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Preface

This manual describes the features that are used to create ladder logic user programs for
Series 90™-30 PLCs, Series 90 ™ -20 PLCs, and Series 90 ™ Micro PLCs. These features are
available with Release 9.02 of the Logicmaster ™ 90-30/20/Micro programming software.

Revisions to This Manual

Release 9.02 of Logicmaster and the Release 9 CPUs include several enhancements.
Refer to the following sections for information about these new features.

® There are new 350 and 360 series CPUs. One of the new features most of these new
models offer is communications through embedded serial communications ports.
Refer to page 10-18 for information about configuring the ports.

® The 364 model CPU includes built-in TCP/IP Ethernet communications capabilities.
Refer to pages 10-21 and following for information about this feature. Also, refer to
the TCP/IP Ethernet Communications for Series 90™ PLCs manual (GFK-1541) for
detailed information about this new CPU.

® There is a new function added to the instruction set: the Sequential Event Recorder
(SER). There is a brief discussion of this function on page 3-13 of this manual and a
detailed discussion in Chapter 4 of the Series 90 ™ -30/20/Micro Programmable
Controllers Reference Manual (GFK-0467K or later).

In addition, in our effort to improve the quality of Logicmaster documentation, there are
clarifications and corrections in several places within this manual.

Content of This Manual

GFK-0466L

The information in this book is arranged as chapters that correspond to the main
features of the Logicmaster 90-30/20/Micro software. This manual contains the following
chapters:

Chapter 1. Introduction: provides an overview of the features available with the
Logicmaster 90-30/20/Micro programming software. After you read chapter 1, refer to
the chapters that describe the functions you want to use.

Chapter 2. Operation: explains what you need to know to install and start up the
software. It also explains the format of the software screens.

Chapter 3. Program Editing: describes program entry and edit features.

Chapter 4. Reference Tables: describes how to display tables of reference values,
change formats in reference tables, force references, and override bit-oriented
references.

Chapter 5. PLC Control and Status: describes how to control and modify the operation
of a connected PLC. These features include how to change the PLC operating state,
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display and access PLC privilege levels, display and clear PLC and I/O faults, display
PLC and program memory usage, display configured reference sizes, and modify sweep
parameters.

Chapter 6. Programmer Setup: explains how to set up the programmer for
communication with the PLC, and how to select the programmer operating mode.

Chapter 7. Program Folders: describes how to create, select, rename, modify, copy, or
delete program folders.

Chapter 8. Program Utilities: describes how to use program utility functions to transfer
programs and tables between the programmer and the PLC, to compare programs and
data in the programmer with programs and data in the PLC, and to clear PLC memory.
This chapter also describes how to transfer a program, register table, and configuration
between the PLC and EEPROM (or Flash), and to compare a program, register table, or
configuration in the PLC with a program, register table, or configuration in EEPROM.

Chapter 9. Print Functions: describes how to use the print functions to enter printer
parameters, create files containing information to be printed, and print copies of
programs, reference tables, and display screens.

Chapter 10. I/O Configuration: describes how to use the configuration software to
configure I/O modules.

Chapter 11. CPU Configuration: describes how to use the configuration software to set
the operating characteristics of the CPU.

Logicmaster 90-30/20/Micro Programming Software User’s Manual — September 1998
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This manual contains the following appendices:

Appendix A. Programming Lesson: provides a sample programming lesson with
simple instructions for creating a program folder, creating a program, entering a variable
declaration, adding ladder logic to the program, printing the program, and exiting the
programmer.

Appendix B. Configuration Lesson: provides a sample configuration lesson with
simple instructions for creating a program folder and configuring various modules.

Appendix C. Programmer Environment Setup: describes how to modify the setup
parameters.

Appendix D. User Command Menu: describes how to maintain a file of
DOS-executable commands outside of the Logicmaster software packages.

Appendix E. Instruction Mnemonics: lists mnemonics that can be typed to display
program instructions while searching through or editing a program.

Appendix E. Key Functions: lists the special keyboard assignments used for the
Logicmaster 90 software.

Appendix G. Files Created with Logicmaster 90-30/20/Micro Software: describes the
files created by Logicmaster 90-30/20/Micro software that are associated with the
program or folder.

Appendix H. Common User Errors: describes common problems which may occur and
the corrective action to take.

Appendix I. Variable Declaration Table Import/Export Using Comma Separated
Variable (CSV) Format: describes the format and requirements you need to consider
when using the importing or exporting feature for Variable Declarations.

GFK-0466L Preface v
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We Welcome Your Comments and Suggestions

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

David Bruton
Sr. Technical Writer
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Chapter Introduction

Section 1: Product Overview

Logicmaster 90-30/20/Micro programming software is part of a family of products used
to configure and program the full line of Series 90-30, Series 90-20, and Micro
programmable controllers.

Configuration is the process of assigning logical addresses, as well as other
characteristics, to the hardware modules in the system. It may be done either before or
after programming, using the configuration software; however, it is recommended that
configuration be done first.

Programming consists of creating an application program for a PLC. Because Series
90-30 PLCs, Series 90-20 PLCs, and Micro PLCs have a common instruction set, all can be

programmed using this software.

Note

In this manual, the WSI version of Logicmaster 90-30/20/Micro software
refers to using a Work Station Interface Board in the programmer to
provide serial communication between the programmer and the
attached PLC. The standard serial communications version of
Logicmaster 90-30/20/Micro software refers to using ports COM1,
COM2, COM3, or COM4 instead of the Work Station Interface Board.
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What You Will Need

To run Logicmaster 90-30/20/ Micro software, you will need:
e A computer with a hard disk:
o  AWorkmaster® Il industrial computer with a 101-key keyboard, or

o A personal computer with an Intel 80386 or higher processor and a minimum of
2 Megabytes of memory, or

o A Zenith" Mastersport” SL notebook computer.
® At least 4 Megabytes of free disk space.

e Both the Logicmaster 90-30/20/Micro Release 5 WSI and the Standard Serial COM
Port versions require a minimum of 520 KB (532,480 bytes) of available DOS
application memory in order to run. The Standard Serial COM Port version requires
either a minimum of 564 KB (577,536 bytes) of available DOS application memory, or
520 KB (532,480 bytes) of available DOS application memory and 42 KB of available
High Memory Area, Upper Memory Block or Expanded Memory for the COM port
driver (see page 6-6 and following for details about the Standard Serial COM Port
version and memory management).

Both versions require a minimum 1024 KBofLotus/Intel/MicrosoftExpanded
Memory (LIM EMS 3.2 or higher) for optimum performance. If additional DOS
application memory (also called “low memory”) is needed, system software error
ID: 0000 EX: 0000 will occur. Remove any unneeded TSR (Terminate and Stay
Resident) programs and any unnecessary device drivers from the AUTOEXEC.BAT
and CONFIG.SYS files to make more memory available. For additional information,
see chapter 2, section 3, of this manual.

0
0

Zenithand Mastersport are trademarks of Zenith Data Systems Corporation.
MS-DOS is a registered trademark of Microsoft Corporation.
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The MS-DOS Version Needed

To runLogicmaster90-30/20/Microsoftware, MS-DOSP Version 5.0 (or higher) must be
installed on your computer.

Logicmaster90-30/20/Microsoftware providesforeign keyboard support, depending on
the configuration of MS-DOS residing on the host computer. Consult your MS-DOS
User’s Manual for information on configuring for your country.

Help Screens

Logicmaster 90-30/20/Micro software includes detailed Help screens. These Help screens
are loaded onto the hard disk of your programmer during the software installation
procedure and are readily accessible. To access the Help screens, press ALT-H for help,
ALT-I for instruction mnemonic help, or ALT-K for key help.

Key Functions

AppendixE, “Key Functions,” lists the keyboard functions that are active in the
Logicmaster 90-30/20/Micro software environment. Appendix E also containsa
perforated Help card which can be removed from this manual. This information may
also be displayed on the programmer screen by pressing ALT-K to access key help.

Before You Begin

You will find Logicmaster 90-30/20/Micro programming software easy to use and to
understand. When you are ready to begin, turn to chapter 2. It will tell you:

How to install the software in your computer.

How to start up the software.

How to use your computer’s keyboard to perform special programming functions.
How to enter data, move the cursor, and read the status information on your screen.

After starting up the software, try the short programming lesson in appendix A and the
configuration lesson in appendix B.

When you are ready to use the programming software to create a program, monitor a
system, or perform any of its other functions, you will find instructions in other chapters
of this book.
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Section 2: Configuration Software

CPU Configuration

Configuration software is used to display and modify the characteristics of the CPU
(such as memory allocation, PLC ID, and time of day). Section 3 of chapter 10 explains
how to complete the CPU configuration for your system. This will set up or change the
system features described below.

PLC Time and Date

The PLC maintains the current time and date. These settings can be displayed and
changed using the CPU configuration function in Model 331 or higher CPUs. A
time-of-day clock is not available in CPU Models 321, 323, 311, 313, 211, nor in Micro
CPUs Models 004 and lowver.

PLC Memory Allocation
You can display the current memory allocated to both discrete references and register
references.

Fault Display and Clearing

When the programmer is monitoring a PLC, it displays faults that are stored in the PLC
fault table. All faults are identified by time, date, and location. Faults can be cleared
from the fault table display.

Note

CPU Models 321, 323, 311, 313, 211, and Micro CPUs Models 004 and
lower do not support a time-of-day clock. Entries for CPU date and
time are displayed as 00-00 00:00:00 in the fault tables.

System Response to Faults

To assure safe operation of the control system, the PLC must be able to respond
appropriately to certain types of faults. Fatal faults cause the CPU to set fault references
and then go to STOP mode. Diagnostic faults cause the CPU to set fault references, but
the PLC keeps operating.
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I/0 Configuration

The 1/0 configuration function is used to describe the modules that are present in the
PLC racks, to assign logical addresses, and select options for individual modules. These
logical addresses are independent of physical location or function. Chapter 10 explains
how to complete the 1/0 configuration for your system.

The 1/0 configuration rack screen represents the appearance of the Series 90-30 1/0 rack.
Use the Next and Previous page keys, or the Up and Down cursor keys, to display
another rack. Then use the Left and Right cursor keys to move the cursor to the slot to
be displayed or configured.

/|ECEm |COPY  |REF VU |DELETE |UNDEL | | | [ | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK [
1 | 2 | 3 | 4 | 5 6 | 7 8 | 9 | 10
BEEEEE-——-—- PROGRAMMED CONFIGURATTION ===============

CPU331

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE W,

To complete the I/0 configuration, you will:
1. Select the module present in each slot.

2. Assign each module a reference address. The configuration software automatically
supplies the next highest reference address for each module; however, this address
may be changed.

3. For some modules, you may also select options, such as the counter type for a High
Speed Counter Module.

Editing features make it easy to copy, move, replace, delete, or undelete configurations.
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Section 3:  Programming Software

Creating or Editing a Program

Chapter, “Program Editing,” describes how to create and edit programs.

The basic elements of a program are shown when the programming screen is first

selected:

/];ELQY |TMRCTR |MATH |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP“\

i E B Ofn-K (i) Revert [horz gnore |
.|
[ START OF LD PROGRAM LESSOM 1 (= =)
[ UARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
|
[ END OF PROGRAM LOGIC 1

T
:»LMI0NLESS0M 3 [BLK: MAIN QSIZE: 1Z23@RUNG 0004
EPLﬁCE : H

4

Marker

Description

Variable
Declarations

To access the variable declaration table, move the cursor to this marker and
press Zoom (F10). Nicknames and reference descriptions can then be entered
inthe table.

Block
Declarations

A program can include more than one block of logic. Additional blocks,
known as subroutines, can be called from other blocks. When that is done,
blocks must be declared before they are called.

The main block has a block declaration table. This table lists all blocks which
are part of the complete program.

Blocks do not have block declaration tables. However, blocks can be called
from the main block or from any block in the program.

Start/Endbf
ProgramLogic

All logic is placed between these two markers. To enter logic, place the cursor
on the [END OF PROGRAM LOGIC] markerand press Insert (F1).

1-6 Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual — September 1998

GFK-0466L



Editing functions include rung insert/edit, select, cut, delete, paste, include, and write. In
addition, search and goto functions are provided to position the cursor on a particular
rung or element. An optional feature of the search function is the replacement of the
search target with a user-specified element and/or reference address.

Chapter 3, section 4, “Program Annotation,” describes how annotation can be added to
a program to make the program easier to read and understand. Three types of
annotation (nicknames, reference descriptions, and rung comments) are supported by
Logicmaster90-30/20/Microsoftware.

Displaying Tables of Reference Values

Chapter 4, “Reference Tables,” explains how to use the reference tables feature to
display the current values of program references. If the programmer is connected to a
PLC and in ONLINE or MONITORmode, the values shown in the table are from the
PLC. In OFFLINE mode, they are from the current folder. There are separate tables for
each type of program reference; for example, all discrete inputs (%l), all discrete outputs
(%Q), and all registers (%R). In addition, there are 99 user-defined tables called mixed
reference tables.

The format of individual items or an entire reference table can easily be changed to units
that are suitable to your application. You can also return a standard reference table to its
default format and fill the table locations with zero.

Start/Stop PLC Execution

PLC program execution is started or stopped from the Run/Stop PLC screen, or by
pressing ALT-R from any screen. For more information, refer to chapter 5, “PLC Control
and Status.”

Fault Display and Clearing

When the programmer computer is monitoring an operating PLC system, any faults that
have occurred are displayed in one of two fault tables. PLC faults are listed in the PLC
fault table. Faults from the I/0 system are listed in the 1/0 fault table. All faults are
identified by time, date, and location.

Additional information about each fault can be displayed by positioning the cursor on
the fault in the fault table and pressing the Zoom (F10) softkey.

Faults can be cleared from the fault table displays. For information about the PLC and
I/0 fault tables, refer to chapter 5, “PLC Control and Status.”

PLC Sweep Time Display and Change

Chapter 5, “PLC Control and Status,” explains how to use the programming software to:

® Display the current CPU sweep time. This is the amount of time required for one
complete cycle of program execution, 1/0 scan, communications windows, and other
functions.

® See whether or not CONSTANT SWEEP TIMEmode is enabled, and read its setting.

e Display the time period of the watchdog timer. This timer is used to shut down the
CPU if the sweep time is too long.

e Display the times currently allocated for the programmer window and the system
communications window.
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PLC and Program Memory Information

Chapter 5, “PLC Control and Status,” also explains how to display information about:

® PLC memory size.

® PLC memory used and available.

® Program memory used for logic, data, declarations, and annotation.
e Memory used for configured program references.

Selecting the Programmer Operating Mode

Both the programmer and the configuration software operate in three modes:
OFFLINE, MONITOR and ONLINE. In OFFLINE mode, no data transfer takes place
between the computer and the PLC. Programs and configuration data may
conveniently be developed in OFFLINE mode, with or without the computer
connected to a PLC. In MONITORmode, if communications have been established
between the computer and the PLC, the computer can read data from the PLC but may
not transfer data to it. With communications established in ONLINE mode, programs
and other data can be transferred between the PLC and the computer.

If you are using a Workmaster or CIMSTAR | industrial computer, you may configure the
Logicmaster 90-30/20/Micro software to use the keyswitch to select the operating mode.
For those computers without a keyswitch, or if the keyswitch is not enabled, mode
selection can be made by:

® Pressing the ALT and M keys simultaneously. Repeatedly pressing ALT-M switches
the operating mode from OFFLINE to MONITORto ONLINE and then back to
OFFLINE.

® (Going to the Programmer Setup screen (Shift-F7) and selecting an operating mode.
For more information on using the Programmer Setup screen to select the operating
mode, refer to chapter 6, “Programmer Setup.”

System Security

Security for configuration and program functions consists of:

A range of four privilege levels for the PLC, which may be protected using passwords.
A software lock that can be applied to individual program folders.

A selectable operating mode.

A software lock that can be applied to individual subroutine blocks.

Passwords are a configurable feature of the Series 90-30, 90-20, and Micro PLC. Their
purpose is to provide different levels of access privilege for the PLC when the
programmer is in ONLINE mode. Passwords may not be set, or the password access
(privilege) level may not be changed, when the programmer is in OFFLINE mode. The
use of passwords is optional and may be set up using the status functions in the
configurator. Passwords may be used to restrict changing I/0 and PLC configuration
data, changing programs, and clearing faults.

Chapter 3, section 8, “Subroutine Blocks,” describes how individual subroutine blocks
may be locked and unlocked.

Chapter 5, “PLC Control and Status,” describes the programmer’s privilege levels and
explains how to enter passwords. Chapter 5 also describes how passwords are specified.
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Program folders can be protected to prevent accidental changes to program and
configuration information. Each program folder can be either “locked” or “unlocked”.
After a folder is locked, its contents cannot be changed or deleted. For more information
on locking program folders, see chapter 7, “Program Folders.”

Setting Up PLC Communications Using a WSI Board

For the WSI version of Logicmaster 90-30/20/Micro software, the serial port on the Work
Station Interface (WSI) Board in the programmer provides serial communication
between the programmer and the attached PLC. The COMSET serial port setup
function is used to configure the WSI serial port, and to save or recall those
configurations from disk files. Refer to chapter 6, “Programmer Setup,” for instructions
on WSI serial port setup.

Setting Up PLC Serial Communications for Standard Serial COM Ports

For the standard serial communications version of Logicmaster 90-30/20/Micro software,
the COM1, COM2, COMB3, or COM4 serial port may be set up to provide serial
communications between the programmer and the attached PLC. The COMSET serial
port setup is used to configure the COM1, COM2, COM3, or COM4 serial port, and to
save or recall those configurations from disk files. Refer to chapter 6, “Programmer
Setup,” for instructions on PLC communications serial port setup.

Program Folders

Each program and the corresponding configuration is assigned to a subdirectory called a
program folder. Both the configuration software and the programming software use a
set of program utility functions to create and maintain program folders. Chapter 7,
“Program Folders,” explains how to use the program folder functions to:

Select another program folder.

Create a new program folder.

Delete an unneeded program folder.

Rename a program folder.

Make a backup copy of the current program folder.

Restore a program folder with its backup copy.

Clear the contents of the current program folder.
Lock/unlockaprogramfolder.

Copy the contents of one program folder into the current program folder.

Application programs and related files can be stored on the same hard disk as the
software. They can also be copied using Logicmaster folder utilities to floppy disks for
portability or for independent storage.
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Transferring Programs

The program utility functions, described in chapter 8, “Program Utilities,” are used to:

e Transfer programs and configuration between the PLC and the programmer.
® Clear part or all of the program and/or configuration from PLC memory.

e Compare a program or configuration in the PLC with the current folder to
determine if they are the same.

e Transfer a program, register (%R) table, and configuration between the PLC and
EEPROM.

e Compare a program, register (%R) table, or configuration in the PLC with EEPROM.

Printing Programs and Configuration

The programming software includes a complete set of print functions. You can select the
contents and format of the printout. In addition, you can print cross references for the
references used in the program.

You can also print copies of your system configuration by using the print function in the
configuration software. Refer to chapter 9, section 5, “Print Configuration,” for
information about printing configuration screens.
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Chapter
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Operation

This chapter explains what you will need to know to install and start up the Logicmaster

90-30/20/Microsoftware. Italsoexplains keyboard use and content of the Logicmaster
90-30/20/Microsoftwarescreens.

Chapter 2 contains the following sections:

Section Title Description Page

1 HardwareSetup Describes the two Work Station Interface Boards 2-2

(WSI Version) which are available. Section 1 also providesin-
formation on grounding and cabling.

2 Hardware Setup Describes the serial card which must be installed 2-3

(StandardSerial in your computer in order to use the standard
Communications\Version) | serialcommunicationsversionofLogicmaster
90-30/20/Micsmftware.

3 Softwarelnstallation Explains howto install the Logicmaster 2-4
90-30/20/Micrgprogrammingancconfiguration
software on your computer’s hard disk.

4 Startup/Exit Describes how to start up Logicmaster 2-16
90-30/20/Micsmftware.

5 Keyboard Functions Describeskeyboard functions in the 2-24
Logicmaste90-30/20/ Micrasoftwareenviron-
ment.

6 Screen Format Shows the format of the display screen and de- 2-27

scribes the information thatappears.
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Section 1;

Installing the

Grounding

Cabling

Hardware Setup (WSI Version)

Work Station Interface Board

The Work Station Interface (WSI) Board provides a high-performance serial interface
between a Series 90-30 or Series 90-20 PLC and the programmer for the WSI version of
Logicmaster90-30/20/Microsoftware.

There are two Work Station Interface Boards available; one is for an AT-type computer,
and the other is for a PS/2-type computer. The WSI Board is included as part of a
package with Logicmaster 90-30/20/Micro programming software. When a Workmaster
Il computer is ordered as the programming device, the WSI Board is installed at the
factory. For installation instructions on other programming devices, consult the
computer manufacturer’s instructions for option boards.

Be sure the computer has a ground connection in common with the CPU rack. This is
usually done by connecting the programmer computer to the same power source (with
the same ground reference point) as the rack.

Warning

If the programmer is not connected as described above, damage to the
Work Station Interface Board can occur. Erratic control operation may
also result. If the programmer is online to an operating system,
possible erratic operation may cause conditions which are hazardous
to personnel and equipment.

The communications cable that connects the computer to the PLC is a shielded twisted
pair cable with a 3-pin D connector on each end. The maximum length for this cable is
50 feet. After installing the Work Station Interface Board in your computer, connect the
computer to the PLC by first attaching the cable to the Work Station Interface Board and
then to the port on the rack power supply.
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Section 2: Hardware Setup
(Standard Serial Communications Version)

GFK-0466L

If you have the Logicmaster 90-30/20/Micro version of software which communicates
with the PLC using the standard serial communication ports, a serial card with COM1,
COM2, COM3, or COM4 must be installed in the computer in order to communicate
with the PLC. Refer to GFK-0356, Series 90-30 Programmable Controller User’s Manual, or
GFK-0551, Series 90-20 Programmable Controller User’s Manual, for instructions on
establishing a serial connection between the Series 90-30, Series 90-20, or Micro PLC
serial port and the serial port on the programming computer, without having a Work
Station Interface Board installed in the computer.

Chapter 2 Operation



Section 3: Software Installation

To use Logicmaster 90-30/20/Micro software, it must be installed on the programmer
computer’s hard disk. MS-DOS Version 5.0 or higher must already exist on the hard
disk.

The Logicmaster 90-30/20/Micro installation procedure creates three subdirectories on
the hard disk:

Software Version Subdirectories Created

WSI \LM90
\LM90\P30
\LM90\C30

Standardserialcommunications \LM90
\LMB90\P30S
\LM90\C30S

AUTOEXEC.BA and CONFIG.SYS Files

Before starting to install Logicmaster 90-30/20/Micro software, check the content of your
hard disk root directory to see whether the files CONFIG.SYS and AUTOEXEC.BAT are
present. Operation of Logicmaster 90-30/20/Micro software requires these files to be
present. If they are not, they are installed automatically. If your hard disk already has
these two files, you may be asked during installation whether the install process should
modify them. If you prefer, you can edit your existing files for use with Logicmaster
90-30/20/Micrasoftware.

The CONFIG.SYS (System Configuration) file is a short, readable file that describes the
configuration of MS-DOS. Different software packages may use different system
configurations. Forall Logicmaster 90-30/20/Micro applications, the file must contain at
least these two lines:

Files = 20
Buffers = 40
If you want to check the content of an existing CONFIG.SYS file, you can use the TYPE
command. (Recommended buffer size is 40; minimum is 15.)

® The WSI version of Logicmaster 90-70 software requires a minimum of 520 KB
(532,480) bytes of available MS-DOS application memory in order to run.

The Standard Serial COM Port version requires either a minimum of 564 KB (577,536
bytes) of available DOS application memory, or 520 KB (532,480 bytes) of available
DOS application memory and 42 KB of available High Memory Area, Upper Memory
Block or Expanded Memory for the COM port driver (see page 6-6 and following for
details about the Standard Serial COM Port version and memory management).

Both versions require a minimum 1024 KBofLotus/Intel/MicrosoftExpanded
Memory (LIM EMS 3.2 or higher) for optimum performance. If additional DOS
application memory (also called “low memory” or “conventional memory”)is
needed, system software error ID: 0000 EX: 0000 will occur. Remove any unneeded
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TSR (Terminate and Stay Resident) programs and any unnecessary device drivers
from the AUTOEXEC.BAT and CONFIG.SYS files to make more memory available.

The following configurations will assist you in setting up your computer system to
run Logicmaster 90-30/20/Micro software optimally on 386/486 computerswitha

minimum of 2 MBRAM.

LM90-30/20/Micro Software
(Standard MS-DOS Version 5.0)

Configuration

CONFIG.SYS

DEVICE=C:\DOS\HIMEM.SYS

DOS=HIGH ,UMB
DEVICE=C:\DOS\EMM386.EXE1024RAM X=CE00-CFFF
FILES=20

BUFFERS=40

Note

The above EMM386.EXE switch “X=CEO00-CFFF ” is used to reserve this
area of memory for the Series 90-30/20/Micro WSl card. If the computer
does not have a WSI card, the “X= CE00- CFFF” is not required; however,
the “EMM386.EXE 1024 RAM” specification enhances performance and
may be necessary if you have over 537 MB of free hard disk space (see
next paragraph below). If you have less than 537 MB of free hard disk
space, the special precautions discussed below are unnecessary.

If you have over 537 MB of free hard disk space and you have the
statementDEVICE=C:\DOS\EMM386.EXENOEMS in your
CONFIG.SYS, you will receive the following error: (00032) An
unknown error occurred during install initialization

To prevent this error. from occurring, you must specify Expanded
Memory in your CONFIG.SYS, e.g., DEVICE=C:\DOS\EMM386.EXE
1024 RAM. If you are using a commercial memory manager, such as
QEMM ™ or 386MAX™, this precaution may not be necessary. (See IPI
GFK-0350 which comes with this Logicmaster release for examples of
tested configurations using QEMM™ and 386MAX™.)

In addition, some folders may require additional memory. If additional
memory is required, system software error 1D: 0000 EX: 0000 will be
displayed. Check the AUTOEXEC.BAT and CONFIG.SYS files to
remove any device drivers and Terminate and Stay Resident (TSR)
programsinorder to free more RAM. Logicmaster 90-30/20/Micro
software does not require the ANSL.SYS device driver.

The AUTOEXEC.BAT file must have (drive ID):\LM90 added to the existing path.
(drive ID) is the letter which corresponds to the hard disk drive where Logicmaster

90-30/20/Microsoftwareisinstalled.

If you need to run Version 4.01 or later of Logicmaster 90-30/20/Micro software from a
disk that does not contain the software, add this to your AUTOEXEC.BAT file:

SET $PLCROOT=(drive ID):\LM90

™ 386MAX is a trademark of Qualitas, Inc.

™ QEMM-386 and QRAM are trademarks of Quarterdeck Office Systems.
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Installing Logicmaster Under Windows® 95/98

You can run Logicmaster under Windows 95 or 98, but you cannot install it
without rebooting into DOS mode. Although Windows 95 and Windows 98
support most standard DOS programs, the Logicmaster distribution diskettes
contain a copy protection track that cannot be read using normal DOS file
services. You must shut down the Windows 95/98 operating system and restart
the computer in DOS mode before running the Logicmaster 90 Install program
for both Logicmaster and SFC. Follow these steps for a successful installation.

® Click the Windows 95/98 Start button and select Shut Down.

e From the Shut Down dialog box, select the “Restart the computer in MS-DOS mode”
option and press Enter .

e At the DOS prompt, insert the first Logicmaster distribution diskette and type A: (or
B:), press Enter , then type INSTALL.

® Proceed with the standard installation.
® Configure your CONFIG.SYS and AUTOEXEC.BAT files as discussed previously.

® Restart your computer.

Installing Logicmaster Under Windows NT ™

You can run Logicmaster under Windows NT, but you cannot install it without
going into DOS mode. To do so, restart your computer and select the option
that takes you into standard DOS mode. Then follow the steps shown above for
Windows 95798 beginning with the third step.

If you do not have MS-DOS on your NT system, you can temporarily reboot from a
floppy drive with an MS-DOS system disk if your NT system uses FAT-based file system.

Note

Logicmaster 90-30 TCP/IP Ethernet for DOS (IC641SWP313) cannot be
run from a DOS window under Windows®, Windows95/98,or
Windows NT. For the other versions of Logicmaster, refer also to
the IPI accompanying the software disks for additional
information about installing Logicmaster.

There is a new version of Logicmaster (IC641SWP316) that was
specifically designed as a DOS application that installs and works
under Windows NT and Windows 95. This new version provides
SNP or TCP/1P Ethernet communications to Series 90-70 PLCs
and uses standard TCP/IP Windows drivers to provide maximum
compatibility in a network environment. As a program designed
for Windows NT and Windows 95, it consumes less of the system
resources, easily handling the multitasking attributes of the
Windows NT or Windows 95 operating system.
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Running Other Software with the CONFIG.SYS File
for Logicmaster 90-30/20/Micro Software

GFK-0466L

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 in one
CONFIG.SYS file. In that case, you must maintain multiple versions of the CONFIG.SYS
file with different file names, or if you are using MS-DOS version 6 or higher, you can
create multiple boot options within one config.sys—see your DOS manual for
information on this feature. Your MS-DOS manual contains other information about the
CONFIG.SYS file that may be useful to you.

If you have loaded device drivers for special devices or a local area network, which
terminate and stay resident, these programs may need to be removed before installing
and running the Logicmaster 90-30/20/Micro software. The MS-DOS CHKDSK
command may be used to determine available memory (bytes free).

Logicmaster 90-30/20/Micro software does not require the ANSI.SYS device driver; it
may be removed in order to obtain more memory.

Note

For MS-DOS version 6.0 or later, use the MEM /C /P command to display
a list of all programs in memory and whether they are loaded in
Conventional or Upper Memory. MS-DOS version 6 or later also
includes the MEMMAKES®mMmMand to optimize upper memory usage.
Run it selecting Custom mode and select YESfor options adding Upper
Memory.
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Installation Instructions

2-8

Boot up the computer using MS-DOS.
Be sure CONFIG.SYS has files set to at least 20, i.e., FILES=20.

1.

2

3. Remove the write-protect tab from the disk.

4. Insertthe Logicmaster 90-30/20/Micro software disk into the computer’s disk drive.
5

At the MS-DOS prompt, enter the designation of the disk drive followed by a colon.

For example, if the disk is in drive A, type A: and press the Enter key.

6. Begin the installation procedure by typing INSTALL and pressing the Enter key.
The following screen is displayed.

a I

GE FANUC AUTOMATION NORTH AMERICA. INC.
LOGICMASTER 90 (c) INSTALLATION

The Logicmaster 90 installation process involuves transferring files
from one or more distribution diskettes to the hard disk on your
conputer. Please enter the destination drive (or wuse the default
drive that iz provided).

DESTINATION DRIVE (Hard Disk) : §

Press <ENTER> to accept selection or <E3C> to exit

Note

If you are using Windows 95/98 or Windows NT as your operating
system, you must restart your computer in (16-bit) DOS mode.
Otherwise, an “ERROR: Disk Error, the target sector was not found” or
“[+2553] Not Original Master Diskette” or a similar message will be
displayed.
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7. Specify the hard disk drive and press the Enter key, or just press the Enter key if
the default is correct. The following screen is displayed if this is the first installation

of this disk.
a I
GE FANUC AUTOMATION NORTH AMERICA, INC.
LOGICMASTER 90 (c) INSTALLATION
Software Registered To:

Name :

Company :

Address:

City:

StatesCountry:

Serial #:

Use the "cursor keys" to move betueen fields.
fill fields must be completed before the installation can conmtinue.

(NOTE : The serial number is located on the back of the diskettes)

PRESS <ENTER> TO CONTINUE INSTALLATION OR <ESC> TO EXIT

Note

The Serial Number field must contain the serial number from your
registration card or the back of the distribution disks.

8. Use the cursor keys to move between fields. Each field is validated as you move off
the field. You must fill in all of the fields and press the Enter key in order for the
installation process to continue. If any fields are empty or invalid when the Enter
key is pressed, the first invalid field is highlighted and an error message is displayed.
The system will prompt you to confirm that the registration information is correct as
displayed.

If the registration data is not correct, press: N (No) and correct the registration
information. When the registration data is correct, press: Y (Yes). The data is then
encoded and written onto the master distribution disk. This screen is displayed until
the registration data is successfully written to the master disk, or until the
installation program is aborted by pressing the Escape key. You may print this
screen by pressing the Print Screen key.
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9. When the registration data is successfully written to the master disk, the installation
process can begin. The following screen is displayed after the registration data has
been entered, or on future Logicmaster installations of the same software package.
(Registration is not required once the data is written to the master disk.) Read the
licensing agreement.

4 I

GE FANUC AUTOMATION NORTH AMERICA, INC.
LOGICMASTER 90 (c) INSTALLATION

Sof tuare Registered To:

Name: John Doe
Company: XYZ Manufacturing
Address: 121 Industrial Park Drive
City: Chicago StatesCountry: IL
Serial #: 6123456789

COPYRIGHT (c) 1993 GE FANUC AUTOMATION NORTH AMERICA, INC.
Published in a limited, copyright =ense and all rights,
including trade secret rights are reserved. Unauthorized
usze of the information or program is strictly prohibited.

Installation of this =software reaffirms acceptance of the

terns and conditions of +the licensze agreement distributed
with thiz product.

PRESS <ENTER> TO CONTINUE INSTALLATION OR <ESC> TO EXIT

- /

This information is displayed each time an installation is performed. Pressing the
Enter key after reading this screen means you agree to comply with the stated
terms. Press the Escape (ESQ key to terminate INSTALL and return to MS-DOS.
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10. First, the Installation procedure creates the \LM90 directory in the root directory.

INSTALL checks the files AUTOEXEC.BAT and CONFIG.SYS in the root directory of
the hard disk. These files must contain certain commands to ensure that
Logicmaster90-30/20/Microsoftwareexecutes properly. If neither file exists, they are
both created. If either file already exists, INSTALL will ask if the files should be

automatically modified.

Modifications to AUTDEXEC.BAT and CONFIG.S5YS may be necessary for the
Logicmaster 90 software to execute properly.

fiyeelitl) — The path statement needs to be modified to
include a path to the Logicmaster 90 software.

ONFIG.3Y5 — The number of files and buffers may be adjusted
to match the Logicmaster 90 softuware requirements.

Should these changes be made automatically? (¥/N) [

- 4

If you want the AUTOEXEC.BAT and CONFIG.SYS files to be automatically
modified, enter Y (Yes) or press the Enter key. If there were already versions of
those files in the root directory, they will be renamed to AUTOEXEC.L90 and
CONFIG.L90, respectively.

If you already have AUTOEXEC.BAT and/or CONFIG.SYS files and plan to edit
them yourself, enter N (No). The following screen is displayed:

The following modifications to AUTOEXEC.BAT and CONFIG.SYS need to be
made for the Logicmaster 90 software to execute properly.

AUTOEXEC . BAT

fippend the following subdirectory name to the existing path:
C:\LM90O

ONFIG.3Y3

Modify the maximum number of files and buffers to at least:
BUFFERS=15
FILES=20

Delete the following lines, if present:
DEVICE=GEXDISK.5Y3
DEVICE=GEXM.3Y5

CONFIRM : Should these changes be made automatically? (¥-N) J

- 4
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11. If you change your mind and want INSTALL to automatically update the
AUTOEXEC.BAT and CONFIG.SYS files, enter Y (Yes). Otherwise, enter N (No)
or press the Enter key.

a I

Installing Logicmaster 90 on C:

If this is a first time installation, all necessary subdirectories
will be created and the files copied. If Logicmaster 90 already
exists, it will be updated from the distribution diskette(s). This
installation will take several minutes.

WORKING

- 4

12. INSTALL attempts to create three subdirectories under the root directory on the
hard disk, and transfers the appropriate files to those subdirectories. If the
subdirectories already exist, any files in them are deleted and the new files installed.
If folders exist, they are not deleted.

13. INSTALL will then prompt you to insert any other disks. After all the files have been
transferred, the final installation screen is displayed.

14. The computer must now be re-booted in order to complete the installation process.
After removing the last disk used during the installation process, press
CTRL-ALT-Delete to re-boot the computer. When the MS-DOS prompt is
displayed, enter LM90 to start up the software.

Programmer Setup

Adefault setup file is created during installation. Only in special circumstances will this
file need to be changed. Refer to appendix C, “Programmer Environment Setup,” for
instructions on modifying the setup parameters.
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Using a Modem

Logicmaster 90-30/20/Micro software has a modem auto dial feature which can be
accessed from the main menu of Series 90 PLCs and functions by selecting Logicmaster
90 Utilities (F7).

Note

The Logicmaster 90-30/20/Micro modem auto dial feature only supports
COM1 and COM2.

11 | | | | | | | | L)
T F  E B E E K K dial Bl |

LOGICMASTER 90 UTILITIES

F8 ... Modem futo-Dialer
F9 ... Modem fAuto-Hangup

<{ Use the Escape key to exit >>

o /

1. Press F8 to select the modem auto dial feature.

| Diall Edit Hangup Setup Quit |
Qse cursor keys to highlight dezired item: ENTER to select /

GFK-0466L Chapter 2 Operation
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2. To set the modem parameters, move the cursor to Setup and press the Enter key.

a I

Dialing Directory

Port: ENOE TineOut: J Modem Init String: G
Dial Profix: NG Vi1 Suit ix: EE

\\nge INIT =string: Z200HM (F10) to set other values 4//

A. Complete the fields on the screen displayed, using the Enter key to move among
the fields and the right/left cursor keys to move within each field. Press Zoom
(F10) to display other values, as shown in the following screen.

Note

You can add any non-numerical characters that your modem accepts for
the dial prefix or suffix, e.g., commas to add pauses (particularly useful
when trying to connect to a number in a different country). See your
modem user’s manual for acceptable non-numerical characters.

a I

Dialing Directory

Port: TUJSH TimeOut: [T Modem Init String:

Purt Selection

I D! Suffix:
cumZ
\\Tgpe INIT string: Z00M (F10) to set other values A//

B. Pressthe Enter key to select a parameter for each field. When all the fields are
complete, press the Escape key.
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3. To edit an entry or enter a new listing in the directory, move the cursor to Edit
and press the Enter key.

Dialing Directory

Dialing Directory
[:_add new entry > __]

Highlight entry to edit: 3elect ¢ add new entry > to add entry

a I

/

A. Highlight the entry you wish to edit, or select: < add new entry > and

press the Enter key to add a new listing.

Complete the fields on the screen displayed, using the Enter key to move
among the fields and the right/left cursor keys to move within each field. Press
Zoom(F10) to display the choices for each parameter, cursor to one of the
choices, and then press F10 again or the Enter key to select the parameter.

When all the fields are complete, press the Escape key.

4. To dial anumber, press the Enter key with the cursor on Dial . Use the cursor keys

to select an entry, and then press the Enter key to dial the number.

5. Move the cursor to Hangup and press the Enter key to abort the call and hang up

the modem.

6. To exit the modem, cursor to Quit and press the Enter key, or press ALT-F8 .

Note

All computers with modems or add-in card or PCMCIA slot modems
include communications software. You may choose to use one of these
packages to dial and connect Logicmaster to a remote PLC, especially if
you are using COM3 or COMA4. If you use other communications
software, set up the modem to stay connected (i.e., NOT to hang up the
line) when exiting the software (so that you can start Logicmaster).
Usually, this means forcing DTR high or telling the modem to ignore
DTR.

After exiting Logicmaster, you must re-enter the modem software
package to send a command, such as the command to hang up the line.

Chapter 2 Operation
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Section 4: Startup/Exit

Tostartup Logicmaster 90-30/20/Micro software:

1. At the MS-DOS prompt, type LM90 and press the Enter key. The menu of Series
90 PLCs and functions is displayed.

/TnicRo  |90-z0 |EE |

| | | | |
{Progrnfeonf igfe Pon [ APt 01 K2 Util KConenufeSctup [ Exit |

LOGICMASTER 90 SOFTWARE

FOR SERIES 9@ (c) PROGRAMMABLE CONTROLLERS

Shift-F1 ...
Shift-FZ ...
Shift-F3 ...

Series 90 Micro Programmable Controller
Series 90-20 Programmable Controller
Series 90-30 Programmable Controller

. Logicmaster 90 Programmer Package
... Logicmaster 90 Configuration Package
. PCM Development Package (PCOP)
. fixis Pozitioning Module Package
.. Operator Interface Utilities
. Logicmaster 90 Utilities
... User Command Menu
... Logicnmaster 90 Setup Package
. Exit to DO3

Use the Shift-function keys to select PLC type.
Use the function keys to start softuare package.

\

Beginning with Release 3, a teach file can be used to enter the
Logicmaster90-30/20/Microsoftware. Thisentry teach file will contain
the keystrokes previously taught while entering the programming or
configurator software. Information on using a teach file to enter the
Logicmaster 90-30/20/Micro software can be found in chapter 2,

Note

section 5, “Keyboard Functions.”

2. Use the function keys to select the programming, configuration, or PCM

configuration software.

3. Ifonly one version of Logicmaster 90-30/20/Micro software (either WSI or standard
serial communications) is installed, it will be run automatically. If both versions are
installed, the Logicmaster 90 Setup Package (F9) can be used to select the version to
run. Refer to appendix C, “Programmer Environment Setup,” for instructions on

modifying the programmer environment setup.
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Starting the Programming or Configuration Software

GFK-0466L

To load the programming software, select Program (F1) from the menu of Series 90 PLCs
and functions, shown above. If you wish to load the configuration software, select
Config (F2), or select PCM (F3) to load the PCM configuration software. (For
information on the PCM development software package, refer to the Series 90 PCM
Development Software (PCOP) User’s Manual, GFK-0487.)

The Series 90-30, Series 90-20, and Micro PLCs use the same Logicmaster 90-30/20/Micro
software package for programming. The default PLC type can be selected using the
appropriate shift-function key sequence, as described below, but any of the three PLC
types can be configured using the configuration package.

e |f the configuration file does not already exist in the selected program folder and the
Micro (Shift-F1 ) key is pressed before booting the Logicmaster software, the
reference defaults and CPU will be that of a Micro CPU.

e |f the configuration file does not already exist in the selected program folder and the
90-20 (Shift-F2 ) key is pressed before booting the Logicmaster software, the
reference defaults and CPU will be that of a Model 211 CPU.

e |f the configuration file does not already exist in the selected program folder and the
90-30 (Shift-F3 ) key is pressed before booting the Logicmaster software, the
reference defaults and CPU will be that of a Model 331 CPU.

After selecting Program (F1) or Config (F2), the following screen appears:

/’7 Initializing Version 4.01 - WSI N
LOGICMASTER 90-30 PROGRAMMING SOFTUARE

Sof tware Registered To:
Name: Johm Doe Serial Mo.:
Company: XYZ Manufacturing 6123456789

COPYRIGHT 1993 GE FANUC AUTOMATION NORTH AMERICA, INC.
Publizhed in only a linited, copyright semse and all rights, including
trade secret rights are reserved. Unauthorized wse of the information
or program iz strictly prohibited.

LOGICMASTER is a trademark of GE Fanuc Automation, MNorth America, Inc.
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When the Logicmaster 90-30/20/Micro software powers up, it attempts to automatically
select a program folder:

e |[f there is a program folder beneath the drawer last selected, whose name matches
the program name in the attached PLC, that folder is selected.

e If the current directory is a program folder and its name matches the program name
in the attached PLC, that folder is selected.

e |If there is a program folder beneath the current directory, whose name matches the
program name in the attached PLC, that folder is selected.

e If the current directory is a program folder, it is selected.

® Otherwise, the initial select screen is displayed with the name of the last folder
selected in the Folder field.

dl | | | | | | | | L)
T E Eo B OE E K E E

SELECT OR CREATE A PROGRAMN FOLDER

Program Folder: [Wsil)]

PLC Program Name: soooese

Folders in Drawer: C:S\LM30O

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<{ Use Pglp-PgDn to page through folders. Pres=z ENTER to start selectiom. »»

| I — e T )

Note

At serial baud rates of 1200 or less, the folder cannot be automatically
selected during startup. Once in the programming software, however,
you may use the auto function to automatically select a folder. (Refer to
the information on “Automatic Folder Selection” in chapter 7, “Program
Folders.”)

Enter a name of up to seven characters for the program folder. (The name is also used
for the program.) After entering a name, press the Enter key. If you need more
information about program folders, refer to chapter 7, “Program Folders.”

Exiting (Quitting) the Programming or Configuration Software

2-18

To exit the software at any time, press CTRL-Break and confirm the prompt, or
repeatedly press the Escape key at each prompt. You should always exit the software
before turning the computer off; otherwise, some changes may be lost.

If you respond to the exit prompt (“Exit Logicmaster 90 Package? (Y/N)”) by entering a
1 instead ofa Y (Yes) or N (No), a bookmark feature saves the current context. The
next time you run the software, you will return to the same general location when you
re-enter the software.
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Programming Software Main Menu
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If you selected Program (F1) from the menu of Series 90 PLCs and functions, the
Programming Software main menu shown below is displayed. This menu is used to
access the primary functions of Logicmaster 90-30/20/Micro programming software.

/|PROGRM |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY |[PRINT )
tiprogroffatablesfestatusly & N8 Wgsetup RifolderfEutiltytlgprint |

>
SERIES

90-30 » 90-20 PROGRAMMING SOFTUARE

Version 4.01 Direct Serial - COM

Fi1..... Program Display-Edit

Fg ..... Reference Tables

F3 ..... PLC Control and Status

F? ..... Programmer Mode and Setup
F8 ..... Program Folder Functions
F3 ..... Htility: LoadrsStoresetc.
Fio ..... Print Functioms

<{ Press ALT-K at any time to see special key assignments >>

1
:\LM9IO\LESSON E&
NBEPLACE Y,

Note

For the WSI version of Logicmaster 90-30/20/Micro software, WSI is
displayed after the version number in the screen shown above. For the
standard serial communications version of software, COMis displayed
after the version number.

Function
Key Function Description

F1 Program | Createor editaprogram or monitor program logic. Chapter 3 describes the
programdisplay and explains how to create or edita program.

F2 Tables Display and change reference data. To select a particular reference table,
enter the reference type on the command line before pressing F2. Chapter 4
describes monitoring data and explains how to change tables and variable data.

F3 Status Select the status functions. These functionsinclude displays of /0 faultsand
PLC faults. The memory configuration and the current PLC access level can
also be viewed. Chapter 5 describes these functions.

F7 Setup Display and change serial port setup and other programmer configuration.
Chapter 6 describes these functions.

F8 Folder Create, select, clear, rename, delete, lock, or back up a program folder.
Chapter 7 explains how to use these functions.

F9 Utility Load, store, or verify a program, or clear PLC memory. Chapter 8 explains
how to use the utility functions.

F10 Print Printa program folder. Chapter 9 describes the print functions.
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The function keys remain active after selecting a programming function. You can go
directly from one programming function to another without returning to the main menu
by simultaneously pressing the Shift key and the desired function softkey.

The bottom of the main menu screen contains three lines of status information.

Chapter 2, section 6, “Screen Format,” explains the content of the screen’s status area.

MAIN MENU a43565
F1 | F2_| 3| 2 ] A | Fs_| Fo | F10|
Program Reference PLC Programmer Program Program Print
Dlsplay Tables Control and| Mode and Fold.er Utlll.ly Functions
and Edit Status Setup Functions Functions
F1 F1 F1 F1 F1 F1
Printer
! Load Setup
Serial Select/
— Insert — F1 — Run/Stop — Port | create — from — Printer
PLC Setup PLC Parameters
F2 F2 F2 F2 F2 F2 F2
) Set Store Dgsignate
. creen
— Edit ] ISItgned 1 ;’astswl(.)rd [~ Programmer| [ Delete ] to Print
nteger rotection Mode PLC Device
F3 F3 F3 F3 F3 F3
Double PLC Select Auto— \ge[?:y
1 Modify — Precision —  Fault — SNP 1 Select With — F3
Integer Table Connections Programmer
F4 F4 F4 F4 F4 F4
110 CPLC Print
— Search — Real — — Comm. | - — F4 —
earcl eal Fault Serial Port Backup Program
Table Setup Logic
F5 F5 F5 F5 F5 F5
PLC View Clear g?éescsl
— 5 I Hexadecimal | = Memory M Modes — Restore | [— PLC | Reference
Usage Setup Memory Options
F6 F6 F6 F6
Bi Block Rename Print
F6 inary Memory F6 F6 Values
Usage
F7 F1 F7 F7 F7
Coil Reference
— Option — ASCII - — F7 — Clear — F7 — F7
P Check Téble
Sizes
F8 F2 F8 F8 F8
" PLC Lock
Editor
— Goto options| [ cT'met" — Sweep — F8 —  or — F8 — F8
ounter Table Unlock
F9 F9 F9
— More [ — Mixed — F9 (SEE NOTE) — F9 — F9 — F9 — Pause
F10 F10 F10 F10 F10
Copy Read/Write/
— Zoom — Change — F10 (SEE NOTE) — F10 — to Verify — Ssave
Al Current EEPROM
Fil 2] = 2 = F6 | = Fs | Fo | 10]
Select Cut Paste Include Write Delete Goto More Zoom

NOTE:  Ppress Insert Rung (F1), Edit Rung (F2), or Modify Rung (F3) to display the programming

instructionmenus.
When Password Protection (F2) is pressed (PLC Control and Status functions), F9 will

become the OEM softkey.

When PLC Fault Table (F3) or I/O Fault Table (F4) is pressed
functions) , F9 will become the Clear softkey and F10 will become the ZOOM softkey.

(PLC Control and Status

Figure 2-1. Programming Software Menu Tree
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Configuration Software Main Menu

If you selected Configuration (F2) from the menu of Series 90 PLCs and functions, the
Configuration Software main menu shown below is displayed. The menu lists the
primary functions of the software. The first three menu entries are used to select PLC
configuration functions. The remaining entries are used to select support functions.

110

12

|cru

[sTATUS | | |

ooy [Estatusll — Je L [ctup [FolderfiitiltulBhrint |
>
SERIES

|SETUP [FOLDER |UTILTY |PRINT )

90-30 » 9020 CONFIGURATION SOFTWUARE

UVersion 4.01 Direct Serial - COM

F1 ...... I-0 Configuration

FZ2 ...... CPU Conf iguration

F3 ...... PLC Control and Status

F? ...... Programmer Mode and Setup
F8 ...... Program Folder Functions

F9 ...... tility: Load-Storesetc.

F10 ...... Print Functioms

<< Press ALT-K at any time to see special key assignments >>

ONFIG VALID

1
:\LM9@\LESSON Eﬂ
NREPLACE

J

Note

For the WSI version of Logicmaster 90-30/20/Micro software, WSl is
displayed after the version number in the screen shown above. For the
standard serial communications version of software, COM is displayed
after the version number.

Function
Key Function Description

F1 170 1/Cconfiguration is the process of describing to the software the content of a
PLC system’srack(s). Chapter 10tells howtocomplete I/0O configuration.

F2 CPU CPU configuration sets the operating characteristics of the CPU. Chapter 11
describesthe CPU configuration.

F3 Status The status function displays I/0 faultsand PLC faults. You will also use this
function to display PLC information such as memory usage and to assign
passwords. Chapter 5 describes these displays.

F7 Setup The programmer setup function sets up the computer’s serial ports, current
operating mode, and PLC connection. Refer to chapter 6 for information on
the setup function.

F8 Folder Program folder functions are a group of file-handling utilities which you will
use to create, delete, back up, and limit access to configuration and program
files. Chapter 7 describes these functions.

F9 Utility Program utilities are used to transfer information between the computer and
the PLC. Anadditional program utility is used to clear memory in the PLC.
Chapter 8 explains how to use the program utilities.

F10 Print Print functions are used to generate configuration printouts and to setup a
destination for screen prints. Chapter 9 describes these print functions.

GFK-0466L
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The functions are selected using the function keys shown on the top line of the screen.

You can go directly from one function to another without returning to the main menu by
using the shift function keys.

MAIN MENU a43566
| 2| = Fa|rs| re]  F7 | Fs | Fo | F10 |
I1e) cPU PLC Programmer Program Program Print
Configuration Configuration Control and Mode and Fold.er Utlll.ly Functions
Status Setup Functions Functions
F1 F1 F1 F1 F1 F1
Printer
PLC Serial Select/ Configuration Setup
= | Run/Stop - - = — :
ime — of — Day PLC Port Create from Printer
Clock Setup PLC Parameters
F2 F2 F2 F2 F2
Set Store Designate
P d Configuration Screen
— F2 asswor [~ Programmer| [™] Delete | [ to T Print
Protection Mode PLC Device
F3 F3 F3 F3 F3
. Verify PLC
Assign PLC Select Auto— Configuration
— SNP ] Fault m SNP - Select - with — F3
ID Table Connections Programmer
F4 F4 Fa F4 F4
110 PLC i
Memory Print
u — Fault — Comm. — Backi — F2 | i X
Allocation Table Serial Port ackup Configuration
Setup
F5 F5 F5 Fs
PLC View Clear
— F5 — Memory m Modes [—] Restore| [ PLC — F5
Usage Setup Memory
— F6 = r6 — F6 — F6 — F6 — F6
F7
— F7 — F7 — F7 [~ Clear — F7 — F7
F8
Lock
— F8 — F8 — F8 — o — F8 — F8
Unlock
F9
— F9 — F9 — F9 — F9 — F9 —| Pause
F10 F10
Read/Write/!
— F10 — F10 — F10 — F10 | Verify —  sawe
EEPROM
F1
Equal
continued
on next
page

Figure 2-2. Configuration Software Menu Tree
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continued a44987
from
previous
page
Fi| F2 | F3| Fa| F5 | 6| F7] Fs | Fo| F10]
Model 30 Genius Power Rack Communications Other Zoom
110 Supply Selection
F1 F1 Fl
|| Discrete| | __ F1 - _— L1 pcm
Input PS
F2 F2 F2
L_IDiscrete| |1 gcom — — 2 — HSC
Output
F3 F3 F3
|_|Discrete| |__ F3 L 3 L] serial | Foreign
Mixed Modules
F4 F4
L Analog| |— k4 — Fa — Fa | Operator
Input Interface
F5 FS
— Analog| |— pg — 5 — 5 —  APM
Output
F6
| Analog| L g — F6 — F6 — F6
Mixed
F7
— Other — F7 — F7 — F7 — F7
— F8 — F8 — F8 — F8 — F8
F2
— F9 — Default — F9 — F9 — F9
— F10 — F10 — F10 — F10 — F10
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Section 5: Keyboard Functions

This section describes the keyboard functions that are active in the Logicmaster
90-30/20/Micro software environment. Italso describes playback functions, which can be
used to assign sequences of frequently-used keystrokes to a file for simple recall later on.

Keyboards Supported

Logicmaster 90-30/20/Micro programming software can be used with the 83-key or
101-key keyboard for an IBM PC personal computer, or a Workmaster, Workmaster |1, or
CIMSTAR I industrial computer. Other types of keyboards for the IBM PC-XT, PC-AT, or
IBM-compatible computer may work with Logicmaster 90-30/20/Micro software, but
have not been tested. The 91-key keyboard for the Workmaster computer, developed for
use with Logicmaster 6 programming software, would be difficult to use since
Logicmaster 90-30/20/Micro software was designed to use with standard keyboards.

Key Functions

AppendixE, “Key Functions,” lists the keyboard functions that are active in the
Logicmaster 90-30/20/Micro software environment. Appendix E also containsa
perforated Help card which can be removed from this manual. This information may
also be displayed on the programmer screen by pressing ALT-K to access key help.

Keyboard Macros (Teach Mode)

Logicmaster90-30/20/Micro software can be instructed to record sequences of keystrokes
and play them back with a single keystroke. These sequences of keystrokes are referred
to as keystroke macros or teach sequences.

A combination of keystrokes might represent a series of frequently used functions or
part of a program that you want to duplicate. An example of a simple keystroke macro
would be the sequence of keystrokes needed to create the following line of logic:

2?7?77?7°777? 2?77?7777

The auto-next highest reference address function, described at the end of chapter 3,
section 9, “Rung Edit,” provides another example of using a keystroke macro.

The keystrokes that make up a keystroke macro are stored in a file named KEYx.DEF
where X is a digit in the set 0 to 9 that you choose when you create the keystroke macro.
This file is called a teach file; it is located in the current program folder.
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Creating a Teach Sequence
Follow the steps below to create a keystroke macro:

1. Select the starting point in Logicmaster 90-30/20/Micro software at which you wish
your macro to begin. You must remember this starting point when you execute or
play back the macro you are about to record. For example, if you are editing ladder
diagram logic, you must ensure that a condition such as whether you were in EDIT
mode when you started recording holds when you are playing back the macro.

2. Itis often simplest to begin the macro from an easy-to-remember starting point such
as the main menu, the Print menu, or the Edit Program commands. When you wish
to begin recording keystrokes, press and hold the ALT key while pressing the T key.
Then, select a playback file by pressing one of the key combinations between ALT-0
and ALT-9 . If you select a key combination that has been used previously in the
current folder, the software will ask you if you want to overwrite it. Logicmaster
90-30/20/Micro software will now record all the keystrokes that you make.

3. When you have completed your sequence of keystrokes, press ALT-Q to exit TEACH
mode. The software will stop recording keystrokes and create a teach file.

Playing Back a Teach Sequence

Before replaying the keystroke macro, be sure that the Logicmaster 90-30/20/Micro
software is in the state it was in when you started recording the macro. Then, press the
ALT-digit combination you were prompted for when you started recording. The
software will rapidly execute the keystrokes you recorded as though they were entered
from the keyboard.

The only keyboard input recognized during playback is ALT-A, which causes the
Logicmaster 90-30/20/ Micro software to ask you if you want to stop the playback.

If an error condition is encountered during playback, an error message is displayed,
playback is paused, and you will be prompted to continue or stop the key sequence.

Pausing the Playback of a Teach Sequence

A pause may be entered in a keystroke macro. If you are recording a sequence of
keystrokes and need to pause playback to examine something on the screen, press
ALT-Z at the point where you would like playback to pause. This may be done as many
times as you like while recording a macro. A message will be displayed telling you that a
user prompt key (a pause) has been recorded.

When the Logicmaster 90-30/20/ Micro software encounters the ALT-Z key combination
during playback, it displays a prompt and waits until the space bar is pressed to
continue.
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Using a Teach File to Run Software from an MS-DOS Batch File

Beginning with Release 3.02, Logicmaster 90-30/20/Micro software may be run using a
teach file, which contains keystrokes previously taught while entering the Logicmaster
90-30/20/Micro programming or configuration software packages. This feature allows
LM90 to be invoked from an MS-DOS batch file, to play back keystrokes to perform
desired function(s), and to return to the batch file to execute the next command. This
can be helpful when executing multiple print requests.

The keystroke macro is stored as the text file <filename>.tch. The file name must
identify either the programming or configuration software package. For example,
prg9030.tch could be used as the file name for the programming software and
cfg9030.tch could be used for the configurator software. The file extension must be
.tch

To begin recording keystroke macro, enter the executable path, at the MS-DOS prompt,
which corresponds to the version of software installed on your computer:

Software Version Executable Path
WSIlprogrammer ¢:\Im90\p30\prg9030
WSl configurator ¢:\Im90\c30\cfg9030
Standardserialcommunicationsprogrammer ¢:\Im90\p30s\prg9030
Standardserialcommunicationsconfigurator ¢:\Im90\c30s\cfg9030

Enter the name of the teach file for this macro (e.g., prg9030.tch) and the letter t after
the path. The t indicates TEACHmode. For example, to begin recording keystrokes to
a teach file named prg9030.tch, enter:

C:\Im90\p30\prg9030 prg9030.tch t

To end the teach sequence, press ALT-Q, or CTRL-Break to end the teach sequence and
exit the software.

To play back the keystroke macro, enter the path and teach file name, followed by the
letter p for PLAYBACKmMode. For example, to play back a macro for the programming
software, enter:

C:\Im90\p30\prg9030 prg9030.tch p or c:\Im90\p30\prg9030 p

To initialize the communications driver for the standard COM port version of
Logicmaster 90 software, the batch file must contain the line: ¢:\Im90\wsil30 i
before the command to create or play back the teach file. The line: c:\Im90\wsil30 r
must be added after the command to create or play back the teach file in order to
remove the communications driver. For example:

¢:\Im90\wsil30i

¢:\Im90\p30s\prg9030 p
¢:\Im90\wsil30r
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Section 6: Screen Format

This is a typical bit-oriented reference table display for Logicmaster 90-30/20/Micro
software.

/|PROGRM |[GIIRAY |STATUS | | I |SETUP |FOLDER |UTILTY |[PRINT )
il Quint  Redint B JEhex  Nibin  Wgascii Ritnctr REhixed fchgalll

2
INPUT STATUS
#0001 DUELL_T
00001 Jo00ee00 000EEE00 00OEEOO0 0OAEEOOO 00AEEOO0 0001000 OOEEEOEOO 0OEEAOOO
00065 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO
00129 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO

00193
00257 00000000 00000000 00000000 G0O0O000 OO0O0O00 0O00O0O0 OGOOOOO0O OOOOOOOO
00321 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO

00385 00000000 00000000 00000000 OG0O000OD 0OOOOOOD VOOOOOOD VOLOOOOO DOOOOODO
00449

ID: AOGOG1 JRUN-DUT EN

: ZZms 3CAN
*\LMIONLESSON

LOGIC EQUAL
[PRG: LESSON

»210001 @ DUELL_T :: weld duell timer J

L4 ACC: WRITE LOGIC

The main part of the screen shows menus, data, and other information related to the
function you are currently using.

Function Key Assignments

The top two lines of the screen show the functions that are currently available. The
main functions displayed in the upper line are selected by pressing the Shift key with a
function key, F1 through F10.

The active function appears in a reverse-video block. In the following example, the
active main function is reference tables.

|[PROGRM | TR |STATUS | [ [ ISETUP |FOLDER |UTILTY |PRINT
i Jdint  Jedint J& Johex  Webin  Wgascii Retnctr femixed fldchgalll

The lower line displays the secondary functions that can be selected with that main
function key active. In the example above, they are the display formats that are
available while using reference tables. These formats are selected by pressing a function
key, F1 through F10, without using the Shift key.
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Message Line

Directly under the function key area is the message line. Errors in command syntax, or
those discovered while executing commands or selections, are displayed on the message

line. Prompts for additional information required from the user are also displayed on
the message line.

Command Line

The command line, identified by the > prompt, displays typed entries, such as data to be

used for the table being displayed. It is used to enter instructions, references, or
comments.

Status Information

The bottom three lines display information about the status of the programmer, the PLC,

the program, and the keyboard. The information displayed will change depending on
the programmer mode. For example:

ID CONVEY K

{ 25msFIXED

ONLINE
C:\ACME\CONVEYOR\CVLINE3

& L3 ACC: WRITELOGIC [e& LOGIC NOT EQ

Status Area Description
Top line Displaysinformation about the attached PLC and the programmer.
Secondline | Identifiesthecurrent program.
Thirdline

Shows the status of the keyboard; whether Caps Lock, Scroll Lock or Num Lock
isactive, and whether the keyboard isin REPLACEor INSERT mode. For
some programming functions, the third status line displays additional

information, described in later sections of this manual. Items appear in the
statusinformation area only when needed.
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PLC/Programmer Status: Definitions

The top line of the status area displays information about a PLC and about the
programmer. Some of the information displayed reflects selections made using the PLC

monitoring functions. For information about using these functions, refer to chapter 5,

“PLC Control and Status.”

shp id g plc state scantime ¥ mode [& access level equality

Items that may appear on this line are explained in the following table. (Items will not

appear on the status lines if they are not used for the currently active function.)

Field

Description

SNPID

The Series Ninety Protocol (SNP) identifier assigned to the PLC.

PLC State

The current status of the CPU:

RUN/OUTEN: PLC running the logic program, outputs enabled.

STOP/IOSCAN: PLC stopped, not executing the logic program,
scanningl/0.

STOP/NOIO: PLC stopped, not executing the logic program,
nol/Oscan.

STOP/FAULT: PLC stopped due to a fault; check fault tables.

Scan Time

The CPU sweep time in milliseconds. This is followed by the type of the scan,
which may be:

SCAN:  Each scan executed as fastas possible.
FIXED: Constantsweep timerenabled, scan fixed to set time limit.
OVER: Constant sweep timer enabled, scan exceeds the set time limit.

Mode

The current mode of the programmer connected to the CPU:

OFFLINE: No communications with PLC, or no PLC attached.

ONLINE: Actively communicating with the PLC.

MONITOR:  Sameas ONLINE, but programmer cannot modify the
contents of the PLC.

AccessLevel

The password access level of the PLC:

LEVEL 4: Changepassword writelogic/configuration.
LEVEL 3: Writelogic/configuration,PLCstopped.
LEVELZ2: Write data, clear fault tables.

LEVEL1: Read PLC only.

Equality

This field compares the program in the PLC with the version in the folder:

LOGICEQUAL: Both program versions are the same.

LOGICNOTEQ: Program versions may be different.

BLOCKEDIT: The PLC program is the same as that in the current
programfolder, the current block is being edited online
and may be differentin the programmer. The block can
be stored to the PLC by pressing ALT-S.
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Selecting the Programmer Operating Mode

Both the programmer and the configuration software operate in three modes:
OFFLINE, MONITOR and ONLINE. In OFFLINE mode, no data transfer takes place
between the computer and the PLC. Programs and configuration data may
conveniently be developed in OFFLINE mode, with or without the computer
connected to a PLC. In MONITORmode, if communications have been established
between the computer and the PLC, the computer can read data from the PLC but may
not transfer data to it. With communications established in ONLINE mode, programs
and other data can be transferred between the PLC and the computer.

If you are using a Workmaster or CIMSTAR | industrial computer, you may configure the
Logicmaster 90-30/20/Micro software to use the keyswitch to select the operating mode.
For those computers without a keyswitch, or if the keyswitch is not enabled, mode
selection can be made by:

® Pressing the ALT and Mkeys simultaneously (i.e., press the Alt  key and hold, then
press the Mkey). Repeatedly pressing ALT and Mswitches the operating mode from
OFFLINE to MONITORto ONLINE and then back to OFFLINE.

® (Going to the Programmer Setup screen (Shift-F7 ) and selecting an operating
mode. For more information on using the Programmer Setup screen to select the
operating mode, refer to chapter 6, “Programmer Setup.”
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Program Editing

Thischapter describes the program edit features of Logicmaster 90-30/20/Micro
programming software. Program display and editing may be protected by passwords. If
your system has been set up to use passwords and is in ONLINE mode, you may have to

enter a password in order to use the functions described in this chapter. Chapter 3

contains the following sections:

Section Title Description Page
1 LadderLogic SummarizestheSeries90-30/20/Microinstruction set. Refer to 3-2
Program the Series90-30/20/MicroProgrammableControllersReference
Elements Manual, GFK-0467, foradditional information on each of these
instructions.
2 ProgramFormat | Describesthe format of aladder logic rung. 3-18
3 ProgramEntry Describes how to insert logic elements and functions in a pro- 3-23
gram and three ways to exit from arung.
4 Program Describes program annotation and how to enter nicknames 3-30
Annotation andreferencedescriptions.
5 Variable Describes how to enter annotation using the variable 3-33
DeclarationTable | declaration table. Also describes how toimportand exportfiles
in SNF format.

RungComments | Describes how to insert rungcomments. 3-46
Changing the Describes how to show reference description information at 3-52
DisplayMode each symbol or reference address in the program.

8 SubroutineBlocks | Describes how to use block declarations in a main 3-57
programblock.
9 Rung Edit Describes how to modify an existing program by adding rungs, 3-67
deleting rungs, and editing rungs. This section also describes
how to select, cut, paste, include, and write rungs or declara-
tions, and how to use the open space functions to open
element spaces in the rung.
10 EditorOptions Describes optionsin the program editor, includingmultiple 3-92
coil use and automatic insertion of references.
11 Search Function | Describes how to search for a reference or instruction using the 3-98
searchfunction.
12 Onlin&editing/ | Describes how to make changes to or debug a program while 3-104
Monitoring the program is running.
Note
Whentheprogrameditorisentered, the Logicmaster 90-30/20/Microsoftware checksthe
amount of space on the disk containing the program folder. If insufficient space existsto
support changes to the program, the folder is temporarily locked. Program logic may be
viewed, but not changed. If space is freed up on the disk using MS-DOS, the lock state is
automatically cleared when you runLogicmaster0-30/20/Micrcsoftware.
3-1




Section 1: Ladder Logic Program Elements

The tables in this section summarize the programming instructions available for Series
90-30 PLCs, Series 90-20 PLCs, and Micro PLCs. You can access all of these instructions
from either the Insert (F1) or Edit (F2) function by selecting one of the main functions
displayed in the upper line shown below. Press the Shift key and the function key for
the function you wish to select. For example, to select one of the math functions, first

press Shift-F3

to display the math functions listed in table 3-3 in this section. Then,

select the appropriate math function by pressing the function key for that particular

function.

[RELAY

[TMRCTR |MATH  |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP

i Tk E O FGh K am Kot [Ehorz Gnore |

These function keys provide access to the instructions required to edit ladder diagram

rungs:
Function
Key Function Description Page
F1 Relay Select contacts, coils, and links in ladder logic rungs. 3-3
Functions
F2 Timer/ | Selecton-delay and stopwatch-type timers, up counters, and 3-5
Counter | downcounters.
Functions
F3 Math Selectaddition,subtraction,multiplication,division,modulo 3-6
Functions | division,square root, sine, cosine, tangent, inverse sine, inverse
cosine, and inverse tangent functions.
F4 Relational | Select functions which can compare two numbers: equal, not 3-9
Functions | equal, greater than, greater than or equal, less than, and less
than or equal. Or, testa value against a range of numbers.
F5 Bit Select functions which can perform comparison and move 3-10
Operation | operationson bitstrings: Logical AND, OR, and exclusive OR;
Functions | logical invert; shift left or right; rotate left or right; bit test, bit
set, bit clear, and bit position.
F6 DataMove | Select basic data move functions: move, block move, block 3-11
Functions | clear, shift register, bit sequencer,and communications request.
F7 Table Copy from one array to another; and search for all array 3-11
Functions | valueswhich are equal, not equal, greater than, less than,
greater than or equal, or less than or equal to a specified value.
F8 Conversion | Convert a data item from one number type to another, such as 3-12
Functions | signed integer to 4-digit BCD format or BCD-4 to signed
integer format.
F9 Control Limit programexecution, call a subroutine, enter acommentin 3-13
Functions | aprogram, and alter the way the CPU executes the program.
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Appendix D, “Instruction Mnemonics,” lists the complete mnemonics for each
programming instruction. Please refer to the Series 90-30/20/Micro Programmable
Controllers Reference Manual, GFK-0467, for additional information on each instruction.

Table 3-1. Relay Functions

Key | Instruction | Mnemonic Function Description
SelectingRelay Functions(Shift-F1) displays these function keyassignments:
F1 -1 I- &NOCON Normally Anormally open contact passes power
Open Contact | if the associated reference is ON.
F2 -1/1- &NCCON Normally Anormally closed contact passes power
ClosedContact | if the associated reference is OFF.
F5 —( )- &NOCOIL Normally The associated reference is set ON if
Open Coil the coil receives powver.
F6 —(SM)- &SMLAT RetentiveSET | The associated reference is set ON if
Coil the coil receives power. The reference
remains set until reset by an —-(RM)-
coil. Its state is retained through power
failure and STOP-TO-RUNransition.
F7 —(RM)- &RMLAT Retentive The associated discrete reference is
RESET Coil reset OFF if the coil receives power.
The reference remains reset until set by
an —(SM)- coil. Its state is retained
through power failure and STOP-TO-
RUNransition.
F8 vert | &VE VerticalLink | Avertical link with no contact function
or reference.
F9 horz - &HO Horizontal A shunt; also acts as a delete function.
Link
F10 more Additional relay functions you can
select.

Chapter 3 Program Editing
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Table 3-1. Relay Functions (Continued)

Key

Instruction

Mnemonic

Function

Description

Pressing More (F10) displays these additional relay function keyassignments:

F1

—<+>

&COILCTD

Continuation
Coil

If power to the coil is ON, the
continuation coil sets the next
continuation contact ON. If power is
OFF the continuation coil sets the next
continuation contact OFF.

F2

<+>—

&CONCTD

Continuation
Contact

The continuation contact passes power
to the right if the preceding
continuation coil is set ON.

F3

_(/M)_

&NCMCOIL

Negated
Retentive Coil

The associated discrete reference is set
ON if the function does not receive
power. The state is retained through
power failure and STOP-TO-RUN
transition.

F4

/)~

&NCCOIL

NegatedCoil

The associated discrete reference is set
ON if the coil does not receive power.

F5

~(M)-

&NOMCOIL

RetentiveCoil

The associated discrete reference is set
ON if the coil receives power. The state
is retained through power failure and
STOP-TO-RUN transition.

F6

_(S)_

&SLAT

SET Coil

The associated discrete reference is set
ON if the coil receives power. It
remains set until reset by an —(R)- coil.

F7

_(R)_

&RLAT

RESET Coil

The associated discrete reference is set
OFF if the coil receives power. It
remains reset until set by an —(S)- coil.

F8

_( T)—

&PCOIL

Positive
TransitionCoil

If the associated discrete reference is
OFF when the coil receives power,
the reference will be set ON for one
logic scan. This coil can be used as a
one-shot.

F9

_( l)—

&NCOIL

Negative
TransitionCoil

If the associated discrete reference is
ON and the coil is not receiving power,
the reference will be set ON for one
logicscan.

F10

more

Return to the first level of relay
functions.
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Table 3-2. Timer and Counter Functions

Key

Instruction

Mnemonic

Function

Description

Selecting Timer/CounterFunctions(Shift-F2) displays these function keyassignments.

F1

ondtr

&ONDTR

On-Delay
Stopwatch
Timer

The ONDTR function accumulates time
while receiving power. It passes power if
the current value exceeds the preset val-
ue. The current value is reset to zero

when the reset (R) input receives powver.

F2

oftd

&OFTD

Off-Delay
Timer

The OFDT function increments while
power flow is off, and resets to zero
when power flow is on. Time may be
counted in tenths of seconds (the de-
faultselection), hundredths of seconds,
or thousandths of seconds. The range is
0to +32,767 time units. The state of
this timer is retentive on power failure;
noautomaticinitializationoccursat
power-up

F3

tmr

&TMR

On-Delay
Timer

The current value of the TMR function
is set to zero when the function transi-
tions on. The function accumulates
time while receiving power, and passes
power if the currentvalue is greater
than or equal to a preset value.

F4

upctr

&UPCTR

Up Counter

The UPCTR function increments by 1
each time the function receives
transitionalpower. If the currentvalue
stored in the counter is greater than or
equal to a preset value, the function
passespower. The R inputis used to
reset the counter to zero.

F5

dnctr

&DNCTR

Down Counter

The DNCTR function counts down
from a preset value every time the
functionreceivestransitional power. If
the current value of the counter is zero,
the function passes power. The R input
is used to set the current value to equal
the preset value.

F10

tmbase

Select the time base of atimer. Time
may be counted in tenths of seconds or
hundredths of seconds.

Pressing Timebase (F10) displays these fu

nctionkeyassignments:

F2

0.1s

_TEN

0.1second

Time is counted in tenths of a second.

F3

0.01s

_HUN

0.01second

Time is counted in hundredths of
asecond.

F4

0.001s

_TH

0.001second

Time is counted in thousandths of
asecond.

F10

instrs

Return to the timer and counter
functions.

Chapter 3 Program Editing

Note

The Off-Delay timer and the thousandth of a second timebase are
available to Release 4.5 and later of all models of CPUs, and when using
Logicmaster 90-30/20 4.5 or higher. These features are not available to
earlier releases of CPUs, nor earlier versions of Logicmaster.
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Table 3-3. Math Functions

Key | Instruction | Mnemonic Function Description

SelectingMath Functions(Shift-F3) displays these function keyassignments:

F1 add &ADD Addition Add two numbers. The ADD function
passes power if the operation does not
resultin an overflow.

F2 sub &SUB Subtraction Subtract one number from another.
The SUB function passes power if
the operation does not result in an
overflow.

F3 mul &MUL Multiplication | Multiply two numbers. The MUL
function passes powver if the operation
does not result in an overflow.

F4 div &DIV Division Divide one number by another,
yielding a quotient. The DIV function
passes power if the operation does
not resultin an overflow and if there
is no attempt to divide by zero.

F5 mod &MOD ModuloDivision | Divide one number by another,
yieldingaremainder. The MOD
function passes power unless there is
an attempt to divide by zero.

F6 sqrt &SQRT SquareRoot Find the square root of an integer

or real value. When the function
receives power flow, the value of the
output Q is set to the square root of
the input IN.

F9 more Pressingmore (F9) displays the Trig
functionsplusthedegree/radian
functions (see next page).

F10 types Select a data type for the function.
Pressing Types (F10)displaysthe
function keys described in Table 3-10
on page 3-15.

Note

Math functions can generally use the Real data type, but Real data
requires a floating-point CPU(all releases of 352 CPUs; for all other 350
and higher CPUs, floating point support began with Release 9).
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Table 3-3. Math Functions (Continued)

Key Instruction| Mnemonic ‘

Function

Description

Pressing More (F9) displays these additional math function keyassignments:

F1 sin &SIN

Trigonometric
Sine

Find the trigonometric sine of the in-
put. When the function receives
power flow, it computes the sine of
IN, whose units are radians, and
stores the result in output Q.

F2 cos &COS

Trigonometric
Cosine

Find the trigonometric cosine of the
input. When the function receives
power flow, it computes the cosine of
IN, whose units are radians, and
stores the result in output Q.

F3 tan &TAN

Trigonometric
Tangent

Find the trigonometric tangent of the
input. When the function receives
power flow, it computes the tangent
of IN, whose units are radians, and
stores the result in output Q.

F4 asin &ASIN

Inverse Sine

Find the inverse sine of the input.
When the function receives power
flow, it computes the inverse sine of
IN and stores the result in output Q,
whose unitsare radians.

F5 acos &ACOS

InverseCosine

Find the inverse cosine of the input.
When the function receives power
flow, it computes the inverse cosine of
IN and stores the result in output Q,
whose unitsare radians.

F6 atan &ATAN

Inverse Tangent

Find the inverse tangent of the input.
When the function receives power
flow, it computes the inverse tangent
of IN and stores the result in output
Q, whose units are radians.

F7 deg &DEG

Convertto
Degrees

When the function receives power
flow,aRAD_TO_DEG conversion is
performed on the real radian value of
IN and the result is placed in output
degree real value Q.

F8 rad &RAD

Convertto
Radians

When the function receives power
flow,aDEG_TO_RAD conversionis
performed on the real degree value in
input IN and the result is placed in out-
put real radian value Q.

F9 more

Changes the menu to additional math
functions.

Note

The above math functions require a floating-point CPU (all releases of
352 CPUs; for all other 350 and higher CPUs, floating point support

began with Release 9).

Chapter 3 Program Editing
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Table 3-3. Math Functions (Continued)

Key | Instruction | Mnemonic Function Description
F1 log 10 &LOG Base 10 When the function receives power
Logarithm flow, it finds the base 10 logarithm of

the real value in input IN and places
the result in output Q.

F2 In &LN Natural When the function receives power
Logarithm flow, it finds the natural logarithm
base (e) of the real value in input IN
and places the result in output Q.

F3 exp &EXP Power of e When the function receives power

flow, the natural logarithm base (e) is
raised to the power specified by IN and
the result is placed in Q.

F4 expt &EXPT Power of X When the function receives power
flow, X s raised to the power specified
by IN and the result is placed in Q.

Note

The above math functions require a floating-point CPU(all releases of
352 CPUs; for all other 350 and higher CPUs, floating point support
began with Release 9).
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Table 3-4. Relational Functions

Key

Instruction

Mnemonic

Function

Description

SelectingRelational Functions(Shift-F4) displays these function keyassignments:

F1

€q

&EQ

Equal

Test for equality between two
numbers. The EQ function passes
power if the two inputs are equal.

F2

ne

&NE

NotEqual

Test for non-equality between two
numbers. The NE function passes
power if the inputs are not equal.

F3

gt

&GT

Greater Than

Test for one number greater than
another. The GT function passes
power if the first parameter is greater
than the second parameter.

F4

ge

&GE

Greater Thanor
Equal To

Test for one number greater than or
equal to another. The GE function
passes power if the first parameter is
greater than or equal to the second
parameter.

F5

&LT

Less Than

Test for one number less than another.
The LT function passes power if the
first parameter is less than the second
parameter.

F6

&LE

Less Thanor
Equal To

Test for one number greater than or
equal to another. The LE function
passes power if the first parameter is
less than or equal to the second
parameter.

F7

range

&RANG

Range

Test the input value against a range of
two numbers. Thisinstructionisonly
available for release 4.50 or higher
CPUs (4.02 of the 341) and in Logic-

master90-30/20Version 4.5 and above.

F10

types

Select a data type for the function.
Pressing Types (F10)displaysthe
function keys described in Table 3-10
on page 3-15.

Chapter 3 Program Editing

Note

You can use the Real data type for Relational functions except Range,
but Real data requires a floating-point CPU(all releases of 352 CPUs; for
all other 350 and higher CPUs, floating point support began with

Release 9).

3-9




3-10

Table 3-5. Bit Operation Functions

Key | Instruction | Mnemonic Function Description
SelectingBit Operation Functions(Shift-F5) displays these function keyassignments:

F1 and &AND LogicalAND Logical AND of two bit strings.

F2 or &OR Logical OR Logical OR of two bit strings.

F3 xor &XOR LogicalExclusive | LogicalExclusive OR of two bit

OR strings.

F4 not &NOT Logicallnvert Logical inversion of a bit string.

F5 shl &SHL Shift Left Shiftabitstring left.

F6 shr &SHR ShiftRight Shiftabitstring right.

F7 rol &ROL Rotate Left Rotate a bit string left.

F8 ror &ROR RotateRight Rotate a bit string right.

F9 more Additional bitoperationfunctions
you can select.

F10 types Select a data type for the function.
Pressing Types (F10)displaysthe
function keys described in Table 3-10
on page 3-15.

Pressing More (F9) displays these additional bit operation function keyassignments:

F1 bittst &BTST Bit Test Test a bit within a bit string.

F2 bitset &BSET Bit Set Set one bit within a string to true.

F3 bitclr &BCLR BitClear Set one bit within a string to false.

F4 bitpos &BPOS Bit Position Locate a bit set to true within a bit
string.

F5 mskcmp &MCM Masked Perform a masked compare of two

Compare arrays (available only for Release 4.5

or higher CPUs and in Logicmaster
90-30/20/rsion4.5and above.).

