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Help Screens 

Logicmaster 90-70 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 

Appendix E,  Key Functions,  lists the keyboard functions that are active in the
Logicmaster 90-70 software environment.  Appendix E also contains a 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 90-70 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 the time-of-day clock, SNP ID,  memory configuration, and fault category).
Chapter 12, “CPU Configuration,” 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.

SNP ID 

For multidrop configurations, each CPU connected to the system must have a unique
identification name.  The current SNP ID can be displayed and changed using the CPU
configuration function.

PLC Memory Configuration 

You can display the current memory allocated to both discrete references and register
references.  In addition, you can change the amount of program logic memory used for
analog I/O and register memory.

System Response to Faults 

To ensure 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.  For many faults, the default action (fatal or diagnostic) can be
configured to suit the needs of the application.
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I/O Configuration 

The I/O 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 11, “I/O
Configuration,” explains how to complete the I/O configuration for your system.

The I/O configuration rack screen represents the appearance of the Series 90-70 I/O 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. 

To complete the I/O configuration:

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, you can
change this address.

3. For some modules, you can also select options, such as the configuration mode for a
Programmable Coprocessor 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 3, “Program Editing,” describes how to create and edit programs.   The basic
elements of a program are displayed when the programming screen is first selected.

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 in the table.   

Program Block
Declarations

A program can include more than one block of logic.  Additional blocks can
be called from other blocks.  When that is done, blocks must be declared
before they are called.  To declare a block, move the cursor to this marker,
and press Zoom (F10). 

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.    

Interrupts The main program block also has a section for interrupts.  This lists any 
program blocks that will be called as the result of an interrupt from a 
hardware module.  Interrupt declarations themselves do not declare a 
program block; they must first be specified in the program block declaration
section.

This marker shows where interrupt logic can be included in the program.  If 
I/O modules capable of generating interrupts are present in the PLC, their 
inputs can be used to cause the execution of certain program logic.  Their use
is optional.  To enter interrupt logic, move the cursor to this marker, and press
Zoom (F10).    

Start/End of
Program Logic

All logic is placed between these two markers.  To enter logic, place the cursor
on the  [END OF PROGRAM LOGIC]  marker, and press Insert (F1).   
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Editing functions include rung insert/edit, select, cut, delete, paste, include, and write.  In
addition, search and goto functions allow you 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 Logicmaster
90-70 software. 

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  MONITOR  mode, 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 (%I), 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.

Starting/Stopping 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/O system are listed in the I/O 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/O 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, I/O scan, communications windows, and other
functions.

� See whether or not  CONSTANT SWEEP TIME  mode is enabled, and read its setting.
� Display the currently selected time interval for the watchdog timer.  This timer is

used to shut down the CPU if the sweep time is too long.
� Display or change 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.
� User program (RLD) memory used for logic, data, declarations, and annotation.
� Memory used for configured program references.
� Standalone C program memory size

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  MONITOR  mode, 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 I industrial computer, you may configure the
Logicmaster 90-70 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; i.e., press the ALT key and hold it
down, then press the M key.  Repeatedly pressing ALT-M switches the operating
mode from  OFFLINE  to  MONITOR  to  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 7, section 2,  “Programmer Operating Mode.”

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 program blocks.
� An OEM key. 

Passwords are a configurable feature of the Series 90-70 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/O and PLC configuration data, changing programs,
and clearing faults. 

Chapter 3, section 8,  “Program Blocks, External Blocks, and Interrupts,”  describes how
individual program 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 8, “Program Folders.”

Setting up PLC Communications using a WSI Board  

For the WSI version of Logicmaster 90-70 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 7, section 5, “WSI Serial Port,” for instructions on WSI serial port setup.

The parallel port on the WSI Board requires no port setup; however, you must select
PARALLEL  as the port connection.  Refer also to section 5 of chapter 7 for information
on selecting SNP/parallel connection.

Setting up PLC Serial Communications
Using Standard COM Serial Ports 

For the standard serial communications version of Logicmaster 90-70 software, the
COM1 or COM2 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 or COM2 serial port, and to save or recall those configurations from disk files.
Refer to chapter 7, section 4, “Standard Serial COM Port,” 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 8,
“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 (entire or selective) of the current program folder.
� Lock/unlock a program folder.
� Copy the contents (entire or selective) 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 to floppy disks for portability or for independent
storage.
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Transferring Programs 

The program utility functions, described in chapter 9, “Program Utilities,” are used to: 

� Transfer programs and configuration between the PLC and the programmer.
� Clear part or all of the program and/or configuration from PLC memory.
� Compare (verify) a program or configuration in the PLC with the current folder to

determine if they are the same.

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 10, section 5, “Print Configuration,” for
information about printing configuration screens.
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Chapter 2 Operation

This chapter explains what you will need to know to install and start up the Logicmaster
90-70 software.  It also explains keyboard use and content of the Logicmaster 90-70
software screens. 

Section Title Description Page

1 Hardware Setup
(WSI Version)

Describes the two Work Station Interface Boards
which are available.  Section 1 also provides 
information on grounding and cabling.

2-2

2 Hardware Setup
(Standard Serial

Communications Version)

Describes the serial card which must be installed
in your computer in order to use the standard
serial communications version of Logicmaster
90-70 software.

2-3

3 Software Installation Explains how to install the Logicmaster 90-70
programming and configuration software on
your computer’s hard disk.

2-4

4 Startup/Exit Describes how to start up Logicmaster 90-70
software.

2-14

5 Keyboard Functions Describes keyboard functions in the Logicmaster
90-70 software environment.

2-22

6 Screen Format Shows the format of the display screen and 
describes the information that appears.

2-25
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Section 1: Hardware Setup   (WSI Version)   

Installing the Work Station Interface Board 

The Work Station Interface (WSI) Board provides a high-performance serial interface
between a Series 90-70 PLC and the programmer for the WSI version of Logicmaster
90-70 software.

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 90-70 programming software.  If you have a Workmaster II
computer, the WSI board was installed at the factory.  For installation instructions on
other programming devices, consult the computer manufacturer’s instructions for
option boards.

Grounding 

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.

Cabling 

The communications cable that connects the computer to the PLC is a shielded twisted
pair cable with a 37-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 either the SNP port on the CPU module or the parallel port on the Bus
Transmitter Module (BTM).
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11. If you are using a Workmaster industrial computer, remove the lines
device=c:\gexmem2.sys and device=c:\gexdisk.sys.  The line
device=c:\gexdisk.sys.  The line device=c:\gexmem.sys may remain for Expanded
Memory.

12. 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.

13. 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.

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

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

Programmer  Setup 

A default setup file is created during installation.  Only in special circumstances will this
file need to be changed.  Refer to appendix D, “Programmer Environment Setup,” for
instructions on modifying the setup parameters.
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Section 4: Startup/Exit   

To start up Logicmaster 90-70 software:

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

Note

Beginning with Release 4, a teach file can be used to enter the
Logicmaster 90-70 software.  This entry 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 90-70 software can be found in chapter 2, section 5,
Keyboard Functions.

2. Press the appropriate function key:

� To select the programming software, press Program (F1).
� To select the configuration software, press Config (F2).
� To select the PCM configuration software, press PCM (F3).
� To select the Axis Positioning Module package, press APM (F4).
� To select operator interface utilities, press OI (F5).
� To access the Logicmaster 90 utilities package, press Utilities (F7).
� To access a file of MS-DOS executable commands (COMENU.PRD) outside the

Logicmaster 90 software package, press Comenu (F8).
� To access the Logicmaster 90 setup package, press Setup (F9).
� To return to MS-DOS, press Exit (F10) .
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3. If only one version of Logicmaster 90-70 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 D, “Programmer Environment Setup,” for instructions on
modifying the programmer environment setup. 

Starting the Programming or Configuration Software 

To load the programming software, select Program (F1) from the menu of Series 90 PLCs
and functions, shown on the previous page.  To load the configuration software, select
Config (F2).  After selecting Program (F1) or Config (F2), the following screen appears:

When the Logicmaster 90-70 software powers up, it attempts to automatically select a
program folder. 

� If there is a program folder beneath the drawer last selected, whose name matches
the program name in the attached PLC, that folder is selected.

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

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

� 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.
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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 8, “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 8, “Program Folders”.

