 
on the data lines, wait for the printer to pull the BUSY (pin 11) line low, 
printer by setting the STROBE (pin 1) line low and then high. This is 

5 system has no more characters to send to the printer. 

Printer signals are made available through the parallel printer port on the back of the Workmaster 
computer. These signals and pin assignments are shown in the following table: 

PXN NO. SIGNAL NAME DESCRIPTION 

1 strobe 

2 

3 
4 
5 
6 
7 
8 
9 
11 

Data Bit 0 

Data Bit 1 
Data Bit 2 
Data Bit 3 
Data Bit 4 
Data Bit 5 
Data Bit 6 
Data Bit 7 
Busy 

Pins 18-25 
Pins 10, 12-17 

Signal Ground 
Not used 

The printer may read the data bits when this signal is pulled low by the 
Logicmaster 5 

These signals represent bits 1 through 8 of the parallel data being sent to the 
printer. 

A character is not strobed to the printer as long as the printer holds this signal 
. 

hVzh . 

Serial Port Protocol 

When’ sending a character to a printer through one of the serial ports on the Workmaster computer, 
Logicmaster 5 software first sets RTS (pin 4) and DTR (pin 9 or 20) high. It will then wait for CTS (pin 
5) and DSR (pin 6) to be set high by the printer. Then, a character will be issued. This is repeated until 
the Logicmaster 5 system has no more characters left to send to the primer. 

If the printer wishes to prevent a character from being issued by the Workmaster computer, it must pull 

either CTS or DSR low before receiving the last data bit in the preceding character. 

If a printer connected to one of the serial ports does not support this handshaking, the RTS signal pin 

. must be jumpered to the CTS signal pin and the DTR signal pin must be jumpered to the DSR signal 
pin at the Workmaster side of the cable. The baud rate must then be adjusted so that the printer does 
not miss any characters. 

Printer signals are made available through a 9-pin connector (port 1) and a 25.pin connector (port 2) on 
the back of the Workmaster computer. These signals and pin assignments are shown in the following 
table: 

PIN NO. 1 SIGNAL NAME 1 DESCRIPTION 

2 
3 
4 

5 

RTS 

CTS 

Serial data output to the printer. 
Serial data received from the printer. 
This signal is set high by Logicmaster 5 to indicate that it is ready to send 

data. 
This signal is set high by the printer to indicate that is is ready to receive 

data. 
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PIN NO. 1 SIGNAL NAME 1 DESCRIPTION 

6 DSR 

7 
9* 
20 

Pins not used 

SG 
DTR 

This signal is set high by the printer to indicate that it is ready to receive 

data 
Signal Ground. 
Tbis signal is set high by Logicmaster 5 to indicate that is ready to send data. 

- port 1: 1, 8 
- port 2: 1, 8-19, 21-25 

*Pin 9 on port 1, pin 20 on port 2. 

Printer Cable Diagrams 
. Cable diagrams for several types of printers are given below. 

Parallel Interface with BUSY/STROBE Handshaking 

For IBM and Epson FX+ Series printers: 

WORKMASTER 

1 

STROBE 2 
DATA BIT0 3 
DATABIT 4 
DATABIT 5 

. DATABfT3 6 
DATA BlT4 7 
DATA BfT5 0 
DATA BIT6 9 
BUSY 14 

For Teminet 300 Series printers - standard parallel interface: 

WORKMASTER 

. 
STROBE 1 
DATA BIT 0 2 
DATABIT 3 
DATABIT 4 
DATA BIT3 5 
DATA BIT4 6 
DATABlT5 7 x 
DATA BIT6 8 
BUSY 11 
SG 18 

a42421 

PRINTER 

1 
2 STROBE 
3 DATABITO 
4 DATABIT 
5 DATABIT 
6 DATABlT3 
7 DATABfT4 
8 DATABITS 
8 DATABlT6 
11 BUSY 

PRINTER 
a42422 

1 SHD 
24 STROBE 
11 01 
2 02 
3 03 
0 D4 
18 D5 
12 DS 
14 D7 
20 RFP 
7 SG 
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Serial Interface with Level One Handshaking 

For Epson 8 148 Intelligent Serial Interface (used with Epson FX and RX Series printers), Epson 8 145 
Serial Interface Type 2 (used with Epson MX Series printers): 

a42423 
WORKMASTER EPSON 8148 

ncD2 
RXD 3 
RTS 4 
CTS 5 
DSR 6 

l DTR 9 

SG 7 

1 SHD 
3 RXD 
2 TXD 

DTR 

l PIN 20 ON PORT 2 

For Terminet 300 Series printers: 

WORKMASTER PRINTER 
a42424 

1 SHD 
TXD 2 2 RXD 
RTS 4 5 IE1 
CTS 5 15 NOT BUSY 

8 ;;; ; 1 

SG 7 7 SG 

‘PIN 20 ON PORT 2 

Serial Interface 

For Teminet 30 

with Level Zero Protocol 

printers: 

a42425 
WORKMASTER TERMINET 30 

1 SHD 
TXD 2 3 RXD 
RXD 3 2 -ED 

:: i 1 

l “,g ; I 

SG 7 7 SG 

‘PIN 20 ON PORT 2 
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A 

Address A specific memory location. 

Analog 

AND (Logical) 

Annotation 

A value measurement of physical variables, such as rotation and distance. 

A mathematical operation between bits. All bits must be 1 for the result to be 1. 

Explanatory text in a program. Annotation includes names, niclmames, rung explanations, 
and coil labels. 

ASCII American Standard Code for Information Interchange. An eight-bit (7 bits plus 1 parity bit) 
code used for data. 

B 

Background Some computer functions, such as background printing, can be performed in the “back- 
ground” while other functions are used. 

A duplicate version of a program, created prior to editing the program. Backup 

Basic Series Five Function 

Appendix B 
Glossary of Terms 

A group of program functions available with the Series Five PLC. These include all the 
programming functions of the Series Five CPU. 

Baud A unit of data transmission. Baud rate is the number of bits per second transmitted. 
l 

Bit Binary Digit. ‘Ibis represents the smallest unit of data storage in memory. The value of a 
bit can be either 1 or 0. 

Byte A group of 8 consecutive bits operated on as a single unit. In the Series Five PLC, a byte is 
8 bits. 