F9 more Return to the first level of bit opera-
tionfunctions.
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Table 3-6. Data Move Functions

Key | Instruction Mnemonic Function Description
SelectingData Move Functions(Shift-F6) displays these function keyassignments:

F1 move &MOV Move Move one or more bits of data with-
in PLC memory.

F2 blkmov &BLKMOV Block Move Move a block of up to 7 constants to
PLCmemory.

F3 blkclr &BLKCLR BlockClear Clear (0)oneormorebytes/words
of PLC memory.

F4 shfreg &SHFR ShiftRegister Shift one or more words or bits of
data through a block of PLC
memory.

F5 bitseq &BITSEQ Bit Sequencer Sequence a 1 through a group of
bitsin PLC memory.

F7 comreq &COMMREQ | Communication | Send acommunications requesttoa

Request smart module in the PLC.

F10 types Select a data type for the function.
Pressing Types (F10)displaysthe
function keys described in table
3-11 on page 3-15.

Note

You can use the Real data type with Move and Block Move functions,
but Real data requires a floating-point CPU(all releases of 352 CPUs; for
all other 350 and higher CPUs, floating point support began with

Release 9)

Table 3-7. Table Functions

Key | Instruction | Mnemonic Function Description
Selecting Table Functions(Shift-F7) displays these function keyassignments:

F1 srheq &SRCHEQ SearchEqual Search array for values equal to a
specifiedvalue.

F2 srh ne &SRCHNE | SearchNotEqual | Searcharray for values notequal to a
specifiedvalue.

F3 srhgt &SRCHGT SearchGreater | Searcharray forvalues greater than

Than aspecified value.
F4 srhge &SRCHGE SearchGreater | Searcharray forvalues greater than
Than or Equal or equal to a specified value.

F5 srhlt &SRCHLT Search Less Than | Searcharray for values less than a
specifiedvalue.

F6 srhle &SRCHLE Search Less Than | Searcharray for values less than or

orEqual equal to aspecified value.

F8 arrmov &ARRMOV Array Move Copy aspecified number of data
elements fromasource array to a
destinationarray.

F10 types Select a data type for the function.
Pressing Types (F10)displaysthe
function keys described in Table 3-10
on page 3-15.
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Table 3-8. Conversion Functions

Key | Instruction | Mnemonic Function Description
SelectingConversion Functions(Shift-F8) displays these function keyassignments:
F3 -bcd-4 &TO_BCD4 Convertto Converta value to 4-digitBCD
BCD-4 format. The - BCD-4function passes
(FromINT) power unless the number to be

converted is out of range (greater
than 9999), and no conversion is
performed.

F5 -word &TO_WORD | ConverttoWord | ConvertaReal value to Word
(FromREAL) format. The [-] WORD function
passes power unless the number to be
converted is out of range (0 to 65,535);
if so, the conversion is then set to the
maximum or minimum (based on ex-
ceeding or going below the limits of
the range), and power flow is not

passed.
F6 —int &TO_INT ConverttoINT Converta value to signed integer
(FromBCD-4or | format. The [-] INT function passes
REAL) power unless the number to be

converted is out of range (-32,768 to
+32,767); if so, the conversion is then
set to the maximum or minimum
(based on exceeding or going below
the limits of the range), and power
flow is not passed.

F7 - tdint &TO_DINT | ConverttoDINT | Convertavaluetodouble precision
(FromBCD-4or | integerformat. The [-]DINT func-
REAL) tion passes power unless the number

to be converted is out of range
(-2,147,483,648 to +2,147,483,647); if
s0, the conversion is then set to the
maximum or minimum (based on ex-
ceeding or going below the limits of
the range), and power flow is not
passed.

F8 - real &TO_REAL ConverttoReal Converta value to real value format.
(FromINT,DINT, | The[-]REAL functionalways
BCD-4 or WORD) | passespower.

F10 types Select the type of data for the
function. Pressing Types (F10)dis-
plays the function keys describedin
Table 3-10 on page 3-15.

Pressing More (F9) displays these additional conversion function keyassignments:

F1 - —int &TRINT Truncateto INT | Truncate to a 16-bitsigned number.
(fromREAL) The range is -32,768 to +32,767.
F2 - —dint &TRDINT Truncate to Truncate to a 32-bit signed number.

Double Precision | The range is -2,147,483,648 to
INT(fromREAL) | +2,147,483,647.

F9 more Return to the first level of conversion
functions.
F10 types Select the type of data for the func-

tion. Pressing Types (F10)displays
the function keys described in Table
3-10 on page 3-15.
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Table 3-9. Control Functions

Key

Instruction

Mnemonic

Function

Description

SelectingControl Functions(Shift-F9) displays these function keyassignments:

F1

call

&CALL

Call

Cause a program executiontogotoa
specified subroutine block. The CALL
function always passes power.

F2

doio

&DOIO

Dol/0

Service a specified range of inputs or
outputsimmediately (all inputsor
outputs on amodule will be serviced
if any addresses on that module are
included in the function — partial /O
module updates are not performed).
Optionally, acopy of the scanned I/0
can be placed in internal memory.

F3

SER

&SER

Sequential
EventRecorder

Capture a series of events in the pro-
gramexecution into an array.

F4

pidisa

&PIDISA

ISAPID
Algorithm

Select the standard IDS PID algorithm.

F5

pidind

&PIDIND

Independent
PIDAIgorithm

Select the non-interacting
independentPIDalgorithm.

F6

sfcres

&SFCRES

SFC Reset

Force an SFC block to start from the
initial step on power-up or after a
STOP-to-RUNTtransition.

F7

end

&END

Temporary End
ofLogic

The program executes from the first
rung to the last rung or the END
instruction, whichever isencountered
first. Thisinstruction is useful for
debuggingpurposes.

F8

commnt

&COMMENT

Comment

Arung explanation. After
programmingtheinstruction, the text
can be typed in by zooming into the
instruction.

F9

svcreq

&SVCREQ

ServiceRequest

Aspecial PLC service function. This
function passes power if power is
received and the function executes

properly.

F10

more

Additional control functions you can
select.

Chapter 3 Program Editing
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Table 3-9. Control Functions (Continued)

Key | Instruction | Mnemonic Function Description
Pressing More (F10) displays these additional control function keyassignments:
F1 mcrn &MCRN NestedMaster | Startamaster control relay range.
ControlRelay This is the nested form of the MCR
instruction. An MCRN causesall
rungs between the nested MCRN and
its subsequent ENDMCRN to be
executed with no power flow. There
can be nothing afteran MCRN in a
rung.
F2 endmcen &ENDMCRN Nested End End a nested master control relay
Master Control | range. Thisis the nested form of the
Relay ENDMCRIinstruction. There can be
nothing after a nested MCR in a rung.
F3 jumpn &IUMPN NestedJump Jump toaspecified location indicated
by a LABELN in the logic. Thisisthe
nested form of the JUMP instruction.
F4 labeln &LABELN Nested Label The target location of a JUMP
instruction. This is the nested form of
the LABEL instruction.
F6 mcr &MCR Non-Nested Start anon-nested master control
MasterControl | relay range. Thisis the non-nested
Relay form of the MCR instruction. A
non-nested MCR causes all rungs
between the non-nested MCR and its
subsequent non-nested ENDMCR to
be executed with no power flow.
There can be nothing after a
non-nested MCR in arung.
F7 endmcr &ENDMCR | Non-NestedEnd | End anon-nested Master Control
Master Relay range. This is the non-nested
ControlRelay | form ofthe ENDMCR instruction.
There can be nothing after a
non-nested ENDMCR in the rung.
F8 jump &IUMP Non-Nested Jump toaspecified location indicated
Jump by a LABEL inthe logic. Thisisthe
non-nested form of the JUMP
instruction.
F9 label &LABEL Non-Nested The target location of a JUMP
Label instruction. This is the non-nested
form of the LABEL instruction.
F10 more Return to the first level of control
functions.
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Table 3-10. Data Types

Key

Instruction

Mnemonic

Function

Description

SelectingData Types (

F10) displays these function keyassignments:

F1

bit

Bl

Bit

A Bit data type is used with
instructions which operate on bit
strings that are not multiples of 16
bits, or whose reference address is
not on a byte boundary (e.g., MOV
orSHFREG).

F2

byte

BY

Byte

A Byte has an 8-bit value.

F3

word

Word

AWord data type uses 16 consecutive
bits of data memory; but, instead of
the bits in the data location
representing a number, the bits are
independent of each other. Each bit
represents its own binary state (1 or
0), and the bits are not looked at
together to represent an integer
number. The valid range of word
values is 0 to +65,535.

F4

dword

DW

Double Word

A Double Word data type has the
same characteristicsasasingle word
data type, except that it uses 32 con-
secutive bits in data memory instead
of only 16 bits.

F5

bcd-4

_BCD4

Four-DigitBinary
CodedDecimal

Four-digitBCD numbers use 16-bit
datamemory locations. EachBCD
digit uses four bits and can represent
numbers between 0and 9. ThisBCD
coding of the 16 bits has a legal value
range of 0 to 9999.

F7

real

_REAL

Floating Point

Real numbers use 32 consecutive bits
(actually two consecutive 16-bit
memory locations). The range of
numbers that can be stored in this
format is from +1.401298E-45 to
+3.402823E+38.

F8

int

CINT

Signed Integer

Signed integers use 16-bit memory
data locations, and are represented in
2’scomplement notation. The valid
range of an INT data type is-32,768
to +32,767.

F9

dint

DI

Double Precision
Integer

Double precisionintegersare stored
in 32-bit datamemory locations
(actually two consecutive 16-bit
memory locations) and are always
signed values. (Bit 32 is the sign bit.)
The valid range of aDINT data

type is-2147483648 to +2147483867.

F10

instrs

Return to the functions displayed on
the screen.
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Data Zoom

3-16

The data zoom feature supports the PID functions by providing a display window that
expands the parameters of the function block and displays them in real time with labels
in a format consistent with their use. For example, a word of data may contain several
boolean flags. Each flag is labeled and displayed separately. The boolean inputs and
outputs to the function are also displayed.

The data zoom feature is available in either ONLINE or OFFLINE mode. In ONLINE
mode when the program folder is identical to the PLC, changes made to values are only
stored to the PLC. Real-time updates are maintained within the data zoom window. In
OFFLINE mode, changes made to values are only stored to disk.

Note

If you try to write-protect a floppy disk while the Data Zoom screen is
displayed, any changes made on the Data Zoom screen will be lost
when you exit the screen.

Using the Data Zoom Feature
The data zoom feature is only available in the program editor. To use this feature:

1. Position the cursor within a PID function block and press Zoom(F10). The following
screen shows an example screen for the PID_ISA function.

M| | | | | | | | )
¢k kK K F B Kk Kk _E v |
PID_I1S5SA FUNCTION

New Value >EC
Loop No.: 00012 Manual Command: +00000
Control: Tuning:
Enable : OFF Up: OFF Proportional: 0.00 x - %
Override: OFF Dw: OFF Derivative 0.00 =zec
Manual : OFF Integral 0.000 repssec
-00100 +00100
SP (+00050/ 75x): :
PU (+00000, 501 :
CU (+00000, 10:):
Sanmple period H 0.00 =ec Bias L +00000
Dead band + T +00000 Min =lew time 00000 =ec
Dead band - T +00000 Upper clamp + : +00090
Error tern : SP-PVU (SP-PU/PU-5P) Louer clamp —
Derivative action: ERROR (ERROR-PU) Output polarity: POS (POS-NEG)
Press Esc to Exit >——

ID: [STOP - I05CAN
SLESSO0N
\:EPLﬂCE

OHLINE QL4 ACC: WRITE LOGIC
[PRG: LESSON [SIZE:

LOGIC EQUAL
184@RUNG 0005

4

2. The PID function is displayed as a window, with the cursor positioned on the first
field whose value can be changed.

Each field in the window is displayed in a format consistent with its usage in the
function. In the example above, LoopNo. indicates the number this PID is within a
loop structure and is, therefore, displayed as a signed integer; and Min slew time is
a timing parameter displayed in seconds. Fixed point numbers, like those displayed
in the Sampleperiod field, are truncated upon entry.
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While the data zoom window is active, the function softkeys normally displayed at
the top of the screen will be blank.

3. The New Value field functions like a command line. To change the value of any field
(provided that field can be changed), use the arrow keys to highlight the field, enter
a new value in the New Value field, and press the Enter key. The value of the field
will be changed when the Enter key is pressed. You can also use the Tab key to
change the value of a field.

4. Most field values associated with explicit parameters can be changed. The software
will not allow you to highlight those fields whose values cannot be changed.

In the PID function, the CV, PV, and Enable fields cannot be changed. The
following table lists the formulas used to compute the percentages in these fields.

Parameter Formula

SP Percentage = (quantity - min value) / (max value - min value),
where quantity is the current value of SP.

Using this formula with the values displayed on the Data Zoom screen
shown on the previous page results in a value of 75% for SP:
SP [50-(-100)] / [+100 - (-100)]
150/200
.750r 75%

PV Percentage = (quantity - min value) / (max value - min value),
where quantity is the current value of PV.

Using this formula with the values displayed on the Data Zoom screen
shown on the previous page results in a value of 50% for PV:

PV = [0-(-100)]/ [+100-(-100)]
= 100/200
= .500r50%
Ccv Percentage = (CV - lower clamp) / (upper clamp - lower clamp).

Using this formula with the values displayed on the Data Zoom screen
shown on the previous page results in a value of 10% for CV:
Ccv [0-(-10)] Z [+90 - (-10)]
10/100
.10 or 10%

Percentages are calculated to the nearest 1% on the screen. Percentages less than
zero are set to 0%. Percentages greater than 999 are set to 999%. The bar will
display up to 100%.

Whenever a bar graph is displayed in data zoom, minimum and maximum scaling
values will also need to be displayed. For the PID function, the recommended
default minimum and maximum values for the SP and PV bars are -32,000 and
+32,000. The minimum and maximum scaling values for the CV bar are the lower
and upper clamp values. In the screen shown above, the —-100 and +100 displayed
immediately above the bar graphs correspond to the minimum and maximum SP
and PV scaling values.

5. Press the Escape key to exit the data zoom window and return to your original
position within the editor before the data zoom feature was begun.

For more information on the PID function and its parameters, refer to the Series
90-30/20/Micro Programmable Controllers Reference Manual, GFK-0467.
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Section 2: Program Format

Program elements are combined to form rungs of ladder logic. A ladder diagram has a
symbolic power source. Power is considered to flow from the left rail through a contact
to the coil or function block connected to the right.

From the main menu, select Program Display/Edit (F1). The screen displays a list of
markers which represent parts of a program.

/| Z0EE |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY |FRINT )
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

>

[ START OF LD PROGRAM LESSON 1 (= =)
[ VARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
[ END OF PROGRAM LOGIC 1

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 1Z23Q@RUNG 0004
EPLﬂCE : HE /

Marker Description
Variable To access the variable declaration table, move the cursor to this marker and
Declarations | pressZoom(F10). Nicknames and reference descriptions can then be entered
in the table.
Block A program can include more than one block of logic. Additionalblocks,

Declarations known as subroutine blocks, can be called from other blocks. When that is
done, blocks must be declared before they are called.

The main block has a block declaration table. This table lists all blocks which
are part of the complete program.

Blocks do not have block declaration tables. However, blocks can be called
from the main block or from any block in the program.

Start/Endbf All logic is placed between these two markers. To enter logic, place the cursor
ProgramLogic | onthe [END OF PROGRAM LOGIC] markerand pressinsert (F1).

The cursor keys are used to highlight the area of the program to be displayed or edited.
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Creating or Editing Program Logic

Program logic consists of various elements such as relays, timers, math functions, and
other functions, placed together to form rungs of logic.

| _
9610001 | | %Q0001
|| | ADD_|

I

[ ]INT]

[ ]

[%10017 —|I1 Q|—%Q0017
|

|
| CONST —|12 |

[ +0004 ||
I

Structure of a Ladder Logic Rung

The programmer allows great flexibility in entering program elements; however, it will
not allow you to enter a rung with incorrect format or syntax.

Each rung may contain up to eight parallel lines; each line may have up to ten elements
connected in series. Examples of an element include a normally open contact, a
normally closed contact, or a coil. Horizontal and vertical links are used to carry power
around an element, or to place elements in parallel or series with one another.

I I/} I/ I

| ] | | | | ~ vertical link

t horizontal link

Note

Programs created using the Hand-Held Programmer must conform to

this format to be totally compatible with Logicmaster 90-30/20/Micro
software.
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The following example shows two separate rungs, which must be entered and accepted
separately.

l I/

In the next example, two rung lines are connected by a vertical link, forming only one
rung.

I
[+l I/}
I

The last element of a group of rung elements in series must be a coil, a jump, or a
function. Nothing may be to the right of a coil or a jump. The tenth position of a rung
line is reserved for coils and jumps. A call instruction may occupy columns 9 and 10. A
rung may contain up to eight coils.

Arung line is not required to have elements in each column.

Ladder Logic Language Rules
These guidelines should be followed when creating or editing ladder logic:
1. Ifarung has a transitional coil, it must be the only coil in the rung.

2. There can be only one JUMP or MCR per rung. It must be the last instruction in the
rung, and there cannot be a coil in the same rung.

3. Arung must contain at least one contact before any coil, jump, MCR, function, or
vertical link. Contacts must be entered and cannot be left blank. Function blocks
cannot be tied directly into the power rail.

4. Short circuits are not allowed.

Note
The ALW_ON contact, shown below, may be used to satisfy rules 3 and
4 above.
ALW_ON
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5. Arung must be composed of properly nested sub-expressions. There can be no
branches either into or out of another branch. The following examples contain
improperly nested rungs.

A. Inthis example, the rung line containing the %10005 contact branches into the
middle of the sub-expression (%10002 OR (%10003 AND %10004)).

%10001 %0002 %Q0001
| [—t—11 +

[%10003 9610004 |
A F—t— —+

%10005 [
11

B. In this example, the rung line containing the %I10005 contact branches out of the
middle of the sub-expression (%10002 OR (%10003 AND %10004)).

%I10001 %0002 %I10006 %Q0001
| —+—11 4 |—

|
[%10003 %0004 | |
A F—t— —+

|%10005 |
+ | +

6. There can be no branch around (above or below) a function in a rung. The following
rung is not allowed.

I

|%10001 910002 %Q0001
11 [ +

1 |

| -
—| FUNC|—
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7. There can be no sub-paths starting from a vertical in a rung containing a function,
except for sub-paths leading directly to coils.

A. The following rung is allowed because the first sub-path comes directly off the
power rail and the second leads directly to coils.

%I0001 910002 | ] %Q0001
||

[ | | FUNC]|
| X I
%I0001 %I0002 %0003 | | | %Q0002
|| | |1 | | +. ( )_
| 11 | \

B. The nextrung is not allowed. It has a sub-path starting from a vertical and
leading into the function. It also has a sub-path that does not lead directly to
coils; it goes through contacts first.

%10001 %0002 [ %10004 %Q0001
I Sl —I FUNC]
[9610003 | | 9610005 %Q0002

+

| +

| F——"""0—

8. There can be no contacts following a function in a rung. Note that the rung in the
last example above fails this rule, too.

9. In general, execution order of rung elements is left-to-right. Within a group of
parallel branches, the first (lowest rung line) parallel branch is executed first. The
first of multiple sub-paths is executed first.
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Section 3: Program Entry

Logicmaster 90-30/20/Micro software was designed to allow for rapid entry of relay
ladder diagram programs. By allowing entry of program elements with either function
keys or mnemonics, both frequent and occasional users can be satisfied.

Annotation (nicknames, reference descriptions, and rung comments) can be input either
prior to logic entry or as each logic element is entered. Rung comments can be entered
as logic is created or inserted after the logic has been debugged. For information on
annotation, refer to chapter 3, section 4, “Program Annotation.”

Note

Program folders on write-protected floppy disks are automatically
locked. Remove the write-protect tab and unlock the folder using the
lock/unlockcurrent program folder function (see chapter 7).

Using Mnemonics

Mnemonic entry enables you to enter an instruction by typing its mnemonic on the
command line. For example, to enter the ADD function, you would type %ADD on the
command line and press the Enter key.

For some instructions, it is not necessary to type the entire mnemonic, just enough
characters for the entry to be unique. For example, instead of typing &ADD to enter the
ADD function, you could simply type &AD and press the Enter key. Appendix D,
Instruction Mnemonics, lists the mnemonics of all program instructions. While
programming, you can also display a list of mnemonics by pressing ALT-I .

For many functions, you can also specify a data type or reference address. For example,
&ADD_DINT would enter the double precision integer version of the ADD function at
the current cursor position in the rung.
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Inserting Logic Elements

1. With the cursor on the [ END OF PROGRAM LOGIC ] marker, press Insert
(F1). Rungs are always inserted before the rung the cursor is on.

/TFELﬁT |TMRCTR |MATH |RELATN |BITOP |DATAMY |TABLES |CONMVRT |CONTRL |OPN SP<\\
1 g0 Re R (O (SH) e (RM)Jivert |Rehorz lgnore |
.|

[ START OF LD PROGRAM LESSOM 1 (= =)
[ UARIABLE DECLARATIONS 1
[ BLOCKE DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
|
[ END OF PROGRAM LOGIC 1
1
:»LM90NLESS0N [F BLK: _MAIN QSIZE: 1Z23Q@RUNG 0004
\EFPLﬂCE : HE

4

2. Toenter arelay element at the cursor location, press the desired function key. For
example, to enter a normally open contact, press F1 with the relay functions
displayed for the softkeys at the top of the screen. Or, you may enter the normally
open contact by typing the mnemonic &NOCONN the command line and pressing
the Enter key.

/]}ELﬁT |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVRT |CONTRL |OPN SP<\\

1 g0 Re R (O (SH) e (RM)Jivert |Rehorz lgnore |
.|
[ START OF LD PROGRAM LESSOM 1 (= =)
[ UARIABLE DECLARATIONS 1

[ BLOCKE DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

TETTTTT
| o

[ END OF PROGRAM LOGIC 1

1
:»LM90NLESS0N [F BLK: _MAIN QSIZE: 1Z23Q@RUNG 0004
\IFPLﬂCE : HE J
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3. Arreference may now be entered on the command line. For each reference, include

both a user reference and location. There are two ways to do this:

A. By entering the reference type and then the address (e.g., %l1), or

B. By entering them in reverse order (e.g., 11). The software automatically places

the entry in the correct order and format when you press the Enter key.
Entering the number before the reference type eliminates having to enter the %

character.

Then, press the Enter key. The cursor automatically advances to the next position,

ready for entry of the next element.

Some program functions require references that begin on a word or byte boundary.

The Logicmaster 90-30/20/Micro software will automatically adjust the entries to be

properly aligned.

You may also combine the previous step and this step into one operation by typing
the mnemonic &NOCON I1 on the command line and pressing the Enter key.

[ START OF LD PROGRAM LESSON
[ VARIABLE DECLARATIONS

[ BLOCK DECLARATIONS

[ START OF PROGRAM LOGIC
~10001

[ END OF PROGRAM LOGIC

1

1

1

1

ELﬁ'x' | TMRCTR |MATH |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPM SP\

ki kB O R smK () Kert [[horz tkore |
>

(=

1
:\LH9O\LESSON Eﬂ% [BLK: MAIN QSIZE: 1Z23@RUNG 0064
EPLHCE : B

=)

/

Note

The previous two operations can be combined into one by entering the

reference address before pressing the contact function key.
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This process can be continued until a rung is completed and is ready to be accepted.

Arung can be accepted by pressing the Enter key with the command line empty, or

the Plus (+) key on the numeric keypad. If there is an error in the rung, the rung is

not accepted and the cursor is placed on the incorrect element for correction.

i i R OO s (i) febert [[Ehorz —lhore |
(E137) Discommected instruction
>

[ START OF LD PROGRAM LESSON 1 (= £
[ UARIABLE DECLARATIONS 1

[ BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

10001
| o

[ END OF PROGRAM LOGIC 1

1
:S\LM9OMLESSON [F [BLK: MAIN QSIZE: 1Z23QRUNG 0004
EPLﬁCE »10001 B

ELﬂ'x' | TMRCTR |MATH |RELATN |BITOP |DATAMU |TABLES |CONMVRT |COMTRL |OPN SP \
3

/
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Inserting Functions
Functions can be entered as easily as relay elements.

1. First, use the relay function keys to enter the enabling logic. In the first example
screen shown below, a normally open contact with reference address %l1 is entered
at the enabling logic.

2. Select the type of function using the shift-function keys. For example, to select math
functions, press Shift-F3

/|RELay |THMRCTR |ZECJM |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP )
1 sub JErul Ry Enod  Ksort fi K [Ewore Matupes |
>

[ START OF LD PROGRAM LESSON6 1 (% *)
L UARIAELE DECLARATIONS 1
L BLOCK DECLARATIONS 1
L START OF PROGRAM LOGIC 1
»~100801
— =
L END OF PROGRAM LOGIC 1
OFFLINE]
C: \LMIB8\LESSONG PRG: LESSONGRBLK: _MAIN SIZE: 123@RUNG 9004
EPLnCE : HE /

3. Select the function desired using the function keys. For example, to select the ADD
function, press Add (F1). Or, you may enter the ADD function by typing the
mnemonic: &ADD on the command line and pressing the Enter key.

("|RELAY |TMRCTR |GCJLHM |RELATN |BITOP |DATANMU |TABLES |CONURT |CONTRL |OPN SP )
fadd _ Jasub  JEmul JEidiv JEwod  JEsort Qg R [Ewore flitypes |
>

r UARTABLE DECLARATIONS 1

L BLOCK DECLARATIONS 1

L START OF PROGRAM LOGIC 1

718801

—

7777777 7777777

7777777

OFFL INE

C: \LHIB\LESSONG PRG: LESSONGEBLK: MAIN WSIZE:  123@RUNG @AA4
REPLACE : it )
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4. The Tab key can now be used to move the cursor to each parameter position around
the function.

5. When the cursor is on the first input, simply type the value to be entered in this
position on the command line (for example, %R0001 or 1R), and press the Tab key
or Enter key to place this entry into its position. Pressing the Tab key will move the
cursor to the next entry position. This process can be continued until the rung is
completed and accepted.

/|RELAY | TMRCTR |(CYCIM |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP\

thad  [ub JEwu1  [Kiiv Ewod  Ksort B & [nore [Gtupes )

b

[ UARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

~18801

.

INT

“RBBB1 —{ 11 Q| gdisle]2r

CONST — 12
+80801

OFFLINE|

C: \LMIB\LESSONG PRG: LESSONGEBLK: MAIN QNSIZE: 138QRRUNG B804
\BEPLHCE 7“RBOBZ HE W,

For information on entering comments, refer to chapter 3, section 6, “Rung Comments.”
For information on zooming into entries, refer to chapter 3, section 1, “Ladder Logic
Program Elements.”
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Exiting Rung Entry

There are three ways to exit from a rung.

1. Pressthe Escape key to attempt to accept the current rung. If the rung passes the
software validity test, the original function key selections (shown below) are
restored and the new logic is added to the program. After accepting a rung, the
cursor moves to the next rung, ready for the next rung to be entered. However, in
INSERT mode a new rung is automatically opened below the newly created rung.

|GEE |TABLES [STATUS | | | [SETUP  |FOLDER |UTILTY |PRINT
Uinsertfzedit JEnodifylfisearchily 2 Joptionfigoto [Enore ilizoon |

If the logic fails the check, an error message is displayed and the cursor is positioned
on the location where the error occurred.

Informational messages relating to the executability of the logic may also be
displayed.

2. Press the Enter key with the command line empty (or the Plus (+) key on the
numeric keypad). This causes the same response as pressing the Escape key.

3. Press ALT-A to exit the insert or edit function without modifying the existing ladder
diagram logic. Confirmation is required. Pressing ALT-A the first time will restore
the rung to its original state. In INSERT mode, this would be an empty rung.
Pressing ALT-A a second time exits the insert function.

Each rung is not saved to disk as it is accepted. To update the disk, press the Escape key
to exit the program editor and return to the Programming Software main menu, or press
ALT-U.

Using the Cursor to Select a Reference Table

GFK-0466L

You may go directly to the reference table of a reference (e.g., of a function block
operand, contact, coil, etc.) under the cursor by pressing ALT-F2 . Then, press
Shift-F1  from the reference table to return to the same place in the program.
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Section 4: Program Annotation

3-30

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

Note

Files containing program annotation exist only in the folder, not in the

PLC.

Logicmaster 90-30/20/Micro software provides the following types of program

annotation:

Table 3-11. Program Annotation

Type

Description

Nickname

Anoptional 1- to 7-character identifier, which can be used for each
program reference. The characters used in a nickname may be a letter
from A through Z, anumeral from 0 through 9, an underscore, or the
special characters +, -, %, #, @, <, >, =, and &. The first character of
the nickname must be a letter.

A nickname is case-insensitive, unless a global nickname has been
reassigned in asubroutine. When a global nickname (e.g., SWITCH1)
has been reassigned in a subroutine, the local use of that nickname
will remain in upper-case letters; however, the global use of that
nickname will be displayed in lower-case letters (e.g., switchl).

ReferenceDescription

An optional text description of up to 32 characters which is associated
with amachine reference or with implicitidentifiers (e.g.,program
name,subroutineblock,or’lUMP/LABEL/MCR/ENDMCR).A
reference description can be used with or without a nickname.

Comment

Longer blocks of text (rung explanations). Acomment consists of
up to 2048 characters of text. On the screen, the text of acomment
can be read by pressing Zoom(F10) with the cursor located at the
commentrung. The comment can also be printed as part of the
ladder logic.
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Entering Nicknames and Reference Descriptions

GFK-0466L

Nicknames and reference descriptions can be entered in two different ways. The first

way is to create a nickname while programming. This is done by entering the nickname

and/or reference description on the command line as the reference is used.

[ VARIABLE DECLARATIONS 1
i BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
#10001

| | I

INT

#RO001 —I1 0 —~ROOOZ

CONST 12
+00001

/| GITEW |TMRCTR [MATH  |RELATN [BITOP |DATAMU |TABLES |CONVRT |CONTRL |OPN SP )
1 g0 Re R (O (SH) e (RM)Jivert |Rehorz lgnore |

bt.11 name "Reference Description”

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  123QRUNG 0004
NQREPLACE #10001 : i

4

The order of entry is not important. For example:

>%10001 name “Reference Description”

Reference Description
Space (required)
Nickname

Space (required)

Machine reference

Separate the reference, nickname, and reference description by a space. Use quotation
marks before and after the reference description. A double colon (::) may also be

inserted between the nickname and the reference description. If a double colon is used,

guotation marks are not required around the reference description.
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When you press the Enter key, if there are no conflicts, the nickname is displayed above
the program element. It is also temporarily included in the variable declaration table for
that program. While inserting or editing a rung, you can press ALT-V to view the
variable declaration table. Temporary entries are marked with an asterisk. When the
rung is accepted, the nickname is permanently added to the table. If the rung is aborted
before it is accepted, this information is removed from the table.

If a conflict or error occurs when you press the Enter key, the contents of the command
line are not applied to the instruction and a message is displayed. Press CTRL-Hometo
recall the last entry made on the command line. Then, press the CTRLkey and the Left
or Right cursor key to move within the command line to correct the entry.

Depending on which display mode is active, if you enter a nickname for a reference, it is
displayed in the program instead of the reference. For example, if you entered the
reference %10104 for a normally closed contact in the logic, the display would look like
this:

I
|9610104
—
I

If you entered a nickname and (optionally) a reference description for the reference on
the command line:

%0104 XWATMOV “x’ APM waiting move”

The display would look like this instead:

I
[XWATMOV
I—I/I

Note

Use ALT-N to toggle between reference address display, nickname
display, reference description display, and compressed rung display.
Refer to chapter 6, “Programmer Setup,” for more information on
specifying which modes will be displayed when ALT-N is pressed.

The second and simplest way to enter nicknames and reference descriptions, however, is
to use the variable declaration table, described in the next section. As each entry is made
in the variable declaration table, the reference description for the current entry will
appear in a window in the upper right portion of the table. This window consists of 4
lines, each 7 characters in length, and will show the way the description will look above
a reference when printed or displayed in expanded mode.
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Section 5: Variable Declaration Table

Program annotation can be entered in a program using the variable declaration table, as
described in this section.

You may enter nicknames in the program or any subroutine. Nicknames in the
program’s _MAIN (global) variable declaration table are known to all subroutine blocks.
Nicknames in a subroutine block’s (local) declaration table are known only to that
subroutine.

Each subroutine block may have its own local use of nicknames. The same reference
may have different local nicknames in different subroutine blocks, as shown in these
examples:

BLOCKA %R1 Light 1
BLOCKB %R1 Light 2

Two subroutine blocks may have the same nickname for different references, as shown
in these examples:

BLOCKA %L1 RESET
BLOCKB %L2 RESET

When using a reference address in a program block, Logicmaster 90-30/20/Micro
software retrieves the nickname from the local table. If it does not have a local
nickname, the software retrieves the nickname from the program’s _MAIN table. If the

nickname is not in the program’s _MAIN table, the software then looks at the reserved
nicknames (e.g., FST_SCN, %S0001).

Note

5000 declarations (variables and identifiers) are allowed in the
program’s _MAIN variable declaration table, and 256 declarations
(variables and identifiers) are allowed in each subroutine block’s
variable declaration table. Each table is always arranged in sorted
reference address order.

As more nicknames are used, performance in the program editor may
be affected. To enhance performance, 736K of Expanded Memory
(LIM/EMSVersion 3.02 or later) or SMARTDRYV may be used.
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Displaying the Variable Declaration Table
To display the variable declaration table:

1. Move the cursor to highlight the [ VARIABLE DECLARATIONS ] marker.

/| Z0EE |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY [FRINT )
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

2|

[ START OF LD PROGRAM LESSON 1 (x *)
[ UARIABLE DECLARATIONS 1

[ BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

HAME
—] ADD_

INT

#R0001 —|11 0 [+<REEO2

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 135QRUNG 0001
EPLﬂCE : HE /

2. Press Zoom(F10).

|REEE |TABLES |STATUS | | | [SETUP |FOLDER |UTILTY [PRINT

linsertfedit [Edelctolbearcifropy §8 g [oto Rireyiontsuitol

REFERENCE  NICKNAME REFERENCE DESCRIPTION Descrip|

10001 NAME Reference Description

1
*SLM9O\LESSONZ Eﬂm BLE: _MAlIN ENTRY 0001
(REPLACE : HH
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3. The identifier table can be displayed from this screen by pressing Switch (F10).
This table lists the program name, JUMPs, LABELs, MCRs, ENDMCRs, and
subroutine blocks declared in this folder. You cannot insert new entries on this
display screen; however, you can edit entries already displayed. For example, you
could assign an identifier description to the program name.

4. \Variable declarations may be viewed in a window on the screen, without leaving the
insert or edit function, by pressing ALT-V (ALT-V once for local variables, ALT-V twice
for global variables). The variable declarations displayed in this window, however,
cannot be edited. Entries temporarily listed (those created or modified during the
current editing session) in the variable declarations table can be easily identified by
an asterisk (*). Use the Up/Down cursor keys or Page Up/Downkeys to scroll
through the entries in this window; then, press the Escape key to exit the window.
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Entering Variable Declarations

To enter new nicknames and reference descriptions as you go:
1. Pressinsert (F1). A field will appear in the reference column.

2. Enter the reference in this field (e.g., %R2 or 2R), and then press the Enter or Tab
key to move to the Nickname field.

3. Enter a nickname (e.g., IN_REG), and then press the Enter or Tab key to move to
the ReferenceDescription field.

4. Enter a 1- to 32-character description of this reference. The Logicmaster software
breaks reference descriptions on boundaries after every seventh character for
display in a 4-line x 7-character window. Only 28 characters of the 32-character
reference description are displayed in the window. You may want to add extra
space in the reference description in order to have the words correctly separated in
the window.

To accept this entry, press the Enter key, or the Plus (+) key on the numeric
keypad. The variable declaration table is automatically sorted each time you press
the Enter key to accept a new entry. The cursor then moves to the Reference field
on the next line.

4 | | | | | | | | )
1 ‘N ' D -EEE B VN N OB
>
VUARIAEBLE DECLARATION TABLE
REFERENCE  NICENAME REFERENCE DESCRIPTION
»10001 NAME Reference Description
I
#ROOO1 IN_REG Information about R1

1
:»LM90NLESS0N E& [ELK: _MAIN [ENTRY 0002
EPLﬂCE : HE /

5. To enter a nickname for the next reference, simply press the Enter or Tab key and
the next reference in sequence (in this example, %R0002) will be inserted into the
Reference field. The cursor will move to the Nickname field. To enter a nickname
for a different reference, simply type in this reference and press the Enter key.

6. You can continue this process until all references have been defined.

7. Toexit INSERT mode, press the Escape key. To exit the variable declaration table
and return to the logic entry screen, press Escape again.
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Copyinga Variable Declaration

You can copy text from the NICKNAME and REFERENCE DESCRIPTION of another
variable. This editing feature is particularly useful when you are creating a program that
has several similar variables using similar nicknames and reference descriptions as in the
example shown on this page.

To use this feature, follow these steps:
e Enter the line you wish to copy in the standard way.

® After you press Enter at the end of the reference description, press the Escape key
to accept that variable and change the selections available through the function keys.

® Press the Up Arrow key (i.e., the upward cursor mover key) once to move the cursor
back to the line you just entered.

® Press the Copy function key (F5 as can be seen in the sample shown below).

RUGRM | TABLES |STATUS | | | |SETUP  |FOLDER |UTILTY |PRINT\
linsertfedit [Edclotefeoarchicopy e i Euoto Eregiontlisuitch

VARIABLE DECLARATION TABLE [STARTUP
[FOR
REFERENCE  NICKNAME REFERENCE DESCRIFPTION [STATION
|7
#10001 ESTOP IMMEDIATE POWER-DOUN
» 10002 START1 STARTUP FOR STATION1
Jiovo3 STARTZ STARTUP FOR STATIONZ

T
:»LM905STATHNG Em [BLE: _MaIN [ENTRY 0003
PLHCE : HE

4

The line you copied moves down one, and a copy of it appears where your cursor is
located (awaiting your modifications). First enter a new reference number, then edit the
nickname and description.

The sample shown on the next page shows the screen that appears immediately after
pressing the Copy key (F5) from the screen shown above.
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N | | | | | | | L)
e T g R —

>

VARIABLE DECLARATION TABLE [STARTUP
[FOR
REFERENCE  NICKNAME REFERENCE DESCRIFTION [STATION
|/
#10001 ESTOP IMMEDIATE POWER-DOWN
# 10002 START1 STARTUP FOR STATION1
STARTZ STARTUP FOR STATIONZ
» 10003 STARTZ STARTUP FOR STATIONZ

1
:“LMI0~STATHNG EI% [BLE: _MAIN [ENTRY 0003
EPLﬂCE : HH /

Notice that the cursor is resting in the REFERENCE (i.e., reference number) field so that
you can assign a unique reference number to it. You will also need to assign a unique
NICKNAME and REFERENCE DESCRIPTION. Remember, you can use Ctrl -Right
Arrow , i.e., hold the Control key down and press the Right Arrow (or Right cursor key),
to move the cursor across the letters or words you want to keep. Then key over or add
to the text you want to change; e.g., in the example shown above, you would only need
to key over the last digit on both the nickname and the description.

Note

Make sure you enter a unique reference number. If you just press the
Right Arrow  key to advance to the NICKNAME field, the reference
number from the line you copied will drop in by default which will force
you to change it to an unused number when you press Enter at the
end of that line.
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Editing Variable Declarations

To change the content of a variable declaration:
1. Place the cursor at the declaration to be changed, and press Edit (F2).

2. Usethe Enter key, cursor keys, or Tab key to move from field to field. Type over
the entry as needed.

3. After changing the entry, press the Enter key or the Plus (+) key on the numeric
keypad to accept the changes and move to the next table entry to continue editing.
Press the Escape key to accept the changes and terminate the editing session.

The region functions, described in the rung edit section of this chapter, can also be used
to select, cut, paste, include, write, and delete variable declarations. For more
information on these functions, refer to chapter 3, section 9, “Rung Edit.”

Deleting Variable Declarations

To remove one or more entries from the variable declaration table, place the cursor at the
first declaration to be deleted and press Delete (F3) or ALT-D. Another way to delete
entries from the table is to use the Select (F1) softkey to select the variable declaration
you wish to delete, then press the Delete (F6) edit softkey. Repeat this procedure until
all the entries you wish to delete have been removed from the table.

To undo the delete, press ALT-A before leaving the table. Once you leave a table, you
cannot undo a deletion made within that table.

Searching for Variable Declarations

The variable declaration table may be searched for a reference or nickname; it cannot be
searched for a reference description. To initiate a search in the variable declaration table:

1. PressSearch (F4) to display the search function window.

2. Enter either the reference or its associated nickname into the Search for field. You
cannot enter a reference description in this field. Then, press the Enter key.

Using Goto

The Goto (F8) function key may be used to move the cursor within the variable
declaration table. To move to the nth variable declaration, enter n on the command
line, and press Goto (F8). For example, to move the cursor to the first variable
declaration, enter 1 on the command line, and press Goto (F8).

Cut/Pasting Variable Declarations

The region functions, described in the rung edit section of this chapter, can also be used
to select, cut, paste, include, write, and delete variable declarations. For more
information on these functions, refer to chapter 3, section 9, “Rung Edit.”

Note

You may not paste or include variable declarations if a reference address
in the paste buffer or include file is already in the variable declaration
table. However, you may edit the variable declaration table before the
paste or include operation to eliminate any reference address conflicts.
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Automatically Inserting References

References which do not have nicknames or reference descriptions can be automatically
inserted into the variable declaration table as the program is being developed. Then, at a
later time, you can go to the variable declaration editor and enter just the annotation.

For information on automatically inserting references, refer to chapter 3, section 10,
“Editor Options.”

Viewing the Identifier Table

The identifier table may be displayed by pressing Switch (F10) from the variable
declaration table.

/|G |TABLES |STATUS | | I [SETUP |FOLDER |UTILTY [PRINT )
tlinsertffaedit Jedeletefsearchlld N8 By Jigoto [EregiontlUsuitchl

IDENTIFIER TABLE THIS IS
IDENTIFIER  IDENTIFIER TYPE IDENTIFIER DESCRIPTION [SUBROU-
TINE
FHIP_IT SUBROUTINE NAME THIS IS A SUBROUTINE
LESSON PROGRAM NAME

1
D :~LM90~LESS0N E& [ELK: _MAIN [ENTRY 0001
EPLﬂCE : HE /

The identifier table in the _MAIN program contains the program name, subroutine block
names, JUMPs, LABELs, MCRs, and ENDMCRs. The identifier table in a subroutine
block contains JUMPs, LABELs, MCRs, and ENDMCRs.

You cannot insert new entries on this display screen. The program name cannot have its
identifier edited. A subroutine block can have its identifier edited if it is not called. All
other identifiers and descriptions can be edited.

The identifier table may be searched for a reference or nickname; it cannot be searched
for a reference description. To initiate a search in the identifier table:

1. PressSearch (F4)to display the search function window.

2. Enter either the reference or its associated nickname into the Search for field. You
cannot enter a reference description in this field. Then, press the Enter key.
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Importing to and Exporting from the Variable Declarations Table

Comma Separated Variable (CSV) Format

For Logicmaster uses an extension of the industry-standard Comma Separated Variable
(CSV) format called Shared Name File (SNF) format. Importing an SNF into the Variable
Declarations Table gives you the ability to define nicknames ahead of time in a
spreadsheet program. Exporting an SNF from the Variable Declarations Table gives you
the ability to use the exported file with CIMPLICITY® and third party operator
interfaces.

The steps for importing and exporting files that use the SNF format are shown here. For
information about SNF format, see Appendix I.

Importing SNF Formatted Files

When importing Shared Name File (SNF) format files, the SNF files must adhere to the
standards discussed in Appendix | of this manual. If your file does adhere to those
standards, then follow these steps to import:

1. Before you begin the next steps (which are all from within the programming
software), make sure that your SNF is in the same directory as the program into
which you are going to import.

2. Move the cursor to highlight the [ VARIABLE DECLARATIONS ] marker as
shown on page 3-34.

3. Press Zoom(F10).

(" |GEEG |TABLES |STATUS | | | [SETUP |FOLDER |UTILTY |PRINT )

dinscrtfedit [Enclctelesearciiecopy 8~ i [ewoto Rregionlsuitcn

VARIABLE DECLARATION ThABLE

REFERENCE = NICKNAME REFERENCE DESCRIPTION

1
*\LMIONLESSON3 ﬁﬂ% [BLK: _MAIN [ENTRY 0001]
EPLHCE : HH /

4. Pressregion (F9). Your screen display will change to the one shown on the
following page.
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5.

/" |ZEE |TABLES |STATUS | | | [SETUP |FOLDER |UTILTY |PRINT

ke 1cctfout —[Epaste Rlincludfurite e lctelinpor tRiexportleicclarlisuitc

VARIABLE DECLARATION ThABLE

REFERENCE = NICKNAME REFERENCE DESCRIPTION

1
:SLMIOSLESS0N3 ﬁﬂ% [BLK: _MAIN [ENTRY 0001
EPLHCE : HE

Pressimport (F7). You will see the message shown in the following sample screen.

7/ |SEiEEg |TABLES |STATUS | | I |[SETUP [FOLDER [UTILTY [PRINT \
selectigcut  JEpaste JgincludiRurite Jideletefginportiexportigdeclariysuitch

use Esc to cance

1
:S\LMI0LESS0N3 Eﬂ% [BLK: _HAIN [ENTRY 0001
[REPLACE H HE
\J /

Type the file name. The path is optional because in Step 1 you ensured that the SNF

was in the same directory as the folder.

As long as your SNF follows the guidelines discussed in Appendix I, it will import

correctly into the Variable Declarations Table.
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Exporting SNF (CSV) Formatted Files

SNF is an extension of the industry-standard Comma Separated Variable (CSV) format.
For more information about CSV and SNF formats, refer to page 3-41. When exporting

your Variable Declarations Table to SNF format, Logicmaster will put the Variable

Declarations into Shared Name File (SNF) format. For information about SNF format,

refer to Appendix | of this manual.

1.

2.

3.

Move the cursor to highlight the [ VARIABLE DECLARATIONS ] marker as
shown on page 3-34.

Press Zoom(F10).

/TEEE |TABLES |STATUS | [ | [SETUP |FOLDER [UTILTY [PRINT \
Pinsertigedit [Rdeletefgsearchigcopy e g Jgoto [JBiregionilsuitchi

UARIABLE DECLARATION TABLE [EMERGEN
Y STOP|
REFERENCE  MICENAME REFERENCE DESCRIPTION [BUTTON
Z1ooe1 E_STOP EMERGENCY STOP BUTTON
~10002 GD RESTART BUTTON
#M00O1 NZL_OFF NOZZLE IN HOLD POSITION
ZMO0OZ NZL_ON NOZZLE IN ACTIVE POSITION
~T0001 NZL_TM NOZZLE TIMER

1
*SLMIONLESSONZ Eﬂ% [BLK: _MAIN [ENTRY 0001
\:FPLnCE H HE /

Pressregion (F9). The selections at the top of the screen will change to the ones

shown below.

/T30E0 [TABLES [STATUS | | | [SETUP |FOLDER [UTILTY [PRINT
Pselectigcut  JRpaste Jincludiurite Jdeletefginportiexporti@declarilsuitchi

UARIABLE DECLARATION TABLE [EMERGEN
Y STOP

REFERENCE  NICENAME REFERENCE DESCRIPTION [BUTTON
Z1oo01 E_STOP EMERGENCY STOP BUTTON
#0002 GO RESTART BUTTON
»#MOOO1 NZL_OFF NOZZLE IN HOLD POSITION
»“Mooo2 NZL_0ON NOZZLE IM ACTIVE POSITIDN
»T0001 NZL_TH NOZZLE TIMER

T
:S\LMI0~LES50N3 ﬁﬂ% [BELE: _HAIN [ENTRY 0001
[REPLACE : HH
\J /
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4. Press select (F1). Then press the Cursor Downkey (the DownArrow key) until
you have highlighted the portion of the Variable Declaration Table you wish to

export.
The selected region will appear in reverse video as represented in the sample shown
below.
7/ |Z8L |TABLES |STATUS | [ [ [SETUP |FOLDER |UTILTY |[PRINT

e octfcut— Easte Rlincludrite e letelinportheexpor tiiec lariEsuitci

REFERENCE  NICKENAME REFERENCE DESCRIFTIDN

EMERGENCY STOP BUTTON
RESTART BUTTON
NOZZLE IN HOLD POSITION

NOZZLE IN ACTIVE POSITION
NOZZLE TIMER

T
:5\LMI0~LES50N3 & [BLE: _MAIN [ENTRY 0006
\I' EPLACE| : H /

5. Pressexport (F8); then type the name you wish to call the SNF that Logicmaster
will create from your Variable Declarations. You do not have to add an extension;
Logicmaster will automatically add the extension .SNE (The recommended method
of nomenclature is to use the same name for your SNF as the folder from which it
came.) If you do not enter a path, the file will save in the same directory where your
program resides. Refer to Appendix I for more information about SNF format.

/" |ZQED |TABLES [STATUS | | | [SETUP |FOLDER |UTILTY |PRINT \

ke 1cctfout —[Epaste Rlincludfurite e lctelinpor tRiexportleicclarlisuitc

EMERGENCY STOP BUTTON

RESTART BUTTON

NOZZLE IN HOLD POSITION
NOZZLE IN ACTIVE POSITION
NOZZLE TIMER

1
:SLMIOSLESS0N3 ﬁﬂ% [BLK: _MAIN [ENTRY 0006
\I' EPLACE| : HE /
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6. After typing in a name, press Enter. The words “Export completed” will appear in
the upper left portion of your screen just below the menu.

7. Press the Escape key after seeing the “Export completed” to return to the program.
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Section 6: Rung Comments

Each COMMENT instruction has a unique text block associated with it. PastingZincluding
a comment will create a copy of the text block for each COMMENT instruction pasted.
The text for any COMMENT instruction is edited independently of any other
COMMENT instruction. This allows you to copy a COMMENT instruction by cutting
and pasting the text; then, you can edit the pasted text. Refer to chapter 3, section 5,
“Variable Declaration Table,” for information on cutting and pasting variable
declarations.

Release 1 and Release 2 of Logicmaster 90-30/20/Micro software permitted two or more
comments to be associated with one block of text. If you have such duplicate comments
and want to separate them, write the entire block contents to a side file and delete all the
logic. Then, include the side file into the empty block. Now, each of the duplicate
comment locations will have its own copy of the text.

Inserting a Rung Comment

To insert rung comments, move the cursor to the rung you wish to insert a comment
before.

1. Pressinsert (F1)and then Control (Shift-F9 ) to select the control functions.

2. Press F8 to select the COMMENT function, or use the mnemonic by typing:
&COMMENTon the command line and pressing the Enter key. The screen should
appear as shown below:

/IRELaY |TMRCTR |MATH  |RELATN |BITOP |[DATAMY |TABLES |CONVRT |SIEIEIR |OPN SP )
thcall Qado io Bg  Rpidisallepidindly  Wgend  RicommntREsucreqignore |

2|

[ START OF LD PROGRAM LESSON 1 (= =)
[ UARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1

| (> COMMENT =)
NAME

] ADD_
INT

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 135QRUNG 0004
EPLﬂCE : HE /

3. Press the Escape key to accept the rung and exit INSERT mode.
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Adding Text

Text can be entered into the COMMENT instruction by positioning the cursor on the
COMMENT instruction and pressing Zoom (F10).

dl | | | | | | | | | )
T FE  E OF OE E K E OE T

>
[EOB]

1
:SLMI0LESS0N ﬂ BLK: MAIN QSIZE: 141QBELL OFF
EPLnCE : H /

This is a simple full-screen editor, which allows you to input your rung description. Up
to 2048 characters of text are permitted.

The available keys in the comment editor include:

Key Description
Cursorkeys Move the cursor within the rung.
Page Up key Move the cursor up one page.
Page Down key | Move the cursor down one page.
Insert key Change the text editing mode (INSERT or REPLACE
Delete key Delete the character at the cursor position.
Backspacekey Delete the character to the left of the cursor position.
Home key Position the cursor on the first character of the first line of the comment text.
End key Position the cursor at the end of the comment text.
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User-Defined Footers in Listings

You can define up to four (4) lines of text to be printed at the bottom of each listing page
generated by the Logicmaster 90-30 Programmer printing utility. Specify these lines of
text using comment directives similar to the existing title, subtitle and border directives
(\T\S,and\Brespectively).

To use create a footer for a program file, follow these steps:
1. Follow the steps described on the previous pages to create a “COMMENT.”

2. On aseparate line at the beginning of the comment text, key in \F1 (for Footer 1);
then key in the text you wish to appear in the footer. (You can enter up to four
footers in this manner, using F1, F2, F3, and F4 as the footer line directives for
footers 1 through 4 respectively. You can enter them in any order, but each must be
on a separate line and must be at the beginning of the comment text in which they
are entered. Regardless of the order entered, they will always print with Footer 1
before Footer 2, Footer 2 before Footer 3, etc.)

A sample of this is shown below:

4 I
| I I I I I I I I I

ek K & E K kb

>

~F1 Issued by: DB Introduced: EC Number: 14012

~F2 fipproved : LM Latest: EC Number: 14013

“F3 xxxx This is a sample program 00

[EOB1

1
:S\LM9O\LESS0N E% BLE: _MaIN SIZE: 1Z26QBELL OFF
PLﬂCE : H /

3. When you are finished with your footers, press the Escape key to return to your
program and accept that rung.

Note

Footer 4 supercedes the standard LM90 listing page footer line. I1f \F4 is
not specified, the standard Logicmaster ™ 90 footer is printed. If the \F4
directive is specified without text, the LM90 footer line will not be
printed.
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The following text shows the footer that resulted from the comment/footer settings
shown on the previous page:

Issued by: DB Introduced: EC Number: 14012
Approved: LM Latest: EC Number: 14013
xxxx This is a sample program Xxxx
Program: STATMNG C:\LM9O\STATMNG Block: _MAIN

The following restrictions should be observed:
® Any blank footer lines will be printed in the listing as blanks.

e |f text for a specified footer line has been previously defined and that footer line
directive is specified again, but without text, that footer line will no longer be
printed.

® Once specified, footer lines will be printed on each page of the listing until they are

changed with user-defined footer line directives in subsequent comment text.

® For an 80-column listing, you can enter text up to 80 characters in length. For a
132-column listing, you can enter up to 132 characters.

® Footer line text less than the page width is centered to the page.

® To start user-defined footers on the pages prior to the logic, the comment containing

the user-defined footers must be the first instruction in the main block of the
program.
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Creating Borders

To make comments stand out in program printouts, borders can be printed around them.
The software will automatically create the border using any character you enter, as
instructed below:

1. Create the text for the comment.

2. At the beginning of the comment on a line by itself, enter \B (or \b, aslowercase
alphanumeric characters are also recognized) and an ASCII character to be used as
the border. The ASCII character must be the next character after the B. For example,
entering \B? would create a border of question marks around the outside of the
text. If the comment text does not contain \B followed by the ASCII character for
the border, then Logicmaster 90-30/20/Micro software prints asterisks by default.

12/2/93 11:49 GE FANUC LOGICMASTER 90-30 DOCUMENTATION Page 3
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

<< RUNG 4 STEP #0049 >>

(’)')’)’)’)’)’)’)')’)')’)')’)')’)’)’)’)’)’)')’)')’)')’)')’)’)’)’)’)’)')’)')’)')’)')’)’)’)’)’)’)')’)')’)')’)')’)’)’)’)’)’)')’)')’)')’)')’)’)’)’)’)’)')’)')’)')’)

(? The following logic rung enables automatic mode when all enabling ?)
(? conditions are met. ?
e e e e i e e e e e e b e e e o b e ot

<<RUNG 5 STEP #0050 >> Cross reference for AUTO

|l 57
AUTOPB LISUP UNISUP %Q0012 RSTAHPB EMERGST %Q0006 COOLANT AUTO
+— | || I | F—+——/| /) I/ I/}
| 9 10 19 |
| AUTO |
+ |/ +

<< RUNG 6 STEP #0060 >> Cross reference for EMERGST
[l 56

EMSTOP START CLAMPED %0073 EMERGST

$——— ] | [—+—] —+—]

[EMERGST|SPN MTR]
Al ——
8

The border of question marks shown in this example will be used for all subsequent
rung comments in the program, unless it is changed or the border is deleted.

3. To print out a comment with no border, enter \B followed by the space character.
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Starting a New Page of Comments

To print a new page of comments:
1. Create the text for the comment.

2. Enter \P or \p, aslowercase alphanumeric characters are also recognized, on a
line by itself.

The text following the \P character will then begin on a new page.

The \P can be used several times within a comment, with text before and after each
one.

Printing a Title

When the printer output is defined as described in chapter 9, a title and subtitle for the
printout are created. This title and subtitle will appear on every page, unless changed as
described below:

1. Atthe place in the program where the new title and subtitle should begin, enter a
comment in the logic. This will be printed as the beginning of a new page.

2. On the first line of the comment, enter the following:
A. \T or\t withthe new title (up to 62 characters) on the same line.
B. \S or \s withthe new subtitle (also up to 62 characters) on the same line.

The new title and subtitle will appear on each subsequent page. \T or \S alone can
be specified. \B, \T, or \S must be on separate lines. Those lines must be first in a
comment, but they can be in any order.

Creating Longer Comments

The maximum number of characters that can be included in a comment is 2048. Longer
text can be included in printouts (but not displayed in program function or mode) using
an annotation text file, as described below:

1. Create the comment as described on the previous page.
A. Enter text to the point where the text from the other file should begin.

B. Move the cursor to the beginning of a new line and enter \I  or \i , the drive
followed by a colon, the subdirectory or folder, and the file name, as shown in
this example:

\ld:\text\commnt1

The drive designation is not necessary if the file is located on the same drive as
the program folder.

C. Continue editing the program, or exit to MS-DOS.

2. After exiting the programmer, create a text file using any MS-DOS compatible
software package. Give the file the file name in the comment, and place it on the
drive specified in the comment.
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Section 7: Changing the Display Mode

The view mode setup function, described in chapter 6, “Programmer Setup,” enables
you to specify which modes are displayed when you press ALT-N. These view modes
range from showing only rung references to showing reference names and reference
descriptions in an expanded rung form (display all mode). You can also view the
maximum amount of program logic on a screen by selecting a compressed rung mode.

Display all mode shows reference description information in four 7-character segments
at each occurrence of an identifier or reference address in the program editor. The
Variable Declaration Editor displays a 4 x 7 character window with the reference
description for the current entry.

Note

The display mode (ALT-N) cannot be changed during RUNG EDIT or
RUNG INSERT mode.

Each time ALT-N is pressed, the editor display will move to the next display mode. The
five display modes are listed below.

Display All
Mode Description Lines/Rung
A Referencedescriptions off, nicknames on. 3screen lines per rung line.
B Referencedescriptionsoff, nicknames off. 3screen lines per rung line.
C Reference descriptionson, nicknameson. 7 screen lines per rung line.
D Reference descriptions on, nicknames off. 7 screen lines per rung line.
E Compressedrung mode. 1screen line per rung line.

Mode A is the default mode. Each time ALT-N is pressed, the mode changes to the next
mode (e.g., mode A to B). If ALT-N is pressed while mode E is displayed, the display
cycles back to mode A. Refer to the information on “View Modes Setup (ALT-N)” in
chapter 6, “Programmer Setup,” in order to select the modes displayed when ALT-N is
pressed.

Note

The mode identifier letters A, B, C, D, and E are used for reference in
this document only.
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Display Mode A: Reference descriptions off, nicknames on.

/|GG | TABLES |STATUS | | I |SETUP |FOLDER |UTILTY |[PRINT )
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

>

[ VARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1

I1140_00 I141_07 #TOOB6

] | 1 AND_ (5)—
WORD

B152_00 B152_00

REG_111— 11 0 [-T0001 (5)—

»~Mo99?

REG_112— 12

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  149QRUNG 0004
NREPLACE ¥M9997 :

! Sump Pump 1 Density Meter /

Display Mode B: Reference descriptions off, nicknames off.

|ZEER |TABLES |STATUS | | | |SETUP [FOLDER |UTILTY [PRINT
linsertffaedit [Enodifyldsearchill N8 Jgoptionkigoto [Emore  Bezoon |

b

[ UARIABLE DECLARATIODNS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
#10101 x10105 ~TO0B6
—] | | | AND_ (8)—
WORD
~Mo62? »MO627
#R0111 11 Q-«To001 (3)—
»MO99?
#RO112 — 12
[)
*“\LMIO\LESSON P [BLK: MAIN QSIZE: 149QRUNG 0004
EPLﬁCE »Mo397 t! Sump Pump 1 Density Meter /
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Display Mode C: Reference description

s on, nicknames on.

| ZEG | TBLES |STATUS |

2|

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |

|SETUP |FOLDER |UTILTY |[PRINT )

*\LMIONLESSON F
\:FPLQCE »10105

[ START OF PROGRAM LOGIC 1
Intake
Valve
Control Conveyr
Switch Check
I140_00 1141 07 »T0086
—] = AND_ (51—
WORD
Bulb Bulb
B152 B15Z
Circ 00|Registr Circ 00
Switch |Input Suitch

[BLK: MAIN QESIZE: 149@RUNG 0004

: 1141 07 :: Intake Valve Control Switch J

Display Mode D: Reference descriptions on, nicknames off.

/];RUGRH | TABLES |STATUS |

2|

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |

[SETUP |FOLDER |UTILTY |PRINT )

\IEPLﬂCE »10105

[ START OF PROGRAM LOGIC 1
Intake
Valve
Control Conveyr
Switch Check
»10101  «10105 »T0086
—] = AND_ (51—
WORD
Bulb Bulb
B152 B15Z
Circ 00|Registr Circ 00
Switch |Input Suitch

*\LMIONLESSON F

[BLK: MAIN QESIZE: 149@RUNG 0004

: 1141 07 :: Intake Valve Control Switch /

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual — September 1998

GFK-0466L



GFK-0466L

Display Mode E: Compressed rung mode.

(|S0EE |TABLES |STATUS | | I |SETUP [FOLDER |UTILTY [PRINT )
Hlinsertffaedit [nodifylgisearchile R Jroptionfigoto  JEmore tldzoon |

2|

[ START OF LD FROGRAM LESSON 1 (= =)
[ UARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ 1

START OF PROGRAM LOGIC

] [ | aND_| I s)—
I—IREG_111:| WORD |-To001 | (sS)—

REG_112— 12 C)—
[ END OF PROGRAM LOGIC 1

*\LMIOMLESSON 3 [BLK: MAIN QSIZE: 149@RUNG 0004
\IEPLRCE »10101  : [140 00 :: )

Display Mode D without status lines (press ALT-E to remove the status lines):

/’i'RUGRH | TABLES |STATUS | |SETUP |FOLDER |UTILTY |PRINT )

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |
>

[ START OF PROGRAM LOGIC 1
Intake
Valve
Control Conveyr
Switch Check
I140_00 1141 07 »T0086
—] — AND_ (51—
WORD
Bulb Bulb
B152 B15Z
Circ 00|Registr Circ 00
Switch |Input Suitch
B15Z_00 |Data B15Z_00
REG_111—I1 Q|-+T0001 (81—
\d /
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The following screen shows how the reference description breaks within the 4-line x

7-character window when the cursor is on %10105.

/|EEE | TABLES |STATUS | | I
tlinsertffaedit Redeletefsearchiigsort Wi By Rigoto JEregiontlsuitch)

VARIABLE

REFEREMCE  NICKNAME
#10001 DUELL_T
»#10033 LIMIT_T
10037 FREE
»10101 1140_00
#1010Z I1140_01
210105 I141_07
#QOZ0Z START
#Mo627? B152_00
»MO99?
~T00B6
#R0111 REG_111
“RO112 REG_112

1
:»LM90NLESS0N E& [ELK: _MAIN [ENTRY 0010,
\EFPLﬂCE : HE Y,

|SETUP |FOLDER |UTILTY |PRINT )\

DECLARATION TABLE Intake
alve

REFERENCE DESCRIPTION ontrol

[Suitch

weld dwell timer
spare input; not wired

Air Intake Valve Suwitch
Intake Valve Control Switch
nachine start coil

Bulb B15Z Circ 00 3witch
Sump Pump 1 Denzity Meter
ConveyrCheck

Registr Input Data

Pointer to Read Data
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Section 8: Subroutine Blocks
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Subroutine blocks in Logicmaster 90-30/20/Micro software provide structured
programming for the Series 90-30 PLC. Subroutine blocks are not available for the Series
90-20 PLC nor for Micro PLCs. For 90-30 PLCs, up to 64 subroutine block declarations
are allowed.

Subroutines are declared through the block declaration editor. To create or modify
subroutine declarations, place the cursor on the [ BLOCK DECLARATIONS ] marker.
Then, press Zoom(F10) to display the block declarations screen.

RI]GRI‘I | TABLES [STATUS | | I [SETUP |FOLDER |UTILTY |PRINT )
tlinsertffaedit Jedeletefsearchigliock W& By Jigoto R ilGzoon |

2|

- START OF BLOCK DECLARATIONS 1

SUBR 1 |BLOCK1 LANG : (= THIS IS A BLOCK *)

[ END OF BLOCK DECLARATIONS 1

1
:»LM90NLESS0N E& [BLK: _MAIN ENTRY |
EPLﬂCE : HE /

Subroutine block declarations consist of:

e A label identifying the block as being used with a subroutine instruction.

® The number corresponding to the Hand Held Programmer’s subroutine number.
® Agraphic box containing a subroutine name of up to 7 alphanumeric characters.

® The language the subroutine was programmed in. Initially, this field is blank. 1t will
remain empty until you have entered some logic for the subroutine. Once you have
zoomed into the block to enter logic, the letters LD (ladder diagram language) are
displayed after LANG: beside the block name.

® A 32-character descriptive explanation.

® Anindicator that it has errors. This indicator is only displayed if the block is not
executable. (See screen capture at top of the next page for an example of the error
message.)
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The following screen shows an example of two subroutine block declarations, one
without errors and one with errors.

RI]GRI‘I | TABLES |STATUS | I | |SETUP |FOLDER |UTILTY |PRINT\
linscriffacdit Jedclctcliscarchiglock N8l Rogoto R Hlezoon |
>

-L START OF BLOCK DECLARATIONS 1
SUBR =2 LANG: LD (= prepare for shipping =)
SUBR 1 LANG: LD (= make widgets *)
HAS ERROR3
-L END OF BLOCK DECLARATIONS 1

:\NLM90M\LESSON EI% [BLK: _MAaIN [ENTRY 000
PLﬁCE ¢ SHIP_IT :: prepare for shipping /

Adding Subroutine Block Declarations

To add a subroutine block declaration, place the cursor at the desired location, enter the
block name on the command line, and press Insert  (F1). A 32-character explanation
can also be inserted at this time. If you press F1 with the command line blank, a box

When the subroutine block declaration is inserted in the software, the next available
Hand Held Programmer number (from 1 to 64) is assigned to it.

Editing Subroutine Block Declarations

To change a subroutine block declaration, place the cursor at the declaration to be
changed and press Edit (F2). Type over the entry as needed. After changing the entry,
press the Enter key (or Plus (+) key on the numeric keypad) to move to the next table
entry and continue editing; or press the Escape key to exit editing.

Use the Tab, Back Tab, Previous ,or Next key, or the cursor keys to move the cursor.
Use the Page Up and Page Downkeys to scroll the display up and down.

When you leave the subroutine block declarations, any changes made are automatically
stored to the current program folder. You can also update the program folder while
working on the screen by pressing ALT-U.
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Deleting Subroutine Block Declarations

A subroutine block declaration can be deleted if there are no CALL instructions to that
subroutine block in the program logic. Deleting a subroutine block also deletes its
associated logic. To delete a subroutine block and declaration, place the cursor at the
declaration to be deleted and press Delete (F3).

Searching for Subroutine Block Declarations

In order to search for a subroutine block declaration, you must have the Block
Declaration screen displayed on your programmer. Then, press Search (F4). Enter the
name of the subroutine block in the Search for field, set the Scope to LOCAL, and press
the Enter key.

You can search for a subroutine CALL instruction from either the logic or the Block
Declaration screen by pressing Search (F4). Then, enter the name of the subroutine
block in the Search for field, or enter &CALL to search for all subroutine CALL
instructions, and press the Enter key.

Using Goto

The Goto (F8) function key may be used to move the cursor. To move to a particular
subroutine block declaration, enter the number of that declaration on the command line,
and press Goto (F8). For example, to move the cursor to the first subroutine block
declaration, enter 1 on the command line, and press Goto (F8).

You may also go to a subroutine block by simply entering the block name on the
command line and pressing Goto (F8).

Zooming into Subroutine Block Logic

To display the subroutine block logic, place the cursor on the block name and press Zoom
(F10). You can edit the logic on this screen.
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Locking/Unlocking Subroutines

The block locking feature allows you to lock subroutines. Four types of locks are
available:

Type of Lock Description

View Once locked, you cannot zoom into that subroutine.

Edit Once locked, the information in the subroutine cannot be edited.

Perm View The subroutine is permanentlylocked and cannot be unlocked.

Perm Edit The subroutine is permanentlylocked and cannot be unlocked.

In addition to the locking capability, locked subroutines can also be unlocked, unless they
are permanently locked.

A search or search and replace function may be performed on a view-locked subroutine.
If the target of the search is found in a view-locked subroutine, one of the following
messages is displayed, instead of logic:

For view-locked subroutines:

Foundin locked block . (Continue/Quit)

For edit-locked subroutines:

Cannotwrite to locked block . (Continue/Quit)

You may continue or abort the search. If you decide to continue, the locked subroutine is
skipped and the search continues from the next subroutine. If you decide to quit, the
search is aborted. For more information on search and search/replace, refer to chapter 3,
section 11, “Search Function.”

Folders that contain locked subroutines may be cleared or deleted. If a folder contains
locked subroutines, these blocks remain locked whenthe Logicmaster 90-30/20/Micro
software copy, backup, and restore folder functions are used. For more information on
program folders, refer to chapter 7, “Program Folders.”
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Locking a Subroutine

To lock a subroutine:

1.

2.

Move the cursor to the [ BLOCK DECLARATIONS ] marker and press Zoom (F10).

/\EIGG | TABLES [STATUS | | I [SETUP |FOLDER [UTILTY |PRINT \
tlinsertffaedit Jedeletefsearchigliock W& By Jigoto R ilGzoon |

2|

- START OF BLOCK DECLARATIONS 1

SUBR 1 |GIWMeil LANG: (= THIS IS A BLOCK *)
- END OF BLOCK DECLARATIONS 1

:\LM9IO\LESSON m& BLK: _MAIN ENTRY 0001
NREPLACE : BLOCK1 :: THIS IS A BLOCK )

In the block declaration editor, move the cursor to the desired subroutine and press

Lock (F5) to display the Lock/Unlock Block screen. The subroutine name is included

as part of the title on this screen.

/’L'RUGRH | TABLES |STATUS | |SETUP |FOLDER |UTILTY |PRIHT“\

I |
Uinsertffdedit JKdeletefisearchifllock N8 Jg  [igoto R Hezoon |
>
- S Lock-Unlock Block : BLOCK1
*)
Lock State H NLOCK
- Password H
<< Press Enter key to begin lock function >>
<< Press Esc key to leave the lock screen >>
(]
:\LM90\LESSON i3 BLK: _MAIN [ENTRY 0001
\\TEPLﬂCE : BLOCK1 :: THIS IS A BLOCK W,
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Field

Description

Lock State

Specify the operation to be performed on the current subroutine. Use the Tab key
to view the values for this field:

¢ UNLOCK The currentsubroutine is unlocked.

« VIEWLOCK A view lock is set on the subroutine, and you cannot zoom
into the subroutine. If you try to zoom into the subroutine,
the error message “Zoom denied because the block is
locked” isdisplayed.

e EDITLOCK An editlock is set on the subroutine, and the subroutine
cannot be changed. If you try to edit the subroutine, the
error message “Edit denied because the block is locked” is
displayed.

¢ PERMVIEWLOCKOPERMEDITLOCK: The subroutine is permanently
locked and cannot be unlocked once it is locked.

When the desired value is displayed in the Lock State field, press the Enter key.
If you try to enter an incorrect value or leave the field empty, a message is
displayed in the message area of the screen and the field remains active.

If you try to lock a subroutine that is already locked, the message “Blockalready
locked” is displayed in the message area and the screen remains displayed.

Password

Specify a password of up to four characters to lock a subroutine. Validcharacters
include A through F and 0 through 9. If alowercase letter is entered, it is
converted to an uppercase letter. Once a password is set, the same password must
be entered before the subroutine can be unlocked. The characters of the password
are displayed as they are typed into the Passwordfield.

For PERMVIEWLOCHKNd PERMEDITLOCKthe Passwordfield isignored.
Passwords are not required and cannot be used with permanentlylocked blocks.

3. Ifnolock is set on the current subroutine, the LockState field is set to UNLOCK
when the screen is displayed. If a lock is set on the current subroutine, then the
LockState field is set to the type of lock imposed on the block. Initially, the
Password field is empty.

4. To set the lock, enter the value in the LockState field. Move the cursor to the
Password field, and enter a password. Then, press the Enter key. The software
will prompt you to confirm the locking process with the message “Is logic block to be
locked2Y/N)”.

5. Ifyouenter Y (Yes)after the confirmation prompt, the locking process begins.
Entering N (No) aborts the process. Once the subroutine is successfully locked, the
message “Block locked” is displayed in the message area of the screen, the type of
lock and password are written to the subroutine lock header, and the Password
field is cleared.

6. To quitthe Lock/Unlock Block screen, press the Escape key. To restore the value of
the fields to their original values, press ALT-A.
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Unlocking a Subroutine

A previously view-locked or edit-locked subroutine may be unlocked in the block
declaration editor, unless it is permanently view locked or permanently edit locked.

1.

Move the cursor to the desired subroutine block and press Lock (F5) to display the
Lock/UnlockBlockscreen.

//]PRUGRH | TABLES |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT )
Uinsertffdedit JKdeletefisearchifllock N8 Jg  [igoto R Hezoon |
>
- S Lock-Unlock Block : BLOCK1
*)
Lock State HERFD [ TLOCK
- Password H
<< Press Enter key to begin lock function >>
<< Press Esc key to leave the lock screen >>
Block Edit Locked
(]
:\LM90\LESSON i3 BLK: _MAIN [ENTRY 0001
\J:EPLnCE : BLOCK1 :: THIS IS A BLOCK A//

The current subroutine name is included as part of the title on this screen. If the
current subroutine is locked, the LockState field indicates the type of lock. If the
subroutine is not locked, the field is set to UNLOCK The Password field is initially
empty.

To unlock the subroutine, set the value of the LockState field to UNLOCK

Move the cursor to the Password field, and enter the correct password. As each
character of the password is typed, an asterisk is displayed in the field.

Then, press the Enter key. The password you entered is compared with the
password last set. If the two passwords are identical, the subroutine is unlocked and
the message “Block unlocked” is displayed in the message area of the screen. Once
the subroutine is unlocked, the LockState field is setto UNLOCKand the Password
field contains the password of the block just unlocked. In addition, the password is
cleared in the subroutine header.

If the passwords do not match, the subroutine is not unlocked, the error message
“Incorrect password given for unlock” is displayed in the message area of the screen,
the Password field is cleared, and the Lock/Unlock Block screen remains displayed.

To quit the Lock/Unlock Block screen, press the Escape key. To restore the value of
the fields to their original values, press ALT-A.
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Permanently Locking a Subroutine

In addition to VIEWLOCKand EDITLOCK there are two types of permanent locks. If a
PERMVIEWLOCHocK is set, all zooms into a subroutine are denied. Ifa PERMEDITLOCK
lock is set, all attempts to edit the block are denied. Therefore, passwords are not
required and cannot be used with permanently locked subroutines.

Warning

Permanent locks differ from the regular VIEWLOCKand EDITLOCK in
that once set, they cannot be removed.

Once a PERMEDITLOCKs set, it can only be changed to a PERMVIEWLOCkou cannot
unlock the block first and then seta PERMVIEWLOCKA PERMVIEWLOCKannot be

changed to any other type of lock.

When you press the Enter key to initiate the locking, the software will prompt you to
confirm any permanent lock.

Displaying the Lock Status of the Subroutine

The display zoom level function (ALT-X) can be used to display the lock status of the
subroutine in the block declaration editor. Move the cursor to the desired block, and
press ALT-X. The following example screen shows a block that is locked for view.

/’B'RUGRH | TABLES |STATUS | | |SETUP |FOLDER |UTILTY |PRIHT“\

|
insertfedit Jidelctefgsearchiglock N8 Ny Jigoto JR1  ilgzoon |
[Z00M LEVEL 11 [Block Edit Locked]
>

- START OF BLOCK DECLARATIONS 1

SUBR 1 |GIWMeil LANG: (= THIS IS A BLOCK *)
- END OF BLOCK DECLARATIONS 1

:\LM9IO\LESSON m& BLK: _MAIN ENTRY 0001
NQREPLACE : BLOCK1 :: THIS IS A BLOCK y;
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Periodic Subroutines

Model 340 and higher CPUs support the use of a periodic subroutine. A periodic
subroutine is a single subroutine with a unique name in the form 1Tiiii , which will
execute periodically during RUNmode. If a subroutine with this name is present in the
PLC when it transitions from STOPto RUNmode, this subroutine will be executed at
periodic intervals while the PLC isin RUNmode. If a RUN MODE STORES performed,
a periodic subroutine will be stopped while the PLC isin PAUSEmode. (For more
information on RUN MODE STOREand PAUSE mode, refer to chapter 8, “Program
Utilities.”)

Note

Only Model 340 and higher Series 90 ™ -30 PLCs support use of a
periodic subroutine. More specifically, Model 341 CPUs, Version 4.20 or
later, all Model 340 CPUs, and all 350 and higher CPUs support periodic
subroutines.

You can specify a periodic subroutine by giving the block a name in the form: 1T0001,
where the four digits after the T indicate the number of time intervals between
executions of the block. If the leading zeros of the interval are not specified, the
Logicmaster 90-30/20/Micro software will fill them in so that the total number of
characters is six. If the time interval specified is too small for execution of the subroutine
and the rest of the normal PLC sweep, the PLC watchdog timer may be activated. The
time per interval is .001 seconds. The maximum time allowed between executions is 10
milliseconds.

When you enter a subroutine name with the correct format for a periodic subroutine,
the timebase, interval value, and “INTR” will be displayed beside the subroutine’s name
and number, instead of “SUBR.”

Executing a Periodic Subroutine

Each execution of the periodic subroutine will occur interval seconds after the previous
start, as shown below:

start end start end

interval

Note

The latency for the periodic subroutine (i.e., the maximum interval
between the time the periodic subroutine should have executed and the
time it actually executes) can be around .35 milliseconds if there is no
PCM, CMM, or ADC module in the main rack. If there isa PCM, CMM
or ADC module in the main rack — even if it is not configured or

used — the latency can be almost 2.25 milliseconds. For that reason, use
of the periodic subroutine with PCM-based products is not
recommended.
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Restrictions on Use of the Periodic Subroutine

® Only one periodic subroutine per program is allowed.

® Periodic subroutines cannot be called by the main program or by another
subroutine.

e |f you call another subroutine from the periodic subroutine, the subroutine being
called must not be called from anywhere else in the program.

e |f you attempt to load a program with a periodic subroutine into a version of
Logicmaster 90-30 software prior to Release 4.01, you will not be able to display or
edit the program. Likewise, you cannot store a periodic subroutine to a PLC prior to
Version 4.20.

e |faDOIO function block whose 1/0 reference range includes an intelligent module
is executed within a periodic subroutine, communication with the module may be
lost.

e Timer (TMR, ONDTR, and OFDTR) function blocks will not execute properly within
a periodic subroutine. A DOIO function block within a periodic subroutine whose
reference range includes references assigned to a Smart I/0 Module (HSC, APM,
Genius, etc.) will cause the CPU to lose communication with the module. The
FST_SCN and LST_SCN contacts (%S1 and %S2) will have an indeterminate value
during execution of the periodic subroutine. A periodic subroutine cannot call or be
called by other subroutines.

® The PID function block depends in its implementation on the sweep time of the
main program. Consequently, it will not function properly when called from a
periodic subroutine.
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Section 9: Rung Edit

GFK-0466L

After a logic program has been entered, there is always a need to make modifications,
either to correct logic errors or toadd new capabilities. Logicmaster 90-30/20/Micro
software has an array of features to make this process easy. The same function keys
used to initially enter a rung are available to insert new rungs. In addition, there are
function keys to edit or modify existing rungs.

|GEE |TABLES [STATUS | | | [SETUP  |FOLDER |UTILTY |PRINT
Uinsertfzedit JEnodifylfisearchily 2 Joptionfigoto [Enore ilizoon |

Function
Key Function Description

F1 Insert Add one or more rungs to the program. Selecting the insert function
opens a new space above the rung where the cursor is positioned and
displays the Edit Rung keys, which are used to select program elements.
This allows you to create a new rung.

F2 Edit Edit the rung at the cursor location. The edit function activates the
current rung, enabling you to modify that rung. When F2 is pressed,
the Edit Rung keys are displayed at the top of the screen. These keys
are used to select program elements.

F3 Modify | Initiateword-for-wordinstruction changes using the rung edit
softkeys instead of mnemonics.

F4 Search Locate aprogram element.

F7 Option | Access coil checkingand other editor options.

F8 Goto Go to the specified rung. To use this feature, type the rung number you
want to go to, then press F8.

F9 More Accessadditional rung edit softkeys.

F10 Zoom Go to a more detailed level. To return to the original level, press the
Escape key.
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Pressing More (F9) displays these additional rung edit softkeys.

| BEEE |TABLES [STATUS | | | [SETUP |FOLDER |UTILTY |PRINT
selectiigcut  JEhaste RlincludfGurite fedeletellg  Jigoto Jemore ldzoon |

Function
Key Function Description

F1 Select Select or deselect a rung or group of rungs. Rungsor declarations may
also be deselected by pressing F1 again, by pressing ALT-A, or by
pressing the Escape key. After deselecting the rungs or declarations,
the message “Select mode cancelled” is displayed on the message line
and the cursor remains on the last rung or declaration that had been
selected.

F2 Cut Delete the selected section of rungs or declarations from a program and
put them in the cut buffer. After acutoperation, the cursor will appear
on the rung or declaration immediately after the selected region.

F3 Paste Insert previously cut rungs or declarations from the cut buffer. Cut
rungs and declarations may be pasted any number of times, until they
are replaced by new information in the cut buffer, or until the program
editor is exited.

F4 Include | Insertpreviouslywrittenrungs or declarations back into the original
program, or into any other program. Written rungsand declarations
may be included any number of times.