Exiting (Quitting) the Programming or Configuration Software 

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 of a  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 
If you select 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 90-70 programming software.

Note
For the WSI version of Logicmaster 90-70 software,  WSI  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 Program Create or edit a program or monitor program logic.  Chapter 3 
describes the program display and explains how to create or edit a 
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 functions include displays of I/O
faults and PLC faults.  The memory configuration and the current PLC
access level can also be viewed.  Chapter 5 describes these functions.

F6 Librarian List the contents of the library, import a block from the library, export a
block to the library, add an element to the library, or create/edit refer-
ence offset templates.  Chapter 6 describes these features.

F7 Setup Display and change serial port setup and other programmer 
configuration.  Chapter 7 explains how to use these functions.

F8 Folder Create, select, clear, rename, delete, lock, or back up a program folder.
Chapter 8 explains how to use the folder functions.

F9 Utility Load, store, or verify a program, or clear PLC memory.  Chapter 9
explains how to use the utility functions.

F10 Print Print a program folder.  Chapter 10 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 displays three lines of status information.  Chapter
2,  section 6,  Screen Format,  explains the content of the screen’s status area. 
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Figure 2-1.  Programming Software Menu Tree
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Configuration Software Main Menu 
If you select 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.

Note
For the WSI version of Logicmaster 90-70 software, WSI 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 I/O I/O configuration is the process of describing to the software the 
content of a PLC system’s rack(s) and Genius I/O busses.  Chapter 11
tells how to complete I/O configuration.

F2 CPU CPU configuration sets the operating characteristics of the CPU. 
Chapter 12 describes the CPU configuration.

F3 Status The status function displays I/O faults and 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 7 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 8 describes these functions.

F9 Utility Program utilities are used to transfer information between the 
computer and the PLC.  An additional program utility is used to clear
memory in the PLC.  Chapter 9 explains how to use the program
utilities.

F10 Print Print functions are used to generate configuration printouts and to set
up a destination for screen prints.  Chapter 10 describes these print
functions.
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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.
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Section 5: Keyboard Functions   

This section describes the keyboard functions that are active in the Logicmaster 90-70
software environment.  It also 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 90-70 programming software can be used with the 83-key or 101-key
keyboard for an IBM PC personal computer, or a Workmaster, Workmaster II, or
CIMSTAR I industrial computer.  Other types of keyboards for the IBM PC/XT, PC/AT, or
IBM-compatible computer may work with Logicmaster 90-70 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 90-70
software was designed to use with standard keyboards.

Key Functions 

Appendix E,  Key Functions,  lists the keyboard functions that are active in the
Logicmaster 90-70 software environment.  Appendix E also contains a 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.

Keystroke Macros (Teach Mode) 

Logicmaster 90-70 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:

??????????????

( )

The auto-next highest reference address function, described on pages 3-107 and 3-108 at
the end of chapter 3, section 10,  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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Table 3-10.  Data Types     

Key Instruction Mnemonic Function Description

Selecting Data Types (F10) displays these function key assignments:

F1 bit _BI 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 or SHFREG).

F2 byte _BY Byte A Byte has an 8-bit value.
F3 word _W Word A Word 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
characteristics as a single word data type,
except that it uses 32 consecutive bits in
data memory instead of only 16 bits.

F5 uint _UI Unsigned
Integer

Unsigned integers use 16-bit memory
data locations.  They have a valid range
of 0 to +65,535 (FFFF hex).

F6 int _INT Signed Integer Signed integers use 16-bit memory data
locations, and are represented in 2’s 
complement notation.  The valid range of
an INT data type is –32,768 to +32,767.

F7 dint _DI Double
Precision
Integer

Double precision integers are stored in
32-bit data memory locations (actually
two consecutive 16-bit memory locations)
and are always signed values.  (Bit 32 is
the sign bit.)  The valid range of a DINT
data type is –2,147,483,648 to
+2,147,483,867.

F8 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.

F9 more Additional data types you can select.
F10 instrs Return to the functions.
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Table 3-10.  Data Types  (Continued)

Key Instruction Mnemonic Function Description

Pressing More (F9) displays these additional control function key assignments:

F1 bcd-4 _BCD4 Four-Digit
Binary Coded

Decimal

Four-digit BCD numbers use 16-bit data
memory locations.  Each BCD digit uses
four bits and can represent numbers 
between 0 and 9.  This BCD coding
of the 16 bits has a legal value range of 0
to 9,999.

F2 bcd-8 _BCD8 Eight-Digit
Binary Coded

Decimal

Eight-digit BCD numbers use 16-bit data
memory locations (32 consecutive bits).
Each BCD digit uses four bits per digit to
represent numbers between 0 and 9.  The
complete valid range of the 8-digit BCD
data type is 0 to 99,999,999.

F3 mixed _MIXED Mixed A Mixed data type is available only with
the MUL and DIV functions.  The MUL
function takes two integer inputs and
produces a double integer result.  The
DIV function takes a double integer 
dividend and an integer divisor to 
produce an integer result.

F9 more Return to the first level of data types.
F10 instrs Return to the functions displayed.
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Data Zoom 
The data zoom feature supports the PID_ISA or PID_IND function 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 Data Zoom with the PID Function

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.

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

Each field in the window is displayed in a format consistent with its usage in the
function.  In the example above,  Loop No.  indicates the number this PID is within a
loop structure and is, therefore, displayed as a signed integer.   Min Slew Time  is a
timing parameter displayed in seconds.  Fixed point numbers, like those displayed in
the  Sample Period  field, are truncated upon entry.
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While the data zoom window is displayed, 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 
= .75 or 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 
= .50 or 50%

CV 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: 

CV = 0 – (–10)] / [+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 90-70
Programmable Controller Reference Manual,  GFK-0265.
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Using Data Zoom with the DATA_INIT Function 

In addition to the PID function described on the preceding pages, the data zoom feature
can also be used with the data initialization functions.  For more information on the data
initialization functions, refer to the  Series 90-70 Programmable Controller Reference Manual,
GFK-0265.

When you press Zoom (F10) to zoom into the DATA_INIT_type function block, a
window similar to the one shown below is displayed.

The DATA_INIT_type window contains a  New Value  field which functions as a
command line, an  Element  field which indicates which data element the cursor is
currently positioned on, a  Length  field which tells how many elements the
DATA_INIT_type instruction contains, and the block of constant data.  The  Element  and
Length  fields cannot be edited.

To change a value, position the cursor on the element to be changed, and enter the new
value in the  New Value  field.

To help you position the cursor, the window contains starting element line labels to the
left of the data block.  The  Element  field will contain the element number the cursor is
currently positioned on.

The data block portion of the window will scroll and page.
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Zooming into the DATA_INIT_COMM Function Block  

When you press Zoom (F10) to zoom into the DATA_INIT_COMM function block, a
window similar to the one shown below is displayed.

The DATA_INIT_COMM window contains a  New Value  field for entering values and a
Data Element  field, which indicates which data element in the data block the cursor is
currently positioned on.  Only the  Data Element  field cannot be changed.

The window also contains the first six words of the COMMREQ command block, with
labels consistent with each word’s use and the COMMREQ data block.  The first six
words are  Data Length,  Wait Flag,  Timeout,  Status Memory,  Status Offset,  and  Max
Comm Time.

The line labels to the left of the data block elements and the  Data Element  field will
correspond to the data block portion of the COMMREQ block.  For example, the data
block elements will be labeled beginning with number 1, even though the data block
begins at the seventh word of the instruction.

The data block portion of the window  will scroll and page.

Note

The data block format is hexadecimal.
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Zooming into the DATA_INIT_ASCII Function Block  

When you press Zoom (F10)  to zoom into the DATA_INIT_ASCII function block, a
window similar to those shown below is displayed.

The DATA_INIT_ASCII window contains a mini command line, a  Function Len  field
which indicates how many character bytes the instruction contains, an  Element No.  field
which indicates which character byte the cursor is currently positioned on, and the block
of ASCII text.

ASCII text is entered by positioning the cursor on the starting byte and typing a
quotation mark (“) followed by the desired string on the mini command line (e.g., This
is a test).  (Refer to example on next page. )

You can enter as many characters as will fit on the command line at one time.  Enter
non-printable characters with a backslash immediately followed by the 3-digit decimal
equivalent of the character (e.g., ”\010 for line feed).
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After entering the text on the command line, press the Enter key.