Byte Boundary The bit which marks the beginning of a new 8-bit byte. For example, 1, 9, 17. 

C 

Chain A set of I/O channels. There are two I/O chains - Main chain and the Auxiliary I/O chain. 
In a conventional I/O system, each chain can have up to 1024 inputs and 1024 outputs. In 
an Expanded I/O system, each chain can have up to 8 channels. Each channel consists of up 
to 1000 inputs and 1000 outputs. 

Channel 

Constant 

Counter 

In an Expanded I/O system, the term channel refers to a set of up to 1000 inputs and 1000 
outputs. There are 2 channels in the Real I/O chain and 2 channels in the Internal Output 
chain, and 1 channel of 512 points in the Internal Input chain. 

A predetermined value stored in a register. This value does not change. 

A circuit internal to the PLC, which can be programmed to control other devices according 
to a preset number of on/off transitions. 
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CPU Central Processing Unit_ The device that interprets instructions, makes decisions, and 
executes the instructions based on the decisions. In this manual, the term CPU is used to 
refer to the CPU module of the Series Five PLC. 

CPU Keyswitch The keyswitch on the CPU of the Series Five PLC. Used to place the CPU in Run/Stop 
mode or Terminal mode. 

CPU Version The Series Five CPU contains two sets of firmware: One contains operating instructions for 
the Relay Ladder program. The other contains instnztions for maintaining the CPU 
operating environment. 

Cross-Reference Table 
A table that keeps track of program references. 

D 

Directory A file which contains the names and specifications of other files. 

Discrete Refers to the inputs and outputs in the system. The term “discrete” includes both real and 
intemal I/o. 

Disk A hard disk or floppy diskette, used as an information storage and retrieval device. 

DOS Disk Operating System. A group of utility programs which provide the structure for system 
operations. L 

Double Left Rail 
The graphic representation of an area of ladder logic, the execution of which is under the 
control of an MCR or Skip function. 

Double Precision Number 
A twos complement value. In the Series Five PLC, it consists of two 16.bit words (3 1 bits 
and sign bit). The value range for such a number is -2,147,483,648 to +2,147,483,647. 

Drive A floppy-diskette drive or hard-disk drive. The identification of the drive, such as drive A. 

E 

EOR (Exclusive OR) 
A matherical operation between two bits. If only one of the bits is 1, the result is 1. If the 
bits are both 0 or both 1, the result is 0. 

Explicit Reference 
A register or I/O reference whose address is explicitly used as a program reference. 

F 

Firmware 

Full Duplex 

A series of software instructions 
tions control intemd operations. 

contained in ROM (Read Oniy Memory). These instruc- 

A method of data transmission. In full-duplex transmission, data may be sent and received 
in both directions simultaneously. 
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Function Key A key (Fl-F8) whose function is controlled by software. This function may change with the 
program. The Logicmaster 5 software displays the current assignments of the function keys 
at the bottom of the screen. 

Half-Duplex A method of data transmission. In half-duplex transmission, data can only be sent in one 
direction at a time. 

Hardware 

Help Screens 

All of the mechanical, electrical, and electronic devices in the PLC system and its 
application. 

Instructive text screens, displayed by pressing the HELP (FlO) key. 

I 

Implicit Reference 
A register or I/O reference other than the explicit reference which is also used by a program 
function. For instance, in a table the fast reference is the explicit reference and the rest of 
the references in the tables are implicit. 

IOR (Inclusive OR) 
A mathematical operation between bits. If any bit is 1, the result is 1. 

Input Devices Devices that mechanically or electrically supply data to the Series Five PLC. Typical input 
devices are limit switches, pushbuttons, pressure switches, digital encoders, and analog 
devices. 

Instruction Set A group of program functions available in the Series Five CPU. 

II0 scan The CPU’s monitoring of all inputs and all outputs within a prescribed time. 

Internal Reference 
A program reference that does not represent a hardware device. 

INV (Logical Invert) 
A mathematical operation on bits in a matrix. All ones are replaced 
are replaced by ones. The results are placed in another matrix. 

L 

Ladder Diagram 
A graphic representation of decisional logic. . 

Latch A program function that causes an output to go on and stay on, even 
removed. It is a “retentive” function. 

by zeros, and all zeros 

if power or the input is 

Line of Logic A rung of ladder logic may contain up to 8 lines of logic in parallel. 
contain up to 9 elements in series. 

A single line may 

List A group of consecutive storage locations in memory, used for data manipulation. The 
beginning address and length of the list are set up in the program. Data is accessed from 
either the top or the bottom of the list. 
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Load The function used to transfer programs to the Logicmaster system’s RAM memory. 

M 

Master Software 
The original Logicmaster 5 software diskettes shipped $om the factory. 

Matrix A group of consecutive 16.bit storage locations in memory. The be@nning address and 
length of the matrix are set up in the program. Individual bits in the matrix mav be oDerated 

d A 

on by program instn~tions. 

Memory Mapping 
The assignment of inputs, outputs, and other data to pre-defmed 

. 
locations in CPU memorv. I 

Memory Size The number of registers of memory in the CPU. 

Mnemonic AB abbreviation or other representation of a program instruction. 
the ladder diagram where the function is used. For example, the 
PRE. 

The mnemonic appears in 
mnemonic for “Preset” is 

Mode Seiect Switch 
The keyswitch on the front of the Workmaster computer that selects the mode of the 
Logicmaster 5 system. When using another type of computer, mode is selected in software. 

Monitor Mode 

0 

Off-Line Mode 

A mode of operation that allows the operating program to be monitored. No program 
changes can be made in Monitor mode. 

c 

A mode of operation used for program 
the CPU. This mode can be used for 
CPU. 

entry and editing before the program is transferred to 
program development in a location remote from the 

On-Line Changes 
Changes to I/O or register references, and certain other changes, made when the 
Logicmaster 5 system is on-line to an operating CPU and the programs in both are exactly 
the same. 

On-Line Mode 

One-Shot 

A mode of operation that allows observation of an operating program. Certain changes may 
be made to the program while it is operating. 

A discrete reference to a ladder diagram element, usually a coil in a line of logic, which is 
energized for one scan of the CPU. This occurs when there is an off-to-on transition of the 
referenced input 

On (Operator Interface Terminal) 
An operator device with a display screen and keyboard. An OIT may be part of the Series 
Five PLC application. 