F5 Write Copy the selected section of rungs or declarations from a program into
aspecial file. After awrite, the cursor remains on the last rung or
declarationselected.

F6 Delete Delete the rung at the cursor location or a range of selected rungs.

F8 Goto Enter the rung number on the command line, and then press F8 to “go
to” aspecificrung in the ladder diagram logic. You can also specify a
subroutine number and rung number in the subroutine to “goto” a
specificrung in that subroutine.

F9 More Return to the first level of rung edit softkeys.

F10 Zoom Zoom into the item the cursor is on.

Note

The function keys listed above can also be applied to the variable
declaration table. Using the file write function, a group of reference
descriptions can be written to a file to be used by another program.
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Editinga Rung
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When either the insert, edit, or modify function is activated by pressing F1, F2, or F3,
respectively, the following softkey selections are displayed at the top of the screen.

|GAEY | TMRCTR |MATH |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPM SP

i Tk E O FGh K am Kot [Ehorz Gnore |

These function keys provide access to the instructions required to edit ladder diagram
rungs.

Note

Only one rung is active at a time in either the insert or edit function.
Each rung must be completed and accepted by the software before the
next rung can be edited.

Entering Insert or Edit Mode
Enter either INSERT or EDIT mode by:

1. Pressing F1 to enter INSERT mode. In this mode, the new rung is inserted before
the rung on which the cursor is positioned. Therefore, make sure the cursor is on
the rung following the location for the new rung before you press F1.

2. Pressing F2 to enter EDIT mode. Then, move the cursor to the rung element you
want to change.

Entering Instructions

Select instructions by:

1. Afterentering Insert or Edit mode (as discussed above), typing the mnemonic for the
instruction, preceded by an ampersand character (&). (Refer to appendix D,
Instruction Mnemonics, for a listing of the mnemonics for Logicmaster 90-30/20/Micro
programming software.) Then, press the Enter key.

2. Afterentering Insert or Edit mode (as discussed above), pressing the Shift key and a
function key to display a specific group of instructions. Then, select a specific
instruction within that group by pressing its function key.
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In this example, the ADD function is selected by typing the mnemonic: &ADD on
the command line.

ELﬁ'I' |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVRT |CONTRL |OPN SP\

1 e 1o R B8 (SH)_Jg (M) _Rivert |Rehorz dlinore |
oo ___________|

[ START OF PROGRAM LOGIC 1

(= COMMENT =)

NAME

—| —{ apD_|-

INT

IN_REG —{I1 [} [—~RO0OOZ

CONST 12
+00001
»1000Z

—

4

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 141@RUNG 0005
\I' EPLACE| : HE

After pressing the Enter key, the screen adjusts to display the complete new
instruction and the ADD function is inserted.

ELﬁ'I' |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVRT |CONTRL |OPN SP\

1 e 1o R B8 (SH)_Jg (M) _Rivert |Rehorz dlinore |

2|

NAME

—] —{ apD_|-
INT

IN_REG —{I1 [} [—~RO0OZ

CONST 12
+00001
~1000Z
—
INT

T I1 Qe

Frrrrrr— 12

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 141@RUNG 0005
EPLﬂCE : HE /
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Entering/Modifying Data Types

Some instructions support different data types. To change ADD_INT to ADD_DINT,
press Types (F10) with the math functions still displayed on the screen. Then, press
DINT (F9) with the cursor on the ADD function block to create the following screen. An
alternative way to select ADD_DINT is to type &ADD_DINT on the command line, and

then press the Enter key.

3
NAME

—] —{ apD_|-

INT

IN_REG —{I1 [} [—~RO0OZ

CONST {12

/|RELAY | THRCTR | [RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP )

it Rbste Jeuord Kduvord [Ebod—4 o [real Reint  [Edint [Einstrs

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 141@RUNG 0005
EPLﬂCE : HE

4

Moving the Cursor within a Rung

Use the keys listed in the table below to move within the rung.

Key Description
Cursorkeys Move the cursor within the rung.

Tab and Shift-Tab Move among the inputs and outputs of a function.

Home key Position the cursor on column 1in row 1.

End key Position the cursor on the last defined row.
For Command Line Entry
Insert key Change the text editing mode (INSERT or REPLACE
Delete key Delete the character at the cursor position.
Backspacekey Delete the character to the left of the cursor position.
CTRL-Left Cursor Move the cursor within the command line.
or

CTRL-RightCursor
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Entering a Reference Address

Enter a reference address on the command line. Then, press the Enter key to apply the
reference to the operand at the current cursor location. Repeat this step for each
operand in the instruction. For multiple operand instructions, you may find that
pressing the Tab key is more efficient because doing so causes Logicmaster to apply the
reference to the operand at the current cursor location and automatically moves the
cursor to the next operand location awaiting your input.

For single operand instructions, the reference address can be entered on the command
line before pressing the function key (described in the previous step). Then, when the
function key is pressed, the reference address is automatically applied to the instruction.

Entering Nicknames

Nicknames can also be created or modified on the command line. To do this, enter the
nickname together with its machine reference and any associated reference description.
(Refer to chapter 3, section 4, “Program Annotation,” for more information on entering
nicknames and reference descriptions.)

Using Vertical and Horizontal Links

Use Vertical Links (F8) and Horizontal Links (F9) to connect the instructions within a
rung. These links are available from the relay functions, but may also be entered
without returning to the relay function menu by pressing the Vertical bar (]) key to enter
a vertical link or the Tilde (~) key to enter a horizontal link.

/|ZECXEM |TMRCTR [MATH  |RELATN |BITOP |DATAMY |TABLES |CONURT |CONTRL |OPN SP )
1 g0 Re R (O (SH) e (RM)Jivert |Rehorz lgnore |
. |
NAME

—] —{ apD_|-
INT

IN_REG —{I1 [} [—~RO0OZ

CONST 12
+00001
~1000Z 0001

] | ADD_
DINT

TTPPTTITTT— 11 QR

12

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  141fRUNG 0005
NREPLACE #0001 : i W,
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Using Continuation Coils and Contacts

Use the Continuation Coil (F1) and the Continuation Contact (F2) to continue
relay ladder rung logic beyond the limit of ten columns. These keys are available from
the relay functions by pressing More (F10); they may also be entered using their
mnemonics (&COILCTD and &CONCTD). There can be only one continuation coil
and/or one continuation contact per rung.

The Continuation Coil (F1) is used to carry the current rung’s status to the rung which
has a continuation contact. The continuation coil can only be placed in column 10 of the
rung. It does not require the use of a continuation contact in following rungs for editing.

The Continuation Contact (F2) is used to continue the status of the continuation coil
rung’s logic on the continuation contact’s rung.

| |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY [PRINT
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

2|

1140_00 1141 07 #0086
— | | T AND_ ($)—
WORD
B152_00 B152_00
REG_111—{11 Q| -T0001 ($)—
#M099?
REG_112—12 € )—
DUELL_T #I0041 »I0063 (0023 Q0063 M023¢ FST_SCN »T0231 210003
— 1| | 1| 1| 1| 1| | 1| 1
#Q0043  #T0074 #M0039
<+ -1 11 e
L END OF PROGRAM LOGIC ]

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 177@RUNG 0007
EPLﬂCE : HE /

The state of the last executed continuation coil is the flow state that will be used on
the next executed continuation contact. The continuation contact does not require
the use of a continuation coil in previous rungs for editing. However, if the flow of
logic does not execute a continuation coil before it executes a continuation contact,
the state of that contact will be no flow.
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Deleting an Element

To delete an operand or instruction from a rung while in INSERT or EDIT mode, press
ALT-D or Open Space (Shift-F10 ) and then press Delete Instruction (F10).
Enter another instruction in the space left by the deleted instruction, or enter a
horizontal link. An instruction may also be deleted by replacing it with another

instruction.

To remove the horizontal links and coil that follow the ADD_DINT instruction, place the
cursor on each logic segment and press ALT-D. The Tilde (~) key or Horizontal Link
(F9) softkey can also be used to clear the link.

i1 [

/| GECXW | TMRCTR [MATH
1/

INT

[RELATN |BITOP |DATAMY |TABLES |CONVRT |CONTRL |OPN SP )
g O - (SH) - (RM)Rivert |Rehorz lgnore |
. |
NAME

—] —{ apD_|-

IN_REG —{I1 [} [—~RO0OZ

CONST {12
+00001
#10002
— ADD_ S
DINT
PITITITTITI— 1 Q[-TITIITITIT
7777777717 [2
1
:\LHIONLESSON PRe" LESSoN |
EPLﬂCE : HE /
Using Open Space Functions
To add open space to arung in INSERT or EDIT mode, select Open Space
(Shift-F10 ). Then, select the specific function key described below:
Function
Key Function Description Page
F1 MoveRight | Move the element at the cursor position, and all the 3-83
elements to the right of the cursor position, one position to
the rightin all lines. Shunts are automatically inserted into
the new column in the rung.
F3 Move Down | Create room for an additional line of logic above the linethe | 3-84
cursorison.
F5 Delete Delete an entire column of instructions (including verticals) 3-85
Column and operands within a rung. All elements to the right of the
deleted columnwillautomatically move left.
F7 Delete Row | Delete an entire row of instructions (including verticals) and 3-86
operands withinarung.
F9 Delete Remove nicknames from the variable declaration table. N/A
Nickname Enter the nickname to be deleted on the command line
before pressing F9.
F10 Delete Delete an operand or instruction from a rung. (You may 3-87
Instruction | alsopress ALT-D to delete an operand or instruction.)
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Completing (Accepting) Rung Entry

After changing the rung, press the Enter key with the command line empty (or Plus
(+) key on the numeric keypad) to accept the edited rung and move the cursor to the

next rung for editing. In EDIT mode, you must press the Edit (F2) key after the rung is

accepted in order to edit the next rung. In INSERT mode, it is not necessary to press
Edit (F2). You will still be in INSERT mode after the rung is accepted and can enter

the next rung. You will remain in INSERT mode until you press the Escape key.

Press ALT-A to quit the rung without saving any changes in the program.

Entering an Instruction Length

To change the length of the instruction (in this example to 8), do the following:

Position the cursor on the function.

Type 8 (i.e., the length appropriate for your situation—=8 in this example) on the
command line.

Press the Enter key.

ELFI'I' |TMRCTR |MATH  |RELATM |BITOP |DATAMU |TABLES |CONVRT |CONTRL |OPN SP\

0 R RO s () fevert [Rhorz {Ehore |
>

[ INTERRUFTS 1

[ START OF PROGRAM LOGIC 1

[ END OF PROGRAM LOGIC 1

1
D :~\LMIO~LESS0N EE% [BLE: _HAIN QSIZE: ZZZ@RUNG 0005
EPLﬂCE H HE /
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Viewing Variable Declarations

To view the current set of variable declarations from anywhere in the Program Editor,
press ALT-V to invoke the variable declaration window. The window allows cursor and
page key scrolling. Pressing ALT-V again will show the next table if it exists (local or

global).

In RUNG INSERT or EDIT mode, an asterisk (*) is displayed next to the variable

declarations that were created or modified during the current editing session. These

new or modified declarations will remain declared if the rung is accepted.

/|l |TMRCTR [MATH

DAYS I1 1 HOLD#

[RELATN |BITOP |DATAMY |TABLES |CONVRT |CONTRL |OPN SP )

1 e 1o R B8 (SH)_Jg (M) _Rivert |Rehorz dlinore |

>
1140_00 1141 07 [— »TO0B6
—] (31—
Variable Declarations for Folder “LESSON"
REF NAME REF DESCRIPTION B15Z_00
—I(51—
»10105 1141_07 Intake Valve Control Switch
#RO111 REG_111 Registr Input Data #Mo99?
»Ro112 REG_112 Pointer to Read Data -y »—
=*/R0O010 DAYS day of week
F3T_SCH =+R0030 HOLD# temporary result
—] =~ROOZ0 EXTRA overtine

EXTRA I2
1
:»LM90NLESS0N [F BLK: _MAIN QSIZE: 149@RUNG 0005
\EFPLﬂCE #ROOZ0 : EXTRA i overtime J

(Use cursor keys, or ESC)

Deleting a Rung

3-76

To remove a single rung of logic, place the cursor at the rung, press More (F9), and then

press Delete (F6); or simply press ALT-D (while notin INSERT or EDIT mode).
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Selecting Rungs

The cutting and file writing of rungs requires that a section of rungs first be selected. To
select the rungs:

1.
2.

Press More (F9) to display the cut/paste function keys.

Move the cursor to the rung at the beginning or end of the section to be selected.
Then, press Select (F1). The message “Select mode initiated ...” displayed on the

message line indicates that the select function has been activated. Once this

function is active, the only functions available are cursor, page, cut, write, help, and

goto.

The current rung is automatically selected. By pressing the Up/Down cursor keys,

Prev, Next, Page Up/Down, Home, or End keys, you can add subsequent or previous

rungs into the selected region. Selected rungs are shown in reverse video on the

display.

| ZEG | TBLES |STATUS | | I |SETUP |FOLDER |UTILTY |[PRINT )
tlse lectffacut  Jepaste Rincludieurite fideletelly  Rigoto JEmore  ilgzoon |

2|

[ START OF PROGRAM LOGIC 1

(= COMMENT =)

NAME
el ADD_
I

NT

IN_REG —{I1 [} [—~RO0OOZ

CONST 12

+00001
»10007 10009 10002
e A | ADD_
DINT
1
\LMIO\LESSON PR LESSON |
\:FPLﬂCE »[0001 @ NAME :! Reference Description J

The Select (F1) softkey acts as a toggle between the select and deselect functions. To

deselect the selected rungs, press the Select (F1) key or ALT-A.
A. PressCut (F2) to cut the selected rungs.

B. PressWrite (F5) to write the selected rungs to a file.

C. PressDelete (F6) or ALT-D to delete the selected rungs.

To deselect the selected rungs, press Select (F1). The F1 key acts as a toggle
between the select and deselect functions.

Note

The select function can also be used to select variable declarations and
interrupt declarations.
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Cutting Selected Rungs

The cut function enables you to remove a section of previously selected rungs from the
current program. Any nicknames, reference descriptions, or comment annotation used
within the selected rungs are also copied with the cut rungs for later use in a paste
operation. However, nicknames and reference descriptions remain in the variable
declaration table.

This function can be used to reorder logic within the program; it is also useful for
deleting a section of rungs.

To cut a section of rungs from the current program’s logic:
1. Select one or more rungs, as previously described.

2. Press Cut (F2) to cut the selected rungs from the program. The select function is
automatically exited as part of the cut operation. The cursor will be on the rung
after the cut section of rungs.

/|EIEE |TABLES |STATUS | | I [SETUP |FOLDER [UTILTY |PRINT
tlse lectffacut  Jepaste Rincludieurite fideletelly  Rigoto JEmore  ilgzoon |

>

[ START OF PROGRAM LOGIC 1

10007 «10009 ~I000Z
=E=— o |

DINT

#ROGO5S —I1 ([—R0018

#Rooo? — 12

[ END OF PROGRAM LOGIC 1

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  142fRUNG 0003
NGEPLACE #10007 i )

If the cut buffer becomes full, repeat the operation, selecting a smaller amount of
logic.

3. Allrungs below the selected section will scroll up to fill the gap of the just-cut
section.

Note

Cut rungs are saved only as long as you remain in the program editor.
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The paste function enables you to insert a copy of a section of previously cut rungs
before the current rung. Any unique reference address nickname assignments and any
identifier name will be added to the current program’s variable declaration table.

Once the cut operation is complete and the logic has been placed in the buffer, press
Paste (F3) to initiate the paste function. The position of the cursor remains the same.
All entries below the inserted section will scroll down to make room for the just-pasted
rungs.

R[IGRH | TABLES |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT \
sclectiacut  Jemaste Relincludigurite Jideletcly  Rigoto [JRhore ilgzoon |
Paste is complete: Z rung(s) inserted

2|

#ROOO?

(= COMMENT =)

NAME
—| —{ apD_|-

INT

IN_REG —{I1 [} [—~RO0OOZ

CONST 12
+00001

[ END OF PROGRAM LOGIC 1

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 160QRUNG 0006
EPLﬂCE : HE /

Conflicts may occur between declarations in the section of rungs to be pasted (buffer)
and declarations in the existing (target) program. A nickname in the buffer that is
identical to one in the target program is simply passed over and ignored during the
paste operation.

When a declaration in the buffer has the same reference address but a different
nickname than a declaration in the target program, the declaration from the buffer is not
added to the existing program’s declaration table.

A name conflict occurs when a declaration in the buffer has the same name as a
declaration in the target program, but a different meaning. For a nickname, the different
meaning would be a different reference address.

Name conflicts are resolved by automatically generating a unique system name for the
conflicting declaration in the buffer, and then adding it to the target program. The
presence of system names (any name beginning with the $ character, e.g., $LA00001)
in the pasted logic indicates that name collisions have occurred during the paste
operation.

Implicit declarations, such as JUMPs, LABELs, and MCR names, are handled in the same
way.
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Note

If coil checking is set to SINGLE, rung(s) may not be pasted should a
coil-use conflict occur. %T references should be used on coils to allow
rungs to be pasted, or use the WARN MULTIPLE coil check option.
(Refer to the information on coil checking later in this section.) %T
references may later be replaced with %Q or %M references.

Writing Selected Rungs to a File

The file write function enables you to store a copy of a section of previously selected
rungs from the program logic to a disk file called a side file or program segment. This
function is useful for creating a file of commonly used rungs which can be used in
different programs.

Only variable declarations used in the rungs that are selected are written to the file. To
write the entire variable declaration table to a file, you should select the entire table from
the variable declaration section of the program.

Note

The file write function differs from the cut function in that selected
rungs are not removed from the program.

1. To use the file write function, you must first select the rungs to be written to the side
file. Press F1 to select the current rung; then, select additional rungs required.

2. Enter the name of the side file on the command line, and press Write (F5). The
selected section of rungs is written out to the specified file.

Any valid file name, minus an extension, can be used for the side file. If the file
specification includes a path, the specified directory must already exist. It is not created
as part of a file write operation. If no path is specified, the current folder is assumed.
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Including Rungs from a File

The file include function enables you to insert a copy of a file of previously written rungs
before the current rung in the program logic. All rungs below the inserted section will
be scrolled down to make room for the just-included rungs.

Note

Side files which contain subroutines cannot be inserted into folders
using Logicmaster 90-30/20/Micro software releases prior to Release 3.

Any unique reference address nickname assignments and any identifier names are
added to the current program’s variable declaration table. If the program name in the
include file declaration matches a program name in the target folder, the duplicate entry
is not added. Conflicts are handled as previously described under “Pasting Previously
Cut Rungs.”

If the program name from the include file conflicts with a non-program name in the
target folder, a unique system name is automatically generated for the program
declaration before it can be added to the target folder. For example, an MCR has the
name END_OP in the include file, but END_OP is also the name of the folder (or a
nickname). A new name is generated for END-OP ($MC0001). A corresponding initial
logic block and data block are also created.

1. To use the file include function, the program logic to be included must have been
previously stored to a particular disk file.

2. Pressinclude (F4) and enter the name of the side file on the command line. Then,
press the Enter key. The contents of the specified disk file are included before the
current rung in the program.

Any valid file name, minus an extension, can be used for the side file. The file
specification may include a path; however, if no path is specified, the current folder is
assumed.
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Open Space Functions
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Open space functions are used, while editing a rung, to open element spaces in the
rung. To display the open space function keys shown below, press F10.

|RELAY

| TMRCTR |MATH

[RELATN |BITOP |DATAMY |TABLES |CONVRT |CONTRL |G

thov rtfd  [nou anll [l ool el rufle  [BliclnckiBelins

Function
Key Function Description Page
F1 MoveRight | Move the element at the cursor position, and all the elements 3-83
to the right of the cursor position, one position to the right in
all lines. Shunts are automatically inserted into the new
columninthe rung.
F3 Move Create room for an additional line of logic above the line the 3-84
Down cursorison.
F5 Delete Delete an entire column of instructions(includingverticals) 3-85
Column and operands withinarung. All elements to the right of the
deleted columnwillautomatically move left.
F7 Delete Row | Delete an entire row of instructions(includingverticals)and 3-86
operands withinarung.
F9 Delete Remove nicknames from the variable declarations table. N/A
Nickname | Enter the nickname to be deleted on the command line
before pressing F9.
F10 Delete Delete an operand or instruction from arung. (You may also 3-87
Instruction | pressALT-D to delete an operand or instruction.)
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Move Logic Right

The Move Right (MOV RT) function moves the element at the cursor position, and all
the elements to the right of the cursor position, one position to the right in all lines.
Shunts are automatically inserted into the new column in the rung.

In the following example, the column next to the power rail is moved right one column
by positioning the cursor in column 1 and pressing Move Right (F1).

Before:

/ |RELAY |TMRCTR [MATH  |RELATN |BITOP |[DATAMU |TABLES |CONURT |CONTRL |TRSY )
nou riffd  JEmou dnlil  Jdel cnfld  fdel rulli  [Edelnckilidelins

CONST

+00001

#1001 »10004 10006 10008 #QOoo3
— e O
10002 |«10005 |~10007 10009 Qo004
= | v
#10003

—

»210010 x10011 xI0012

1 |

[ END OF PROGRAM LOGIC 1

1
:\LHIONLESSON m& BLK: MAIN WSIZE:  192JJRUNG 0006
NREPLACE #10002 i )

After:

/ |RELAY |TMRCTR [MATH  |RELATN |BITOP [DATAMU |TABLES |CONURT |CONTRL |TSY )
nou riffd  JEmou dnlil  Jdel cnfld  fdel rulli  [Edelnckildelins

CONST
+00001
=10001  «10004 <10006 10008 #QoOoo3
b O
#1000Z |«10005 |<10007 10009 Qo004
(- | v
»10003

—

»10010 »10011 »I0012

—— — |

[ END OF PROGRAM LOGIC 1

1
:SLMIO5LESS0N m& [BLK: MAIN QSIZE: 192@RUNG 0006
EPLﬂCE : HE /
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Move Logic Down

The Move Down (MOV DN) function is used to create room for an additional line of
logic above the line the cursor is on. All elements in the region to be moved must be
located entirely in the same row as the cursor, or in the rows below.

In the following example, the rung of logic beginning with %10002 is moved down one
row by positioning the cursor in row 2 and pressing Move Down (F3).

Before:

(|RELAY |TMRCTR [MATH  |RELATN |BITOP [DATAMU |TABLES |CONURT |CONTRL |3 I
tnov rtlfd  JEmov dnll  Jdel cnlle  Jgdel rully  Jdelnckily

CONST
+00001

~10001 «I0004 «I0006 10008 #0003
— | O
#1000Z |~10005 |«10007 «10009 #0004
== — | )
~10003
—
#0010 «10011 «I0012

] | ] |

L
1 11 11

[ END OF PROGRAM LOGIC 1

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  192fRUNG 0006
NREPLACE #10002 i

4

After:

/"|RELAY¥ |TMRCTR |MATH  |RELATM [BITOP |DATAMU |TABLES |CONURT |CONTRL |1 )
tnov rtlfd  JEmov dnll  Jdel cnlle  Jgdel rully  Jdelnckily

CONST

+00001

~10001 «I0004 «I0006 10008 #0003
— | O
| —

~1000Z | 410005 |#I0007 10009 #0004
1 | )
#10003

_| |_

«10010 xI0011 »2I0012

1 |

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 19ZQRUNG 0006
EPLﬂCE : HE

4
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Delete Column

The Delete Column (DEL CN) function is used to delete an entire column of instructions

(including verticals) and operands within a rung. It can be used to delete a column that
contains functions as well as contacts or coils, as long as the function template itself is

totally contained within the column.

When the column to be deleted is within a rung that contains no coil or jump
instructions, all columns to the right of the deleted column are moved left one column.
In the following example, the column which contains %10007 is deleted by positioning

the cursor in column 3 and pressing Delete Column (F5).

Before:

After:

(|RELAY |TMRCTR [MATH  |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |ULJER )

[
:\LH99\LESSON m& BLK: MAIN WSIZE:  192fRUNG 0006
\ 210007 7 )

thou rtf — JEhov anfl el ool el rufle | Blieincidldiel ing

)
CONST
+00001

«10001 »x10004 «I0006 ~IQOOB #0003
't (1—

«1000Z |~10005 |E<10007 «I0003 #0004

== | 1—

#10003

_| |_

«10010 x10011 xI0012

, ——

[ END OF PROGRAM LOGIC 1

( |RELAY |TMRCTR |[MATH  |RELATN |BITOP |DATAMU |TADLES |CONURT |CONTAL |TTHER )

[
:\LH99\LESSON m& BLK: MAIN WSIZE:  192fRUNG 0006
NEEPLACE] #10009 7 )

thou rtf — JEhov anfl el ool el rufle | Blieincidldiel ing

)
CONST
+00001

«10001 «10004 «I0OOB #0003
I { )_
I

#1000Z |~10005 E<I0009 #0004

== 1—

#10003

_| |_

«10010 «I10011

A

[ END OF PROGRAM LOGIC 1
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Delete Row

The Delete Row (DEL RW) function is used to delete an entire row of instructions
(including verticals) and operands within a rung. It can only be used to delete a row
whose instructions, together with their operands, are totally contained within the row.
For example, the DEL RW function can be used to delete a row with a function such as
MCR, but it cannot delete a row containing an ADD_INT function because the
ADD_INT function spans several rows. After the deletion, all rows beneath the deleted
row move up one row. When a row is moved up to the first row position, its verticals
are automatically deleted. In the following example, the row which contains %I10001 is
deleted by positioning the cursor on that row and pressing Delete Row(F7).

Before:

mELﬂY |TMRCTR |MATH |RELATH |BITOP |DATAMV |TABLES |CONVURT |CONTRL |H\

tho i [Ehov anfl [l ool Kficl rule  Eldelincl:

>
CONST
+00001

|1 |

11 11
»~10003
— »J

»10010 10011 #0012

»10001 »I0004 10006 »IOOOB #0003
I- . 1 | 1 | 1 { )—
— ='|—( I 11 11 ¢
#10002 [210005 |»«I10007 »I0009 #0004
—] /| | | | | ()—

bt |
[ END OF PROGRAM LOGIC 1
1
:»LMI0~LESS0N P [BLK: _MAIN QESIZE: 19Z2@RUNG 0006
EPLﬂCE »«10001 : NAME :: Reference Description /

After:

/|RELAY |TMRCTR |MATH  [RELATN [BITOP |[DATAMU |TABLES |CONVRT |CONTRL

tho i [Ehov il [iel ool el rofe  [delnckl

>
CONST
+00001

»10002 «I00OS «JODOY 10009

)

70004
/)—

= I {1 I |
%10003

_|

»10010 10011 10012

—l

[

END OF PROGRAM LOGIC

1

1
:\LM9@\LESSON mﬂ FLK: MAIN WSIZE:  192fRUNG 0006
NBEPLACE ©10002 i )
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Delete Instruction

The Delete Instruction (DELINS) function is used to delete an operand or instruction
from a rung. Another instruction or a horizontal link may then be entered in the space
left by the deleted instruction. The ALT-D key sequence may also be used to delete
instructions; however, the cursor will automatically move to the right after the deletion.

In the following example, the ADD instruction is deleted by positioning the cursor on
the ADD function block and pressing Delete Instruction (F10).

Before:

/"|RELAY |THMRCTR | |RELATN |BITOP |DATAMY |TABLES |CONURT |CONTRL |OPN SP )
ladd _ asub gdiv_ Janod  Wesqrt By R R iltypes |

2|

~10001 10004 10006 10008 #0003
— 1 | O
~I000Z | 410005 |xI0007 «I0009 #0004
1 | )
#10003

_| |_

#0005

«)—

~10010 «10011

#RO001 I1 (] [—~Ro001

#RO00Z

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 148@RUNG 0004
EPLﬂCE : HE /

After:

/|RELF|'1' |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVURT |CONTRL |m\
0

trov rifld  JEpov dnflel  JBdel cnllg  Jgdel rulli  Rdcinckil

2|

~10001 10004 10006 10008 #0003

— 1 | O

~I000Z | 410005 |xI0007 «I0009 #0004

1 | )

#10003

_| |_

~10010 «10011 0005
I — O

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 148@RUNG 0004
EPLﬂCE : HE /
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Increment/Decrement Reference Address

The increment/decrement reference address feature is available in either INSERT or
EDIT mode in the program editor and from the variable declaration editor. It allows
you to increment or decrement the reference address where the cursor is located by
either one or the amount specified on the command line.

Key Description

CTRL-U Increment key sequence.
CTRL-D Decrement key sequence.

Note

For reference operands which must be byte-aligned, the reference
address is incremented/decremented by one byte.

For example, a discrete input reference address of a MOVE_INT function block will
increment or decrement by one byte (e.g., %10001 to %10009). The same reference
address on a normally open contact will increment or decrement by one (e.g., %10001 to
%10002). A register reference address on the input of an ADD function block will also
increment or decrement by one (e.g., %R0005 to %R0006).

If there is a numeric value on the command line, it is used as the number of bits to add to
or subtract from the reference address. For parameters that are byte-aligned, the
increment/decrement value is one byte when the value on the command line is between
0 and 8, two bytes when the value is between 9 and 16, etc. The value will remain
displayed on the command line after the function is completed so that the reference
address can be incremented/decremented by the same value again.

If the reference address reaches the current configuration limit, an error message is
displayed and the function is not performed. If the cursor is not on a reference address
and you attempt to increment or decrement the address, an error message is also
displayed.
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Incrementing/Decrementing within a Rung

This example illustrates how to increment reference address %10001 in a ladder diagram
rung.

1. First, position the cursor on the reference address to be changed. In this example,
that would be %I10001.

/1FELﬁT |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVRT |CONTRL |OPN SP<\\
1

1 g1 g R B8 (SH)jg (M) _Rivert |Rehorz dlnore |

2|

»10003 #0001
— | )
#OO0Z  «10001 #Moo11

| O

“MO121  ~I10002

#0001

»MOO16

IN Q—=~RO001
1
*S\LM90\LESSON F [BLK: MAIN QESIZE: 155QRUNG 0005
\EFPLﬂCE »[0001 @ NAME :! Reference Description J

2. Press CTRL-U five times to display the reference address %10041, as shown in this
screen.

/1}ELﬁT |TMRCTR |MATH  |RELATH |BITOP |DATAMV |TABLES |CONVRT |CONTRL |OPN SP<\\
1

1 g1 g R B8 (SH)jg (M) _Rivert |Rehorz dlnore |

2|

»10003 #0001
— | -
#000Z  ~10001 #Moo11
— | N { 1—

“Mo121  #10002
#0001

»MOO16

_|

#10041 Bl VY e itleloh]

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  155QRUNG 0005
NBEPLACE ©10041 : i Y,
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3. To decrement the reference address to %10025, press CTRL-D twice. Or, you could
enter the decrement amount 16 (2 bytes) on the command line and press CTRL-D.

The value 16 displayed on the command line does not disappear when the
decrement is completed. It continues to be displayed on the command line so that
you may continue decrementing by that same amount.

Auto-Next Highest Reference

The auto-next highest reference address function automatically uses the next reference
offset of the specified type, after the highest currently used in the folder during an
editing session. If the parameter requires a byte-aligned reference offset, the next
available aligned offset is automatically provided.

To use this function, enter the % character and the user reference (e.g., %l, %Q, %R,
etc.) on the command line. The % character is used to distinguish a reference type from
a nickname character. Then, press the Enter key.

For example, if the highest %l reference already used during an editing session is %10019
and %] is specified as the address for an input operand to an ADD_INT function block,
%10024 (the next available aligned reference) is automatically used.

The following example illustrates how useful the auto-next highest reference address
function can be, when used in conjunction with TEACHmode. It allows rungs to be
entered and reference addresses automatically assigned to the next available reference
address. (For more information on TEACH mode, refer to chapter 2, section 5,
“Keyboard Functions”).

Enter INSERT mode by pressing Insert  (F1) from the program editor.

Press ALT-T to enter TEACHmode, and then press ALT-N, where n isthe
number to be used for the teach file. For this example, use ALT-0 .

On the command line, type ALW_ON &NOCONMNd press the Enter key.
Then, type &MOV on the command line and press the Enter key.
Use the Tab key to position the cursor on parameter IN of the MOVE function block.

N

Type %R on the command line, and press the Tab key.

N o gk~ ow

Then, enter %R on the command line again (or press CTRL-Hometo display the
previous command line contents), and press the Enter key twice.

8. Press ALT-Q to exit TEACHmMode.
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9.

1 1o R B (SH)Jg (M) Rivert |Rehorz dlinore |

Playback mode completed
>

#Ro001 —IN 0 [—<ROOO9
LEN
00008

ALW_DON

—| |—{MOvE_|-

INT

#RO017 —IN 0 |—~R0O025
LEN
00008

II_

ELﬁ'I' |TMRCTR |MATH  |RELATN |BITOP |DATAMV |TABLES |COMVRT |CONTRL |OPN SP \

1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 153QRUNG 0005
PLﬂCE : HE /
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Press ALT-0 to play back the teach file. The following screen is displayed. Note that
the reference address has automatically been changed to the next available address.
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Section 10: Editor Options

The Program Editor Options menu provides access to options in the program editor.
These options include multiple coil use and automatically inserting references.

Coil Checking

The coil check function of the programming software checks for multiple uses of %M or
%0Q references with relay coils or outputs on functions. Beginning with Release 3 of
Logicmaster 90-30/20/ Micro software, you can select the level of coil checking desired
from a screen similar to the one shown below.

To access this screen, press Program (F1) from the Programming Software main menu.
Then, press Options  (F7) from the program editor. Instructions for selecting the
desired level of coil checking begin on page 3-93.

/|EEEL |TABLES [STATUS | | I [SETUP |FOLDER |UTILTY [PRINT )
toilckieed opthe R0 B K8 W i iy |

>

PROGRAKN EDITOR SETUP OPTIONS

F1 ... HMultiple Coil Use
FZ ... Editor Options

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  13SRRUNG 0004
NREPLACE #10001 : i

4
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Three levels of coil checking are available:

Level

Name

Description

SINGLE

Coil checking
enabled

Single coil use only. When coil use is set to SINGLE,
Logicmaster90-30/20/Microsoftwaredoesnotallow
multiple coil use. When the rung is accepted and
multiple use is detected, an error messageisdisplayed
and the cursor is placed on the first conflict found.
You cannot exit the rung edit until the conflicts are re-
solved.

When this setting is accepted, the coil use map is
rebuilt. A*“checking coil use” message isdisplayed
while the map is rebuilt. If conflicts are found, only the
reference address of the conflict is listed. Only one
screen full of conflicts is displayed. If conflicts are
found, the Current Coil Use field is not updated; it is
only updated when no conflicts are found.

WARNMULTIPLE*

Coil checking
disabledwith
warning

When coil use is set to WARNMULTIPLE Logicmaster
90-30/20/Microsoftwareallowsmultiplecoilusewith
warning messages. The Current Coil Use field is up-
dated, and the coil use map is rebuilt. A message is dis-
played while the map is rebuilt and the conflicts are
listed. Only one screen of conflicts is displayed.

MULTIPLE

Coil checking
disabled

When coil use is set to MULTIPLE Logicmaster
90-30/20/Microsoftwareallowsmultiplecoiluse
without any restrictions or messages. The CurrentCoil
Use field is updated, and the coil use map is not
rebuilt. No conflicts are displayed.

* Defaultselection.

Note

If the program folder is locked, the level of coil checking cannot be
changed and the coil map cannot be rebuilt. Refer to the information on
unlocking program folders described in chapter 7, “Program Folders.”

The Coil Check screen shows the current level of coil checking, allows you to change the
level, and checks for and displays coil use conflicts on demand. You can change the level
selected, regardless of which level was previously selected.

Coils can function as SET Coils or as RESET Coils with MULTIPLE or WARN MULTIPLE
coil checking enabled. For details on the possible effects of MULTIPLE and WARN

MULTIPLE checking on Caoils, refer to the information on “SET Coils” and “RESET Coils”
in Section 1, “Relay Functions,” of Chapter 3 of the Series 90 ™ -30/20/Micro Reference

Manual (GFK-0467).

Note

When the program mode is MONITORor ONLINE and the program in
your computer is identical to the program in the PLC (i.e., LOGIC EQUAL
status is displayed), only the current level of coil checking is displayed.

An error message is displayed if you try to change the coil check level.

Warn Multiple can give misleading feedback for Micro PLCs: if coil
references are added or deleted in the RLD program, the Logic-Not-Equal
warning will be displayed. You can correct the inaccurate message by
following the steps on the next page or you can avoid using the Warn
Multiple setting with Micro PLCs.
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To change the level and check for conflicts:

1. PressProgram (F1) from the Programming Software main menu. Then, press
Options  (F7) from the program editor to display the Program Editor Options
menu.

/|GOEE |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY |[FRINT
toilckieed opthe R0 B K8 W i iy |

>

PROGRAKN EDITOR SETUP OPTIONS

F1 ... HMultiple Coil Use
FZ ... Editor Options

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  13SRRUNG 0004
NEFLACE #10001 : i Y,

2. Press Coil Check (F1) to display the Multiple Coil Use screen.

/|EIEE |TABLES |STATUS | | I [SETUP |FOLDER [UTILTY |PRINT \
ghcheck B B K B K iy |

>

MULTIPLE COIL USE

Current Coil Use: WARN MULTIPLE
Coil Use: <Jy 8RN ( SINGLE, MULTIPLE, WARN MULTIPLE )

<< Press ENTER to fAccept Setting Change >>

<{ Conflicts may exist - press F1 to check for coil wuse conflicts. >»

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  160fRUNG 0003
NGEPLACE #10007 i )
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3. The screen shows the current level of coil checking. To select another level,
repeatedly press the Tab key until the desired setting is displayed. Then, press the
Enter key to accept the change. Or, you can type the desired setting into the Coil
Use field, and then press the Enter key.

4. The coil use map is automatically rebuilt when the SINGLE or WARN MULTIPLE
level is accepted. To rebuild the coil map without changing the current setting, press
Check (F1). F1 may be used regardless of the current coil use setting. The message
“Checking Block ... " is displayed as the map is built, along with the name of the
block currently being checked.

The rebuilding of the map takes approximately 15 seconds per block. For example, a
program consisting of 10 to 15 blocks may take up to two minutes to rebuild the
map.

5. Press ALT-A to abort the rebuild and restore the old coil use map. A message
indicating that an abort has occurred is displayed.

6. When the rebuild is complete, any conflicts found are listed. Both explicitand
implicit use conflicts are displayed. Only one screen full of conflicts is displayed.

/1;RUGRH | TABLES |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT <\\
check 2 & B B 8 g KR i
Check For Coil Use Conflicts Complete
>

MULTIPLE COIL USE

Current Coil Use: WARN MULTIPLE
Coil Use: JELEUNGIIAY  ( SINGLE, MULTIPLE, WARN MULTIPLE )

Coil conflicts found :

»MO585 »MO586 #MOS87 »M0588 »MO589
»MO590 »Ma591 »MO592 #)Oo1 #OROZ
1] »AOo4 »MOR53 »MOO5? »HoO49
»MOA55 #0121 #0122 #0123 #0124
#0125 #0126 #0127 #0128
1
\LMIO\LESSON e LESSON | SIZE: 215
\:FPLﬂCE #I0001 : DWELL_T :: uweld duell timer J

Conflicts are not saved in memory. When you leave this screen, they will not be
redisplayed if you re-enter this display screen. However, the Check (F1) softkey
may be pressed to check for coil conflicts.

ALT-P may be used to print a screen of conflicts. For information on printing a screen
display, refer to chapter 9, section 2, “Selecting a Screen Print Device.”
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Automatically Inserting References

3-96

References which do not have nicknames or reference descriptions can be automatically
inserted into the variable declaration table as the program is being developed. Then, at a

later time, you can go to the variable declaration editor and enter just the annotation.

To enable the automatic insertion of references:

1.

2.

From the Programming Software main menu, press Program (F1) and then
Options  (F7) to display the Program Editor Options menu.

| ZOEL | TABLES |STATUS | | I |SETUP |FOLDER |UTILTY [PRINT )
toilckieed opthe R0 B K8 W i iy |

>

PROGRAKN EDITOR SETUP OPTIONS

F1 ... HMultiple Coil Use
FZ ... Editor Options

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  13SRRUNG 0004
NEEPLACE #10001 : i

4

Press Editor Options (F2) to display the Editor Options screen.

(|G |TABLES [STATUS | | | |SETUP |FOLDER |UTILTY |PRINT )
1 - kB FE K Kk _E __E v

>

EDITOR OPTIODNS

fiutomatically Insert References into Variable Declaration Table? 1 (M)

<< Press ENTER Key to Change Setting >>
£ Press E3SC Key to Exit >3

1
:»LMI0~LESS0N EE% BLK: _MAIN QSIZE: 138QRUNG 0001R|
PLnCE : HE /
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3. Enter Y (Yes)and pressthe Enter key to enable automatic insertion. Explicit

references entered on the command line during an edit session are automatically
inserted in the variable declaration table; implicit references (those references not
entered while programming logic) are not automatically inserted in the table.

In the following example, the explicit reference %10001 is inserted automatically in
the variable declaration table. %10002 through %10016 are implicit references and
are not inserted automatically in the table.

%MO00L | | %Q0001
11

[ ] | ADD_|
[ INT |
[

%I10001 —|I1 Q]—%Q0017
N

CONST —|I12 |

+0004 | |

In addition, %S and %T references are not added to the table.

References associated with rungs that are pasted or included are added to the
variable declaration table only if this operation were enabled when the rungs were
cut or written. Removing rungs using either the cut/paste function or the file
include function does not affect the table. Any reference to be removed from the
variable declaration table must be deleted using the variable declaration table editor.
References entered during a word-for-word operation are not automatically inserted
into the variable declaration table.

4. If the variable declaration table becomes full, a message is continuously displayed for

each reference entered until some of the references are deleted. Use the variable
declaration table editor to delete some references in order to make room for more
insertions.

5. To disable the automatic insertion feature, enter N (No). When this feature is

disabled, references entered on the command line are not placed into the variable
declaration table, unless they have a nickname or reference description associated
with them.

Note

The default selection for automatically inserting referencesis N (No).
Every new folder defaults to NO
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Section 11: Search Function

The search function enables you to locate an identifier name, reference address,
nickname, instruction, instruction plus reference address, instruction plus nickname,
instruction plus identifier name, and reference description anywhere in the program.

1. To begin the search function, select Search (F4) from the program edit functions.
When F4 is pressed, a search function window is displayed on the screen.

/|ZEEE |TABLES [STATUS | | I [SETUP |FOLDER |UTILTY [PRINT )
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

>

[ STAR SEARCH x)
search for - I

[ Ul Replace With:
Scope: LOCAL (LOCAL, GLOBAL)
Usage: EXPLICIT (EXPLICIT, IMPLICIT)
[ Prompt: ND (YES, ND)
Direction: FORUARD (FORUARD, BACKWARD)
Start From: CURRENT (CURRENT, TOP, BOTTOM)

[ S
<{ Press Enter key to begin search function >>
NAME L L4 Press Esc key to exit search screem >
_| l_
IN_REG

I I
1
:»LM90NLESS0N E& BLK: _MAIN QSIZE: 135QRUNG 0000
\:FPLﬂCE : HE

4

2. To continue searching for the same target, press ALT-F4 .

Pressing only the Search key accesses the search function again. Since all fields are
already set as desired, simply press the Enter key to initiate the search.

3. If the target is not found, a message indicating this is displayed. The search function
will remain active.

4. If the target is found in a block that is locked for view, the following message is
displayed:

Found in locked block <block_name>. (Continue/Quit)

If you continue, all remaining blocks are searched. If you decide to quit, the search is
aborted. For more information on viewing locked blocks, refer to chapter 3,
section 8, “Subroutine Blocks.”

5. The search can be aborted at any time by pressing ALT-A (abort). A message
acknowledging the abort is displayed, and the search function will remain active.
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Refer to the definitions in the following table when making entries in the search
function window. To change a selection in one of the fields, other than the Search for
and Replacewith fields, use the Tab key to toggle through the available choices.

Field Description

Search for The target to be searched for. It may be an identifier name, a reference address
(e.g., %10012) or nickname (e.g., WIDGET), an instruction (e.g., &COIL), an
instruction plus reference address (e.g., & COIL %Q0001), nickname

(e.g., &COIL WIDGET), or identifier name (e.g., &JUMP BLK1), or a reference
description entered in quotes. Enter the desired target into this field.

Search allows you to locate all uses of a nickname. First, the software searches the
local table if you are in a subroutine block. Next, it searches the main variable
declarations table and finally the reserved table. The search operation stops
when the first occurrence of the search target is found.

Replacewith | What will replace the target being searched for.

Scope Modify the search by specifying whether the target should be searched for in the
current subroutine block only or across all subroutine blocks in the program.
Choices for this field include LOCAL for the current block only or GLOBAIf or
all blocks. The search order for all blocks is the subroutine block declaration
order, beginning with the current block.

Usage Modify the search by specifying whether only explicit usage of the reference is
checked for (EXPLICIT) or both explicitand implicit usage (IMPLICIT ).
More information about implicit search can be found at the end of the search
function.

Prompt Action to be taken if the search target is found. For the search function, selecting
Y (Yes) indicates that the system will prompt you for confirmation before
searching for the next target. When Y (Yes) is selected and the target is found,
you may display the search target, disregard this instance of the target and
continue searching, or terminate the actual search but remain in the search
function.

For the search and replace function, selecting Y (Yes) indicates that the system
will promptyou for confirmation before the found target is replaced. There are
fourchoicesavailable:

1.  Replacethecurrent found target and continue.

2.  Disregard the found target and continue.

3 Starting from this found target, replace the rest of the found targets
without prompting (i.e., change the promptvalueto N (No)).

4.  Terminate the replace but remain in the function.

Direction The direction of the search, either FORWARDr BACKWARD

Start From The starting point of the search, either from the current position (CURREN)T from
the top of the block (TOB, or from the bottom of the block (BOTTOM

Note

You should change the default Scope to Global and change Usage to
Implicit when searching a program for address conflicts. Global will
search all blocks including _MAIN. Implicit will check for memory
usage by functions with memory lengths greater than 1 as well as
memory addresses explicitly visible in the logic.
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The following table shows the legitimate replacement items for the different types of
search items.

Search Item Replacement Item
Referenceaddress Reference address or reference nickname.
or nickname
Identifier Identifier of the same type.
Instruction Word-for-word equivalent instruction. Refer to chapter 3, section 12,

“OnlineEditing/Monitoring,”formoreinformation on making
word-for-wordchanges.

Instructionand reference | Word-forword instruction or reference or nickname. Refer to
chapter 3, section 12, “OnlineEditing/Monitoring,”formore
information on making word-for-wordchanges.

Instructionandidentifier | Identifier of the same type.
Description Noreplacementallowed.

Note

If a program contains references that have the same reference description
text, searching for the reference description always finds the first
occurrence of the reference description.
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Using Search and Replace
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The search and replace function is used to search and replace the target within the same
variable declaration table. It cannot be used to search for the target in one variable table
and replace it in another variable table.

To use the search and replace function:

1. Enter the target to be searched for in the Search for field and the replacement item
in the Replacewith field. Other fields can be changed to further modify the search.

2. Press the Enter key to begin the search function, or press the Escape key to exit
this screen. If the Prompt field issetto No, a“busy” prompt is displayed on the
search screen with the current replacement count, indicating that the search and
replace function is in progress.

3. Ifthe target is found in a block that is locked for view, the following message is
displayed:

Cannot write to locked block <block_name> . (Continue/Quit)

You may continue the search and replace operation at the next block or terminate
the search and replace. For more information on viewing locked blocks, refer to
chapter 3, section 8, “Subroutine Blocks.”

In the following example, %MO0016 will be searched for and replaced with %M0020.
Since the Prompt field issetto No, no confirmation is required. This screen
shows the parameters selected for this search.

/|EIEE |TABLES |STATUS | | I [SETUP |FOLDER [UTILTY |PRINT
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |

>

#10003 #0001
— H SEARCH —( )—
#QO0Z || Search for :xM16 »#MOO11
| | Replace witn: HE N | >—
Scope: LOCAL (LOCAL, GLOBAL)

»MO121 Usage: EXPLICIT (EXPLICIT, IMPLICIT)
— — Prompt: NO (YES, NO)

Direction: FORWARD (FORWARD, BACKWARD)
#0001 Start From: CURRENT (CURRENT, TOP, BOTTOM)
—

<{ Press Enter key to begin search function >>
»MO016 L L4 Press Esc key to exit search screem >

REPLACED 1 OCCURRENCE(S)
»10025
| LEN |
1
:\LM9O\LESSON E& [BLK: _MAIN QSIZE: 155QRUNG 0004
EPLnCE #0003 B /
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4. If the Prompt fieldissetto Y (Yes), confirmation is required before each
replacement. The following prompt is displayed each time the found target (in this
example, %M0016) is found:

Replace %M0016 with %M0020 ? (Yes, No, All, Quit)

Press Y (Yes) to replace the current found target with the replacement item and
then continue the search. Select N (No) to disregard this instance of the target and
continue the search. Press A  (All) to drop the confirmation process, beginning
with this found target, and proceed to replace the rest of the found targets with the
replacement item. Pressing Q (Quit) terminates the current search and replace
process, but remains in the function.

5. Assuming that the function replaced one occurrence of %M0016 with %M0020
without error, an appropriate message including the replacement count is displayed
and the function remains active.

/];RUGRH | TABLES |STATUS | | |SETUP |FOLDER |UTILTY |PRINT <\\

I
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |

>

#10003 #0001
— H SEARCH —( )—
#QO0Z || Search for :xM16 »#MOO11
— || Replace With:ZiEE —C )—
Scope: LOCAL (LOCAL, GLOBAL)

»MO121 Usage: EXPLICIT (EXPLICIT, IMPLICIT)
— — Prompt: NO (YES, NO)

Direction: FORWARD (FORWARD, BACKWARD)
#0001 Start From: CURRENT (CURRENT, TOP, BOTTOM)
—

<{ Press Enter key to begin search function >>
»MO016 L L4 Press Esc key to exit search screem >
_| l_

REPLACED 1 OCCURRENCE(S)
»10025
| LEN |

1
:\LM9IO\LESSON m& BLK: MAIN WSIZE:  155QRUNG 0004
NREPLACE »10003 : i Y,

6. If an error occurs while replacing one of the reference addresses, the rung number
where the error occurred is displayed at the top of the ladder diagram screen with
the cursor on the erroneous item. In addition, a prompt displayed on the message
line will ask you to either stop the function or skip the erroneous replacement and
continue the function. Press Y (Yes) to skip the erroneous replacement and
continue with the search and replacement function, or press N (No) to stop. A
search and replace function, however, cannot be aborted.
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Implicit Search

Implicit references are those references which are not directly programmed in the logic.
However, due to the length of a function parameter, they are included. An implicit
search enables you to locate these implicit references within a program.

Selecting IMPLICIT inthe Usage field of the search function window means that
both explicitand implicit references will be searched for. (Explicit references are those
references you entered while programming the logic for your program or subroutine
block.)

In the following example, %10001 is an explicit reference and %10002 through %10016 are
implicit references.

%MO00L | | %Q0001
[ | ADD._|

11

[ INT |
[

%I10001 —|I1 Q—%Q0017
N

CONST —|I12 |

+0004 | |

Search by Reference Type

The search by reference type function allows you to locate all uses of a specific reference
type within the program. To initiate this type of search, enter the % character and the
user reference (e.g., %R for register references) in the Search for field. Then, press the
Enter key. The % character is required in order to distinguish a user reference from a
name character.

Quick Search for a Coil

The quick search feature allows you to search for a coil with a particular reference
address by entering the reference address on the command line and then pressing the
Search (F4) softkey. The search will begin at the current location and continue to
search for the reference address until a coil with the specified address is found. The
reference address continues to be displayed on the command line so that you can find
the next occurrence of a coil with the specified reference address by simply pressing
Search (F4) again.
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Section 12: Online Editing/Monitoring

In addition to offline editing, Logicmaster 90-30/20/Micro software supports several
online functions. To make online changes, the programmer must be in ONLINE mode;
and logic in the current folder and PLC must be EQUAL Refer to chapter 8, “Program
Utilities,” for information on verifying the program with the PLC.

The functions available when online and equal include:

® Monitoring logic and registers.

Forcing and overriding discrete references.

Substituting instructions, constant values, and reference addresses.
Online changes for data values.

Block edit Run Mode store

Note

Changes made when ONLINE and EQUALare restricted to those of
equal size. The PLC is updated as each change is completed.

Inserting or Editing Rungs (Block Edit)

Logic in the program folder and the PLC may be inserted or edited from the program
editor while the PLC is in STOP mode and the programmer is ONLINE and EQUAL
After pressing INSERT (F1) or EDIT (F2) to enter INSERT or EDIT mode and making
a change, the status line will change from LOGIC EQUAL to BLOCK EDIT. One or
more rungs may be inserted or modified. After accepting all the changes, the modified
logic may be saved to both the program folder and PLC by pressing ALT-S.

ALT-S may also be used to save a single subroutine block while the PLC isin STOP
mode.

Block Edit (“Bumpless”) Run Mode Store Function (6.61 or Later CPUs)

Press ALT-S (holding the ALT key and then press the S key) from the Program
Logic Editor while in Block Edit mode to store changes to a program in the PLC.
Prior to Release 6.61 of the CPU firmware and Release 6.60 of Logicmaster
90-30/20/Micro, this operation was not allowed while the PLC is in RUN mode.
However, starting with Release 6.61, editing (changing, adding to, or deleting
from) a program while the PLC is in RUN mode is allowed.

Please note the following:

* Only one subroutine may be modified at a time, and there must be enough
unused, unfragmented memory to store the subroutine that is being
modified and the main program. Otherwise, the PLC will need to be
stopped to perform the store.

* Note that stores while in RUN mode from the Program Utility Store screen
in Logicmaster will behave as before (i.e., those stores will “pause” the
execution of the PLC while the store takes place).

e There must be enough PLC memory to store both the old block and the new
block.
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Substitutions

If the programmer is in ONLINE mode and communicating with an operating PLC and
if the program logic in the PLC and in the programmer are EQUAL. an instruction,
constant, or reference address may be substituted with another. Every substitution
updates the logic in the program folder and in PLC memory.

Instruction substitutions are permitted within the groups listed in the following table.
Data types cannot be changed within each group; therefore, it is not necessary to include
the data type.
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Table 3-12. Substitution Groups

Function Description Type This
Contacts
-1 I- Normally opencontact. &NOCON
-1/1- Normally closed contact. &NCCON
Coils
- )- Normally opencaoil. &NOCOI
—(/)- Negatedcoil. &NCCOI
—(S)- SETcaoil. &SL
—(R)- RESET coil. &RL
—(M)- Retentivecoil. &NOMC
—(/M)- Negated retentive coil. &NCM
—(SM)- Retentive SET coil. &SM
—(RM)- Retentive RESET coil. &RM
—(1)- Positivetransitioncoil. &PCOI
—(1)- Negativetransitioncoil. &NCOI
Retentive On-Delay Timer Function
ONDTR_TENTHS | Tenth of asecond time base. &ON_TE
ONDTR_HUNDTHS| Hundredth of asecond time base. &ON_H
ONDTR_THSDTHS | Thousandth of a second time base. &ON_TH
On-Delay Timer Function
TMR_TENTHS Tenth of a second time base. &TM_TE
TMR_HUNDTHS Hundredth of a second time base. &TM_H
TMR_THSDTHS Thousandth of a second time base. &TM_TH
Off-Delay Timer Function
TMR_TENTHS Tenth of a second time base. &OFDT_TE
TMR_HUNDTHS Hundredth of a second time base. &OFDT_H
TMR_THSDTHS Thousandth of a second time base. &OFDT_TH
Counter Functions
UPCTR Upcounter. &UP
DNCTR Down counter. &DN
Integer Math Functions
ADD_INT Signedintegeraddition. &AD
SUB_INT Signedintegersubtraction. &SUB
MUL_INT Signedintegermultiplication. &MUL
DIV_INT Signedintegerdivision. &DIV
MOD_INT Signed integer modulo. &MOD
Double Integer Math Functions
ADD_DINT Doubleprecisionintegeraddition. &AD_DI
SUB_DINT Doubleprecisioninteger subtraction. &SUB_DI
MUL_DINT Doubleprecisionintegermultiplication. &MUL_DI
DIV_DINT Doubleprecisionintegerdivision. &DIV_DI
MOD_DINT Doubleprecisioninteger modulo. &MOD_DI
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Table 3-12. Substitution Groups (Continued)

Function Description Type This
Real/ Floating-Point Math Functions
ADD_REAL Real/floating-poirdaddition. &AD_R
SUB_REAL Real/floating-poirgubtraction. &SUB R
MUL_REAL Real/floating-poimultiplication. &MU_R
DIV_REAL Real/floating-poirdivision. &DIV_R
EXPT_REAL Real/floating-pointpowerofX. &EXPT_R
Real / Floating-Point TrigonometricFunctions
SIN_REAL Sin. &SIN
COS_REAL Cosine. &COS
TAN_REAL Tangent. &TAN
ASIN_REAL Inversesine. &ASIN
ACOS_REAL Inversecosine. &ACOS
ATAN_REAL Inversetangent. &ATAN
Real / Floating-Point Logarithmic Functions
SQRT_REAL Squareroot. &SQRT
LOG_REAL Base 10 logarithm. &LOG
LN_REAL Naturallogarithm. &LN
EXP_REAL Power of e. &EXP
Degree / Radian Conversion Functions
RAD_TO_DEG Converttodegrees. &DEG
DEG_TO_RAD | Converttoradians. &RAD
Integer Comparison Functions
EQ_INT Test for equality between two integers. &EQ
NE_INT Test for no equality between two integers. &NE
GT_INT Test for one integer value greater than another. &GT
GE_INT Test for one integer value greater than or equal to another. &GE
LT_INT Test for one integer value less than another. &LT
LE_INT Test for one integer value less than or equal to another. &LE
RANG_INT Test the input value against a range of two numbers. &RANG
Double Integer Comparison Functions
EQ_DINT Test for equality between two double precision integers. &EQ DI
NE_DINT Test for no equality between two double precision integers. &NE_DI
GT_DINT Test for one double precision integer value greater than &GT_DI
another.
GE_DINT Test for one double precision integer value greater than or &GE_DI
equal to another.
LT_DINT Test for one double precision integer value less than another. &LT_DI
LE_DINT Test for one double precision integer value less than or equal &LE_DI
to another.
RANG_DINT Test the input value against a range of two numbers. &RANG_DI
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Table 3-12. Substitution Groups (Continued)

Function Description Type This
Real/ Floating-Point Comparison Functions
EQ_REAL Testforequality betweentworeal/floating-pointvalues. &EQ R
NE_REAL Testfor no equality between two real/floating-point &NE_R
values.
GT_REAL Testfor one real/floating-pointvalue greater than &GT_R
another.
GE_REAL Testfor one real/floating-point value greater than or equal to &GE_R
another.
LT_REAL Testforonereal/floating-pointvalue lessthananother. &LT_R
LE_REAL Testfor one real/floating-pointvalue lessthanorequal &LE R
to another.
Bit Operation Functions(Words)
AND_WORD | Logical “and” oftwo 16-bitword strings. &AN
OR_WORD Logical “or” of two 16-bit word strings. &OR
XOR_WORD | Logical “exclusiveor” of two 16-bit word strings. &XO
Shift Bit String Functions(Words)
SHL_WORD | Shiftbitstring left. &SHL
SHR_WORD | Shiftbitstringright. &SHR
Rotate Bit String Functions(Words)
ROL_WORD | Rotatebitstring left. &ROL
ROR_WORD | Rotatebitstringright. &ROR
Bit Set/Clear Functions(Words)
BIT_SET_WORD | Seta bit within a bit string to 1. &BS
BIT_CLR_WORD | Clear abit within abitstring. &BCL
Integer Search Table Functions
ARRAY_MOVE | Copy from one array to another. &AR
SRCH_EQ Search for array values equal to a specified value. &SRCHE
SRCH_NE Search for array values not equal to a specified value. &SRCHN
SRCH_GT Search for array values greater than a specified value. &SRCHGT
SRCH_GE Search for array values greater than or equal to a specified &SRCHGE
value.
SRCH_LT Search for array values less than a specified value. &SRCHLT
SRCH_LE Search for array values less than or equal to a specified value. &SRCHLE
Double Integer Search Table Functions
ARRAY_MOVE | Copy from one array to another. &AR_DI
SRCH_EQ Search for array values equal to a specified value. &SRCHE_DI
SRCH_NE Search for array values not equal to a specified value. &SRCHN_DI
SRCH_GT Search for array values greater than a specified value. &SRCHGT_DI
SRCH_GE Search for array values greater than or equal to a specified &SRCHGE_DI
value.
SRCH_LT Search for array values less than a specified value. &SRCHLT_DI
SRCH_LE Search for array values less than or equal to a specified &SRCHLE_DI
value.
Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual — September 1998

GFK-0466L




GFK-0466L

Table 3-12. Substitution Groups (Continued)

Function Description Type This
Integer Search Table Functions(\Words)

ARRAY_MOVE | Copy from one array to another. &AR_W
SRCH_EQ Search for array values equal to a specified value. &SRCHE_W
SRCH_NE Search for array values not equal to a specified value. &SRCHN_W
SRCH_GT Search for array values greater than a specified value. &SRCHGT_W
SRCH_GE Search for array values greater than or equal to a specified &SRCHGE_W

value.
SRCH_LT Search for array values less than a specified value. &SRCHLT_W
SRCH_LE Search for array values less than or equal to a specified &SRCHLE_W
value.
Integer Search Table Functions(Byte)

ARRAY_MOVE | Copy from one array to another. &AR_BY
SRCH_EQ Search for array values equal to a specified value. &SRCHE_BY
SRCH_NE Search for array values not equal to a specified value. &SRCHN_BY
SRCH_GT Search for array values greater than a specified value. &SRCHGT_BY
SRCH_GE Search for array values greater than or equal to a specified &SRCHGE_BY

value.
SRCH_LT Search for array values less than a specified value. &SRCHLT_BY
SRCH_LE Sezlarch for array values less than or equal to a specified &SRCHLE_BY
value.
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Modifying Instructions

The following steps describe how to change relay ladder diagram elements and update
the PLC while online and the PLC is running.

Place the cursor on the element to be changed.

2. Enter the new instruction mnemonic on the command line. The new instruction
must be in the same instruction group as the existing instruction. (Instruction
groups are listed in the table at the beginning of this section.)

/];RUGRH | TABLES |STATUS | |SETUP |FOLDER |UTILTY |PRINT <\\

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |

N

[ START OF PROGRAM LOGIC 1
¥MoZ11 ¥MozZ11
== (R)—
©10020  #MO213 #M0212
— | {1 ¢ —
T0020 ¥MoZ13
— | € )—
¥MO212Z #Mo316
| NE_ (51—
INT
©10049 {11 @

D: AGOO1 PRUN-DUT EN ZZms 3CAN BLOCK EDIT

*SLM90%LES30N BLK : 150@RUNG 0003
[REFLACE| #MozZ11 B W,

3. Press the Enter key, and then type Y (Yes) in response to the confirmation
prompt.

/’i'RUGRH | TABLES |STATUS | |SETUP |FOLDER |UTILTY |PRIHTA‘\

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |

2|

[ START OF PROGRAM LOGIC 1
¥MoZ11 ¥MozZ11
1/ (R)—
©10020  #MO213 #M0212
— | {1 ¢ —
T0020 ¥MoZ13
— | € )—
¥MO212Z #Mo316
| NE_ (51—
INT
©10049 {11 @

D: AGOO1 PRUN-DUT EN BLOCK EDIT

*SLM90%LES30N BLK : 1508R
EPLACE #MozZ11 B /
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The same steps are used to replace functions for other functions in the same instruction
group. For example, the NE_INT function can be replaced with the LE_INT function.
With the cursor on the NE_INT function, enter the new instruction mnemonic &LE_INT
on the command line and press the Enter key.

Using the Modify Softkey

The Modify (F3) softkey enables you to substitute instructions from the rung editor
environment by using the rung editor instruction softkeys. Position the cursor on the
rung where the substitution is to be made and press Modify (F3). Then, use the
function softkeys to enter the new instruction. You can also use the Modify (F3) softkey
to change a reference address or constant parameter and to create/modify nicknames.

To restore the original values prior to the substitution, press ALT-A.

When the change is completed, press the Escape key.

Modifying a Reference Address or Constant

A reference address or other parameter can be changed while online and the PLC is
running.

1. Place the cursor on the reference to be changed. In this example, the cursor is
positioned on the TMR function’s PV parameter, which currently contains a value of
20. Enter a new value of 40 on the command line, and press the Enter key.

R[IGRH | TABLES |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT \
Pinsertffaedit  Jemodifuligsearchis N Jgoptionfigoto Jhore ilgzoon |
Warning — Possible Coil Conflicts Exist Confirm change: 40 (Y-N)
>

[ START OF PROGRAM LOGIC 1
#M9400 #M0401
| | (5)—
“MO401  #MO402 #M0402
— ——/F—{ ™R () —

0.10s

PU

+00020
#RO416

[ END OF PROGRAM LOGIC 1

: [RUN-OUT EN ZZms SCAN ONLINE g4 ACC: WRITE LOGIC BLOCK EDIT
*\LMIONLESSON [PRG: LESSON EBLK: MAIN RSIZE: 148@RUNG 0004
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2. Press Y (Yes)in response to the confirmation prompt to update the PLC with the
new operand value.

( |ZEEE |TABLES |STATUS | | I |SETUP |FOLDER |UTILTY [PRINT '\
tlinsertffaedit  Remodifulisearchlld N8 Woptionfigoto JEmore ilgzoon |
.|

[ START OF PROGRAM LOGIC 1
#M9400 #M0401
| | (5)—
“MO401  #MO402 #M0402
— ——/F—{ ™R () —

0.10s

PU

+00040
#RO416
[ END OF PROGRAM LOGIC 1

GFK-0466L
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Forcing and Overriding Discrete References

GFK-0466L

Avalue that is overridden can be protected from change by the program logic; however,
an overridden value can be forced or toggled.

1. Discrete points can be forced or toggled by positioning the cursor on a contact or coil
with the reference address to be modified, and pressing F12 or the keypad (-) key.

2. For input points that are being scanned or output points that the logic program
changes, you must first override the point by pressing F11 or the keypad (*) key

before forcing the reference.

3. Once a point has been overridden, the first character of the reference address or
nickname will flash.

4. To remove an override, position the cursor on the use of the reference address, and

press F11 or the keypad (*) key again.

To force the discrete reference %T0001 in the following example, position the cursor on

an element which uses that reference. Then, press F12 to update the PLC.

//L'RUGRH | TABLES |STATUS |

[SETUP |FOLDER |UTILTY |PRINT )

I |
linscriffaedit JEpodifullgiscarchie J  Jgoptionfigoto femore ilizoon |
>

#NooO3

.-

»M0o0O4

C)—

[ START OF PROGRAM LOGIC 1
2TO001  ~TOO10
F TN, e P
INT
~AI003 HI1 0
-00016
CONST 12
-03296
2To001 ~TOO10
| e
INT
~AT003 HI1 0

ZZms 3CAN

[PRG: LESSON
»#TOOO1

L4 ACC: WRITE LOGIC

BLK: _MAIN

[SIZE:

LOGIC EQUAL
153QRUNG 0003

Note

Only 331 and higher CPUs are capable of forcing and overriding
discrete references.
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Changing Register Values

The following steps describe how to change the value of a register at the current cursor

1. Place the cursor on the register to be changed. (For this example, place the cursor on

Enter the new value on the command line. (For this example, enter 30 on the

| | |SETUP |FOLDER |UTILTY |PRINT )
linsertfaedit Jenodifulisearchld 8 Jgoptionfigoto  Jenore ildzoon |

>

ZNooo1

«)—

L4 ACC: WRITE LOGIC
BLK: _MAIN

LOGIC EQUAL

[PRG: LESSON

4

position.
%R0003.)
2.
command line.)
RS | TABLES [STATUS |
[ UARIABLE DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
#10001
—| — ADD_
INT
#R0001 —{11 Q| -ZEE
+12345 +00000
#R000Z — 12
+00010
[ END OF PROGRAM LOGIC 1
: RUNOUT EN | 22ms SCAN
:\LM90\LESSON
REPLACE #R0GO3
3.

Press the Enter key. The register value for this example will change from 0 to 30,

as shown in the screen below.

| ZEG | TBLES |STATUS | | I

|SETUP |FOLDER |UTILTY [PRINT )
ilinsertfedit |

Enod ifyliscarchily 2 Jroptionfligoto Jenorc  Hezoon
>

[

[

VARIABLE DECLARATIONS

START OF PROGRAM LOGIC

1

1

#10001 #M0001
|— app_ ()—
INT
¥Ro001 —|11 | -ZTEE0E
+12345 +00030
#R000Z — 12
+00010
[ END OF PROGRAM LOGIC 1

LOGIC EQUAL

140@RUNG 0003

#R0003
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Reference Tables

The display reference tables function is used to:

Display tables of reference values.

Set all the reference values in the table to zero.

Change the formats in which reference tables are displayed or printed.
Change reference values.
Override discrete references (remove reference control from the PLC).

Chapter 4 contains the following sections:

Section Title Description Page
1 DisplayingReference Tables Explains howto display reference tables. 4-2
2 Changing Reference Table Explains how to change reference values. 4-4
Values
3 Using Overrides Explains how to remove control of discrete 4-9
references fromthe logic program.
4 Changing Display Formats Explains how to make formatchanges. 4-11
5 Mixed Reference Tables Describesmixed reference tables. 4-20
4-1



Section 1. Displaying Reference Tables

Reference tables can be displayed directly from the main menu in any programming
mode, or from any main menu function screen. While a table is displayed, you can
change the format of any references in the table for a particular application.

This is a sample reference table used for discrete inputs (%l):

/|PROGRM |HIIRE |STATUS | | I [SETUP |FOLDER |UTILTY [PRINT )\
il Quint  Jedint Jreal Jehex  Nibin  Wgascii Ritnctr REhixed fldchgalll

2
INPUT STATUS
#0001 NAME
00001 Jo00ee00 000EEE00 00OEEOO0 00AEEOOO 00AEEAO0 0OAEEOA0 OOEEEOOO 00O
00065 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO
00129 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO

00193
00257 00000000 00000000 00000000 G0O0O000 OO0O0O00 0O00O0O0 OGOOOOO0O OOOOOOOO
00321 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO

00385 00000000 00000000 00000000 OG0O000OD 0OOOOOOD VOOOOOOD VOLOOOOO DOOOOODO
00449

1
*S\LM90\LESSON P
\EFPLﬂCE »10001 @ NAME :! Reference Description J

Note

In OFFLINE mode, reference values from the current program folder
are displayed. In ONLINE or MONITORmMode, references from the PLC
are displayed.

Offline values from a reference table (values from the folder) can also be printed using
the print function. These values will have the formats you set up on the display. To
print values displayed online, the values must first be loaded from the PLC and then
printed.
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Displaying a Reference Table

To display a reference table:

1.

Enter one of the reference types listed in the following table:

User Reference Reference Table
%I Discreteinput.
%Q Discreteoutput.
%M Discreteinternal.
%T Discretetemporary.
%G Discrete Geniusglobal data.
%S, %SA, %SB, %SC Discretesystem.
%Al Analoginput.
%AQ Analogoutput.
%R Register

A. To view the lowest-numbered table of a particular type, enter just the reference
type. For example, for the lowest-numbered analog input table, enter %Al

B. To view a table containing a specific reference, enter the reference or its
nickname. For example, %AIl123 or 123Al.

Then, press Tables (Shift-F2 ).

Once in the reference tables function, you may go to a different reference table by
entering the reference on the command line and pressing the Enter key.

Using the Cursor to Select a Reference Table

You may go directly to the reference table of a reference (e.g., of a function block
operand, contact, coil, etc.) under the cursor by pressing ALT-F2 . Then, press
Shift-F1  from the reference table to return to the same place in the program.

Moving the Cursor in a Reference Table

GFK-0466L

Follow these guidelines for moving the cursor in a reference table:

Use the cursor keys to move one value horizontally or vertically in the table.

To move the cursor to a specific reference in the same table, enter the reference on
the command line and press the Enter key. To move to a specific reference in any
table, enter the reference in the command line and press the Enter key, or use
Shift-F2

To display the next screen of the same table, use the Page Down key. Use the Page
Up key to display the previous screen.

Use the CTRL-Page Down keys to move the cursor to the first reference of the next
line. Use the CTRL-Page Up keys to move the cursor to the first reference of the
previous line.

Use the Home key to go to the first value in the table. Use the End key to go to the
last value in the table.
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Section 2: Changing Reference Table Values

You can force (change) both discrete and register reference values with the reference

tables function.

In order to make online changes, the status line at the bottom of the screen must show

Note

If the programmer mode is OFFLINE, changes will only be made to the
current program folder. Changes made to the program folder may later
be stored to the PLC by using the store utility function, described in
chapter 8, “Program Utilities.” If the programmer mode is ONLINE,
any changes will only be made to reference values in the PLC.
Reference values in the PLC may then be loaded to the program folder
by using the load utility function, also described in chapter 8. No
changes to the PLC can be made while the programmer is in MONITOR
mode.

Warning

Improper use of online program changes can damage equipment or
cause personal injury.

Online program changes should always be made with extreme care.
Online changes can have serious and unforeseen results on a control
system, and on the process to which it applies, if they are improperly
used. Itis recommended that these functions not be used with people
near the equipment. If possible, they should be done with direct
visual control over the system and the process. Proper external power
disconnects should be made to prevent undesired equipment
operation.

that the programmer is online to the CPU.

Changing a Register Reference

You can enter or change the values of a register reference as described below. This

method can be used to load a value into a register. To change a register reference value:

1. In the reference table that contains the reference, move the cursor to highlight the
reference or enter the reference on the command line.

2. Enter a new value on the screen’s command line and press the Enter key. The new

value will be interpreted in the format (for example, signed integer) currently

assigned to the reference.
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ASCII String Entry

An ASCII string up to 79 characters, the size of the command line, can be entered in
word-oriented tables. The string of text is entered the same as a name explanation and
is displayed one character at a time, beginning with the reference the cursor is on.

The string is entered by typing the text, enclosed in quotes, on the command line and
then pressing the Enter key. To include quotes within a string of text, you must begin
the string with two colons. For example, to enter the string: Use “ALT-N" to

toggle youmustenter :Use “ALT-N” totoggle on the command line. A
string can be accepted without a closing quote, but only to the last non-space character.
Trailing spaces are lost without the closing quote.

The following screen shows the reference table display after the string “Registers in this
table are displayed from left to right” is entered. (The display mode of any reference
table can be changed from right to left or left to right, as explained on the following
pages of this manual.)

G’RDGRH TﬂBLES |STHTUS | | | |SETUP |FI]LDER |UTILT'.:' |PRIHT \
il Jdint  JEdint [Eireal Jehex  Nebin  Wascii Ritnctr Jhixed flichgall
>
REGISTER
#R0094 00000000
P00l R e g i = t e r = in t h i
00011 = t a b 1 e ar d i s p
o021 1 a y e 4d f r o n 1 e f t
00031 t o r i g h t78 @27 "¢ @8 “¢"¢ "@°@
00041 "@ @ m e ef Pe R ee "eP "¢ P @ P "o e
00051 @ @ "B e @P PR R ee e ‘eP @R ‘@ e
00061 U s e " AL T - N t o
00?1 t o g g 1 e t h e d ir e c
oeoB1 t i 0o n o f t h e d i
00091 = p 1 a y . ;Q e e et e e e te e e e e
0101 @ ¢ e P PP @R PR e ee e e e e e @
00111 "8 @ "R @ PP PR PR PR PP @R PP @@
]
:\LM9O\LESSON P
NBEPLACE »#ROO94 : :: J

Non-printable characters (e.g., “null” to terminate a string) may be included in the ASCII
string by entering a backslash and the three-digit decimal value of the non-printable
character (e.g., “\000”). If you wish to include a backslash (\) in the text, enter two
backslashes. There is no limit, other than the size of the command line, on the number
of non-printable characters a string may have. The software performs a check to verify
that the value is a valid decimal number.
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This example shows a null terminated string.

-
//I}RUGRH |TﬂBLES |STHTUS | | | |SETUP |FULDER |UTILTT |PRIHT
1 eint  Jedint [Rlreal Jehex  Wibin  [Qascii Fitnctr Eenixed fochgalll
E"To enter a backslash, type \\ like this\000
REGISTER
#R0151 00000000
PEd6l U s e " A L T - N " t o
Pee71 t o g g 1 e t h e d i r e c
00081 t i o n o f t h e d i
00091 s p 1 a y B e@ @R @R PR PR @@
00101 @ @ "r e ef P R ee "eP "¢ P "® ‘P "o e
00111 “@ “@ "B @ "@¢ ¢¢ R @R e ‘eP P ‘@@
121 "¢ e P PP PR PR e ee e e e e e @
00131 @ @ "R @ PP PR PR PR PP ¢P BP @@
00141 "@ @ "r e e e e e "ee e P "¢ P @ ‘P @@
00151 ;g B RR e R YRR PR PR e R R R e e
0161 @ eR PR PR PR eR BR e e e e e @
00171 "8 @ @ @ @ @ B ee PR PR @R TR R @ e
]
:\LM9O\LESSON P
REPLACE #RO151 : T W,

The next example shows the reference table after the null terminated string is accepted.

G’RDGRH |ETIRE] |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT
il Jdint  JEdint [Eireal Jehex  Nebin  Wascii Ritnctr Jhixed flichgall
>

REGISTER
#R0151 01010100

PEd6l U s e b A L T - N " t o

Pee71 t o g g 1 e t h e d i r e c
00081 t i o n o f t h e d i
00091 s p 1 a y B e@ @R @R PR PR @@
00101 @ @ "r e ef P R ee "eP "¢ P "® ‘P "o e
00111 “@ “@ "B @ "@¢ ¢¢ R @R e ‘eP P ‘@@
121 "¢ e P PP PR PR e ee e e e e e @
00131 @ @ "R @ PP PR PR PR PP ¢P BP @@
00141 "@ @ "r e e e e e "ee e P "¢ P @ ‘P @@
00151 i o e nt e r a b ac ks 1 a s h
00161 , t y p e ~ 1 i k e t h i s “@"e
00171 "8 @ @ @ @ @ B ee PR PR @R TR R @ e

]
:\LM9O\LESSON P
REPLACE #RO151 : :: J
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Changing the Reference Display Mode (ALT-N)
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The ALT-N key sequence enables you to display table data either right to left (lowest
reference address on the right) or left to right (lowest reference address on the left). The
display mode can be changed in any table (fixed or mixed) and in any program mode
(OFFLINE, ONLINE, or MONITOR

The Home End, Page Up and Page Down, Previous, Next, and cursor keys function the
same, regardless of the view mode selected.

Data displayed in ASCII format differs slightly, in that the quotes are removed and the
format is treated more as a byte (1 character) instead of a word (2 characters).

Note

The print function cannot distinguish between these two display modes
and prints all tables right to left.

The default display mode is the last mode selected with ALT-N. If the display mode has
never been changed, the default set in the programmer setup is used (see chapter 6,
“Programmer Setup”)., Follow the steps below to change the display mode.

1. The default reference table display mode is displayed on the View Modes Setup
screen. To display this screen, press Setup (F7) from the Programming Software
main menu and then View Modes Setup  (F5) from the Programmer Setup menu.
The view mode in the following screen is right to left (the default display).

/|PROGRM |TABLES |STATUS | [ I s [FOLDER |UTILTY |[PRINT )
fiports Wanode  Replcselfgconsetf@vunodelld g S S B

Setup data read from file: »LMO30.PSU
>

VUIEW MODDES SETUP ( ALT-N )

Program View Modes Enabled

Nicknames

Reference Address Only

Reference Descriptions and Nicknames
Reference Descriptions

Minimum Rung Size

= = ¢ =

Reference Table Wiew Hodes

Right to Left (¥), Left to Right (N) ¥

ID: [RUN-OUT EN
*\LMIONLESSON
REPLACE|

3ms SCAN
[PRG: LESSON

L4 ACC: WRITE LOGIC

LOGIC EQUAL

2. To change the default view mode to display left to right, move the cursor to the,
Enabled, field for the, Reference Table View Modes, entry. Then, use the Tab key to
toggle the selectionto N (No) or enter N.

3. To validate and save the default view mode selection in the home directory file
%LMO090.PSU, press ALT-U, the Escape key, or the shifted function key.
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Forcing a Discrete Reference

In discrete reference tables, a reference can be forced on or off. If the reference being
forced is currently overridden (described below), it retains its new status until forced
again. If the reference is not overridden, it retains its new status until changed by some
other function, such as rung solution or 1/0 servicing. This usually occurs within one
sweep.

You can enter the desired state (0 or 1) on the command line, or toggle the reference
state as described below. The following method is easier.

To toggle a reference:

1. With the table displayed on the screen, place the cursor on the reference to be
forced.

2. Press the keypad minus (- ) key or F12 key to change that reference to its opposite
state. All logic elements in the program that use the reference will reflect the new
status.

Changing the Values of a Word of Discrete References

4-8

You can change the value of the word where the cursor is. To do that, first you must
change the number base of the references. For example, suppose you want to convert
discrete references (see below) 0225 through 0240 to ones.

References 0225 through 0240

| |
0256 0000000000000000000000000000000000000000 00000000 0000000000000000

Follow the steps below to change a word of discrete references.

1. The cursor indicates the rightmost (lower-numbered) byte of the word to be
changed. (The software automatically adjusts the cursor position if it is incorrectly
placed.) Use the function keys to change the number base to one of the following:
signed integer (by pressing F2) or hexadecimal (by pressing F5).

2. Onthe command line, type the equivalent of the binary value in the selected format.

3. Press the Enter key to change the reference at the cursor position to the new value.

4. PressBinary (F6) to convert the base back to binary values.

References 0225 through 0240
I

02560000000000000000111111111111111100000000000000000000000000000000
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Section 3:
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Overrides

Discrete references in Models 331 or higher CPU can be overridden from the reference
tables display. (This feature is not available in Models 323, 321, 311, 313, 211, and Micro
CPUs.)

Note

If you attempt to use overrides with a CPU below Model 331, you will
See an error message on your screen stating that overrides are not
allowed.

Discrete references that have been overridden are indicated by flashing digits on the
reference table screen. An override removes control of the reference from its normal
source. Overridden inputs ignore information from the devices wired to the I/0
structure, such as limit switches or pushbuttons. Similarly, overridden outputs ignore
programmed logic and internal power flow. Overrides are retained even when power is
removed from the system. Non-relay functions such as timers, counters, math functions,
and data move functions still work when a coil is overridden.