 

Press the Escape key to exit this window and return to the ladder diagram logic display.
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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. 

The declaration options for a program block differ, depending on whether it is a main
program block or a program block.  Program blocks and interrupt assignments may only
be created in the main program block.
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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
in the table.

Program Block
Declarations

A program can include more than one block of logic.  Additional blocks can be
called from other blocks.  When that is done, blocks must be declared before
they are called.  To declare a block, move the cursor to this marker and press
Zoom (F10).
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.

Interrupts The main program block also has a section for interrupts.  This lists any 
program blocks that will be called as the result of an interrupt from a 
hardware module.   Interrupt declarations themselves do not declare a 
program block; they must first be specified in the program block declaration
section.

This marker shows where interrupt logic can be included in the program.  
If I/O modules capable of generating interrupts are present in the PLC, their
inputs can be used to cause the execution of certain program logic.  Their use 
is also optional.  To enter interrupt logic, move the cursor to this marker
and press Zoom (F10).

Start/End of
Program Logic

Start and end of _MAIN program blocks.  All logic is placed between these two
markers.  To enter logic, place the cursor on the  [END OF PROGRAM LOGIC]
marker and press Insert (F1).

The cursor keys are used to highlight the area of the program to be displayed or edited.
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Entering Nicknames and Reference Descriptions 

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.

The order of entry is not important.  For example: 

 
 >  ”%I00001 name ”Reference Description””%I00001 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,
quotation marks are not required around the reference description. 

If you are in the main block (_MAIN), nicknames, references, and reference descriptions
entered on the command line are automatically added to the _MAIN global variable
declaration table.  If you are in a program block, nicknames, references, and reference
descriptions entered on the command line are automatically added to that block’s local
variable declaration table.  To add the entry to the global variable declaration table
instead of the local variable declaration table, add  /G  after the entry.  For example:  

%I1 INPUT1 /G
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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-Home to
display the last entry made on the command line.  Then, press the CTRL key 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 %I00104 for a normally closed contact in the logic, the display would look like
this:

 
| 
|%I00104 
|––|/|––––– 
| 

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

%I00104 XWATMOV ” ’X’ APM waiting move”

The display would look like this instead:

 
| 
|XWATMOV 
|––|/|––––– 
| 

Note

Use ALT-N to toggle between reference address display, nickname
display, reference description display, and compressed rung display.
Refer to chapter 7, “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 _MAIN block or any program block.  Nicknames in the
program’s _MAIN (global) variable declaration table are known to all program blocks.
Nicknames in a program block’s (local) declaration table are known only to that block.

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

BLOCK A     %R1     Light 1
BLOCK B     %R1     Light 2

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

BLOCK A     %L1     RESET
BLOCK B     %L2     RESET

When using a reference address in a program block, Logicmaster 90-70 software
retrieves the nickname from the local table.  If it does not have a local nickname, the
software retrieves the nickname from the _MAIN block’s table.  If the nickname is not in
the _MAIN block’s table, the software then looks at the reserved nicknames (e.g.,
FST_SCN, %S0001).

Note 

5000 declarations (variables and identifiers) are allowed in the _MAIN
variable declaration table, and 1000 declarations (variables and
identifiers) are allowed in each program 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, 1024K of Expanded Memory
(LIM/EMS Version 3.20 or later) and SMARTDRV 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. 

2. Press Zoom (F10) .
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3. The identifier table can be displayed from this screen by pressing Switch (F10) .
(Refer to page 3-45 for a sample identifier table.)  This table lists the program name,
program block names, external block names, JUMPs, LABELs, MCRs, and ENDMCRs
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..  The program name cannot have its
identifier edited.  A block can have its identifier edited if it is not called.  All other
identifiers and descriptions can be edited. 

4. Variable declarations may be viewed in a window on the screen, without leaving the
insert or edit function, by pressing ALT-V.  (This can be helpful in checking prior use
and reducing errors made while entering references.)  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/Down keys 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. Press Insert (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
Reference Description  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.

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. To exit  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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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. Use the 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.”
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Copying a 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:

� 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).

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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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 key (i.e., the right
cursor mover 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.

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) and Delete (F6) edit softkeys.  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.
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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. Press Search (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.

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.”
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Viewing the Identifier Table   

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

The identifier table in the _MAIN program block contains the program name, program
block names, Parameterized Subroutine Block names, external block names, JUMPs,
LABELs, MCRs, and ENDMCRs.  The identifier table in a program 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 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. Press Search (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 

Logicmaster 6.0 and higher 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 K. 

Importing SNF Formatted Files

When importing Shared Name File (SNF) format files, the SNF files must adhere to the
standards discussed in Appendix K 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 3-38.

3. Press Zoom (F10).

4. Press region ( F9).  Your screen display will change to the one shown on the
following page.
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5. Press import ( F7).  You will see the message shown in the following sample screen.

6. 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 K, it will import
correctly into the Variable Declarations Table.
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Problems and Errors on Import

As mentioned on the previous page, as long as your SNF follows the guidelines
discussed in appendix K, it will import correctly into the Variable Declarations Table.  If
you have any errors, some user errors will halt the process; others will cause other types
of responses.  Below are the more common user errors and the system’s response to
them.

1. The specified SNF file name is invalid.

Response:  The process aborts, and you will see an error message.

2. The specified nickname contains invalid characters.

Response:  The process aborts, and you will see an error message.

3. The specified reference address is invalid.

Response:  The process aborts, and you will see an error message.

4. The specified nickname is already used in the system.

Response:  Logicmaster will replace (overwrite) its assigned reference address with the
one from the CSV file.

5. The specified address has already been assigned a nickname.

Response:  Logicmaster will prompt you to skip that address.  You can also end the
process and edit the CSV file.

6. The specified reference description contains too many characters.

Response:  Logicmaster will truncate the description to the allowed 32 character limit.
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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 3-46.  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 K of this manual.

1. Move the cursor to highlight the  [  VARIABLE DECLARATIONS ]  marker as
shown on page 3-38.

2. Press Zoom (F10).

3. Press region ( F9).  The selections at the top of the screen  will change to the ones
shown below.
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4. Press  select ( F1).  Then press the Cursor Down key (the Down Arrow key) until
you have highlighted the portion of the Variable Declaration Table you wish to
export.

The selected region appears in reverse video as represented in the sample shown below.

5. Press export ( 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 .SNF.  (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 K for more information about SNF format.

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. Pasting/including
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. 

Releases 1 through 3 of Logicmaster 90-70 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. Press Insert (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
&COMMENT  on the command line and pressing the Enter key.  The screen should
appear as shown below:

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) .

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

Cursor keys
Page Up key

Page Down key
Insert key
Delete key

Backspace key
Home key
End key

Move the cursor within the rung.
Move the cursor up one page.
Move the cursor down one page.
Change the text editing mode  (INSERT  or  REPLACE).
Delete the character at the cursor position.
Delete the character to the left of the cursor position.
Position the cursor on the first character of the first line of the comment text.
Position the cursor at the end of the comment text.

sales@roc-electric.com   www.roc-electric.com



 3

3-53GFK-0263G Chapter 3  Program Editing

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,  as lower-case
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 90-70 software prints asterisks by default.

 05–05–92  09:17       GE FANUC SERIES 90–70 DOCUMENTATION (v4.00)          Page     2 
                               The Title Appears Here 
                             The Subtitle Appears Here

???????????????????????????????????????????????????????????????????????????
??  The following logic rung enables automatic mode when all enabling    ?? 
??  conditions are met.                                                  ??
???????????????????????????????????????????????????????????????????????????

<< RUNG 10 >>

AUTOPB   LISUP  %Q00044 %Q00012 RSTAHPB EMERGST %Q00006 COOLANT          AUTO
] [ ] [ ] [ ] [ ] [ / ] [/ ] [/ ] [/ ()

AUTO
] [/

<< RUNG 11 >>

EMSTOP  %I00100 CLAMPED %I00073                                         EMERGST

] [ ] [ ] [ ] [ ()

EMERGST UNISUP
] [/ ] [/

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,  as lower-case 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 and Subtitle 
When the printer output is defined as described in chapter 10, a title and subtitle for the
printout are created.  This title and subtitle will appear on every page, unless changed as
described below:

1. At the 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  with the new title (up to 62 characters) on the same line.