Override To remove control of an relay reference from its normal source. For instance, overridden 
relay inputs ignore information from input devices such as pushbuttons or limit switches. 
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P 

Parity Atypeof integrity check on data. 

PLC A commonly-used abbreviation for Programmable Logic controller. 

Power Flow In a ladder diagram, the symbolic flow of power represents the logical execution of program 
functions. For each function, it is important to know what happens when power is received, 
and under what conditions power flow is output. 

Preset A numerical value entered into a register which establishes a limit for counters or timers. A 
coil will energize when the stored value is reached. 

. R 

Retentive Output 
An output that will remain on in its last state, if power is removed 

Rung A tit of ladder logic. One rung may have up to 8 parallel lines of logic connected to the 
left rail, but these must be combined so that there is just one connection to the right rail. 

Rail The svmbolic connection between ladder rungs. The left rail represents the positive power 
source. 

RAM Random Access Memory. In this manual, the term RAM is used to refer to the volatile 
memory of the computer. This memory stores the Logicmaster software, program files, and 
related data while power is applied to the system. 

Real Reference A program reference that represents a hardware device. 

Reference Tables 
A group of formatted tables which can display the values of I/O and registers in the system. 

Reference 

Register 

S 

scan 

Scratch Pad 

Serial Version 

Side File 

Status Line 

An I/O or register address that supplies status or data to an instruction in a program. 

A group of 15 consecutive bits in register memory. Each register is numbered, beginning at 
00001. Register memory is used for temporary storage of numerical values, and for bit 
manipulation. 

The CPU’s repeated execution of all program logic, I/O service, peripheral service, and 
self-testing. This occurs automatically, many times each second. 

A memory storage area in the Series Five PLC, which stores the characteristics of the CPU. 
A similar function in the Logicmaster 5 software is also called the Scratch Pad. 

Logicmaster 5 software communicates with the Series Five CPU through a serial link to the 
CCM2 port, using CCM protocol. 

A secondary ladder logic file, consisting of part of a ladder logic program. This file can be 
added to another program. 

The line at the top of the screen that shows the status of the CPU, the Logicmaster 5 mode, 
and other information. 
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Store The function used to transfer programs from the Logicmaster system’s RAM memorv to the d 
CPU or to disk. 

Supervisor Menu 
The main Logicmaster 5 menu. It lists all the principal system functions, and the function 
keys that control those functions. 

T 

Table A group of consecutive storage locations in memory. The beginning address and length of 
the table are specified in the program. Data may be accessed randomly in a table. 

Teach Mode A function used to create customized key assignments for the Fl to F8 keys. 

Timer An internal function that can be used to control the operating cycle of other devices by a 
preset and accumulated time intewal. 

Twos Complement 
A form of binary arithmetic used to perform binary subtractions with addition techniques. 
The twos complement negative of a binary number is formed by inverting each bit in the 
number and adding 1 to the result. For example, the twos complement of 0011 is 1 lOO+l, 
or 1101. 

U 

Unlatch A function that causes an output to turn off, no matter how briefly it was turned on. 

V 

Verify A function used to compare program content. The program in system RAM memory may 
be compared with a program from the CPU or from a disk drive. 

View Mode A playback display of the key functions defined in Teach mode. 

W 

Watch Dog Timer 
A built-in timer which shuts down the CPU if the scan takes too long. 

Word . A group of 16 consecutive bits in the Input or Output tables. 

Work Area The data-entry display in the lower-right comer of the screen, The work area has three lines: 
the text (top) line, the reference (center) line, and the value (bottom) line. 
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Logicmaster 5 Error Codes 

Listed below are descriptions of possible Logicmaster 5 error codes that could appear on the Supervisor 
screen. 

Table N-l. Initilization Errors 

ERROR 
NUMBER 

2 

14 or 539 

DESCRIPTXON 

OUT OF MEMORY CONDITION 

WORKMASTER THERMAL 
S7rKITCH OR KEYSWITCH 

CORRECTIVE ACTION 

Check for correct parameters in the CONFIGSYS file. 
Verify that no other programs are RAM resident or 
running in Background mode. If running Tom a copied 
diskette or hard disk, verify that the diskette was copied 
using the Logicmaster Duplicate Master function and 
not a DOS copy. 

Verify that the keyswitch is not between positions. 
Check the connections between the keyswitch and the 
Combination Adapter board. If the problem still exists, 
run Workmaster diagnostics. 

Table N-2. System Software Errors 

ERROR 
NUMBER 

0 

6 

DESCRIPTION 

OUT OF MEMORY CONDITION 

WORKMASTER THERMAL 
SWrrCH 

CORRECTIVE ACTION 

Check for the coxect parameters in the CONFIG.SYS 
tie. Verify that no other programs are RAM resident 
or running in Background mode. If running from a 
copied diskette or hard disk, verify that the diskette was 
copied using the Logicmaster Duplicate Master function 
and not a DOS copy. 

Check for a connection problem from the thermal 
switch to the Combination Adapter board. If the 
problem still exists, run Workmaster diagnostics. 

NOTE 

For other error codes, contact field service personnel at GE Fanuc, Charlottesville, Virginia. 
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Software 

The following diagrams illustrate 
functions within the diagram does 

Key function availability depends 
check this list: 

l Available software options. 

l Scratch Pad content. 

l Cursor position. 

Appendix D 
Function Key Flow Diagrams 

the relationships between the software function keys. Position of 
not always represent actual key sequence. 

on the conditions listed below. If a key function does not display, 

. l Program logic at the cursor position. 

l Logicmaster 5 operating mode (computer keyswitch position). 

l CPU Memory Protect keyswitch position. 
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UTIL-TY I I FUNC 

Figure D-l. Supervisor Menu 

a42388 

I 

I I I I I 
4 1 b 

I 
* t 4 I 

4 4 . 

DISPLY DiSPLY PAGE DtSPLY 
EXPLAN 

13 I I I I - ’ 
MENU 

, . 

JC WINDOW 

I I DtSPLY 

L COMMNT MENU 

* NOTE : SOFTKEYS F6 AND f7 TOGGLE 
BE-IWEEN KEY LEGENDS INDICATED. 