Warning

If overrides are applied to a reference associated with a transitional
coil, the coil may pulse on for one sweep when the override is
removed.

The override is a very powerful tool for program checking and maintenance. You can
test a program in a PLC that is not connected to 1/0 hardware by using overrides to
simulate inputs. You can also check a program when 170 is connected, by using
overrides to prevent coil operation.

After the 1/0 is wired up, it can be tested by activating each coil with an override to
verify 1/0 communications, module operation, power to a device, wiring to a device,
indicator lights, fuses, and other hardware.

After the control system is thoroughly checked and placed in operation, the override is
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.

References should not be overridden when the programmer is removed from the
process, or when making copies of a program. Use the reference tables function to
verify all inputs and coils before removing them from the programmer, or copying the
program.
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Using Overrides

Overrides should be used on an operating system only with extreme care.

Warning

Improper use of the override can damage equipment or cause personal
injury.

1. Place the cursor on the reference to be overridden.

Caution

The reference will be overridden throughout the program, not just at
the cursor location.

2. Press the keypad Asterisk (*) key or F11. This toggles the state of the reference
between overridden and not overridden. When overridden is selected as the state
of reference, the value displayed in the table will flash.

Removing Overrides

Alldiscrete reference bits on a reference table screen, or starting character in a tag name
on a displayed rung, will flash if they have been overridden. To remove an override
from one reference, toggle it by placing the cursor on the reference and pressing the
keypad Asterisk (*) key or F11.

To remove all overrides shown on the current screen, including the last three lines which
may be hidden beneath the status lines (Press ALT-E to remove the status lines.):

1. PressChange All (F10).

2. Press the keypad Asterisk (*) key or F11. The screen prompts: “Remove overrides
from displayed references? (Y/N)”.

3. Enter Y (Yes)toremove the overrides.
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Section 4: Changing Display Formats

The format of any reference in a table can be changed for a particular application while
the table is displayed on the programmer screen. This section explains how to make
format changes.

Discrete Reference Tables

The sample reference table below is used for discrete inputs (%l), discrete outputs (%Q),

discrete internal coils (%M), discrete temporary coils (%T), discrete system status

references (%S, %SA, %SB, and %SC), and discrete global data (%G).

/];RDGRH | IR |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT
il Jint  JEdint [Rlreal Rhex  Jibin fgascii Ritnctr Jehixed lgchgalll
2

INPUT STATUS
#0001 NAME
00001 Jo00ee00 000EEE00 00OEEOO0 00AEEOOO 00AEEAO0 0OAEEOA0 OOEEEOOO 00O
00065 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO
00129 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO
00193
00257 00000000 00000000 00000000 G0O0O000 OO0O0O00 0O00O0O0 OGOOOOO0O OOOOOOOO
00321 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO
00385 00000000 00000000 00000000 00000000 00000000 00000000 00000000 OOOOOOOO
00449
1
*S\LM90\LESSON P
\IEPLﬂCE »10001 @ NAME :! Reference Description

~

4

The default format for discrete reference table displays is to have the values displayed or

printed in binary. The format may be changed to signed integer or hexadecimal.

Any of these formats can be used for some of the values in the table, or for the entire
table. Thus, each reference table can be uniquely formatted to be most meaningful for
the type of information it contains. (Double precision integer and timer/counter are not
allowed for discrete references.)

Note

The format for system status references (%S, %SA, %SB, and %SC)
cannot be changed. System status references can only be displayed in
binary format. The %S reference table values cannot be cleared or
changed. %S memory is read only and cannot be written. The bit
values in the %SA, %SB, and %SC reference tables can, however, be
cleared or toggled.

GFK-0466L Chapter 4 Reference Tables
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Register Reference Tables

4-12

The sample register reference table below is used for system registers (%R), analog

inputs (%Al), and analog outputs (%AQ).

2|

00001
00011
000Z1

00031
00041
00051

00061
00071
00081

00091
00101
00111

G’RDGRH [TABLES
1 2

+00000)

+00000
+00000

+00000
+00000
+00000

|STATUS |

#AT0O1

+00000
+00000
+00000

+00000
+00000
+00000

ANALDG

+00000
+00000

INFUT

|SETUP

| | |[FOLDER |UTILTY |PRINT
Edint Jireal Jehex  Wibin  Wgascii Fitnctr REhixed fdchgall

00000000 00000000
+00000 +00000 +00000 +0OO0O

+00000
+00000

+00000
+00000

+00000
+00000

+00000
+00000
+00000

+00000
+00000
+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

+00000

+00000
+00000

:\LM9IO\LESSON E&
REPLACE #A1001 :

The default format for register reference table displays is for the values to be shown or
printed as signed integers. The format can be changed to double precision integer,
hexadecimal, binary, ASCII, ortimer/counter. The format can also be changed for some

of the values in the table or for the entire table.

In addition, the value of the reference at the cursor is displayed at the top of the table in
binary format.
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Display Formats
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Use the function keys to change display formats. Changes are automatically saved
when you leave a reference table display. The table will continue to be displayed in the
new format until the format is changed again. If you want to save changes to the
program folder without leaving the reference table display, press ALT-U.

Function
Format Key Description

Signed Integer F2 A 16-bit number from -32,768 to +32,767. In discrete refer-
ence tables, 16 consecutive references are used for the display,
beginning ata multiple-of-8-plus-oneboundary (e.g., 1, 9, 17,
25, 33, etc.). Inregister reference tables, a single reference is
required (e.g., —21846).

Signed Double F3 A 32-bit number from -2,147,483,648 to +2,147,483,647.

Integer Thisformat can be used for register reference tables only.

Two consecutive references are required, beginning ata
multiple-of-2-minus-oneboundary (e.g., 1, 3,5, 7, etc.).

Real F4 32 consecutive bits (actually two consecutive 16-bitmemory
locations). Thisformat can be used for register reference
tablesonly. The range of numbers that can be stored in this
formatis from +1.401298E-45 to +3.402823E+38. The Real
format requires a 352 CPU.

Hexadecimal F5 A 16-bit number from 0000 to FFFF. When entering
hexadecimal numbers on the command line, aleading A
through F must be preceded by a zero. In addition, type an h
at the end of the numeric string to ensure that the entry is read
as a hexadecimal number. In discrete reference tables, 16 con-
secutive references are used, beginning ata multiple-of-16
boundary (e.g., 1,17, 33, etc.). Inregister reference tables, a
singlereferenceisrequired (e.g., 0AAAAN).

Binary F6 A 1-bit number with a value of 0 or 1. This format can be
used for discrete reference tables only. A single reference is
used. Binary values are displayed in groups of 8 references
(e.g.,10101010).

Register references cannot be displayed in binary format.
However, the 16-bit binary equivalent of the value indicated
by the cursor is automatically displayed at the top of the
table.

ASCII F7 8-bitencoded characters. Thisformat can only be used in
register reference tables. A single reference is required to
make up 2 (packed) ASCII characters. The rightmost
character of the pair corresponds to the low byte of the
reference word. Bit 8 of each pair is a parity bitand is
ignored. The remaining 7 bits in each section are converted
as shown below. Command codes and non-displayable
characters appear on the screen as the characters 2@ (e.g., X
W).

TMRCTR F8 Threecontiguousreferenceaddresses, whichsupporttimer/
counter functions, display the current value, the preset value,
and the control word. Regardless of whether the reference is
assigned to atimer or counter, the format can be used as long
as the reference type is %R. More information on this format
isprovided later in this chapter.

Mixed F9 Select a user-defined table. Up to 99 user-defined tables may
be created.
ChangeAll F10 Press F10 to change the format of all elements in the table.

Chapter 4 Reference Tables
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Table 4-1. ASCII Characters

Bit Bit Bit Bit
Pattern Character Pattern Character Pattern Character Pattern Character
X0000000 0@ X0100000 (blank) X1000000 @ X1100000 ’
X0000001 OA X0100001 ] X1000001 A X1100001 a
X0000010 (B X0100010 “ X1000010 B X1100010 b
X0000011 ac X0100011 # X1000011 C X1100011 c
X0000100 D X0100100 $ X1000100 D X1100100 d
X0000101 CE X0100101 % X1000101 E X1100101 e
X0000110 F X0100110 & X1000110 F X1100110 f
X0000111 G X0100111 ’ X1000111 G X1100111 g
X0001000 OH X0101000 ( X1001000 H X1101000 h
X0001001 al X0101001 ) X1001001 | X1101001 i
X0001010 ) X0101010 * X1001010 J X1101010 j
X0001011 K X0101011 + X1001011 K X1101011 k
X0001100 L X0101100 , X1001100 L X1101100 |
X0001101 oM X0101101 - X1001101 M X1101101 m
X0001110 ON X0101110 X1001110 N X1101110 n
X0001111 o X0101111 / X1001111 0] X1101111 0
X0010000 P X0110000 0 X1010000 P X1110000 p
X0010001 Q X0110001 1 X1010001 Q X1110001 q
X0010010 R X0110010 2 X1010010 R X1110010 r
X0010011 S X0110011 3 X1010011 S X1110011
X0010100 ar X0110100 4 X1010100 T X1110100 t
X0010101 oy X0110101 5 X1010101 U X1110101 u
X0010110 v X0110110 6 X1010110 \Y% X1110110 Vv
X0010111 ow X0110111 7 X1010111 W X1110111 w
X0011000 X X0111000 8 X1011000 X X1111000 X
X0011001 ay X0111001 9 X1011001 Y X1111001 y
X0011010 z X0111010 X1011010 Z X1111010 z
X0011011 O X0111011 ; X1011011 [ X1111011 {
X0011100 g X0111100 < X1011100 \ X1111100 |
X0011101 | X0111101 = X1011101 ] X1111101 }
X0011110 [ X0111110 > X1011110 g X1111110 tilde
X0011111 0 X0111111 ? X1011111 _ X1111111 delta
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Changing the Display Format

To change the format of one reference, move the cursor to that reference and press the
appropriate function key. The new format will appear at the rightmost position of the
reference(s). Within any standard reference table, you can change as many reference
formats as you want, as shown by the example below.

/];RDGRH | I [STATUS | | I [SETUP |FOLDER |UTILTY |PRINT N
il Quint  Jedint Jreal Jehex  Nibin  Wgascii Ritnctr REhixed fldchgalll
>

INFUT STATUS
#10257
00001 +00000 +00000 0000 0000
00065 0000 0000 0000 0000
00129 00000000 00000000 00000000 000GAO00 00OOAEOD 0O0OANED O00AANO OO
00193 +00000 +00000 +00000 +00000
00257 0000000 00600000 00000000 00000000 00000000 00000000 KO00000O OOOOAOO
00321 00000000 00GO0000 00000000 000GAO00 00OAAEOD 0O0AAAED O0OAANO OO
00385 00000000 00000000 00GAO000 000EAOD0 00OOAEOD 0O0OONED GOOOAANO OO
00449
1
:\LM9IO\LESSON P
REPLACE] 210257 : ),

Changing the Format of a Table

You can also change the format of an entire table, including the values not currently on
the screen or portions of the table. To change the format of an entire table

1. Press Change All

(F10).

2. Select the format for the display. For example, press F2 to select signed integer.

/];RDGRH | I [STATUS | | I [SETUP |FOLDER |UTILTY |PRINT )
5 Jint  Jdint JGireal Rohex  Jebin  Jascii Ritnctr EEhixed Hichgalll
>

INFUT STATUS
#10497 00000111 01111110
00064 108272 +08976 +22748 +23625
00128 +13352 +15920 +02078 +04712
00192 +00000 +07202 +00000 +28264
00256 +00000 +00000 +00000 +00000
00320 +00005 +00547 +15434 +04884
00384 -32250 +00000 +01776 +01104
00448 +00000 +00000 +00000 106144
00512 01918 +32192 +02702 -09148
1
:\LM9IO\LESSON P

REPLACE 210497 : W,

GFK-0466L
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The Change All (F10) key can also be used to change a specified block of range

formats.

1. Enter a starting reference (the lower address) and an ending reference (the higher
address) from the current table (e.g., 65i 128i).

2. Press Change All (F10).

3. Select the format (e.g., hex).

-
//I;Ruenn | I [STATUS | | I [SETUP |FOLDER |UTILTY |PRINT
5 Jint  Jdint JGireal Rohex  Jebin  Jascii Ritnctr EEhixed Hichgalll
>
INFUT STATUS
#10065 00010010 01101000
00064 108272 +08976 +27740 +23625
00128 3428 3E30 0B1E 1268
00192 +00004 +07202 +00000 +28264
00256 +00000 +00000 +00000 +00000
00320 +00005 +00547 +15434 +04884
00384 +06144 -32250 +01776 +01104
00448 +00000 +00000 +00000 +00000
00512 +01918 +32192 +02702 -99148
1
:\LM9IO\LESSON P
REPLACE] 210065 ),

Entering only a valid starting reference will cause the formats from the starting reference

to the end of the table to change. Entering a valid starting reference followed by an
invalid entry will also cause the formats from the starting reference to the end of the

table to change.

To restore the previous format (and in OFFLINE mode, restore the data values stored at

the time of the last disk update), press ALT-A to abort the change. Pressing ALT-A will
undo all format changes and value changes made since the last disk update.

To save all the changes and remain in the reference table, press ALT-U. To save the
changes and exit from the reference table, press the Escape key.
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Timer/Counter Format

To support the timer/counter function, atimer/counter format requiring three
contiguous reference addresses will display the current value, the preset value, and the
control word. In the control word, bit 15 contains the output status (Q), and bit 16
contains the enable status (EN). The rest of the bits in the control word are not used by a
counter. For atimer, the rest of the control word bits contain the timer accuracy.

The preset value (PV) can be modified in both ONLINE and OFFLINE mode. Ifa
reference or constant was assigned to the PV parameter of the timer/counter function,
the contents of the reference or the constant are written to the PV reference of the
timer/counterformat when in RUN mode.

Regardless of whether the reference is assigned to a timer or counter, the format can be
used as long as the reference type is %R.

The example screen below shows the timer/counter format displayed, using the
Timer/Counter (F8) function key.

/’*

|PROGRM |TIRE |STATUS | | I [SETUP |FOLDER |UTILTY |PRINT
5 Jint  Jdint JGireal Rohex  Jebin  Jascii Ritnctr EEhixed Hichgalll

2|

~

REGISTER

#“R0261

00000000 00000000

00261
00271
00281

00291
00301
00311

00321

Ry +00000

+0000000000

+00000 +00000

0000 +00000

+00000
+00000

+00000
+00000
+00000

+00000
+00000

+00000
+00000
+00000

[WIH
PU:

+00000
+00000

+00000
+00000
+00000

+00000
+00000

EN: 0, Q: 0

+00000
+00000

+00000
+00000
+00000

+00000

+00000
+00000

+00000
+00000
+00000

+00000

+00000 +00000

+00000

+00000
+00000
+00000

+00000

+00000
+00000
+00000

+00000
cu:
PU:

+00000
+00000
+00000
+00000

EN: 0, : O

+00000
+00000
+00000

cu:
PU:

+00000
+00000
+00000

+00000
+00000

EN: 0, Q: O

+00000
+00000
+00000

+00000
+00000
+00000

+00000

GFK-0466L

00331
00341 +00000 +00000 +00000 +0O000 +0OO00 +00000 +00000 +OO0O0 +0O00O +0OO0O
1

:\LMIONLESSON m&
REPLACE #ROZ61 : o J
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Returning to Default Values
After editing, you can return a standard reference table to its default format and fill the

table locations with zeros. This will:

e Set all the reference values in the table to zero.
® Change all references in a discrete reference table back to binary format.
® Change all references in a register reference table back to signed decimal format.

To restore the table to its default content:
1. Select Change All (F10).

2. Enter 0 onthe command line, and press the Enter key. The screen prompts:
“Initialize table data and formatsto default? (Y/N”.

3. Enter Y (Yes) to restore the table’s default content. For example:

/

|PROGRM |TIRE |STATUS | | I [SETUP |FOLDER |UTILTY |PRINT
5 Jint  Jdint JGireal Rohex  Jebin  Jascii Ritnctr EEhixed Hichgalll

2|

‘\

INPUT STATUS
#0001 NAME
00064 00000000 00OEEEO0 OO10000 CEEEEOOO OAEEOEOO OHAEOOO0 OEEEOO0O OEEOOO0Y
001Z8 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO
00192 00000000 00000000 00000000 GOOOOOOY VOOOOEOD VOOEOOED VOHOOOOO DOOOOODO

00256
00320 00000000 00000000 00000000 G0O0O000 OO0O0O00 0O00O0O0 OGOOOOO0O OOOOOOOO
00364 00000000 00000000 00000000 00000000 00000000 00000000 OOOCOO0O OOOOOOOO

00448 00000000 00000000 00000000 OG0O000OD 0OOOOOOD VOOOOOOD VOLOOOOO DOOOOODO
00512

ID: AOGOG1 JRUN-DUT EN

: ZZms 3CAN
*\LMIONLESSON

LOGIC EQUAL
[PRG: LESSON

#0001 : NAME :: Reference Description /

L4 ACC: WRITE LOGIC
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System Reference Table

The sample system reference table below is used for system references (%S, %SA, %SB,
and %SC), while in ONLINE or MONITORmode. (No data is displayed in OFFLINE
mode.) The system reference table resembles a mixed reference table; however, format
changes are not allowed, the Change All (F10) function key cannot be used, and the

cursor cannot be moved to blank lines.

P
|PROGRM |TIRE |STATUS | | I [SETUP |FOLDER |UTILTY |PRINT )
il Quint  Jedint Jreal Jehex  Nibin  Wgascii Ritnctr REhixed fldchgalll
>

SYSTEM STATUS

#SA001 PB_SUM
#30032 00000000 00000000 00010600 01110610
»8A032 00000000 00000000 00000000 0000000
#SB032 00000000 00000000 00000000 0OOEBHOO
#5C032 00000000 00000000 00011111 00000000
ZZms SCAN 4 ACC: WRITE LOGIC PLOGIC EQUAL
PRG: LESSON
#SABO1 : PB_SUM :: Y,

The system reference table is displayed with the cursor on the reference address
entered, or the reference address associated with the nickname entered.

In the screen shown above, pressing the Homeor Page Up key will position the cursor on
%S0001. Pressing the End or Page Downkey will place the cursor on %SC0032.
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Section 5: Mixed Reference Tables

4-20

Amixed table represents a collection of data from one or more of the fixed tables.
Therefore, the identical information displayed in a mixed table could also be displayed

on the related fixed tables.

A total of 99 user-defined mixed reference table displays can be supported. A number

from 1 to 99 is associated with each table.

Note

The mixed table function is used only for viewing PLC information;
therefore, mixed reference tables are not valid when the programmer
mode is OFFLINE. When OFFLINE, no cursor movement or other
mixed table functions are allowed, except for changing tables, exiting

reference tables, or changing modes.

To select a mixed table, enter a number from 1 through 99 on the command line and
press Mixed (F9). This is an example of a mixed reference table display:

//i}RDGRH | IR |STATUS | | | |SETUP |FOLDER |UTILTY |PRINT <\\
g Jeint  jedint JRireal [Bhex Jebin Jgascii Ritnctr Eenixed Hechgalll
>
TITLE: EMERGENCY SHUT DOUN
MIXED TABLE 01 ~M0217 00111100 00010000
»ROO10 v u t s r g omwn m 1l k j ih f e d4dc b a
#ROOS0 +00000 CU: +00002 +00234 +00000 CV: +00000 +00000
PU:  +00000 PU: +00000
EN: 0, Q: 0 EN: 0, Q: 0
»30032 00000000 00000000 00010100 01101110
»M0256 | 00001111 100016000 11100000 BEErE 01000100 10000100 10011000
»MO512 04FF 00000100 10000100 00100100 +17545 00100000
»10192 | 01010010 00100160 +02853 00101601 00100010 01001000 10101000
#AQOZ0 +00000 +06345 +00000  +0003764839 +08578 +04523 +00975 +04538 +00546
»T0064 +02345 00000101 +00054 00000100 00000001 01100100
6ms SCAN L4 ACC: WRITE LOGIC QLOGIC EQUAL
[PRG: LESSON
»#MOZ17 : :: J

Field Description

User-Defined Table Title | Adescription of the mixed table. A maximum number of 63 characters

is allowed. When the cursor is on the 63rd character, it remains fixed,
overwriting the last character.

Mixed Table Number A number from 1 to 99, which indicates the mixed table currently

displayed.

Cursor ItemLine Information about the address the cursor is on; namely, the current

reference, reference nickname, and current value binary
representation.

Table Data 16 display lines. Some may be program block headers or blank lines.
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If the mixed table entered is not defined, a blank mixed table (no data, no title, only the
mixed table number) is displayed, as shown below.

/’*

|PROGRM |TIRE |STATUS | | I [SETUP |FOLDER |UTILTY |PRINT )

5 Jint  Jdint JGireal Rohex  Jebin  Jascii Ritnctr EEhixed Hichgalll

Y|
TITLE:

MIXED TABLE 01

ID: AOGOG1 JRUN-DUT EN

: Z3ms SCAN ONLINE g4 ACC: WRITE LOGIC
*\LMIONLESSON

[PRG: LESSON

LOGIC EQUAL

Editing the Title

GFK-0466L

To edit the table title, position the cursor on the title of the display by moving the cursor
to the topmost data display line and pressing the Up cursor key. While editing the title,
the Update or Abort key can be used to save or restore a title. A message is displayed
when the function is complete.

Note

Since mixed reference tables are defined on a line-by-line basis, the abort
function will restore the lines, formats, and title displayed upon entry.
Unless an update to disk was done, any lines defined or title edited are
lost.

The Mixed (F9) key is used to change from one mixed table to another. The Tables
(Shift-F2 ) key sequence can also be used to get to any table. The Change All (F10)
key is not supported for global format changes, as in fixed table displays.

To return to the display area, press the Enter key or the Downcursor key. The cursor
will return to the original position in the topmost data display line.
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Defining a Mixed Table

4-22

Amixed reference table display is created or changed by pressing the Change Line

(F10) key.

1.

First, position the cursor on the display line where a certain data value should be

displayed. The line may already be defined, or it may be a blank line.

Enter the reference address or nickname of the desired data value on the command

line.

In the following example, a line is defined in mixed reference table 1. With the

cursor positioned on the top line of the display, enter %I1 onto the command line.

|PROGRM |TIRE |STATUS | | I [SETUP |FOLDER |UTILTY |PRINT
il Quint  Jedint Jreal Jehex  Nibin  Wgascii Ritnctr REhixed fldchgalll
/112

TITLE: EMERGENCY SHUTDOWN REFERENCE DISPLAY
MIXED TABLE 01

ID: AOGOG1 JRUN-DUT EN
*\LMIONLESSON

Z3ms SCAN ONLINE g4 ACC: WRITE LOGIC

LOGIC EQUAL

[PRG: LESSON

4
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3. Press Change Line (F10) to display the desired information. The cursor will be
positioned on the requested data value. Any information currently displayed is
replaced with the new requested information.

In this example, when F10 is pressed, the data value positioned at reference %10012
is entered into the topmost display line.

|PROGRM |TIRE |STATUS | I [SETUP |FOLDER |UTILTY |PRINT

I
il Jint  JEdint [Rlreal Rhex  Jibin fgascii Ritnctr fehixed lgchgalll

2
TITLE: EMERGENCY SHUTDOWN REFERENCE DISPLAY
MIXED TABLE 01 »10012
»10064 | 0O0OEOOO OOAEEEOO 0OO10000 0OEEEOOO 0OEEEAEOO 0OAEEOAO 0OEOFN00 0OOAAOOO

L4 ACC: WRITE LOGIC

Z3ms 3CAN

LOGIC EQUAL
[PRG: LESSON

»10012 HE _//

ID: AOGOG1 JRUN-DUT EN
*\LMIONLESSON

The default display format for data extracted from a discrete table is binary; for register
tables, it is signed integer.

Thetimer/counterformat can be used for a %R line in a mixed table if enough exists for
the format. If the two lines below the %R line are defined or are beyond the table size,
an error message is displayed.

Deleting a Line

If the command line is blank when the Change Line (F10) key is pressed, the line is
cleared and the cursor is automatically moved to the next line.

If the current line is already blank, moving the cursor to the next line will produce the
same result as pressing F10 with the command line blank.
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Moving the Cursor

Cursor movement is the same in mixed tables as in fixed tables. Since blank lines can be
defined in a mixed table, the cursor is allowed on blank lines.

Cursoring up is allowed when the cursor is on the topmost line, in order to access the
title. You can cursor to lines which contain a message, indicating that the reference is out
of range. This allows you to delete or re-define the line.

The same line of references can also be defined twice on the same mixed table display. If
the Enter key is used to move the cursor to a duplicate reference address, the search for
the reference address begins with the next reference and continues to the end of the
table. If the reference address is not found in that section, the search begins with the
first non-blank line, lowest reference. If the reference address is still not found, an error
message is displayed.

The Enter key cannot be used to change tables.

Timer/Counter Format

Thetimer/counterformat in a mixed table is the same as in a fixed table, except for the
firsttimer/counterformat of the line. In the timer/counter format, the next two lines
must be blank so that there is sufficient room for the format. Otherwise, an error
message is displayed.
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PLC Control and Status

The programmer can interact with an operating PLC in many ways. Monitoring
program execution and reference tables was described in previous chapters. Several
additional features involve interaction between the programmer and an operating PLC.
To use most of them, the programmer must be connected to the PLC and must be in
ONLINE or MONITORmode.

If the programmer is not connected or is in OFFLINE mode, asterisks may be displayed
in place of values in many fields when the function screens are displayed. In addition,
some of these features may be protected by passwords.

To use these features, press STATUS(F3) from the main menu, or Shift-F3
other main menu function.

from any

/"|PROGRM |TABLES |

[SETUP |FOLDER |UTILTY [PRINT )

[STATUS) |
AT e TR (TN ST O VT AT SR
¥
PLC CONTROL AND STATUS
MODEL: CPU311A SOFTWARE REVISION: 4.02
F1 ... Run-Stop FLC
FZ ... Password Protectionm
F3 ... PLC Fault Table
F4 ... I-0 Fault Table
F5 ... FLC Memory Usage
F& ... Block Memory Usage
F? ... Reference Table Sizes
F& ... PLC Sweep Table
[RUN-OUT EN Sms SCAN L4 ACC: WRITE LOGIC QLOGIC EQUAL
\LHB@\LESSUN [PRG: LESSOM
REPLACE|

J

Note

The screen displayed above identifies the CPU model which is attached
and its software revision.

The F9 and F10 softkeys are now blank when the PLC Control and Status menu is
displayed. F9, which had previously been designated as the OEM softkey, is not present
unless the active function is OEM protection. When the function is OEM protection, F9
will become the OEM softkey.

5-1
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F10, which had previously been designated as the Clear softkey, is not used unless the
active function is either the PLC fault table or the I/O fault table. When either fault table
function is active, F10 will become the Zoom softkey and F9 will become the Clear

softkey.

Run/Stop the PLC

To start or stop program execution in the PLC, and to determine the state of outputs if
the PLC is started, press PLC Run (F1) from the PLC Control and Status menu or from
another PLC functions screen. Communications between the programmer and the PLC
must already be established.

/"|PROGRM | TABLES |

STATUS) [
1 Fapassudfigplcf 1t ‘1 5 b 1 nenigrefsizRisveep I Y |

>

|SETUP |FOLDER |UTILTY |PRINT )

RUN » STODP PLC

| RN -OUT EN ( RUN-OUTputs EMabled,
STOP~IDSCAN, STOP/HO IOscan )

<{ 3elect PLC State, then Press ENTER Key to Make Change >

<{ Note: If the RUN-OUT EN state iz chosen, the PLC will begin executing >
£ with the output scan ENABLED. If the STOP-I03CAN state is hod
L < chosen, the PLC will stop executing with the output scan ENABLED. >>

Zims 3CAN
[PRG: LE3S0N

L4 ACC: WRITE LOGIC

LOGIC EQUAL

If the programmer is in OFFLINE mode, default values are displayed on the screen.
Press ALT-M to change the programmer operating mode to ONLINE or MONITOR
mode. (For the Workmaster and CIMSTAR I computers, use the keyswitch. Refer to
appendix C, “Programmer Environment Setup,” for instructions on using the keyswitch.)
ALT-R can also be used to toggle the PLC mode between RUNand the configured
STOP mode.

The PLC field on the screen shown above indicates whether the attached PLC is to be
started or stopped. When the programming software is initially executed, this field is
initialized to STOP Use the Tab key to select one of the modes listed below; then, press
the Enter key.

Mode Description

Run/Outputs Enabled | The PLC is running the logic program with outputs enabled.

Stop/IOScan The PLC is stopped, not executing the logic program, but is scanning I/O.

Stop/No IOScan The PLC is stopped, not executing the logic program, no I/O scan.
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PLC Password Protection

PLC password protection can be used to restrict access to selected PLC functions. After
passwords have been set up, a protected function cannot be used unless the proper
password has been entered. Password protection is not intended to restrict access to the
programming or configuration software. If PLC communications are suspended,
protection level will automatically return to the highest unprotected level.

To display or change the current protection level of the PLC, the programmer must be in
ONLINE or MONITORmode and communicating with the intended PLC. Select
Password (F2) from the PLC Control and Status menu or from another PLC functions
screen.

/" |PROGRM |TABLES | [SETUP [FOLDER [UTILTY [PRINT )

STATUSH] [ [
D e R e e e A G S

>

PASSWORD PROTECTION

ACCESS PASSWORD CURRENT
LEVEL ACTIVE LEVEL ACCESS DESCRIPTION
4 N X Change Password, Write Logic.Config
3 N Write Logic/Config, PLC Stopped
2 N Write Data, Clear Fault Tables
1 N Read PLC Only

ENTER PASSWORD TO CHANGE ACCESS LEVEL :

<¢{ Type Password, Then Press ENTER Key >>

ID: [RUN-DUT EN L4 ACC: WRITE LOGIC
*\LMIONLESSON

REPLACE

22Zns SCAN
[PRG: LESSON

LOGIC EQUAL

If the screen appears without entries, the programmer is in OFFLINE mode. Press
ALT-M to change the programmer operating mode to ONLINE or MONITORmode.
(For the Workmaster and CIMSTAR I computers, use the keyswitch.)
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Field Description

Access Level | Each access level includes all the privileges of lower levels:

® Level4: Write to all configuration or logic. Configuration may only be
written in STOP mode; logic may be written in STOP or
RUNmode. Display, set, or delete passwords for any level.
(This is the default if no passwords are assigned.)

® Level3: Write to any configuration or logic, including word-for-word
changes, the addition/deletion of program logic, and the
overriding of discrete I/O.

® Level2: Write to any data memory, except overriding discrete 1/O.
The PLC can be started or stopped. PLC and /O fault tables
can be cleared.

® Levell: ReadanyPLC data except passwords; no PLC memory may

be changed.
Password A'Y (Yes) displayed in this column indicates that a password has been
Active assigned to this access level in the PLC.
Current Level | An X displayed in this column indicates the current protection level of the
PLC.
Access Access allowed at each level. Privileges accumulate as the level increases;
Description at any given level, all privileges at lower levels are permitted.

Changing the Privilege Level

To access any level, the programmer must be in ONLINE or MONITORmode and
communicating with the PLC.

1. Move the cursor to the line at the bottom of the screen which prompts you to enter a
password to change the access level.

2. Type a password, consisting of up to 4 ASCII hexadecimal digits (0 —9, A—F), and
press the Enter key. Characters are not displayed as you type them.

A valid password enables you to access the protection level for that password, and also
all protection levels below that level.
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Creating, Changing, or Removing Passwords

Passwords are created in the configuration software, using the status function as
described below. They are then transmitted to the PLC, where they are stored.

Caution

The PLC may not save passwords through a loss of power, if the CPU
battery is not attached. After restarting the PLC, passwords must be
sent to the PLC again.

The use of passwords is an optional feature; it is not necessary to use any passwords at
all. You can also use passwords to restrict access to some PLC features but not to others.
Note, however, that the PLC always defaults to the highest unprotected level, so there
should not be any “gaps” in protection levels.

To enter or change passwords, the computer must be in ONLINE mode and
communicating with the PLC. Entering or changing passwords requires access to the
highest level. If no passwords have been set up for the system, this level is automatically
available. Once passwords have been entered, they can only be changed by performing
one of the following tasks:

® Enter the correct password to access the highest-level privileges.

OR

® In the configuration software, by place the master diskette No. 1 in the system disk
drive of the computer and press the ALT and Okeys. Because this allows passwords
to be overridden or changed without entering the correct password, it is important
to keep the original software master diskettes in a secure location.

To create, change, or remove passwords:

1. Access the Password Protection screen in the configuration software by pressing
Password (F2) from the PLC Control and Status menu. A column titled “Password”
appears on this screen; this column is not displayed in the programming software.
Use this column to enter new passwords.

2. If there is not already a password set for the highest level, begin by creating one.
This will protect the passwords you enter against unauthorized changes.

3. In the password column, locate the cursor at a level you want to protect or
unprotect. Then:

A. o create or change a password, enter a password consisting of up to 4 ASCII
hexadecimal digits (0 - 9, A - F).

B. o remove an existing password previously stored to the PLC, enter four blank
characters or press ALT-C to clear the field.

C. Press the Enter key to validate your entry.

4. To save each new password to the PLC, press the Enter key again. Respond to the
prompt that appears by pressing the Y (Yes) key.

If you want to quit without saving any passwords to the PLC, press the N (No) key.

5. o exit, use the Escape key or any main menu function key.
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Enabling/Disabling Passwords

The ability to use passwords may be enabled or disabled in the configuration software.
You may want to disable this feature to prevent someone from setting passwords in the

CPU.

A sample CPU module detail screen displaying the Passwords field that would be used
to enable or disable the password feature is shown below. To access this screen, press

Zoom (F10) with the cursor positioned on the CPU-configured slot on the Rack
Configuration screen.

gk

15111}

>

2 E F E E E EF FE L

SERIES 90-30 MODULE IN RACK § SLOT

SLOT
1

CPU331

SOFTWARE CONFIGURATION

SERIES 90-30 CPU, MODEL 331

Catalog #: IC693CPU331
I[0Scan-Stop: NO

Pur Up Mode: LAST
Logic From : RN
Registers : RAN
Passwords

Chksum Urds: 4

Baud Rate
Parity
Stop Bits

Hoisy Chan :

Moden TT
Idle Time

Sueep Mode :

Sueep Tmr

]
:\LMIO\LESSON m{%
EPLﬁCE

1 19200

: 0DD

Han §

NOD
o 1,100 Second .~ Count
10 Seconds

NORMAL

: NoA Msec

ONFIG VALID

The values for the Password field are ENABLED(default selection) or DISABLED.
Entering ENABLEDwill allow the password feature to be used; entering DISABLED

will prevent the password feature from being used.

Caution

In order to re-enable passwords once they have been disabled, PLC
memory must be cleared with an HHP. The HHP needs to be
connected. Then power off the PLC. Then hold both the <CLR> and
<M/T > keys down while powering the PLC back up. If you do not
have an HHE, call the GE Fanuc Technical Service Hotline
(1-800-828-5747) for assistance.

Please refer to chapter 10, section 3, “Configuring the CPU Module,” for more
information on configuring this module.
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OEM Protection

The OEM protection feature provides a higher level of security than password
protection. It may be used to further restrict access to program logic and configuration
parameters.

To display the OEM Protection screen, press OEMF9) from the Password Protection
screen.

/”|PROGRM |TABLES |JLIE | [SETUP |FOLDER [UTILTY [PRINT \

| |
| crunfEipassudfh 1c¢ 1tlio 1tk lcnenkeh lknenlirer s izficueey & M0

>

DERN PROTECTION

DEM PROTECTION STATE = UNLOCKED

ENTER OEM KEY TO CHANGE PROTECTION STATE : [

<< Type OEM Key, Then Press ENTER Key >>

ID: [RUN-OUT EN
'\LMION\LESSON
REPLACE

\d

ZZms SCAN
[PRG: LESSON

L4 ACC: WRITE LOGIC

LOGIC EQUAL

OEM protection is enabled and disabled by entering the OEM key. The OEM key is a1
to 4 hexadecimal digit password. If the OEM key has never been set, it will equal the
NULL (blank) string. Definition of the OEM key may only be performed in the
configuration software; however, OEM protection may be locked or unlocked in the
programming software.

The OEM protection state is toggled between unlocked and locked each time the OEM
key is correctly entered. The OEM protection state cannot be toggled to locked until the
OEM key is set to something other than the NULL (blank) string. Once the OEM
protection is locked, it will remain locked until the OEM key is correctly entered to
toggle the protection state.

The OEM protection state is retentive across a power cycle. If the OEM protection is
locked in the PLC and power is lost, the OEM protection state will remain locked when
power is restored to the PLC if the CPU battery is attached.

Note

Beginning with version 3.0 of Logicmaster, Subroutine View and Edit
Lock features have provided a more flexible method for limiting access
to OEM logic than the OEM Password feature which locks both
configuration and all logic. Moving logic to a block and locking only
that block allows the end user to access other parts of the PLC. Refer to
page 4-60 for a description of each of the Lock options and page 4-61 for
directions on how to use the Lock feature.
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PLC Fault Table

The PLC Fault Table screen lists PLC faults such as password violations,
PLC/configuration mismatches, parity errors, and communications errors. For example:

5-8

10 |cru

| s | |SETUP |FOLDER |UTILTY |PRINT )

I I
i Lcrunpassudnicf 1o fltfpicnenls — J & [Eclear Moon
b
PLC FAULT TABLE
TOP FAULT DISPLAYED: 00005 TABLE LAST CLEARED: 01-22 05:42:30
TOTAL FAULTS: 00005 ENTRIES OVERFLOWED: 00000
PLC DATE-TIME: 01-22 05:51:18
FAULT FAULT DATE TIME
LOCATION DESCRIPTIDN M-D H: M: §
0.2 System conf iguration mismatch 01-22 05:50:45
0.1 Pas=suord access failed 01-22 05:49:24
0.1 fipplication stack overflow 01-22 05:48:58
0.1 fipplication stack overflow 01-22 05:48:58
0.1 Failed battery signal 01-22 05:42:30
ID: [STOPFAULT ONLINE QL4 ACC: WR
ITE LOGIC ONFIG EQUAL C:~LM30~LESS0N [PRG: LESSON

REPLACE] J

To display the PLC Fault Table screen, press PLC Fault (F3) from the PLC Control and
Status menu or from another PLC functions screen. The programmer may be in any
operating mode. However, if the programmer is in OFFLINE mode, no faults are

displayed. In ONL
mode, faults can be

INE or MONITORmode, PLC fault data is displayed. In ONLINE
cleared (this may be password protected).

Field Description
Top Fault Displayed | The index of the PLC fault currently at the top of the fault display is
shown on the first line of this screen.
Total Faults The total number of faults since the table was last cleared.
Table Last Cleared | The date and time faults were last cleared from the fault table.

This information is maintained by the PLC.

Entries Overflowed

The number of entries lost because the fault table has overflowed since it
was cleared. The PLC fault table can contain up to 16 faults.

PLC Time/Date

The current date and time. This is also maintained by the PLC.

Note

Because the Model 323, 321, 311, 313, 211, and Micro CPUs do not
support the time-of-day clock, entries for date and time in the fault
tables are displayed as 00-00 00:00:00.
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Fault Table Entries

For each fault, the display shows the date and time the fault occurred, and the following
information about the fault:

Field

Description

Fault Location

The location of the fault (rack/slot address).
For example, 3.2 refers to rack 3, slot 2.

Fault Description

The fault that has occurred:

Loss of, or missing, I/O module.

Loss of, or missing, option module.
Addition of, or extra, rack.

Addition of, or extra, /O module.
System configuration mismatch.

PLC CPU hardware failure.
Non-fatal module hardware failure.
Option module software failure.
Program checksum failure.

Low battery signal.

Constant sweep time exceeded.

PLC system fault table full.

User application fault.

No user program present.

Corrupted user program on power-up.
Password access failure.

PLC CPU system software failure.
Communications failure during store.

Different faults will result in different reactions; e.g., some faults will stop the CPU;
others will not. For more information about each type of fault, refer to the Series
90-30/20/Micro Programmable Controllers Reference Manual, GFK-0467.

For diagnostic faults, the CPU sets fault references. For fatal faults, the CPU sets fault
references and places the CPU in STOP mode. Informational faults do neither.

If there are more faults than will fit on one screen, you can display them using the
Home, End, Page Up and Page Down, and cursor keys. Refer to the Series
90-30/20/Micro Programmable Controllers Reference Manual, GFK-0467, for more fault

information.
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Number of Faults in the PLC Fault Table

The PLC fault table can contain up to 16 faults. Additional faults cause the table to
overflow, and faults are lost. The system reference SY FULL (%S0009) is set to indicate
that the fault table is full.

As faults occur, the first 8 faults are logged into the table and remain there until the table
is cleared. None of these eight faults is dropped if the table overflows. For faults 9
through 16, however, the fault table operates as a First-In-First-Out queue. When fault
17 occurs, fault 9 is dropped from the table. Clearing the fault table removes all the fault
entries.

Fault 16 <€ New faults are added here.
Fault 15
Fault 14
Fault 13
Fault 12
Fault 11
Fault 10
Fault 9 <€ Faults overflow here.

Fault 7
Fault 6
Fault 5
Fault 4
Fault 3
Fault 2
Fault 1
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Zooming into the PLC Fault Table

The Zoom (F10) softkey enables you to obtain additional information pertaining to
each fault listed in the PLC fault table. By moving the cursor to a particular fault and
pressing Zoom (F10) , information about the error code, default action, description of
the error, and appropriate corrective action is displayed on a screen similar to this one
for a low battery signal.

q | | | | | | | | |EXIT
T FE E F E O E E E T
0.2 System configuration mismatch 01-22 05:50:45
00 000000 00037EFZ 0BO3 0100 47EOCOBO301!

Module and Conf iguration Do Mot Match
The PLC operating system software (system configurer) generates this
fault when the module occupying a slot is not of the same type  that
the configuration file indicates should be in that =slot.

(1) Replace +the module in the =lot with one of +the +type +that the
conf iguration file indicates is in that slot.
(Z) Update the configuration file.

Note

A hexadecimal dump of the fault can be displayed by pressing CTRL-F
from this screen. For more information on fault explanations and
correction and CTRL-F, please refer to the Series 90-30/20/Micro
Programmable Controllers Reference Manual, GFK-0467.

All softkeys are disabled on this screen, except for Exit (Shift-F10 ). The Abort key
(ALT-A) and the Escape key may also be used to exit from this screen and return to the
PLC fault table.

Clearing the Fault Table

Pressing Clear (F9)in ONLINE mode clears all faults from the fault table. Faults can
also be cleared from the program logic using the SVCREQ function, as described in the
Series 90-30/20/Micro Programmable Controllers Reference Manual, GFK-0467. If passwords
have been enabled in the PLC, you must be at level 2 or higher in order to clear the fault
table.

If a printer is connected to the programmer, you may want to print a copy of the fault
table screen by pressing the Print Screen  key before clearing the fault table.

Clearing the fault table, of course, does not clear fault conditions in the system. If the
condition that caused a fault still exists, the fault may be reported again after storing the
configuration, cycling power to the PLC, or duringa STOP-TO-RUN transition.
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1/0 Fault Table

The I/O Fault Table screen lists I/O faults such as circuit faults, address conflicts, forced
circuits, and I/O bus faults. For example:

5-12

>

/ |PROGRM | TABLES |SEHIE | | | [SETUP |FOLDER |UTILTY [PRINT \
i lcrunfzpassudfeplct 1tiio f 1tieplcnenlidh lknenligref s izRisueep Jclear ilizoon |

I»0 FAULT ThABLE

PLm:E

TOP FAULT DISPLAYED: 00002 TABLE LAST CLEARED: 01-21 08:26:37
TOTAL FAULTS: 0000Z ENTRIES OVERFLOWED: 00000
FAULT DESCRIPTION: PLC DATE/TIME: 01-Z2 05:54:48
FAULT CIRC REFERENCE FAULT FAULT DATE TIME
LOCATION  NO. ADDR. CATEGORY TYPE M-D H: M: S
0.3 ADD’N OF 10 MODULE 01-22 05:54:13
0.3 ADD'N OF 10 MODULE 01-22 05:54:02
ID: [STOF-ND 1D ONLINE L4 ACC: WRITE LOGIC ONFIG EQUAL
SLMIONLESSON PRG: LESSON

J

To display the I/O Fault Table screen, press I/O Fault  (F4) from the PLC Control and
Status menu or from another PLC functions screen. The programmer may be in any
operating mode. However, if the programmer is in OFFLINE mode, no faults are
displayed. In ONLINE or MONITORmode, PLC fault data is displayed. In ONLINE
mode, faults can be cleared (this feature may be password protected).

Field Description
Top Fault Displayed | The index of the I/O fault currently at the top of the fault display is shown
on the first line of this screen.
Total Faults The total number of faults since the table was last cleared.

Fault Description

An explanation of the fault that is currently highlighted in the I/O fault
table.

Table Last Cleared

The date and time faults were last cleared from the fault table. This
information is maintained by the PLC.

Entries Overflowed

The number of entries lost because the fault table has overflowed since it
was cleared. The I/O fault table can contain up to 32 faults.

PLC Time/Date

The current date and time. This is also maintained by the PLC.

Note

Because the Model 311, 313, 211 and Micro CPUs do not support the
time-of-day clock, entries for date and time in the fault tables are
displayed as 00-00 00:00:00.
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Fault Table Entries

For each fault, the display shows the date and time the fault occurred, and the following
information about the fault:

Field Description
Fault Location The location of the fault (rack/slot address). For example, 3.2 refers to
rack 3, slot 2.
Circuit Number | The relative position of a point within its module. The value may be from 0
to 1023.

Reference Address | The I/O reference address where the fault was detected. The address
consists of a two or three character identifier (%I, %Q, %1Q, %Al, %AQ)
specifying the memory type and a five-digit offset within the memory type.

Fault Category | The general type of fault that has occurred. For more information, refer to
GFK-0467.

For diagnostic faults, the CPU sets fault references. For fatal faults, the
CPU sets fault references and places the CPU in STOP mode.

Fault Type This further explains the fault category. For more information, refer to
GFK-0467.

If there are more faults than will fit on one screen, you can display them using the
Home, End, Page Up and Page Down, and cursor keys.

Number of Faults in the 1/0 Fault Table

The I/O fault table can contain up to 32 faults. Additional faults cause the table to
overflow, and faults are lost. The system reference IO_FULL (%S50010) is set to indicate
that the fault table is full.

As faults occur, the first 16 faults are logged into the table and remain there until the
table is cleared. None of these 16 faults is dropped if the table overflows. For faults 17
through 32, however, the fault table operates as a First-In-First-Out queue. When fault
33 occurs, fault 17 is dropped from the table. Clearing the fault table removes all the
fault entries.

Fault 32 <€ New faults are added here.
Fault 31
°
°
°

Fault 17 <€ Faults overflow here.

Fault 16
Fault 15
°
°
°

Fault 1
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Zooming into the 1/0 Fault Table

The Zoom (F10) softkey enables you to obtain additional information pertaining to
each fault listed in the I/O fault table. By moving the cursor to a particular fault and
pressing Zoom (F10) , information about the error code, default action, description of
the error, and appropriate corrective action is displayed on a screen similar to this one

for an Addition of I/O Module error.

T | | | | | | | |

1N ZE SE I SE CE N CEE SN N

0.3 ADD'N OF I-0 MODULE 01-22 05:54:13
00 FFOOOO0 Q0O037F?FFF?F 0702 OF 00 00 010000000000047EC5080201000000000000000000

[EXIT O\

Addition of I-0 Module

had been faulted, returns to operation.
Corrective Action

remote rack was pouwer cycled.
2.) Update the configuration file or remove the module.

The PLC operating software generates this error when an I/0 module, which

1.) No action wnecessary if the module was removed or replaced, or the

\: Next - Page Douwn

Note

A hexadecimal dump of the fault can be displayed by pressing CTRL-F
from this screen. For more information on fault explanations and

correction and CTRL-F, please refer to the Series 90-30/20/Micro
Programmable Controllers Reference Manual, GFK-0467.
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Press the Page Down key to display additional data pertaining to the fault.

o l | | | | | | xir )
T TR ey —ts

0.3 ADD'H OF 1.0 MODULE 01-22 05:54:13
00 FFO000 00037F7FFF?F 0702 OF 00 00 010000000000047EC5080201000000000000000000
Addition of I-0 Module (con’t)

The PLC operating software generates this error when it detects a Model 30
I-0 module in a slot which the configuration file indicates should be empty.

Corrective Action

1.) Remove the module. (It may be in the wrong slot.)
2.) Update the configuration file to include the extra module.
\ Previous - Page Up :j

For more information on fault explanations and correction, refer to chapter 3, “Fault
Explanation and Correction,” in the Series 90-30/20/Micro Programmable Controllers
Reference Manual, GFK-0467.

All softkeys are disabled on this screen, except for EXIT (Shift-F10 ). The Abort key
(ALT-A) and the Escape key may also be used to exit from this screen and return to the
PLC fault table.

Clearing the Fault Table

You can clear the fault table in ONLINE mode by pressing Clear (F9). (This may be
password protected.) Faults can also be cleared from the program logic.

Clearing the fault table removes the faults it contains. Clearing the fault table does not
clear fault conditions in the system. If the condition that caused a fault still exists, the
fault may be reported again after storing the configuration, cycling power to the PLC, or
during a STOP-to-RUN transition.
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PLC Memory Used

The PLC Memory Usage screen shows the amount of PLC memory available and the
amount used for application program information. To display this screen, press PLC
Memory (F5) from the PLC Control and Status menu or from another PLC functions
screen. This is an example of the PLC Memory Usage screen:

7/~ |PROGRM |TABLES |JEE | ] [ [SETUP  [FOLDER |UTILTY [PRINT
p lcrunfpassude lcf 1tiio f1tReplcnenllzh lknenligref sizRisueep & ik |
d |
PLC MEMORY USAGE
PLC ID: MODEL: CPU311A SOFTWARE REVISION: 4.01
USER MEMORY AVAILABLE = 6k bytes
USER PROGRAM = 544 bytes
PROGRAM REMAINING = 5600 bytes
1D: [RUN/OUT EN LOGIC EQUAL
:\LMIONLESSO PRG: LESSON

/

Field Description

PLC ID In ONLINE or MONITORmode, the name of the PLC being
communicated with. It will always be the same as that shown in the
status area of the screen. The ID name can be set on the Assign PLC ID
screen in the configuration software.

Model The model number of the attached PLC:

e CPU211: Series 90-20 PLC Model 211

UDR1/2: Series 90 Micro PLC Model UDRO001 or UDR002
UAAO003: Series 90 Micro PLC Model UAA003

UDRO005:  Series 90 Micro PLC Model UDR005

UALO006: Series 90 Micro PLC Model UAL006

UAAO007:  Series 90 Micro PLC Model UAA007

CPU311:  Series 90-30 PLC Model 311 (5-slot) or 321* (10-slot).
CPU313:  Series 90-30 PLC Model 313 (5-slot) or 323* (10-slot).
CPU 331:  Series 90-30 PLC Model 331 with a 10-slot rack.
CPU 340:  Series 90-30 PLC Model 340

CPU 341:  Series 90-30 PLC Model 341

CPU 350:  Series 90-30 PLC Model 350

CPU 351:  Series 90-30 PLC Model 351

CPU 352:  Series 90-30 PLC Model 352

CPU 360:  Series 90-30 PLC Model 360

CPU 363:  Series 90-30 PLC Model 363

CPU 364:  Series 90-30 PLC Model 364

Software Revision | The revision of PLC software.

User Memory The amount of memory in the PLC that is available for application
Available program information.
User Program The amount of program memory occupied by the logic program.

Program Remaining | The amount of program memory remaining,.

*PLC model 321 uses the CPU311 in a 10-slot rack. Likewise, PLC model 323 uses the CPU313 in a 10-slot
rack. This field displays the actual CPU model, not the PLC model.
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Block Memory Usage
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The Block Memory Usage screen shows the amount of memory used for different parts
of the application program. For example:

/ |PROGRN |TABLES | SIS | | [ |SETUP  |FOLDER |UTILTY |PRINT \
i lcrunfzpassudfeplcf 1tiio f 1tieplcnenliEh lknenligref sizRisveep &3l |

|
BLOCK MEMORY USAGE

BLOCK HAME: _MalIN
BLOCK CHECKSUM: EQUAL

PROGRAMMER PLC

PROGRAM  (bytes)
DECLARATIONS (entries)
EXPLANATIONS (bytes)

170 170

MMM MMM

<< To Display Information About Another Block, Type the >>
<< Block Name on the Command Line, Then Press ENTER Key >>

LOGIC EQUAL

: [RUN-OUT EN
SLMIONLESSON
REFLACE|

3ms SCAN
[PRG: LESSOM

L4 ACC: WRITE LOGIC

To display the Block Memory Usage screen, press Block Memory (F6) from the PLC
Control and Status menu or from another PLC functions screen. The first block for
which information appears is the MAIN block. To display information for another
subroutine block, enter its name on the command line and press the Enter key.

Field Description

Block Name The name of the block for which values are displayed. Values can also be
displayed for locked blocks.

Block Checksum | The result of a comparison of the code checksums for the block from the
programmer and from the PLC. This is either EQUAL or NOT EQUAL.

Program The block’s logic memory size.

Declarations The block’s symbol table size.

Explanations The block’s explanation text size. This field will always display asterisks since
no explanations are currently stored in the PLC.
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Configured Reference Sizes

To see how much memory has been used for program references, press Reference
Size (F7) from the PLC Control and Status menu or from another PLC functions screen.

[SETUP |FOLDER |UTILTY [PRINT )\

REFLACE|

m’RI]GRH |TABLES |SEHIE | [ [
() 1crunfepassudfin1ct 1tRlio £1tkeplcnonfidh LknenirersizRisucep & M
>
REFERENCE TABLE CONFIGURATIODN
HIGHEST CONFIG CONFIG
USED - LIMIT - LIMIT -
TABLE FOLDER FOLDER PLC
INPFUTS 3 40 512 512
OUTPUTS v 2 512 b1z
INTERNAL CDILS #M 121 1024 1024
TEMPORARY COIL3 #T 0 256 256
GENIUS GLOBAL 6 0 1280 1280
REGISTERS “R 2 2048 2048
ANALOG INPUTS #Al: ¢} 128 128
ANALDG OUTPUTS #Al): 0 64 64
ID: [RUN-OUT EN 2éms SCAN .4 ACC: WRITE LOGIC LOGIC EQUAL
SSLM90ONLESSON [PRG: LESSON

J

This function is available in all programmer operating modes and also to locked blocks.

No values are displayed for the PLC if the programmer is in OFFLINE mode. No
values are displayed for the configuration file if there is no configuration file in the
current folder. Values that do not match are highlighted.

Field

Description

Highest Used — Folder

Lists the highest value used.

Config Limit — Folder

Lists a configuration value for each reference type in the folder.

Config Limit — PLC

Lists a configuration value for each reference type in the PLC.

5-18
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PLC CPU Sweep Control

GFK-0466L

You can set the Sweep while the PLC is in RUN mode, and it only affects the PLC during
that RUN; i.e., each time the PLC goes from STOP to RUN mode, the default sweep
mode takes effect. No matter what the default sweep setting is, you can change it for
the current RUN and have the resulting effects immediately applied. You can use the
Active Constant Sweep Mode Parameter to toggle the sweep mode of the PLC without
having to change the configured sweep settings, or you can change the amount of time
for the constant sweep on this same screen. (This may be very useful when you need to
fine tune the sweep time while the PLC is running a program.)

To display or change PLC timers, press sweep (F8) from the PLC Control and Status
menu or from another PLC functions screen.

| PROGRM | TABLES | SIS | | | ISETUP |FOLDER |UTILTY |PRINT
ipl crunflipassudlElplcf1tiRlio £1tjdplomenfiebl knenfigrersizgesueep & L |
>

NEW SETTING

PLC SWEEP CONTROL

AND MONITOR

PLC SETTING

COMMUNICATION WINDOW | COMPLETE  »eeex

COMPLETE b

MODE TIME | MODE TIME
SWEEP MODE | [N 188 | NORMAL 168 | msec
PROGRAMMER WINDOW | LIMITED sooex | LIMITED b | msec

MSEC

CHECKSLUM :
WATCHDOG TIMER :
ACTUAL SWEEP TIME :

8 UWords
208 msec
4 msec

<< Press ENTER Key to send neu settings to PLC >>
<< The settings in the PLC will be updated uwith settings from the >>
<< CPU configuration when the PLC state is changed from STOP to RUN >>
« Changes will not be saved in folder >>
ID: RUN/OUT EN 4mMs SCAN JONLINE L4 ACC: WRITE LOGIC
C: \LMIB\LESSON?

In ONLINE or MONITORmode, the software shows the current CPU sweep time
information.

Note

The default window mode for the programmer window is “LIMITED”;
i.e,, if a request takes more than 6 milliseconds to process, it is processed
over multiple sweeps, and no one sweep is impacted by more than 6
milliseconds. For CPU models 313, 323, and 331, the sweep impact may
be as much as 12 ms. during a RUN-Mode store. If you change the
programmer window mode to “COMPLETE,” then the sweep time may
be impacted by as much as 50 milliseconds, but the response to external
programmer devices will be quicker.

To change the programmer window mode from “LIMITED” (the default) to
“COMPLETE,” press the down arrow (cursor) key once to highlight the programmer
window field. Then press the Tab key to change the first selection.

To change the Active Constant Sweep Mode Parameter, press the Tab key to change the
first selection (“Mode”) from “NORMAL" to “CNST SWP” (if necessary—if you are just
changing the time of the Constant Sweep, it will already say “CNST SWP”). Press the
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Right Cursor  (arrow) key to advance the cursor to the “Time” selection. Then enter
the desired number of milliseconds (5 to 200 with a default of 100 for most CPUs—5 to
500 for the 350 and higher CPUs).

Note

Remember that the number of seconds entered here cannot exceed the
value of the Watchdog Timer. Also remember that the change you make
through the Active Constant Sweep Mode Parameter will have
immediate effect but will be replaced by the default sweep mode each
time the PLC goes from STOP to RUN mode.

Press the Escape key when done.

Note

Remember, settings from this screen are only stored in the PLC, not in
the folder. These settings may be configured and stored in the folder
using the configuration function. For more information, refer to chapter
10, section 3, “Configuring the CPU Module.”

Active Constant Sweep Mode Setting

No matter what the default sweep setting is, you can change it when the PLC is in RUN
mode and have the resulting effects immediately applied. You can use the Active
Constant Sweep Mode Parameter to toggle the sweep mode of the PLC without having
to change the configured sweep settings, or you can change the amount of time for the
constant sweep on this same screen. (This may be very useful when you need to fine
tune the sweep time while the PLC is running a program.)

To change the constant sweep time (unless it is password-protected) or the mode,
Logicmaster must be in ONLINE mode. To set the Active Constant Sweep Mode
Parameter, after entering the PLC Sweep Control screen, press the Tab key to change
the first selection “SweepMode” from “NORMAL’ to “CNST SWP” (if necessary—if you
are just changing the time of the Constant Sweep, it will already say “CNST SWP”).
Press the Right Cursor (arrow) key to advance the cursor to the “Time” selection. Enter
the desired number of milliseconds (5 to 200 with a default of 100).

Note

Remember that the number of seconds entered here cannot exceed the
value of the Watchdog Timer. Also remember that the change you make
through the Active Constant Sweep Mode Parameter will have
immediate effect but will be replaced by the default sweep mode each
time the PLC goes from STOP to RUN mode.

For an explanation of the PLC sweep, refer to chapter 2, “System Operation,” in the
Series 90-30/20/Micro Programmable Controllers Reference Manual, GFK-0467.
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Chapter

GFK-0466L

6

Programmer Setup

This chapter explains how to set up the programmer for communication with the PLC
and how to select the programmer operating mode. To use the programmer setup
features, press SETUP (F7) from within the programming software.

/" |PROGRM |TABLES |STATUS | [ I |8 [FOLDER |UTILTY |PRINT )
5 enode  JEiplcselfgiconsetfeounodells g S S -

> I

PROGRAMMER SETUF

FZ2 ..... Set Prgmr Mode (Offline-Monitor-Online)
F3 ..... 3elect SNF Commections

F4 ..... PLC Communications Serial Port 3etup
F5 ..... View Modes Setup ( ALT-N )

1
:\LMIONLESSON Eﬂ%
QREPLACE Y,

Note

On computers with a keyswitch, such as the Workmaster or CIMSTAR I
industrial computer, the Mode Selection  (F2) key does not appear on
the Programmer Setup screen, unless the keyswitch was disabled during
programmer setup.
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Section 1: Programmer Operating Mode

6-2

During configuration and programming, the computer is always in one of three

operating modes:

Mode Description

OFFLINE | OFFLINE mode is used for program development. The programmer
does not communicate with the PLC in OFFLINE mode; power flow
display and reference values are not updated.

ONLINE ONLINE mode provides full CPU communications, allowing data
to be both read and written.

MONITOR [ MONITORmode allows programs to be examined and real-time status
to be displayed, but no changes of logic, reference values or I/O
overrides are allowed. For Workmaster and CIMSTAR I computers,
MONITORmode is the only mode which allows the key to be removed
from the keyswitch.

Many functions require the computer to be in either MONITORor ONLINE mode. To

use either of these operating modes, communications must have been established

between the computer and the CPU.

Mode Selection

Both the Workmaster and CIMSTAR I computers have a keyswitch which must be used

to select the programmer operating mode. The presence of this keyswitch must be

indicated in the programmer setup file, as described in appendix C.

For computers without a keyswitch (e.g., the Workmaster Il computer), the programmer

mode can be selected by pressing Mode (F2) from the Programmer Setup menu or the

Serial Port Setup screen. The programmer mode can also be changed by pressing ALT-M

from another programming function.

¥

SET PROGRAMMER HNODE

MODE = IR (OFFLINE, MONITOR, ONLINE)

<{ Press ENTER Key to Invoke Mode Change >>

[RUN-DUT EN
*N\LMIOM\LESSON
\EFPLQCE

ZZms 3CAN
[PRG: LESSON

L4 ACC: WRITE LOGIC

/|PROGRM |TABLES |STATUS | | | s [FOLDER [UTILTY [PRINT )
horts Bhode [Epicselfbonsctfunodcs K i F M

LOGIC EQUAL

4

To change the programmer operating mode, use the Tab key to toggle choices at the

cursor position or type in a new value. Press the Enter key.
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Section 2: Selecting SNP Connections

GFK-0466L

The “Select SNP Connections” screen provides a log of SNP IDs defined by the user.
Logicmaster 90-30/20/Micro software does not create or use the information in these
fields, but it may be helpful to refer to this listing when selecting a specific SNP ID.

/|PI]RTS [MODE | gEEF3ER |COMSET |VUMODE | | | | | )
tkhou plichou tfdorartll 0 Recetup Krave £ E 0
>
SELECT SNP CONNECTIONS
FILE NAME C:\LM90N\/PLCO30 . PSU
SELECTED 3NP ID
PORT CONNECTION DIRECT (DIRECT, MULTIDROF)

SNP IDS { Informational Use Only )

1:

"HEE0003 | ?: 8: 9: 19:
11: 12: 13: 14 15:
16: 17: 18 19: 20
21: 2Z: 23 24 25
26: 27: 28 29 30
31: 32:
ID: [RUN-DUT EN 3Ins 3CAN L4 ACC: WRITE LOGIC
:S\LMIOSLESS0N [PRG: LESSON

AOBO1 21 ADDOZ 3: ADOO3 4: Booal 5: BOOOZ

_/

Field Description
File Name The name of a disk file containing the PLC selection information. If no file
name is entered, the default name %PLC030.PSU is used. This field allows
you to save the setup parameters to a file other than the default file name.
You can then recall the setup from this saved file and perform the setup
within that screen.
Selected SNP ID | The name used to identify the PLC to be communicated with. A null string

may be specified as the SNP ID by leaving the field blank. This allows
communication to any PLC using the currently active serial port setup.

The null string SNP ID should be used only for direct (point-to-point)

PLC connections, since all PLCs will respond in a multidrop configuration.
Prior to Release 6.6, the maximum length was six characters. Beginning with
Release 6.6 CPUs, the SNP ID may be up to seven characters long.

Port Connection

The serial link configuration. The serial port can be set up for direct
(point-to-point) communication with one PLC, or multidrop configuration
with several PLCs connected to the WSI Board serial port. Direct
connection should not be used with a multidrop configuration. In a
multidrop configuration, all PLCs must be set up with the same parity and
number of stop bits. They can, however, have a different baud rate.

SNP ID Numbers

These fields allow you to enter the SNP IDs which have already been
defined.
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Section 3: PLC Communications Serial Port Setup

In the standard serial communications version of the software package, the PLC
Communications Serial Port Setup screen takes the place of the Programmer WSI Serial
Port Setup screen used in the WSI-based version. If you are using the WSI Board for
serial communications, skip this information and go to the information on WSI serial
port setup which follows.

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro software provides
logic programming and configuration for the Series 90-30, 90-20, or Micro PLC, using the
COM1, COM2, COM3, or COM4 serial port instead of a Work Station Interface (WSI)
board. This version is available as a separate programming package. It also supports
offline programming.

Standard Serial COM Port

The contents of the Standard Serial COM Port version of Logicmaster 90-30/20/Micro
programming package include:

® Two 5.25-inch High Density diskettes, three 3.5-inch Double Density diskettes.
®  [ogicmaster 90-30/20/Micro Programming Software User’s Manual, GFK-0466.
®  Series 90-30/20/Micro Programmable Controller Reference Manual, GFK-0467.

® [mportant Product Information for the Standard Serial COM Port Version of Logicmaster
90-30/20/Micro Software, GFK-0683.

® If the programming package is ordered as IC641SWC306 (or IC641SWC307
depending on the type of diskettes used), a Miniconverter Kit, IC690ACC901, is
included. The kit consists of an RS-422 (SNP) to RS-232 mini-converter, a 6-foot (2
meter) serial extension cable, and a 9-pin to 25-pin converter plug assembly.

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro software uses a
software communications driver to perform the functions of the WSI board. This
communications driver, when added to the Logicmaster 90-30/20/Micro software, may
not fit in the available memory of most computers unless MS-DOS Version 5.0 ( or
higher) or a commercially available memory manager is used.

The following steps must be performed in order to establish communications with the
Series 90-30/20/Micro PLC:

1. Configure the computer memory for the communications driver. Logicmaster
90-30/20/Micro software uses a communications driver that may be loaded into
different memory areas. Please refer to “Configuring Memory for the
Communications Driver” on page 6-6.

2. If both versions of the software package (WSI or Standard Serial COM Port) are
installed on your computer, you must select which version to run from the Start-up
Menu's Setup File Editor. (For directions on how to set up your startup menu to
handle both versions, refer to page 3-16 and appendix C, “Programmer
Environment Setup.”)

3. Connect the cable between the computer’s serial port (COM1, COM2, COM3, or
COM4), the RS-422/RS-485 Converter, and the Series 90-30/20/Micro PLC serial port.
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Note

If you have the Miniconverter Kit, IC690ACC901, please refer to
GFK-0682 for more information. If you wish to make your own cable,
refer to the Series 90-30/20/Micro Programmable Controller Installation
Manual, GFK-0356, for more information.

4. Set up the computer’s serial port to be used for PLC communications. It should
match the characteristics of the Series 90-30/20/Micro PLC serial port. Please refer to
“Setting up the Computer’s Serial Port,” on page 6-10.

Requirements

To run the Standard Serial COM Port version of Logicmaster 90-30/20/Micro software,

you will need:

Requirement

Description

MS-DOS

MS-DOS Version 5.0 or higher.

Memory Manager

MS-DOS Version 5.0 (or higher) or a memory manager that complies with
one of the following specifications:

¢ The LIM/EMS (Lotus Intel Microsoft/Expanded Memory
Specification) Version 3.2 or later.

¢ The XMS (eXtended Memory Specification) Version 2.0 or later.

o Alist of some compliant memory managers is included at the
end of this section.

Computer

A Workmaster II, Zenith Mastersport SL Notebook, or other computer with a
80386 or higher processor and at least one available COM port.

Hard Disk

At least 4 Megabytes of hard disk space.

RAM

At least 564 KB (577,536 bytes) of available DOS conventional memory; or
520 KB of available DOS conventional memory and 42 KB of High Memory

Area, Upper Memory Block, or Expanded Memory, for the COM port
driver.

Miniconverter Kit

A Miniconverter Kit, IC690ACC901, may be ordered. This kit contains the

necessary cable and converter to connect from your computer to the Series
90 PLC.

Port Requirements

The Standard Serial COM Port version requires at least one Standard Serial COM Port in
the host computer in order to provide communications with the PLC. This version will
support either the COM1, COM2, COM3, or COM4 port in common use by
IBM-compatible machines. These ports must use the INS8250 UART chip, or functional
equivalent. The COM port I/O addresses and interrupt requests are shown in the

following table:

Port Port Address IRQ
COML1 3F8 IRQ4
CcCOM2 2F8 IRQ3
COM3 3E8 IRQ4
COM4 2E8 IRQ3
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While the Standard Serial COM Port version of Logicmaster 90-30/20/Micro software is
active, the serial port assigned to PLC communications will be used exclusively for PLC
communications. If a serial printer is being used, a second serial port is required; or you
may direct print output to disk files, and then use MS-DOS to print the disk files while
outside the Logicmaster environment.

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro software monitors
Clear-to-Send (CTS) to determine a cable disconnect. Therefore, Logicmaster
90-30/20/Micro software must use a connection with the Series 90-30/20/Micro PLC that
will keep its Request-to-Send (RTS) active in ONLINE or MONITORmode. The RTS at
the PLC must be connected to CTS at the Logicmaster computer serial port. Half-duplex
modems cannot be used with Logicmaster 90-30/20/Micro software since they rely on
RTS/CTS flow control, which is not supported by the software.

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro software supports
multi-drop connections, using RS-422 4-wire hookups or modems. RS-422 multi-drop
will work as long as the Series 90 PLC slaves transmit only in response to requests from
an attached Logicmaster host.

Configuring Memory for the Communications Driver

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro software requires a
communications driver that may be loaded in different memory areas. The communica-
tions driver requires 42 KB of memory. A memory manager may be required, depending
on the computer and the amount of installed memory. That is to say, you can load the
communications driver (requiring 42 KB of memory) into conventional memory if you
have enough available conventional memory to do so; if not, then you will need to
ensure that it can be loaded into one of the other areas of memory described on the next
page and discussed in detail on page 6-13 and following.

If you are using MS-DOS version 6.0 or later, try the following techniques for increasing
the amount of free memory.

First, at a DOS prompt, type the command MEM /C /P and press Enter to list all
programs and how much Conventional and Upper Memory each program is using as
well as showing you the total amount of free memory. Then remove any programs not
needed.

MS-DOS also includes the MEMMAKER program to help optimize usage of upper
memory. To use it, type MEMMAKER the DOS prompt; select the Custom option using
the space bar. Choose YESon the questions about using EMS memory. Select YESfor
“Scan Upper Memory Aggressively” and for “Use Monochrome Area” if you have a color
monitor. MEMMAKER will reboot your computer several times as it tries and tests
CONFIG.SYS and AUTOEXEC.BAT memory options. If MEMMAKER fails to provide
enough memory for the serial comm driver, use the MEM /D /P command to display
which regions of upper memory have free space and use the /L:region_number switches
in CONFIG.SYS to load programs manually.
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MS-DOS Memory Areas Defined

One of the following memory areas is used to load the communications driver:

GFK-0466L

® Extended Memory, consisting of the High Memory Area and extended memory blocks.
® MS-DOS System Memory, consisting of Conventional Memory and Upper Memory.
® [Expanded Memory.

Type

Description

High Memory
Area

65,520 bytes of memory space just above the 1 Megabyte boundary (addresses
OFFFFF to 10FFFF). This area can only be accessed by computers with 80286/
80386/80486 microprocessors. PCs with 8086/8088/80188/80186 microprocessors
cannot address this memory space.

Use of the High Memory Area (HMA) requires either HIMEM.SYS or
QEMM-386™ memory manager. The memory manager must comply to the
Extended Memory Specification XMS 2.0. For more information on using the
High Memory Area on an 80386 (Workmaster II) or higher computer, refer to
page 6-14.

Upper Memory
Block

Memory space between 640 KB and 1 Megabyte. This memory space is usually
used for BIOS or video RAM. On computers with 80386/80486 microprocessors
and extended memory installed, extended memory can be mapped into this
area with the aid of a memory manager or MS-DOS Version 5.0 or higher. If
you want the communications driver loaded into this area, you can configure
the memory manager to make this area available. For more information on
using the Upper Memory Block on an 80386 (Workmaster II) or higher
computer, refer to page 6-15.

Conventional
Memory

The first 640 KB of memory addresses. It is sometimes referred to as low
memory (RAM) or base memory (RAM). For more information on using
conventional memory on an 80386 (Workmaster II) or higher computer, refer
to page 6-16. For more information on using video RAM on an 80386
(Workmaster II) or higher computer, refer to page 6-17.

Expanded
Memory

The user-installed memory option that can be accessed with an expanded
memory manager through a page frame area between the MS-DOS 640 KB and
1024 KB addresses (e.g., GEXMEM). The communications driver may be loaded

to the page frame area. This memory area is suitable for computers with Intel

80xx family processors. Some laptop personal computers with 8086/8088

microprocessor and 1 Megabyte of memory come with an expanded memory

manager driver (for example, Toshiba 1200). The memory managers must

comply to the Lotus/Intel/Microsoft LIM Expanded Memory Specification 3.2

or later. For more information on using Expanded Memory on an 80386

(Workmaster II) or higher computer, refer to page 6-16.

™ QEMMS-386 is a trademark of Quarterdeck Office Systems.
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Communications Driver Load Order

To specify the area for the communications driver, you must enter Setup from the main
menu. Refer to appendix C, “Programmer Environment Setup,” for instructions on how
to change the memory allocation for this driver.

The recommended setting for this driver memory allocation is “Automatic,” i.e., you let
Logicmaster decide how best to set up the memory allocation. If the option selected
from the PLC Communications Options screen is automatic, communications driver is
loaded into the first available memory area found, according to the following sequence:

1. If the High Memory Area is free and the computer supports the High Memory Area,
the driver is installed in the High Memory Area.

2. If the High Memory Area is not available, Logicmaster 90-30/20/Micro software will
look for the Upper Memory Block area. If there is enough space for the driver, the
driver can be installed in the Upper Memory Block space.

3. Then, if neither the High Memory Area nor the Upper Memory Block is available,
Logicmaster 90-30/20/Micro software will examine the MS-DOS conventional
memory. If the MS-DOS conventional memory space is large enough for
Logicmaster 90-30/20/Micro software and the communications driver to coexist, the
driver will be installed in the MS-DOS memory space as a
Terminate-and-Stay-Resident (TSR) program.

4. Next, Logicmaster 90-30/20/Micro software will examine the Expanded Memory. If
the expanded memory manager is installed, the loader will try to allocate an
expanded memory page frame area and install the driver in the page frame area.

Note

If the COMM driver has to load here in the EMS page frame, EMS
memory will be disabled for storing the Variable Table. You will get a
warning that Logicmaster needs 1024 KB of EMS memory even though
EMS memory is present.

5. If all these steps fail, then the driver is not installed and a message will appear on
your screen stating, “PLC communications driver was not installed.” In addition, the
following prompt will be displayed: “Do you wish to continue? (Y/N)” If you
answer: Y, you may program offline without PLC communication capability.

6. If you still wish to communicate with the PLC, you must ensure that one of the
memory areas listed in steps 1 through 4 above is available. Instructions for
memory management are listed on page 6-13 and following of this manual and are
also included in your DOS manual. If you have an additional memory manager,
such as QEMM, you may wish to refer to that manual as well.

Note

The PLC Communications Serial Port Setup screen in the setup function
of Logicmaster 90-30/20/Micro software will display where the
communications driver was loaded. Refer to “Setting Up the
Computer’s Serial Port” on page 6-10 for more information.
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Running Logicmaster 90 Software

GFK-0466L

When entering the Standard Serial COM Port version of the software package, the
software will attempt to install the correct communications driver in the available
memory space. As mentioned previously, if the driver cannot be installed, the message,
“PLC communications driver was not installed,” will appear on the Initializing screen.

The software will prompt you to continue. If you enter N after the prompt, the

Logicmaster 90 main menu is displayed. You may then exit back to MS-DOS to correct

the memory problem.

If you enter Y, the software will proceed without PLC communication capability. (You
may program offline.) The main menu screen is then displayed. For example, the

programmer software would display this screen:

/|PROGRM |TABLES |STATUS |

[SETUP_ |FOLDER [UTILTY |PRINT N\

1D (T A N S O ST O S
>
SERIES 90-30 » 90-20 » MICRO PROGRAMMING SOFTUWARE

Version 5.00 Direct Serial — COM

Program Display-sEdit

Reference Tables

PLC Control and Status

Programmer Mode and Setup
Program Folder Functions
tility: Load-Storesetc.

Print Functions

1
:\LM9IG\LESSON Eﬂ
\REPLACE

<< Press ALT-K at any time to see special key assignments >>

Chapter 6 Programmer Setup
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Setting Up the Computer’s Serial Port

The computer’s serial port (COM1, COM2, COM3, or COM4) may be set up from the
PLC Communications Serial Port Setup screen in the setup function. Press COMSET
(F4) (COMSET is the abbreviation for Communications Setup) from the Programmer
Setup menu to display the PLC Communications Serial Port Setup screen shown below:

/ |PORTS [MODE  |PLCSEL |EIGEDE |VUMODE | | | I

tEhou peshou § [Edcral U]

|
S Potup e £ B M0

>

PLC COMMUNICATIONS
SERIAL PORT SETUEP
PORT (COM1, COMZ, COM3, COM)
FILE NAME  C:\LM9IEN:COMO30.PSU
PARAMETERS :
BAUD RATE 19200 (300, 600, 1200, 2400, 4800, 9600, 19200)
PARITY ODD  (ODD, EVEN, NONE)
STOP BITS 1, 2
MODEM TURNAROUND TIME @ (0...255 counts, 1 count = 1100 second)

ID: [RUN-OUT EN
*\LM90M\LESSON
REPLACE

3ms SCAN
[PRG: LESSON

L4 ACC: WRITE LOGIC

[LOGIC EQUAL

Note

The PLC CPU defaults to the parameters displayed on this screen (e.g.,
19200 baud, odd parity, etc.). These parameters must match the CPU slot
configuration that was last stored to the PLC before communications can
be established (see Chapter 10, Section 3, “Configuring the CPU Module”).

Note

This section of the manual discusses setting up the ports on your PC. For
information about configuring the ports on the PLC, refer to Chapter 10,
Section 3, “Configuring the CPU Module.” Of special significance, the 351
and 352 PLC CPUs have two configurable ports; for information on
configuring those ports, refer to page 4-18.
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Field

Description

Port Selection

Select the serial COM port (COM1, COM2, COM3, or COM4) to be used for
communicating with the PLC.

Setup File Name

The default file name for saving the setup parameters is changed from
%WSI030.PSU to %COMO030.PSU, to avoid any confusion with the WSI-based
version. The %COMO030.PSU will contain additional information, such as the
COM port selection, which is not present in the %WSI030.PSU file.

Parameters

Press Default (F3) to set the parameters on this screen to their default values.
The PLC CPU defaults to these parameters, as displayed on the screen shown
above (e.g., 19200 baud, odd parity, 1 stop bit, etc.). These parameters must
match the CPU slot configuration that was last stored to the PLC before
communications can be established (see chapter 11, section 3, “Configuring the
CPU Module”).

Baud Rate: The transmission rate, in bits per second, of data through the port.
Parity: Specify whether the parity bit is odd or even ; or, if no no parity bit is
needed, select none . To toggle the selections, place the cursor on the field and
press Tab to toggle forward (Shift-Tab to toggle backwards.)

Stop Bits: All serial communication uses at least one stop bit. Slower devices
may use two stop bits.

Modem Turnaround Time: The time required for the modem to start data
transmission after receiving the transmit request. If no modem is used,
specify zero. When the PLC is connected through a modem, the value

must be one or greater.

PLC
Communication
Driver
Information

Information on the communications driver, including:

»  Version.

*  Where the driver was installed: High Memory Area (HMA),
Expanded Memory (EMS), Conventional MS-DOS Memory (DOS),
or Upper Memory Block (UMB) Area.

*  MS-DOS segment address at which the driver is loaded.

*  MS-DOS INT vector that it will use.

Setting Up the Port

To set up the serial port, enter the appropriate values in the fields on the Serial Port
Setup screen. Use the Up and Down Arrow (cursor mover) keys to move from field to
field. In each field, you can use the Tab key to cycle through the valid selections,
Shift-Tab to reverse the direction of the selection display. Once all the values have been
entered, press Setup (F6).

Displaying Port Settings

Press Show Port (F1) to display the current settings for the Serial Port Setup screen.

GFK-0466L

Pressing F1 while completing the screen will delete all the changes that have been made.
The previous settings of the current driver will then be re-displayed on the screen.

Note

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro
software requires either the COM1, COM2, COM3, or COM4 as the
communications port for communicating with the Series 90-30/20/Micro
PLC. Do not use the same COM port for printing that you are using for
communicating with the Series 90-30/20/Micro PLC. For additional
information, see the “Serial Printer Setup” section at the end of this

chapter.
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Saving the Port Setup

Press Save (F7) to save a copy of the current serial port settings to a disk file. The data
will be saved to a separate file. If you do not specify a file name, a default name will be
assigned.

To create a file of settings which is not automatically invoked, enter a file name other
than the default name. If no path is given, the current default directory is used. If no
file extension is provided, .PSU is used.

After you press Save (F7), the settings are stored to a file and also set up on the port.

Displaying File Settings

The settings currently stored in a file can be viewed by first entering the file name and
then pressing Show File (F2). If no path is specified, the current default directory is
used. If no file extension is provided, .PSU is used. If the File Name field is blank, the
default setup file settings are displayed.

Port Usage Conflicts

The standard serial communications version will reserve one of the COM ports for PLC
communications. To avoid any conflicts, you should follow these guidelines:

Conflict Description

Setup Files The setup file looked for during system initialization is % COMAO030.PSU.
This file is used to initialize the PLC communications port. If more than one
setup file is found for the designated PLC communications port, the PLC
communications file % PLC030L.PSU will take precedence.

User Setup If the Printer Serial Port Setup screen is displayed and you attempt to
perform a setup on the designated PLC communications port, a warning is
displayed and the setup is not done.

Print Destinations | The Print utility provides several screens for selecting the print output
device. Any attempt to select the designated PLC communications port
as the output device is denied.