B. \S  or  \s  with the new subtitle (also up to 62 characters) on the same line.

The new title and/or 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 instructed 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:

\I d:\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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Block Declarations 

Blocks are declared through the block declaration editor.  To add a Parameterized
Subroutine Block or edit an existing subroutine block from the _MAIN block, position
the cursor on the  [ PROGRAM BLOCK DECLARATIONS ]  marker.  Then, press
Zoom (F10)  to display the block declarations screen.

From this screen, you can create, delete, and zoom into parameterized subroutines.  In
the example displayed above, a program block named START has been declared, along
with a subroutine named CHECK1, which has no input/output parameter pairs, and
another subroutine named LOAD_41 ,which has four input/output parameter pairs.
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The components of a PSB block declaration are:

Parameter Description

SUBR This field is automatically generated when a PSB is declared.  It identifies the
program block as being a Parameterized Subroutine Block.  This field cannot be
edited.

Block Name Enter a block name of up to seven characters.  The characters used in the block
name may be a letter  A  through  Z,  a numeral from  0  through  9,  and an 
underscore.  However, the first character of the name must be a letter.  A block
name is required and can be edited.

LANG This field is automatically generated when a PSB is declared.  It identifies the 
language the block was programmed in.  For PSB program blocks, the language
will always be  LD.   If the block is unexecutable,   NOT EXECUTABLE  will be
displayed directly under the language identifier.  This field cannot be edited.

Comment A 32-character explanation of the subroutine block is displayed in this field.  The
comment is optional and may be edited.

Parameter
Name

Subroutine parameter names can be from one to three characters.  Valid 
parameter name characters are  A  through  Z,  a numeral from  0  through  9, 
and an underscore.  However, the first character of the name must be a letter.

Note:  The number of characters in the parameter name added to the number
of digits in the parameter length must not exceed  5.

Parameter
Type

The parameter type describes the data format of each parameter.  The available
data formats are  BIT,  WORD,  NWORD,  and  NONE*.

Parameter
Length

The parameter length describes the length of the parameter, in number of units
(specified by type).  (Default=1)

Note:  The number of characters in the parameter name added to the number
of digits in the parameter length must not exceed  5.

* Default selection.

sales@roc-electric.com   www.roc-electric.com



 3

3-87GFK-0263G Chapter 3  Program Editing

Adding Block Declarations  

Adding a subroutine block declaration may be accomplished several ways.  The only
difference is what is input on the command line.

Note

Press ALT-A at any time to abort this process.

1. Place the cursor at the desired location, and press the Insert (F1) softkey.

A. If you do not have the Sequential Function Chart (SFC) feature, a program block
filled with question marks (???????) will be displayed.  Skip step 2 and proceed
with step 3 below.

B. If you have the Sequential Function Chart (SFC) feature, a set of softkeys
consisting of a Ladder Diagram (LD – F1) softkey  and a Sequential Function
Chart (SFC – F2) softkey will be displayed.  Proceed with step 2.

2. Enter a valid block name on the command line, and press the Ladder Diagram (F1)
softkey.  A standard program block with the block name will be created at the cursor.
Also, a set of softkeys consisting of Program Block (F1) and Subroutine (F2) will be
displayed.

A. If no block name or an invalid block name is entered prior to this step, the block
will be labeled ???????.

B. If a block name and number of parameters is entered prior to this step, the block
name will be used, but the number of parameters will be ignored.

3. To add a subroutine block with four input/output parameter pairs, enter   4  on the
command line, and press the Subroutine (F2) softkey.   When you press F2, the
screen displayed will show all of the parameters inactive.

A. If a valid block name and/or valid number of parameters has not been entered,
the following message will be displayed:

Enter number of parameter pairs (0–7) and/or block name

B. A block name and number of parameter pairs can be entered on the command
line separated by a space.  The order of the name and number of parameters
may be reversed.

C. A program block name is required before the block can be accepted.

D. If the number of parameters is not specified, a default of 0 parameters will be
used.

E. Parameters X1 – X7 are input parameters, and Y1 – Y7 are output parameters.
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4. To change X1 from  NONE  to  BIT,  use the Tab key to cursor to the X1 input
parameter, and press F1 to select the parameter type  BIT .

A. A valid parameter name and/or parameter length can be entered on the
command line prior to pressing one of the softkeys (bit, word, or nword)
separated by a space.  For example, if you tab to X1, enter  IN 50  on the
command line, and press the Bit (F1) softkey, a type, length, and name will be
entered for the parameter (type = bit, name = IN, length = 50).

B. If both the name and length are entered, they must be separated by a space.
The order in which the name and number of parameters is entered may be
reversed.

C. Arrow keys may be used to move around the subroutine block.

Note
If either the parameter name or the parameter length is invalid, and
they are entered together, both will be ignored.

The following table describes the maximum length for each parameter type:

Parameter
Type

Maximum
Length

Bit 256

Word 512

Nword 512

None N/A

5. Repeat step 4 above for each parameter.

6. To save the new subroutine block, press the Escape key.  The information will be
written to the folder.  If the PSB was created while  ONLINE  and  LOGIC EQUAL,
the status will change from  LOGIC EQUAL  to  BLOCK EDIT.
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Editing Subroutine Blocks 

To edit a subroutine block declaration, place the cursor on or adjacent to the subroutine
block, and press the Edit (F2) softkey.  Then, use the Tab key or cursor key to move
around the subroutine block.

Note

A subroutine block cannot be edited once a call to that subroutine is made.

Parameter Description

Block Name To change the block name, place the cursor anywhere inside the subroutine
box, enter a valid name, beginning with an alpha character, on the command
line, and press the Enter key.

Number of
Parameter Pairs

To change the number of parameter pairs, place the cursor anywhere inside 
the subroutine box, enter a number from  0  to  7  on the command line, and
press the Enter key.

If logic exists in the subroutine, the number of parameter pairs cannot be 
decreased below the highest used parameter.  For example, if X3 is the highest
parameter used, the number of parameter pairs cannot be less than 3.

Parameter
Length

To change the length of a parameter, place the cursor next to the parameter 
to be changed, enter the new length on the command line, and press the
Enter key.

If logic exists in the subroutine, the parameter length cannot be decreased
below the highest used parameter offset.  For example, if you want to change
the length of parameter X2 and X2[08] is the highest reference used in the 
subroutine logic, the parameter length cannot be less than 8.

Parameter
Name

To change the name of a parameter, place the cursor next to the parameter 
to be changed, enter the new name on the command line, and press the Enter
key.  Any logic in the subroutine, referencing the parameter will be updated
to the new parameter name.

Parameter
Type

To change the parameter type, place the cursor next to the parameter to be
changed, and press the appropriate softkey (bit, word, nword, or none) to
select the new parameter type.

If logic referencing the current parameter exists in the subroutine, the 
parameter type cannot be changed.

A parameter name and/or length may be entered on the command line when
changing the type.

Comment To change the comment, place the cursor anywhere in the comment area, 
enter a new comment up to 32-characters, and press the Enter key.
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With the cursor on the subroutine block declaration, or while editing the subroutine
block declaration, you can press ALT-W to display the Highest Used Parameters in Block
screen.  A sample screen is shown below:
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Calling a Parameterized Subroutine in Logic  

A parameterized subroutine can be called in relay ladder diagram logic from the _MAIN
block, from a program block, or from another parameterized subroutine by using a
CALL instruction.  Once the name of the subroutine is applied to the CALL instruction,
the user-defined parameter set is displayed.

In the following example, if %I00001 is ON, the parameterized subroutine named
LOAD_41 is executed.  The LOAD_41 subroutine block operates on the input data,
located at reference addresses %I00002  – %I00051, %R00001 – %R00099, and %AI0001,
and produces values in the block of output data located at reference addresses %R00101
– %R00175, %M00001 – %M00099, and %AQ0001 – %AQ0016.  The logic within the
subroutine can also control the OK output of the subroutine by referencing Y0[001].

This example shows the subroutine CALL instruction as it will appear in the calling
block.  By positioning the cursor within the instruction, you can press F10 to zoom into
the parameterized subroutine.

Parameterized subroutine block formal parameters (e.g., X1[001]) may be passed from
one Parameterized Subroutine Block to another.  Refer to the restrictions listed on page
3-99.