Figure D-2. Display Program Software Functions 

NOTE 

The data flow for the Search function is common to both the Display Program and Edit functions. 
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I 
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I I 
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BEGIN REF FROM RELAY BASIC ADVNCD PROGRM 

v I 
9 

1 I 
I 

7 
I 

I \ 
I 

4 ) 
I 

4 ) 
I 

SEARCH SEARCH SEARCH SEARCH SEARCH T/C SEARCH 
- I 1 m m l/I m +-( ) + - (OS) 

, 1 + 
, +-(L), , , ,MENU , LMENU, 

NOTE SOFTKEYS F2, F3, AND F4 TOGGLE 
BETWEEN KEY LEGENDS INDICATED. 

PRESET 
ACCUML 
+ - (CU) 

ALTA + - (CD) 

+-(TS) 
+-o-n 
+-(TH) 
SEARCH MENU 

Figure D-3. Search Function 

a42390 

SEARCH 
FUNC 

BASIC 
FUNC 

\ 

t I ALTH 1 
1' 

I 
SHIF?’ 

I I , 
MOVE 

i t 
- 

- 
/ 
- 

- BI / BCD 
- BCD/BI 
- 

- SEARCH MENU 

I 

ALT/S 1 
I 

T 
I I , I 

SPEC SEARCH 
FUNC 

I u IMENUJ 

- MCR 
- SKIP 
- NOOP 
- END SW 
- 

- 

BAD OP 
SEARCH MENU 

Figure D-4. Basic Functions 
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AMVB 
MV LFr 
MV RGT 
BLK MV 

I SEARCH MENU 

ADVN’CD 
FUNC 

ADD TOP 
REM BUT 
REM TOP 

ALT/ . 

I 
I 

ALT/D ALTK ALT/F . l , ALTIC 1 I 1 , , I 

DATA ARITH SEARCH LIST MATRIX CONTRL SEARCH 
I MOVE I I TABLE 1 l FU;C J i FUNC, J 1 FUN; 1 1 1 1 MENU 1 

DO SUB 
RETURN 
SUSPND 
DOI/0 
RD WR(SEE FIG. D-6) 

i- SEARCH MEN& SEARCH MENU E SEARCH MENU 

I DIV 

DPADD 
DPSUB 
GREATR 

1 1 EQUAL 

L- SEARCH MENU 

ALT/M 

SEARCH 
MENU 

l * I I I \ 

1 1 

I I 
4 l 

I 
\ l 

BIT SEARCH 
AND IOR EXC OR INV 

t * b r . 
I I MATRIX l l MENU l I I 

SET 
CLEAR 
SHFT L 
SHFi- R 

SENSE 

SEARCH MENU 

Figure D-5. Advanced Functions 
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r- DUPLIC 
MASTER 

ABORT DUPLIC 1 ABORT DELETE 

t- 

t 

UTIL-lY MENU /- UTILP/ MENU 

I I 
DELETE DIR 

, FILE , FILES 

? I I . t . 
PORT SUPERV 

SETUP PORT 
SAVE FILE 
SHOW PORT 
SHOW FILE 

t UTILTY MENU 

- 
- PAUSE / RESUME DIR 
- 

- ABORT COPY ABORT DIR 
- 
- 
- 

- UTILTY MENU UTILITY MENU 

Figure D-18. Utility Functions 
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Appendix E 
Keyboard Translator Chart 

This appendix contains a keyboard translator chart to use with the IBM-PC, PC-XI’, PC-AT, or 
IBM-compatible personal computer. The chart has been printed in triplicate to provide you with exea 
copies. The sheet has also been formatted so that you can remove each copy of the chart from the 
manual for easier reference. 
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WLMENT 