Note

Logicmaster only supports standard I/O ports (3F8, 2F8, 3E8 and 2E8)
and interrupts (IRQ4 and IRQ3) for COM1 to COM4. The selected I/O
port must also be defined in the standard BIOS data area at hex offset
40:0. The BIOS in some computers may not initialize the BIOS data area
at power up, specially for COM3, COM4 or serial PCMCIA cards. In this
case, Logicmaster will indicate that the COM port is not available. You
can check if I/O ports are defined by starting DEBUG at the DOS
prompt or in a DOS window under Windows or Windows 95. Enter the
command, D 40:0 at the dash (=) prompt and look at the first 8 hex
bytes on the first line. If you reverse the bytes (Intel style), you will see
the I/O port addresses defined for COM1 to COM4.
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Memory Manager Specifications
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Any memory manager used to support the Standard Serial COM Port version of
Logicmaster 90-30/20/Micro software must comply with one of the following
specifications:

1. LIM/EMS (Lotus Intel Microsoft/Expanded Memory Specification) Version 3.02 or
later.

2. XMS (eXtended Memory Specification) Version 2.0 or later.

Compliant Memory Managers

The following are some drivers which comply with the memory manager specifications
listed above:

3. QEMM-386 (Quarterdeck Expanded Memory Manager for 386). This driver can be
used on computers with 80386/80486 microprocessors. It is available from:

Quarterdeck Office Systems
150 Pico Boulevard

Santa Monica, CA 90405
(213) 392-9701

4. QEMM (Quarterdeck Expanded Memory Manager). This driver can be used on
computers with 8086/8088 microprocessors. It can be ordered from same address
listed above.

5. HIMEM.SYS (MS-DOS Version 5.0 or higher) from Microsoft Corporation. This
Microsoft memory manager complies with XMS specification. It can be used on
computers with 80386/80486 microprocessors.

6. EMM386.5YS (MS-DOS Version 5.0 or higher) from Microsoft Corporation. This
Microsoft memory manager simulates expanded memory while using extended
memory. It can be used on computers with 80386/80486 microprocessors.

7. BlueMAX™ for PS/2 computers and 386MAX™ for 80386 AT-based computers. Both
are available from:

Quialitas, Inc.
7101 Wisconsin Avenue, Suite 1386
Bethesda, MD 20814
(301) 907-6700

Restrictions

To avoid conflicts of memory usage between the Standard Serial COM Port version of
Logicmaster 90-30/20/Micro software and MS-DOS programs, the following rules must
be followed:

1. If the computer is set up to use the High Memory Area memory area, the VDISK
program must not be used. Any program using VDISK must remove VDISK before
running the Logicmaster 90-30/20/Micro software.

2. Another application cannot use Expanded Memory if the communications driver is
loaded into Expanded Memory.

™ BlueMAX and 386MAX are trademarks of Qualitas, Inc.
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Using High Memory Area on an 80386 (Workmaster Il)
Or Higher Computer

6-14

Physical Extended Memory for High Memory Area Operation

If not already present, you must add and configure physical memory on your computer
to be accessed in memory addresses over 1 Megabyte (FFFFF).

386 Memory Manager

You must install a 386 high memory manager such as Microsoft HIMEM.SYS (MS-DOS
Version 5.0 or higher), Quarterdeck QEMM-386 or 386MAX. The memory manager
should be compliant with the Extended Memory Specification (XMS) Version 2.0 or later.

You can install HIMEM to allow use of the High Memory Area.

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS
extended memory manager (or another memory manager that conforms to the XMS
specification). For example:

device=c:\dos\himem.sys

2. If you have MS-DOS 5.0 (or higher) and wish to use the High Memory Area, do not
load MS-DOS into the High Memory Area. (The CONFIG.SYS file should not have a
DOS=HIGH command.)

3. Restart your computer by pressing CTRL-ALT-Delete.
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Using Upper Memory Block on an 80386 (Workmaster Il)
Or Higher Computer

Physical Extended Memory for Upper Memory Block Operation

If not already present, you must add and configure physical memory on your computer
to be accessed in memory addresses over 1 Megabyte (FFFFF).

386 Memory Manager

You should install a 386 memory manager such as Microsoft EMM386 (MS-DOS Version
5.0 or higher), Quarterdeck QEMM-386 or 386MAX. The memory manager must be
compliant with the Extended Memory Specification (XMS) Version 2.0 or later.

With MS-DOS 5.0 (or higher), you can install HIMEM and EMM386 to allow use of the
Upper Memory Block.

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS
extended memory manager (or another memory manager that conforms to the XMS
specification). For example:

device=c:\dos\himem.sys

2. Add a device command for EMM386 to your CONFIG.SYS file. The device
command for EMM386 must come after the device command for HIMEM and
before any commands for device drivers that use expanded memory. For example:

device=c:\dos\emm386.exe 1024 ram

Note

With MS-DOS 6.0, more upper memory can be obtained from B000 —
B7FF that is reserved for monochrome VGA display memory; however,
this address space is unused on most computers. To enable extra UMBs,
include this address range using the following command line instead of
the one above:

device=c:\dos\emm386.exe 1024 ram i=b000-b7ff

3. Add a DOS=HIGH command to the CONFIG.SYS file. For example:
dos=high,umb

4. Restart your computer by pressing CTRL-ALT-Delete.

GFK-0466L Chapter 6 Programmer Setup 6-15



Using Conventional Memory on an 80386 (Workmaster Il)
Or Higher Computer

Extended Memory and MS-DOS 5.0 or Higher

If you have MS-DOS 5.0 (or higher), you can load MS-DOS into high memory. This will
free more conventional memory for Logicmaster 90-30/20/Micro software and the
communications driver. You must have at least 564 KB (577,536 bytes) of available DOS
conventional memory.

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS
(MS-DOS Version 5.0 or higher) extended memory manager and the command to
load MS-DOS into high memory. For example:

device=c:\dos\himem.sys
dos=high

2. Restart your computer by pressing CTRL-ALT-Delete.

Using Expanded Memory on an 80386 (Workmaster Il)
Or Higher Computer

6-16

Extended Memory

You must install a 386 memory manager such as Microsoft EMM386 (MS-DOS Version
5.0 or higher), Quarterdeck QEMM-386 or 386MAX. These memory managers use
extended memory to simulate expanded memory. The memory manager should be
compliant with the Extended Memory Specification (XMS) Version 2.0 or later.

386 Memory Manager
To install EMM386 as an expanded-memory emulator:

1. Verify that your CONFIG.SYS file contains a device command for the HIMEM.SYS
extended memory manager (or another memory manager that conforms to the XMS
specification). For example:

device=c:\dos\himem.sys
2. Add a device command for EMM386 to your CONFIG.SYS file. The device

command for EMM386 must come after the device command for HIMEM and
before any commands for device drivers that use expanded memory. For example:

device=c:\dos\emm386.exe 1024 ram

3. Disable or remove any other device commands for expanded memory managers.

4. Restart your computer by pressing CTRL-ALT-Delete.
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Using Video RAM on an 80386 (Workmaster 1) or Higher Computer
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As described above, the QEMM VIDRAM program from Quarterdeck Office Systems
can use the EGA/VGA graphic display memory to gain additional MS-DOS conventional
memory for use by the communications driver. The graphic display memory (if your
EGA/VGA has 64 KB to 96 KB graphic memory) can be turned into 64 KB to 96 KB
contiguous memory following the 640 KB conventional memory.

1. Verify that your CONFIG.SYS file contains a device command for the QEMM
memory manager. For example:

device=c:\\qgemm\gemm386.sys

2. Verify that your AUTOEXEC.BAT file contains a command for the VIDRAM
program. For example:

c:\gemm\vidram on
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Tested Configurations

6-18

The configurations listed below have been tested using the Standard Serial COM Port
version of Logicmaster 90-30/20/Micro software. GE Fanuc offers this list as a guide to
selecting compatible hardware for this version of software. These products have

demonstrated compatibility with GE Fanuc via in-house testing and/or customer reports;
however, hardware manufacturers’ modifications to their products may affect
compatibility. This list is not exhaustive and is offered as a guide only. No endorsement

of any particular product is intended. If you have any questions, please contact the GE

Fanuc Hotline, 1-800-828-5747.

MS-DOS / Memory

Computer Manager CONFIG.SYS File *

Zenith Data Systems MS-DOS 6.0 device=c:\dos\himem.sys

Z-Note 433 Lnc+ Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram

(Driver in MS-DOS) dos=high

Zenith Data Systems MS-DOS 6.0 device=c:\dos\himem.sys

Z-Note 433 Lnc+ Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram

(Driver in UMB) dos=high,umb

Zenith Data Systems MS-DOS 6.0 device=c:\dos\himem.sys 1024 ram

Z-Note 433 Lnc+ Microsoft HIMEM device=c:\dos\emm386.exe

(Driver in EMS) dos=high

Gateway 2000 MS-DOS 6.0 device=c:\dos\himem.sys 1024 ram

4DX-33 Microsoft HIMEM device=c:\dos\emm386.exe

(Driver in MS-DOS) dos=high

Gateway 2000 MS-DOS 6.0 device=c:\dos\himem.sys

4DX-33 Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram i=b000-b7ff

(Driver in UMB) dos=high,umb

Gateway 2000 MS-DOS 6.0 device=c:\dos\himem.sys

4DX-33 Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram

(Driver in EMS) dos=high

Workmaster II MS-DOS 5.0 device=c:\dos\himem.sys

(Driver in MS-DOS) Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram
dos=high

Workmaster II MS-DOS 5.0 device=c:\dos\himem.sys

(Driver in UMB) Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram
dos=high,umb

Workmaster II MS-DOS 5.0 device=c:\dos\himem.sys

(Driver in EMS) Microsoft HIMEM device=c:\dos\emm386.exe 1024 ram
dos=high

ZEOS MS-DOS 6.0 device=c:\dos\qemm386.sys

486 QEMM 6.0 dos=high

(Driver in MS-DOS)

ZEOS MS-DOS 6.0 device=c:\dos\qemm386.sys ram =D000-Dfff

486 QEMM 6.0 dos=high

(Driver in UMB)

* Each CONFIG.SYS file contains the lines:

If your computer has a WSI card, the switch x=ce00-cfff
added to the device=c:\dos\emm386.exe
this area of memory for its use. For optimum performance, SMARTDRV

should be used.
TCP/IP Communications

If you are using a TCP/IP Ethernet version of Logicmaster, refer to Chapter 3 of
Logicmaster™ 90-30 and Logicmaster 90-70 TCP/IP-Ethernet User’s Manual Supplement
(GFK-1029B or later).

files=20 and buffers=48.

lines above to reserve
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Section 4: WSI Serial Port Setup

The serial port on the Work Station Interface (WSI) Board in the programmer provides
serial communication between the programmer and the attached PLC. The WSI serial
port setup functions are used to configure the WSI serial port, and to save or recall those
configurations from disk files. If you do not have a WSI Board for serial communications,
turn to the information on PLC communications serial port setup which preceded this
information.

To display the WSI Serial Port Setup screen, press COMSETF4) from the Programmer
Setup menu.

/ |PORTS |MODE  |PLCSEL |SIGEDY |VUMODE | | | I )

|
tkhou plchou tfederaltll 8 Recetup fave B M0
>
PROGRAMMER [ |
SERIAL PORT SETUP

FILE NAME N\LHIONAUS 1030 .PSU

PARAMETERS :
BAUD RATE 19200 (300, 600, 1200, Z400, 4800, 9600, 13Z200)
PARITY onD (0ODD, EVEN, NONE)
STOP BITS 1 a, 2)
MODEM TURNAROUND TIME 0 (0,..255 counts, 1 count = 1,100 second)

(]
:\LM99\LESSON Eﬂ%
NQREPLACE Y,

Note

The PLC CPU defaults to the parameters displayed on this screen (e.g.,
19200 baud, odd parity, one stop bit, etc.). These parameters must match
the CPU slot configuration that was last stored to the PLC before
communications can be established (see chapter 10, section 3,
“Configuring the CPU Module”).
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The WEI serial port settings may be viewed, changed, saved to a disk file, or recalled

from a disk file in

all modes of operation by pressing the appropriate function key.

Field Description
File Name The name of a disk file containing the WSI port setup parameters. If no file
name is entered, the default name % WSI030.PSU is used. This field allows
you to save the setup parameters to a file other than the default file name.
You can then recall the setup from this saved file and perform the setup
within that screen.
Baud Rate The transmission rate, in bits per second, of data through the port.
Parity Specify whether the parity bit is odd or even ; or, if no no parity bit is needed,
select none . To toggle the selections, place the cursor on the field and press
Tab to toggle forward (Shift-Tab) to toggle backward.
Stop Bits All communications use one stop bit. Slower devices may use two stop bits.
Modem The time required for the modem to start data transmission after receiving
Turnaround | the transmit request. If no modem is used,specify zero. When the PLC is
Time connected through modem, the value must be one or greater.

Setting Up a Port

To set up the serial port, enter the appropriate values in the fields on the WSI Serial Port
Setup screen. Once all the values have been entered, press Setup (F6).

Displaying Port Settings

The current settings for the WSI Serial Port Setup screen can be displayed by pressing

Show Port  (F1).

Pressing F1 while completing the screen will delete all the changes that have been made.
The previous settings of the current driver will then be redisplayed on the screen.

Saving the Port Setup

A copy of the current serial port settings may be saved to a disk file by pressing Save
(F7). The data is saved to a separate file. If no file name is specified, a default name is

assigned.

To create a file of settings which will not be automatically invoked, a file name other than
the default name can be specified. If no path is given, the current default directory is
used. If no file extension is provided, .PSU is used.

When Save (F7) is pressed, the settings are stored to a file and also set up on the port.

Displaying File Settings

The settings currently stored in a file can be viewed by first entering the file name and
then pressing Show File  (F2). If no path is specified, the current default directory is
used. If no file extension is provided, .PSU is used. If the File Name field is blank, the
default setup file settings are displayed.
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Section 5: View Modes Setup (ALI-N)

The view mode setup function enables you to specify which modes are displayed when
you press ALT-N. These view modes range from showing only rung references to
showing reference names and reference descriptions in an expanded rung form (display
all mode). You can also view the maximum amount of program logic on a screen by
selecting a compressed rung mode.

The Home End, Page Up and Page Down, Previous , Next , and cursor movement
keys function the same, regardless of the view mode selected.

Display modes are selected from the View Modes Setup screen. To display this screen,
press View Mode (F5) from the Programmer Setup menu.

/'|PROGRM |TABLES |STATUS | [ | |5 [FOLDER [UTILTY [PRINT )
fiports Wanode  Replcselfgcomsetfoounodelld g SHEEE S B

Setup data read from file: ©LMO30.P3U
>

VUIEW HODES SETUP ( ALT-N )

Program VUiew HModes Enabled

Nicknames

Reference fiddress Only

Reference Descriptions and Nicknames
Reference Descriptions

Hinimum RBung Size

Z - = =3

Reference Table View Modes

Right to Left (¥), Left to Right (N) Y

ID: [RUN-OUT EN

: 3ms 3CAN
:\LM90\LESSON

[PRG: LE3SON

L4 ACC: WRITE LOGIC

LOGIC EQUAL

When the View Modes Setup screen is displayed, the mode selections which were last
saved are shown. The default selections are Y (Yes) for the programmer view modes
and N (No) for minimum rung size mode.

Use the Up and Down cursor keys to move between selection fields. Then, use the Tab
key to toggle each selection between Y (Yes) and N (No), or enter Y for the view
modes you want to sequence through when you press ALT-N. Enter N to disable the
modes you do not want to sequence through.

To validate and save the view mode selections in the home directory file %LM090.PSU,
press ALT-U or the Escape key. At least one selection must be Y (Yes) in order for the
selections to be valid. If all view mode selections are N (No), an error message is
displayed and the selections are not saved.

To abort the selections and use the last saved setup, press ALT-A.
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Changing the View Mode

The ALT-N key sequence also enables you to display table data either right to left

(lowest reference address on the right) or left to right (lowest reference address on the
left). The view mode can be changed in any table (fixed or mixed) and in any program

mode (OFFLINE, ONLINE, or MONITOR

Note

The print function does not distinguish between these two display

modes and prints all tables right to left.

The default view mode is the last view mode selected with ALT-N. If the view mode has

never been changed, the default set in the programmer setup is used.

1. The default reference table view mode is displayed on the View Modes Setup

screen. To display this screen, press View Modes Setup (F5) from the Programmer

Setup menu. The view mode in the following screen is right to left (the default

display).

/,TPRDGRH | TABLES |STATUS | | | |E |FOLDER |UTILTY |PRIHT‘\\
fhorts Ranode [Eplcselelconsetfeunoicll g oI SN oI
Setup data read from file: »LMO90O.PSU
>

UIEW MHMODES SETUP ( ALT-N

Program Wiew Modes Enabled
Nicknames g
Reference Address Only ¥
Reference Descriptions and Nicknames Y
Reference Descriptions Y
Minimum Rung Size N

Reference Table View Modes
Right to Left (¥), Left to Right (N) Y

ID: [RUN-OUT EN L4 ACC: WRITE LOGIC
*\LM90M\LESSON

REPLACE

3m= SCAN
[PRG: LESSON

[LOGIC EQUAL

J

2. To change the default view mode to display left to right, move the cursor to the

Enabled field for the Reference Table View Modes entry. Then, use the Tab key to

toggle the selection to N (No) or enter N.

3. Tovalidate and save the default view mode selection in the home directory file

%LMO090.PSU, press ALT-U or the Escape key.
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Section 6: Serial Printer Setup

The COM1 and COM2 serial ports can be used for serial printers. Beginning with
Logicmaster 90-30/20 Release 4.50, the serial printer port must be configured with the
MS-DOS mode command to match the printer settings.

Note

This is a significant change from the previous versions. If you are printing
to a serial printer, make sure you observe the following guidelines:

® Either COM1 or COM2 can be used for serial printers; however, the serial
printer port must be configured with the MS-DOS mode command to match the
printer settings. The following printer settings must be configured: baud rate,
parity, data bits, and stop bits. An example mode command for a serial printer
operating on COM2 at 1200 baud, with 8 bits per character, 1 stop bit per
character, and no parity bits would be:

mode com2:12,n,8,1

In the example mode command displayed above, COM2: is the port, 12 specifies
1200 baud, n specifies no parity, 8 specifies 8 bits per character, and 1 specifies 1 stop
bit.

® The mode command can be entered as an MS-DOS command or placed in the
AUTOEXEC.BAT file. The MS-DOS mode command must be used to configure
the serial printer port before entering the Logicmaster 90-30/20/Micro software
package.

® [f persistent errors occur when printing listings to COM1 or COM2 from within
the Logicmaster 90-30/20/Micro software package, the buffer size on the printer
may have to be increased and the serial baud rate configured for the port may
have to be lowered. Read the user manuals provided with your printer and the
MS-DOS sections in the manual concerning serial ports, printing, and the mode
command.

Note

The Standard Serial COM Port version of Logicmaster 90-30/20/Micro
software requires either COM1, COM2, COM3, or COM4 as the
communications port for communicating with the Series 90-30/20/Micro
PLC. Do not use the same COM port for printing that you are using for
communicating with the Series 90-30/20/Micro PLC.
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Program Folders

Series 90 programs and configuration data are stored in folders. A folder is an MS-DOS
subdirectory which contains all information about one PLC program. To store more than
one PLC program, you need to have one folder for each program. Folders must be
created using Logicmaster 90-30/20/Micro software. Anexisting MS-DOS directory
cannot be used as a folder.

~ CPU Configuration
~ /O Configuration

~ Program Logic
PROGRAM — Reference Tables

FOLDER ~ Rung Comments
~ Backup
~ Teach Files

Adrawer is an MS-DOS directory path which contains one or more folders.

Note

Drawers must be created using MS-DOS before they can be used by
Logicmaster90-30/20/Microprogrammingsoftware.

When Logicmaster 90-30/20/Micro software is entered, the current MS-DOS directory is
the default drawer. The default drawer may be changed from the Select screen by
pressing ALT-C to clear the Program Folder field and then entering the MS-DOS
directory path (ending in\) of the subdirectory containing the folders you want, for
example:

C:\LM90\FOLDERS\ .

Refer to appendix G for an explanation of the files created with Logicmaster
90-30/20/Micrasoftware.



Program Folder Names

Every program will reside in its own program folder. The name of the program in the
folder and the program folder will be the same (except for the “TEMP” folder, described
below). The folder name is the program name in the PLC. The software will check these
names to be sure they match. Programming functions, such as loading a program from
the PLC to the computer, are not allowed if the names do not match.

TEMP Program Folder

The special program folder TEMP does not require the folder name and program name
to match. The TEMP folder can be used if you need to view a user program and monitor
its operation when you do not have the original folder on your machine.

The TEMP folder can also be used to load a copy of a program and modify it, without
overwriting the previous version. Temp folders created for the Series 90-30 and Series
90-70 are not compatible. If you have a 90-70 TEMP folder, you must exit to DOS and
delete the TEMP directory before creating a 90-30 TEMP folder. You can use the DOS
DELTREE command (DELTREE \LM90\TEMP) or delete all files in TEMP and remove the
directory with the RD command, (CD \LM90, DEL TEMP\*.*, then RD TEMP).

Note

Annotation files (nicknames, reference descriptions, and comment text)
remain in the folder and are not stored to the PLC. Therefore, when
loading a program from the PLC to the TEMP folder, the annotation will
be missing. Those files are still in the original folder where the program
was developed. If another program was developed in the TEMP folder
prior to the download operation, the annotation in the recently loaded
program will actually belong to the previous program.

Using Program Folder Functions

Both the configuration software and programming software provide a group of program
folder functions. These functions can be used to create, select, modify, or delete program
folders.

Caution

Do not use MS-DOS to copy individual files from one folder to
another or to delete files. Doing so may produce unexpected results.
MS-DOS may only be safely used to copy an entire program folder to
another program folder of the same name. If MS-DOS functions have
been used to place program files into a program folder with a different
name, you will not be able to select the program folder.
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To use a program folder function, press Folder (F8) from the main menu.

/|PROGRM |TABLES [STATUS | | I [SETUP | UM |u1'11.n' |PRIHT I
ise lectifadeletefauto  RebackuplBrestorflarenanciiclear Reilock

>

PROGRAN FOLDER FUNCTIONS

F1 . Select-Create a Program Folder

F2 ... Delete a Program Folder

F3 . Auto-3elect Program Folder to Match PLC

F4 . Backup Current Program Folder

F5 . Restore Contents of Current Frogram Folder

F& . Rename Program Folder

F? . Clear Contents of Current Program Folder

Fa& ... Lock or Unlock Current Program Folder

F10 . Copy Contents of Program Folder to Current Program Folder

1
:\LM9IO\LESSON E& NLOCKED
NREPLACE Y,

Function
Key Function Description Page
F1 Select Create a new program folder, or select a previously created 7-4
folder.
F2 Delete Remove a program folder that is no longer needed. 7-7
F3 Auto Automatically selectthe correct program folder and attempt to 7-5
verify equality with the PLC program.
F4 Backup Make a backup copy of the currentprogramfolder. 7-8
F5 Restore Restore a program folder with its backup copy. 7-9
F6 Rename | Rename a program folder to a new folder name. 7-11
F7 Clear Clear the contents of the currentprogramfolder. 7-12
F8 Lock Lock or unlock a program folder. Locking a program folder 7-13
prevents its files from being changed or deleted.
F10 Copy Copy a program folder into the currentprogramfolder. Use 7-14
this function to make a copy of a program folder that can be
modified while retaining the original.
Note
If a folder contains locked subroutines, these blocks remain locked when
the Logicmaster90-30/20/Microsoftware copy, backup, and restore
folder functions are used. For more information on locking and
unlocking subroutines, refer to chapter 3, section 8, “Subroutine Blocks.”
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Selecting/Creating Program Folders

To create a new program folder or use one that already exists, press Select (F1) from
the Program Folder Functions menu.

/" |PROGRM |TABLES |STATUS | | I [SETUP |BUAED |UTILTY [PRINT )
tise lectifudeletefauto  Rebackuplrestorflarenanciifclear Feilock R ilcopy |

>

SELECT OR CREATE A PROGRAMN FOLDER

Progran Folder: [N

PLC Program Name: soooese

Folders in Drawer: C:S\LM30O

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<{ Use Pglp-PgDn to page through folders. Pres=z ENTER to start selectiom. »»

1
:\LM9IO\LESSON E& NLOCKED
REPLACE] Y,

Note

Once you edit a program folder using Release 3 or later of Logicmaster
90-30/20 software, you cannot use that folder with an earlier release of
software.

Selecting a Previously Created Folder with a New
351 or 352 (or Later) Configuration

If you are using a 351 or 352 CPU hardware configuration and select a folder created
previously when you had a different CPU configuration, you will be prompted to
convert the folder to one that uses the code written for 351 or 352 CPUs.

Note

As mentioned above, Logicmaster prompts you if you are using 351 or 352 or
later hardware configuration and then select a folder created under a
different CPU configuration. If you plan to use that folder again with lower
model CPUs, Logicmaster does allow that; but make sure you stay within the
memory limit and program size limits of the lower model CPU.

Caution

Do not use a pre-Release 7 version of Logicmaster 90-30/20/Micro to
store folders to a 352 CPU. There is the potential of having that folder
translated to 331 CPU format.
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The name of the last folder selected is shown in reverse video in the Program Folder
field. Other program folders in the current drawer are also listed on the screen. If the
attached PLC contains a user program, the name of this program appears in the PLC
Program Name field. If the attached PLC does not contain a user program, this field is
blank. If the programmer is offline or not connected to a PLC, this field contains
asterisks. An entry in this field may not be edited.

To select a folder in the current drawer, move the cursor to the desired folder name or
type the name of the program folder in the Program Folder field, and press the Enter
key. (This is also the name of the program.) The name can have up to seven characters.
If a second floppy disk is inserted after a folder has already been selected or created on
the first floppy disk, the list of folders is not updated. In order to have the folder list
updated, you must reselect the drawer (e.g., enter A:\ ).

To select a folder in a different drawer, first select the drawer by entering the drawer
MS-DOS path, ending with a “&’, and pressing the Enter key. For example, enter
C:\LM9O\FOLDERS\ . When the Enter key is pressed, the names of the folders in the
newly selected drawer are displayed. Position the cursor on the name of the program
folder you wish to select or type the name of the program folder, and press the Enter
key.

If the program folder already exists, select whether or not to create a backup copy. If the
program folder does not already exist, the software will prompt you for confirmation to
create a new program folder. This prevents you from accidentally creating a program
folder due to a typing mistake. To cancel any changes made to this screen, press ALT-A
(abort). To return to the Program Folder Functions menu, use the Escape key.

Auto-Select Function

The Auto (F3) softkey is only active when the select screen is displayed. When F3 is
pressed in OFFLINE mode or if the programmer is not communicating with the PLC, a
message is displayed indicating that the auto-select function is not available in that
mode.

When F3 is pressed in MONITORor ONLINE mode, the programming software checks
to see if a folder exists under the current directory whose name matches the name of the
program in the PLC. If the folder does exist, it is automatically selected. The software
then attempts to verify the program or configuration in the folder with that in the PLC,
and updates the equality field on the status line based on the result. After the select
screen is exited, the main menu is displayed.

In the programming software, if a matching folder does not exist, the following message
is displayed: “Folder matching PLC name not found; load program to TEMP folder?
(Y/N)”. If N (No) is entered, no folder is selected and the select screen remains
displayed on the screen.

If Y (Yes)isentered, the TEMP folder is selected or created if one does not exist.
Program logic and configuration are loaded from the PLC into the TEMP folder. If the
TEMP folder already contains logic and/or configuration files, those files are backed up
prior to the load. The status lines are updated to show that the folder program is equal
to the version in the PLC.

In the configuration software, the message displayed when a matching folder does not
exist is “load configuration to TEMP folder?”.

If an error is encountered verifying or loading data from the PLC, an error message is
displayed and the select screen continues to be displayed.
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Automatic Folder Selection

The automatic folder selection feature allows Logicmaster 90-30/20/Micro software to
automatically select the correct program folder and attempt to verify equality with the
PLC program.

During power-up initialization, when the initializing screen is displayed, Logicmaster
90-30/20/Micro software attempts to establish point-to-point communications with an
attached PLC. If this attempt is not successful, the initial folder selection screen is
displayed. The programmer mode will default to OFFLINE mode on computers
without a programmer mode keyswitch.

If a connection exists, computers without a keyswitch default to MONITORmode.
Logicmaster 90-30/20/Micro software will then check to see if a folder whose name
matches the PLC program name exists. If the folder does exist, that folder is
automatically selected and an equality check is performed. The main menu screen is
displayed after the equality check is completed.

If a matching folder does not exist, the initial folder selection screen is displayed. You
can select a folder or press Auto (F3) to load to the TEMP folder, or select a new drawer
and press Auto (F3) to try again to select the matching folder and then to check to see if
they are both the same.

Note

If the baud rate with the serial version of Logicmaster 90-30/20/Micro
software is set to 1200 or less, the programmer does not automatically
go to MONITORmode.
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Deleting Program Folders
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Use this function to remove a program folder that is no longer needed. If the program
folder has a backup, that copy is also deleted automatically. If you have created any
directories using MS-DOS beneath the program folder to be deleted, you must remove
them before using the delete function. You may not be able to delete a program folder
residing on a virtual drive.

If a program folder is locked (lock status is shown in the lower right corner of your
screen), you cannot delete it. Please refer to the information on unlocking program
folders provided later in this chapter.

Press Delete (F2) from the Program Folder Functions menu.

/ |PROGRM |TABLES |STATUS | | I |SETUP |EUWEED |UTILTY |PRINT )
tise lectifudeletefauto  Rebackuplrestorflarenanciifclear Feilock R ilcopy |

>

DELETE A PROGRAM FOLDER

Progran Folder: [N

Folders in Drawer: C:S\LM30O

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<¢{ Use PgUp-PgDn to page through folders. Press ENTER to start deletiomn. >»

1
:\LM9IO\LESSON E& NLOCKED
NBEPLACE W,

To delete a folder in the current drawer, type the name of the program folder in the
Program Folder field or move the cursor to the desired folder name. Then, press the
Enter key. The software will not allow the currently selected folder to be deleted.

To delete a folder in a different drawer, enter the full path specification or specify the
drawer in the Program Folder field. The window is changed to display the folders in
this drawer.

Respond to the confirmation prompt to continue with the deletion. Oncestarted,the
deleteoperationcannotbeaborted. To return to the Program Folder Functions menu,
press the Escape key.

Chapter 7 Program Folders
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Backing Up Program Folders

To create a backup copy of the currently selected program folder, press Backup (F4)
from the Program Folder Functions menu.

/|PROGRM | TABLES |STATUS | | I |SETUP |EURED |UTILTY |PRINT )
tise lectifudeletefauto  Rebackuplrestorflarenanciifclear Feilock R ilcopy |

>
BACKUP CURRENT PROGRAMN FOLDER

CURRENT FOLDER : LESSON

BACKUP DESTINATION : 'SLMIOSLESSONSBACKUP

Information to be backed up:

The "ENTIRE FOLDER" =election
ENTIRE FOLDER ¥ (Y/H) will backup everything in the
PROGRAM LOGIC N (¥Y-N) current folder (logic, config,
CONFIGURATION N (Y/N) reference data, teach files,
REFERENCE TABLES N (¥/N) and any other files)

¢{ Press ENTER Key to Start Backup Functiom 3>

1
:\LM9IO\LESSON E& NLOCKED
NREPLACE W,

The backup folder is located in a subdirectory under the program folder. If no backup
folder exists for the current program folder, one is created automatically.

The BackupDestination field allows you to specify where you want to put the backup
archive. The default destination is the backup directory of the current folder. To change
the destination, move the cursor to this field and enter the new destination.

Note

When backing up to a floppy diskette, you must back up to a
subdirectory. For example, A:\ cannot be used as the backup
destination. If LESSONis the folder name, AA\LESSON should be
used. Ifonly A:\ is specified, you cannot restore from the floppy
diskette.

Use the cursor keys to move from one option field to another. To back up the entire
contents of the current folder, enter Y (Yes) in the Entire Folder field. To back up only
selected options, enter Y (Yes) in the corresponding fields:

Field Description
ProgramLogic Theladderlogicprogram.
Configuration The currentconfiguration.

Reference Tables The reference tables for the program.
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Then press the Enter key. If you back up the entire folder, the software will prompt
you for confirmation and then automatically delete the previous backup. A new backup
archive will be created to reflect the current contents of the program folder. If you back
up only program logic or any other options besides the entire folder, the previous
backup is left intact and the selected options are added to the backup. If the selected
options were already stored to the backup, they will first be deleted.

Oncestarted, the backup operation cannotbeaborted. To return to the Program Folder
Functions menu, press the Escape key.

Restoring Program Folders

GFK-0466L

To replace the contents of the current program folder with the backup copy, press
Restore (F5) from the Program Folder Functions menu. To restore a program folder, a
backup copy must exist.

If the program folder is locked (locked status is shown in the lower right corner of your
screen), you must change the status to unlocked before a restore can occur. Please refer
to the information on unlocking program folders provided later in this chapter.

/"|PROGRM |TABLES |STATUS | | I |SETUP |GAUEY |UTILTY [PRINT )
tise lectifudeletefauto  Rebackuplrestorflarenanciifclear Feilock R ilcopy |

>
RESTORE CURRENT PROGRAM FOLDER

CURRENT FOLDER : LESSON

RESTORATION SOURCE : :\LMI0LESSONBACKUP
Information to be restored:

The "ENTIRE FOLDER" selection
ENTIRE FOLDER ¥ (Y/H) will restore everything in the
PROGRAM LOGIC N (¥Y-N) current folder (logic, config,
CONFIGURATION N (¥Y-N) reference data, teach files,
REFERENCE TABLES H (¥-N] and any other files)

¢{{ Press ENTER Key to Start Bestore Function >>

1
:\LM9IO\LESSON E& NLOCKED
NBEPLACE W,

The RestorationSource field allows you to specify where you want to retrieve the
backup archive from. The default source is the backup directory of the current folder. To
change the source, move the cursor to this field and enter the new source.

Note

The backup archive must be restored to a folder with the same name as
the folder from which the backup originally was made. If not, the
message “No backup found to restore” is displayed.

Chapter 7 Program Folders 7-9



Use the cursor keys to move from one option field to another. To restore the entire
contents of the current folder, enter Y (Yes) in the Entire Folder field. To restore only
selected options, enter Y (Yes) in the corresponding fields:

Field Description
ProgramLogic Theladderlogicprogram.
Configuration The currentconfiguration.

Reference Tables The reference tables for the program.

Then press the Enter key. If any information exists in the current program folder that
would be written over by the backup copy, the software will prompt you for
confirmation. Oncestarted, therestoreoperationcannotbeaborted.

If the programmer is in ONLINE or MONITORmode, an auto-verification is performed
to determine whether the restored program or configuration is equal to the PLC.

To return to the Program Folder Functions menu, press the Escape key.

Note

The Backup and Restore commands are meant to provide a quick
snapshot of your folder to a hard disk. Up to 5 files are created in the
BACKUP subdirectory under your current folder. The files are not
compatible with PKUNZIP and may not be accessible with other
versions of Logicmaster. It also does not automatically create the proper
folder name when you do a Backup to a floppy, so it will be difficult to
restore the folder.

If you are moving a folder to or from a floppy for transfer to another
computer, use the Copy command (page 7-15).
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Renaming Program Folders

This feature of Logicmaster 90-30/20/Micro software enables you to rename any folder in
the current drawer to another folder name that is not being used. To rename a program
folder, press Rename (F6) from the Program Folder Functions menu or from another
Program Folder screen.

/ |PROGRM |TABLES |STATUS | | I [SETUP | UM |u1'11.n' |PRIHT I
ise lectifadeletefauto  RebackuplBrestorflarenanciiclear Reilock

>

RENAME PROGRANHN FOLDER

Rename folder LESSON to [

Folders in Drawer: C:S\LM30O

<< Use the curszor keys to select the folder to be renamed. Then, type in >
£ the desired folder name and press ENTER to rename the folder. >

1
:\LM9IO\LESSON E& NLOCKED
NBEPLACE W,

Enter the new folder name into the Rename Folder to field. If you press an
alphanumeric key, it is automatically displayed in the Rename Folderto field. To clear
this field, press ALT-C or use the Delete key to delete the contents of the field.

Press the Enter key to start the renaming operation. The software will prompt you for
confirmation to continue the operation with the message “Current folder

( <file_name>) will be renamed to <file_name>. Continue? (Y/N).” Oncestarted,the
renameoperationcannotbeaborted.

Once the rename operation is complete, the message “Folder renamed successfully”is
displayed and the Rename Folderto field is cleared.

If the rename operation is aborted, the Rename Folder to field is not automatically
cleared since the rename never completed. You must manually clear the field by
pressing ALT-C or use the Delete key to delete the contents of the field.
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Clearing Program Folders

To delete the contents of the current program folder while keeping the folder itself for
future use, press Clear (F7) from the Program Folder Functions menu.

If a program folder is locked (look at the lower right corner of your screen), you cannot
clear it. Please refer to the information on unlocking program folders provided later in

this chapter.

/"|PROGRM |TABLES |STATUS |

>

Information to be cleared:

I | SETUP

I
isclectffadclotclRauto Jebackuplerestorflgrenancligclear |

Current Folder : LESSON

IULDE |UTILTT |PRIHT N
i lock

CLEAR CURRENT PROGRAM FOLDER

ENTIRE FOLDER
PROGRAM LOGIC
CONFIGURATION
REFERENCE TABLES
PRINT XREF FILES

The "ENTIRE FOLDER" selection
E (YsN) will clear everything in the
N (¥Y-N) current folder (logic, config,
N (¥/N) reference data,cross reference
N (¥Y-N) files, and any other files)
N (¥/N)

¢{ Press ENTER Key to Start Clear Function 3>

1
:\LM9IO\LESSON E& NLOCKED
NBEPLACE W,

Use the cursor keys to move from one option field to another. To clear the entire
contents of the current folder, enter Y (Yes) in the Entire Folder field. To clear only
selected options, enter Y (Yes) in the corresponding fields:

Field

Description

ProgramLogic

Theladderlogicprogram.

Configuration

The currentconfiguration.

Reference Tables

The reference tables for the program.

PrintCross
Reference Files

program.

ThePRINT.XOV and all .XRF files for the

The Tab key may also be used to toggle the selection of each option. The default

selection for the Entire Folder fieldis Y (Yes); all other fields defaultto N (No). Once
the Entire Folder field issetto Y, the remaining fields are automatically setto N. Once
any of the other fields is set to Y, the Entire Folder field is automatically set to N.

Program annotation files only exist in the folder and not in the PLC.
Clearing the folder and then loading the program from the PLC results

in lost annotation.
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Press the Enter key to begin the clear operation. Ift

here is any information in the

folder, the software will prompt you for confirmation to continue the clear operation.

Oncestarted, the clear operation cannotbeaborted.

If you answer the continuation prompt by pressing Y (Yes), you will have a chance to

back up the current program folder. To create a backup copy, press Y (Yes) at the
prompt. Press N (No) if you do not want to back up the information first.

If the programmer is in ONLINE or MONITORmMode, the status is automatically set to

NOT EQUAL

To return to the Program Folder Functions menu, pre

Locking/Unlocking Program Folders

Locking a program folder protects its files from being accidentally changed. To change

ss the Escape key.

the locked status of the current program folder, press Lock (F8) from the Program

Folder Functions menu.

/"|PROGRM |TABLES |STATUS | | I |
s lectifadeletefeauto  Jbackuplrestorflarenanciiclear |

>

LOCK » UNLOCEKE CURBRBRENT
Current Folder: LESSON
Selection: IAIM4NT (Unlo

<¢{ DPress ENTER Key to Change Protectiom Status of Current Program Folder »>»

1
:\LM9IO\LESSON E& NLOCKED
NBEPLACE W,

SETUP

IULDE |UTILTT |PRIHT N
i lock

PROGRAM FOLDER

cked, Locked)

Use the Tab key to change the access description. Then press the Enter key. The new

access description will appear in the lower right corner of the screen.

Note

GFK-0466L

Program folders on write-protected floppy diskettes are automatically
locked. Remove the write-protect tab and unlock the folder using this
function.
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Copying Program Folders

7-14

Copying to Another Folder on the Hard Disk

Use the copy function to copy from another program folder into the current folder. The
source program folder is copied into the “Current” program folder. If there are any files
in the current folder, they are destroyed by the copy process.

Note

The Copy feature functions somewhat differently than you might
expect. Notice that you are copying another program folder into the
current folder. That is, if you have been using a folder called “LESSON,”
then LESSON is the name of your current folder (as displayed in the
Status line toward the bottom of your screen). If you copy the folder
called “ACCTRL,” then the folder called LESSON becomes an exact copy
of ACCTRL.

Note

The copy function is only available in the programming software; it is
not available in the configuration software.

To make a copy of a program folder, press Copy (F10) from the Program Folder
Functions menu.

/'|PROGRM |TABLES |STATUS | | I |SETUP |GUEEE |UTILTY |[PRINT )
tise lectifudeletefauto  Rebackuplrestorflarenanciifclear Feilock R ilcopy |

>
COPY PROGRAM FOLDER TO CURRENT FOLDER

Source Folder :
Current Folder : LESSON

Current drawer is C:\LMI0

Information to be copied:
The "ENTIRE FOLDER" =election

ENTIRE FOLDER ¥ (Y/H) will copy everything from the
PROGRAM LOGIC N (¥Y-N) source folder (logic, config,
CONFIGURATION N (Y/N) reference data, teach files,
REFERENCE TABLES H (¥-N] and any other files) +to the

current folder.

<{ Press ENTER Key to Start Copy Function >3

1
:\LM9IO\LESSON E& NLOCKED
NREPLACE W,

Enter the name of the program folder whose contents you want to copy into the
currently selected program folder. Then, use the cursor keys to move from one option
field to another. To copy the entire contents of the source folder, enter Y (Yes) in the
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Entire Folder field. To copy only selected options, enter Y (Yes) in the corresponding
fields:

Field Description
ProgramLogic Theladderlogicprogram.
Configuration The currentconfiguration.

Reference Tables The reference tables for the program.

The Tab key may also be used to toggle the selection of each option. The default
selection for the Entire Folder field is Y (Yes); all other fields defaultto N (No). Once
the Entire Folder field is setto Y, the remaining fields are automatically setto N. Once
any of the other fields is set to Y, the Entire Folder field is automatically setto N.

Press the Enter key to begin the copy operation. If there is any information in the
current folder, the software will prompt you for a confirmation to continue the copy
operation since everything in the current folder will be overwritten. Oncestarted,the
copy operationcannotbeaborted.

If the programmer is in ONLINE or MONITORmode, an auto-verification is performed
to determine whether the programmer/configurator is equal to the PLC.

To return to the Program Folder Functions menu, press the Escape key.

Copyingto a Diskette
To copy to a diskette, you will need to follow these steps:

1. Place a diskette in your disk drive (usually an A or B drive). There should be plenty
of room on the diskette.

2. Press F8 from the main menu to select the Folder functions.

3. Pressselect (F1)“Select/CreateaProgram Folder” (see page 7-3 for screen
sample if needed).

4. In the Program Folder blank, type in the name you wish to use for the copy you are
about to make. Make sure you specify the disk drive letter, e.g., a:\as shown below:

| | | | | | | | | |
o o e o ————

SELECT 0OR CREATE A PROGRAMHN FOLDER
Progran Folder:

PLC Program Name: soesscess

Folders in Drawer: C:\LM30O

GOEEN LESSON  MICROD STATMNG TEST TESTGBC TESTHIG TESTMIC

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<< Use PgUp-PgDn to page through folders. Press ENTER to start selection. >>
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5. Press Enter to select this new folder on your A or B drive.

The following prompt will appear at the top of your screen: “Program folder does not

exist; create new folder? (Y/N)”

6. Type Y to confirm that you want to create a new folder on your diskette.

Notice that you are only creating an empty folder. In the next steps you

Note

will copy the contents of your source folder into that empty folder.

7. After Logicmaster has finished creating a new folder, press the Copy softkey (F10).

/'|PROGRM | TABLES |STATUS |

>
COPY PROGRAMN

Current Folder : COPY

Current drawer is A:N

FOLDER

1

[SETUP |REIED |UTILTY |PRINT
gl iicopy |

| |
tEclccifdelotofhuto  Rbackupferestiorfrenancle1car Klock

TO CURRENT

FOLD

ER

Source Folder : SENUEINERNIN

Information to be copied:
The "ENTIRE FOLDER" selection
ENTIRE FOLDER Y (Y/N) will copy everything from the
PROGRAM LOGIC N (YN source folder (logic, config,
CONF IGURATION N (Y/N) reference data, teach files,
REFERENCE TABLES N (YN and any other files) +to the
current folder.
<< Press ENTER Key to Start Copy Function >>
OFFL INE
PRG: COPYL
[REPLACE 4//

8. Type in the entire path and folder name, e.g., c:\Im90\lessoras shown above. Be
sure to include the DOS drive and directory which isusually ¢:\Im90.

9. Press Enter to start the Copy function.

When the Copy is complete, the words “Selected folder items have been copied to

current folder” will appear towards the top of your screen.

10. Press the Escape key to exit the Copy function which takes you to the Program
Folder Functions. Press the Escape key again to return to the Program Folder

Functions menu. Press the Escape key again if you wish to exit the Programming

software.

(An alternate way of exiting the software is to press Ctrl-Break
will appear asking you if you wish to exit. Type Y (for Yes) to return to the

once. A prompt

Logicmaster main menu where you can press either F10 or the Escape key to exit.

When exiting through Ctrl-
multiple times.)

You can now remove your diskette which has a copy of the source folder on it.

Break
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Chapter Program Utilities

The program utility functions are used to transfer programs, configuration data, and
reference tables between the programmer and the PLC. They are also used to compare
the program, configuration data, and reference tables in the programmer with the
program, configuration data, and reference tables in the PLC, to clear PLC memory, and
toread/write/verifyEEPROM.

Note

In the configuration software, only the configuration may be loaded,
stored, verified, or cleared. No operations on program logic or tables
may be performed.

To access the program utility functions, press Utility (F9) from the main menu, or
Shift-F9  from any main menu function screen.

/'|PROGRM |TABLES |STATUS | | I |SETUP |FOLDER |IEERE] |PRINT )
lioad [astore Reverifully  JBclear B8 B R e pron

>

PROGRANHN UTILITY FUNCTIODODNS

Fi1 ... Load from PLC to Programmer
FZ ... Store from Programmer to PLC
F3 ... Verify PLC with Programmer
F5 ... Clear PLC Memory

F19 ... BRead-Write-Verify EEFPROM

ID: [RUN-OUT EN

: ZZms 3CAN
*\LMIONLESSON

[PRG: LESSON

L4 ACC: WRITE LOGIC

LOGIC EQUAL
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Function
Key Function Description Page

F1 Load Copy programlogic,configurationdata,and/orreferencetables 8-3
from the PLC to the programmer.

F2 Store Copy programlogic,configurationdata,and/orreferencetables 8-5
from the programmer to the PLC.

F3 \erify Compareprogramlogic,configurationdata,and/orreference 8-8
data in the programmer with the program logic, configuration
data,and/or referencetablesinthe PLC.

F5 Clear Delete program,configurationdata,and/orreferencetables 8-10
from PLC memory.

F10 EEPROM | Read the EEPROM contents into PLC memory, write the entire 8-12
contents of PLC memory to EEPROM, or verify the EEPROM
contents with the PLC memory.
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Loading from PLC to Programmer

Use the load function to transfer program logic, configuration data, and/or reference
tables from a PLC to the programmer. The load function transfers the program, which

remains unchanged in the PLC. This function may be password protected in the PLC. If
so, you must know the password in order to use the function.

Caution

You cannot load a Release 4 or above Program with a release earlier
than 3.50 of of Logicmaster 90-30/20 software.

Note

In the configuration software, only the configuration may be loaded.
No operations on program logic or tables may be performed.

To use the load function, the programmer must be in ONLINE or MONITORmode.
Press Load (F1) from the Program Utility Functions menu or from another Program
Utilities screen. The Load Program screen appears:

>

/|PROGRM |TABLES [STATUS | | I
Hlioad [astore Reverifulls  [oclear 7 B R |

LDOaAD FROM PLC TO

Information to be loaded:

|SETUP |FOLDER |TGJURE} [PRINT )
9 e pron
PROGRAMMER

CURRENT FOLDER:  LESSON
PLC PROGRAM NAME: LESSON

PROGRAM LOGIC g
CONF IGURAT ION N
REFERENCE TABLES N

Backup

(¥,N)
(¥,N)
(Y,N)

Program Folder Prior to Load? N (Y.H)

GFK-0466L

<< Press ENTER Key to Start Load Function 3>>
ID: [RUN-OUT EN ZZms 3CAN L4 ACC: WRITE LOGIC

LOGIC EQUAL

*\LMIONLESSON [PRG: LESSON

4

Note

Annotation files (nicknames, reference descriptions, and comment text)
remain in the folder and are not stored to the PLC. Therefore, you must
load from the PLC to the original folder containing the annotation in
order to retain its annotation.
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Note

If comment text has been edited since the program was stored to the
PLC, do not load the program to the folder to restore equality. The
program with the updated text should be stored to the PLC instead.
This also applies to identifier descriptions for subroutine blocks which
have been edited off-line. The subroutine block containing the edited
identifier descriptions should be stored to the PLC in order to restore
equality.

The Load Program screen shows the currently selected program folder and the program
name in the PLC; these cannot be changed on this screen. A program must be loaded to
a folder whose name matches the PLC program name or a TEMP folder (e.g., a folder
whose name is TEMP).

Three types of data can be loaded from the PLC to the programmer: program logic,
configuration data, or reference tables. When this screen first appears, only the program
logicissetto Y (Yes). To load all of the data, change the selections for reference tables
and configurationto Y (Yes). To load only part of the data, select N (No) for any of
the following:

Field Description
ProgramLogic Theladderlogicprogram.
Configuration The currentconfiguration.

Reference Tables The reference tables for the program.

Also, select whether or not you want to create a backup copy of the current program
folder before loading the data. Use the cursor keys to select items, and type in new
selections as appropriate. To restore the original selections while editing this screen,
press ALT-A.

To begin loading the data, press the Enter key.

The name of the program in the PLC is checked against the name of the current
program folder. If the names are the same, the load continues. If the names are not the
same, you cannot start the load unless the folder name is TEMP.

After a successful transfer of data, the software displays the message “Load Complete”.
If a communication error occurs during the load process (indicated by a message on the
screen), the selected items are cleared from the current folder. Correct the error and
repeat the load function.

To stop a program transfer in progress, press ALT-A.

To return to the Program Utility Functions menu, press the Escape key.
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Loading Reference Tables from the PLC
to Save in the Computer Folder

Reference Table data is not automatically uploaded from the PLC unless you select it.
You may want to do this periodically to capture a snapshot of all PLC register values and
override conditions to save in your folder. When you make Online changes to tables or
overrides, the information is NOT saved in the folder. If you clear PLC memory or
replace the CPU, the reference table information in the PLC is lost. Loading tables from
the PLC into the folder allows you to store the same information in a replacement PLC.

Storing to PLC from Programmer

GFK-0466L

Use the store function to copy program logic, configuration data, and/or reference tables
from the programmer to the PLC. The store function copies the program, which
remains unchanged in the programmer. If the PLC program name is not the same as the
folder name, the store function clears both the program and configuration data from the
PLC. The data is then stored from the new program folder.

The store function may be password protected in the PLC. If so, you must know the
password in order to use the function.

Note

In the configuration software, only the configuration may be stored. No
operations on program logic or tables may be performed.

To use the store function, the programmer must be in ONLINE mode. The PLC can be
in either STOP or RUNmode. (For more information, see “Run Mode Store Function”
on page 8-6.)

Logic Size (Bytes) 2400 Baud 19.2K Baud
1K 12seconds 2 seconds
2K 17seconds 3 seconds
4K 26seconds 4 seconds
8K 45seconds 8 seconds

16K 84 seconds 13seconds
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8-6

Press Store (F2) from the Progral
appears:

m Utility Functions menu. The Store Program screen

/|PROGRM |TABLES [STATUS |

I |
tlload Jastore JEuerifulel  Joclcar U Jg R

|SETUP |FOLDER |TGJURE} [PRINT )
I

9 e pron
>
STORE FROM PROGRAMMER TO PLC
Information to be stored: CURRENT FOLDER: LESSON

PLC PROGRAM NAME: LESSON
PROGRAM LOGIC g .M
CONF IGURAT ION N (¥,N)
REFERENCE TABLES M (Y,N)

Total logic blocks to be stored: 0O
Current block being stored

Logic blocks to be modif ied-sadded- deleted in PLC:

<{ Press ENTER Key to Start Store Function

>>

ID: [RUN-OUT EN
*\LMIONLESSON
REPLACE|

Z3ms 3CAN

L4 ACC: WRITE LOGIC
[PRG: LESSON

LOGIC EQUAL

4

The screen shows the currently selected program folder, which cannot be changed.

Three types of data can be stored from the PLC to the programmer: program logic,
configuration data, or reference tables. When this screen first appears, only the program
logicissetto Y (Yes). To store all of the data, change the selection for reference tables
and configurationto Y (Yes). To store only part of the data, select N (No) for any of

the following:

Field

Description

ProgramLogic

Theladderlogicprogram.

Configuration

The currentconfiguration.

Reference Tables

The reference tables for the program.

Note

Annotation files (nicknames, reference descriptions, and comment text)
remain in the folder and are not stored to the PLC.

A program containing subroutine blocks and/or subroutine CALL instructions cannot be
stored to a Pre-Release 3 PLC.

Use the cursor keys to select items, and type in new selections as appropriate. To restore
the original selections while editing this screen, press ALT-A.

The information to be transferred must fit within the configured boundaries of the PLC
(for example, its register memory size).

To begin storing the data, press the Enter key. The program must be complete, and
must not contain errors in syntax or any instructions which are not supported by the
attached PLC. If there are errors, the store operation is not attempted.
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After a successful transfer of data, the software displays the message “Store Complete”.
If acommunication or disk error occurs during the store process (indicated by a message
on the screen), the selected items are cleared from the current folder. Correct the error
and repeat the store function. (Refer to the Caution note below for further information.

To stop a program transfer in progress, press ALT-A if the PLC isin STOP mode. If the
PLC isin RUN mode when the store begins, you cannot abort the transfer of program
logic.

To return to the Program Utility Functions menu, press the Escape key.

Note

If you store a program that was written using a CPU hardware
configuration other than model 351 to a 351 CPU, you will be prompted
to convert the folder to one that uses the code written for 351 CPUs
when you start the storing process. Refer to page 7-4 for other
considerations when using previously created folders with a 351 CPU.

Caution

A Store failure, such as a “Program too large” fault or any other failure
during a Store function, clears (resets to the default value) everything
that had been selected to be stored (program logic, configuration, or
reference tables) regardless of whether or not they were successfully
stored before the point at which the Store failed. The only exception
to this clearing is that passwords are not re-enabled as part of the
configuration in the failure.

If one of the selected items is the configuration, remember that this
includes SNP ID (especially important in a multidrop communications
link) and has to be reset manually. Communications parameters such
as Baud rate/parity would have to be reset as well. In addition, on a
351 or 352 CPU, all serial port configuration parameters would be lost.
The connection to the PLC remains usable until you disconnect. The
next attach, however, would be affected by this unless you correct the
situationbefore disconnecting.

To correct these problems caused a Store failure, correct the problem
area in the program or configuration, then try again to store the
program or configuration or reference tables to the PLC. If you had
selected configuration when the Store failed, you will also have to set
the SNP ID as a separate step.
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Run Mode Store Function

The RUN MODE STORHunction enables you to transfer program logic and reference
table data to a running PLC system. Todothis, the Logicmaster 90-30/20/Micro software
automatically switches the PLC into STOP/IOSCAN mode during the transfer and then
switches it back to RUN mode after the transfer is complete. The logic sweep is stopped
for approximately 1 to 10 seconds, depending on the size of the program and the baud
rate. (A very large program combined with a very low baud rate could result in more
than 10 seconds.)

Caution

With Release 3.50 or earlier of Logicmaster 90-30/20 software and a
CPU Release 3.x or earlier, non-retentive outputs are maintained
during the store operation, but they are not maintained after the store
operation is complete, as when the system toggles from STOP/IOSCAN
mode back to RUNmode. All non-retentive outputs are turned OFF,
regardless of their prior state, during this STOP-TO-RUN transition.

Retentive outputs are not affected by this operation. They are
maintained at all times during and after the RUN MODE STORE

Beginning with Release 4.01 of Logicmaster 90-30/20 software and Release 4.02 CPUs, a
PLC mode called “Pause” will prevent non-retentive outputs from being cleared. Pause
mode will cause the CPU sweep to be suspended and all 1/0 states frozen until the
entire program has been transferred. The PLC will then resume operation where it
paused, without the STOP-TO-RUN transition that clears non-retentive outputs in
CPUs prior to Release 4.02.

Note

You can store a changed block from Block Edit mode without stopping
or pausing the PLC. For more information about this feature, refer to
page 3-104 in this manual.
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Verifying a Program with the PLC

GFK-0466L

Use the verify function to compare program logic, configuration data, and/or reference
tables in the programmer with the program logic, configuration data, and/or reference
tables in the PLC. This function may be password protected. If so, you must know the
password in order to use the function.

Note

You cannot verify a view locked block with an unlocked block. For more
information on viewing locked blocks, refer to chapter 3, section 8,
“SubroutineBlocks.”

In the configuration software, only the configuration may be verified. No operations on
program logic or tables may be performed.

To use the verify function, the programmer must be in ONLINE or MONITORmode.
Press Verify  (F3) from the Program Utility Functions menu or from another Program
Utilities screen.

/"|PROGRM |TABLES |STATUS | | I |SETUP |FOLDER |TEJURE} [PRINT )
lioad [astore Reverifully  JBclear B8 B R e pron

>
VERIFY PLC WITH PROGRAMMER

Information to be verified: CURRENT FOLDER: LESSON

PLC PROGRAM NAME: LESSON
CURRENT LOGIC BLOCK [ (Y¥,N) ALL LOGIC BLOCKS Y Y,N)
REFERENCE TABLES N (Y,N) CONFIGURATION N (Y,N)

<{ Press ENTER Key to Start Verify Function >
ID: [RUN-OUT EN
:\LM9IO\LESSON
REPLACE]

LOGIC EQUAL

The screen shows the currently selected program folder, which cannot be changed.
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Four types of data can be compared: program logic, configuration data, reference tables,
or all logic blocks. When this screen first appears, the selections for program logic and all
logic blocks are setto Y (Yes). To compare all of the data, you must change the selection
for configuration data and reference tablesto Y (Yes). To compare only part of the
data, select N (No) for any of the following:

Field Description

CurrentLogicBlock | Theblock currentlyselectedinthe programdisplay/editfunction.

AllLogicBlocks The main program block and all of the subroutine blocks
(allblocksinthe program).

Reference Tables The reference tables for the program.
Configuration The currentconfiguration.

Press the Enter key to begin the verify function. While the verify is occurring, you can
press ALT-A to abort.

Note

Arunning PLC with timers, counter and input data will have many
changes in reference table data compared to the programmer folder. For
that reason, including Reference Tables when verifying a running PLC
will generate many miscompares that are meaningless.

If the information being compared is the same, the screen prompts: “Verify complete;
no miscompares detected” and the program logic equality state is set to EQUAL. If the
program is not successfully verified, the logic equality state is set to NOT EQUAL.

If miscompares are found, they are listed on the screen. For example:

/,ifRUGRH | TABLES |STATUS | | | |SETUP |FOLDER |IR§i%¥§ |PRINT )
flload Jastore Jeverifulld  Jeclear 8 o K R ilcepron)
Uerify complete, miscompares were detected: Press SPACE BAR key to continue ...
>

VERIFY PLC WITH PROGRAMMER

Information to be verified: CURRENT FOLDER: LESSON
PLC PROGRAM NAME: LESSON
CURRENT LOGIC BLOCK Y (¥,N) ALL LOGIC BLOCKS Y Y,N)
REFERENCE TABLES N (Y,N) CONFIGURATION N (Y,N)
BLOCK HAME MEMORY TYPES FAILING TO VERIFY
_MAIN LOGIC
MAKE_IT LOGIC
ID: [STOF-NO 10 LOGIC NOT EQ
:\LMI0\LESSON LK :
EPLnCE /

Each miscompare displays the name of the logic block and the memory type where the
miscompare occurs. Pressing the keyboard space bar will restore the screen to its
original form or bring up the next page of miscompare information.
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Clearing PLC Memory

The Clear PLC Memory function gives you the ability to selectively clear the program
logic, configuration, reference tables, and/or reference override tables in the attached
PLC.

Note

Only Model 331 and higher CPUs support reference overrides; therefore,
this is nonapplicable to Models 211, 311, 313, 321, 323, and the Micro.

This function may be password protected in the PLC. If so, you must know the
password to use the function. To use the clear function, the programmer must be in
ONLINE mode. Press Clear (F5) from the Program Utility Functions menu or from
another Program Utilities screen to reach the screen shown below:

/|PROGRM |TABLES |STATUS | | I |SETUP |FOLDER |TEJURE} |[PRINT )
lioad [astore Reverifully  JBclear B8 B R e pron

>
CLEAR PLC HMEMNORY

PLC PFROGRAM MAME: LESSON
Select information to be cleared:

PROGRAM LOGIC g .M CONF IGURATIDN Y (Y.M)
REFERENCE TABLES Y (¥Y,N) OVERRIDE TABLES ¥ (¥,N2

¢{ Press ENTER Key to Start Clear Function >
ID: STOP Z1ns SCAN L4 ACC: WRITE LOGIC
:\LM9IO\LESSON [PRG: LESSON

LOGIC EQUAL

Four types of data can be cleared: program logic, configuration data, reference tables,
and reference override tables. When this screen first appears, the selection for each type
issetto Y (Yes). To clear all of the data, do not change any of these selections. When all
options are set to Y, the %S fault bits and overrides are cleared. When only the
reference tables option is set to Y, %S bits and overrides are not cleared. Select N (No)
for those you do not want to clear.

Field

Description

ProgramLogic

Theladderlogicprogram

Configuration

The currentconfiguration

Reference Tables

The reference tables for the program

Override Tables

The reference override tables for the program

Press the Enter key to begin the clear function. Once the clear operation hasbegun, it
cannotbeaborted. When the clear operation is complete, the software displays the

“Clear Complete” message.
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Clear Reference Override Tables

The Clear PLC Memory function gives you the ability to selectively clear the program
logic, configuration, and/or reference tables in the attached PLC. Beginning with
Release 4.5, you can clear Reference Override Tables as well.

Special Considerations for Clearing Reference Overrides

The override tables in PLC memory are as follows: Input (%l), Output (%Q), User
Internal (%M), and Global (%G). When you select “OVERRIDE TABLES” onthe CLEAR
PLC MEMORY screen, all reference override tables will be cleared in PLC memory.

Note

Do not confuse this with clearing the reference tables. To clear reference
tables, set the “REFERENCE TABLES”to Y (Yes) as discussed on the
previous page.

Restrictions

To clear the reference override tables, the CPU must be in STOP mode and online with
Logicmaster. If you are using passwords with associated privileges, you must have a
privilege level of 3 or above to use this feature.
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Read/Write/V erify EEPROM/Flash

GFK-0466L

The Series 90-30 PLC supports an EEPROM (Electronic Erasable PROM) for storing PLC
logic, configuration data, register data, passwords, and the OEM key. This EEPROM is
located on the Series 90-30 PLC.

Note

CPUs for the Micro as well as Model 340 and higher 90-30 CPUs have
Flash memory instead of EEPROM; however, the Read/Write/\érify
process is the same for Flash as for EEPROM. That is, all of the
instructions listed below apply to all models having Flash memory, as
well as all models having EEPROM.

Theread/write/verify EEPROM functionof Logicmaster 90-30/20/Microsoftwareenables
you to selectively read the EEPROM contents into PLC memory, write the entire
contents of PLC memory to the EEPROM, and selectively verify the EEPROM contents
with the PLC memory.

Note

The read/write EEPROM operations require the programmer to be
online and the PLC to be stopped. The verify EEPROM operation can
be performed while the programmer is in either ONLINE or MONITOR
mode. In addition, these operations cannot be performed if the PLC is
in OEM protection mode.

To use this function, press the EEPROMF10) softkey from the Program Utility Functions
menu or from another Program Utilities screen.

/" |PROGRM |TABLES |STATUS | | I |SETUP |FOLDER |IGERE] [PRINT O\
lioad [astore Reverifully  JBclear B8 B R e pron

>

READ » WRITE » VERIFY EEPROHMN
WITH PLC USER MEMNORY

OPERATION : IS ¢ READ the EEPROM into PLC memory,
WRITE the PLC memory to EEPROM,
VERIFY the EEPROM with PLC )

Information to be processed:

NOTE: The current folder
Program Logic ¥ will not be affected by
Conf iguration Y this operatiom.

Register Data Y

<{ Usze TAB key to =elect operation - Pressz ENTER to start execution >>
<{ The PLC must be STOPPED and the Programmer camwnot be OFFLINE b
[RUN-OUT EN ZZms 3CAN
[PRG: LESSON

L4 ACC: WRITE LOGIC

LOGIC EQUAL

When the Read/Write/\érify EEPROM screen is first displayed, the Operation field
defaults to VERIFY. Use the Tab key to toggle through the valid operations, or enter the
desired operation directly into the field. Then, select the information to be processed or
just press the Enter key to start execution.
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Operation Description

ReadEEPROM | Selectively read the EEPROM contents into PLC memory. Once the read
operation is selected, you may choose the information to be read or use
the defaultoptions provided:

ProgramLogic: Theladderlogicprogram.
Configuration The currentconfiguration

Data %R (%R only) data for 3.52 and earlier CPU versions
%R, %M, %Q, %Al, %AQ, and %l for version 4.21 CPUs
%R, %M, %Q, %Al, %AQ, %l, and %G for versions 4.40
and later (see Note below).

When this screen first appears, all three types of data defaultto Y (Yes).
Enter N (No) for those types of data you do not wish to read. After all the
options are selected, press the Enter key (with the PLC connected and
stopped). The software will prompt you to confirm this operation.
Oncethereadoperationhasbegun,itcannotbeaborted. When the read
operation iscomplete, the software displays the message “Read from EE-
PROM completed” to indicate that the read was successful.

Write EEPROM | Write the entire contents of PLC memory into EEPROM. Once the write
operation is selected, all of the selective option fields defaultto Y (Yes);
these fields can be changed for the write operation.

Press the Enter key (with the PLC connected and stopped) to begin the write
operation. Oncethewriteoperationhasbegun,itcannotbeaborted. When
the write operation iscomplete, the software displays the message “Write to
EEPROM completed” to indicate that the write was successful.

VerifyEEPROM | Selectively verify the EEPROM contents with PLC memory. Once the verify
operation is selected, you may choose the information to be read or use the
defaultoptionsprovided:

ProgramLogic:  Theladderlogicprogram.
Configuration The currentconfiguration

Data %R (%R only) data for 3.52 and earlier CPU versions
%R, %M, %Q, %Al, %AQ, and %l for version 4.21 CPUs
%R, %M, %Q, %Al, %AQ, %l, and %G for versions 4.40
and later (see Note below).

When this screen first appears, all three types of data defaultto Y (Yes).
Enter N (No) for those types of data you do not wish to read. After all the
options are selected, press the Enter key (with the PLC connected and
stopped).

If no miscompares are found, the message “Verify EEPROM complete;

no miscompares found” is displayed on the message line. If miscompares
are found, a correspondingerror message is displayed to indicate which
option(s)miscompared.

Note

Prior to version 3.52 of the 90-30, only Register memory (%R) could be
read and verified though this utility. Beginning with version 4.40, you
can read, and verify %R, %M, %Q, %Al, %AQ, %I, and %G (version 4.21
could handle all but %G memory).
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Caution

A read EEPROM/Flash failure clears (resets to the default value)
everything that had been selected to be read (program logic,
configuration, or register data) regardless of whether or not they were
successfully read before the point at which the read failed. This
includes SNP ID which has to be set manually. The only exception to
this clearing is that passwords are not re-enabled as part of the
configuration in the failure.

If one of the selected items is the configuration, remember that this
includes SNP ID (especially important in a multidrop communications
link) and has to be reset manually. Communications parameters such
as Baud rate/parity would have to be reset as well. In addition, on a
351 or 352 CPU, all serial port configuration parameters would be lost.
The connection to the PLC remains usable until you disconnect. The
next attach, however, would be affected by this unless you correct the
situationbefore disconnecting.

To correct this problem, try again to store the program or configuration
or register data to the PLC. If you had selected configuration when the
Store failed, you will also have to set the SNP ID as a separate step.

Chapter 8 Program Utilities
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Chapter

GFK-0466L

Print Functions

The print function is used to:

® Determine a printing device or file destination for Logicmaster 90-30/20/Micro screen
print text.

® Enter printer parameters.
® Print copies of programs, configurations, and reference tables to files or a printer.

Note

Print may be used to print the values in the program folder only. To
print the values from the PLC, the reference values must first be loaded
to the folder by using the load utility function (see chapter 8).

Chapter 9 contains the following sections:

Section Title Description Page

1 Printer Parameters Explains how to check or to change the currently 9-3
selected printerparameters.

2 Selecting a Screen Print Explains how to designate a printer or file to 9-5

Device receive screen prints.

3 Print Program Explains howto print program logic, cross 9-7
references, variables, and program annotation
to a printer or to afile.

4 Print Reference Tables Explains how to print reference tables to a printer 9-14
orto afile.

5 Print Coil References Explains how to print coil references to a printer 9-16
orto afile.

6 PrintConfiguration Explains how to print software configuration data 9-18
to a printer or afile.

7 Print FunctionExamples | Illustratesvarious hard copy listings which can be 9-21
produced using the print function.

9-1



Print Functions Menu

9-2

To display the Print Functions menu in the programming software, press Print  (F10)
from the main menu, or Shift-F10  from any main menu function screen.

/|PROGRM |TABLES [STATUS | | I [SETUP  |FOLDER [UTILTY |3 I
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>

PRINT FUNCTIONS

F1 ... Setup Printer Paraneters

FZ ... Designate Screen Print Device

F4 ... Print Program Logic

F5 ... Select Cross Reference Options

F& ... Print Values

F3 ... Pause Printing

F10 .. 3ave Printer Setup, 3creen Print Destination to Disk

1
:\LM99\LESSON m& BLK: _MAlN
NREPLACE Y,

Caution

Do not use the same file extensions for printing as are used for the
program folder files. Logicmaster 90-30/20/Micro software does not
prevent the printing of a listing to a file with the same name as one of
the program folder files. If this is done, part of the folder may be lost.
Refer to appendix G for a list of file extensions used by the software.
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Section 1: Printer Parameters

The printer setup parameters used by the programmer must match those of your printer.
Default values are supplied. These can be changed and stored in a file for continued use.
To change your printer setup or check its contents, press Setup (F1) from the Print
Functions menu or from another Print Functions screen.

/|PROGRM |TABLES [STATUS | | I [SETUP  |FOLDER [UTILTY |3 I
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>
SETUP PRINTER PARAMETERS

PAPER UIDTH T  (80-132)
LINESPAGE 60 (50..80)
LF WITH CR Y (N

FRINTER SETUP CONTROL SEQUENCES
LEADING:

TRAILING:

1
:\LM99\LESSON m& BLK: _MAlN
NREPLACE Y,

The setup screen shows the value and possible selections for each parameter.

Changing Setup Printer Parameters
To change entries on the Printer Parameters screen:
1. Move the cursor to the item you want to change.
2. Type (or use the Tab key) to enter new values as needed.

3. When you are finished, decide whether your entries or the default values shown
above should be used when the system is started.

A. To save the printer parameters only until the next power-up (and then return to
the default parameters), do not press Save (F10).

B. To save the printer parameters, press Save (F10). This causes the printer
parameters to be written to the PRINT.SET file. This file is written to the home
directory. When the programmer is powered up, these entries will replace the
standard default values.

GFK-0466L Chapter 9 Print Functions 9-3



Printer Parameters

9-4

Refer to the following descriptions when changing the entries on the Printer Parameters

screen.

Table 9-1. Printer Parameters

Parameter

Description

Paper Width

The number of characters printed on a line. If the printer is set up for standard
8-1/2inchwidepaper, select 80 characters for the paper width. If the printer
uses 11-inch (or wider) paper, you may select either 80 or 132 characters.

In 80-character mode, rung humbers and cross references are printed above
the rungs. In 132-character mode, the format of the ladder logic is the same.
However, rung numbers and cross references are printed to the right of the
rungs.

Number of
Lines per Page

The number of lines (from 50 to 120) that can be printed on a page (default= 60).
If an associated group of lines will not fit on one page, the system will com-
mand the printer to advance to the next page after the number of lines
specified by thisentry.

Note: Some printersautomatically insertaformfeed 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.

Line Feed with
aCarriage
Return

The line feed character advances the paper to the next line for printing. This
item determines whether the system automatically inserts a line feed
(<CR><LF>) each time the printer head should return to the left page
margin.

Note: Some printers can be set up to automatically advance to the next line by
entering only <CR>. Refer to the instructions for your printer to determine
how it works.

If you do not want the programmer to insert a line feed character after each
carriagereturncharacter, enter N (No). To have the programmer insert the
<LF> character after each <CR> character, enter Y (Yes).

Printer Setup
Sequences

If the printer uses leading or trailing control characters, enter the characters
here. 1f you move the cursor to either of these entries, a field will appear
where you can enter the appropriate characters.

Printer control sequences are issued immediately before and after a listing.
This feature can be used to put the printer into a particular mode (for
example,compressed output), returning to the original mode after the listing
isfinished.

From 0 to 60 characters can be specified. To enter non-printing characters,
use one backslash followed by the three-digit decimal equivalent of the ASCII
representative. For example, to identify the Escape character <ESC>, you
would enter \027 . Aleading zerois required. If you need to enter the
backslashcharacteritself, enter two backslashes: \\ .

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual — September 1998
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Section 2: Selecting a Screen Print Device

The print screen function can be used to print a copy of any screen in the programmer.
To execute a screen print, go to the screen you wish to print and press ALT-P. The
printing of the screen is sent to the selected device or file. To abort the printing before it
completes, press any key.

Screen prints can be sent to an output port or directed to a file. To specify a screen print
destination, press Screen (F2) from the Print Functions menu or from another Print
Functions screen.

/|PROGRM |TABLES [STATUS | | I [SETUP  |FOLDER [UTILTY |3 I
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>
SELECT SCREEN PRINT DESTINATION

SCREEN PRINT OUTPUT DESTINATION

PORT: (LPT1, COM1, LPTZ, COMZ, FILE)

FILE NAME:

1
:\LM99\LESSON m& BLK: _MAlN
NREPLACE Y,

Sending Screen Prints to a Printer

GFK-0466L

If screen prints should be sent to a printer, the selection for the port should match the
current printer port. If the port is a serial port (COM1 or COM2), be sure to set the baud
rate using the program setup function. To use COM2, the PC must have two serial ports
physically present. (This is an MS-DOS restriction.)

To save the port designation, press Save (F10). When you exit the screen, the
programmer will create a file named SCRPRINT.SET, located in the home directory. This
file is read by the programmer at startup. To use the port designation temporarily, exit
the screen without pressing Save. The port selected is used until the programmer is
powered down or until changed on this screen.

Chapter 9 Print Functions 9-5



Sending Screens to a File

If screen prints should be sent to a file, then the port entry should be “file”. You can
enter any valid file name for the screen print file. This file is used to store all future
screen prints, which are added to the end of the file.

When specifying the screen print device destination to disk, use the full path name. If
only a file name is specified, the screen print file is written to the folder that was active
when the screen print device was specified; this may or may not be the current folder.
Refer to appendix G for a listing of reserved file extensions.

If printing is paused while printing to a floppy disk, the disk swapped for a second disk,
and then printing is resumed, neither disk will end up with a usable listing file. In
addition, the second disk must be formatted before further use.
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Section 3: Print Program

GFK-0466L

The print program function is used to print program logic, cross references, variables,
and program annotation. To use the print program function, press Logic (F4) from the
Print Functions menu or from another Print Functions screen.

/'|PROGRM |TABLES |STATUS | | I [SETUP  |FOLDER [UTILTY |3 N\
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>
PRINT PROGRAM LOGIC

TITLE: |

SUBTITLE:
HEADER PAGE Y (YN LOGIC Y (YN
VARIABLE TABLE N REFERENCE LIST N
ALL BLOCKS N NICKNAME + REFEREMCE N
IL LOGIC N REFERENCE DESCRIPTION N
RUNG COMMENTS N
FROM RUNG 0 TO RUNG 9999 STARTING PAGE MUMBER 1

<< = Press ENTER Key to Start Printout = >>

PORT: LPT1 (LPT1, COM1, LPTZ, COMZ, FILE)
FILE NAME:

1
:\LM99\LESSON m& BLK: _MAlN
NREPLACE Y,

Specify the content for the printout on this screen as instructed on the following pages.
If you do not change a selection, its default is used. If the printout should also include
program cross references (which show other program uses of selected references), press
F5 to select the cross references to be included.

To save the content of this screen to a file called PSCREENS.SET, press Save (F10). This
file is located in the directory of the active program folder and is read when the print
function is entered. If you do not save the content of this screen, the default values will
be used the next time you print program logic, cross references, variables, or program
annotation.

After completing the selections, press the Enter key to start printing. Printingwill
continue unless paused or aborted. When the printing is complete, the software
displays the message “Listing complete”.

To temporarily suspend printing after it begins, press Pause (F9). To restart printing,
press F9 again.

An attempt to print to a printer that is out of paper results in the message, “Printing
device is offline; press pause to resume,” being displayed.

To abort printing while in progress, press ALT-A and respond to the prompt. Printing
will also abort if you press CTRL-Break , which will exit the programming software.
When a listing is being printed to a file and the listing is aborted, the file containing the
listing up to that point is closed and is not deleted. It contains valid data up to the point
where it was stopped.
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Print Program Parameters

9-8

Refer to the following definitions when changing the entries on the Print Program page.
Examples are provided in section 6 of this chapter.

Table 9-2. Print Program Parameters

Parameter

Description

Title

Anoptional title of up to 62 characters centered at the top of each page. The title
may change if specified in arungcomment.

Subtitle

An optional line of up to 62 characters printed below the title on each page. The
subtitle may change if specified in a rungcomment.

Header Page

The header page for a program shows the program name, CPU reference sizes,
highest references used in the program, and the size of the program,in bytes.
To print header pages, enter Y (Yes).

Variable Table

To print tables of variables and identifiers, enter Y (Yes).

AllIBlocks

To printall blocks (except those that have been view locked) in the selected
program, enter Y (Yes). During listing or printing, the name of the block being
printed appears on the status line at the bottom of the screen.

Logic for blocks which have been view locked cannot be printed, even if Y (Yes)
is selected for AllBlocks. A list of the view locked blocks that could not be
printed will be included at the end of the printout. For more information on
locked blocks, refer to chapter 3, section 8, “Subroutine Blocks.”

If AllBlocks issetto N (No), only the current block is printed. The name
of the block is displayed on the status line.

Whether one block or all blocks are printed, the printout will include the IL
Logicand Logic items specified below.

IL Logic

To print Instruction List logic, enter Y (Yes). IL Logic adds Hand Held
Programmerkey strokes under each rung which is very useful for maintaining
the program with the HHP.

Logic

To print ladder diagram logic, enter Y (Yes). Then, specify the content of the
logic printout:

ReferenceList: Enter Y (Yes)to print atable at the bottom of a page listing all
the program references on that page. For each reference, the table lists the
machine address, nickname, and reference description.

Nicknameand Reference: Enter Y (Yes)to print both machine addresses and
their nicknames with the ladder logic. If N (No) is entered, only nicknames
are printed in the logic. Machine addresses are printed for any references that
do not have nicknames assigned.

ReferenceDescription: Enter Y (Yes)to printreference descriptions above the
reference addresses at the next printlogic request.

When the print reference description feature is selected, the first 28 characters
of the reference description for each reference address in the logic are printed
above the reference address. The reference description is divided into four
lines of seven characters each. If the nickname and reference option is also
selected, the reference description is printed above the nickname, for a total
of six lines above the instruction. If the nickname and reference option is not
selected, the reference description is printed directly above the reference
address or nickname, for a total of five lines above the instruction. Refer to
chapter 3, section 7, “Changing the Display Mode,” and chapter 6, “Programmer
Setup,” for more information on selecting the view modes.

RungComments: Enter N (No) to print comments in instructionform only.
If Y (Yes) isentered, rung explanationtext is printed in place of the comment
instruction.

Additionaltext for rung comments may be created as separate files, as described
in chapter 3, section 4, “Program Annotation.” If this has been done, be sure the
files are present on the specified drive when printing begins.
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Table 9-2. Print Program Parameters (Continued)

Parameter

Description

From/® Rung

To print a range of logic rungs within the program, enter the first and last rung
number of the group to be printed. Ifthe AllBlocks optionissetto Y (Yes),
these fields will be ignored.

Starting Page

To begin numbering the printout with a page number other than 1, enter the

Number number here.
Port Specify the destination of the listing.
File Name To send the printout to a file instead of to a printer, enter a name for the file

here. A printout file cannot be written to a locked folder. If a file already exists
with the selected name, the new file will overwrite it. Refer to appendix G
for a listing of the extensionsusedbyL ogicmaster90-30/20/Microsoftware.
You do not want to overwrite one of these files with print text.

Shortcuts for Printing Program Logic

GFK-0466L

The following suggestions can help you shorten a program logic printout:

1. Do not select both the reference list and reference description options.

2. If the program contains many reference descriptions, use the reference list option
instead of the reference description option.

3. If the program contains few reference descriptions, use the reference description
option instead of the reference list option.

4. Use the 132-column page width instead of the 80-column page width. This is very
helpful when printing in-ladder cross references with logic.

Chapter 9 Print Functions
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Cross References

Cross references in a printout show the use of references in the program. Cross
references can be included as part of the ladder logic textand/or listed as separate tables.

If the AllBlocks parameter on the Print Program Logic screen is set to Y (Yes), the cross
reference tables for each block are printed following the logic for that block.

To include cross references, press F5 from the Print Program screen or from another
Print Functions screen.

/" |PROGRM |TABLES |STATUS | | I [SETUP  |FOLDER [UTILTY |3 )
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>
SELECT CROSS REFERENCE OPTIONS

DFTIONS: (YsN) PRINT TABLES FOR THE FOLLOWING MEMORY TYPES:
IN LADDER 1
XREF TABLE N (¥/N) (¥sN) (¥sN)
USE TABLES N “6 N «I N 43, #“3A-»3C N
IMPLICIT XREF N »Al N 1 N IDENTIFIERS N
#AQ N #M N
“BR N T N
CROSS REFERENCE FILES DELETE FILES AFTER USE N (¥/N)
DIRECTORY:

1
:\LM99\LESSON m& BLK: _MAIN
REPLACE] J

Specify the content and format of the cross reference printing on this screen. If you do
not change a selection, its default is used.