For more information on calling a Parameterized Subroutine Block, refer to the  Series
90-70 Programmable Controller Reference Manual,  GFK-0265.
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Inserting/Editing Logic within a Subroutine  

Once declared and entered into relay ladder diagram logic, you can position the cursor
on the parameterized subroutine call and press the Zoom (F10) softkey.  You can also
zoom into the parameterized subroutine from the block declaration table.

In this example, if you position the cursor on the PSB named LOAD_41, shown in the
previous screen, and press the Zoom (F10)  softkey, the PSB logic will be displayed.

Nicknames may be defined when using a formal parameter.  For example, IN[005] may
be assigned the name SWITCH by entering  IN[005] SWITCH  on the command line.
SWITCH can now be used to reference IN[005] anywhere within the PSB.
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Viewing the Variable Declaration Table within a Subroutine 

If entries already exist in the variable declaration table, a table similar to the one shown
below will be displayed when you zoom into the variable declaration section of a
parameterized subroutine.  This table can also be viewed by pressing the ALT-V keys.
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Viewing the Parameter Assignment Table  

When zoomed into a Parameterized Subroutine Block, the parameter assignment table
may be viewed by pressing ALT-W.  The table will be slightly different when zooming in
from the Program Block Declaration screen or when zooming in from a program block.
The difference will be in the  Current  column of the table.  When zoomed in from the
Program Block Declaration screen, the current column will be empty.  When zoomed
into a call to a PSB, the  Current  column will display the current assignment for each
parameter.

The following sample parameter assignment table was zoomed in from the Program
Block Declaration screen.

The following sample parameter assignment table was zoomed in from a program block.
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In this example, the ADD function is selected by typing the mnemonic  &ADD  on the
command line.

After the Enter key is pressed, the screen adjusts to display the complete new instruction
and the ADD function is inserted.
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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 (F7) 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
press the Enter key.

Moving the Cursor within a Rung 
Use the keys listed in the table below to move within the rung.

Key Description

Cursor keys
Tab and Shift-Tab

Home key
End key

Move the cursor within the rung. 
Move among the inputs and outputs of a function.
Position the cursor on column 1 in row 1.
Position the cursor on the last defined row.

For Command Line Entry

Insert key
Delete key

Backspace key
CTRL-Left Cursor

or
CTRL-Right Cursor

Change the text editing mode (INSERT or  REPLACE).
Delete the character at the cursor position.
Delete the character to the left of the cursor position.
Move the cursor within the command line.
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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 single operand instructions, the reference address can be entered on the command
line before pressing the function key.  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.
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Using Continuation Coils and Contacts 
Use a 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.

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 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 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.

Using Open Space Functions 
To add open space to a rung in  INSERT  or  EDIT  mode, select Open Space (Shift-F10).
Then, select the specific function key described below:

Function
Key Function Description Page

F1 Move Right Move 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.

3-118

F3 Move Down Create room for an additional line of logic above the line
the cursor is on.

3-119

F5 Delete Column Delete an entire column of instructions (including 
verticals) and operands within a rung.  All elements to the
right of the deleted column will automatically move left.

3-120

F7 Delete Row Delete an entire row of instructions (including verticals)
and operands within a rung.

3-121

F9 Delete
Nickname

Remove nicknames from the variable declarations table.
Enter the nickname to be deleted on the command line 
before pressing F9.

  –

F10 Delete
Instruction

Delete an operand or instruction from a rung.  (You may
also press ALT-D to delete an operand or instruction.)

3-122
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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 the Escape key is pressed.

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 to 8, position the cursor on the function, enter   8
on the command line, and press the Enter key.

sales@roc-electric.com   www.roc-electric.com



 3

3-111GFK-0263G Chapter 3  Program Editing

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.

Deleting a Rung 

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 not in  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. Press More (F9) to display the cut/paste function keys.

2. 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.

3. 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.

4. 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. Press Cut (F2) to cut the selected rungs.

B. Press Write (F5) to write the selected rungs to a file.

C. Press Delete (F6) or Alt-D to delete the selected rungs.

5. To deselect the selected rungs, press Select (F1).  The F1 key acts as a toggle between
the select and deselect function.

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.

The select 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.

If the cut buffer becomes full, repeat the operation, selecting a smaller amount of
logic.

3. All rungs 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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Pasting Previously Cut Rungs 

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.

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 if a coil-use
conflict would 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.

When a rung containing a CALL instruction is written to a side file, only the call
instruction is written.  The logic contained in the block being called is not written to the
file.  You can use the export and import functions to move a block from one program to
another.

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 will be written out to the specified file.

Any valid file name, without 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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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 %I00002 is moved down one
row by positioning the cursor in row 2 and pressing Move Down (F3).

Before:

After:



3

3-120 Logicmaster � 90-70Programming Software  User’s Manual – June 1998 GFK-0263G

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 %I00007 is deleted by positioning
the cursor in column 3 and pressing Delete Column (F5).

Before:

After:
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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, row 3, which contains %I00003, is
deleted by positioning the cursor in row 3 and pressing Delete Row (F7).

Before:

After:
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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:

After:
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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., %I00001 to %I00009).  The same reference
address on a normally open contact will increment or decrement by one (e.g., %I00001 to
%I00002).  A register reference address on the input of an ADD function block will also
increment or decrement by one (e.g., %R00005 to %R00006).

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 %I00001 in a ladder
diagram rung.

1. First, position the cursor on the reference address to be changed.  In this example,
that would be %I00001.

2. Press CTRL-U five times to display the reference address %I00041, as shown in this
screen.
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Chapter 9 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, and to clear PLC memory. 

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 function, press Utility (F9) from the main menu, or
Shift-F9 from any main menu function screen. 
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Function
Key Function Description Page

F1 Load Copy program logic, configuration data, and/or reference tables
from the PLC to the programmer.

9-3

F2 Store Copy program logic, configuration data, and/or reference 
tables from the programmer to the PLC.

9-5

F3 Verify Compare program logic, configuration data, and/or reference
data in the programmer with the program logic, configuration
data, and/or reference tables in the PLC.

9-9

F5 Clear Delete program, configuration data, and/or reference tables
from PLC memory.

9-11

F10 Flash Copy program logic, configuration data, register data, pass-
words, and the OEM key from CPU RAM to the flash memory
device.

9-12
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Loading from PLC to Programmer   

Use the load function to copy program logic, configuration data, and/or reference tables
from the PLC to the programmer.  The load function copies the program, which remains
unchanged in the PLC.  If the function is password-protected in the PLC, you must
know the password in order to use the function.

Caution

You cannot load a Release 4 program with an earlier release of
Logicmaster 90-70 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  MONITOR  mode.
Press Load (F1) from the Program Utility Functions menu or from another Program
Utilities screen.  The Load Program screen appears:

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 program blocks which
have been edited offline. The program 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 to the 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, and reference tables.  When this screen first appears, only the
program logic is set to  Y  (Yes), which is the default selection.  To load all of the data,
change the selection for reference tables and configuration to  Y  (Yes).  To load only part
of the data, select:  N  (No) for any of the following:

Field Description

Program Logic The ladder logic program and %L and %P data.
Reference Tables The reference tables for the program, except %L and %P data.

Configuration The current configuration.

Also, select whether or not you want to create a backup copy of the current program
folder before loading.  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, 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 load, 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 load, press ALT-A.

To return to the Program Utility Functions menu, press the Escape key.
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Storing to the PLC from the Programmer  

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 the program from the PLC.  The selected data is
then stored from the new program folder.

If the function is password-protected in the PLC, 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.  The screen is
slightly different than the one shown on page 9-6.  The configuration
store screen is shown and discussed on page 9-8.

In  RUN MODE STORE,  you can only store program logic under these conditions:

1. Only blocks that have been changed are stored.

2. The old program executes until the new blocks are completely stored; then the new
program begins executing in a “bumpless” manner.  The PLC CPU must have
enough memory to store the old logic and the new until the “bumpless” switchover
can occur.

3. The data sizes for %L and %P are based on the highest references used in each
block, regardless of whether the block is called.  %L and %P data is increased as
these references are programmed.  If a reference to %L or %P is deleted, the new
smaller size is calculated when the folder is selected.