PC f UNCTION 
REFERENCE TVPES 

W/M PC FUNCTION WIU PC 

I, 

alANGE 
WORK AREA 
TO BINARY 

CnANGE 
WORM AREA 

TO IiLX 

CnANGE 
WORK AREA 

TO DLCIYAL 

PC KEYBOARD 
TRANSLATOR 

CHART FOR 

LOGICMASTER 5 SW 

CHANGE 
WORU AREA 

10 i OECIYAL 

CHANGE 
WORU AREA 

TO DOUBLE 

l REClSlON 

CURSOR MOVEYENT 

WIY c PC FUM~ION I 
WORK AREA FORMAT 

WIY I PC 

CMANCE 

WORU AREA 

TO BINAAI 

0 ENTER 

CnArdGE 

WORN AREA 
TO nEx L-J CLEAR OUTPUT 

REFERENCES 

& 
CHANGE 

WOnN AREA 

TO DECIMAL 

CWAf@GE 
WOCIU AREA 

TG t DECIMAL III ACCEPT 

PC KEYBOARD 
TRANSLATOR 

CHART FOR 
LOGlCMASTER 5 SW 

Cn*mE 
WORU AREA 
TO DOUBLE 
PRECISION 

C URSOA YOVLMENT 
wiu 1 PC 

WORK AnEA CORMAT 
FUtdcTlON 1 WIY I PC FUNCTION 

REfEAENCE TIPES 
WIY PC PC 

0 swnv 0 ESC 

WORU AREA 
TO BINARV 

I-r 
I t 
El 4 

b I 
i=l i 
El I 

I 0 END 

ml 
PC KEYBOARD 

, - 
; - 

TRANSLATOR 
CHART FOR 

LOGICMASTER 5 SW 



E-4 Keyboard Translator Chart 

GFK-0023 

ayoAu( 83-13 1-W 
Ma!A A 1lV 
Pu3 n11v 

IJBIS r11v 

NOISS3S H3V31 

uoysunj 9!l8W1yj!JV - 17v 
30s wm/~w wwww Mm 

uogmnj 8~0~ a(qeL 11lV 

flni!isqns leqo(6/uoy~~nj (epadS s 1lV 
uo!jwnj Aolatj tJ nv 

uogwnj xpjeW YyllV 
uO{l~uftj J8lUnO3/J8W!l I nv 

uo!launl ewww4s HllV 
@(!I 30s PeekI 01-N 

uwunj isii 4 llV 

r&m ejqefyuqpunj 8~0~ etea 0. 1lV 
uo!p.mj lOJjuO3 31lV 

uoywnj xpleW j!g a 17~ 
IYVtiDOtfd ua3 

sa6uelp au!l-ug OllV 

teqel 193 1llV 
uojjeuqdxa 6unu 3 17v 

WVtJE)OtJd AVldSIO 

so0 01 l!X3 z 1lV 
36q Jasn peal 1 1lV 

fIN3W kiOSlh~3dnS 

jdWoJd WJ!JlJO3 x 1lV 
U8813s llJ!Jd d 1lV 

eQour nd3 86w3 2 nv 

epouJ SW1 a16601 1 1lV 
s3aow iiv 

suolpun j Aay a;euJqv s Jalseuiq6ol 

(V) JalS!6au IDaJlpUj 

Jaiu3/11!11S 
6unJ ]xa~ 

6unJ SnO!A8Jd 

6unJ idamV 
uogmnj J8&l3 

8lJQ jxau pa(aS 
JapeJeqD aialaa 

leai3 
AJeu!a 

IeuJpepexaH 
WJWP ~8u6!s 

uo!s~~aJd alqnoa 

lew!cm(-J 

- JO + 816601 

+2 PJuw3 

+L l8uuw 

luelsuo3 

Je\s!GatJ 

mdmo 
indul 

n 7~3 

MIA13 
NlkW 
dlu13 
VW13 
37t113 
s X413 
a ikm 
z X13 
a it113 
HIAL 
tw13 
.ltl13 
'XI13 
'-Ml3 
t-w3 
~ltJ13 
3X913 
HltI13 
O'M19 
Iltm 

suoytmnj Aa>l lOJlUO=) 

uogmnj 3!l8Ultj~!JV 

3as ei!mmj smm=~ 
uogwnj avow 8Nel 

evu!wvts leqo16/uo!lwnj (epads 

uogmnj Aeleu 

uogwnj X!JleW 

UO!j%Jnj J8lUnO=)/J8W!l 

wwnj ~~oww4s 
819 30s peetJ 

uo!mm mi 
s6unJ e~qep/uqpunj mow elea 

UO!laUnj lOJlUO3 

uwunj x!Jiew ii8 

ayowl 83-124 1lV 
ma!A h 1lV 
M n11v 

lJWS r17v 

NOISS3S H3V31 

sa6u8lp au!l-uo 0 1lV 

- 1-w iwei 1!o3 1 1lV 

M 1lV uo!leueldxa 6unu 3 1-w 

11lV WVtJ30ud AVldSla 
s 1lV 

ti 1lV 

w 17v 
SO0 Ol I!X3 2 17v 

I 1lV 
a!601 Jasn peal 1llV 

H 17V nN3W tiOSlhM3dfE 
91lV 

d 1lV IdWord WJ!JUOD x IlV 

a 17~ U0aJ3f lU!Jd d IT3 

31lV eoour f’Id3 86w3 2 1lV 

am epoW SW1 q66o1 5 1-w 
MVtiDOtjd ua3 s3aow 77~ 

suoil=>un j k)i aqeulallv s JatSeuq6Oq 

uo!punj a!j8UJljj!JV 

308’ e(lrmuni ~mtmeeki 
uqpun) ehoyy atQel 

8tnwws ~~~~/uO!wJnj le!=ds 
uo!qunj Aelau 

wpunj xyeW 
UO!j3lJfij J8lUnO3/J8UJ!l 

UOwnj @AoWAj!US 

el!j 30s pe8tf 

UO!Pw W-I 
cdunl ajapp/uqpunj eAoW alea 

uogaunj jOJjUO3 

uwunj X!Jjew i!a 

- 1lV 

Ml-IV 

11-w 

s nv 

t4 1lV 

w 17v 

I 1lV 

H 1lV 

91-M 

ZlllV 

am 
31-w 
a LTV 

8yOAUl 83-IA 1lV 
Ma!A h 1lV 
prj n11v 

IJelS r 1lV 
NOISS3SHW31 

sa6ueq3 elq-u() OllV 
taqei 1!o3 7llV 

uo!leueldxa 6untj *3 1lV 

WVMOtJd AV-IdSIO 

soa 01 1!x3 z 17v 
q6q Jasn peo7 1 nv 

llN3W tJOSlh~3dnS 

Idtuo,d UJJ!jlJOg x IlV 
U0C3JDS lU!Jd dllV 

w nd3 e6mu2 2 1lV 
@FJ SWI et6601 L LTV 

MVM!BOkJd ua3 s3aow iiv 

SUO~~Xm j ka)( a\euJal[jf s Ja~seuJ3~60~ 

(V) Jals!6atl IaaJ!Pul nWl:, 
Jalu3/11!uS Mlt113 
6unJ lXi3N N ltJl3 

6unJ SnO!AaJd d 1813 

6unJ N-v v it113 
uoymnj JalU3 3X413 

au!1 lxau palaS s ltf13 
Ja\DeJeqa e"iaiaa a 7~13 

Jeat3 z w13 
AJeu!e 8lki13 

leW!BapexaH H XI13 
leur!3ap pau6!s /ltJ13 

.uO!s!9aJd 8lqnoa 'lt113 
leuqaa 'ml3 

- JO + e166ol - lI%I 
+zlauuew 211j13 
+t ieuueu3 llt113 

iuelsuo3 3 lki13 
Jejs!68u I4 wl.2 

lndmo 01113 

mdui I -It113 

suolimnj Aa)( lOJllJO3 

(v) mlS!6atj ]D8JlpUl n ltf13 
Jalu3/G4S M-ML3 
6unJ 1x8~ NW13 

6unJ SnO!AaJd d lHl3 

6unJ N-v v it113 
uo!gmnj J8llJ3 3 -Ml3 

au!1 lxau IDalas s w13 
Jal2eJeu3 alalea a iki~3 

JW3 Zltw 
AJeu!Q awl3 

leur!aapexaH HW13 
DW=P m&s Ilki 

UO!S!DaJd alqnoa 'Xi13 
leugaa 'Xi13 

- JO + 816601 - w13 

+t wJuwD 2 lM3 

+L iwueu3 LX413 
lueisuo3 3lt113 
Jais!6a&j kIltJ.LD 

ind\no 0x3 
Maui I lFJl3 

suollaunj Aay ~OJ~UO~ 

GE Fanuc Automation North America, Inc., Charlottesville, Virginia 
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A 

Advanced Function Keys, 5-12, D-4 

Alternate Key Functions, 2-31 

Annotation, 1-10,6-l, 6-2 

Create Additional Files, 6-9 

Create File, 6-4 

Edit, 6-3,6-4 

Enter, 6-3,6-5 

. Function Keys, 6-8 

in Page Mode, 6-6 

in Window Mode, 6-5 . 