To save the content of this screen to a file called PSCREENS.SET, press Save (F10). This
file is located in the directory of the active program folder and is read when the print
function is entered. If you do not save the content of this screen, the default values will
be used the next time you print program logic, cross references, variables, or program
annotation.

Press Logic (F4) from this screen to return to the Print Program Logic screen.

The following key can be used for interpreting cross reference instruction symbols:

Symbol Description
Hif Explicitreference.
(###) Implicitreference.
FBIO Function block direct reference.
JMP Jumpcontrol.

LABEL Label.

MCR Master control relay.
EMCR End master control relay.
CALL Block CALLinstruction.
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Refer to the following definitions when changing the entries on the Cross Reference

screen.
Table 9-3. Cross Reference Parameters
Parameter Description
InLadder To include cross references as part of the ladder logic, enter Y (Yes). Cross

references for each reference address used on the coils in a rung are printed
with that rung. In addition, each time the reference address is used on a
contact, the most recent rung on which the reference address was used on
acoil (referred to as the controlling rung) is listed under the contact.

CrossReference | Specify whether to print separate tables of cross references for each block

Table and/orasingle set of cross reference tables for the program. The printout con-

tains a table for each reference type which has at least one address

reference used anywhere in a program. Within each table, cross reference in-
formation is printed in ascending order of reference address offset. For

each reference address offset, the cross reference data is grouped by block
and, then within each block, by the instructions on which the reference is
used. For each instruction, rung numbers are printed in ascending order.

For references used more than once on a given rung in the same instruction,
the rung number is listed only once.

PerBlock: If Y (Yes)isselected for PerBlock, sets of unique cross reference
tables for each block are printed. A per block cross reference table contains
only the cross reference information for references used within the scope of a
single block. The default for this optionis N (No).

Global If Y (Yes)isselected for Global, one set of cross reference tables for
the program is printed. A global cross reference table for a reference type
will contain all the cross reference information for references of that type
used anywhere within the scope of the program. The information for a
reference address will consist of each block, rung number, and instruction

on which the address was used. The information will also include the
unique nickname and reference description assigned to the reference
address within each block. The default for this option is N (No).

The nickname and reference description defined for areference address
within the scope of a block is printed when the global cross reference data
for that reference address and that block is printed.

Implicit cross reference data may be included or excluded from either type of
cross reference table listing by entering Y or N in the Implicit Xref field.
Ifincluded, the implicit usage of a reference address by an instruction is
printed with parentheses around the rung number of the rungcontaining
thatinstruction.

An identifier name global cross reference table will be printed when the Xref
TablesGlobal option is selected. Since the only identifier table names known
and used globally in a program are the block names, the global identifier
name cross reference table will consist only of the usage information for block
names. For each block name, the global cross reference identifier table will list
the blocks in which it is called, and the rung numbers within each block of the
rungs containing the CALLinstruction.

Global cross reference tables will be printed after all other logic listing text that
you selected has been printed and before the global use tables.

Chapter 9 Print Functions
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Table 9-3. Cross Reference Parameters (Continued)

Parameter

Description

Use Tables

Specify whether to print separate reference use tables for each block and/ora
single set of reference use tables for the program.

The symbol — means a reference is not used. The symbol * meansused
explicitly onaninstruction operand. Thesymbol + meansused implicitly
by aninstruction. When both * and + apply, the symbol # isused. (Refer
to the entry for implicit cross references in this table for more information.)

PerBlock: If Y (Yes)isselected for PerBlock, sets of unique reference use
tables for each block are printed. A per block reference use table contains
only the reference use information for references used within the scope of a
single block. The default for this optionis N (No).

Global If Y (Yes)isselected for Global, one set of reference use tables for
the program is printed. A global reference use table for a reference type will
contain reference use information for the entire program. The default for
this optionis N (No).

Implicit reference usage data may be included or excluded from either type of
reference use table listing by entering Y or N in the Implicit Xref field.

ImplicitCross
Reference

Implicit references are references that are used, but which do not appear
directly in the program. For example, if the MOVE_INTinstruction has an in-
put %AI1001, an output %AQ001, and a length of 5, %Al1001 and %AQ001 are
explicitly used. Dueto the length, there are really 5 words of input/output.
The next4words are implicitly used.

To include both implicit and explicit references in cross reference tables,
enter Y (Yes). If N (No)isentered, only explicitreferencesare printed.

Memory Types

Enter Y toselectthe reference types for which cross reference tablesand/or
reference use tables will be printed. The tables will begin at reference address
offset 1 and end with the highest used reference address offset of each
reference address type in the program or block. Enter N for those references
whose cross reference tables and/or reference use tables will not be printed.

To include cross references of block names, and MCR,ENDMCR, JUMP,
and LABEL names in a cross reference table printout, enter Y (Yes) in the
Identifiers field.
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Table 9-3. Cross Reference Parameters (Continued)

Parameter

Description

Directory

Specifyadirectory to store cross reference datafiles.

The specified location for the XRF PRINT.XOV,and GLOBAL.PTX cross
reference data files must be either a hard disk, an expandedmemory device,
oraRAM Disk. The cross reference files cannot be sent to a floppy disk or a
locked folder. In either case, an error message is displayed. If noentry is
made here, the files are stored in the currentfolder. Refer to appendix G for
extensionsusedbyLogicmaster90-30/20/Microsoftware. Donotoverwrite
one of the Logicmaster 90 files with print text.

Note: Crossreference datafiles are not automatically deleted when exiting
the print function. The .XRF and PRINT.XOV files remain in the designated
directory unless you enter Y (Yes) in the Delete Files After Use field. This
prevents having to cross reference the same blocks each time a listing is
started. When subsequent listings from the same folder are generated, only
the cross reference data files for the blocks which have changed since the
previous listing are deleted and recreated. The default selection for the
DeleteFiles After Use fieldis N (No).

In addition to the .XRF and PRINT.XOV files, atemporary file named
GLOBAL.PTXiscreated. The file will exist during a listing that includes
global cross reference text; it will be deleted when the global cross reference
listing terminatessuccessfully, terminates with an error, or aborts.

Delete Files After
Use

To delete the cross reference files after the listing completes, enter Y (Yes).
If you want the cross reference files to remain on disk, enter the default
N (No).

To delete cross reference files from a folder without printing a listing, use
the selected clear folder function.

Chapter 9 Print Functions
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Section 4: Print Reference Tables

9-14

To print reference table values (excluding coil references) for the program, press Values

(F6) from the Print Functions menu or from another Print Functions screen. (See the next

section for printing coil references.)

Note

Print may be used to print the values in the program folder only. To
print the values from the PLC, the reference values must first be loaded
to the folder by using the load utility function (see chapter 8).

/" |PROGRM |TABLES |STATUS | | I [SETUP  |FOLDER [UTILTY |3 )
pisetup Wascreenfle  Rilogic Jebref  Nivaluesly i JEbause s

>
PRINT VALUES

TITLE: |

SUBTITLE:

DPTIONS: (YN REFERENCE ADDRESS RANGES
HEADER PAGE Y FROM T0 FROM TO
VALUE TABLES ¥ »Al 00001 - 00128 »I 00001 - 00512
OVERRIDES N #Al] 00001 - 000H4 #[] 00001 - 00512

“R 00001 - 02048 “N 00001 - 01024

STARTING PAGE # 1

<< = Press ENTER Key to Start Printout = >>

PORT: LPT1  (LPT1, COM1, LPTZ, COMZ, FILE)
FILE NAME:

1
:\LM99\LESSON m& BLK: _MAlN
NREFLACE Y,

The listing can be directed to a printer or to afile.

These tables correspond to the tables that can be displayed and formatted using the
reference tables function. For example:

ek INPUT VALUE TABLE *%*

REF. |64 |56 |48 |40 32 24 |16 |8 |1
ADDRESS + + + + + +

%I0064 01101001 00001000 00010101 01011011 00010000 11100100 11010100 01001110
%0128 00001101 11101111 01100100 01111011 01000011 11001010 00010110 00011000
%0192 01011111 11110010 00111000 11100011 00010001 10101011 00000000 00000000

%10256 00000000 00000101 00010010 00011100 00000000 00101101 01011011 10011100

Specify the content of the printout on the Print Values screen.
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Table 9-4. Value Table Parameters

Field Description
Title Anoptional title of up to 62 characters centered at the top of each page.
The title may change if specified in a rung comment.
Subtitle An optional line of up to 62 characters printed below the title on each page.

The subtitle may change if specified in a rung comment.

Header Page The header page for a program shows the program name, CPU reference
sizes, highest references used in the program, and the size of the program, in
bytes. To print header pages, enter Y (Yes).

Value Tables To print value tables (input, output, etc.), enter Y (Yes). Valuetablesare
printed in groups of three lines at a time.

Overrides To print the override value tables associated with selected %l, %Q, and %M
references, enter Y (Yes).

Starting Page To begin numbering the printout with a page number other than 1, enter the
number here.

AddressRange | Specify the range of values to be printed. Enter values only for types of
references to be printed.

If any references should not be printed, enter zeros in both the FROM and
TO fields. Ifthe configured limits change (i.e., by changing folders, clearing
afolder, or downloading from the PLC), the address ranges will be

re-initialized.
Port Specify the destination of the listing.
File Name To send the printout to a file instead of to a printer, enter a name for the file

here. A printout file cannot be written to a locked folder. If a file already
exists with the selected name, the new file will overwrite it. Refer to appendix
G for a listing of the extensionsusedbylLogicmaster90-30/20/Microsoftware.
You do not want to overwrite one of these files with print text.

To save the content of this screen to a file called PSCREENS.SET, press Save (F10). This
file is located in the directory of the active program folder and is read when the print
function is entered. If you do not save the content of this screen, the default values will
be used the next time you print program logic, cross references, variables, or program
annotation.

After completing the selections, press the Enter key to start printing. Printingwill
continue unless paused or aborted. When the printing is complete, the software
displays the message “Listing is complete”.

To temporarily suspend printing after it begins, press Pause (F9). To restart printing,
press F9 again.

During printing, press ALT-A to abort the printout. Printing will also abort if you press
CTRL-Break and confirm your action. This will exit the programming software.

Note

When a listing is being printed to a file and the listing is aborted, the file
containing the listing up to that point is closed and is not deleted. It
contains valid data up to the point where it was stopped.
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Section 5: Print Coil References

You can print reference descriptions for coils through the new parameter “COIL REF
DESCRIPTION” as shown below:

G’RUGRH | TABLES |STATUS | ISETUP |FOLDER |UTILTY |G 2 )

| |
tEctup Ricreenfll  Rllogic ol Rovalueshd — Ki  [Ehause [Gs

>
PRINT PROGRAM LOGIC

TITLE: Lesson on Coil Reference
SUBTITLE:
HEADER PAGE Y (YN LOGIC Y (YN
UARIABLE TABLE N REFERENCE LIST N
ALL BLOCKS N MICKNAME + REFERENCE N
IL LOGIC N REFERENCE DESCRIFPTION N
COIL REF DESCRIPTION ¥
RUNG COMMENTS N
FROM RUNG ] TO RUNG 9999 STARTING PAGE NUMBER 1
<¢ = Presz ENTER EKey to Start Printout = >3
PORT: LFT1 (LFT1, COM1, LFTZ, COMZ, FILE)
FILE NAME:

1
:\LM9ON\LESSON EI% BLK: _MAIN
\REPLACE J

The default for this print parameter is No. The “REFERENCE DESCRIPTION” option
controls the printing of reference descriptions for all other references. The sample
section from a 132-column print (shown below) resulted from the settings shown above.
See Note below for information about the differences between 80- and 132-column print.

LISUP %Q0038 %Q0012 %I0013 EMERGST %Q0006 %Q0075 %Q0005 <<RUNG 4 STEP #0001 >>

1I- 1T- 1 I- 1/T- 1T- 11- (
JU U J[_+_]/l LS U U \)_

[%6Q0005 |

+—]/[ +

|

[EMSTOP %0100 CLAMPED %I0073 EMERGST << RUNG 5 STEP #0011 >>

A [—+—] [—+—] [—+—] [ ()— (*Emergency Return ~ *)

[ N |

| |[EMERGST|UNISUP |

| A —t——+

|

|%6Q0005 %Q0012 %I0021 %I0022 %MO0001 <<RUNG 6 STEP #0020 >>
+—I[ 1 ] [ 1 [ ( —

Note

For 132-column listings, the coil reference descriptions print in a single
line to the right of each coil’s reference address as shown above. When
set for an 80-column listing, the coil reference descriptions print in the
standard LM90 reference description form of four lines above each
reference address. See the table on the next page for additional
considerations.
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The following table is provided to explain the options you now have for printing

references.

If you set the REFERENCE
DESCRIPTION print
option to:

And the COIL REF
DESCRIPTION print
option to:

The results are:

Y

N

Printsreferencedescriptions
above contacts and instruction
operands, but it does not print
coilreferencedescriptions.

Printsreferencedescriptions
for coilsonly.

Printsreferencedescriptions
forall references.
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Section 6: Print Configuration

In the Logicmaster 90-30/20/Micro configuration software package, the print function
enables you to obtain a listing of all /0 and CPU configuration data. The listing can be
directed to a port for immediate printout, or to a file for later printing. The following
functions are provided:

View/change printer parameters.

Select the screen print destination.

Generate a rack hardware configuration listing.

Generate a configured reference address listing (Ref View).
Generate a CPU configuration listing.

To display the Print Functions menu in the configuration software, press Print  (F10)
from the main menu, or Shift-F10  from any main menu function screen.

/|1/u [cPU  [STATUS | | I [SETUP  |FOLDER [UTILTY |3 I
pisetup Wascreenfie  Rortcfolld N8 B i JEbause s

>

PRINT FUNCTIONS

F1 ... Setup Printer Parameters

FZ ... Designate Screen Print Device

F4 ... Print Configuration

F3 ... Pause Printing

F10 .. Save Printer Setup, Print Destination to Disk

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE Y,

The Setup (F1) and Screen (F2) keys perform the same functions as their
corresponding keys in the programming software. Refer to section 1 of
this chapter for information on setting up the printer parameters, and to
section 2 for information on selecting the screen print output
destination.
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Accessing the Print Configuration Screen

GFK-0466L

To use this function, press Print  Configuration (F4) from the Print Configuration
menu. The following screen will be displayed:

/110 |CPU  |STATUS | | I [SETUP  |FOLDER [UTILTY |3 )
pisetup Wascreenfie  Rortcfolld N8 B i JEbause s

>
PRINT CONFIGURATION

TITLE: |
SUBTITLE:

DPTIONS: (¥/N)
1-0 RACK
DETAIL
REF VIEUW
CFU CONFIG

FROM I-0 RACK © TO I-0 RAaCK 4

STARTING PAGE NUMBER 1

Z XTI

<¢{ Press ENTER key to Start Printout >>

LISTING DESTINATION
PORT: LPT1 (LPT1, COM1, LPTZ, COMZ, FILE)
FILE NAME:

1
:\LM9IO\LESSON E& ONFIG UALID
NREFLACE )

The Print Configuration menu defines which parts of the rack configuration should be
printed out and the destination of the listing.

To save the content of this screen to a file called PSCREENS.SET, press Save (F10). This
file is located in the directory of the active program folder and is read when the print
function is entered. If you do not save the content of this screen, the default values will
be used the next time you print program logic, cross references, variables, or program
annotation.

Chapter 9 Print Functions 9-19



Refer to the following definitions when changing the entries on the Print Configuration

screen.
Table 9-5. Print Configuration Parameters
Field Description
Title Anoptional title of up to 62 characters centered at the top of each page.
Subtitle An optional line of up to 62 characters printed below the title on each page.
1/ORack To printrack information, enter Y (Yes).
Detail To print the detailed configuration screens, enter Y (Yes). Thisfield is only
available when the selection for the I/ORack field is Y.
Reference View | To print the reference view tables, enter Y (Yes).
CPU To print CPU configuration data, enter 'Y (Yes).

Configuration

Starting Page
Number

To begin numbering the printout with a page number other than 1, enter the
number here. The value may range from 1 to +32,767.

Froml/ORack

Enter the number of the first rack whose configuration data is to be printed.
The value of this field may not exceed the value of the To /O Rack field.

Tol/ORack Enter the number of the last rack whose configuration data is to be printed.
The value of this field may not be less than the value of the From I/O Rack
field. In order to print a single rack of information, both the From I/ORack
and Tol/ORack fields must contain the same value.

Port Specify the destination of the listing.
File Name If“file” is selected for the destination in the Port field, enter the name of the

file to which the printout is to be directed. Any valid file specification may be
entered in this field. A new file is always created, overwriting any existingfile
of the same name.

Pagination Guidelines

9-20

Only one type of screen can be printed on a given page, but multiple detail screens may
be printed on a single page if they will fit on that page following these guidelines:

Table 9-6. Pagination Guidelines

Field

Description

Rack The printing of a given rack cannot be broken across pages. Only one rack per page is
permitted.

Detail | The printing of a given detail screen cannot be broken across pages. Because the
length of a listing page may be changed and there are a variable number of detail
screens for a given module, all the screens of a particular module may not be
displayed on the same page.
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Section 7: Print Function Examples

The following examples illustrate various hard copy listings which can be produced with
the print function.

Certain information is presented on every page, regardless of what specific item is
currently being printed. The first line of each page of the listing will contain the date,
time, software version number, and page number. The user-supplied title and subtitle
are centered on the second and third lines of the page, respectively. The program name
appears in the bottom left corner of the page. The current program folder specification
appears in the bottom center of the page.
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The header page is printed when Y (Yes) is selected for the header page option on the

Print Program Logic screen. The header page for the program includes the program

name, the configured reference sizes supported by the host PLC, the highest reference
address used in the program, and the size of the program in bytes. This is an example

program header page:

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1

GGGG EEEEE FFFFF AAA' N NU U CCCC

G E F A ANNNU UC
G GGG EEEE FFF AAAAANNNU UC
G GE F A ANNNU UC

GGG EEEEE F A AN N UUU CCCC

AAA U UTTTTT OOO M M AAA TTTTT Il OOO N N
A AU UT O OMMMMA AT | O ONNN
AAAAAU U T O OMMMAAAAA' T | O ONNN
A AU UT O OMMAAT | O ONNN
A AUUU T OOOM MA A T Il OOO N N

(* ")

(* Program: NEW *)
(* *)
* PLC PROGRAM ENVIRONMENT HIGHEST REFERENCE USED *)
(* *)
* INPUT (%lI): 512 INPUT: %I10100 *)
* OUTPUT (%Q): 512 OUTPUT: %Q0061 *)
* INTERNAL (%M): 1024 INTERNAL: %MO0006 *)
* GLOBAL DATA (%G): 1280 GLOBAL DATA: NONE *)
* TEMPORARY (%T): 256 TEMPORARY: NONE )
* REGISTER (%R): 2048 REGISTER: %R0003 )
* ANALOG INPUT (%Al): 128 ANALOG INPUT: NONE *)
* ANALOG OUTPUT (%AQ): 64 ANALOG OUTPUT: NONE *)
(* *
* PROGRAM SIZE (BYTES): 208 )
(* *)
(* *)
( )
Program: NEW D:ACME\CONVEYOR\NEW
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This example printout was generated by selecting only Y (Yes) for the IL Logic option.

#0001

#0002
#0003
#0004
#0005
#0006
#0007
#0008
#0009
#0010
#0011

#0012
#0013
#0014
#0015
#0016
#0017
#0018
#0019
#0020

#0021
#0022
#0023
#0024
#0025
#0026
#0027
#0028

#0029
#0030
#0031

#0032
#0033

Program: NEW

<< START OF BLOCK _MAIN >>
<< RUNG 4 STEP #0001 >>

01 NOOP

<< RUNG 5 STEP #0002 >>

LD %I0004
AND %Q0002
AND %Q0044
AND %Q0012
OR NOT %Q0005
AND NOT %I0003
AND NOT %Q0025
AND NOT %Q0006
AND %Q0061
ouT %Q0005

<< RUNG 6 STEP #0012 >>

LD %I0002

LD %I0100

OR NOT %Q0025
AND BLK

LD %Q0020

OR NOT %Q0004
AND BLK

AND %I0073
ouT %Q0025

<< RUNG 7 STEP #0021 >>

LD NOT %QO0005
AND NOT %Q0012
LD NOT 9%MO0005
AND %MO0006
OR BLK

AND %10021
AND %10022
ouT %MO0001

<< RUNG 8 STEP #0029 >>

LD NOT %Q0044
AND %MO0002
FUNC 60 ADD
P1: %R0001

P2: %R0002

P3: %R0003
ouT %Q0006

END OF PROGRAM

D:\ACME\CONVEYOR\NEW Block:

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)

_MAIN

Page 1

GFK-0466L
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In this example printout, Logicis setto Y (Yes), and all Logic options (Reference List,
Nickname and Reference, Reference Description, and Rung Comments) are setto N
(No).

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

[ START OF LD PROGRAM SAMPLE ] (* This is a sample program *)
[ VARIABLE DECLARATIONS ]

[ BLOCK DECLARATIONS ]

[ START OF PROGRAM LOGIC ]

<< RUNG 4 STEP #0001 >>

1140_00 1141_07 SMP_PMP %T0086
t— [—t— ] [—t— ] [—

|B152_00| | B152_00

] [—+ +

<< RUNG 5 STEP #0008 >>

1140_00 1141_07 B ——_ SMP_PMP
] |—+——] [—+ +ONDTR+
| |0.10s|
|B152_00| |
] [—+ t—+R |
I
1140_01 | |
+ [ + CONST —+PV |
+00100| |
+ +
%R0004

(* COMMENT *)
<< RUNG 7 STEP #0016 >>

1141_01 B152_00
+——]/[

<< RUNG 8 STEP #0018 >>
PB_SUM %T0075

] [—+

|BAD_RAM]| %T0107
] [—+

[  END OF PROGRAM LOGIC ]

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: _MAIN
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In this example printout, the Nickname and Reference option is setto Y (Yes) and the
Reference Description option issetto N (No). Both a nickname, if defined, and a

reference address are printed on an instruction operand.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE
[ START OF LD PROGRAM SAMPLE ] (* This is a sample program *)
[  VARIABLE DECLARATIONS ]
[ BLOCK DECLARATIONS ]
[ START OF PROGRAM LOGIC ]
<< RUNG 4 STEP #0001 >>
1140_00 1141_07 SMP_PMP
%I10501 %0505 %M0997 %T0086
t—] [—t— ] [—t— ] [—
|B152_00]| | B152_00
|%M0627 | | %M0627
+ ] [—+ +
<< RUNG 5 STEP #0008 >>
1140_00 1141_07 SMP_PMP
%I10501 %I0505 + + %M0997
A—] [—+——] [—+ +ONDTR+
[ | 0.10s|
|B152_00| |
|%M0627 | | ]
+ ] [—+ —+R
140_01 | |
%I10502 | |
+ 1T + CONST —+PV |
+00100| |
+ +
%R0004
(* COMMENT *)
<< RUNG 7 STEP #0016 >>
1141 01 B152_00
%I10504 %M0627
+—I/[
<< RUNG 8 STEP #0018 >>
PB_SUM
%SA001 %T0075
+ | [—+
I
BAD_RAM|
%SB010 | %T0107
+ ] |—+
I
Program: SAMPLE D:\30FOLDERS\SAMPLE Block: _MAIN
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In this example printout, the Nickname and Reference option is setto N (No) and the
Reference Description option issetto Y (Yes). With the Reference Description option
enabled, a four-line reference description, if defined, is printed above each instruction
operand. Since the Nickname and Reference option is not selected, only a single line of
either a nickname or a reference address is printed on an instruction operand.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

[ START OF LD PROGRAM SAMPLE ] (* This is a sample program *)
[ VARIABLE DECLARATIONS ]

[ BLOCK DECLARATIONS ]

[  START OF PROGRAM LOGIC ]

<< RUNG 4 STEP #0001 >>

Intake Sump

Valve Pump 1

Control Density Conveyr

Switch meter Check
1140_00 1141_07 SMP_PMP %T0086
+—] [—|+|—] [—+—][—

|Bulb | | Bulb

|B152 | | B152

|Circ 00| | Circ 00

|Switch | | Switch

|B152_00]| | B152_00

] [—+ +

<< RUNG 5 STEP #0008 >>

Intake Sump
Valve Pump 1
Control Density
Switch meter
1140_00 1141_07 4 SMP_PMP
—) [—+—] [—+ +ONDTR+
| | |0.10s|
|Bulb | |
|B152 | |
|Circ 00| |
|Switch | |
|B152_00]| |
] [—+ t—+R |
| [
Air | [
Intake | |
Valve [ |
Switch | |
1140_01 | |
+ ][ + CONST —+PV |
+00100| |
+ +
Seconds
to chk
complet
ion
%R0004
Program: SAMPLE D:\30FOLDERS\SAMPLE Block: _MAIN
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This example printout was generated by selecting Y (Yes) for the Cross Reference Table
and Implicit Cross Reference options, and for %M on the Select Cross Reference Options
screen.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1

*****INTERNAL*****
W CROSS REFERENCE TABLE****

REFERENCE NICKNAME REFERENCE DESCRIPTION / CROSS REFERENCES

%M0247 :MSTP_14 ::STEP 14 MAIN BIT SEQ
-] [- 287
FBIO (296)

%M0248 : MSTP_15 ::STEP 15 MAIN BIT SEQ
-] [~ 287, 294, 295, 512
FBIO (296)

%M0249 : MSTP_16 ::STEP 16 MAIN BIT SEQ
-] [~ 287, 293, 480, 481, 482, 483, 508, 513, 514, 516,
519, 520, 521, 523, 526, 527, 528, 530, 533, 534,
535, 537, 540, 553
FBIO (296)

%M0250 :MSTP_17 ::STEP 17 MAIN BIT SEQ
-] [~ 227, 228, 229, 288, 293, 591, 592
FBIO (296)

%M0251 :MSTP_18 ::STEP 18 MAIN BIT SEQ
-] [- 262, 263, 288, 291
FBIO (296)

%M0252 :MSTP_19 ::STEP 19 MAIN BIT SEQ
-] [~ 232, 265, 288, 487, 641
FBIO (296)

%M0253 : MSTP_20 ::STEP 20 MAIN BIT SEQ
-] [~ 275, 289, 487
FBIO (296)

%M0254 :MSTP_21 ::STEP 21 MAIN BIT SEQ
—][- 289, 588
FBIO (296)

%M0255 : MSTP_22 ::STEP 22 MAIN BIT SEQ
—][- 267, 269, 271, 273, 289, 590
—J/[- 268, 270, 272, 274
FBIO (296)

%M0256 : MSTP_23 ::STEP 23 MAIN BIT SEQ
-] [~ 156, 289
FBIO (296)

%MO0257 : MSTP_24 ::STEP 24 MAIN BIT SEQ

-] [~ 154, 289
FBIO (296)

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: _MAIN
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This example printout was generated by selecting Y (Yes) for the Use Tables and Implicit

Cross Reference options, and for %M on the Select Cross Reference Options screen.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1

Wik INTERNAL USE TABLE ****

REF. |64 |56 |48 |40 |32 |24 |16 |8 |1
ADDRESS + + + + + + + +

% M 0064 khkkkkkkk k______Kkkkk

%M0128 khkkkkkk kkkk____k K ___kkkkkk k% Sk
%Molgz kkkkkkkk kkk_kk____ kk kkkkkkkk kkkkkkkk kk_kk_kk _kk__kkkk kkkkkkkk

QMO256 #HiH#HIHIHE HHIHHIHH HHHHEHP ek _kekk ——r

%M0320 S e I - B
%MO0384 o HEHHE S b R P

%M0448 —_ Kkkk —Kkk__kkk kkkkkkkk kkkkkkkk

QMOS12 +HH#H#HHES ++++++++ HHHHEEHE T e

%MO0640
%MO0704
%MO0768

%MO0832

%MO0576 Fht bt bbb A R

%MO0896

%MO0960

%M1024 **,

—nouse *explicituse +implicituse # explicit and implicit use

Program: SAMPLE D:\30FOLDERS\SAMPLE Block: _MAIN
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This example printout was generated by selecting Y (Yes) for the Value Tables option
and setting the %M reference address range to 1 to 1024 on the Print Values screen.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
ek INTERNAL VALUE TABLE *%*

REF. |64 |56 [48 |40 |32 24 |16 |8 |1
ADDRESS + + + + + + + + +

%M0064 00000000 00000100 00000000 00000000 00000000 00011000 00000000 00010010
ek INTERNAL VALUE TABLE *%*

REF. 64 |56 [48 |40 |32 24 |16 |8 |1
ADDRESS + + + + + + + + +

%M0064 00000000 00000100 00000000 00000000 00000000 00011000 00000000 00010010
%M0128 00000000 00000011 10010100 00000000 00000000 00000000 00001100 00000000
%M0192 00000000 00000100 00000110 00000000 00000000 0008 00000000

%M0256 00000000 00000100 00000000 00000000 00000000 00100101 01110011 00001111
%M0320 +00724 00000001 10000000 01000111 01010000 01000000 10000000
%M0384 00000000 00000100 00000000 01000000 00000001 00010000 01000001 10010000

%M0448 00000000 00000000 00000000 6179 00000001 11011100 10000100
%M0512 00000001 00000100 00000000 00000000 00000001 01010010 00000000 00000100
%MO0576 00000000 00000000 00001111 00000000 00000000 00000010 00010001 00000000
%M0640 00000000 00000000 00000000 00000000 00000000 +09232 00000100
%M0704 00000000 00000000 00000000 00000000 00000000 00000100 10101100 10011000
%MO0768 00000000 00000000 00000000 00000000 0O000000 00000000 00000000 00000000

There are no non—zero values in the range from %M0769 to %M1024.

Program: SAMPLE D:\30FOLDERS\SAMPLE
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This example printout was generated by selecting Y (Yes) for the Overrides option and
setting the %M reference address range to 1 to 1024 on the Print Values screen.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
ik INTERNAL OVERRIDE TABLE *

REF. |64 |56 [48 |40 |32 24 |16 |8 |1
ADDRESS + + + + + + + + +

%MO0064
%M0128 0—
%M0192 01—

%M0256 — —0-1— 0—
%M0320 1—
%MO0384 00 0 0 11—

%M0448 0
%MO0512 00000000 000—0— ——0—— -10-0—
%MO0576 —0

%MO0640
%MO0704 —20
%M0768 —— —0—0-

%MO0832
%MO0896
%M0960

%M1024

—=not overridden 0 = overridden in OFF state 1 = overridden in ON state

Program: SAMPLE D:\30FOLDERS\SAMPLE
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This example printout of an 80-column listing of a short program was generated by
selecting Y (Yes) for the IL Logic, Logic, and In Ladder Cross Reference options. IL
Logic adds Hand Held Programmer instructions under each rung, required to maintain
the program with an HHP.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

[ START OF LD PROGRAM NEW ] (* *)
[ VARIABLE DECLARATIONS ]

[ BLOCK DECLARATIONS ]

[ START OF PROGRAM LOGIC ]

(* COMMENT *)
#0001 01 NOOP

<< RUNG 5 STEP #0002 >> Cross reference for %Q0005

-J-5,7
%I0004 9%Q0002 %Q0044 %Q0012 %I0003 %Q0025 %Q0006 %Q0061 %Q0005
+—] [ 1[ 1L ] +—11 I I 1[
| | 0006 0008
|%Q0005
+ /[ +
0005

#0002 LD %I0004
#0003 AND %Q0002
#0004 AND %Q0044
#0005 AND %Q0012
#0006 OR NOT %QO0005
#0007 AND NOT 9%I0003
#0008 AND NOT %Q0025
#0009 AND NOT %Q0006
#0010 AND %Q0061
#0011 OUT %Q0005

<< RUNG 6 STEP #0012 >> Cross reference for %Q0025
-J[-5,6

%I0002 9%10100 %Q0020 %I10073 %Q0025

— [——] [——] [—+—]I

1%6Q0025 |%Q0004 |
+ F—)[—+

0006

#0012 LD %I0002
#0013 LD %10100
#0014 OR NOT %Q0025
#0015 AND BLK

#0016 LD %0Q0020
#0017 OR NOT %Q0004
#0018 AND BLK

#0019 AND %I0073
#0020 OUT %Q0025

Program: NEW D:\ACME\CONVEYOR\NEW Block: _MAIN
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01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

<< RUNG 7 STEP #0021 >> Cross reference for %M0001
NONE

Page 2

%Q0005 %Q0012 %0021 %0022 %M0001
[ +—T] [ 10

| 0005 |

[%M0005 %MO006 |

r—[————] [—*

#0021 LD NOT %QO0005
#0022 AND NOT %Q0012
#0023 LD NOT %MO0005
#0024 AND %MO0006
#0025 OR BLK

#0026 AND %I10021
#0027 AND %10022
#0028 OUT %MO0001

<< RUNG 8 STEP #0029 >> Cross reference for %Q0006
-1=5

%Q0044 %M0002 +——+ %Q0006

+——JI ] [——+ADD_+
[ INT |

[ |
%R0001 —+I1 Q+-%R0003

[ 1
%R0002 —+12 |
— +

#0029 LD NOT %QO0044
#0030 AND %MO0002
#0031 FUNC 60 ADD

P1: %R0001

P2: %R0002

P3: %R0003
#0032 OUT %Q0006

[  END OF PROGRAM LOGIC ]
#0033 END OF PROGRAM

Program: NEW D:\ACME\CONVEYOR\NEW Block: _MAIN
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This example printout of an 80-column listing was generated by selecting Y (Yes) for the
IL Logic, Logic, Reference List, Rung Comments, and In Ladder Cross Reference options.

01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE
[ START OF LD PROGRAM NEWPROG |  (* *)
[ VARIABLE DECLARATIONS ]
[ BLOCK DECLARATIONS ]

[ START OF PROGRAM LOGIC ]

( )
(* The following logic rung enables automatic mode when all enabling condi— *)
(* tions are met. See operator's manual, page 6-12, for more information. *)

( )
#0001 01 NOOP

<< RUNG 5 STEP #0002 >> Cross reference for AUTO

-J-5,7
AUTOPB LISUP UNISUP %Q0012 RSTAHPB EMERGST %Q0006 COOLANT AUTO
]I 1] 11 ] —r—1 It Vi 1t
| | 0006 0008
| AUTO |
+ /[ +
0005

#0002 LD %I0004
#0003 AND %Q0002
#0004 AND %Q0044
#0005 AND %Q0012
#0006 OR NOT %QO0005
#0007 AND NOT 9%I0003
#0008 AND NOT %Q0025
#0009 AND NOT %Q0006
#0010 AND %Q0061
#0011 OUT %Q0005

REFERENCE NICKNAME  REFERENCE DESCRIPTION

%Q0006 Hand Light
%Q0012 Table is out
%Q0005 AUTO Auto Light

%l0004 AUTOPB Auto Push Button
%Q0061 COOLANT Coolant Valve
%Q0025 EMERGST Emergency Return
%Q0002 LISUP Loader is up

%l0003 RSTAHPB Reset Auto / Hand PB
%Q0044 UNISUP Unloader is up

Program: NEWPROG D:\ACME\CONVEYOR\NEWPROG Block: _MAIN
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01-15-93 12:02 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v3.00) Page
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

<< RUNG 6 STEP #0012 >> Cross reference for EMERGST
-J[-5,6

EMSTOP START CLAMPED %I0073 EMERGST
+—] [—— ] [—— ] ——I

[ 1 ]

[EMERGST|SPN_MTR|

— ) ——J—+
0006

#0012 LD %I0002
#0013 LD %10100
#0014 OR NOT %Q0025
#0015 AND BLK

#0016 LD %Q0020
#0017 OR NOT %Q0004
#0018 AND BLK

#0019 AND %I0073
#0020 OUT %Q0025

<< RUNG 7 STEP #0021 >> Cross reference for %M0001
NONE

AUTO %Q0012 %MO0001

] I
0005

#0021 LD NOT %QO0005
#0022 AND NOT %Q0012
#0023 OUT %MO0001

REFERENCE NICKNAME  REFERENCE DESCRIPTION

%I10073

%Q0012 Table is out
%M0001

%Q0005 AUTO Auto Light

%Q0020 CLAMPED

%Q0025 EMERGST Emergency Return
%0002 EMSTOP Emergency Stop PB
%Q0004 SPN_MTR Start Spindle Motor
%10100 START

Program: NEWPROG D:\ACME\CONVEYOR\NEWPROG Block: _MAIN
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GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v3.00) Page 3
TITLE APPEARS HERE
SUBTITLE APPEARS HERE
<< RUNG 8 STEP #0024 >> Cross reference for %Q0006
/-5
UNISUP %M0002 +————+ %Q0006
+ /[ ][ + ADD_+
| INT |
%10097 —+I11 Q+-%Q0097
%10113 —+I2 |
B
#0024 LD NOT %Q0044
#0025 AND %M0002
#0026 FUNC 60 ADD
P1: %0097
P2: %10113
P3: %Q0097
#0027 OUT %Q0006
[  END OF PROGRAM LOGIC ]
#0028 END OF PROGRAM
REFERENCE NICKNAME = REFERENCE DESCRIPTION
%10097
%10113
%Q0006 Hand Light
%Q0097
%M0002
%Q0044 UNISUP Unloader is up
Program: NEWPROG D:\ACME\CONVEYOR\NEWPROG Block: _MAIN
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This example printout of a 132-column listing was generated by selecting Y (Yes) for the
Logic, Rung Comments, Nicknames and References, Reference List, and In Ladder Cross
Reference options.

01-15-93 15:38 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

|l START OF LD PROGRAM NEWPROG ]  (* *)
I[ VARIABLE DECLARATIONS ]
I[ BLOCK DECLARATIONS |
i[ START OF PROGRAM LOGIC ]

| )

| (* The following logic rung enables automatic mode when all enabling condi— *)
| (* tions are met. See operator's manual, page 6—12, for more information. *)

| )

JAUTOPB LISUP UNISUP %Q0012 RSTAHPB EMERGST %Q0006 COOLANT AUTO <<RUNG5 STEP #0002 >>
|%10004 %Q0002 %Q0044 %Q0012 %I0003 %Q002 %Q0006 %Q0061  %Q0005

T 1T 1T ] T 1T 1 1T (
+ L 1k ] + 1L 4 4k 1L ()

Cross reference for AUT!

LAY

| | 0006 0008 - 5, 7

| AUTO |

F——I[ +

| 0005

|

|EMSTOP START CLAMPED %0073 EMERGST <<RUNG 6 STEP #0012 >>

+—] [—+—] [—+—] [—+—] [ ()— Cross ref

[ -I=- 5.7

|  |EMERGST|SPN_MTR]|

| )

| 0006

|

| AUTO << RUNG 7 STEP #0021 >>

| 196Q0005  %Q0012 TMO0001

+—]I[ 1L )-

10005 NONE

|

REFERENCE NICKNAME REFERENCE DESCRIPTION REFERENCE NICKNAME REFERENCE DESCRIPTION
%I10073 %Q0025 EMERGST Emergency Return
%Q0006 Hand Light %I0002 EMSTOP Emergency Stop PB
%Q0012 Table is out %Q0002 LISUP Loader is up
%MO0001 %I0003 RSTAHPB Reset Auto / Hand PB
%Q0005 AUTO Auto Light %Q0004 SPN_MTR Start Spindle Motor
%10004 AUTOPB Auto Push %10100 START
%Q0020 CLAMPED %Q0044 UNISUP Unloader is up
%Q0061 COOLANT Coolant Valve
Program: NEWPROG C:\ACME\CONVEYOR\NEWPROG

prence for AUTO

Cross reference fol
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01-15-92 15:38

GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)
TITLE APPEARS HERE

page 2
SUBTITLE APPEARS HERE

UNISUP
%Q0044 %$M0002 +————+ %Q0006

1L [ +ADD_+

| INT|
|
%I10097 —+11 Q+-%Q0097

|
%0113 —+12 |

+ +

[ ENDOFPROGRAMLOGIC ]

%Q0097
%0113

%MO00
%Q0006 Hand Light

REFERENCE NICKNAME REFERENCE DESCRIPTION REFERENCE NICKNAME REFERENCE DESCRIPTION
%I10097

02
%Q0044 UNISUP  Unloader is up

Program: NEWPROG C:\ACME\CONVEYOR\NEWPROG
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The print function must be able to print large rungs which have been truncated by the
editor. Truncated rungs will be shown in the listing as they appear on the editor screen.
If the number of allowed columns is exceeded, the special truncation character (+) is
printed in the rightmost column. If the number of allowed rows is exceeded, the special
truncation character (+) is printed below the seventh rung line (bottom displayable

row).

The following examples show truncated rungs which exceed both the displayable width
and height.

01-15-93 12:02 GE FANUC SERIES 90-30/90—-20 DOCUMENTATION (v4.00) Page 1
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

[ START OF LD PROGRAM TEMP ] (* %)
[ VARIABLE DECLARATIONS ]

[ BLOCK DECLARATIONS ]

[ START OF PROGRAM LOGIC ]

(

(* This is a sample program to help illustrate the print feature.
(* The following rung is truncated on the right and on the bottom. *)
( )

<< RUNG 5 STEP #0002 >>

%I0001 %MO0001 %MO0002 %MO0003 %M0004 %MO0005 %MO0006 %MO007 %M0O008
I

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual — September 1998

|+ I][ +—] [ 11 11 11 11 11 1[ 11 +
|%10002 |
+ ] [—+ +
|%10003 |
+ | [—+ +
|%10004 |
+ | [—+ +
|
|%10005 |
+ | [—+ +
| ]

|%10006 |
+ | [—+ +
| ]

|%10007 |

+ | [—+ +
[

|+ |+ + + + + + + + +

I

Program: TEMP ANTEMP
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01-15-93 12:02 GE FANUC SERIES 90-30/90—-20 DOCUMENTATION (v4.00) Page 2
TITLE APPEARS HERE
SUBTITLE APPEARS HERE

(
(* The following rung is truncated on the right only. *)
( )

<< RUNG 7 STEP #0023 >>

%T0001 +—m——+ —t e

+ [ + ADD_+ + DIV_+ +MO
[INT| [ INT | [ INT |
[ | | |

%R0001 —+11 Q+-%R0003 %R0004 —+1 Q+-%R0006 %R0007 —+IN Q+-%R0008 +
| | . | LEN |
[ | [ ] |00001]

%R0002 —+12 | %R0005 —+12 | + + +
—t R

[  END OF PROGRAM LOGIC ]

Program: TEMP ANTEMP
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The following pages are sample pages from a program named DEMO30, which calls
several subroutines. One of these subroutines, named LIGHTS, is also included in this

sample printout.

01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 1

GGGG EEEEE FFFFF AAA' N NU U CCCC
G E F A ANNNU UC

G GGG EEEE FFF AAAAANNNU UC

G GE F A AN NNU UC

GGG EEEEE F A AN N UUU CcCCC

PLC PROGRAM ENVIRONMENT

AAA U UTTTTT OOO M M AAA TTTTTIIII OOO N N
A AU UTO OMMMMA AT | O ONNN
AAAAAU U T O OMMMAAAAA T | O ONNN
A AU UTOOMMAA AT | O ONNN
A AUUU T OOOM MA A T Il OOO N N
)
*)
Program: DEMO30 *)

*

)
HIGHEST REFERENCE USED %)
")

INPUT (%I): 512

* REGISTER (%R): 2048

* ANALOG INPUT (%Al): 128

* ANALOG OUTPUT (%AQ): 64
*

*

*

PROGRAM SIZE (BYTES):

INPUT: %I10200 )

(* OUTPUT (%Q): 512 OUTPUT: %Q0010  *)

(* INTERNAL (%M): 1024 INTERNAL: %MO0001  *)

(* GLOBAL DATA (%G): 1280 GLOBAL DATA: NONE = *)
(* TEMPORARY (%T): 256 TEMPORARY: NONE %)

REGISTER: %R0002  *)
ANALOG INPUT: NONE =~ *)
ANALOG OUTPUT: NONE ¥
*)
848 %)
*

)
*)

Program: DEMO30

D:\ACME\CONVEYOR\DEMO30
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(* *)

(* BLOCK: _MAIN

(* *)

(* *)

(* BLOCK SIZE (BYTES): 170

DECLARATIONS (ENTRIES): 9
*

*

HIGHEST REFERENCE USED

*

INPUT (%l): %10002
OUTPUT (%Q): %Q0001
INTERNAL (%M):  NONE
GLOBAL DATA (%G): NONE

")

")

(* TEMPORARY (%T): NONE #)
(* REGISTER (%R): " NONE *)

(* ANALOG INPUT (%Al):  NONE *)

(* ANALOG OUTPUT (%AQ): NONE %)
(* *)

Program: DEMO30

D:\ACME\CONVEYOR\DEMO30

01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)

Block: _MAIN

Page 2
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01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 3

[ START OF LD PROGRAM DEMO30 ]  (* %)
|

[ VARIABLE DECLARATIONS ]

|

[ BLOCK DECLARATIONS ]

e ——
SUBR 1 |LIGHTS | LANG: LD (* Shift lights controlled by timer *)
e —
e ——
SUBR 2 |DISPLAY| LANG: LD (* Move data from %R2 to lamps  *)
e —
e ——
SUBR 3| LOG | LANG: LD (* Count shifts of the lights *)
e ——
e ——
SUBR 4 |[MANUAL | LANG: LD (* Manual setup and control *)
 ——

e ——
SUBR 5 |GENIUS | LANG: LD (* Control genius demo case *)
e —

#0001 SUBR 01
#0002 SUBR 02
#0003 SUBR 03
#0004 SUBR 04
#0005 SUBR 05

[ START OF PROGRAM LOGIC ]

(* COMMENT *)
#0001 01 NOOP

<< RUNG 5 STEP #0002 >>
LS1 AUTO

+ ][
#OOLOZ LD %I0001
#0003 SET %Q0001

Program: DEMO30 D:\ACME\CONVEYOR\DEMO30 Block: _MAIN
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01-15-93 16:23 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)

<< RUNG 6 STEP #0004 >>
METAL AUTO

Page

] [—+

| |
|FST_SCN]|
] [—+

#0004 LD %I0002
#0005 OR %S0001
#0006 RST %Q0001

<< RUNG 7 STEP #0007 >>
AUTO + ++ +

— + CALL LIGHTS +—+ CALL LOG +
| (SUBROUTINE)| | (SUBROUTINE)|
+ + +

#0007 LD %Q0001
#0008 FUNC 90 CALLSUB
P1: 00001
#0009 FUNC 90 CALLSUB
P1: 00003

<< RUNG 8 STEP #0010 >>

AUTO + +
— + CALL MANUAL +

| (SUBROUTINE)|

+ +

#0010 LD NOT %QO0001
#0011 FUNC 90 CALLSUB
P1: 00004

<< RUNG 9 STEP #0012 >>

AUTO + +
—1 + CALL GENIUS +
| (SUBROUTINE)|

A

#0012 LD %Q0001
#0013 FUNC 90 CALLSUB
P1: 00005
[  END OF PROGRAM LOGIC ]

#0014 END OF PROGRAM

Program: DEMO30 D:\ACME\CONVEYOR\DEMO30 Block: _MAIN
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01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)

(* PLC PROGRAM ENVIRONMENT

GGGG EEEEE FFFFF AAA N NU U CCCC
G E F A ANNNU UC
G GGG EEEE FFF AAAAANNNU UC
G GE F A ANNNU UC
GGG EEEEE F A AN N UUU CcCcCC
AAA U UTTTTT OOO M M AAA TTTTT Il OOO N N
A AU UTO OMMMMA AT | O ONNN
AAAAAU U T O OMMMAAAAA T | O ONNN
A AU UTOOMMAA AT | O ONNN
A AUUU T OOOM MA A i OO0 N N
( )
(* *)
* Program: DEMO30 *)

*

)
HIGHEST REFERENCE USED

*

* INPUT (%I): 512

* OUTPUT (%Q): 512

* INTERNAL (%M): 1024

(* GLOBAL DATA (%G): 1280
* TEMPORARY (%T): 256

* REGISTER (%R): 2048

*  ANALOG INPUT (%Al): 128
*  ANALOG OUTPUT (%AQ): 64
*

(* PROGRAM SIZE (BYTES):

*)

INPUT: %10200 *)

OUTPUT: %Q0010 )
INTERNAL: %MO0001 *)
GLOBAL DATA: NONE ¥
TEMPORARY: NONE %)
REGISTER: %R0002 *)
ANALOG INPUT: NONE *)
ANALOG OUTPUT: NONE *)
*

848 %)

Program: DEMO30

D:\ACME\CONVEYOR\DEMO30

Page 1

")
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01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00) Page 2

")
i

*

BLOCK SIZE (BYTES): 151
DECLARATIONS (ENTRIES): 2

*

BLOCK: LIGHTS

*

HIGHEST REFERENCE USED

*

INPUT (%l): %10200
OUTPUT (%Q): %Q0010
INTERNAL (%M): %M0001
GLOBAL DATA (%G): NONE
TEMPORARY (%T): NONE
REGISTER (%R): %R0002
ANALOG INPUT (%Al):  NONE
ANALOG OUTPUT (%AQ): NONE
*
)

*)

")

Program: DEMO30

D:\ACME\CONVEYOR\DEMO30

Block: LIGHTS (SUBR 01)

Chapter 9 Print Functions
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01-15-93 16:24 GE FANUC SERIES 90-30/90-20 DOCUMENTATION (v4.00)

[ START LD SUBROUTINE LIGHTS ]
[ VARIABLE DECLARATIONS ]

[ START OF SUBROUTINE LOGIC ]
(* COMMENT *)

<< RUNG 4 STEP #0002 >>
%M0001 SFT_RT +

.
+—11 i + SHL_|
| WORD]

[ 1
%R0001 —+IN B2+—
[LEN |
|00001]
CONST —+N  Q+-%R0002
00001 | |
ALW_ON I
+——I[ +B1 |
— +

<< RUNG 5 STEP #0006 >>

LASTBIT SFT_RT
+

Page 3

1L
[ END OF SUBROUTINE LOGIC ]

Program: DEMO30 D:\ACME\CONVEYOR\DEMO30 Block: LIGHTS (SUBR 01)
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I/O Configuration

The 1O configuration function is used to specify the mapping of logical references used by
the user program to the physical 1O modules. This chapter contains the following sections:

Section Title Description Page
1 DefaultConfiguration Explains howto use the default1/0 configuration 10-2
provided by the PLC.
2 Displayingthel/O Explains how to display the rack screen, copy acon- 10-4
ConfigurationRack figuration from one slot to another, change or delete
Screen the configuration of a slot, move a configuration to
another slot, and save the configuration to disk.
3 Configuringthe CPU Explains how to configure the CPU module. 10-9
4 Selecting the Base Rack Explains how to select the base rack and expansion 10-26
racks.
5 Configuring the Explains 170 configuration for the Model 211 CPU 10-31
Model 211 CPU are added to the Series 90-20 base.
Configuring a Micro PLC | Explains how to configure a Micro PLC. 10-36
Configuring90-301/0 Explainshowtoconfigure90-301/0 modules. 10-45
Modules
8 Configuringan HSC or Explains how to configure the HSC module to 10-50
EmbeddedHSC function as four 16-bit counters, two 32-bit
counters, or as one 32-bit differential counter.
9 ConfiguringaPCM Explains how to configure the PCM as one CCM 10-57
Module port, two independent CCM ports, one CCM port
and one BASIC application having one port, or one
BASIC application using one or both serial ports.
10 ConfiguringaTCP/IP ExplainshowtoconfigureaTCP/IP Ethernet 10-63
Ethernet Module Module.
11 ConfiguringaCMM Explains how to configure a Communications 10-67
Module Module in RTUONLYRTU/CCMor CCM/RTUmode.
12 Configuringan APM Explains how to configure both a one-axis and 10-73
Module two-axisAPM.
13 Configuringan ADC Explains how to configure the ADC module. 10-82
Module
14 ConfiguringaGCM Explains how to configure the module to transfer 10-83
or Enhanced GCM global data to and from the PLC.
15 ConfiguringaGBC Explains how to configure the Genius Bus Controller. 10-88
16 ConfiguringaHigh Den- | Explains how to configure the High Density Analog 10-90
sity Analog Output Mod- | Outputmodule.
ule
17 Configuring an Analog Explains how to configure the Analog Combo 10-94
Combo Module module.
18 ConfiguringaThird- Explainshowto configure third-party modules. 10-99
Party Module
19 Configuration Explains how to use the Reference View tableto dis- | 10-101
Reference View play alist of configured modules with the same user
reference (%I, %Q, %Al, %AQ, %R, or %G).
10-1
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Section 1: Default Configuration

10-2

When the PLC is first powered up or configuration is cleared, a default 1/0 configuration
is created. The default I/0 configuration is based on the I/0 modules installed in the
system. If you are satisfied with the default configuration, no further configuration is
required.

The PCM, CMM, and ADC modules are included in the default configuration. All other
smart modules (HSC, APM, etc.) are not included and must be manually configured
using the Logicmaster 90 1/0 configuration function.

For those users who want their system configured differently from the default
(additional 1/0 modules, different 1/0 references, etc.), system configuration can be
changed using the Logicmaster 90 1/0 configuration function, described in the following
sections of this chapter. If you edit the default /0 configuration or create a new one and
store it to the PLC, it will replace the default configuration; and the PLC will not
automatically configure itself again until the configuration is cleared.

The PLC will automatically configure the system based on the 1/0 modules installed
according to the following table. This table shows how 170 references are assigned to
each slot in the PLC. The 5-slot Model 311 or 313 PLC will have 1/0 addresses assigned
to every slot. The 10-slot Model 311 or 313 PLC will have discrete /0 addresses assigned
to each slot, but slots 9 and 10 will not be assigned analog 1/0 addresses. The Model 331
and higher PLCs will have analog and discrete addresses assigned to 15 of its slots (rack
0, slot 2 to rack 1, slot 6).

Table 10-1. Default I/O Configuration

Discrete Discrete Analog Analog
Rack | Slot Input Output Input Output
0 1 %1001-032 %Q001-032 %AI1001-008 %AQ001-004 This slot not configured in
Model 331 or 341.
0 2 %1033-064 %Q033-064 %AI1009-016 %AQ005-008
0 3 %1065-096 %Q065-096 %AI1017-024 %AQ009-012
0 4 %1097-128 %Q097-128 %A1025-032 %AQ013-016
0 5 %1129-160 %Q129-160 %AI1033-040 %AQ017-020 Last slot in 5-slot Model 311 or 313.
0 6 %I1161-192 %Q161-192 %A1041-048 %AQ021-024
0 7 %1193-224 %Q193-224 %A1049-056 %AQ025-028
0 8 %I1225-256 %Q225-256 %Al1057-064 %AQ029-032 Last slot to receive analog configura-
tion in the 10-slot Model 323.
0 9 %I1257-288 %Q257-288 %A1065-072 %AQ033-036
0 10 %1289-320 %Q289-320 %AI1073-080 %AQ037-040 Lastslot in 10-slot Model 323.
1 1 %1321-352 %Q321-352 %AI1081-088 %AQ041-044
1 2 %I1353-384 %Q353-384 %A1089-096 %AQ045-048
1 3 %1385-416 %Q385-416 %AI1097-104 %AQ049-052
1 4 %1417-448 %Q417-448 %AI105-112 %AQ053-056
1 5 %1449-480 %Q449-480 %AI113-120 %AQ057-060
1 6 %1481-512 %Q481-512 %AI121-128 %AQ061-064 Last slot in Model 331 or higher.
1 7 - - - -
1 8 - - - -
1 9 - - - -
1 10 - - - -

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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You may view the current configuration by loading the configuration from the PLC to
the programmer. (Refer to Chapter 8, “Program Ultilities,” for more information about
loading configuration from the PLC to the programmer.) The configuration can then be
viewed from the 1/0 configuration function and can be printed using the configuration
print function.

The PLC remains in default configuration mode until a configuration that is entered or
modified by the Logicmaster 90-3020AVlicro configuration software is stored to the PLC.
Only the CPU parameters (baud rate, parity, etc.) may be changed without taking the PLC
out of default configuration mode. To put the PLC back into default configuration mode so
that it will automatically configure the system, follow these steps:

1. Press Clear (F5) from the Program Utility Functions menu to clear the configuration.

2. Verify that the selection for configuration is set to Y (Yes).

3. If you do not want to clear the ladder logic program or reference tables for that
program, enter N (No) for program logic or reference tables.

4. Pressthe Enter key to begin the clear function. Oncethe clear operation hasbegun,
itcannotbeaborted. When the operation is complete, the software displays the
message “Clear complete.”

The PLC will now automatically configure the system using the default /0
configuration shown in table 10-1.

5. Press the Load function key (F1) to load the configuration.

Chapter 10 I1/0O Configuration 10-3
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Section 2: Displaying the 1/O Configuration Rack Screen

When 1/0 (F1) is selected from the Configuration Software main menu, the I/0
Configuration Rack screen, similar to the one shown below, is displayed. The following
example represents a sample Series 90-30 PLC Model 331 system.

/|3 |COPY  |REF LU [DELETE |UNDEL | [ | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK [
1 | 2 | 3 4 | 5 6 | 7 8 | 9 | 10
BEEEEE-——-—- PROGRAMMED CONFIGURATTION ===============

CPU331|MDLZ40 QI 32 |APU30O |PCM300
I AC16 HSC PCH

Refndr |Ref Adr
» 10001 |I10017

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE ),

The rack shown above is divided into 11 slots. The first slot on the left is labeled “PS” at
the top and always contains the power supply. The remaining slots are numbered 1
through 10. The CPU module always occupies slot 1 of rack 0. The remaining slots may
contain any Series 90-30 /0 module, Genius Communications Module, Axis Positioning
Module, or Programmable Coprocessor Module.

Model 331 and higher CPUs can have expansion racks. Up to four subsystem racks are
allowed (up to seven subsystem racks in a 351 CPU). The main CPU rack is rack 0, and
expansion racks are numbered 1 through 7. (All five racks default to be 10-slot racks.)
The size of each rack can be changed on an individual rack basis by pressing Rack
Selection (F5) and selecting the desired rack. This allows a mixture of 5-slot and 10-slot
racks in a Series 90-30 PLC configuration. The Up/Down cursor movement keys and
Page Up/Down keys are used to move between racks in ascending or descending order,
respectively.

10-4 Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998 GFK-0466L
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Both the 5-slot and 10-slot racks of the Model 311 PLC and the Model 313 PLC are
one-rack systems. Moving from rack to rack is not allowed. The following example
represents a sample 10-slot rack of the Model 311 PLC. Notice that on Models 311, 321,
323, and 313, Slot 1 can be used for 1/0.

/|73 |COPY  |REF WU |DELETE [UNDEL | | | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK g
1 | 2 | 3 4 | 5 f.| 7 8 | 9|10
==PROGRAMMED CONFIGURATI DN =============2=

CHM301 |MDLZ40 |MDL640

GENCOM|I AC16|I DC16

Refadr |Ref Adr
»10001 |210017

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE "

The following example represents a sample 5-slot rack of the Model 311 PLC.

/|5 [COPY  |REF WU |DELETE |UNDEL | | | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK 3
| 4 z | 3 a | s
= PROGRAMMED CONFIGURATION =======
CMH301 | MDL246 [MDL640
GENCOM|I AC16 |1 DC16

Ref Adr |Ref Adr
% 10001 |#10017

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE ),

The cursor position on the 1/0 Configuration Rack screen is indicated by having the slot
highlighted in reverse video. Upon entering the Rack screen, the Power Supply slot is
shown in reverse video. Use the Left or Right cursor keys to move the cursor from one
slot to the next. To display another rack, use the Next and Previous page keys or the Up
and Down cursor keys.

Chapter 10 I1/0O Configuration 10-5
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The rack screen presents an overview perspective of the Series 90-30 PLC system.

Function Key Function Description

F1 M301/0 AddModel301/0modules.

F2 Genius Add a Genius Communications Module.

F4 Power Supply Add the power supply. If the power supply already exists,
press Zoom (F10) to configure it.

F5 Rack Selection Change the rack selection.

F6 Communications | AddaCommunicationsModule.

F8 Other Add other modules (e.g., PCM, ADC).

F10 Zoom Display the current configuration of aslot.

Configuration Validation

CONFIG VALID is displayed in the lower right corner of each display screen after the
configuration is successfully validated. When CONFIG INVALID is indicated, the file
may not be stored to the PLC.

The most common cause of the CONFIG INVALID status is fatal overlaps among %l or
%A references.

Awarning occurs when non-fatal overlaps occur; however, the configuration is still
valid. Non-fatal overlaps are most likely to occur between references other than those
described for fatal overlaps.

Copying Configuration from Slot to Slot

10-6

To copy configuration from slot to slot:

1. Position the cursor on the first module and press Zoom (F10) to display the slot
configuration screen.

2. Configure the module.
3. Press Rack (Shift-F1 ) or the Escape key to return to the rack screen shown above.
4. With the cursor on that slot, press Copy (Shift-F2 ).

5. Move the cursor to another slot and press the Enter key. You can repeat this as
many times as needed. As each module is entered, its reference address is set to the
next highest available address.

If the limit for the reference address has been reached, the copy function will adjust
the module’s reference address to the maximum allowed. Each copy after the
maximum reference address has been reached will result in an address overlap.

6. When finished copying, exit copy mode by pressing the Escape key. The software
displays the message “Copy Mode Ended”.

7. For each copy, press Zoom (F10) to display the detail screen. Edit the reference
address (if required) and other characteristics as needed.
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Changing the Configuration of a Slot

Replacing the Module with Another of the Same Type

To change the configuration of a slot by replacing the module with another of the same

type:

1. Place the cursor at the slot to be changed.

2. Press Zoom (F10) to display the module’s detail screen.

3. Use one of the function keys to select a new module type for the slot. With the list of
available modules displayed, move the cursor to the correct module and press the
Enter key. Then, enter Y (Yes) after the prompt “REPLACE displayed module ?
(Y/N)”.

4. Complete the configuration; then press Rack (Shift-F1 ) or the Escape key to

return to the rack display.

Replacing the Module with One of a Different Type

To change the configuration of a slot by replacing the module with one of a different

type:

1. Place the cursor at the slot to be changed.

2. Plress the function key that represents the type of module you want to place in the
slot.

3. After confirming the deletion of the existing module, the module selection screen is
displayed.

4. Complete the configuration; then, press Rack (Shift-F1 ) or the Escape key to

return to the rack display.

Deleting the Configuration of a Module

To delete the configuration of a module:

1.

Place the cursor on the module and press Delete (Shift-F4 ). Enter Y (Yes) after
prompt “DELETE displayed module from slot ? (Y/N)”. The configuration of the slot
will be deleted.

To return the configuration to the slot, press Undelete (Shift-F5 ).

GFK-0466L Chapter 10 I1/0O Configuration 10-7
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Moving a Module to Another Slot

To move the configuration of a module to another slot:

1. With the cursor at the configuration to be moved, press Delete (Shift-F4 ). Enter Y
(Yes) after prompt “DELETE displayed module from slot? (Y/N)”. The configuration
of the slot will be deleted.

Move the cursor to the new location; it may be in another rack.

Press Undelete (Shift-F5 ). The deleted configuration will appear in the new
location. The reference address will not be affected.

Saving the Configuration to Disk

10-8

The configuration is automatically saved to a file on disk during the configuration
process:

® When module data has been changed within a rack, and that new data is moved
from that rack to another rack or when you cursor to a new rack.

o When module data has been changed within a rack, and then the Escape key is
pressed to return to the Configuration Software main menu.

® When module data has been changed and Reference View (Shift-F3 ) is pressed.

The configuration may also be written to disk at any time by pressing ALT-U to update
the disk.
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Section 3: Configuring the CPU

To configure the CPU module:

GFK-0466L

1. Model 331 or higher CPUs must be located in slot 1 of rack 0. Move the cursor to this
slot by pressing the cursor movement keys. (Note that the Model 331 CPU is used in
the following screens.)

/| TZF3m |COPY  |REF VU |DELETE [UNDEL | | | | | I
30 ioffayeniuslel s Rercksellfaconn My Riother &l ilizoon |
>
RACK 3
s | 2 | 3 4 | 5 6 | 7 8 | 9 | 10
—— ROGRAMMED CONFIGURATTIORN ===s===========
PUR321

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )

2. Press Zoo

m (F10) to display the CPU detail screen:

4l I I | | | I | | | N\
1 S EE N G CEEEN VN CEE SEE: R
>

SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog i: [EEEMIIEEN SERIES 96-38 CPU, MODEL 331
1
CPU331
I0Scan-Stop: NO Baud Rate :@ 19200
Pur Up Mode: LAST Parity : 0DD
Logic/Cfg : RAM Stop Bits : 1
Registers : RAM Modem TT : a 17188 Second / Count
Passuwords : ENABLED Idle Time : 18 Seconds
Chksum Urds: 8 Sueep Mode : NORMAL
Tmr Faults : DISABLED Sueep Tmr : N/A MsSEC
OF FLINE]
C: \LM38\LESSON? PRG: LESSON?Y| CONFIG UALID
\BEPLQCE 4/
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10-10

Parameter

Description

1/COScan-Stop

Indicates whether the 170 is to be scanned while the PLC is in STOPmode.
Choicesare YES or NO*

Power-Up Mode

Indicates which state the PLC is to be powered up in. Choices are RUN
STOPor LAST*. LAST indicates that the PLC will power up in the same mode
it powered down in. Generally, RUN is more suitable for a production system.

Turnaround Time

LogicFrom Indicates whether the program logic is stored in RAM* or in an additional,
optional PROMselect PROMor an EEPROM you have installed).
Registers Indicates whether the source of registers is RAM* or PROM
Passwords Indicates whether passwords are ENABLED*or DISABLED
Baud Rate Transmission rate in bits per second. Choicesare 300, 600, 1200, 2400,
4800, 9600, or 19200* .
Parity Type of parity bits added to each word. Choices are ODD* EVEN or NONE
Generally, use ODD for direct or multi-drop or None for modem connection.
Stop Bits Communication uses at least one stop bit. Slower communication uses two
stop bits. Choicesare 1* or 2.
Modem Modem turnaround delay time counts. 1 count=1/100 second.

Choicesare 0 to 255 (default = 0). Use zero (0) for direct connection, or 2
to 10 for modems (larger for radio modem).

Idle Time Maximum communicationidletimefrom 1 to 60 seconds
(default = 10 seconds).
ChecksumWords | The number of words of user program to be applied to the checksum function
per sweep. Choicesare 0 through 32, inclusive.
Sweep Mode Sweep mode can be either NORMAL SWEEmode (NORMALY or

CONSTANTSWEERode (CNST SWR. To change the settings, tap the
Down Arrow key till the cursor rests in the “Sweep Mode:” parameter. Then
press the Tab key to change the selection from “NORMAL” to “CNST SWP” (if
necessary—if you are just changing the time of the Constant Sweep, it may
alreadysay “CNST SWP™). Then tap the DownArrow key once to move the
cursor to the “Sweep Tmr” parameter and enter the number of milliseconds
(from 5 to 200—5 to 500 for 351 CPUs) that you want. To store the changes to
the folder, press the Escape key twice. Then store the configuration to the
PLC and switch the PLC into RUN mode for this change to take effect. This
Sweep Mode adjustment is different from the Active Constant Sweep which
can be edited only in RUN mode. Refer to the “Standard Sweep Mode Varia-
tions” section of chapter 2 in the Series90-30/20/MicroReferenceManual
(GFK-0467) and page 5-19 and following of this manual for a discussion of
these two types of Constant Sweep Mode.

In NORMAL SWEERode, the PLC sweep executes as fast as possible. The
overall PLC sweep time depends on the logic program plus the time required
to compute the checksum.

In CONSTANT SWEEROo0de, the overall PLC sweep time is fixed.

Sweep Timer

A byte value which can be configured, in 1 millisecond increments, to be
any value from 5 to 200 ms. —5 to 500 for 351 CPUs. Default = 100.

Note: The sweep timer is not configurable when the sweep mode is
NORMALInN this mode, the timer is set to N/A (Not Applicable), and you
cannot cursor to the SweepTimer field.

TmrFaults

(For use with SFC programming) Timer faults indicate whether or not a fault
will be logged in the PLC Fault Table when a step’s time is either outside its
maximum or minimum limit. Default = Disabled

* Defaultselection.

For configuration of the Run/Stop switch on 351 and 352 CPUs, refer to the “Run/StopSwitchConfiguration
(351 and 352 CPS)” section on page 10-17. For configuration of Port 1 and Port 2 on 351/2 CPUs, refer to the “Port
Configuration for 351 and 352 CPUs ” section on page 10-18.
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Caution

In order to re-enable passwords once they have been disabled, PLC
memory may be cleared with an HHP, or for certain models (see
below) there are “MEM CLR” pads on the board. The HHP needs to be
connected. Then power off the PLC. Then hold both the <CLR> and
<M/T> keys down while powering the PLC back up. If you do not
have an HHP, call the GE Fanuc Technical Service Hotline
(1-800-828-5747) for assistance.

MEM CLR pad exist on the following models:
CPU331Z and CPU331-AA and later

All 350 AND 352 CPUs

CPU351-EH and later

All 360 and higher CPUs

If your CPU has MEM CLR pads, follow these steps:

-REMOVE THE CPU FROM THE BACKPLANE.

-REMOVE ANY AUXILARY BATTERIES.

—Place a small metal screwdriver across the pads for at least 15
seconds to clear all PLC memory.

NOTE: To prevent physical damage to the PLC, you MUST remove the
CPU from the backplane and remove any attached batteries.

Note

The MEM CLR pads are located on the back of 331, 351 and 352 CPUs.
Once you remove the CPU from the backplane, you will be able to see
the pads (labeled “MEM CLR”). For 350 CPUs and all 360 series CPUs,
the MEM CLR pads are located on the front, about one inch below the
key switch. To remove the front shroud, insert a small screwdriver into
one of the two slots on either side of the unit above the key switch and
gently push in. This will release the top, and you can use the same
technique to release the bottom of the shroud.

Use the Tab key and Back Tab key (Shift-Tab ) to scroll through the selections for
each parameter displayed on this screen. For help selecting the parameters, press
ALT-H.

Chapter 10 I1/0 Configuration
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10-12

4. When a value has been selected for each parameter, press CPU (F1) to display a list

5.

6.

of catalog numbers and modules.

I | | | | | | | | |
1 7K E O OE O K E O OE
>

SERIES 90-30 MODULE IN RACK § SLOT

SLOT
1

CPU331

SOFTWARE  CONF IGURATION
Catalog #: IC693CPU331

SERIES 90-30 CPU, MODEL 331

CATALODG # DESCRIPTION TYPE
6 IC693CPU311  BASE 5-SLOT WITH CPU 311 8 HHZ
7 IC693CPU313  BASE 5-SLOT WITH CPU 313 10 MHZ
§ IC693CPU3Z1  BASE 10-3LOT WITH CPU 311 8 MHZ
9 IC693CPU3Z3  BASE 10-5LOT WITH CPU 313 10 MHZ

10 IC693CPU331  SERIES 90-30 CPU, MODEL 331

11 IC693CPU340  SERIES 90-30 CPU, MODEL 340

1Z IC693CFU341  SERIES 90-30 CPFU, MODEL 341

13 IC693CFU351  SERIES 90-30 CPU, MODEL 351
<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDM KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE  >>

OFFL INE
\LHIO\LESSON4 [PRG: LESSON4
\\J'EPLﬂCE

ONFIG VALID

4

Position the cursor on the catalog number for the Model 331 CPU (IC693CPU331),

and press the Enter key.

Press Rack (Shift-F1 ) or the Escape key to return to the rack display.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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Selecting a Different CPU Module
Note

If you configure a newly-released CPU using Release 4 or later of
Logicmaster 90-30/20 software, you cannot use this configuration with
an earlier release of the programming software. That is to say, if you
configure a CPU with a recent release of the software, use the same
release (or later) for programming.

In addition, a port configuration error can occur if try to configure the
ports of a pre-Release 7 351 CPU with a Release 7 or later version of
Logicmaster (see page 10-18).

1. To select a different CPU module, move the cursor to the catalog humber for the
desired CPU type and press the Enter key. Then, enter Y (Yes) after the prompt
“REPLACEdisplayed module?(Y/N)”.

For example, to configure a 10-slot rack for the Model 311 CPU, move the cursor to
the entry for that module (IC693CPU321) and press the Enter key.

2. If any modules (e.g., intelligent modules) that are not supported by the 10-slot rack
have been configured, the following error message is displayed:

Selected CPU does not support all currently configured modules

3. Press the Escape key twice, once to zoom out of the list of catalog numbers and a
second time to zoom out of the CPU detail screen back to rack 0.

4. Use the delete function to delete modules which are not supported. Then, press
Zoom (F10) to return to the list of catalog numbers.

5. Position the cursor once more on the catalog number for the 10-slot rack for the
Model 311 CPU (IC693CPU321), and press the Enter key. Then, press the Escape key
twice to return to the Rack Configuration screen shown below.

/|ECE |COPY  |REF VU |DELETE |UNDEL | | | [ | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK g
2 | 3 | 4 | 5 6 | 7 8 | 9 | 10
PROGRAMMNED CONFIGURATIDN ===============

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE W,
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10-14

6.

7.

Press Zoom (F10) to display the Power Supply/CPUscreen.

= kK K g Rk jlzoon |

>

PWR321

/|RACK  |[COPY  |REF YU [DELETE |UNDEL | [ [ [ | I
1

1
D :\LMIO\LESSON E& ONFIG VALID
NBEPLACE ),

Then, press Zoom (F10) again to display the CPU detail screen.

127 N CHE < -EE -EEE VO O

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: JeiEkiWgicral BASE 10-5LOT WITH CPU 311
0

CPU321
I03can-Stop: NO Baud Rate : 19200

8 MHZ Pur Up Mode: LAST Parity : 0DD
Logic From :@ RAN Stop Bits @ 1
Registers : RAN Modem TT : o 1-100 Second ~ Count
Passwords : ENABLED Idle Tine @ 10 Seconds
Chksun UWrds: 8 Sueep Mode : NORMAL

Sueep Tmr : N-n nsec

(T | | | | | | | | L)

1
:\LM9IO\LESSON E& ONFIG UALID
NEFLACE

4

Press the Escape key once to return to the detail screen. Press the Escape key again

to save the module configuration and return to the rack display.

Or, to configure the 5-slot rack for the Model 311 CPU, press CPU (F1) to display a

list of catalog numbers and modules.
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10. Move the cursor to the entry for the 5-slot rack (IC693CPU311), and press the Enter
key. Then, enter Y (Yes) after the prompt “REPLACE displayed module? (Y/N)”.

HCR |[cOPY  |REF U |DELETE |UNDEL | | | | | )
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK J
1| 2] % a | s
PROGRAMMED  CONF IGURATION =======

1
:\LM9IO\LESSON E& ONFIG UALID
REPLACE] ),

Since no boards had been configured in slots 6 through 10, the change from a 10-slot
rack to a 5-slot rack is allowed. However, if boards had been configured in any of
slots 6 through 10, the following error message would be displayed:

Slots greater than 5 will be lost, Continue REPLACE? (Y/N)

If Y (Yes)isentered, the system will automatically delete slots 6 through 10 before
changing the CPU module.
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11. Press Zoom (F10) and then CPU (F1) to display the CPU detail screen for the 5-slot
rack for the Model 311 CPU.

I I I I | | I | | |
1 e E EF F O E F EF It
>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTUARE CONFIGURATION
SLOT Catalog #: HEEMIVEFEI BASE 5-SLOT WITH CPU 311
a
CPU311
I0Scan—-Stop: NO Baud Rate :@ 19288
8 MHZ Pur Up Mode: LAST Parity : 0DD
Logic/Cfg : RAM Stop Bits : 1
Registers : RAM Modem TT : 5] 17188 Second 7 Count
Passuords : ENABLED Idle Time : 18 Seconds
Chksum Urds: 8 Sueep Mode : NORMAL
Tmr Faults : DISABLED Sueep TmMr : N/A MSEec
OFFL INE|
C: \LMIB\LESSONG6 PRG: LESSONG) CONFIG UALID
REPLACE

Use the Tab key and Back Tab key (Shift-Tab ) to select a value for each parameter
displayed on this screen.

12. Then, press the Escape key twice to display the Rack Configuration screen.

13. Press Zoom (F10) twice and then press CPU (F1) to display the list of catalog
numbers and modules.

| | | | | | | | | |
1 = F E ¥ E E E

>
SERIES 90-38 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: IC693CPU331 SERIES 96-38 CPU, MODEL 331
1
CPU331
CATALOG # DESCRIPTION TYPE
9 ICe33CPU313 BASE 5-SLOT WITH CPU 313 18 MHZ
18 ICe93CPU3Z1 BASE 18-SLOT WITH CPU 311 8 MHZ
11 IC693CPU3Z3 BASE 18-SLOT WITH CPU 313 18 MHZ

12 1IC693CPU331 SERIES 98-3@ CPU, MODEL 331

13 IC693CPU340 SERIES 99-3@ CPU, MODEL 340

14 IC693CPU341 SERIES 98-38 CPU, MODEL 341

15 IC693CPU351 SERIES 98-3@ CPU, MODEL 351

16 IC6393CPU352 SERIES 98-3@ CPU, MODEL 352
<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
(€4 PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE >>

OFFLINE
C:\LMIB\LESSONG PRG: LESSONG CONFIG UALID
REPLACE

14. Position the cursor on the catalog number for the Model 311 CPU (1IC693CPU311),
and press the Enter key.

15. Press the Escape key to return to the rack display.
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Note

If you install and configure a 350 and higher CPU and use folders you
created previously, you will be prompted to convert the folder to one
that uses the code written for the higher CPUs.

Run/Stop Switch Configuration (350 and higher CPUS)

GFK-0466L

The configuration screens for CPU models 350 and higher have two extra parameters,
one of them being R/S Switch, on the first “page” of their configuration screens as
shown below:

| | | | | | | | | |
. EE F E K E E OF Ot

>
SERIES 98-38 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: [{EEMJIELY SERIES 96-308 CPU, MODEL 352
1

CPU352
I0Scan-Stop: NO Baud Rate : 19200
Pur Up Mode: LAST Parity : 0ODD
Logic/Cfg : RAM Stop Bits : 1
Registers : RAM Modem TT : 3] 17188 Second 7/ Count
Passuords : ENABLED Idle Time : 18 Seconds
R/S Suitch : DISABLED
Mem Protect: DISABLED
Chksum Urds: 8 Sueep Mode : NORMAL
Tmr Faults : DISABLED Sueep Tmr : N/A MSEC

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

OFFLINE]|
C: \LMI@\LESSON6 PRG: LESSONG] CONFIG VALID
REPLACE]

The R/S Switch parameter enables or disables the RUN/STOP Key Switch functionality
available in 351 and 352 CPUs. With this field enabled, you can switch the PLC into Stop
mode or from Stop mode into Run mode (Release 7 or later), and clear faults (Release 7
or later). Whether or not the R/S Switch parameter is enabled, the Key Switch always
functions as a Flash memory protection switch.

For more information about the operation of the Key Switch, refer to the “Key Switch on
350 and 360 CPUs: Change Mode and Flash Protect” section of Chapter 2, “System
Operation,” in the Series 90 ™ -30/20/Micro Programmable Controllers Reference Manual
(GFK-0467).

The Key Switch can also be used to protect configuration and user program memory and
overrides in Release 8 and later CPUs. Refer to the next page for information about this
feature.

Chapter 10 I1/0 Configuration 10-17
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Memory Protection Configuration for 350 and Higher CPUs

The configuration screens for 350 and higher CPUs have two extra parameters, one of
them being Mem Protect, on the first “page” of their configuration screens as on the
previous page.

If you change the Mem Protect field from its default state to ENABLEDthen the Key
Switch can provide memory protection as well. Once ENABLEDwhen the Key Switch is
ON (i.e., in vertical position), two types of memory protection occur:

® User program and configuration cannot be modified.
® Force and override of point data is not allowed.

To change the Mem Protect field to ENABLEDmove the cursor down to the Mem Protect
field and press Tab.

Note

This enhanced memory protection feature is available only on
Release 8 or later 350 and higher CPUSs.

Also, please note that you can change the Time-of-Day clock while
protection is on using Logicmaster (refer to page 11-3), but not with the
Hand-Held Programmer.

Port Configuration for 351, 352, and 363 CPUs

The Release 7 and later 351, 352, and 363 CPUs have configurable communication ports.
After you have configured the standard information and the Run/StopKey Switch
discussedpreviously, press the PgDn key to display the following configuration screen:

e Ry N Ty ——
>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Cataloyg #: [[EEMIELY SERIES 98-36 CPU, MODEL 352
1
CPU352
Port 1 Mode: SNP Port 2 Mode: SNP
SNP Mode : SLAUVE SNP Mode : SLAVE
Data Rate : 19260 Data Rate : 19288
Flouw Contrl: NONE Flou Contrl: NONE
Parity : 0DD Parity : 0DD
Stop Bits : 1 Stop Bits : 1
Timeout ¢ LONG Timeout : LONG
Turnf Delay: 4] TurnA Delay: %]
SNP ID : SNP ID
<< More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
OFFLINE]
C: \LMIB\LESSONY PRG: LESSON?]
REPLACE]

Within each field except SNP ID, you can press the Tab key to toggle through the valid
choices.
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Note

The port configuration requires a Release 7 or later 351 or 352 CPU, or
a Release 9 or later 363 CPU. You will receive an error if you attempt to
store this configuration to a pre-Release 7 CPU. This screen did not
exist in earlier Logicmaster releases; therefore, you have to have
Release 7 or later of Logicmaster to fully utilize this functionality.
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Parameter

Field Definitions and Values

Default

Port 1 Mode

The mode of communication being used for Port 1:
SNPR CCM, RTU, CUSTOM, DISABLED

NOTE: The CUSTOM setting provides a way of
configuringcommunications for ageneric text
outputtofacilitatecommunicationstothird-party
modules. Refer to the Series90 ™ -30Programmable
ControllerinstallationManual (GFK-0356) foraddi-
tionalinformation.

SNP

Port 2 Mode

The mode of communication being used for Port 1:
SNR CCM, RTU,CUSTOM, DISABLED
See NOTE for Port 1 Mode.

SNP

SNP Mode

Displays the type of access for SNIP access: SLAVE,
MASTER

SLAVE

Data Rate

Defines the data rate for serial communication:
300, 600, 1200, 2400, 4800, 9600, 19200

19200

Flow Control

Type of flow control to be used on the port:
HARDWARE,NONE

NONE

Parity

Specifies the parity used in serial communication.
The default parity is Odd. Parity selection can be
changed to Even or None if required for commu-
nication over modems or with a different SNP
master device. Valid choices are NONE, ODD,
EVEN.