4. Interrupt declaration changes cannot be made.

5. There must be enough PLC memory to store both old and new program blocks.

6. Timed or Event-Triggered programs cannot be added or deleted.

7. Control information (scheduling mode, I/O specification, etc.) for programs cannot
be modified.

In  STOP MODE STORE,  the following can be performed:

1. You can store program logic, configuration data, and/or reference tables from the
programmer to the PLC.

2. If you choose to store logic only and the PLC program name is different than the
program name in the folder, the current logic in the PLC will be cleared and replaced
by the new logic in the current folder.  The current configuration data and reference
tables in the PLC are left intact.

3. If you choose to store logic and configuration data and/or reference tables, the logic,
configuration data, and reference tables in the PLC are cleared, and the new data is
stored from the programmer to the PLC.
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To use the store function, press Store (F2) from the Program Utility Functions menu.
The Store Program screen appears:  

The screen shows the currently selected program folder, which cannot be changed.

Three types of data can be stored from the programmer to the PLC:  program logic,
configuration data, and reference tables.  When this screen first appears, only the
program logic is set to  Y  (Yes), which is the default selection.   To store all of the data,
change the selection for reference tables and configuration to  Y  (Yes).  To store only part
of the data, select:  N  (No) for any of the following:

Field Description

Program Logic The ladder logic program and %L and %P data.
Reference Tables The reference tables for the program, except %L and %P data.

Configuration The current configuration.

Note

Annotation files (nicknames, reference descriptions, and comment text)
remain in the folder and are not stored to the PLC.  

Logicmaster 90-70 software identifies external blocks with a unique block type when
storing logic to the PLC.  If the PLC rejects the external block because it is not in the
proper MS-DOS executable file format, the software will display an appropriate error
message based on an error code which is unique to external blocks.
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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, 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 will be aborted.

After a successful store, the software displays the message “Store Complete”.  If a
communication or disk error occurs during the store process (indicated by a message on
the screen), the selected items are cleared from the attached PLC.  Correct the error and
repeat the store function.

To stop a program store in progress, press ALT-A if the PLC is in  STOP  mode.  If the
PLC is in  RUN  mode when the store begins, you cannot abort the store process.

To return to the Program Utility Functions menu, press the Escape key.

Note

If there should be an error in any of the programs being stored, the
Store screen will display the applicable error and the name of the
program that was being stored when the error occurred.  The program
name will display whether it is an RLD program or program block, SFC
program, or C program.

Loading and Storing %P and %L Memory

%P and %L memory in the 90-70 PLC has to be managed differently than other memory
types in the 90-70 PLC because %P and %L memory is part of the logic program.  These
memory types are transferred to the PLC during a STOP MODE store of the Logic.  A RUN
MODE Logic store does not transfer %P or %L data.  Selecting Y to Reference Tables when
executing a Utility function does not affect %P or %L data transfer.

Exercise care when entering critical %P or %L values into PLC memory in ONLINE
mode.   Tuning a PID loop would be such an application.  At that point this data is saved
only in the PLC.   If you execute a STOP MODE Logic store to the PLC before executing a
Logic load, any %P or %L data would be lost.   Keeping this in mind, it is best to execute
a PLC Logic load immediately after critical data has been entered into the PLC in Online
Mode.   A Logic load from PLC to the Programmer will save %P or %L data during both
Stop and Run Mode.
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Storing a Folder to the PLC from the Configuration Software   

As discussed in the Note on page 9-5, when you are in the configuration software and
perform a Store, the screen presents only configuration storing options as shown below.

To use the store function, press Store (F2) from the Program Utility Functions menu.
The Store Configuration screen, like the one shown below, appears.  

Field Description

CURRENT
FOLDER

The folder currently loaded in the PC.

PLC PROGRAM
NAME

The folder currently stored in the PLC.

CONFIG SELECT Type Y (yes) if you wish to store a different folder than the one 
currently loaded.  Leave it with the default N (no) to store the 
current folder.

To begin storing, press the Enter key.  The CPU must be in STOP mode for  a
Configuration Store.  If you use the “CONFIG SELECT” option, a list of configuration
folders will appear from which to choose.  If the PLC already has a configuration folder
stored, Logicmaster will prompt you if you wish to overwrite it.  Enter Y to continue
with the Store.
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Verifying a Program with PLC  

Use the verify function to compare program logic, configuration data, and/or reference
data in the programmer with the program logic, configuration data, and/or reference
tables in the PLC.  If the function is password protected in the PLC, 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,
“Program Blocks, External Blocks, and Interrupts.”

Note

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  MONITOR  mode.
Press Verify (F3) from the Program Utility Functions menu or from another Program
Utilities screen.

The screen shows the currently selected program folder, which cannot be changed.

Six types of data can be compared:  current program logic, configuration data, reference
tables, current data block, all data blocks, and all logic blocks.  When this screen first
appears, the selections for current program logic and all logic blocks are set to  Y  (Yes),
which is the default selection.
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To compare all of the data, you must change the selection for configuration data and
reference tables to  Y  (Yes).  To compare only part of the data, select:  N  (No) for any of
the following:

Field Description

Current Logic Block The program block currently zoomed into the program display/edit 
function and its %L or %P data.  (See BLK field on the status line.)

All Logic Blocks All program blocks in the program and the %L and %P data blocks.  
When verifying logic, checksums for logic in an external block in the 
programmer are compared with their counterparts in the PLC.  If one 
of the checksums mismatches, Logicmaster 90-70 will display the 
miscomparison on the screen, as it does for other discrepancies.

Current Data Block The local registers (%P for the main program block, and %L for other 
program blocks) used by the current logic block.

All Data Blocks All local registers in the program.  External blocks are ignored since 
they do not have any %L data.

Reference Tables The reference tables for the program, except %P and %L.
Configuration The current I/O and CPU configuration.

Press the Enter key to begin the verify function.  While the verify is occurring, you can
press ALT-A to abort.   

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 does not successfully verify, the logic equality state is set to  NOT EQUAL.

When miscompares are found, they are listed on the screen.  For example:

Each miscompare displays the name of the program 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.

sales@roc-electric.com   www.roc-electric.com



10

10-48 Logicmaster � 90-70Programming Software  User’s Manual – June 1998 GFK-0263G

 08–13–92  13:52    GE–FANUC SERIES 90-70 DOCUMENTATION (v4.01)        Page     4 
                                      TITLE 
                                    SUBTITLE 

        SERIES 90–70 MODULE IN RACK 0 SLOT  1                                    
 +–––––––+––––––––––––––––– SOFTWARE  CONFIGURATION –––––––––––––––––––––––––––– 
 | SLOT  | Catalog #: IC697CPU771            771 CPU EXPANDABLE MEM              
 |   1   |                                                                       
 |       |                                                                       
 |CPU 771|–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
 |       | Sweep Mode : NORMAL    Bkgnd Tmr  :   0       msec                    
 |       | Prg Window : LIMITED   Prg Wnd Tmr:  10       msec                    
 |       | Syscomm Mde: COMPLETE  SysComm Tmr: 255       msec                    
 |       | Chksum Wrds:    16                                                    
 |       |                                                                       
 |512 KB |                                                                       
 |       |                                                                       
 |       | The parameters on this page are supported by PLC Rev 4.0 or higher.   
 |       | If PLC Rev is less than 4.0, you will not be able to store config.    
 |       | At the STOP to RUN transition, the changes made from PLC SWEEP AND    
 +–––––––+                                                                       
                                                                                
                                                                                
                                                                               

 
                                                                                
        SERIES 90–70 MODULE IN RACK 0 SLOT  1                                    
 +–––––––+––––––––––––––––– SOFTWARE  CONFIGURATION –––––––––––––––––––––––––––– 
 | SLOT  | Catalog #: IC697MEM719            MEMORY 512 KB CMOS EXPANSION        
 |   1   |                                                                       
 |       |                                                                       
 |MEM 719|–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––– 
 |       |                                                                       
 |EXPMEM |                                                                       
 |       |                                                                       
 |       |                                                                       
 |       |                                                                       
 |512 KB |                                                                       
 |       |                                                                       
 |       |                                                                       
 |       |                                                                       
 |       |                                                                       
 +–––––––+                                                                       

 Folder: C:\R4RC_70\TEST                                                 Slot 
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Configuration with Reference View Central PLC Option:

 08–13–92  13:52    GE–FANUC SERIES 90–70 DOCUMENTATION (v4.01)        Page    13 
                                      TITLE 
                                    SUBTITLE 