Text Editing, 6-8 

Annotation Display Function Keys, 6-11 

Arithmetic Functions, 13-38, D-4, D-9 

Double Precision Addition, 13-42 

Double Precision Subtraction, 13-42 

Equal, 13-45 

Greater Than, 13-45 

How to enter an Arithmetic Function, 13-39 

Reference Ranges, 13-40 

Signed Addition, 13-41 

Signed Division, 13-44 

Signed Multiplication, 13-43 

Signed Subtraction, 1341 

ASCII Character Display, 7-14 

Asynchronous/Joystick Card, A-8 

AUTOEXEC.BAT Files, 2-15 

AUTOl.BAT, 2-15 

AUT02.BAT, 2-16 

B 

Backup Program, 5-3 

BCD to Binary Conversion, 13-19 

Binary Coded Decimal Number, 2-45 

Binary to BCD Conversion, 13-18 

BIT, 2-41 

Byte, 2-41 

C 

Cimstar I Computer, A-4 
Industrial Option Board, A-4 
Multifunction Module, A-4 

Coil Labels, 6-2 
coils, 13-9 

Latch, 13-9 
One-Shot, 13-8 

Color/Graphics Monitor Adapter Card, A- 19 
Combination Adapter Card, A-5 
Command Line, 2-18 
Communication Port, A-1 

Configuration, A-1 
DIP Switches, A-3 

Communications, 1-16, lo-3,2-21 
Create COMSET.SET File, 10-5 
Edit Setup Menu, 10-5 
Screen Definitions, 10-4 
Setup Menu, 10-3 l. 

Communications Setup, 2-26 
COMSET.SET File, 10-5 ’ 
CONFIG.SYS File, 2-7 
Contacts, 13-7 

Normally-Closed, 13-7 
Normally-Open, 13-7 

Control Functions, 13-67, D-4, D-9 
Do I/O, 13-71 
Do Subroutine, 13-68 
How to enter a Control Function, 13-67 
Reference Ranges, 13-68 
Return, 13-70 
Suspend I/O, 13-70 

Counternimer Function Keys, 5-12, D-7 
Counters and Timers, 13-10, D-7, D-9 

Cascaded Timer, 13-16 
Down Counters, 13-13 
How to enter a Timer/Counter, 13-11 
Master Timer, 13-16 
Reference Ranges, 13-12 
Timers, 13-14 
Up Counters, 13-12 

CPU, 10-8 
Lock, 10-8 
Unlock, 1 O-7 
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CPU Configuration Utilities Menu, 3-9 
Access I/O Config Menu, 3-10 
Change CPU ID, 3-11 
Clear Overrides, 3-12 
Initialize CPU, 3-10 
Select CPU, 3-11 
Set Watchdog Timer, 3-11 

CPU status, 3-15 
Critical Bases, lo-31 

D . 

Data Move Functions, 13-33, D-4, D-9 
Block Move, 13-37 
How to enter a Data Move, 13-33 
Move A to B, 13-35 
Move Left 8 Bits, 13-35 
Move Right 8 Bits, 13-36 
Reference Ranges, 13-34 

Date, 3-15 
Decimal Number, 242 
Discrete References, 7-4 

Change Format, 7-9 
Display Discrete References, 7-7 
Display Format, 7-6 
Display Table, 7-5 
Function Keys, 7-6 
P/O Addressing, 7-4 

Diskette Drive Adapter Card, A-17 
Display Program, l-13,4-1,4-2 

Function Keys, 4-4, D-2 
Move Cursor, 4-5 
Move Display, 4-5 
Program Format, 4-3 
Select Rung, 4-5 
View Annotation, 6-11 

Display Reference Tables, 1-15,7-l 
for a Program, 7-2 
Function Keys, D-10 
Moving between tables, 7-3 

Displaying Reference Tables, 7-2 
DOS, 1-3 

Compatibility with, l-3 
Exit to, 2-5 
start up, 2-2 

DOS (cant) 
Versions of, 2-2 

DOS Commands, 2-3 
Double Precision Number, 2-43 
Drive ID, 2-3 
Duplicate Master Software, 11-3 

Multiple Diskette Drives, 1 l-5 
on Diskette System, 11-3 
on Hard Disk System, 11-6 
Single Diskette Drive, 1 l-4 

E 

Edit Comment, 6-3 
Function Keys, 6-3 

Edit Program, 1-12,5-l, 502,505 
Abort Edit, 5-4 
Create Backup, 5-3 
Delete Rung, 5-7 
Display Program, 5-2,5-5 
Display Rung, S-6 A. 
Edit Rung, S-10,5-7 
Function Keys, 5-6, D-6 
Insert Rung, 5-7 
Ladder Diagram File Editing, 5-16 
Reference Substitution, 5-7 
Search for Element, 5-13 
Start New Program, 5-2 

Edit Rung, 5-12 
Add Advanced Function, 5-12, D-4 
Add Open Space, 5-l 1 
Add Relay, 5-12, D-7 
Add Shift/Move Function, 5-12, D-8 
Add Special Function, 5-12, D-8 
Add Timer/Counter, 5-12, D-7 
Enter Reference, 5-l 1 
Exit Rung, 5-11 
Function Keys, 5-10 

Error Codes, C-l 

F 

Features, Pro gramming, l-l 
File Utilities, 11-7 

Copy Files, 11-9 
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File Utilities (cant) 
Delete Files, 11-l 1 
Display/Print Directory, 11-12 
File Names, 11-7 
Program Files, 11-8, 11-9 
Rename Backup Files, 11-10 

Files, 2-4 
AUTOEXEC.BAT, 2-15 
COMSET.SET, 1 O-5 
CONFIG.SY S, 2-7 

Forcing Reference Status, 4-l 0 
Format Diskettes, 2-4 

. Function Keys, 5-12 
Advanced Functions, S-12, D-4 
Annotation Display, 6-11 
Edit Comment, 6-3 
Relay, 5-12, D-7 
Shift/Move, 5-12, D-8 
Special Functions, 5-12, D-8 
Text Editing, 6-8 
Timer/Counter, 5-l 2, D-7 