ODD

Stop Bits

Most serial communication uses at least one stop
bit. Slower devices use two stop bits. Validchoices
are 1 stop bit or 2 stop bits

1 stop bit

Timeout

Length of timeouts used on the port: LONG,
MEDIUM, SHORT, NONE

LONG

TurnA (Turn-
around)Delay

Turnaround delay time to be used on the port: 0 to
250ms

NONE

SNP ID (Device
Identifier)

(7 bytes in length) *

Thisisan identifier that distinguishes this device
from others on the same network.

Note that for devices that use an SNP ID of 1,
enter 49 decimal (31 hexadecimal).

NULL

* For Release 6.5 and 6.6, only the first six bytes are used. For Release 7 and later, the first seven

bytes are used.

Note

For additional information about configuration of 351, 352, and 363
CPUs, refer to the Series 90 ™ -30 Programmable Controller Installation
Manual, GFK-0356.
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TCP/IP Ethernet Configuration on 364 CPUs

The configuration screens for the 364 CPU have two extra “pages” used for configuring
the TCP/IP Ethernet communications for this CPU. After you select the 364 CPU, the
first page you see is the same as that for the 350 and higher CPUs as shown in the
discussion of configuration of the Run-Stop switch on page 10-17. When you press the
PgDn key for the additional configurations, you will see a screen that looks like this:

- ™
e Bl R .-
>

SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: SERIES 98-36 CPU, MODEL 364
1
CPU3b4
Config Mode TCP/IP
Status Address : »1eae1
Status Length : 80
IP Address : 0.8.0.8
Subnet Mask B.0.0.0
Gateway IP Address p.0.08.08
Name Server IP Address f.0.0.8
Netuork Time Sync gNTP DISABLED

Note: Default IP Address (8.0.0.8) requires a netuork BOOTP server

<< More Config Data Exists: PgDn for Next Page, PglUp for Previous Page >>

CONFIG UALID

OFFL INE]
C: \LMIO\SAMPLEZ PRG: SAMPLEZ|
REPLACE| A//

Ethernet Parameters for the 364 CPU

Configuration Mode: This is currently fixedasTCP/IP

Status Address: The Status Reference Type is the location of the LAN Interface Status
(LIS) bits (16 bits) and the Channel Status bits (64 bits). The Channel Status bits are al-
ways located immediately following the LAN Interface Status bits. The Status address
can be assigned to %l, %Q, %R, %Al or %AQ memory. The default value is the next
available %I address.

IP Address, Subnet Mask, Gateway IP Address, and Name Server IP Address: These val-
ues should be assigned by the person in charge of your network (the network adminis-
trator). TCP/IP network administrators are familiar with these parameters. It isimpor-
tant that these parameters are correct; otherwise, the Ethernet Interface may be unable
to communicate on the network and/or network operation may be corrupted. It is espe-
cially important that each node on the network is assigned a unique IP address.

However, if you have no network administrator and are using a simple isolated network
with no gateways, you can use the following range of values for the assignment of local
IP addresses:

GFK-0466L

10.0.0.1 FirstPLC
10.0.0.2 Second PLC
10.0.0.3 Third PLC

10.0.0.255 PLC Programmer TCP or host
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Also, in this case, set the subnet mask, gateway IP address, and name server IP address
t0 0.0.0.0.

Note

Ifthe isolated network isever connected to another network, the IP address-
€5 10.0.0.1 through 10.0.0.255 must not be used and the subnet mask, gate-
way IP address, and name server IP address must be assigned by the net-
workadministrator. The IP addresses must be assigned so that they are
compatible with the connected network. Refer to Chapter 5, “Network
Administration Support”, for more information on addressing.

See also the section “Determining If an IP Address Has Already Been
Used” in Procedure 4.

Note

Do not use the 80 bits assigned to the LIS bits and Channel Status bits
for other purposes or your data will be overwritten.

Status Length: This is the sum of the LIS bits and the Channel Status bits. This value is
automatically set to either 80 bits (for %l and %Q Status address locations) or 5 words
(for %R, %AI, and %AQ Status address locations).

Network Time Sync SNTP: Selection of the method used to synchronize the Ethernet
clocks over the network. Press the Tab key to choose from possible choices. Currently
the choices are DISABLED (for no network time synchronization) and ENABLED (for
synchronization to broadcast/multicast mode (mode 5) SNTP servers on the network).
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After you have configured the IP address, press PgDn to configure the parameters on

the following screen:

//'
A o o e —
>

SERIES 96-380 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: [EEIVE[E! SERIES 96-38 CPU, MODEL 364
1
CPU364
——————————— RSZ23Z2 PORT CONFIGURATION ---—————————
—— Station Mgr Port —— -- S/U Load Port —-
Data Rate : 9688 Data Rate : 19288
Parity : NONE Parity . 0DD
Stop Bits : 1 Stop Bits : 1
Flouw Contrl: NONE Flow Contrl: NONE
Modem TT : a Modem TT : 3] 17188 Second / Count
Timeout : LONG Timeout ¢ LONG

<< More Config Data Exists: PgDn for Next Page, PglUp for Previous Page >>

OFFLINE
C: \LMIG\SAMPLEZ PRG: SAMPLEZ CONFIG UALID
REPLACE] %

Refer to the TCP/IP Ethernet Communications for Series 90™ PLCs manual (GFK-1541) for
information about the parameters shown on this screen. All TCP/IP Ethernet
configuration information for this CPU is discussed in that manual.

Chapter 10 I1/0 Configuration
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User-Configurable Memory Limits for 351 and Higher CPUs

After you have done the standard configuration on a 351 and higher CPU, you can
change the default memory limit for %Al, %AQ, and %R references. To change these
defaults, from the CPU part of /0 configuration, press the Escape key (usually twice) till
you see “CPU” as the F2 selection. Then press F2. Your screen should look similar to

this:
//'|I/O | | STATUS | | | | SETUP |FOLDER |UTILTY |PRINT ‘\\
olctinge  [Eorpia Rrenlinfe 0 E L
p
CPU CONFIGURATION
F1 ... PLC Time-of-Day Clock
F3 ... Assign PLC ID
F4 ... View Memory Limits
OFFLINE]
C: \LM98\SAMPLEZ PRG: SAMPLEZ CONFIG UALID
REPLﬂCE /

Then press F4 (memlim) to go to the PLC Memory Configuration screen:

/" |pLCTIN | | SNPID |G | | | | | | I
—E " E K SN CHNN 7EE CEENN SN cE
>
PLC MEMORY CONFIGURATION
Discrete| System |Discrete|Internal|Temporary Global
Type Input Use Output |Discrete Status Genius
71 %S 7“Q 4| #T “G
Size 2848 128 2048 4896 256 1288 |CFG
(Bits) PLC
Analog | Analoyg |Register| CPU CPU
Type Input Output Memory Memory Model
“Al ZAQ /R Total Number
(Words) (Words>| C(Uords)| (Bytes)>
Size 2648 512 9999 | 245768 364 CFG
HHHHH K PLC
OFFLINE]
C: \LMIB\SAMPLEZ PRG: SAMPLEZ CONFIG VALID
REPLQCE /

NOTE: Asterisks (*****) only apear when the programmer is offline.

For CPU models that support this feature, the three Size fields under %Al, %AQ, and
%R can be edited. Just type the value in each field. By default, the cursor will be on the
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%A field. Press the arrow keys to go to the %AQ and %R fields and type the value you
want in each, then press the Escape key to save your changes. The following guidelines
and restrictions apply:

1.

The user-configurable memory is supported only for the 351, 352, 360, 363, and 364
CPUs.

Only the %Al, %AQ, and %R references are user-configurable.

Adjustments must be in increments of 128 words except for the default of %R (9999
words).

The default settings are %Al (2048 words) ; %AQ (512 words) ; %R (9999 words).
The following maximum and minimum limitations apply:

Maximum of 8192 for %Al and %AQ for Release 9.02 Logicmaster

Maximum of 16384 for %R for Release 9.02 Logicmaster

Minimum of 128 for each editable reference type (%Al, %AQ, and %R)

Note

If you are installing a version of Logicmaster later than Release 9.02,
check the IPI for increased maximum limits.
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Section 4: Selecting the Base Rack

The Model 331 and higher CPUs are the non-backplane-mounted CPUs for the Series
90-30 PLC. These model CPUs are plug-in modules, which can be removed from the
baseplate.

These model CPUs can have expansion racks. Up to five subsystem racks are allowed.
The main CPU rack is rack 0, and expansion racks are numbered 1 through 4 (8 in a 351
system). (All racks default to be 10-slot racks.) The size of each rack can be changed on
an individual rack basis, allowing a mixture of 5-slot and 10-slot racks in a Series 90-30
PLC configuration. The Up/Down cursor keys and Page Up/Downkeys are used to
move between racks in ascending or descending order, respectively.

1. Initially, a 10-slot rack is displayed, as shown below for the Model 331 PLC.

/| O3 |COPY  |REF WU [DELETE |UNDEL | [ | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK [
1 | 2 | 3 4 | 5 6 | 7 8 | 9 | 10
BEEEEE-——-—- PROGRAMMED CONFIGURATTION ===============

CPU331

1
:\LM9IO\LESSON E& ONFIG UALID
NEFLACE ),
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2. When Rack Selection (F5) is pressed from any slot of rack 0 of a 5-slot 10-slot Model
331 CPU, a list of catalog numbers and racks is displayed:

/|3 |COPY  |REF WU |DELETE |UNDEL | | | | | N\

30 iofkyeniusil Jips  [Brckscllliconn Jg  Riother Je ilizoon |

RACK [
PS | 1 | 2 | 3 4 | 5 | 6 | 7 | 8 | 9 | 10
============P ROGRAMMED CONFIGURATTION ===============

PUR321|CP CATALOG # DESCRIPTION TYPE
1 IC693CH3331  BASE 10-SLOT
Z ICH93CHI397  BASE 5-SLOT

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )

If the Escape key or ALT-A (Abort) is pressed while this list is displayed, the rack
screen is redisplayed.

3. Position the cursor on the catalog number of the desired rack, and press the Enter
key.
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4. When switching from a 10-slot rack to a 5-slot rack, a validation check is performed

to see if there are any configured modules in slots 6 through 10. If there are, the
following message is displayed:

Slots greater than 5 will be lost, continue REPLACE ? (Y/N)

If N (No) is entered, the current rack will remain displayed. If Y (Yes) is entered,
the system will automatically delete slots 6 through 10 before changing the rack size.
The 5-slot rack appears as shown below:

/" |ZCEM |COPY  |REF VU |DELETE |UNDEL | [ | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

>

RACK J
1 z | 3 a | s
PROGRAMMED  CONF IGURATION =======

CPU331

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE ),

When changing the rack selection, note these rules:

The rack cursor will always be displayed on the Power Supply module after a
successful rack change.

Selecting the catalog number of the same size rack currently configured does not
change the display.

When a rack switch is made, the modules will have the same slot location they had
in the previous rack.

Rack 0, as well as any expansion rack, can be configured to be a 5-slot rack.

When switching from a 5-slot rack to a 10-slot rack, no validation check is
performed.

When a previously configured 10-slot rack is changed to a 5-slot rack and then back
to a 10-slot rack, the modules initially configured for the 10-slot rack are not restored.
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Base Rack Power Supply

The base rack power supply is automatically configured when the Model 331 or 341 CPU
is selected. The Power Supply (F4) function cannot be used to change the base rack (rack
0) power supply. You must first press Zoom (F10) to zoom into the power supply, and
then press Power Supply (F1) to change the base rack (rack 0) power supply.

Selecting an Expansion Rack

Expansion rack catalog numbers are different from the base rack catalog numbers for a
Model 331 or higher CPU subsystem. When Rack Selection (F5) is pressed from any
slot of rack 1 of a subsystem rack, a list of catalog numbers and expansion racks is

displayed.

/| |COPY  |REF VU |DELETE |UNDEL | | | | | I

30 iofkyeniusil Jips  [Brckscllliconn Jg  Riother Je ilizoon |

RACK
PS | 1 | 2 | 3 4 | 5 6 | 7 | 8 | 9 | 10
============P ROGRAMMED CONFIGURATTION ===============

CATALOG # DESCRIPTION TYPE
1 IC693CH3332  BASE 10-SLOT EXPANSION
Z [IC693CHS393  BASE 10-SLOT EXPANSION (700Ft) REMOTE
3 [IC693CHS398  BASE 5-SLOT EXFANSION
4 IC693CHS399  BASE 5-SLOT EXPANSION (700 Ft) REMOTE

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )y,

Note

The 170 bus of the base rack is extended to the 1/0 bus of expansion
racks viaan 1/0 bus expansion cable.

To select an expansion rack (for example, the 5-slot expansion rack), position the cursor
on the catalog number for that rack (for this example, IC693CHS398), and press the
Enter key.
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The following rack is displayed if a 10-slot expansion rack with no modules is switched
to a 5-slot expansion rack.

/|3 |COPY  |REF WU |DELETE [UNDEL | | | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

>

RACK 1
1 2] 3] al s
PROGRAMMED  CONF IGURATION =======

1
:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE ),

Note

No power supply is configured until an 1/0 module is configured or the
Power Supply (F4) key is used to select one.
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Section 5: Configuring the Model 211 CPU

The 170 configuration of the CPU 211 is similar to the configuration of a 5-slot CPU 311,
which has been configured with a power supply, CPU, generic discrete input, generic
discrete output, and High Speed Counter modules. The reference address assignments
for the CPU 211 1/0 are fixed.

No rack screen is displayed for the 211 PLC.

1. Press CPU (F1) to display a list of catalog numbers and modules. Cursor to the
desired CPU catalog number, and press the Enter key to select a new CPU.

If a Series 90-30 CPU rack is currently displayed, cursor to the CPU slot and press
Zoom (F10).

q | | | | | | | | | )
ey Bhobsele  BOOEE KO E O E
>

SERIES 90-20
SOFTUARE CONFIGURATION

CPU Cat. #: IC692CPUZ11 SERIES 390-20 CPU 211

I-0 Cat. #:

I03can-Stop: NO Baud Rate : 19200

Pur Up Mode: LAST Parity ;. ODD

Logic From :@ RAN Stop Bits @ 1

Registers : RAN Modem TT : o 1-100 Second ~ Count
Passwords : ENABLED Idle Time : 10 Seconds

Chksun Urds: 4 Sueep Mode : NORMAL

Sueep Tmr : N-A nsec

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE ),

When the CPU 211 detail screen is first entered, the active field is the 1I/OCatalog
Number field. This field is used for the catalog number of the 1/0 base. (Refer to the
information below for configuring the 1/0 base.)

A. Ifadifferent CPU is selected, the screen will display the detail for that CPU. If
the new CPU is a CPU 211, the detail screen will be displayed and the active
field will be the 1/0 Catalog Number field.

B. If the active field is the CPU CatalogNumber field, you may enter a new catalog
number or edit the current catalog number. You cannot, however, leave this
field unless it has a valid entry.
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2. The CPU Parameter fields may be edited, as described in the following tables.

Parameter

Description

1/COScan-Stop

Indicates whether the 170 is to be scanned while the PLC is in STOPmode.
Choicesare YES or NO*

Power-Up Mode

Indicates which state the PLC is to be powered up in. Choices are RUN
STOPor LAST*. LAST indicates that the PLC will power up in the same
mode it powered down in.

LogicFrom Indicates whether the program logic is stored in RAM* or in an additional,
optional EEPROM
Registers Indicates whether the source of registers is RAM* or EEPROM
Passwords Indicates whether passwords are ENABLED*or DISABLED
Baud Rate Transmission rate in bits per second. Choicesare 300, 600, 1200, 2400,
4800, 9600, or 19200* .
Parity Type of parity bits added to each word. Choices are ODD* EVEN or NONE
Stop Bits Communication uses at least one stop bit. Slower communication uses two
stop bits. Choicesare 1* or 2.
Modem Modem turnaround delay time counts. 1 count =1/100 second.
Turnaround Time | Choicesare 0 to 255 (default = 0).
Idle Time Maximum communication idletimefrom 1 to 60 seconds.
(Default = 10 seconds)
ChecksumWords | The number of words of user program to be checksummed per sweep.
Choicesare 0 through 32, inclusive.
Sweep Mode Sweep mode can be either NORMAL SWEEmode (NORMALY or

CONSTANTSWEERode (CNST SWP. To change the settings, tap the
Down Cursor Movement  key (or Down Arrow key) till the cursor restsin
the “Sweep Mode:” parameter. Then press the Tab key to change the selection
from “NORMAL” to “CNST SWP” (if necessary—if you are just changing the
time of the Constant Sweep, it may already say “CNST SWP”). Then tap the
DownArrow key once to move the cursor to the “Sweep Tmr”parameter
and enter the number of milliseconds (from 5 to 200) that you want. To store
the changes to the folder, press the Escape key twice. Then store the configu-
ration to the PLC and switch the PLC into RUN mode for this change to take
effect.

In NORMAL SWEERode, the PLC sweep executes as fast as possible. The
overall PLC sweep time depends on the logic program plus the time required to
compute the checksum.

In CONSTANT SWEEROode, the overall PLC sweep time is fixed.

Sweep Timer

A byte value which can be configured (in 1 millisecond increments) to be any
valuefrom 5 to 200 ms. (Default = 100)

Note: The sweep timer is not configurable when the sweep mode is
NORMALInN this mode, the timer is set to N/A (Not Applicable), and
you cannot cursor to the SweepTimer field.

* Defaultselection.
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I/O Base Selection for the CPU 211

1. Thel/O Base (F2) softkey is used to select a new 1/0 base for the CPU 211. This key
is only displayed after the CPU 211 has been selected.

4 | | | | | | | | | )
ion Riobescle BB K K K E &

>

SERIES 90-20
SOFTUARE CONFIGURATION

CPU Cat. #: IC692CPUZ11 SERIES 90-20 CPU 211
I-0 Cat. #:
CATALOG # DESCRIPTION TYPE

1 IC692MARS41 16 AC IN-12 AC OUT. 120 VAC PS
Z [IC692MDR541 16 DC IN-1Z RLY OUT~ 120VAC PS
3 IC692MDR741 16 DC IN~-1Z RLY OUT~ Z40VAC PS

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

>

<<
]
:\LNIO\LESSON PReT LESSON
\IFPLﬂCE W,

2. Currently, there are three base modules available (IC692MAA541, IC692MDR541,
and IC692MDR741). With the list of catalog numbers and modules displayed, cursor
to the desired base and press the Enter key to select a new 1/0 base. The I/0 base
must be selected before a configuration can be saved or the 1/O Catalog # field can
be left.

4 | | | | | | | | | )
ey Bhobsele  BOOEE KO E O E

>

SERIES 90-20
SOFTUARE CONFIGURATION

CPU Cat. #: IC692CPUZ11 SERIES 390-20 CPU 211

I-0 Cat. #: 16 AC IN-1Z AC OUT, 120 VAC PS
I03can-Stop: NO Baud Rate : 19200

Pur Up Mode: LAST Parity ;. ODD

Logic From :@ RAN Stop Bits @ 1

Registers : RAN Modem TT : o 1-100 Second ~ Count
Passwords : ENABLED Idle Time : 10 Seconds

Chksun Urds: 4 Sueep Mode : NORMAL

Sueep Tmr : N-A nsec
———————————— VIEW ONMLY PARAMETERS ———————————
In Refaddr : x100001 Out RefAddr: (00001

Input Size : 16 Output Size: 16
<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE ),

Note

“View Only Parameters” are not editable; therefore, you cannot cursor
to them.
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When a program is loaded from the PLC, if the module ID for each base configured
in the system is within the range of 0 to 31 but does not match one of the three I/0

bases displayed in the previous screen, the GENERICBASE shown below is

displayed. The module ID for GENERICBASE (GENERIC 16 IN/12 OUT POWER

SUPPLY) is 31.

(| |

>
SERIES 90-Z20

I
topu _Jiobasclie el & & g K Rk

SOFTUARE CONFIGURATION

| | | )

CPU Cat. #: IC692CPUZ11 SERIES 390-20 CPU 211
I-0 Cat. #: GENERIC 16 IN-/1Z OUT PS
I03can-Stop: NO Baud Rate : 19200
Pur Up Mode: LAST Parity ;. ODD
Logic From :@ RAN Stop Bits @ 1
Registers : RAN Modem TT : o 1,100 Second ~ Count
Passwords : ENABLED Idle Time 10 Seconds
Chksun Urds: 4 Sueep Mode : NORMAL
Sueep Tmr : N-A nsec
———————————— VIEW ONMLY PARAMETERS ———————————
In Refaddr : x100001 Out RefAddr: (00001
Input Size : 16 Output Size: 16

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

>
SERIES 90-Z20

*\LM9ON\LESSON P
\E;PLﬂCE 4/
4 | | | | | | | L)

I
topu _Jiobasclie el & & g K Rk

SOFTUARE CONFIGURATION

CPU Cat. #: ICA9ZCPUZ11 SERIES 90-20 CPU 211
1-0 Cat. #: GENERIC 16 IN-1Z OUT PS
HIGH SPEED COUNTER

Count En : DISABLED Time Base 1000

Count Dir : UP Hi Linmit 1 +32767

Count Mode : CONTINU Lo Limit : +00000

Pld-strobe : PRELOAD Pld Value : +00000

Pld Filter : LOWFREQ On Preset : +32767

Cnt Filter : LOWFREQ Off Preset : +00000

Failure Mde: NORMAL

———————————— UIEW OMLY PARAMETERS ————————————
CtrlsStatus: 2QI0033 HSC Data »AIOO1

»Q1 SIZE : 16 #Al SIZE 15

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

ONFIG VALID

*\LMIONLESSON F
\EEPLﬂCE

4

Refer to section 8, “Configuring an HSC or Embedded HSC,” on page 10-50 for an

explanation of the parameters and values displayed on this screen.
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4. The module ID for UNKNOWNBASE (UNKNOWN/UNSUPPORTEDI/OBASE)is
32. If the module ID received from the PLC for the 1/0 base module is greater than

31, the UNKNOWNBASE base is displayed.

4 | | | | | | | | | I
iCo Eiohscll B K E K E E

>
SERIES 90-20
SOFTUARE CONFIGURATION

CPU Cat. #: ICKI2CPUZ11 SERIES 390-20 CPU 211
1,0 Cat. #: JQIGIITTITRIS UNKNOWN-UNSUPPORTED 10 BASE
I03can-Stop: NO Baud Rate : 19200
Pur Up Mode: LAST Parity ;. ODD
Logic From :@ RAN Stop Bits @ 1
Registers : RAN Modem TT : o 1-100 Second ~ Count
Passwords : ENABLED Idle Time : 10 Seconds
Chksun Urds: 4 Sueep Mode : NORMAL
Sueep Tmr : N-A nsec
———————————— VIEW ONMLY PARAMETERS ———————————
In Refaddr : x100001 Out RefAddr: (00001
Input Size : 16 Output Size: 16
<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
(]
:\LM90\LESSON EI% ONFIG VALID
\IEPLnCE 4/
(N | | | | | | | )

I
topu _Jiobasclie el & & g K Rk

>
SERIES 90-20
SOFTUARE CONFIGURATION

CPU Cat. #: IC692CPUZ11 SERIES 90-20 CPU 211
1,0 Cat. #: JQIGIITTITRIS UNKNOWN-UNSUFPORTED 10 BASE

HIGH SPEED COUNTER

Count En : DISABLED Time Base : 1000
Count Dir : UP Hi Linmit 1 +32767
Count Mode : CONTINU Lo Limit : +00000

Pld/strobe : PRELDAD Pld Value @ +00000
Pld Filter : LOWFREQ On Preset : +32767

Cnt Filter : LOWFREQ Off Preset : +00000
Failure Mde: NORMAL

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

Ctrl-Status: +(QI0033 HSC Data : o »Aloe1
»Q1 SIZE : 16 #Al SIZE : 15
<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1
:\LM9O\LESSON E& ONFIG VALID
\IFPLﬂCE J
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Section 6: Configuring a Micro PLC

A Micro PLC has the CPU, power supply, a high speed counter (except for the ACIN/
AC OUT models), inputs and outputs all built into one small device. You can configure
the Micro with Logicmaster by following the steps shown below, but also refer to the
Series 90 ™ Micro Programmable Controller User’s Manual (GFK-1065) and the Series 90 ™
Micro Programmable Logic Controller Self-Teach Manual (GFK-1104A or later) for additional
information.

To configure a Micro PLC, follow these steps:

1. Pressthe Micro softkey (Shift-F1 ) from the Logicmaster 90-30 Main Menu (i.e.,
the first screen you see after entering Logicmaster). This highlights the word Micro
at the top of the Logicmaster display showing you that it is selected.

2. Press the Config softkey (F2). After a short pause (during which the Logicmaster

copyright screen appears), your screen display will change to one similar to the one
shown below.

4l | | | | | | | | |
T Euo BOE O E K OF OFE T

SELECT OR CREATE A PROGRAN FOLDER

Progran Folder:

PLC Program Mame: sssscsesx

Folders in Drawer: C:\LM90Q

NN STATMNG  TEST TESTGBC TESTHIG TESTMIC

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<< Use Pglp-PgDn to page through folders. Press ENTER to start selectiomn. >>

3. Type the name you want to call your new folder. (In the example shown above,
“micro” was used.) Then press Enter . Logicmaster will then ask you if you want to
“create new folder?” Type Y for Yes. Your screen will look like the one shown below.
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/110 |cPu_ [STATUS | [SETUP_ |FOLDER |UTILTY |PRINT

i /e ST S —— ST S S S m
>
SERIES 90-30 » 90-20  MICRO CONFIGURATION SOFTUWARE

Version B.00 Direct Serial - COM

Fi1 ...... I1-0 Conf iguration

FZ2 ...... CPU Conf iguration

F3 ...... PLC Control and Status

F? ...... Programmer Mode and Setup
F& ...... Program Folder Functioms

F9 ...... Utility: Load/Storersetc.

Fio ...... Print Functions

<< Press ALT-K at any time to see special key assignments >>

OFFL INE
'NLMIONHICRO [PRG: MICRO ONFIG VALID
[REPLACE ///

4. Pressthe /O softkey (F1). The following screen will appear.

| | | | | | | | | |
. F E E E E E E F T

>
SERIES 398 MICRO
SOFTWARE CONFIGURATION

Catalog #: [[EEDLTIVH MICRO-14PT DCIN/RLYOUT, AC/DC
I10Scan—Stop: NO Baud Rate : 19288 Data Bits : 8

Pur Up Mode: LAST Parity : 0DD

Cfg From : RAM Stop Bits : 1

Registers : RAM Modem TT : 5] 17188 Second / Count
Passwords : ENABLED Idle Tine : 18 Seconds

Pur UP Diag: ENABLED
Sueep Mode : NORMAL
Sueep Tur : N/A MsEec
———————————— UIEW ONLY PARAMETERS ———-—-——-———————
In RefAddr : 7106601 Out RefAddr: 70868001
Input Size : 8 Output Size: b
<< More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>

OFFL INE]
C: \LM3B\MICRO PRG: MICRO CONFIG VALID
REPLACE]

5. If the Micro you are installing has the same Catalog # as the default selection, then
skip to step 7 discussed on the next page. If the Micro you are installing doesnot have
the same Catalog # as the default selection, then press the CPUsoftkey (F1). The
following screen will appear.
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1:@- Iz- 5— !1- L— !—,_ '?- z'a- -!:-u'a-
>
SERIES 98 MICRO
SOFTWARE CONFIGURATION
Catalog #: IC693DRA1/2 MICRO-14PT DCIN/RLYOUT, AC/DC
CATALOG # DESCRIPTION TVPE
4 1C693DRB1/2 MICRO-14PT DCIN/RLYOUT, AC/DC
5 IC693UAAGB3 MICRO-14PT ACIN/ACOUT, AC PS
b IC693UALBBG MICRO-23PT ANALOG, DCIN/OUT
7?7 ICe93UARBEBY MICRO-28PT ACIN/ACOUT, AC PS
8 ICe93CPU311 BASE 5-SLOT WITH CPU 311 8 MHZ
9 IC693CPU313 BASE 5-SLOT WITH CPU 313 18 MHZ
18 1C693CPU3Z1 BASE 1B8-SLOT WITH CPU 311 8 MHZ
11 1C693CPU3Z23 BASE 1B8-SLOT WITH CPU 313 10 MHZ
<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >)|
&« PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE »
« >
OFFLINE
C: \LHIB\HICRO
REPLACE]|
Note

Step 6 is only necessary if the Micro you are installing doesnot have the
same Catalog # as the default selection.

Move the cursor up or down using the Cursor Movement (or Arrow ) keys to the
correct selection. (When scrolling through the list, you may notice that other options
include switching to a 90-20 or a 90-30.) When you have your cursor on the correct
Catalog #, press Enter which will take you back to the screen shown on the top of
this page.

| | | | | | | | | |
. F E E E E E E F T

>
SERIES 398 MICRO
SOFTWARE CONFIGURATION

Catalog #: [[EEDLTIVH MICRO-14PT DCIN/RLYOUT, AC/DC
I10Scan—Stop: NO Baud Rate : 19288 Data Bits : 8

Pur Up Mode: LAST Parity : 0DD

Cfg From : RAM Stop Bits : 1

Registers : RAM Modem TT : 5] 17188 Second / Count
Passwords : ENABLED Idle Tine : 18 Seconds

Pur UP Diag: ENABLED
Sueep Mode : NORMAL
Sueep Tur : N/A MsEec
———————————— UIEW ONLY PARAMETERS ———-—-——-———————
In RefAddr : 7106601 Out RefAddr: 70868001
Input Size : 8 Output Size: b
<< More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>

OFFL INE]
C: \LM3B\MICRO PRG: MICRO CONFIG VALID
REPLACE]

Note

Refer to Chapter 4, “Configuration,” in the Series 90 ™ Micro
Programmable Controller User’s Manual (GFK-1065) for parameter
descriptions for each of the following screen.

On the screen shown above, you can move your cursor from field to field by pressing
the Cursor Movement (or Arrow ) keys. When you are in the field you want to
modify, you can either type in your choice or press the Tab key to scroll through the

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998 GFK-0466L
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Notes:

available selections (or Shift-Tab

to reverse the direction of the scrolling). From this

screen, press the Page Downkey to take you to the screen shown below.

1 |

>
SERIES 90 MICRO

| | | | | | | |
e E  FOOE F O E OFE O OF L

SOFTWARE CONF IGURATION

Catalog #: IGEENFP

MICRO-14PT DCIN-RLYDUT, AC/DC

Ctr Types : 4 A CTRS
———————————— UIEW ONLY
Ref Adr » 10497
Ref Adr Qo497
Ref Adr »ATOOO1

———————————— HIGH SPEED COUNTERS —---—--———————

=xxxx (1] Counters are TYPE — A ssoesx

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

SSLM9ONMICRD [PRG: MICROD
[REPLACE]|

Failure Mde: NORMAL

PARAMETERS ————————
Length 16
Length 16
Length 15

OFFLINE

ONFIG VALID

A. %AQ reference addresses will display for DC OUT models only.

B. The High Speed Counter screens will not appear for ACIN/ AC OUT models (since they do not

have High Speed Counters).

Note

If you are configuring the HSC (high speed counter) mode B1- 3, A4, move the

cursor to the Ctr Types field,

default selection to B1- 3, A4.

then press the Tab key once to toggle the
Counters B1- 3 are then configured on one

screen, A4 on another, pressing the Page Downkey to advance screens.

8. You can move your cursor from field to field by pressing the Cursor Movement

Arrow ) keys. When you are in the field you want to modify, you can either type in
your choice or press the Tab key to scroll through the available selections (or

Shift-Tab

to reverse the direction of the scrolling). From this screen, press the

Page Downkey to take you to the screen shown below.

N,

>
SERIES 30 MICRD

| | | | | | | | |
e £ FE O F  OE OF OE O OE OFE O

SOFTWARE CONF IGURATION

Catalog #: IQGEERINNIVE

MICRO-14PT DCIN/RLYOUT, AC-DC

Count Mode : CONTINU
Count Dir : UP

Time Base 1000
Strobe Edge: POS

Hi Limit 1 +32767
Lo Limit : +00000
Pld Value : +00000
On Preset : +32767
Off Preset : +00000

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

OFFL INE
:\LM9ONMICRD [PRG: MICRO
[REPLACE]|

DISABLED

TYPE A COUNTER 1
Count Enabl: DISABLED Dut Enable :
Pld/strobe : PRELOAD
Count Edge : PO3
Count Sig : NONE

ONFIG VALID

Chapter 10 I1/0 Configuration
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10-40

Note

Additional fields, PWNMOut %Ql1and Pul Out %Q2will display on DC
OUT models. Thisappliestoall of the following screens.

9. You can move your cursor from field to field by pressing the Cursor Movement

(or

Arrow ) keys. When you are in the field you want to modify, you can either type in

your choice or press the Tab key to scroll through the available selections (or
Shift-Tab  to reverse the direction of the scrolling). From this screen, press the

Page Downkey to take you to the screen shown below.

.

>
SERIES 90 MICRO

Catalog #: NRGERITN VS

| | | | | | | | |
e O E F OE O kK F O E T

SOFTWARE CONF IGURATION
MICRO-14FT DCIN-RLYOUT, AC-DC

~

Count Mode
Count Dir
Time Base
Strobe Edge:
Hi Limit
Lo Limit
Pld Value
On Preset
Off Preset

: CONTINU
:up

1000
POS

1 432767
1 +000O0
1 +000O0
1 +32767
1 +000O0

TYPE A
Count Enabl:
: PRELOAD
: POS
: NONE

Pldsstrobe
Count Edge
Count Sig

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

OFFLINE]
:\LH30\MICRO PRG: MICRO
NREPLACE

COUNTER 2 -——————
DISABLED Out Enable : DISABLED

ONFIG VALID

Note

For parameter and other detailed configuration information about the
High Speed Counter, refer to Chapter 6, “High Speed Counters,” in the
Series 90 ™ Micro Programmable Controller User’s Manual (GFK-1065)—for
newer models refer to GFK-1065D or later.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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10. You can move your cursor from field to field by pressing the Cursor Movement  (or
Arrow ) keys. When you are in the field you want to modify, you can either type in
your choice or press the Tab key to scroll through the available selections (or
Shift-Tab  to reverse the direction of the scrolling). From this screen, press the
Page Downkey to take you to the screen shown below.

| | | | | | | | | |
(e ———————

>
SERIES 90 MICRO

SOFTWARE CONF IGURATION
Catalog #: JiMaEkil))ipvea MICRO-14PT DCIN-RLYOUT, AC/DC

—————————— TYPE A COUNTER 3 ————
Count Mode : CONTINU  Count Enabl: DISABLED Out Enable : DISABLED

Count Dir : UP Pldsstrobe : PRELOAD
Time Base : 1000 Count Edge : POS
Strobe Edge: POS Count Sig : NONE

Hi Limit T 432767

Lo Limit 1 +0DOOO

Pld Value : +00000
On Preset : +32767
Off Preset : +00000

<< More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>

OFFL INE
*NLMIONMICRO [PRG: MICRO ONFIG VALID
[REPLACE 4//

Note

For detailed parameter descriptions, refer to Chapter 4, “Configuration,
in the Series 90™ Micro Programmable Controller User’s Manual
(GFK-1065)—for newer models refer to GFK-1065D or later. For
parameter and other detailed configuration information about the High
Speed Counter, refer to Chapter 6, “High Speed Counters,” in the Series
90 ™ Micro Programmable Controller User’s Manual (GFK-1065)—for newer
models refer to GFK-1065D or later.
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11. Use the same techniques to set up this screen as the previous ones; i.e., you can
move your cursor from field to field by pressing the Cursor Movement
keys. When you are in the field you want to modify, you can either type in your
choice or press the Tab key to scroll through the available selections (or Shift-Tab

(or Arrow )

to reverse the direction of the scrolling). From this screen, press the Page Downkey
to take you to the screen shown below.

@

>
SERIES 9¢ MICRO

Cataloy #: IQRGEENFVEA

SOFTWARE CONF IGURAT ION

| | | | | | | | |
e E OFOE O E O E F O OFE T

MICRO-14PT DCIN/RLYOUT, AC/DC

Count Mode : CONTINU

Count Dir : UP
Time Base :@ 1000
Strobe Edge: POS
Hi Linit 1 432767
Lo Linit 1 +00000

Pld Value : +00000
On Preset : +32767
Off Preset : +00000

TYPE A
Count Enabl:
Pld-strobe
Count Edge
Count Sig

OFFL INE

*SLM9ONMICRD [FRG: MICRD
[REPLACE]

COUNTER 4 —————
DISABLED Out Enable : DISABLED

: PRELOAD
: POS
: NONE

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

ONFIG VALID

12. After you have set up the final counter, press the Escape key to save your

configuration. Thiswill also return you to the main menu of the Configurator

package.

Expansion Units for the Micro PLC

For 28-point Micro PLCs, you can configure expansion units (up to 4 expansion units per

Micro PLC). Refer to Chapter 4, “Configuration,” in the Series 90™ Micro Programmable

Controller User’s Manual (GFK-1065)—for newer models refer to GFK-1065D or later. For
parameter and other detailed configuration information about the High Speed Counter,

refer to Chapter 6, “High Speed Counters,” in the Series 90™ Micro Programmable
Controller User’s Manual (GFK-1065)—for newer models refer to GFK-1065D or later.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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Micro PLC Memory Configuration Limits

Chapter 10 I1/0 Configuration

Memory Type Memory Limit
%R 256words
%Al 128words
%AQ 128words
%I 512bits
%Q 512bits
%G 1280bits
%M 1024 bits
%T 256 bits
%S 128bits

Note

These limits are specific to Micro PLCs.
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Configuration Rules and Miscellaneous Information

1.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998

When replacing the CPU (not a CPU211) of a non-default configuration with a SERIES
90 Micro, the additional prompt, “Existing 1/O Configuration will be lost, Continue RE-
PLACE ? (Y/N)” will be displayed. Confirming the prompt will cause the replacement
to occur; otherwise, the replacement will not occur.

When replacing a CPU211 with a SERIES 90 Micro, no additional prompts will be dis-
played.

When replacing a SERIES 90 Micro with another CPU (nota CPU211), the resulting con-
figuration will consist of the following: (1) aPSinrack0, slot 0; (2) the new CPU inrack
0, slot 1; (3) an 8-pt. Discrete Input module in rack 0, slot 2; (4) an 8-pt Discrete Output
module in rack 0, slot 3, (5) a 9030 HSC in rack 0, slot 4, and (6) all other racks unconfi-
gured.

If you select the MICROsoftkey from the Logicmaster 90 main menu and then select an
existing folder that contained either a 9030 or the 9020 configuration, then that existing
configuration will be displayed when the I/O softkey is pressed from the Configurator
main menu.

If you select either the 90-20 or 90-30 softkey from the Logicmaster 90 main menu
and then select an existing folder that contained a SERIES 90 Micro configuration, then
that existing configurationwill be displayed when the /0O softkey is pressed from the
Configurator main menu.

GFK-0466L
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Section 7: Configuring 90-30 I/0O Modules

To configure a 90-30 1/0 module:

1. Move the cursor to the slot where the module will be located and press Module 30
I/0(F1).

(EE | | | | | | | | | I
il in [P out JEd nix [k in Jeh out Kia nix Rother & B I8 |

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
2

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE W,

2. Select the module type by pressing the corresponding function key listed below.

Function Key | Module Type Description
F1 din Discreteinputmodule.
F2 dout Discreteoutputmodule.
F3 dmix Discretemixed module.
F4 ain Analoginputmodule.
F5 aout Analogoutputmodule.
F6 amix Analogmixed module
F7 other Other modulesifavailable
(see Note below)

Note

Other module types are currently unavailable. This key is reserved for
possible future use.

Press ALT-H to display help information for further explanations.

GFK-0466L Chapter 10 I1/0 Configuration 10-45
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3. The next screen lists the catalog numbers and available modules of the type you
selected. For example, when F1 is pressed, the following screen is displayed.

(1 | | | | | | | | | )
il in B out JEQ nix Bk in Jeo out Koo nix Kother K8 K M8

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:

Z
CATALOG # DESCRIPTION TYPE
1 IC693ACC300  INPUT SIMULATOR MODULE IN SIM
Z IC693MDLZ30  INFUT 120 VAC 8FT ISOLATED I ACS
3 IC693MDLZ31  INFUT Z40 VUAC 8FT ISOLATED I AC8
4 IC693MDLZ240  INPFUT 120 UAC 16PT I AC16
5 [IC693MDL241  INPUT 24 VDC 16PT I DC16
6 IC693MDL630  INPUT 24 VDC 8PT POS LOGIC I DCB
7 IC6I3MDL63IZ  INFUT 125 VUDC 8FT POS/NEG LOG I DC8
8 IC693MDL633  INFUT Z4 UDC 8PT NEG LOGIC I DC8

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE )

4. Select a module by moving the cursor down to any entry. Additional entries may be
displayed by pressing the Page Down key. Then, press the Enter key.

5. Move the cursor to the module’s reference address. The next highest available
reference address is automatically configured.

If you want to use a different reference address, enter it here. For a discrete module,
the reference address must begin on a byte boundary. (A byte boundary is a
reference address which is a multiple of 8 + 1; e.g., 1, 9, 17, or 25.) The software will
automatically adjust an incorrect entry to begin on a byte boundary. A message is
displayed when the highest available address has been assigned.

6. Press Rack (Shift-F1) or the Escape key to return to the rack display.

Note

12-point modules do not use consecutive address bits in PLC memory,
but they use bits 1 through 6 and 9 through 14. For example, if %Q0001
is assigned to a 12-point output module, %Q0001 through %Q0006 and
%Q0009 through %Q0014 will be associated with the output point.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998 GFK-0466L
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Configuring Generic 1/0 Modules

GFK-0466L

If a specific catalog number does not exist for a particular module, the configuration can
assign a generic reference address to that module.

The following table lists the catalog numbers to be used to configure modules generically
and the function key that would be pressed in order to select a particular generic

module.

Table 10-2. Generic I/0 Module Configuration

Generic Catalog Number Generic Description Function Key
INPUTS8 Genericlnput 8PT F1(din)
INPUT16 Generic Input 16 PT
INPUT32 Generic Input 32 PT
INPUT64 Generic Input 64 PT
OUTPUT5/8 GenericOutput5/8PT F2 (d out)
OUTPUT12/26 GenericOutput12/16PT
OUTPUT32 Generic Output 32 PT
OUTPUT64 Generic Output 64 PT
ALGIN4 Generic Input Analog4 CH F4 (ain)
ALGOUT?2 Generic Output Analog2 CH F5 (aout)
ALGOUT4 Generic Output Analog 4 CH
INOUTS8 Generic Input/Output 8PT F3 (d mix)
INOUT16 Genericlnput/Outputl6PT
INOUT32 Genericlnput/Output32PT
INOUT64 Genericlnput/Output64PT

Note

Do not configure Horner Electric analog or special modules as Generic.
Configure them as Foreign (third party) module so that the required soft
switch configuration data can be entered. For information about
configuring a third party module, refer to page 10-99.

Chapter 10 I1/0 Configuration
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Configuring an /O Link Interface Module

The Fanuc 170 link modules are grouped under the discrete mixed modules. To configure
a Fanuc 170 link module on the 1/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

2. Press Module 301/0 (F1) and then Discrete Mixed (F3) from the 1/0 Configuration
Rack screen to display a list of catalog numbers and discrete mixed modules.

(T | | | | | | | | L)
il in [P out JEd nix B in JEe out fia nix Kother & B M8

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
3

CATALOG # DESCRIPTION TYPE
1 IC693BEM320  GENERIC INPUT-DUTPUT 32-64 PT LINK

Z IC693MARSI0  MIXED ID 8FT 1Z0VAC IN/RLY OUT QI 8
3 IC693MDR390 MIXED I-0 8PT 24UDC IN/RLY OUT QI 8
4 INOUT8 GENERIC INFUT,OUTPUT 8 PT
5 [INOUT16 GENERIC INPUT-DUTPUT 16 PT
6 INOUT32 GENERIC INPUT-DUTPUT 32 PT
7 INOUTGE4 GENERIC INFUT,OUTPUT 64 PT

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NQEEPLACE ),

3. Position the cursor on the catalog number, IC693BEM320, and press the Enter key.
The following detail screen is displayed.

e | | | | | | | | L)
i in B out JEA nix e in [En out R nix Kpther B B T
>

SERIES 90-30 MODULE IN RACK } SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: JEEIEED] FANUC INPUT-DUTPUT 32-64 PT
3
1.0
Ref Adr i zQIo917?
LINK Length H 64
Reffdr
QI0017

1
:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE Y,

On this screen, the choices for the 1/0 address size are 32 and 64. The default value
is 64.
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4. If you select 32 as the reference size, the module will occupy 32 discrete inputs and
32 discrete output points. This is the same as if you select the catalog number
INOUT32 for the Generic Input/Output 32-Point Module.

(1 | | | | | | | | | )
il in B out JEQ nix Bk in Jeo out Koo nix Kother K8 K M8

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: JIIThE GENERIC INPUT-OUTPUT 32 PT
3 Ref Addr : »QI0O17 Size : 32

QI 32

Reffdr

QI0017

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE )

5. If you select 64 as the reference size, the module will occupy 64 discrete inputs and
64 discrete output points. This is the same as if you select the catalog number
INOUT®64 for the Generic Input/Output 64-Point Module.

(T | | | | | | | | | I
il in [P out JEd nix [k in Jeh out Kia nix Rother & B I8 |
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: [IIICEEEN GENERIC INPUT-OUTPUT 64 PT
3 Ref Addr : »QI0O17 Size : 64

QI 64

Reffdr

QI0017

1
:\LM9IO\LESSON E& ONFIG UALID
NBEPLACE W,

Configuring an 1/0 Link Master Module

Complete configuration instructions along with parameter descriptions for this module
are in Chapter 3, “Configuration,” of the Series 90-30 1/0O Link Master Module manual
(GFK-0823A or later).
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Section 8: Configuring an HSC or Embedded HSC

The Series 90-30 High Speed Counter module may be configured to count either up or
down, to count both up and down, or to count the difference between two changing
values. The module is configured for the application to function in one of three ways:

® As four 16-bit counters. Each of the four counters may independently count either
up or down. This module configuration is referred to as “Type A.” Each Type A
counter has 3 inputs and 1 output.

® Astwo 32-bit counters. Each may independently operate in UP/DOWN
PULSE/DIRECTION, or A QUAD B mode. This configuration is referred to as
“Type B.” Each Type B counter has 6 inputs and 2 outputs.

® Asone 32-bit differential counter, which can operate in UP/DOWN
PULSE/DIRECTION, or A QUAD B mode. This configuration is suitable for
applications requiring motion control, differential counting, or homing capability.
This counter uses all 12 of the module’s inputs and all 4 outputs.

For more information on the High Speed Counter module, refer to GFK-0293.

The High Speed Counter module accepts 12 configurable input signals, and provides 4
output signals for counter operations. Many additional features can be changed in the
configuration software for the application program.

To configure the High Speed Counter module:
1. Move the cursor to the slot where the module will be located.

2. Press Other (F8) and then High Speed Counter (F2) to locate a High Speed
Counter Module in the slot.

(T | | | | | | | | )
toon Eooe Erron Bl B R CE CE S
>

SERIES 90-30 MODULE IN RACK J sSLOT B
SOFTUARE CONFIGURATION

SL0T Catalog #:
4

CATALOG # DESCRIPTION TYPE
1 IC693APU300  HIGH SPEED COUNTER MODULE H3C

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE] Y,
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3. Pressthe En
pressing the

ter key to enter the catalog number shown in reverse video. After
Enter key, the following screen is displayed. This screen displays the

module configuration parameters for a Type A counter.

(G | | | | | | | | )
tpcn  fehsc  Jfrogn JRoi  eapn 8 B¢ K v |
>
SERIES 90-30 MODULE IN RACK J SLOT B
SOFTWUARE CONFIGURATION
SLOT | Catalog #: [TSEERIYIEEE HIGH SPEED COUNTER MODULE
4
APU300
Counter Typ: A Cnt Filt1&2: HIFREQ
HSC Ctrl/Status: xQI0049 Cnt Filt3&4: HIFREQ
HSC Data : #AIPO1 P1d Filt1&2: HIFREQ
Failure Mde: NORMAL P14 Filt 3 : HIFREQ
Osc Input : OFF Pld Filt 4 : HIFREQ
Osc Divider: 660
<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1
:\LMIO\LESSON E& ONFIG VALID
EEFLACE W,
Parameter Description
Counter Type | Select the desired counter type by entering A*, B, or C, or,press the Tab key.

Control/Status

Select the %QI reference location for discrete input data that the High Speed
Counter Module sends to the PLC, and discrete output data that the PLC
sends to the HSC Module. The length of the discrete data is fixed at 16 bits
(2bytes).

Discrete input data consists of status information, such as output status, strobe
input status, preload input status, home input status (for type C), and module
ready status.

Discrete output data consists of control information,suchasoutputenable/
disable strobeenable/disable counterenable/disable preloadenable/disable,
clearerror,and home command (for type C).

HSC Data

Select the %Al reference location for data sent to the PLC by the HSC module.
The length of the data is fixed at 15 words. HSC Data consists of accumulated
counts, strobe register contents, and the counter per timebase value.

Failure Mode

Enter a value to select an output failure mode. Choices are NORMAL*
FORCEOFFand HOLDLAST

OscillatorInput

This field allows the use of an internal oscillator reference in place of one count
input. The base value is 660 Khz. The reference is divisible by a 16-bit value
(refer to the Oscillator Divider explained below). Choicesare ON or OFF* .
ONselects the input to be used as an oscillator reference; OFF selects the
input to be used as a counter input.

Oscillator Select the 16-bit value that is divided into 660 Khz in order to achieve the
Divider final reference frequency. This value is only used if the Oscillator Input field
above is setto ON.
CountFilter Thisfield identifies the Counter Input Filter.

Preload Filter

Thisfield identifies the Counter Preload Filter.

* Defaultselection.

Chapter 10 1/O Conf
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4. Press the Page Down key to display the detail screen for Type A Counter 1.
Repeatedly press the Page Down key to scroll through the detail screen for each
counter and then return to the main detail screen for a Type A counter. Press the
Page Up key to display the detail screen for Type A Counter 4 and then scroll
through the counters in reverse order.

(T | | | | | | | | | I
thon s Erron Rbi  Keon K K K B K|
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #: HIGH SPEED COUNTER HODULE
4
AFU300
—————————— TYPE A COUNTER 1 @———r

H3C Count Mode : CONTINU

Count Dir : UP

Time Base 1000

Strobe Edge: POS

Hi Limnit o +32767

Lo Limit o +00000

Pld Value : +00000

On Preset : +32767

Off Preset : +00000

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NBEPLACE W,

Parameter Description

CountMode Select continuous (CONTINU?Y or single-shot (SINGSHOT counting.
CountDirection | Select the count direction for the type A counter. Choices are UP* or DOWN
Time Base Select the counts per time base (0 to +65,535 ). (Default = 1000)
Strobe Edge Specify the positive (POS* or negative (NEG edge active for the strobe input.

HighLimit Select the highest value for the count accumulator (-32,768 to +32,767 ).
(Default = 32,767 )

LowLimit Select the lowest value for the count accumulator (-32,768 to +32,767 ).
(Default = 0)
Preload Value | Selectthe accumulator preload value (-32,768 to +32,767 ). (Default= 0)
On Preset Select the output on accumulator value (-32,768 to +32,767* ).
Off Preset Select the output off accumulator value (-32,768 to +32,767 ).
(Default = 0)

* Defaultselection.
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5. To change from a Type A to Type B counter, press the Tab key with the cursor
positioned on the CounterType field on the main detail screen for the Type A
counter. When B is displayed in this field, press the Enter key.

This example screen lists the module configuration parameters for a Type B counter.

>

(| | |
thon s [Eiron Boi Ben K2 KK E G

~

SERIES 90-30 MODULE IN RACK J sSLOT B

SLOT
4

APU300

H3C

SOFTUARE CONFIGURATION

Catalog #: IC6I3APU300

HIGH SPEED COUNTER HODULE

Counter Typ: 0j Cnt Filt1&2: HIFREQ
Ctrl Status: =»QI0049 Cnt Filt3&4: HIFREQ
HSC Data #ATIO01 Pld Filt1&Z: HIFREQ
Failure Mde: NORMAL P14 Filt 3 : HIFREQ
Osc Input : OFF P14 Filt 4 : HIFREQ
O=c Divider: 660

*\LMIONLESSON F
\EFPLﬂCE

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

ONFIG VALID

6. Pressthe
Repeated

Page Down key to display the detail screen for Type B Counter 1.
ly press the Page Down or Page Up key to scroll through the detail screen

for each counter and then return to the main detail screen for the Type B counter.

>

(G | | | | | | | | |
thon s [Eiron Boi Ben K2 KK E G

~

SERIES 90-30 MODULE IN RACK J sSLOT B

SLOT
4

APU300

H3C

SOFTUARE CONFIGURATION
Catalog #: peiekfilglision HIGH SPEED COUNTER HODULE

—————————— TYPE B COUNTER 1 @ ————
Count Mode : CONTINU On Preset 1: +0008388607
Cnt 3ig PULS-DIR Off Presetl: +0Q0Q00000000
Time Base 1000 On Preset 2: +0008388607
Strobel Edg: POS Off PresetZ: +0000000000
StrobeZ Edg: POS
Hi Limnit +0008388607
Lo Limnit +0000000000
Pld Value +0000000000

*\LMIONLESSON F
\IFPLQCE

for Previous Page >»

ONFIG VALID

<< More Config Data Exists: PgDn for Next Page, Pglp
1

Note

Because there are two 32-bit counters, there will be two screens similar
to these example screens.

GFK-0466L Chapter10 1/0C
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10-54

Parameter Description

CountMode Select continuous (CONTINU? or single-shot (SINGSHOT counting.

Choicesare UP/DN PULS/DIR*, or AQUADB

CountSignal For Type B or C counter, select how each counter’s signals will be used.

Time Base Select the counts per time base (0 to +65,535 ). (Default = 1000)

Choices are POS* or NEG

Strobe Edge Specify the positive or negative edge active for the strobe input.

+2,147,483,647 ). (Default = +8,388,607 )

HighLimit Select the highest value for the count accumulator (-2,147,483,648 to

+2,147,483,647 ). (Default= 0)

LowLimit Select the lowest value for the count accumulator (-2,147,483,648 to

Preload Value Select the accumulator preload value (-2,147,483,648
+2,147,483,647 ). (Default=0)

On Preset Select the output on accumulator value (-2,147,483,648
+2,147,483,647 ). (Default= +8,388,607 )

Off Preset Select the output off accumulator value (-2,147,483,648
+2,147,483,647 ). (Default=0)

* Defaultselection.

Note

The Low Limit and High Limit parameters must be validated so that

low limit is less than or equal to the high limit.

7. To change from a Type B to Type C counter, press the Tab key with the cursor
positioned on the CounterType field on the main detail screen for the Type B

counter. When C is displayed in this field, press the Enter key.

This example screen lists the module configuration parameters for a Type C counter.

SERIES 90-30 MODULE IN RACK J sSLOT B
SOFTUARE CONFIGURATION

(| | | | | | | |
thon s [Eiron Boi Ben K2 KK E G
>

| N\

O=c Divider: 660

SLOT Catalog #: IC693APU300 HIGH SPEED COUNTER MODULE
4
APU300
Counter Typ: § Cnt Filt 1 : HIFREQ
HSC Ctrl-Status: xQI0049 Cnt Filt 2 : HIFREQ
HSC Data : »AIGO1 Pld Filtl1&Z: HIFREQ
Failure Mde: NORMAL Disbl Filtl: HIFREQ
Osc Input : OFF Disbl Filt2: HIFREQ

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NREPLACE ),
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8. Press the Page Down key to display the detail screen for a Type C counter. Press the
Page Down key to return to the main detail screen for the module.

(T | | | | | | | | L)
thon s Erron Rbi  Keon K K K B K|
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #: HIGH SPEED COUNTER HODULE
4
AFU300
—————————— TYPE C COUNTER ————————
H3C Count Mode : CONTINU Pld Value 1: +0000000000
Cnt Sig 1 : PULS/DIR Pld Value Z: +0000000000
Cnt Sig 2 : PULS/DIR On Preset 1: +0008388607
Time Base 1000 Off Presetl: +0000000000
Strobel Edg: POS On Preset Z: +0008388607
StrobeZ Edg: POS Off PresetZ: +0000000000
Strobe3 Edg: POS On Preset 3: +0008388607
Hi Linit ;. +0008388607 Off Preset3: +0000000000
Lo Linit D +0000000000 On Preset 4: +0008388607
Home Value : +0O00000000 Off Preset4: +0000000000

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE )

The configurable parameters on this screen are as described previously for the Type B
counter.

Use these detail screens to configure the features of the High Speed Counter module.
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Configuring the Embedded HSC for a CPU 211
The High Speed Counter module for a CPU 211 can only be a Type A counter.

4 | | | | | | | | | )
ion Riobescle BB K K K E &

>
SERIES 90-Z20

SOFTUARE CONFIGURATION

CPU Cat. #: IC692CPUZ11 SERIES 90-20 CPU 211
1,0 Cat. #: QMiprd)llisEsl 16 DC IN-/1Z RLY OUT~ 1ZOVAC P3

HIGH SPEED COUNTER

Count En : DISABLED Time Base : 1000
Count Dir : UP Hi Linmit 1 +32767
Count Mode : CONTINU Lo Limit : +00000

Pldsstrobe : PRELOAD Pld Value : +00000

Pld Filter : LOWFREQ On Preset : +32767

Cnt Filter : LOUFREQ Off Preset : +00000

Failure Mde: NORMAL

———————————— UIEW OMLY PARAMETERS ———————

Ctrl-Status: +(QI0033 HSC Data : o »Aloe1

»Q1 SIZE : 16 #Al SIZE : 15

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )y,

The HSC module may be configured after paging down from the CPU 211 detail screen.
Additional HSC parameters may be configured, as described in the following table.

Parameter Description

CountEnable Enable or disable the counter. Choices are ENABLEor DISABLE*.
CountDirection | Select the count direction for the module. Choices are UP* or DOWN
CountMode Select continuous (CONTINU?Y or single-shot (SINGSHOT counting.

Preload/Strobe | Select PRELOAD*or STROBESELECT
Preload Filter Select HIFREQ or LOFREQ?
Count Filter Select HIFREQ or LOFREQ?
Failure Mode Choices are HOLDLASTNORMAL*or FORCEOFEF

Time Base Select the counts per time base (0 to +65,535 ). (Default = 1000)

HighLimit Select the highest value for the count accumulator (-32,768 to +32,767 ).
(Default = +32,767 )

LowLimit Select the lowest value for the count accumulator (-32,768 to +32,767 ).
(Default = 0)

Preload Value Select the accumulator preload value (-32,768 to +32,767 ).

(Default = 0)

On Preset Select the output on accumulator value (-32,768 to +32,767 ).
(Default = +32,767 )

Off Preset Select the output off accumulator value (-32,768 to +32,767 ).
(Default = 0)

* Defaultselection.
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Section 9: Configuring a PCM Module

The Programmable Coprocessor Module (PCM) combines the function of a
Communications Module and the ASCII/BASIC Module into a single module. 1t may be
configured to behave as one CCM port, two independent CCM ports, one CCM port and
one BASIC application having one port, or one BASIC application using one or both
serial ports.

The following modes of configuration are available:

Mode Description
PCMCFG All configuration data for the PCM is located in the User Configuration
Data File (UCDF), created and loaded to the PCM using PCOP.
PROG PRT Select ProgrammerPort mode.
CCM ONLY Select CCM on both ports 1 and 2.

PROG/CCM Select port 1 for programmer connection and port 2 for CCM.
CCM/PROG Select port 1 for CCM and port 2 for the programmer.
BASIC Select both ports 1 and 2 for BASIC.
BAS/CCM Select port 1 for BASIC configuration and port 2 for CCM.

Logicmaster 90-30/20/Micro programming software provides configuration support of
the following modules:

e PCM with 160 KB memory module.
® PCM (multiple mode) with 192 KB memory module.
® PCM (multiple mode) with 640 KB memory module.

Available modes for each module are listed below:

Module Type

Mode 160K PCM 192K PCM 640K PCM
PCMCFG Yes Yes Yes
PROGPRT Yes Yes Yes
CCM ONLY Yes * Yes Yes
PROG/CCM Yes * Yes Yes
CCM/PROG Yes * Yes Yes
BASIC Yes Yes Yes
BAS/CCM Yes Yes Yes

* The interface for port 2 is fixed at RS-485 for the 160K modules.

For more information on the PCM, refer to the Series 90 Programmable Coprocessor Module
and Support Software User’s Manual, GFK-0255.
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Configuringa PCM

To configure a PCM on the I/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

\

/|3 |COPY  |REF LU [DELETE |UNDEL | | | | |
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK ¢
4
D

s | 1| 2 3 |
PROGRAMMNE

IGURAT

PUR321

CPU331

MDLZ40

I AC16

ReffAdr
» 10001

QI 32

RefAdr
Qloo1?

APU300
HSC

ReffAdr
QIOO49

AI0001

ONFIG VALID

1
:\LM9IO\LESSON E&
NEEPLACE

2. Press Other (F8) and then PCM (F1) from the I/0 Configuration Rack screen to
display a list of catalog numbers and modules.

(G | | | | | | | | | )
thon s [Eiron Boi Ben K2 KK E G
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
5
CATALOG # DESCRIPTION TYPE
1 IC693PCM300  PROGRAMMABLE COPROCESSOR 160K PCH
2 IC693PCM301  PROGRAMMABLE COPROCESSOR 192K PCH
3 IC693PCM311  PROGRAMMABLE COPROCESSOR 640K PCH

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E&
NREPLACE

ONFIG VALID

3. Position the cursor on the catalog number for the module you wish to select, and
press the Enter key. The module detail screen for the module you selected will be
displayed.
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Selecting the Configuration Mode

The configuration mode is selected in the Configuration Mode field on the module
detail screen. (The module detail screen is displayed by positioning the cursor on the
catalog number for the module you wish to select and pressing the Enter key.)

1. To select a different configuration mode, move the cursor to the ConfigurationMode
field and repeatedly press the Tab key until the desired mode is displayed on the
screen. Then, press the Enter key.

2. Complete the detail screen for the desired configuration mode, and press the Enter
key. For help selecting parameters, press ALT-H.

PCM CFG Mode
When PCMCFG mode is selected, the following PCM detail screen is displayed.

(1T | | | | | | | | | )
thon s Erron Rbi  Keon K K K B K|
>

SERIES 90-30 MODULE IN RACK J SLOT

SOFTUARE CONFIGURATION

SLOT Catalog #: IC693PCH300 PROGRAMMABLE COPROCESSOR 160K
5

HELF (ALT-H) for Serial Port Restrictions

Conf ig Mode: (g EWYs

PCH300

PCH

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE )

In this screen, the configuration mode is set to PCM CFGfor the PCM Configuration
Data File mode. This mode uses the User Configuration Data (UCDF) that was loaded
into a user module named UCDF in the PCMs battery-backed RAM memory. (The
UCDEF is created using PCOP software.) The configuration data is used for building the
configuration of the PCM during the power-up sequence, initializing available hardware
on the PCM and specifying the user or system tasks to be started. For more information,
refer to the Series 90 Programmable Coprocessor Module and Support Software User’s Manual,
GFK-0255.
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PROGPRT Mode

When PROG PRT(Programmer Port) mode is selected, the following PCM detail screen
isdisplayed.

(T | | | | | | | | L)
thon s Erron Rbi  Keon K K K B K|
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #: IC693PCH300 PROGRAMMABLE COPROCESSOR 160K
5
HELF (ALT-H) for Serial Port Restrictions
PCH300
Config Mode: FEREH ———- Port 1 —— —— Port 2 ——-
PCH Data Rate : 13200 Data Rate : 19200
Flow Contrl: HARDWARE Flow Contrl: HARDUARE
Parity : NONE Parity : NONE
Stop Bits : 1 Stop Bits : 1
Bits-Char : 8 Bits-Char : B

1
:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE )

Parameter Description
ConfigurationMode | The configuration mode is setto PROG PRT
Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K
and 640K modules may have an interface value of either RS-232* or
RS-485. The interface parameter is not used or displayed for the 160K
module.
DataRate Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .
FlowControl Type of flow control to be used on the port. Choices are HARDWARE*
SOFTWAREr NONE
Parity Type of parity to be used on the port. Choicesare NONE¥ EVEN or ODD
Stop Bits Number of stop bits for the port. Choicesare 1* or 2.
Bits per Character Number of bits per character for data transfer on the port. Choicesare 7
or 8*.

* Defaultselection.
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CCM ONLY Mode

When CCM ONLYmode is selected, the following PCM detail screen is displayed.

GFK-0466L

T |

>

I
tpcn  Jahsc  JEirgn JRoi Jepn N0 Jg K8 Rk

SERIES 90-30 MODULE IN RACK J SLOT

| | | | | | | )

SOFTUARE CONFIGURATION

SLOT Catalog #: IC693PCH300 PROGRAMMABLE COPROCESSOR 160K
5
HELF (ALT-H) for Serial Port Restrictions
PCHM300
Config Mode: EIR ——- Port 1 —— —— Port 2 ——-

PCH Battery Req: YES CCH Enable : YE3 CCH Enable : YES
CCH Mode . SLAVE CCHM Mode . SLAVE
Data Rate : 19200 Data Rate : 19200
Flow Contrl: NONE Flow Contrl: NONE
Parity ;. ODD Parity ;. O0DD
Retry Count: NORMAL Retry Count: HORMAL
Timeout : LONG Timeout : LONG
Turnft Delay: NONE Turnfi Delay: NONE
CPU ID : 1 CPU ID : 1

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE W,

Parameter

Description

ConfigurationMode

The configuration mode is setto CCM ONLY

BatteryRequired

Specify whether a battery is required. Choicesare YES* or NO

CCMEnable Specify whether the port is to be configured for use as a CCM port.
Choicesare YES* or NO
CCM Mode This parameter displays the availability of ports for CCM access.
Choices are SLAVE*, PEER or MASTER
Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K
and 640K modules may have an interface value of either RS-232* or
RS-485. The interface parameter is not used or displayed for the 160K
module.
DataRate Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .
FlowControl Type of flow control to be used on the port. Choices are HARDWARé&r
NONE*
Parity Type of parity to be used on the port. Choices are NONEEVEN or ODD*
Retry Count Retry counts for CCM mode. Choices are NORMAL*r SHORT
Timeout Length of timeouts used for CCM on the port. Choices are LONG*

MEDIUM SHORTor NONE

Turnaround Delay

Turnaround delay time to be used for CCM on the port. Choices are
NONE* 10 ms, 100ms, or 500 ms .

CPUID

Address of the port on a multi-drop network. This value is used to
calculate the backoff delay upon an inquiry collision in PEERmode.
The range of values allowed in this field is 1* to 254.

* Defaultselection.
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PROG/CCM Mode

PROG/CCMmode selects port 1 as the programmer port and port 2 for CCM. The
parameters for port 1 are the same as for PROG PRTmode; and for port 2, the
parameters are the same as for CCM ONLYmode.

CCM/PROG Mode

CCM/PROGmModEe selects port 1 for CCM and port 2 as the programmer port. The
parameters for port 1 are the same as for CCM ONLYmode; and for port 2, the
parameters are the same as for PROG PRTmode.

BASIC Mode

BASIC mode selects BASIC configuration for both ports 1 and 2. The parameters for
ports 1 and 2 are the same as for PROG PRTmode.

BAS/CCM Mode

BAS/CCMmode selects BASIC configuration for port 1 and CCM for port 2. The
parameters for port 1 are the same as for PROG PRTmode; and for port 2, the
parameters are the same as for CCM ONLYmode.
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Section 10: Configuring a TCP/IP Ethernet Module

Logicmaster 90-30/20/Micro programming software provides configuration support of
the TCP/IP Ethernet Module. For details about the TCP/IP Ethernet Module, refer to the
TCP/IP Ethernet Communications for the Series 90 ™ -30 PLC manual (GFK-1084).

Use the information in this section in conjunction with the “Procedure 2: Configuring
the Ethernet Interface with Logicmaster 90-30 Configuration Software” section of
chapter 2 of the TCP/IP Ethernet Communications for the Series 90 ™ -30 PLC manual
(GFK-1084).

Configuring a TCP/IP Ethernet Module

To configure a TCP/IP Ethernet Module on the 1/0 Configuration rack screen, do the
following:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

/| O3 |COPY  |REF WU [DELETE |UNDEL | | | I

I I
30 iofkyeniusil Jips  [Brckscllliconn Jg  Riother Je ilizoon |

RACK [
PS | 1 | 2 | 3 4 | 5 | 6 | 7 8 | 9 | 10
============P ROGRAMMED CONFEBERIRATION ===============

PUR321|CPU331 |MDL240 |QI 32 |APU30O |PCH300
I AC16 H3C PFCH
RefAdr | Ref Adr | Ref Adr

#10001|Q10017 Q10049
AI0001

1
:\LM9IO\LESSON E& ONFIG UALID
NEFLACE ),

2. Press the Communications softkey, i.e., Comm (F6). Your screen display will change
to the one shown on the following page.
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10-64

3.

(I | | | | | | | | L)
1 Zeiheifserialll K B3 K [Eeero fdu

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTWARE CONF IGURATION

SLO0T Catalog #: [N

6

()
:\LMSO\LESSON3 m& ONFIG UALID
NQEEELACE )

Press ethnet (F2). Your screen display will change to the one shown below.

(| | | | | | | | | L)
1 etmotfroriallel K E K K Ezero M8
>

SERIES 90-30 MODULE IN RACK § SLOT
SOFTWARE CONF IGURATION

SLOT Catalog #:
6

CATALOG # DESCRIFTION TYPE
1 IC693CMM3Z21  ETHERNET CONTROLLER ETHNET

<< CURSOR TD THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUF KEY FOR FPREVIOUS PAGE >

1
:\LMJONLESSON3 ﬁﬁ% ONFIG VALID
REPLACE

4. Press Enter to select the Ethernet Controller. You will then see the screen shown on

the following page.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998

GFK-0466L



10

T | | | | | | | | | \
i Eetncifseriaffl K Eeero [
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONF IGURATION

SLOT Catalog #: [PEEELLEFS] ETHERNET CONTROLLER
6
CHM3Z1
Conf ig Mode . TCP-IP
ETHNET| Status Address H »10001
Status Length : g0
IF nddress 0.0.0.0
Subnet Mask 0.0.0.0
Gateway IP Address 0.0.0.0
Name 3erver IP Address 0.0.0.0
Caution: Default IFP Addresz (0.0.0.0) needs remote network config

<< More Cowfig Data Existz: Pgln for Next Page, Pglp for Previous Page >3

1
:\LMJO\LESSON3 ﬁﬂ% ONFIG VALID
NREPLACE y

For detailed information about this screen, refer to the first two pages of the “Procedure 2:
Configuring the Ethernet Interface with Logicmaster 90-30 Configuration Software”
section of chapter 2 of the TCP/IP Ethernet Communications for the Series 90™-30 PLC
manual (GFK-1084).
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10-66

5. After you have assigned the IP address, etc., press Page Down to display the

following screen.

| | [ | | [ | | )
eseriallll 8 K K& Erero U |

—-30 MODULE IN RACK § SLOT

SOFTWARE  CONFIGURATION
T M 1C693CHN321 ETHERNET CONTROLLER

/e |
1 G thiet
>
SERIES 90
SLO0T Catalo
b

CHM3Z21
ETHNET| — 35ta
Data R
Parity
Stop B
Flou C
Turnf
Timeou
<< More C

1
:\LMIO\LESSON3 ﬁﬂ% ONFIG UALID
REPLACE /

—————————————— PORT CONFIGURATION ——---——————

tion Mgr Port —— — 35-W Load Port ——
ate : 19200 Data Rate : 19200
: ODD Parity : O0DD
its ¢ 1 Stop Bits @ 1
ontrl: HONE Flow Contrl: HONE
Delay: NONE Turnfi Delay: NONE
t ¢ LONG Timeout : LONG
onfig Data Exists: PgDn for Next Page, PgUp for Previous Page >>

Parameter Description
DataRate Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .
Parity Type of parity to be used on the port. Choices are NONE, EVEN, or ODD*
Stop Bits Enter the number of stop bits. Choicesare 1* or 2.
FlowControl Type of flow control to be used on the port. Choices are HARDWARé&r

NONE?*

Turnaround Delay

Turnaround delay time to be used for CCM on the port. Choices are
NONE* 10 ms, 100ms, or 500 ms .

Timeout

Length of timeouts used for CCM on the port. Choices are LONG*
MEDIUM SHORTor NONE

* Defaultselection.

6. Press the Escape key to return to the rack display. Press Escape again to save the

configuration.
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Section 11: Configuringa CMM Module

Logicmaster 90-30/20/Micro programming software provides configuration support of
the CMM Communications Module (multiple mode) with 32 KB. The following modes
of configuration are available:

Mode Description

CCM ONLY Select CCM on both ports 1 and 2.
CCM/RU Select port 1 for CCM and port 2 for RTU.
RTU/CCM Select port 1 for RTU and port 2 for CCM.
RTU ONLY Select RTU on both ports 1 and 2.

SNP ONLY Select SNP on both ports 1 and 2.
SNP/CCM Select port 1 for SNP and port 2 for CCM.
CCM/SNP Select port 1 for CCM and port 2 for SNP.
SNP/RU Select port 1 for SNP and port 2 for RTU.
RTU/SNP Select port 1 for RTU and port 2 for SNP.

For more information on the CMM, refer to the Series 90 Programmable Coprocessor
Module and Support Software User’s Manual (GFK-0255) and the Series 90 PLC Serial
Communications User’s Manual (GFK-0582).

Configuringa CMM

To configure a CMM on the 1/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

/| O3 |COPY  |REF WU [DELETE |UNDEL | [ | | | I
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK [
PS | 1 | 2 | 3 | 4 | 5 | 6 | 7 8 | 9 | 10
============P ROGRAMMED CONFEBERIRATION ===============

PUR321|CPU331 |MDL240 |QI 32 |APU30O |PCH300
I AC16 H3C PFCH
RefAdr | Ref Adr | Ref Adr

#10001|Q10017 Q10049
AI0001

1
:\LM9IO\LESSON E& ONFIG UALID
NEFLACE ),
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2. Press Communications (F6) and then Serial (F3) from the I/0 Configuration Rack
screen to display the catalog number of the CCM/RTU module.

(| | | | | | | | | )
i e Eeornll KK K O E OE

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
6

CATALOG # DESCRIPTION TYPE
1 IC693CHM311  COMMUNICATIONS COPROCESSODR CHH

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE

4

3. Position the cursor on the catalog number for the module you wish to select, and

press the Enter key. The module detail screen for the module you selected will be
displayed.

Selecting the Configuration Mode

The configuration mode is selected in the Configuration Mode field on the module
detail screen. (The module detail screen is displayed by positioning the cursor on the
catalog number for the module you wish to select and pressing the Enter key.)

1. To select a different configuration mode, move the cursor to the Configuration Mode

field and repeatedly press the Tab key until the desired mode is displayed on the
screen. Then, press the Enter key.

2. Complete the detail screen for the desired configuration mode, and press the Enter
key. For help selecting parameters, press ALT-H.
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CCM ONLY Mode

When CCM ONLYmode is selected, the following detail screen is displayed.

GFK-0466L

(T |

>

I I I
1 e JEcerrtull 0 g R Rk

SERIES 90-30 MODULE IN RACK J sSLOT @

| | | | | )

SOFTUARE CONFIGURATION

SLOT Catalog #: IC693CHMM311 COMMUNICATIONS COPROCESSOR
6
HELF (ALT-H) for Serial Port Restrictions
CHMM311
Config Mode: EIR ——- Port 1 —— —— Port 2 ——-
CHH CCH Enable : YE3 CCH Enable : YES
CCH Mode : SLAVE CCHM Mode : SLAVE
Data Rate : 19200 Interface : R3232
Flow Contrl: NONE Data BRate : 195200
Parity ;. ODD Flow Contrl: MONE
Retry Count: NORMAL Parity ;. ODD
Timeout : LONG Retry Count: NORMAL
Turnft Delay: NONE Timeout : LONG
CPU ID : 1 TurnA Delay: NONE
CPU ID H 1

1
:\LM9IO\LESSON E& ONFIG UALID
NEEPLACE )

Parameter

Description

ConfigurationMode

The configuration mode is setto CCM ONLY

BatteryRequired

Specify whether a battery is required. Choicesare YES* or NO

CCMEnable Specify whether the port is to be configured for use as a CCM port.
Choices are YES* or NO
CCM Mode This parameter displays the availability of ports for CCM access. Choices
are SLAVE* PEER or MASTER
Interface The interface parameter for port 1 can only be RS-232; port 2 of the 192K
and 640K modules may have an interface value of either RS-232* or
RS-485. The interface parameter is not used or displayed for the 160K
module.
DataRate Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .
FlowControl Type of flow control to be used on the port. Choices are HARDWAR&r
NONE*
Parity Type of parity to be used on the port. Choices are NONE, EVEN, or ODD*
Retry Count Retry counts for CCM mode. Choices are NORMAL*r SHORT
Timeout Length of timeouts used for CCM on the port. Choices are LONG*

MEDIUM SHORTor NONE

Turnaround Delay

Turnaround delay time to be used for CCM on the port. Choices are
NONE* 10 ms, 100ms, or 500 ms .

CPUID

Address of the port on a multi-drop network. This value is used to
calculate the backoff delay upon an inquiry collisionin PEERmode. The
range of values allowed in this field is 1* to 254.

* Defaultselection.
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RTU ONLY Mode

When RTU ONLY mode is selected, the following detail screen is displayed.

>

T |
1 I

SERIES 90-30 MODULE IN RACK J sSLOT @

| | | | | | | | I
ccortl 8 K KO E E

SOFTUARE CONFIGURATION

SL0T Catalog #: IC693CHMM311 COMMUNICATIONS COPROCESSOR
b
HELF (ALT-H) for Serial Port Restrictions
CHH311
Config Mode: QFUNLIRY ——- Port 1 —— —— Port 2 ——-
CHH RTIU Enable : YE3 RTU Enable : YES
Data Rate : 19200 Interface : R3232
Flow Contrl: NONE Data Rate : 19200
Parity : 0DD Flow Comtrl: NONE
Station Adr: 1 Parity ;. O0DD
Station Adr: 1

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE W,

Parameter

Description

ConfigurationMode

The configuration mode is setto CCM ONLY

RTUEnable

Specify whether the port is to be configured for use as an RTU port.
Choicesare YES* or NO

Interface

The interface parameter for port 1 can only be RS-232; port 2 of the 192K
and 640K modules may have an interface value of either RS-232* or
RS-485. The interface parameter is not used or displayed for the 160K
module.

Data Rate

Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .

Flow Control

Type of flow control to be used on the port. Choices are HARDWAR&r
NONE*

Parity

Type of parity to be used on the port. Choices are NONE ODD* or EVEN

Station Address

Enter avalue from 1* to 247.

* Defaultselection.

CCM/RTU Mode

CCM/RTUmode selects port 1 for CCM and port for RTU. The parameters for port 1 are
the same as for CCM ONLYmode; and for port 2, the parameters are the same as for

RTU ONLY mode.

RTU/CCM Mode

RTU/CCMmode selects port 1 for RTU and port 2 for CCM. The parameters for port 1
are the same as for RTU ONLY mode; and for port 2, the parameters are the same as for

CCM ONLYmode.
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SNP ONLY Mode
When SNP ONLY mode is selected, the following detail screen is displayed.

grcx B | | | | | | | | I
1 t Esciolkl  EOE K OE O OE
>

SERIES 90-30 MODULE IN RACK J sSLOT @
SOFTUARE CONFIGURATION

SLOT Catalog #: IC693CHMM311 COMMUNICATIONS COPROCESSOR
6
HELF (ALT-H) for Serial Port Restrictions
CHMM311
Config Mode: SPNTIR ——- Port 1 —— —— Port 2 ——-
CHH SHP Enable : YES SNP Enable : YES
SNP Mode : SLAVE 3NF Mode : SLAVE
Data Rate : 19200 Interface : R3485
Flow Contrl: NONE Data BRate : 195200
Parity ;. ODD Flow Contrl: MONE
Stop Bits : 1 Parity ;. ODD
Timeout : LONG Stop Bits : 1
Turnft Delay: NONE Timeout : LONG
Turnfi Delay: NONE

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )

Parameter Description
ConfigurationMode | The configuration mode is setto SNP ONLY
SNP Enable Specify whether the port is to be configured for use as an SNP port.
Choices are YES* or NO
SNP Mode This parameter displays the availability of ports for SNIP access.
Choices are SLAVE* or MASTER
Interface The interface parameter can be RS-232* or RS-485.
DataRate Data rate (bits per second or bps) for the port. Choices are 300, 600,
1200, 2400, 4800, 9600, or 19200* .
Parity Type of parity to be used on the port. Choices are NONE ODD* or EVEN
Stop Bits Most serial communication uses at least one stop bit. Slower devices use
two stop bits. Choicesare 1* or 2.
FlowControl Type of flow control to be used on the port. Choices are NONE*or
HARDWARE
TurnaroundDelay | Turnaround delay time to be used for CCM on the port. Choices are
NONE* 10 ms, 100ms, or 500 ms .
Timeout Length of timeouts used for SNP on the port. Choices are LONG*
MEDIUM SHORTor NONE

* Defaultselection.
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SNP/CCM Mode

SNP/CCMmode selects port 1 for SNP and port 2 for CCM. The parameters for port 1
are the same as for SNP ONLY mode; and for port 2, the parameters are the same as for
CCM ONLYmode.

CCM/SNP Mode

CCM/SNPmode selects port 1 for CCM and port 2 for SNP. The parameters for port 1 are
the same as for CCM ONLYmode; and for port 2, the parameters are the same as for
SNP ONLY mode.

SNP/RTU Mode

SNP/RTU mode selects port 1 for SNP and port 2 for RTU. The parameters for port 1 are
the same as for SNP ONLY mode; and for port 2, the parameters are the same as for
RTU ONLY mode.

RTU/SNP Mode

RTU/SNP mode selects port 1 for RTU and port 2 for SNP. The parameters for port 1
are the same as for RTU ONLY mode; and for port 2, the parameters are the same as for
SNP ONLY mode.
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Section 12: Configuring a Motion Product

GFK-0466L

(Formerly Configuring an APM)

The motion control products are intelligent, fully-programmable, one or two-axis
positioning controller integrated into the Series 90-30 PLC system. The Motion Mate
APM is an intelligent, fully-programmable, one or two-axis positioning controller. You
must have a Release 3.52 or later CPU module in order to configure a slot in the 1/0 rack
for a Motion Mate APM300. The Digital Servo Interface module also requires a 3.52 or
later CPU. The Motion Mate DSM302 requires a 6.50 or later CPU. For more information
on this family of products, refer to GFK-0707 and GFK-0664.