     ––––––––––––––––––––    DISCRETE INPUTS    (%I)  –––––––––––––––––– 
   TOTAL  I+Q: 176                                HIGHEST REF CONFIGURED:  128 
   REFERENCE  PHYSICAL         IO    MODULE 
   START – END  ADDRESS        TYPE    TYPE         DESCRIPTION 
   ––––––––––– ––––––––       ––––––  –––––––  –––––––––––––––––––––––––––––––––– 
    00001–00016 0.3            90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00017–00032 0.4            90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00033–00048 0.5            90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00049–00064 0.2.1.30       GENIUS  I AC 16   INPUT BLOCK 115VAC 16CKT        
    00065–00128 0.2.1.28       REMOTE  REMSCAN   REMOTE I/O SCANNER – DROP ID 033 
    00065–00080 033#0.2        90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00081–00096 033#0.3        90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00097–00112 033#0.4        90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     
    00113–00128 033#0.8        90–70   I AC 16   INPUT 120 VAC 16PT ISOLATED     

  Folder: C:\R4RC_70\TEST                                               Ref View 
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Chapter 11 I/O Configuration

The I/O configuration function is used to specify the mapping of logical references used
by the user program to the physical I/O modules.  It consists of completing setup screens
which represent the modules in a rack. 

Note

For boards which generate interrupts (e.g., PCM, Genius Bus Controller,
Analog Input/Output, GEnet LAN, and Ethernet), you must not have an
empty rack slot to the left of the module.
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Chapter 11 contains the following sections:

Section Title Description Page

1 Editing I/O 
Configurations

Explains how to display the rack screen, copy a
configuration from one slot to another, change
or delete the configuration of a slot, move a 
configuration to another slot, and save the
configuration to disk.

11-3

2 Configuring  CPU
Modules

Explains how to configure a CPU module. 11-7

3 Configuring Rack Type Explains how to select a 9-slot, 5-slot, or VME
integrator rack.

11-19

4 Configuring a Bus 
Expansion Module

Explains how to configure Bus Transmitter and
Bus Receiver modules.

11-28

5 Configuring 90-70 
I/O Modules

Explains how to configure 90-70 I/O modules. 11-29

6 Configuring a 
Programmable 
Coprocessor Module

Explains how to configure the PCM 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.

11-40

7 Configuring a 
Communications 
Module

Explains how to configure a Communications
module in CCM ONLY, RTU ONLY, CCM/RTU,
RTU/CCM, SNP ONLY, SNP/CCM, CCM/SNP,
SNP/RTU, or RTU/SNP mode.

11-48

8 Configuring an 
Alphanumeric Display
Coprocessor Module

Explains how to configure the ADC module. 11-54

9 Configuring  Port 1 or 2
on a CPX model CPU

Explains how to configure the embedded serial
COM ports on the CPX series of CPUs

11-55

10 Configuring a Genius
Bus Controller

Explains how to configure a Genius Bus 
Controller, the devices on a bus including 
configuring a Field Control Module, and Genius
I/O blocks.

11-58

11 Configuring a FIP Bus
Controller

Explains how to configure a FIP Bus Controller. 11-89

12 Configuring a Remote
I/O Scanner Module

Explains how to configure a Remote I/O Scanner
Module.

11-91

13 Configuring a GEnet
MAP Module

Explains how to configure a GEnet MAP module
and the MMS and TCP IP Ethernet modules.

11-95

14 Configuring a High
Speed Counter

Explains how to configure the 90-70 High Speed
Counter Module for each of the five types of 
High Speed Counters.

11-101

15 Configuring a Third
Party VME Module

Explains how to configure a VME module. 11-107

16 Configuration 
Reference View

Explains how to use the reference view table to
display a listing of  configured modules with the
same reference (%I, %Q, %AI, %AQ, %R, %G,
%GA, %GB, %GC, %GD, or %GE).

11-120
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Section 1: Editing I/O Configurations 

When editing an I/O configuration, you will always enter the configuration package by
doing the following: first from the main LM90 menu, press the Config softkey (F2); then
select the folder you wish to edit (or create a new one to edit) and press Enter; then
press the I/O softkey (F1).  When I/O (F1) is selected from the Configuration Software
main menu, the I/O Configuration Rack screen, similar to the one shown below, is
displayed.  The following example represents a sample Series 90-70 PLC configuration as
you would see it before configuring additional modules.

 

The rack shown above is divided into 10 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 9.  The CPU module always occupies slot 1 of rack 0.  The remaining slots may
contain various modules, such as 90-70 I/O modules, a Genius Bus Controller, Bus
Expansion Modules, or Programmable Coprocessor Modules.

The cursor position on the I/O Configuration Rack screen is indicated by the slot being
displayed 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 Page Up and Page Down keys or the
Cursor Up and Cursor Down keys.
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The Rack screen presents an overview perspective of the Series 90-70 PLC system.

Function Key Function Description

F1 M70 I/O Add Model 70 I/O modules.
F2 Genius Add a Genius Bus Controller.
F3 BEM Add a Bus Transmitter or Bus Receiver module.
F4 Power Supply Add a power supply.  If the power supply already 

exists, press Zoom (F10) to configure it.
F5 Rack Selection Change the rack type.
F6 Communication Add a Communications module.
F7 VME Add a third-party VME module or placeholder.
F8 Other Add other modules (e.g., PCM, ADC, or GDC).
F10 Zoom Display the current configuration of a configured slot.

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 %I or
%AI references, or Genius Global modules which receive global data.  It may also occur
when a slot in the rack before a board which generates interrupts is left vacant, or when
Bus Transmitter and/or Receiver modules are missing.

A warning occurs when non-fatal overlaps occur; however, the configuration is still
valid.  Non-fatal overlaps occur between references other than those described for fatal
overlaps.
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Copying Configuration from Slot to Slot 

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 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.  If a
fatal overlap will result from copying a configuration, the copy operation will not be
allowed. 

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.

Changing the Configuration of a Slot 
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.  When the list
of available modules is 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.

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. Press 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.
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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 the
prompt:  “DELETE displayed module from slot ?  (Y/N).”

In the case of a Genius Bus Controller, the prompt will be “DELETE GBC and all
attached blocks ?  (Y/N).”  In the case of a Remote I/O Scanner, the prompt will be
“DELETE Remote I/O Scanner from bus and corresponding configuration file ?
(Y/N).”

The configuration of the slot will be deleted.

2. To return the configuration to the slot, press Undelete (Shift-F5).

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 the prompt:  “DELETE displayed module from slot ?  (Y/N).”  The
configuration of the slot will be deleted.

2. Move the cursor to the new location; it may be in another rack.

3. 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 

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 or
copied from that rack to another rack or when you cursor to a new rack.

� When module data has been changed within a rack, and then the Escape key is
pressed to return to the Configuration main menu.

� When module data has been changed and Reference View (Shift-F3) or
Configuration Select (Shift-F6) is pressed.

� When configuration data has been changed and Configuration Select (Shift-F6) 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 2: Configuring CPU Modules 

To configure a CPU module:     

1. The CPU module must be located in slot 1 of rack 0.  Move the cursor to this slot by
pressing the cursor keys.

2. Press Zoom (F10)  to display the CPU detail screen.  If you are configuring any CPU
other than the 731, turn to page 11-14 for instructions on selecting a different CPU.
Then return to this page for instructions on completing the configuration.
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Parameter Description

IOScan-Stop Indicates whether I/O is to be scanned while the PLC is in  STOP  mode.
Choices are  YES  or   NO*.

Passwords Indicates whether passwords are  ENABLED*  or   DISABLED.
Timer Faults Timer faults are used for the Sequential Function Chart version of 

Logicmaster 90-70 software.  If  ENABLED  and the step timer limits are
exceeded, a fault will be logged in the PLC fault table.

Baud Rate Transmission rate in bits per second of data through the port.  Choices are
300 ,  600 ,  1200 ,  2400 ,  4800 ,  9600 ,  or   19200 *.

Parity Specifies whether parity is indicated by an  ODD*  or  EVEN  number of
bits, or whether no parity bit  (NONE)  is added to the word.

Stop Bits Most serial communication uses at least one stop bit.  Slower devices use
two stop bits.  Choices are  1* or   2.