Function Set, 1-13 
Functions, 13-38 

Arithmetic, 13-38, D-4, D-9 
Control, 13-67, D-4, D-9 
Data Move, 13-33, D-4, D-9 
List, 13-52, D4, D-9 
Matrix, 13-56, D-4, D-9 
Shift/Move, 13-17, D-3, D-8, D-9 
Special, 13-20, D-3, D-5, D-8, D-9 
Table Move, 13-46, D-4, D-9 

Funtions, D-8 
Shift/Move, D-8 

G 

Genius Bus Controller Setup, lo-15 
Display Screen, lo-21 
Edit Setup Screen, lo-22 
Function Keys, lo-21 
Setup Ranges, lo-22 - 

Genius I/O Faults, lo-12 
Display Screen, 1 O-12 
Function Keys, lo-13 
Reserved References, lo-14 

Genius I/O Faults (cant) 
Screen Definitions, lo-13 

Glossary of Terms, B-l 

H 

Help Screens, l-8 
Hexadecimal Number, 2-44 

I 

I/O Address Assignment, lo-24 
Assign References, 1 O-24 
Clear Address Assignments, 1 O-28 
Display Assignment Screen, 1 O-26 
Edit Assignment Screen, lo-27 
Function Keys, lo-26 
I/O LED Mode, lo-28 + 

Load Address Assignments, lo-27 
Status Table Addressing, lo-25 
Store Address Assignments, lo-28 

I/O Addressing, 7-4 . 

I/O Addressing, Remote, 12-9 
Enter Channeled I/O, 12-10 
Format, 12-10 

I/O Bus Setup, 10-30 
Critical Bases, 10-3 1 
Function Keys, lo-30 
Parity Retry, lo-31 
Setup Menu, lo-30 

I/O Configuration Utilities Menu, 3-12 
Access CPU Config Menu, 3-12 
Changed Error Recovery, 3-13 
Check I/O Configuration, 3-13 
Set LED Display Mode, 3-14 
Update I/O Configuration, 3-12 

IBM Personal Computer, l-4 
Industrial Option Board, A-4 
Install Software, 2-6 

on Computer with Hard Disk, 2-16 
on Computer without Hard Disk, 2-13 
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K 

Key Functions, 2-29 
Customized Key Functions, 2-32 

Keyboard Translator Chart, E-l 
Keyboards, 2-28 

91.Key, 2-28 
Personal Computer, 2-29 

Keyswitch, CPU, 1-6 

L 

Ladder Diagram File Editing, 5-16 
Adding Side File, 5-16 

Ladder Logic Programs, 12-2 
Diagram Elements, 124 
Diagram Format, 12-3 
Format of a Function, 12-6 
Types of References, 12-7 
Using Edit Function, 12-5 

List Functions, 13-52, D-4, D-9 . 
Add to Top, 13-54 
How to enter a List Function, 13-53 
Reference Ranges, 13-53 
Remove from Bottom, 13-54 
Remove from Top, 13-55 

Load CPU Configuration Data, 9-12 
Display Screen, 9-12 
Load Data from CPU, 9-13 

Load Program, 9-3 
Cancel, 9-4 
Display Screen, 9-3 
Load from CPU, 9-4 
Load from Drive, 94 

Load Program File, 2-24 
Load/Store/Verify, 1-12,9-l 

Function Keys, 9-2, D-13 
Menu, 9-2 

M 

Machine Setup, 10-9 
Change Screen Colors, 10-l 1 
Edit Setup Menu, lo-10 
Function Keys, 10-9 
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Machine Setup (cant) 
Menu, 1 O-9 
Windowing, lo-10 

Matrix Functions, 13-56, D-4, D-9 

Bit Clear, 13-63 

Bit Sense, 13-64 

Bit Set, 13-62 
How to enter a Matrix Function, 13-57 

Logical AND, 13-59 
Logical EOR, 13-60 

Logical Invert, 13-61 

Logical IOR, 13-59 

Reference Ranges, 13-58 

Shift Left, 13-66 
Sti Right, 13-65 

Memory, Clear, 9-11 

Mixed Reference Tables, 7-17 

Change Format, 7-19 

Change Line, 7-18 
Create Title, 7-18 
Display Format, 7-17 i- 

Display Screen, 7-17 
Function Keys, 7-18 

Mode Selection, 1-6 
Modems, A-13 

Smart Modem, A-14 
Monitor Mode, 1-6 
Multifunction Module, A-4 

N 

Names, 6-2 

Nickname Search, 5-14 
Nicknames, G-2,6-4 

Change On-Line, 6-5 
Delete, 6-5 
Enter in Program, 6-4 

Numbers, 2-41 

Binary Coded Decimal, 2-45 
Decimal, 2-42 
Double Precision Decimal, 2-43 
Hexadecimal, 2”n 
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0 

Off-Line Mode, 1-6 
On-Line Changes, 4-8,7-20 

Change Register Values, 7-20 
Changing Element Type, 4-9 
Changing Numeric Field, 4-9 
Changing Reference, 4-9 
Making Single-Word Change, 4-8 
Overrides, 7-20 

On-Line Mode, 1-6 

. Opcode, Bad, 5-15 
Operating Modes, 1-6 
Optional Boards, A-19 

Color/Graphics Monitor Adapter Card, A-l 9 
Diskette Drive Adapter Card, A-17 
RAM. Disk Card, A-15 
VEGA Card, A-17 

Overlay Files, 2-19 
Overrides, 4-9,7-20 

P 

Page Mode, 6-6 
Edit Annotation, 6-6 
Edit Name or Nickname, 6-7 
Enter Coil Label, 6-7 

’ Enter Rung Explanation, 6-7 
Parity Retry, lo-31 
Password Protection, 1 O-6 

Change Password, 1 O-8 
Lock CPU, 10-8 
Menu, 1 O-7 
Unlock CPU, 10-7 

Print, 8-l 
Attach Printer, 8-3 
Background Mode, 8-17 
Create Print File, 8-15 
Foreground Mode, 8-14 
Function Keys, 8-2, D-12 
Print Menu, 8-2 
Printer Parameters, 8-4,8-5 
Printout Content, 8-7 
stop Printout, 8-16,8-18 