To configure a single axis Motion Mate APM on the 1/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
configured or previously unconfigured.

2. Press Other (F8) and then motion (F5) from the 1/0 Configuration Rack screen to
display the catalog number of the APM.

| | | | | | | | | |
1 ghse [rron [oi  [Erotionfiolinkiiop K £ I |
>

SERIES 908-30 MODULE IN RACK @ SLOT
SOFTWARE CONFIGURATION

SLOT Catalog it
2

CATALOG # DESCRIPTION TYPE
1 1IC693APU3B1 MOTION MATE APM3BO 1-AXIS MM-APM
2 IC693APU3BZ  MOTION MATE APM388 Z-AXIS MM-APM
3 1IC693DSM38Z MOTION MATE DSM388 2-AXIS MM-DSM

4 1IC693MCMBA1  DIGITAL SERUO INTERFACE 2-AXIS DSI

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIOUS PAGE >>

OFFLINE]
C: \LMIB\LESSON3 PRG: LESSON3 CONFIG UALID
REPLACE]

Note

The instructions on the following pages describe how to configure a slot
in the 170 rack for a single axis Motion Mate APM. These instructions
also apply to the two-axis Motion Mate APM as well. The only
difference is in the catalog number you select (IC693APU302 for the
two-axis Motion Mate APM instead of IC693APU301 for the single axis
Motion Mate APM).
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Configuring a Single Axis Motion Mate APM

10-74

To configure a single axis Motion Mate APM:

1.

Position the cursor on the catalog number for the single axis Motion Mate APM
(IC693APU301), and press the Enter key. The following detail screen is displayed.

| | | | | |
1 ehse [Efron [Koi  [Eotionkiolindigior & £ I |

>
SERIES 98-30 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog it MOTION MATE APM300 1-AXIS
2
APU3B1
Ref Adr : »#10001 Baud Rate : 19200
MM-APM| Ref Adr : 700001 Parity ¢ 0DD
Ref Adr ¢ ZAIABA1 Stop Bits : 1
Ref Adr : 7AQBB1 Data Bits : 8
7AI Pos Err: DISABLED Modem TT : 4] 171088 Second 7 Count
Fdback Type: ENCODER Idle Time : 18 Seconds
Ctl Loop : STANDARD SNP ID : ABOBO1

<< More Config Data Exists; PgDn for Next Page, PgUp for Previous Page >>

OFFLINE]
C: \LMIB\LESSON3 PRG: LESSON3] CONFIG UALID
REPLACE]

Servo Cmd : ANALOG
5}

Motorl Type: Motorl Dir : POS

Parameter Description
Reference The starting address for the %I user reference. Default= %I0001 or the next
Address highestavailable address. For both the single axis Motion Mate APM and the
two-axis Motion Mate APM, the reference length is fixed at 32 bits.
Reference The starting address for the %Q user reference. Default= %Q0001 or the next
Address highestavailable address. For both the single axis Motion Mate APM and the
two-axis Motion Mate APM, the reference length is fixed at 32 bits.
Reference The starting address for the %Al user reference. Default = %AI001 or the
Address next highestavailable address. For the single axis Motion Mate APM, the refer-
ence lengthis fixed at 15 words. For the two-axis Motion Mate APM, the ref-
erence lengthis fixed at 28
words.
Reference The starting address for the %AQ user reference. Default = %AQ001or the
Address next highestavailable address. For both the single axis Motion Mate APM, and

the two-axis Motion Mate APM, the reference length is fixed at 6 words.

%A Position
Error

If DISABLED*, the command position is displayed in the %Al table.
If ENABLEDthe position error is displayed in the %Al table.
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Parameter

Description

Feedback Type

ENCODERSelects A quad B (x4) incremental encoder input mode. LINEAR
selects Temposonics linear transducer (absolute feedback) input mode.

RESOLVERselectssingle or multiple resolver (absolute feedback) input mode.

CUSTOMEnd CUSTOMz2onfigure the Motion Mate APM inputs for special
applications.

ControlLoop

STANDARD*elects the normal Motion Mate APM motion control loop. The
STANDARD

loop provides avelocity command output proportional to position error, with
optional velocity feed forward and integrator gain terms. CUSTOMoops are
individually designed for special applications. For the two-axis Motion Mate
APM,

FOLLOWERelects a control loop which allows ratio tracking of a master input
with zero following error.

Baud Rate Transmission rate (in bits per second or bps) of data through the SNP port.
Choices are 300, 600, 1200, 2400, 4800, 9600, or 19200* .
Parity Parity is indicated by an ODD* or EVENnumber of bits, or whether no parity
bit (NONE is added to the word.
Stop Bits Number of stop bits. Most serial communications use one stop bit. Slower
devices may use two stop bits. Choicesare 1* or 2.
DataBits Number of data bits. Specify whether the CPU recognizes 7 or 8* bitwords.
Modem The time required for the modem to start data transmission after receiving the
Turnaround transmit request. Valuesare 0* to 2550, in multiples of 10 milliseconds.
Time
Idle Time Maximum link idle time. The time the module should wait for the next
message to be received from the communicating device before it believes that
the program device has failed and proceeds to its base state. Valuesare 1 to
60 seconds. (Default= 10 seconds)
SNPID The identification number of the SNP port. Messages for the module are sent
to this address. (Default = A00001)
ServoCmd Defines the Servo Interface Type (Analog or Digital), i.e., the type of command
output—refer to GFK-0781 or GFK-0840for details.
Motor Type GE Fanuc Motor Type—refer to GFK-0781 or GFK-0840for details.

Defaultselection.

Press the Page Down key to display the following detail screen:

v

| | | | | | | | | |
1 s [Eerrgn i [Erotionfdiolinkliop e & &

SERIES 98-38 MODULE IN RACK [§ SLOT

SOFTUARE CONFIGURATION

2

SLOT Catalog #: [ EELIJVE[F]

MOTION MATE APM38B@ 1-AXIS

APU301
AXIS 1
MM-APM User Units : 1 Pos Loop TC: 1808
Counts : 1 Vel at 16v : +0000OB4000
OT Limit Sw: ENABLED Uel FF % : 4]
Pos EOT : +0008388607 Intgr TC ms: 7]
Neg EOT : —0008388608 Intgr Mode : OFF
Pos Err Lim: +0000004096 Rev Comp : 7]
In Pos Zone: 10 DisDly (ms)>: 180

<< More Config Data Exists: PgDn for Next Page, Pglp for Preuvious Page >>

OFFLINE
C: \LMIB\LESSON3 [PRG: LESSON3
REPLACE]

CONFIG UALID
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10-76

Parameter Description
UserUnits Scale factor which allows the APM to be programmed in units appropriate for the
application. The ratio of user units to counts must be in the range
32:1 to 1:32 . Valuesare 1* to +65,535 .
Counts Scale factor which allows the APM to be programmed in units appropriate for the
application. The ratio of user units to counts must be in the range
32:1 to 1:32 . Valuesare 1* to +65,535 .
Overtravel Specify whether the APM uses the hardware overtravel limit switch inputs (CTLO5
Limit Switch and CTLO6 for axis 1; CTLO7 and CTLO08 for axis 2). If ENABLEDthen 10 - 30 VDC
must be applied to the inputs in order for the APM to operate. Valuesare
ENABLED*or DISABLED
Positive If the APM is commanded to go to a position greater than the positive EOT, an
Software End of | error will result and the APM will not allow axis motion. Values are -8,388,608
TravelLimit to +8,388,607*  user units.
Negative If the APM is commanded to go to a position less than the negative EOT,
Software End of | an error will resultand the APM will not allow axis motion. Valuesare
TravelLimit 0 to -8,388,608* user units.

PositionError
Limit

The maximum position error (Commanded Position — Actual Position)allowed
when the APM is controlling a servo. This parameter should normally be setto a
value 10 to 20 percent higher than the highest position error encountered under
normal servo operations. Range = 256* (user units / counts) <= POS ERR LIM
<= 60,000* (userunits/ counts). (Default=4096)

In PositionZone

When the servo position error is within this value and no motion is commanded,
the INZONE status bitis set. This parameter also determines the position error at
which PMOVE are considered to be complete.

Range = 0 to 2000. (Default= 10)

PositionLoop
Time Constant

The desired servo position loop time constant (in milliseconds). The lower the
value, the faster the system’s response. Values which are too low will cause
system instability and oscillation. For accurate tracking of the commanded
velocity profile, the position loop time constant should be 1/4to 1/2 of the
minimum system deceleration time. The time will not be accurate unless the
velocity at 10V value is setcorrectly. Valuesare 20 to +32,767 ms.
(Default = 1000)

\elocity at 10V

Actual servo velocity (in user units per second) for an APM velocity command
output of 10V. This value must be configured correctly in order for the position
loop time constant and the velocity feedforward gain percent factor to be
accurate. The APMs FORCE D/A OUTPUT %AQ immediate command and the
ACTUALVELOCITY %Al return data can be used to determine the proper
configuration value. Values are 100 to +8,388,607 . (Default = 4000)

\elocity
Feedforward
Gain

The percentage of commanded velocity that is added to the APM velocity
command output. Increasing this parameter causes the servo to operate with faster
response and reduced position error. Values are 0* to 100 percent; optimum
values are 80 to 90 percent. The velocity at 10V value must be set correctlyfor
proper operation of the velocity feedforward gain factor.

Integrator Time
Constant
(inmilliseconds)

Values should be 5 to 10 times the position loop time constant setting. Servo
instability will result if the integrator time constant is set too low. When the
integrator mode is setto CONTINUOUSdeceleration times must be 5 to 10 times
longer than the integrator time constant setting or servo overshoot will occur.
Setting the time constant to zero turns off the integrator. (Default = 0)

IntegratorMode

Operating mode for the position errorintegrator. OFF* means that the
integrator is not used. CONTINUmeans the integrator runscontinuously,
evenduring servo motion. INZONE means the integrator only runs when the
servoisatrest.
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Parameter

Description

Reversal
Compensation

A compensation factor which allows the servo to reverse direction and still
provide accurate positioning in systems containing backlash. Values are 0*
to +255.

ServoDrive
DisableDelay

The time delay (in milliseconds) from zero velocity command to the drive enable
outputswitching off. Disable delay is effective when the ENABLE DRIVE %l
bitis turned off or certain error conditionsoccur. This time delay should be
longer than the deceleration time of the servo from maximum speed. Valuesare
0 to +32,767 ms. (Default= 100)

* Defaultselection.

3. Press the Page Down key again to display this detail screen:

| | | | | | |
focn  [hsc [Eirgn Koi  ErotionfSiolindkior & |

>
SERIES 96-38 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: MOTION MATE APM308 1-AXIS
2
APU301
AXIS 1
MM-APM| Jog Vel ! +0000001000 Hi Limit : +00083886087
Jog Acc :  +0000010000 Lo Limit : -P008388608
Jog Acc Mod: LINEAR Home Positn: +0000000000
Home Offset: +00000
InitData 1 : 3] Fnl Hm Uel : +0000000500
InitData 2 : 3] Find Hm Uel: +8000002000
Home Mode : HOMESW

<< More Config Data Exists; PgDn for Next Page, Pglp for Previous Page >>

OFFLINE]
C: \LMIB\LESSON3 PRG: LESSON3J CONFIG UALID
REPLACE]
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Parameter

Description

Jog Velocity

The velocity (in user units per second) at which the servo moves during a jog
operation. Valuesare 0 to +8,388,607 (Default = 1000)

Jog Acceleration
Rate

The acceleration rate (in user units per second) used during jog, find home,
move at velocity, and abort operations. Valuesare 0 to +8,388,607
(Default = 10000)

Jog Acceleration

The acceleration mode for jog, find home, move at velocity, and abort

Mode operations. LINEAR* causescommanded velocity to change linearly with
time. SCURVEauses commanded velocity to change more slowly than the
linear mode at the beginning and end of acceleration intervals.

Datalnitl Thisfield is reserved for future use.
Datalnit2 Thisfield is reserved for future use.

High CountLimit

When the axis is moving in the positive direction and this value is reached,
actual position will roll over to the low count limit.
(Default = 8,388,607 )

Low Count Limit

When the axis is moving in the negative direction and this value is reached,
actual position will roll over to the high count limit.
(Default = -8,388,607 )

Home Position

The value (in user units) assigned to actual position at the end of a find home
cycle. Values are -8,388,608 to +8,388,607 . (Default= 0)

Home Position

The offset (in user units) of the servo final stopping point at the completion

Offset of afind home cycle. Home offset adjusts the final servo stopping point
relative to the encoder marker. Values are -32,768 to +32,767 .
(Default = 0)
FinalHome The velocity (in user units per second) at which the servo seeks the final
\elocity home switch transition and encoder marker pulse at the end of a find home
cycle. Final home velocity must be slow enough to allow a 5 millisecond
delay between the final home switch transition and the encoder marker
pulse. Valuesare 0 to +8,388,607 (Default = 500)
Find Home The velocity (in user units per second) at which the servo seeks the initial
\elocity home switch transitions during the find home cycle. If desired, find home
velocity can be set to a high value to allow the servo to quickly locate the
home switch. Valuesare 0 to +8,388,607 (Default = 2000)
Home Mode Select HOMESMY a home switch input is used as part of the find home

cycle. Select MOVE+or MOVE-for a unidirectional home cycle which does
not use the home switch input.

* Defaultselection.
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4. If you press the Page Down key again, the following screen is displayed.

| | | | | | | |
o1 1> [Eecrove JEprove [Eueloc [Eaccel Rouait [Kgload—plduel ] Jeblock Mewore |

>
SERIES 98-30 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: MOTION MATE APM388 1-AXIS
2
APU361
PROGRAM B
MM-APM] CommMand Data
C(NULL> +0000000000
C(NULL> +0000000000
C(NULL> +0000000000
CNULL> +0000000000
C(NULL> +0000000000
(NULL> R 1a1915151%1%151517)
C(NULL> +0000000000

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>

OFFLINE|
C: \LMIB\LESSON3 PRG: LESSON3 CONFIG UALID
REPLACE

This screen, and subsequent screens like this, enable you to specify a small set of
instructions to be downloaded to the APM upon initialization. (Note the change of
function softkey assignments on these screens.) The following table defines these
instructions; subsequent tables provide more detailed information about each

instruction.
Command Description
NULL The Null command causes no action.

CMOVE The Continuous Move (data = user units) command causes servo motion
without requiring the servo to stop in order for the next command to execute.

PMOVE The Positioning Move (data = user units) command causes the servo t
come to rest and be in zone before executing the nextcommand.

VELOC The velocity (in user units per second) for subsequent CMOVE and PMOVE
commands.

ACCEL The acceleration rate (in user units per second) for subsequent CMOVE and
PMOVEcommands.

WAIT The Wait for Discrete Input command causes the APM to wait for a bit
number (1 - 12) to be set before executing the nextcommand.

LOAD-P The Load Parameter command loads the specified parameter data into one of
the 20 parameter registers.

DWELL The Dwell command causes a delay equal to the dwell time (in milliseconds)
before execution of the nextcommand.

BLOCK The Block Number command assigns the specified block number to
subsequent commands. The block number is reported in the APM %Al
inputdata.

JUMP The Jump command causes program execution to transfer to the specified
blocknumber. The Jump can be unconditional (always occurs) or conditional
(occurs when the specified CTL bit is set). For aconditional Jump, the CTL bit
is tested when the Jump command is first encountered. If the CTL bitis not
set, testing of the bit will occur every 2 milliseconds during subsequent
PMOVE, CMOVE, or Dwell commands. Testing continues until the CTL bitis
set or a subsequent Block number command is encountered in the motion
program.
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Field Description
Data This field contains either a 24-bit signed integer or the number of an APM register
if the command hasa -P extension.
Command | Alegal APMcommand. For configuration, the legal commands are listed below.

(NULL): Do nothing.

BLOCK: Define block number. Valuesare 1 to +65,635 . (Default = 1)
The following commands have a value range from -8,388,608 to +8,388,607
When the -P suffix is used on the command, however, the maximum data value
is 255. (Default = 1) (A -1 placed at the end of the command indicates that the
command is foraxis1;a -2 indicates axis 2.)

CMOVE-AL: Regularmove,absolute, linear.

CMOVE-AS: Regularmove,absolute,s-curve.

CMOVE-AS-P: Regularmove,absolute,s-curve, use data in APM register.

CMOVE-IL: Regularmove,incremental, linear.

CMOVE-IL-P: Regularmove,incremental, linear, use data in APM register.

CMOVE-IS: Regularmove,incremental, s-curve.

CMOVE-IS-P. Regularmove,incremental,s-curve, use datain APM register.

PMOVE-AL: Positioningmove, absolute, linear.

PMOVE-AL-P: Positioningmove,absolute, linear, use datain APM register.

PMOVE-AS:  Positioningmove,absolute,s-curve.

PMOVE-AS-P: Positioningmove,absolute,s-curve, use datain APM register.

PMOVE-IL: Positioningmove,incremental, linear.

PMOVE-IL-P: Positioningmove,incremental, linear, use data in APM register.

PMOVE-IS: Positioningmove, incremental, s-curve

PMOVE-IS-P.  Positioningmove,incremental s-curve, use data in APM register.
The following commands have avalue range of 1 to 98,388,607 . When the
-P suffix is used on the command, however, the maximum data value is 255.
(Axisl= -1; Axis2= -2)

VELOC: Setvelocity. (Default = 2000)

VELOC-P: Set velocity to datain APM register. (Default = 1)

The following commands have avalue range of 1 to 134,217,727 . When the
-P suffix is used on the command, however, the maximum data value is 255.
(Axisl= -1; Axis2= -2)

ACCEL: Set acceleration. (Default = 5000)

ACCEL-P: Setacceleration to datain APM register. (Default = 1)

WAIT: Wait for some bit to go high before moving. Valuesare 1, 2,

4, 16, etc. (Default= 1)
The following commands have a value range from -8,388,608 to
+8,388;607~. (Default= 0)

LOAD-PO1: Load APM parameter register number 1.

LOAD-P02: Load APM parameter register number 2.

LOAD-P20: Load APM parameter register number 20.

The following commands have a value range from 0 to +65,535 . When the
-P suffix is used on the command, however, the maximum data value is 255.
(Axis 1= -11; AXis2=-%)
DWELL: Wait X milliseconds. Default = 0)
DWELL-P: Wait X milliseconds, where X is the value of the APM register.
(Default = 1)
If an entry other than one of the legal commands listed above is made, Logicmaster
90-30/90-20softwarewilldisplaytheerrormessage, “Incorrect data entry.”
AXis The axis number may be 1, 2, or N/A (NotApplicable).
Number
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5. Using the list of commands above, enter the command in the Command field, or

use the function softkeys to select a command. To use the softkeys, move the cursor
to the appropriate command field and press the softkey for the desired command.
In the following example, CMOVE (F2) was pressed.

RACK
oo Eerove Roetos acce Lot Recet cheteet Rtock [ere |
>
SERIES 90-30 MODULE IN RACK [§ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: ICG93APU3B1 MOTION MATE APM388 1-AXIS
2
APU361
PROGRAM @  PAGE 1

MM-APM| Command Data

+0000000000

(NULL> +0000000000

C(NULL> +0000000000

CNULL> +0000000000

C(NULL> +0000000000

CNULL> +0000000000

C(NULL> +0000000000

<< More Config Data Exists: PgDn for Next Page, PgUp for Previous Page >>
OFFL INE]

C: \LMIB\LESSON3
REPLACE]

6. If there is more than one type of command for a particular command (e.g., CMOVE),

use the Tab key to move through the various selections. In the example,
CMOVE-AL is the default for the CMOVE (F2) softkey. When F2 is initially
pressed, CMOVE-AL is displayed. To select another CMOVE command in this field,
press the Tab key to display CMOVE-AL-P, CMOVE-AS, CMOVE-AS-R CMOVE-IL,
CMOVE-IL-B, CMOVE-IS, and CMOVE-IS-P, in order.

7. When you press Load (F7) for the LOAD command, LOAD-PO1 s initially
displayed. To change the APM register number, press the Tab key. The display will
change from LOAD-P01 to LOAD-P02 ..... LOAD-Pn (where n is the parameter
register number). This eliminates having to make an entry in the Data field for the
LOAD command. If a value is entered into the data register for the LOAD
command, it is simply ignored.

8. The other commands do not support the Tab key. If the Tab key is pressed, an
“Inactive Key” error message is displayed and the key is ignored. In addition, the
Tab key will also generate an “Inactive Key” error message if it is pressed in the
Datafield.
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Section 13: Configuring an ADC Module

The Alphanumeric Display Coprocessor (ADC) Module is used with the CIMPLICITY
90-ADS software for developing user screens and graphic displays. The CIMPLICITY
90-ADS system is a character-based operator interface generator system for use with the
Series 90-30 PLC. For more information on this module, refer to the CIMPLICITY
90-ADS User’s Manual, GFK-0499.

To configure this module on the 1/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

2. Press Other (F8) and then Operator Interface (F4) from the I/0 Configuration
Rack screen to display the catalog number for the module.

ar-c 3 | | | | | | | L)
thon s [Eiron Boi Ben K2 KK E G
>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
9

CATALOG # DESCRIPTION TYPE
1 IC693ADC311  ALPHANUMERIC DISPLAY COPROC ADC

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NQREPLACE ),

3. With the cursor positioned on IC693ADC311, press the Enter key.
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Section 14: Configuring a GCM or Enhanced GCM

GFK-0466L

The Genius Communications Module provides the means for configuring global data to
and from the Series 90-30 programmable controller. To configure the Genius
Communications Module:

1. Move the cursor to the correct slot.

2. Press Genius (F2) and then GCM (F2) from the I/0 Configuration Rack screen to
display a list of catalog numbers and modules.

(T | | | | | | | | L)
1 en BB E kK K Eetatlh
>

SERIES 90-30 MODULE IN RACK } SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:

3
CATALOG # DESCRIPTION TYPE
1 IC693CHHM301  GENIUS COMMUNICATIONS MODULE GENCDM
Z IC693CHMM302Z  ENHANCED GENIUS COMM MODULE GENCDM

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
NEFLACE

3. Then press F2 (genius). The following screen will appear.
@ DI T T R T T T Y
obe _Jeaen _J R0 g i [Edefaltily |
>
SERIES 90-30 MODULE IN RACK § SLOT
SO0FTUARE CONFIGURATION
SLOT catalogy #: I
3
[
:\LMIONSYSTEM3 P
[REPLACE] J
4. Press F2 (gcm) and then press the Enter  key to select it. The following screen will

appear.
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5. With the cursor positioned on IC693CMM301, press the Enter key to display the
detail screen for the Genius Communications Module.

(1 | | | | | | | | )
1 ocn BB g R [defaltily
>

SERIES 90-30 MODULE IN RACK f SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: GENIUS COMMUNICATIONS MODULE
3

CHMM301

From Addr : 16 Baud Rate : 153K 3TD
GENCOM

Bus Addr 16: »GOO1 Length : 32

Bus Addr 17: »G0O33 Length : 32

Bus Addr 18: »GO6S Length : 32

Bus Addr 19: »GO97 Length H 32

Bus Addr 20: »G129 Length H 32

Bus Addr 21: #G161 Length : 32

Bus Addr 22: #6193 Length : 32

Bus Addr 23: 26225 Length : 32

(]

:\LMIO\LESSON e LESSON |

EPLﬂCE /

6. Complete the detail screen, using the definitions provided in the following table,
and press the Enter key again.

Field Description

FromAddress | Specifies the serial bus address from where the outgoing global data is sent.
The valid range for this field is 16 to 23, inclusive. By specifying one bus
address as output, the other seven serial bus addresses, by default, receive
incomingglobal data.

Baud Rate Selections for the baud rate include 153K STD, 76.8K, 38.4K , and 153K
EXT

Length The global references are fixed fields, referring to the address associated with
each of the eight serial bus addresses 16 through 23.

Each Length field represents the amount of data transferred to or from the
corresponding serial bus address, in units of bits. The length value, when added
to the fixed starting address, must not exceed %G256, the maximum allowable
global datareference.

The table below states the allowable values for each length, validated at the time of
entry.

Bus Address Starting Address Valid Lengths
16 %G001 0 - 256
17 %G033 0-224
18 %G065 0-192
19 %G097 0 - 160
20 %G129 0-128
21 %G161 0- 96
22 %G193 0- 64
23 %G225 0- 32
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If one field is increased beyond the default of 32 bits, the next field(s) must be decreased
to avoid overlapping addresses. For example, if 64 bits is specified for serial bus address

16, the data transmitted from this node maps to %G001 to %G064. Therefore, a length
of 0 must be assigned to serial bus address 17. The Length fields will be automatically

adjusted so that overlapping %G addresses are not possible.

Enhanced Genius Communications Module

GFK-0466L

Note

Beginning with Release 4.5, the 1/0 configuration is no longer limited to

two Enhanced Genius Communications Modules. The number of
Enhanced GCM modules that can be configured is now limited only by
the following:

® The presence of a Genius Communications Module. If a GCM module is
already configured, an Enhanced GCM module cannot be configured.
® The maximum configuration size of the PLC. If the references assigned to

the Enhanced GCM Modules causes the 1/0 configuration size to exceed the
maximum allowed, then the configuration cannot be stored to the PLC.

1. To configure an Enhanced Genius Communications Module, position the cursor on
IC693CMM302 in the catalog list of modules, and press the Enter key. The
following detail screen will be displayed.

(T

1

>

| | | | | | | | | )
Zen EOB OE E K E Eeratt |

SERIES 90-30 MODULE IN RACK J SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: N(MiEk[#,|k/0m
3

CMM302
3BA of This DROP ID i 33
GENCDOM| Module i 16 Baud Rate : 153K STD Data Defalt: OFF
56 Ref : [0} Status #10049 Report Flts: NHO
SBA Start Ref  Referemce Length M=gq Buffer Byte Offset
24 #GO257 0
25 #GO3B5 0 0
26 #G0513 0 0
27 ZGO641 0 0
28 “GO?69 o] o]

ENHANCED GENIUS COMM MODULE

#1,1,#6 lengths are bits, »Al.»AQ,%R are words

D :~\LM90~LESS0N F

\EFPLQCE W,

<{ More Config Data Exists: PgDn for Next Page, Pglp for Previous Page >>
1

ONFIG VALID
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2. Complete the detail screen, using the definitions provided in the following table.
Then, press the Enter key again.

Parameter

Description

Serial Bus Address

Indicates the Serial Bus Address of this module. Thisisthe address from

(SBA) which global data will be sent. Valuesare 0 to 31. (Default= 16)
of this Module
Baud Rate Selections for the baud rate include 153K STD, 76.8K, 38.4K , and

153KEXT. (Default= 153KSTD)

Data Default

If set to OFF the Enhanced GCM module will either zero out data being
supplied to the host PLC whenever the corresponding Genius device
supplying the data ceases to communicate on the bus or zero out data
being transmitted onto the bus when its host PLC ceases to scan its own
170 If setto HOLD the Enhanced GCM module will continue to pass on
the last valid state sent to it in either of these situations. (Default= OFF

Series Six Reference

Specifies the register location in a Series Six or Series Five CPU that
should be reserved for the global data that will be transmitted to it by
the Enhanced GCM module. A value of zero indicates that no register
location should bereserved. Valuesare 0 — 16,383 , inclusive.
(Default = 0)

Status

Specifies the location in PLC memory used to hold the status specified by
the Enhanced GCM module. The memory type for this field is restricted
to %l. (Default = the next highestavailable %Il value)

ReportFaults

If setto YES, the Enhanced GCM module will accept fault mail from its
host Series 90-30 PLC and transmit it onto the bus as a Genius datagram
which can be interpreted by a Series 90-70 Genius Bus Controller. If NO
is selected, the Enhanced GCM module will not pass on any fault
information. (Default= NQ

Drop ID

This parameter is used by a Series 90-70 PLC to identify the location of a
fault that has been reported by a Series 90-30 PLC via an Enhanced GCM
module. The Report Faults option of the Enhanced GCM module must
also be enabled. When locating two Enhanced GCM modules in one
Series 90-30 PLC, it is recommended that you assign a unique Drop ID

to each module in order to avoid conflicting identification information if
both modules are set up to report faults. Valid range is 16 through 254.
(Default = 33)

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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The following parameters apply for each configurable Serial Bus Address (SBAs 0

through 31):

Parameter Description
StartReference The starting reference address from or to which global data is being
transferred. The reference type can be %G, %R, %Al, %AQ, %l, or %Q.
ReferenceLength | The total length of the reference data, starting at the address specified by
START REE Valuesare 0 to 128 bytes; however, the units for this field will
be bits if the configured reference type is %l, %Q, or %G, and words if the
configured reference type is %Al, %AQ, or %R.
MessageBuffer The offset, measured in bytes, from the start of an incoming message at
Byte Offset which the Enhanced GCM module will start to extract data from the

incoming message. The first byte extracted is placed in PLC memory at the
start reference given in the configuration of the Serial Bus Address of the de-
vice transmitting the message. A value of zero indicates that the first byte of
the incoming message is placed at the starting references defined for each
Serial Bus Address.

The offset for the Serial Bus Address of the Enhanced GCM modaule itselfis
always zero; it cannot be changed. (Default = 0)

For each Serial Bus Address, the sum of the reference length and the message
buffer byte offset cannot exceed 128 bytes.

Since the Serial Bus Address of this module is used to transmit global data,
its reference address may overlap with other configured reference
addresses.

3. The Default (F9) can be used to set the reference addresses and reference lengths to
a combined Scheme 1 and Scheme 2 Genius global data. Serial Bus Addresses 16
through 23 may be configured to use Genius Scheme 1, and Serial Bus Addresses 24
through 31 may be configured to use Genius Scheme 2. All other Serial Bus
Addresses are set to their default value. In addition, all message buffer byte offsets

are set to zero.

For additional information on the configuration of devices and remote drops, see:

Genius Discrete and Analog Blocks User’s Manual (GEK-90486-2) — includes instructions for
configuringmost1/0 blocks.

Genius I/O System User’s Manual (GEK-90486-1) — details the data that can be transferred
using Read Configuration and Write Configuration COMREQs.
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Section 15: Configuring a Genius Bus Controller

10-88

The Genius Bus Controller (GBC) must be configured as part of the Series 90-30 PLC

system using the Logicmaster 90-30/20/Micro software (release 5 or later) or a Hand-held

Programmer (HHP). This includes configuring parameters for the GBC module itself,

and parameters specific to the devices on the GBC’s bus.

The LM90 configurator software program (release 5 or later) can be used to configure
the module in the offline mode. Once the complete set of configuration data has been
entered, it must then be downloaded to the PLC (in the online mode) to become

effective in the Genius Bus Controller.

1.

2.

The GBC is configured by completing setup screens in the Logicmaster 90-30
configuration software. The setup screens that are used for this module are shown
and described below. In the I/0 configuration screen, place the cursor at the slot
representation corresponding to the GBC’s installed location in the PLC rack.

/||- [COPY  |REF VU |DELETE |UNDEL | | | | |
in30 ioffayeniusf)  Jins  JEircksellficonn N Qiother B ilvzoon |

(30) Inactive key

RACK J
S | 1 | z | 3 4 | 5 6 | 7 | 8 | 9 | 10
s===zz====== PROG NI ED CONFIGURATIOMN ===============

PWR3Z1|CPU331

[
I\LMIONSYSTEM3 B}% ONFIG UALID
REPLACE W,

Then press F2 (genius). The following screen will appear.

T | | | | | | | | |
e Boon B E CE L e
>
SERIES 90-30 MODULE IN RACK E SLOT
SOFTUARE CONFIGURATION

SLOT catalogy #: I
3

[
I\LMIONSYSTEM3 iﬁ% ONFIG UALID
REPLACE W,
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3. Press F1 (gbc) and then press the Enter key to select the GBC. The following
screen will appear. (Note that the “defalt” softkey, F9, is inactive.)

(T | | | | L | | |
e Boon B E CE L e .
>

SERIES 90-30 MODULE IN RACK § SLOT
SOFTWARE  CONF IGURATION

3LOT Catalog #:
3

CATALOG # DESCRIFPTION TYPE
1 IC693BEM331 9030 GENIUS BUS CONTROLLER GBC

<< CURSODR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRE3SS PGDN KEY FOR NEXT PAGE, PGUF KEY FOR FREVIOUS PAGE  »>>

[
I\LMIONSYSTEM3 m& ONFIG UALID
REPLACE W,

4. Pressthe Enter key to select the GBC. Complete the GBC configuration entries in
the following screen:

(I | | | | | | | | |
e Bon E B E E FE F  Eictat
>

SERIES 90-30 MODULE IN RACK g SLOT
SOFTUARE CONFIGURATION

SLOT Catalog #: 9030 GENIUS BUS CONTROLLER
3
#I,40,%6 lengths are bits: #Al,»A0,<R are words
BEM331
—————————————————— BUS CONTROLLER MODULE DATA
GBC Module 35BA : 31 Baud Rate : 153K EXT Input Def : OFF
86 Ref : o] Status : #10001 Out at strt: ENABLED

DEVICE DATA
Device 3BA : 1 Inputl Ref : #10033 Inputl Len :
Device Type: GENERIC InputZ Ref : »AIO001 InputZ Len :
Outputl Ref: #O001 Outputl Len:
Output?Z Ref: #AQ001  OutputZ Len:

oo

<< More Devices Exist: PgDn for Next Device, Pglp for Previous Device >>
T

:\LMIENSYSTEM3 E& ONFIG UALID
REPLACE] W,

Note that the configuration screen consists of two parts: module-specific data (BUS
CONTROLLER MODULE DATA) and device-specific data (DEVICE DATA).

The default entries can be used as is, or changed. Until a valid configuration is stored to the
PLC CPU, the GBC will not operate on the bus, and its Channel OK LED will not light.

For additional information on the configuration of devices and remote drops, see:

Genius Discrete and Analog Blocks User’s Manual (GEK-90486-2) — includes instructions for
configuringmost1/0 blocks.

Genius I/O System User’s Manual (GEK-90486-1) — details the data that can be transferred
using Read Configuration and Write Configuration COMREQs.

Series 90-30 Genius Bus Controller User’s Manual (GFK-1034) — includes configuration and
additional details on relevant several topics including configuring for global data, as well
as details on assigned configuration parameters.
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Section 16: Configuring a High Density Analog Output Module

To configure a High Density Analog Output module, follow these steps:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

2. PresstheIm30 io key (F1). You will then see a screen similar to the following:

O I | | | | | | | | |
il in [B out [ nix B in Jee out e nix Rother B B M|

>

SERIES 90-30 MODULE IN RACK J SLOT
SOFTWARE CONFIGURATION
SLOT catalog #: I

3

1
:NLMIONTESTHIG E& ONFIG UALID
REPLACE _

3. Pressthe aout key (F5). Your screen will now look like the one displayed below:

bgick | | | | | | | |
tl in B out [ nix o in e out o nix Kother i B

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTWARE CONF IGURATION

SLOT Cataloy #:

3
CATALOG # DESCRIFTION TYPE
1 IC693ALG390  OUTPUT ANALOG ZPT VOLTAGE QALGUZ
Z 1C693ALG391  OUTPUT ANALOG ZPT CURRENT QALGIZ
3 1C693ALG3I9Z  OUTPUT ANALOG 8PT QALGE
4 ALGOUTZ GENERIC OUTPUT ANALOG Z CH
5 ALGOUT4 GENERIC OUTPUT ANALDG 4 CH

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<{ PRESS PGDN KEY FOR HEXT PAGE, PGUP KEY FOR PREVIOUS PAGE  >>

1
:\LMIONTESTHIG Qﬂm ONFIG UALID
REPLACE] /)

4. Move the cursor to the IC69ALG392 selection as shown above. Then press Enter .
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The next screen that appears will look like the one displayed below:

g ¥ | | | | | | | |
il in [P out [Ed nix B in Jea out Ko nix Koter B K |

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTWARE CONF IGURATION

SLOT Catalog #: IGEERINEEEY OUTPUT ANALOG 8PT
3
ALG39Z
fictive Chan: 1 #Al] Ref Adr: #AN001 I Ref Adr : #0001
QALGE Stop Mode : HOLD »1 Size : i]

Chamnnel 1 : 0,+10V

[]
:\LMIONTESTHIG E& ONFIG VALID
REPLACE )

Enter the remaining configuration parameters on this screen. You can move your
cursor from field to field by pressing the Cursor Movement  (or Arrow ) keys.
When you are in the field you want to modify, you can either type in your choice or
press the Tab key to scroll through the available selections (or Shift-Tab  to
reverse the direction of the scrolling).

The default number of Active Channels (Active Chan: ) is 1. You will not be able to
configure additional channels until you change this field (by typing in the correct
number (1 through 8) or by pressing the Tab key to increment the number). The
screen displayed below shows the default selections after changing the Active

Chan: field.

T | | | | | | | | |
i in [ out Jd nix i in [ out fi nix Fother B B 8

>
SERIES 90-30 MODULE IN RACK J SLOT
SOFTWARE CONF IGURATION

SLOT Catalog #: IC693ALG3IIZ OUTPUT ANALOG 8PT
3
ALG39Z
Active Chan: T #A0 Ref Adr: #AQ003 I Ref Adr : »10001
QALGB Stop Mode : HOLD »I Size : 8
Chamnnel 1 : 0,+10V
Chammel 2 : 0,+10U
Channel 3 : 0,+10U
Chammel 4 : 0,+10U
Channel 5 : 0,+10U
Chammel 6 : 0,+10U
Chammel 7 : 0,+10U
Chammel 8 : 0,+10V

[]
:\LMIONTESTHIG E& ONFIG UALID
REPLACE )
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Note

The entry in the Stop Mode field (HOLDor DEFLOWwhich stands for
default low) determines how the outputs will behave when the module
is toggled from RUNto STOPmode. When this value is set to HOLD(the
default), the outputs will retain their last state. When you change this

value to DEFLOWhe output will go to zero.

Other Configuration Considerations

Channels are scanned in sequential, contiguous order with channel 1 being the first to be

scanned.

The entry in %l Size will only accept 8 or 16. This field denotes the number of bits
returned to the user.

The only allowable entries for the %ARef Adr are %AQ addresses. The only allowable
entries for the %I Ref Adr are %l addresses.

The following tables show the configuration parameters applicable to this module.

Parameter Pararr_]et_er Parameter Values Parameter Param_eter
Description Defaults Units
Stop Mode Hold last state from HOLD or DEFLOW | HOLD N/A
RUN to STOP
ACTIVEChannels Numberofchannels | 1through8 1 Channels
converted
%AQ Ref Adr Startingaddressfor Standardrange %AQ0001, or next N/A
the %AQ reference highestavailable
type
%I Ref Adr Startingaddressfor Standardrange %10001, or next N/A
the %l reference type highestavailable
%I Size Number of %l status | 8or 16 8 bits
locations
Range of channel Type of outputrange | 0, +10V; -10, +10V; | 0, +10V \olts (Volt)
output (not identified 4,20mA0,20mA mA (Curr)
as such on the screen)

Notes:

10-92
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The %AQ Ref Adr field is the reference address for the %AQ data and points to the start of the
locations in the %AQ memory where the output data to the module begins. Each channel
provides 16 bits of analog output data as an integer value from 0 to 32,767 or —32,768 to 32,767.
depending on the range type selected. For detailed information of the data format, see the “CPU
Interface to Analog Modules” section in chapter 3 of the Series90-30 Programmable Controller /O
ModuleSpecifications (GFK-0898).

The %I Ref Adr  is the reference address for the %I data and points to the start of the locations
in the %I memory (i.e., the Input Table) where status information from the module is reported.
The user can select the number of %I status locations reported to the PLC by editing the value in
the %l Size field. Values allowable in the %l Size field are 8 or 16, which refer to the number
of %l locations reported to the PLC.
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The %I Ref Adr  field will only accept %l for %l Size values 8 or greater; the data
brought back is in the format that follows:

The first eight %l locations (available for %l SIZE values 8, 16)

%I Locations Description

%I Module OK -0’ indicates NOT OK, "1’ indicates module OK
%I+1

User Supply OK - Indicates when user supply is in specified limits;
reads a’0’ when User supply below specified limit, 1’ when User supply
OK

%l+2 — %I+7 Reserved for future modules. Not used in this module.

Second eight locations — (available for %l SIZE values 16)

%] Locations Description
%I+8 Channel #1 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+9 Channel #2 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+10 Channel #3 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+11 Channel #4 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+12 Channel #5 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+13 Channel #6 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%l+14 Channel #7 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)
%I+15 Channel #8 BROKEN WIRE - 0 = OK, 1 = Wirebroken (I modes only)

One of four output ranges can be selected. Two of which are voltage ranges. The default
range is 0-10V, where output voltage values ranging from 0 to 10 volts correspond to 0
to 32000 integer values from the 90-30 CPU. The -10 to +10V range, when selected,
corresponds from -32000 to 32000 from the CPU over an output voltage range of —-10 to
+10V. The two current ranges are 4 to 20 mA, and 0 to 20 mA.. In each of the current
ranges values between 0 and 32000 are sent to the module. Depending on which range
is selected, will determine if the module is in Current or Voltage mode.

The following tables shows values sent from the CPU to the module:

Sent values from
Range Module Mode *Allowed Values CPU
Otol0V \oltage 0to 32767 0to 32767
-10to 10 V \oltage — 32768 to 32767 -32768 to 32767
4t020mA Current 0 to 32000* 0to 32767
0to20mA Current 0to 32767 0to 32767

*The phrase, Allowed Values, refers to the values that are valid. If you send a value >
32000, the module will truncate that value to 32000 before sending it to the DAC.

Chapter 10 I1/0 Configuration
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Section 17: Configuring an Analog Combo Module

To configure an Analog Combo module, follow these steps:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

2. PresstheIm30 io key (F1). Your screen will change to one similar to the one shown
below.

O | | | [ | [ [ [ |
i in JFed out fEd nix b in JEo out Ria mix fother & B8 |

>
SERIES 90-30 MODULE IN RACK & SLOT
SOFTWARE CONF IGURATION

SLOT catalog #: I

3

1
:\LMIONLESSON Eﬂ ONF1G UALID
REPLACE] )

3. From this screen, press the a mix key (F6). Your screen will change to one similar to
the one shown below.

/1 | [ | [ | [ [ [ |
il in P out el nix b in JEn out i nix feother 1 & JO |

>
SERIES 90-30 MODULE IN RACK 3 SLOT
SOFTWARE CONF IGURATION

SLOT Catalog #:
3

CATALDG # DESCRIFTION TYPE
1 IC693ALG442  ANALOG CURRENT-VOLTAGE 1.0

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PFGDN KEY FOR NEXT PAGE, FGUP KEY FOR FREVIOUS PAGE  >>

1
:\LMIONLESSON Eﬂ ONFIG VALID
REPLACE W,

4. Currently, there is only one selection. (If more than one selection appears, use your
Cursor Movement  (or Arrow ) keys to move to Catalog # IC693ALG442.) Press
Enter to accept this selection and to move to the screen shown on the top of the
next page.
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>

3

SLOT Catalog #: WEERINEEEH

SERIES 90-30 MODULE IN RACK 4 SLOT
SOFTWARE CONF IGURATION
ANALDG CURRENT/VOLTAGE 1.0

(T | | | | | | | | |
i in [ out [ nix b in o out Ko nix Kother K& M|

ALG442
»A1 Ref Adr:
Stop Mode : H

- OUTPUTS -
Chamnel 1

- INPUTS -
Chamnel 1
Chammel 2

Chammel 4

o]
Chamnel 2 : 0,

6]
0
Chamel 3 : 0,
0

#AI0001 xALQ Ref Adr:

OLD

»+10U
+10V

,+10U
,+10U
+10V
,+10U

filarm Low
filarm Low
Alarm Low
Alarm Low

#AROO1

¢ +00000
© +00000
1 +00000

1
:\LH9O\LESSON mﬂ
REPLACE

+00000

#1 Ref Adr :

»1 Size

filarm High :
filarm High :
Alarm High :
Alarm High :

#10001
8

+32000
+32000
+32000
+32000

ONFIG VALID

/

5. All the remaining configuration need to be done on this screen. You can move your
cursor from field to field by pressing the Cursor Movement
When you are in the field you want to modify, you can either type in your choice or

press the Tab key to scroll through the available selections (or Shift-Tab

reverse the direction of the scrolling).

Note

(or Arrow ) keys.

The entry in the Stop Mode field (HOLDor DEFLOWdetermines how

the outputs will behave when the module is toggled from RUNto STOP
mode. When this value is set to HOLD(the default), the outputs will

retain their last state. When you change this value to DEFLOWhe
output will go to zero.

Other Configuration Considerations

The Alarm Low limit for each channel must be less than its corresponding Alarm High

limit.

The entry in %l Size will only accept 8, 16 and 24. This field denotes the number of bits

returned to the user.

The only allowable entries for the %ARef Adr are %AQ addresses. The only allowable
entries for the %I Ref Adr are %l addresses.

Chapter 10 I1/0 Configuration
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Analog Combo Configuration Parameters

Parameter

Parameter Description

Parameter Values

Parameter Defaults

Parameter
Units

STOP
MODE

Holdlast state from RUN to
STOP

HOLD or
DEFLOW

HOLD

N/A

%AIADR

Starting address for the %Al
reference type

standardrange

%AI10001, or next high-
estavailable

N/A

%AQ ADR

Starting address for the
%AQ reference type.

standardrange

%AQ0001, or next
highestavailable

N/A

%l ADR

Starting address for the %l
reference type

standardrange

%100001, or next
highestavailable

N/A

%I SIZE

Number of %l status loca-
tions

8,16,24

8

bits

RANGE

Type of input range and
range

0,+10 V,
-10,+10 V,
4,20mA,0,20mA

0,410 V

volts (Volt)
mA(Curr)

ALARMLO

Low limitalarmvalue

-32768 — 32752

0

Usercounts

ALARM
HIGH

Highlimitalarmvalue

-32760 — 32760

+32000

Usercounts

Notes:

10-96

1. The %Al Ref Adr

start of the locations in the %Al memory where the output data to the module

field is the reference address for the %AQ data and points to the

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998

begins. Each channel provides 16 bits of analog output data as an integer value from
0 to 32,767 or —32,768 to 32,767. depending on the range type selected. For detailed
information of the data format, see the “CPU Interface to Analog Modules” section
in chapter 3 of the Series 90-30 Programmable Controller 1/0 Module Specifications
(GFK-0898).

The %AQ Ref Adr field is the reference address for the %AQ data and points to the
start of the locations in the %AQ memory where the output data to the module
begins. Each channel provides 16 bits of analog output data as an integer value from
0 to 32,767 or —32,768 to 32,767. depending on the range type selected. For detailed
information of the data format, see the “CPU Interface to Analog Modules” section
in chapter 3 of the Series 90-30 Programmable Controller 1/0 Module Specifications
(GFK-0898).

The %I Ref Adr s the reference address for the %I data and points to the start of
the locations in the %I memory (i.e., the Input Table) where status information from
the module is reported. You can select the number of %I status locations reported to
the PLC by editing the value in the %l Size field. Values allowable in the %l Size
field are 8 or 16, which refer to the number of %l locations reported to the PLC. For
%I SIZE values 8 or greater, the data brought back is in the format described in the
table on the next page.

GFK-0466L
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First eight %l locations — (available for %l SIZE values 8, 16, 24)

%I Locations Description
%I Module OK -0’ indicates NOT OK, "1’ indicates module OK
%I+1 User Supply OK - Indicates when user supply is in specified limits;
reads a’0’ when User supply below specified limit, 1’ when User supply
OK
%I+2 — %I+3 Reserved for future modules. Not used in this module.
%l + 4 - %Il +7 E2 COMMREQ Status Bits

%l +4=0 OK, ifl=Invalid channel requested
%l=5=0 OK, ifl=Invalid alarmsetting
Low > High or
Low or High <0 in unipolar mode

Second eight locations (available for %l SIZE values 16, 24)

%] Locations Description
%I+8 Input: Ch #1 ALARM LO -0’ indicates value above limit, 1’ below
%I+9 Input Ch #1 ALARM HI -"0’ indicates value below limit, 1’ above
%I+10 Input Ch #2 ALARM LO -0’ indicates value above limit, '1’ below
%I+11 Input Ch #2 ALARM HI -0’ indicates value below limit, 1’ above
%I+12 Input Ch #3 ALARM LO -0’ indicates value above limit, '1’ below
%I+13 Input Ch #3 ALARM HI -0’ indicates value below limit, 1’ above
%I+14 Input Ch #4 ALARM LO -0’ indicates value above limit, '1’ below
%I+15 Input Ch #4 ALARM HI -0’ indicates value below limit, 1’ above

The third eight locations (available for %l SIZE values 24)

%I Locations Description
%I+16 Output Ch #1 BROKEN WIRE 0= OK, 1 = WireBroken
(Imodesonly)
%I+17 Output Ch #2 BROKEN WIRE 0= OK, 1 = WireBroken
(Imodesonly)
%I1+18 .. %I+23 Reserved for future modules. Not used in this module

One of four input or output ranges can be selected. Two of which are voltage ranges. The
default range is 0-10V, where input or output voltage values range from 0 to 10 volts. In
input mode they report 0 to 32000 integer values to the 90-30 CPU and in output mode
values between 0 and 32000 are sent to the module. The —10 to +10V range, values
between -32000 to 32000 are sent or received from the CPU over an input voltage range
of —10 to +10V. The two current ranges are 4 to 20 mA, and 0 to 20 mA. In each of the
current ranges, values between 0 and 32000 are reported back from the module to sent
to the module for the entire range.
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10-98

The following tables shows values sent from the CPU to the module for the Output

channels:
Sent values from
Range Module Mode *Allowed Values CPU
Otol0V \oltage 0to 32767 0to 32767
-10to 10 V \oltage — 32768 to 32767 —32768 to 32767
4t020 mA Current 0 to 32000* 0to 32767
0to20 mA Current 0to 32767 0to 32767

*The phrase, Allowed Values, refers to the values that are valid. If a user sends a value >
32000, the module will truncate that value to 32000 before sending it to the DAC.

The following table shows values sent from the Module back to the PLC for the Input

channels
Range Module Mode Sent values to CPU
Otol0V \oltage 0 - 32767
-10to 10 V \oltage -32768 — 32767
4t0 20 mA Current 0 - 32767
0to20mA Current 0 - 32767

The ALARM LO and ALARM HI data fields allow the user to enter values that cause
"alarm’ indications to be passed to the PLC. Each channel has a low limit alarm value
(ALARM LO) and a high limit alarm value (ALARM HI). These alarm values cause %l
points to be set as indicated in the tables above. Values can be entered in all high and low
limit fields, even though those channels may not be enabled. Values entered without a
sign are assumed to be positive. Value checking should be done to determine if the
ALARM LO and ALARM HI values are allowable for the appropriate RANGE. The

allowable values are:

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998

RANGE Possible limit values
4-20 mA 0..32760
0-20 mA 0..32760
0-10v 0..32760
-10 - +10V —32768..32760
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Section 18: Configuring a Third-Party Module

This section describes configuration of third-party modules. Reference addresses can be
configured for %l, %Q, %Al, and %AQ, in addition to a module ID and 16 bytes of
hexadecimal data.

To configure a third-party module on the 1/0 Configuration Rack screen:

1. Move the cursor to the desired rack and slot location. The slot may be either
unconfigured or previously configured.

/" |3 |COPY  |REF VU |DELETE |UNDEL | | | | | )
30 ioffayeniuslle s Jrcksellficonn By Riother B ilGzoon |

RACK
PS | 1 | 2 | 3 4 | 6 | 7 8 | 9 | 10
============P ROGRAMNMHED IGURATIDON ===============
PUR321 CcHM301
GENCON

1
:\LM9IO\LESSON E& ONFIG UALID
NQEEPLACE W,

2. Press Other (F8) and then Foreign (F3) from the I/0 Configuration Rack screen to
display the list of third-party modules.

(| | | | | | | | L)
toon Eooe Erron Bl B R CE CE S
>

SERIES 90-30 MODULE IN RACK } SLOT
SOFTUARE CONFIGURATION

SL0T Catalog #:
5

CATALOG # DESCRIPTION TYPE
1 FOREIGN FOREIGN MODULE

<< CURSOR TO THE DESIRED CATALOG NUMBER AND PRESS THE ENTER KEY >>
<< PRESS PGDN KEY FOR NEXT PAGE, PGUP KEY FOR PREVIODUS PAGE  >>

1
:\LM9IO\LESSON E& ONFIG UALID
REPLACE] Y,
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10-100

3. Press the Enter key to display the detail screen.

| | | |
focn  [Eihse [Efron ol orapeiolinkiiop & I |

>
SERIES 98-38 MODULE IN RACK [ SLOT
SOFTWARE CONFIGURATION
SLOT Catalog #: JECITHEN FOREIGN MODULE
4
FRGN
Module ID : 3
#1 Ref Adr : #18081 Byte 1 . 00PEABBB Byte 9 : 08
%1 Size : a Byte 2 . POPOABAB Byte 10 . 88
“Q Ref Adr : »#08001 Byte 3 : 88 Byte 11 : @88
70 Size : a Byte 4 : 8o Byte 12 : 08
#Al Ref Adr: “AIBBB1 Byte S5 H 1] Byte 13 . 88
“Al Size a Byte 6 : e Byte 14 : @88
7#AQ Ref Adr: ZAQ0B1 Byte 7 : 8o Byte 15 : 08
ZAQ Size a Byte 8 H 1] Byte 16 . 88
“R Ref Adr : 7#RBBB1 ¥R Ref Adr : 7RO0B1
“RCin> Size: a “RCout>Size: 4]

OFFLINE
C: \LMIB\LESSON? PRG: LESSON?| CONFIG UALID
REPLACE

Parameter Description

Module ID A1, 2,or3-digitsigned integer value representing a vendor module
designation. Arange of valid vendor module IDs is used to allow validation.

Reference Data | Enter the starting address and length for each of the %l, %Q, %Al, %AQ,

and %R references. The reference address parameters default to the next
highest reference address. The size parameters default to zero and are
validated to be within the configuration memory limits and the configured
CPU for the respective reference type.

Soft Switch Sixteen bytes of soft switch data can be configured. Bytes 1 and 2 are binary

Data values (00000000t0 11111111). Bytes 3through 16 are byte hexadecimal

values (00 to FF).

Note

Horner Electric modules must be configured as Foreign and the Module
ID must remain at the default value of 3. Refer to the Horner data sheet
for Soft Switch Data which is required to configure the modules. All
data sheets are available on the GE Fanuc BBS (804) 978-5458 in the
Horner Electric area under PLC files. Note that configuration data can
be stored to a Stopped PLC, but configuration data will not be
transferred to Horner modules like with GE Fanuc smart modules. You
must power-cycle the PLC for Horner modules to receive updated
configuration data from the CPU.

Logicmaster90-30/20/MicroProgrammingSoftware User’s Manual —September 1998
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Section 19: Configuration Reference View

The configuration reference view feature enables you to view tabular displays of
configured modules with the same reference (%I, %Q, %Al, %AQ, %G, or %R). This
feature can be helpful when assigning new reference addresses or resolving address
conflicts, such as overlapping.

Note

The configuration reference view feature is not available for the CPU
211

The reference view table is sorted in ascending order by user reference, with the lowest
address listed first. Mixed discrete inputs and outputs (%QIl) are shown in both the %Q
and %]l tables. Mixed analog inputs and outputs (%AQI) are shown in both the %AQ
and %Al tables.

Data contained in the reference view table may only be viewed; it cannot be edited.
Editing may only be done on the detail screens. Modules configured from the rack
screens have a reference address assigned to them. When a module is configured, it is
automatically entered into the Reference View table for its reference type. When a
module is deleted, it is automatically removed from the table.

When the reference address of a module is changed, the reference view table is updated
automatically.
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Displaying the Reference View Table

The Reference View screen for the current module reference type may be displayed by
pressing Reference View (Shift-F3) from any rack or detail screen in the 1/0
configuration rack function. From the detail screen, the cursor will be positioned at that
same module on the Reference View screen.

To display a different Reference View screen, after pressing Shift-F3 to select the
reference view function, press the appropriate function key (F3 through F8) for the view
screen you wish to display. For example, to display the %l Discrete Input Reference
screen shown below, press Reference View (Shift-F3) from an input module detail
screen, or Shift-F3 and then %I View (F3) from the detail screen of another reference

type.

/|Rack | | T | | I | | | | N\
i 4 Jciovu g vu BSai vulldag vullegr v Rieg vu B ilizoon |
>
A DISCRETE INPUT (xI1) UIEW —
TOTAL 1+Q : 240 HIGHEST REF CONFIGURED : 128

REFERENCE  PHYSICAL 10 MODULE

START — END  ADDRESS TYPE  TYPE DESCRIPTION
00001-00016 0.2 90-30 I AC16  INPUT 120 UAC 16PT

00017-00048 0.3 36-30 GENERIC INPUT/OUTPUT 32 PT
00049-00064 0.4 39-30  HSC HIGH SPEED COUNTER MODULE
00065-00096 0.7 AEM  APN AXIS POSITIONING MODULE 1-AXIS
00097-00128 0.8 AN AP AXIS POSITIONING MODULE 2-AXIS

1
:\LM9IO\LESSON E& ADDR OUERLAPS: NEECONFIG UALID
NBEPLACE ENTRY:  1JJiTOTAL ENTRIES:

The first line of the display area clearly identifies the reference type of this view. On the
second line, TotalUsed on an analog reference view screen shows the total number of
references configured. On a discrete reference view screen, Total 1+Q shows the
combined total. The highest reference number configured is also displayed on the
second line.

Each entry in the reference view table contains the following information:

Field Description

Reference Start — End | The starting and ending reference addresses for the module.

PhysicalAddress The PLC hardware physical address for the module. Each entry in this
columnwill contain the rack and slot information, each separated by a
period (for example rack.slot).

1/OType Theinput/outputtypewhichcontrolsthismodule.
Module Type The type and size of the module.
Description Thedescriptionfield.

If overlaps exist in the table, a Y (Yes) is displayed on the second status line at the bottom
of the screen. If there are no overlaps, an N (No) is displayed.
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The position of the selected entry is displayed in the Entry field, and the number of
reference table entries is displayed in the TotalEntries field. For example, in the
previous screen, the first entry is the selected entry, and the total number of entries is
five.

Moving the Cursor

Use the Up and Down cursor movement keys to scroll between rows of the Reference
View table. If the cursor is at the beginning or end of the table, pressing these keys will
scroll additional information not already displayed, one single row at a time. The cursor
field will always include an entire module (e.g., a single row).

Press the Home key to position the cursor at the beginning of the table, or the End key to
go to the end of the table.

If all the configured modules in the PLC cannot be displayed on a single screen, press
the Page Down key to view additional entries, or the Page Up key to view previous
entries.

Displaying the Detail Screen

All of the Reference View screens have a Zoom (F10) function key displayed at the top
of the screen. This key may be used to go directly to the detailed module screen for the
module highlighted on the Reference View screen.

In the following example, the 16-point input module with a starting reference address at
00001 is shown in reverse video.

/IRack | | T | | I | | | | I
i 4 Jciovu g vu BSai vulldag vullegr v Rieg vu B ilizoon |
>
A DISCRETE INPUT (xI1) UIEW —
TOTAL 1+Q : 240 HIGHEST REF CONFIGURED : 128

REFERENCE  PHYSICAL 10 MODULE

START — END  ADDRESS TYPE  TYPE DESCRIPTION
00001-00016 0.2 90-30 I AC16  INPUT 120 UAC 16PT

00017-00048 0.3 36-30 GENERIC INPUT/OUTPUT 32 PT
00049-00064 0.4 39-30  HSC HIGH SPEED COUNTER MODULE
00065-00096 0.7 AEM  APN AXIS POSITIONING MODULE 1-AXIS
00097-00128 0.8 AN AP AXIS POSITIONING MODULE 2-AXIS

1
:\LM9IO\LESSON E& ADDR OUERLAPS: NEECONFIG UALID
NEEPLACE ENTRY:  1JJiTOTAL ENTRIES:

When the Zoom (F10) key is pressed, the detail screen for this module is displayed.

To return to the Reference View screen, press Reference View (Shift-F3)
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Displaying the Rack Screen

All of the Reference View screens have a Rack (Shift-F1) function key displayed at
the top of the screen. This key may be used to go directly to the Rack screen from the
reference view function.

In the following example, the High Speed Counter module is shown in reverse video.
This module is physically located in slot 4 of the main rack.

/IRack | REF VU, | I | | | | )
i 4 Jciovu g vu BSai vulldag vullegr v Rieg vu B ilizoon |
>
- DISCRETE INPUT (x1) UIEW —
T0TAL 1+Q : 240 HIGHEST REF CONFIGURED : 128

REFERENCE  PHYSICAL 10 MODULE
START - END  ADDRESS TYPE  TYPE DESCRIPTION
00001-00016 0.2 90-30 I AC16  INPUT 120 VAC 16PT
00017-00048 0.3 90-30 GENERIC INPUT.OUTPUT 32 PT
00043-00064 0.4 90-30  HSC HIGH SPEED COUNTER MODULE
0006500096 0.7 RPN APM AXIS POSITIONING MODULE 1-AXIS
00097-00128 0.8 APM  APM AXIS POSITIONING MODULE Z-AXIS

1
:\LM9IO\LESSON E& ADDR OUERLAPS: NEECONFIG UALID
NQREPLACE ENTRY:  3JTOTAL ENTRIES:

When Rack (Shift-F1) is pressed from the Reference View screen, the screen will
display the main rack and highlight the slot of the module selected on the Reference
View screen (in this example, slot 4).

/| TZF3m |COPY  |REF VU |DELETE [UNDEL | | | | | I
30 ioffayeniuslel s Rercksellfaconn My Riother &l ilizoon |

5 6 | = 8 | 9 | 10

PUR321|CPU331 |MDL240 QI 32 PCH300 |CHMM311 |APU301 |APU302 |ADC311

I AC16 FCH CHH AFH AFN ADC

Refndr |Ref Adr
» 10001 |I10017

Refndr |Ref Adr
» 10065 | 10097
#0065 | 0097
#AI016 |»ATO40
#AQOO1 | »AQOAT7

1
:\LM9IO\LESSON E& ONFIG UALID
NREPLACE )

To return to the Reference View screen, press Reference View (Shift-F3)
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Overlapping References

GFK-0466L

Overlapping references may result in an invalid configuration. When the reference
address assigned to a module overlaps with another module’s reference address of the
same reference type, an asterisk (*) is displayed at the beginning of the row for both

modules. If the overlap is fatal, resulting in CONFIG INVALID, double asterisks (**) are

displayed.
(|Rack | | | | | | | | | )
T i o Rhg i fai vlldag vulkpr v fivg v B fzoon |
>
- DISCRETE OUTPUT C»Q) UTEWU -
TOTAL I+ : 41 HIGHEST REF CONFIGURED : 40
REFERENCE PHYSICAL 10 MODULE
START - END ADDRESS TYFE TYFE DESCRIFTION

= DOOG1-00016 0.2 90-30 } AC12 OUTPUT 120 VAC ©.54 12PT

= QOOO1-00005 2.6 90-30  ACS OUTPUT 120-240 VAC 2Aa S5PT ISOL
00017-00032 1.4 90-30 (RLY16 OUTPUT RELAY ZA 16PT
00033-00040 2.3 90-30 q ACB OUTPUT 120240 VAC 1A 8PT

1
:\LM9IO\LESSON E&
NEEPLACE

ADDR DUVERLAPS: ¥ ONFIG VALID
[ENTRY : 4QTOTAL ENTRIES: 1//

To resolve the conflicting overlap, position the cursor on the reference address which
must be changed and press Zoom (F10) . The detail module screen will be displayed,

allowing the address to be adjusted.

Caution

When adjusting reference addresses, be careful not to cause another

overlap.

Chapter 10 1/0O Configurati
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CPU Configuration

Use the CPU configuration function to set the operating characteristics of the CPU. To
access the CPU configuration functions, press CPU (F2) from the main menu. Then
continue below.

10

¥

| |sTATUS

hictinks  [Eonpid |

| | | |SETUP |FOLDER |UTILTY |[PRINT

40N SHE N N CEE SN N

CPU CONFIGURATION
F1 ... PLC Time-of-Day Clock
F3 ... fAssign PLC ID
F4 ... View Hemory Limits

ID: [RUN-DUT EN ZZms 3SCAN L4 ACC: WRITE LOGIC ONFIG NOT EQ
*N\LMIOM\LESSON [PRG: LESSON ONFIG VALID
REPLACE
Function
Key Function Description Page
F1 PLC Time View the computer’s time-of-day clock, or view and 11-2
change the PLC time-of-day clock.
F3 SNP ID Assign a new value to the Series Ninety Protocol (SNP) 11-4
ID.
F4 Memory Limits | Display the CPU memory allocation. 11-5

These functions are described on the pages that follow.

Storing the CPU Configuration to the PLC

Use the program utility functions (in ONLINE mode) to store configuration data to the
PLC. For instructions, refer to chapter 8, “Program Utilities.”

GFK-0466L
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PLC Date and Time

To display the current date and time, press PLC Time (F1) .

Note

The PLC time-of-day clock function is only available with the Model 331
and higher CPUs and the 28-point Micro PLCs. It is not available with
the Model 311 or Model 313 CPU. If the PLCTIM (Shift-F1) key is
pressed, the following screen is disabled and the software displays a
message indicating that the function is not available.

grFicTing [SNPID  [MEMLIN | | I I I I 7\
equal B2 K K K & F i |
>

TIME - OF - DAY CLOCK

DATE TIME

CURRENT PLC VALUES 03-19-00 05:24:57

NEW PLC UALUES [

PROGRAMMER 10-11-91 16:41:14

<< Type NEW PLC DATE(MM-DD-YY¥) or TIME(HH:MM:53),then press ENTER >>
<{ to 3Send NEU PLC UALUE in Highlighted Field to PLC, or Fress EQUAL >>
{{ =soft key to Copy both PROGRAMMER DATE and TIME to +the PLC. »>>

ZZms SCAN L4 ACC: WRITE LOGIC

[PRG: LESSON

Note

When this screen is first displayed, the time-of-day clock is read from
the PLC. Elapsed time is tracked by the Logicmaster 90-30/20/Micro
software. Other devices, such as CIMPLICITY 90-ADS, may change the
time-of-day clock, but the change will not be reflected on this screen
until you exit and return to this screen.

The current date and time for the programmer are displayed in all operating modes. To
also display the PLC date and time, place the computer in ONLINE or MONITORmode.
If the programmer is in OFFLINE mode or is not communicating with the CPU,
asterisks are displayed in the Current PLC Values fields.
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Changing the PLC Date and Time

To change the date and/or time shown for the PLC, the computer must be in ONLINE
mode and communicating with the PLC.

To make the PLC date and time the same as the values shown for the computer, press
Equal (F1) . To use a different date and/or time:

1. Enter the new date, using dash (minus) characters between fields (MM-DD-YY).

Abbreviation Description
MM Month from 1 to 12.
DD Day from 01 to 31.
YY Year from 00 to 99.

2. Enter the new time, using colons between fields (HH:MM:SS).

Abbreviation Description
HH Hours from 00 to 23.
MM Minutes from 00 to 59.
SS Seconds from 00 to 59.
Note

If hours are specified, entering minutes and seconds is optional. Partial
times must, however, end with a colon. For example, HH: or HH:MM:

3. Press the Enter or Escape key. The change in the currently highlighted field is sent
to the PLC and will appear in the Current PLC Values fields on the screen.

Chapter 11 CPU Configuration
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SNP ID

11-4

This SNP ID is for the Power Supply port only (see Note below). For multidrop
configurations, each CPU connected to the system must have a unique identification
name consisting of 1 to 6 characters. With 6.6 and later CPUs, you have the option of
using 1 to 7 characters. All previous releases allow up to 6 characters. The SNP ID is not
required for peer-to-peer communications.

The current SNP ID name is displayed in ONLINE or MONITORmode. To display the
current SNP ID or assign a new name, press SNP ID (F3) . The entry for the New SNP
ID field can only be changed in ONLINE mode with communications. If the
programmer is in OFFLINE mode or is not communicating with the CPU, asterisks are
displayed in the Current SNP ID field.

/" |PLCTIN | I8 [MENLIN | | | | | | )
1 N ¢ B K Kk K F |

>

ASSIGN PLC ID

CURRENT PLC ID ABOO1
NEW PLC 1D [

<{ Enter New PLC ID value into MNEW PFLC ID field. 3>
<{ Press ENTER to =zend NEW PLC ID to the attached PLC 3>

Z2Zns 3CAN L4 ACC: WRITE LOGIC
[PRG: LESSON

Note

On Release 7 351 and 352 PLCs, Port 1 and Port 2 have their IDs stored
in the configuration (see page 10-18 and following for 351/352 port
configuration and each port’s SNP ID.

Changing the SNP ID Name
To change the identification of the PLC:

1. Enter a new name in the New SNP ID field, using the alphanumeric characters
(A —Z,0 —9) or special characters (—, @, _, #,%, %, <, >, =, +, &). The first
character must be alphabetic.

Note

Lower-case characters may be entered using the Hand-Held
Programmer; however, Logicmaster 90-30/20/Mlicro software supports
only upper-case characters.

2. To clear the SNP ID, enter all blank characters.

3. Press the Enter key to send this new name to the attached SNP device.
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PLC Memory Limits

GFK-0466L

To display the reference and logic memory limits for the PLC, press Memory Limits
(F4) . The limits are fixed, based on the model of the CPU. This screen shows the fixed
memory limits for a CPU 331.

/|pLeTin | [SNPID | TEAEY | | | | | | )
Y B R R R E T

>

PLC MEMORY CONFIGURATION
Discrete| System |Discrete|Internal|Temporary|| Global
Type Input Use Output |Discrete| Status Genius
“l w3 “l) “M “T ~G
Size 512 128 512 1024 £56 1280 |CFG
(Bits) 512 128 512 1024 256 1280 |PLC
fimalog | Analog |Register| CPU CPU
Type Input Output | Memory | Memory Model
»Al »Al “R Total Number
(Uords) (Hords)| (Mordsl| (Bytes)
Size 128 64 2048 16384 331 CFG
128 64 2048 16384 33 PLC

ZZms SCAN

[PRG: LESSON

The current memory allocations stored in the program folder are displayed in all
operating modes. To display the PLC values, place the computer in ONLINE or
MONITORmode.

The upper portion of this screen shows the maximum values for discrete references (%I,
%Q, %M, %T, %S, and %G). These values are set by the system and will change only
when the CPU model number is changed.

The lower portion of this screen shows values for register references (%Al %AQ, and
%R). These values are also set by the system and will change only when the CPU model
number is changed. The sum of CPU memory, according to the particular CPU model is
displayed in the CPU Memory Total field.

Configurable Memory

Beginning with Release 9.02, all model 351 and higher CPUs have configurable %R,
%AQ, and %Al memory. Refer to page 10-24 for information about this feature.
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Appendix|  Programming Lesson

A

This appendix contains a tutorial for the programming software package. The lesson
includes:

Creating a program folder.

Creating a program.

Entering a variable declaration.
Adding ladder logic to the program.
Printing the program.

Exiting the programmer.

Help Screens

Logicmaster 90-30/20/Micro software includes detailed Help screens. These Help screens
are loaded onto the hard disk of your programmer during the software installation
procedure and are readily accessible. To access the Help screens, press ALT-H for help,
ALT-I for instruction mnemonic help, or ALT-K for key help.

Starting the Lesson

Before you can start, the programming software must be installed and started. If that
has not been done yet, please turn back to chapter 2, “Operation,” for instructions.

Exiting the Programmer

You can exit the programmer at any time by pressing the CTRL-Break keys.

GFK-0466L A-1



Creating a Program Folder

A-2

For this lesson, you will create and use a program folder named LESSON

When Logicmaster 90-30/20/Micro software is started (if the current default directory is
an existing program folder), a screen similar to the one shown below appears. If the
software is already running, you can display a similar screen from the Program Folder
menu by pressing Folder (F8 or Shift-F8 ) from the Programming Software main
menu and then Select (F1) .

. | | | | | | | | )
T Ewo B OE E K E OE T

SELECT OR CREATE A PROGRAHN FOLDER

Progran Folder: IS I

PLC Program Name: sessesses

Folders in Drawer: C:\LM30

<< Type a folder name, or use the cursor keys to select an existing folder. >>
<< Use PgUpsPgDn to page through folders. Press ENTER to start selection. >>

\P pre: vo7vee? y
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1. If the current default directory is not an existing program folder, type in a name of
seven characters or less for the folder. For this lesson, type LESSON

2. Press the Enter key. The following prompt will appear at the top of the screen:

Program folder does not exist; create new folder? (Y/N)

3. To create the program folder, enter Y (Yes). The software will accept the name and
display the Programming Software main menu.

/" |PROGRM |TABLES |STATUS | | | |SETUP [FOLDER |UTILTY |PRINT

throgrnfRatablesistatusil & Q8 Jgsetup RifolderfRiitiltullprint |
> I
SERIES 90-30 /9620 PROGRAMMING SOFTWARE

Verzion 4.01 Direct Serial - COM

Fi..... Program Display~-Edit

FZ2 ..... Reference Tables

F3 ..... PLC Control and Status
F? ..... Programmer Mode and Setup
F& ..... Program Folder Functions
Fa ..... Itility: Load-3toresetc.
Fio ..... Print Functions

<< Press ALT-K at any time to see special key assignments >>

]
:\LMIO\LESSON ﬁﬂ%
NQREPLACE )

The name of your new program folder (LESSON should be displayed at the bottom of
the screen.
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Creating a Program

A-4

Create a program in this program folder by pressing Program (F1) . The following
screen will be displayed:

KTFRDGRH | TABLES |STATUS | | |SETUP  |FOLDER |UTILTY |PRINT ﬁ\\

|
dinsertfedit Jemodityfcoarchlis 2 [opt ionfEgoto [emore [izoon |
N

[ START OF LD PROGRAM LESSON 1 (s *)
[ VARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
[ END OF PROGRAM LOGIC 1

T
:\LMIO\LESSON Eﬂ% BLK: MAIN WESIZE:  123JJRUNG 0004
\:FPLQCE : i 4//

The screen shows a [ VARIABLE DECLARATIONS] marker where variable declarations
can be inserted. Variable declarations are used to list nicknames and reference
descriptions for the block. At the MAIN block, the nicknames listed in the variable
declaration table are known throughout all blocks; in a subroutine block, the nicknames
are local and known only to that particular block.

Some programs will contain no declarations. This lesson shows how to enter a variable
declaration.
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Entering a Variable Declaration

To enter a variable declaration:

1.

3.

GFK-0466L

Use the cursor keys to move the cursor block to the [ VARIABLE DECLARATIONS]

marker.

Press Zoom (F10) to display a table where variables for the program can be
entered.

/| S0EL |TBLES |STATUS | | | |SETUP |FOLDER |UTILTY |[FRINT
Hinsertffaedit Rodeletefisearchiigsort N B Rigoto [EregionilUsuitch

VARIABLE

DECLARATION TABLE

REFERENCE

NICENAME REFERENCE DESCRIFTION

[ENTRY 0001

T
:\LESSON m{m BLK: _MAIN
\:FPLQCE : T

Press Insert (F1) to begin entering information in the Reference field.

4 | | | | | | | | L )
T F E F E F K E E T

>

VUARIABLE DECLARATION TABLE

REFERENCE

NICKNAME REFERENCE DESCRIFTION

[ENTRY 0001

D
*\LESSON mﬂ BLK: _MAIN
\JLFPLHCE : T
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4. Enter the machine reference which the nickname will represent. For this lesson,
type %I33 or 33l .

5. Press the Enter key. The cursor block moves to the Nickname field.

6. Enter the nickname count, and press the Enter key. The cursor block moves to the
Reference Description field.

4 | | | | | | | | L )
T E T E  FE OE FE O E E E RO

>

VARIABLE DECLARATION TABLE

REFERENCE  NICKNAME REFERENCE DESCRIFTION

410033 count -

T
:\LESSON mﬂ BLK: _MAIN ENTRY 0001
\:FPLﬁCE : B 4//

7. For this lesson, we will not use the Reference Description field. Press the Escape key
to save your entries and leave INSERT mode. Note that when you press the
Escape key, the software automatically changes your entry in the Nickname field to
uppercase letters.

/| RG] |TABLES |STATUS | |SETUP [FOLDER |UTILTY |PRINT )

| |
dinsertfedit [deletofkoarchicsort B2 & [goto [eregiontsuitch

VARIABLE DECLARATION TABLE

REFERENCE = NICKNAME REFERENCE DESCRIPTION

#10033 COUNT ]

T
:\LESSON gﬂ% BLK: _MAIN ENTRY 0001
\JLEPLHCE : i 4/)

8. Press the Escape key again to return to the program ladder logic display.
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Adding Ladder Logic to the Program

To create logic for the example program:

1. On the program screen, use the Down cursor key to move the cursor to the
[ END OF PROGRAM LOGIC] marker.

2. PressInsert (F1) . You can now insert ladder logic at the cursor location.

/| T3%3@ |TMRCTR |MATH  |RELATN |BITOP |DATAMY |TABLES |[CONURT |CONTRL |OPN SP \

i Bk R O sm g G Rivert [Bhorz fEhore
>
[ START OF LD PROGRAM LESSON 1 (= *)
[ VARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
|
[ END OF PROGRAM LOGIC 1
1
:\LMIOM\LESSON P [BLK: MAIN QRSIZE: 1Z3QRUNG 0004
EPLHCE : B J

The top line of the display shows these ladder logic functions:

Relay contacts and coils.

Timers and counters.

Math functions.

Relational (comparison) functions.
Logical bit operation functions.
Data move functions.

Table functions

Conversion functions.

Control functions.

Open space operations.

All of these functions are described in chapter 3, “Program Editing.” For additional
information, refer to the Series 90-30/20/Micro Programmable Controllers Reference Manual,
GFK-0467.

Note

ALT-E can be used to toggle the display of the status area at the bottom
of the screen. Press ALT-E to remove the status information; then, press
ALT-E again to display it again. For more information on the status
area, refer to chapter 2, section 6, “Screen Format.”
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3. The reverse-video block on the top line shows that the currently selected type of
function is RELAY. Press F1 to start the rung with a normally open contact.

/|Z3ET@ |MRCTR [MATH  |RELATN |BITOP |DATAMU |TABLES |CONURT |CONTRL |OPN SP )

1o ()R- (SM)-Jg-(RM)-Rivert [Jhorz —linore |

>
[ START OF LD PROGRAM LESSON 1 (= )
[ UARIABLE DECLARATIONS 1

[ BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

TTTTTY
| 5

[ END OF PROGRAM LOGIC 1

(
:\LH2O\LESSON P BLE: MAIN RSIZE: 1Z3QRUNG 0004
\:fPLHCE : 1 4//

4. Typein %l as areference for the contact. Note that typing 1l has the same result.

The reference appears in the command line at the top of the screen.

5. Press the Enter key. The software automatically changes your entry to the correct
format and moves the cursor to the next location in the rung.

/| T3%Y@ |TMRCTR |MATH  [RELATN |BITOP |DATAMU |TABLES |CONVRT |CONTRL |OPN SP \
11

I
1 1R &l () (St (RM)-Rivert |Rehorz —ilgmore |
.|
[ START OF LD PROGRAM LESSON 1 (% *)
L UARIABLE DECLARATIONS 1

L BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

»10001

—

L END OF PROGRAM LOGIC 1

1
:\LMI0M\LESSON i3 [BLE: MAIN QRSIZE: 123QRUNG 0004
\:FPLQCE : H 4’/
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6. Add a math function to the rung. Press Math (Shift-F3) to select the math

functions. At the top of the screen, the reverse video block moves to MATH. The
second line shows the types of math functions that are currently available. Press
Add (F1) to place an addition function in the rung.

/|RELAY | THRCTR |E |RELATN |BITOP |[DATAMY |TABLES [CONURT [CONTRL |OPN SP )
3

1 YT 2SN iio fonoi Bt K [tupes |

>

[ VARIABLE DECLARATIONS 1

[ BLOCK DECLARATIONS 1

[ START OF PROGRAM LOGIC 1

#10001

T
:\LMIO\LESSON gﬂ% BLK: MAIN WESIZE:  123JJRUNG 0004
\:PPLQCE : i 4’/

7. Use the Tab key to move the cursor to the first input parameter (I1). This represents
the first of the two numbers to be added.

/"|RELAY |TMRCTR | [RELATN |BITOP |DATAMY |TABLES |CONURT |CONTRL |OPN SP

thdd _JeEsub JE pdiv__Jenod Jsort My i dlitypes
L

[ UARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
[ START OF PROGRAM LOGIC 1
210001
— —{ app_|-

INT

| 7777777 S| Eryyy sy

T 12

T
:\LMIONLESSON m{% BLK: MAIN WNSIZE:  123JRUNG 0004
\J;FPLHCE : :: 4/)

8. Specify the first number to be added. For this lesson, enter %R17 or 17R. This
represents register reference %R0017. Then, press the Enter key.
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9. Use the Tab key to move the cursor to the second input parameter (I12). This
represents the number to be added to the current value of the reference %R0017.

/RELF\&' | THRCTR | |RELATN |BITOP |DATAMV |TABLES |CONURT |CONTRL |OPN SP\
iadd _ sub K gdiv _ Janod  Wesqrt B s Hltupes |
>
[ VARIABLE DECLARATIONS 1
L BLOCK DECLARATIONS 1
L START OF PROGRAM LOGIC 1
»10001
— —{ ADD_|-

INT
#ROO1? {11 Q}-777e9e?
eoeEE |2
T
:\LH90M\LESSON [P BLE: MaIN QRSIZE: 123QRUNG 0004
PLﬂCE : H J

10. Enter the number 4 as the value to be added. Press the Enter key. Because you did
not type a % symbol before the number, the software knows it is a constant.

/|RELAY | THMRCTR | |RELATN |BITOP |DATAMY |TABLES |CONURT |CONTRL |OPN SP )

hii Eoun Kbl Rty Rrod Esort K K Mtupes

>

r VARIABLE DECLARATIONS 1
[ BLOCK DECLARATIONS 1
r START OF PROGRAM LOGIC 1
#10001
— app_[-
INT
#RO017 —I1 Q7777777

12
+00004
[
:\LMI0\LESSON E]% BLK: MAIN JSIZE:  123QRUNG 0004
PLﬂCE : ] J
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11. Use the Tab key to move the cursor to the next parameter (Q). Q is an output
reference which represents the location for the sum (output) of the addition. Enter
the reference %R18 and press the Enter key.

/ |RELAY |TMRCTR |{¥CNM |RELATN |BITOP |DATAMY |TABLES |CONURT |CONTRL |OPN SP )

thai Eouy o Rhiv fod Bt K K B 