Print Annotation, 6-15 
Change Title, 6-15 
Set up Printer, 6-13 
Using Borders, 6-15 

Printer, 8-3 
Parallel, 8-3 
Parameters, 8-4, 8-5 
Serial, 8-3 

Printer Cable Diagrams, A-22 
Printout Content Screen, 8-7 

Change Entries, 8-8 
Screen Definitions, 8-8 

Program Name, 2-25 
Program References, 2-39 

Enter Conventional, 2-3 9 
Enter Expanded I/O, 2-40 
How to enter, 2-38 

Programming, 12-1 
Programmin g Features, 1-1 
Protocol, A-21 

RAM Disk, 2-19 
R04 Disk Card, A-15 
RAM Requirements, 2-18 
Reference Substitution, 5-7 
Register, 2-42 
Register Contents, 7- 10 

Change Format, 7-11,7-16 
Display Format, 7-10 
Display Table, 7-10 
Function Keys, 7-11 

Register Memory, 12-9 
Relay Function Keys, 5-12 
Relays, 13-6, D-7, D-9 

Coil, 13-8 
How to enter a Relay, 13-6 
Latch, 13-9 
Normally-Closed Contact, 13-7 
Normally-Open Contact, 13-7 
One-Shot, 13-8 
Reference Ranges, 13-7 

RS-232ES-422 Adapter Unit, A-12 
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Rung Explanations, 6-2 
Renumber, 6-9 

S 

Scratch Pad, 1-9,3-l 
Display Screen, 3-2 
Edit Display Screen, 3-8 
Errors, 3-6 

. 

in Off-Line Mode, 3-3, D-1 1 
in On-Line/Monitor Mode, 3-2, D-1 1 
Screen Definitions, 3-4 
Set System Mode, 34 

- Screen Format, 2-36 
Search, 4-6 

Double Left Rail, 4-7 
for Reference or Nickname, 4-6 
Function Keys, 4-7 
Wildcard Nickname, 4-6 

Search Function, 5-13 
for Bad Opcode, S-15 
Function Keys, 5-14, D-3 
Wildcard Nickname, 5-14 

Serial Ports, 11-14 
Display Parameters, 1 l-15 
Function Keys, 11-14 
Port Setup Screen, 11-14 
Setup Parameters, 1 l-15 

Series Five Function Set, 13-1, 13-2 
Differences between LM5 and LM6,13-3 

’ Setup Information, A-1 
Setup/Diagnostic Functions, 1 O-1 

Function Keys, 10-2, D-14 
Menu, 1 O-2 

Shift/Move Function Keys, 5-12, D-8 
Shift/Move Functions, 13-17, D-3, D-8, D-9 

BCD to Binary Conversion, 13-19 
Binary to BCD Conversion, 13-18 
How to enter a Shift/Move, 13-17 
Reference Ranges, 13-l 8 

Side File, 5-16 
Software Key Diagrams, D-l 

Advanced Functions, D-4 
Advanced Mnemonics Group, D-9 
Basic Functions, D-3 
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Software Key Diagrams (cant) 
Read/Write Functions, D-5 
Relay Functions, D-7 
Shift/Move Functions, D-8 
Special Functions, D-8 
Timer/Counter Functions, D-7 

Special Function, D-8 
Special Function Keys, 5-12, D-8 
Special Functions, 13-20, D-3, D-5, D-8, D-9 

End of Sweep, 13-23 
How to enter a Special Function, 13-20 
Master Control Relay, 13-21 
No Operation, 13-23 
Rewrite CCM, 13-23 
Read/Write Device, 13-28 
Skip, 13-22 
Transfer, 13-3 1 

Special Purpose Contacts, lo-32 
Special Registers, 1 O-35 
Start up Software, 2-18 
Status Line, 2-37 
Store CPU Configuration Data, 9114 

Display Screen, 9- 14 
Store Data to Disk File, 9-15 

store Program, 9-5 
Cancel, 9-7 
Display Screen, 9-5 
Store into CPU, 9-6 
Store to Drive, 9-5 

Supervisor Menu, 2-23 
Function Keys, 2-23 

System Configuration, l-3 
System Configuration File, 2-7 

Create, 2-10 
Display, 2-10 
Edit, 2-10 
Versions of, 2-9 

System Diskettes, 2-6 
System Mode, Set, 3-4 

T 

Table Move Functions, 1346, D-4, D-9 
How to enter a Table Move, 13-46 
Move Table, 13-50 
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Table Move Functions (cant) 
Reference Ranges, 13-47 
Source to Table Move, 13-48 
Table to Destination Move, 13-49 

Tables, CPU, 12-8 
Local Input, 12-8 
Local Output, 12-8 
Override, 12-9 

Teach Mode, 2-32 
Time, 3-15 
Time Stamp, 5-9 
Timer/Counter Function Keys, 5-12, D-7 
Timers and Counters, 13-10, D-7, D-9 

Cascaded Timer, 13-16 
Down Counters, 13-13 
How to enter a Timer/Counter, 13-11 
Master Timer, 13-16 
Reference Ranges, 13-12 
Timers, 13-14 
Up Counters, 13-12 

Title Screen, 2-21 

U 

Utilities, 1-8, 11-l 
Duplicate Master Software, 11-3 
File Utilities, 11-7 
Function Keys, 11-2, D-15 
Menu, 11-2 
Setup Serial Ports, 11-14 

V 

VEGA Card, A-17 
Verify Program, 9-8 

Display Screen, 9-8 
Miscompares, 9-10 
Verify Program, 9-9 

Video-7 Enhanced Graphics Adapter 
Card, A-17 

W 

Window Mode, 6-5 
Edit Annotation, 6-5 
Edit Name, 6-6 
Enter Coil Label, 6-6 
Enter Rung Explanation, 6-6 

Windowing, 1 O-1 0 
to Increase Program Size, lo-10 

Word, 2-41 
Work Area, 2-38 
Workmaster Computer, 1-3, A-5 

Asynchronour/Joystick Card, A-8 
Combination Adapter Card, A-5 
RS-23 2/RS 422 Adapter Unit, A- 12 
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