Data Bits Specifies whether the CPU recognizes  7-bit   or  8-bit * words.
Modem Turnaround

Time
Time required for the modem to start data transmission after receiving
the transmit request.  1 count = 1/100 second.  Choices are  0*  to  255 .

Idle Time The maximum time the CPU should wait to receive the next message
from the programmer before assuming that the programmer has failed
and proceeding to its base state.  The range of communication idle
time is  1  to  60  seconds.  Default = 10 seconds.

Mode SNP* indicates that the serial port will be used for SNP communications.
MSG  indicates that the serial port will be used to send print commands
from a C program block to the connected device.

Watchdog Timer Enter a value from  10  to  2550   ms, in 10 ms increments. The 
watchdog timer value entered here will be used to update the CPU
config file.  Default = 200 ms. 

* Default selection.

Caution

Once passwords are disabled, in order to re-enable the use of
passwords, you must clear the PLC memory by cycling power to the
PLC with the battery removed.

3. Use the Tab key and Back Tab key (Shift-Tab) to cycle through the selections for
each parameter displayed on this screen.

4. Press the Page Down key to display the second page of the CPU detail screen.  The
parameters displayed on this page will depend on which sweep mode is selected.

Caution

If the parameters are changed and the CPU version is less than 4.0, you
cannot store the configuration.
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4. If you are configuring a TCP/IP ethernet module, then the default “Config Mode”
field is correct, and you can proceed to Step 5.  If you are configuring an
MMS-Ethernet module, then you will need press the Down Arrow (cursor down)
key once so that your cursor is in the “Config Mode” field; then press Tab to toggle
the field to the “GENET MMS-ETHERNET CONTROLLER” selection.  Then use the
guidelines and parameter definitions on page 11-100 to complete your setup.

5. (TCP/IP only) Press the Down Arrow (cursor down) key until your cursor is resting
in the “IP Address” field.  For IP Address, Subnet Mask, Gateway IP Address, and
Name Server IP Address, pressing  zero (F9) sets the default value to zero. To
continue the configuration of this module, refer to the TCP/IP Ethernet
Communications for the Series 90�-70 PLC User’s Manual (GFK-1004) for all
configuration details.
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The following parameters are important to the proper operation of the LAN controller.
Except for the  LAN Interface Status Word Address,  these parameters are passed to the
LAN controller upon power-up of the PLC.  These parameters can also be viewed at the
LAN controller using the Station Manager Access.  The Station Manager refers to this set
of parameters as Soft Switches.  For more information about Station Manager Access,
refer to the  Series 90 Ethernet Communications User’s Manual,  GFK-0868.

Parameter Description  

Station Address The Medium Access Control (MAC) address of the station being configured.
The default value of 0 instructs the LAN controller to use the globally unique
Default Station Address set in its EEPROM at the factory.  This default should
be used unless you are using locally-administered MAC addresses.  If you use
local address administration, contact your company’s administrator to find 
out what address to assign to this station.  The MAC address is a 12-digit 
hexadecimal number organized as 6 bytes.  Each byte is represented as a 
pair of hexadecimal digits. 

The least significant bit of the first byte must be 0.  For example, in a station
address of 090019010001, 09 is the first byte.  In binary, 09 is 0000 1001, which
means the least significant (rightmost) bit is a 1, which is an invalid station 
address.

LAN Interface
Status Word

Address

The location of the LAN Interface Status Word (LISW) in PLC memory.  The
LISW provides a diagnostic interface to the ladder program.  The address
defaults to the next available 16 bits of %I memory.  Allowable user references
include %I,  %Q, %AI, %AQ, and %R.

LAN Controller
Load Source

The load source for the LAN Interface.  Choices are:  POLL ALL SOURCES*,
SERIAL PORT,  or  NETWORK.   POLL ALL SOURCES instructs the Ethernet
LAN module to first attempt a local serial download and then a network
download.  If both fail, the sequence is repeated.

LAN Online Specifies whether the Ethernet LAN Interface module is to logically connect 
to the LAN after initializing.  Choices for this field are  YES*  or  NO.

Backplane
Online

Specifies whether the Ethernet LAN Interface module is to allow application
backplane communications.  Choices for this field are  YES*  or  NO.   YES 
means all backplane communications are allowed.  NO means only diagnostics
mail traffic is allowed; this precludes application data transfer with the PLC
CPU.

Network Load
Address

The group address the remote network loader must use to broadcast 
network configuration information before a network load can be initiated.
The address is a 12-digit hexadecimal number organized as 6 bytes.  Each 
byte is represented as a pair of hexadecimal digits. 

The least significant bit of the first byte must be 1 to be a group address.  For
example, in a station address of 090019010001, 09 is the first byte.  In binary,
09 is 0000 1001, which means the least significant bit is a 1, which is a valid 
network load address.

* Default selection.

For additional information, please refer to the  Series 90 Ethernet Communications User’s
Manual,  GFK-0868.
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Section 14:  Configuring a High Speed Counter 

High Speed Counter Types   

The Series 90-70 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.  There are five types of counters, A, B, C, D, and E.  All counter types have four
outputs which can be assigned to any available counter.  Each output has programmable
On/Off Presets with optional PLC ladder interrupt capability.  You can configure the
High Speed Counter module module to work as one of following five different types of
counters:

� In Type A configuration, the HSC70 has four identical and independently
programmable unidirectional 16-bit counters which can be configured for up or
down operation.  Each counter has three inputs: Preload, Count Pulse, and Strobe.

� In Type B configuration, the HSC70 has two identical and programmable
bi-directional 32-bit counters.  Each counter can be independently configured to
operate in Up/Down, Pulse/Direction, or A Quad B mode.  Both counters have two
independent Strobe inputs and Strobe registers.  Each counter has a single Preload
input to set the accumulator and a Disable input to suspend counting.

� In Type C configuration, the HSC70 has one differential bi-directional 32-bit counter
with a Disable input to suspend counting.  The counter has a Home Position register
for preloading the accumulator to Home Position value.  Home Position is set by a
Home Switch input and a Marker input.  Two sets of bi-directional counter inputs
can be connected differentially.  Each pair of inputs can be configured for Up/Down,
Pulse/Direction, or A Quad B mode.  The Type C configuration has three Strobe
registers with Strobe inputs and two Preload values with Preload inputs.

� In Type D configuration, the HSC70 has four bi-directional 32-bit counters that can
be configured to count in Up/Down, Pulse/Direction, or A Quad B mode. Each
counter has a marker input which can be used to set its accumulator value to the
counter ’s Home Position value.

� In Type E configuration, the HSC70 has two identical 16-bit counters with Strobe
and Preload inputs capable of counting Up/Down or A Quad B signals.  Each has a
Count Disable and a Strob Disable input.  This counter type is designed primarily as
a Down counter, but it can handle up counts to account for A Quad B jitter.  When a
counter counts down to zero, it turns on a dedicated preset output with a 15
microsecond response time.

For more information on the High Speed Counter module, refer to GFK-1057 and
GFK-1062.
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Configuring the High Speed Counter Module

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–HSC (F2) to locate a High Speed
Counter Module in the slot.

Note

This manual presents the configuration screens and brief parameter descriptions
for the High Speed Counter, using a Type A configuration.  It’s purpose is to step
you through a standard configuration.  For detailed parameter descriptions for all
Types (A–E) , read the 90-70 High Speed Counter User’s Manual (GFK-1062).
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3. Press the Enter key to enter the catalog number shown in reverse video.  The
following screen will be displayed showing the configuration parameters for Type A
counters—see Note below concerning other types.

Parameter Description

Counter Type Select the desired counter type by entering  A* ,  B,  C;  D,  or   E,  or press the
Tab key to toggle the selections.  See Note below concerning other counter types.

Ctrl Data Select the starting %Q reference address for the 32 bits of control data from the
PLC.

Status Select the starting %I reference address of the 32 bits of counter status from the
PLC.  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.

Input Data Select the starting %AI reference address for data sent to the PLC by the HSC
module.  The length of the data is fixed at 16 words.  HSC Data consists of 
accumulated counts, strobe register contents, and the counter per timebase value.

Output Data Select the starting %AI reference address of the two words of input data.  
Discrete output data consists of control information, such as output enable/
disable, strobe enable/disable, counter enable/disable, preload enable/disable,
clear error, and home command (for type C).

Failure Mode Enter a value to select an output failure mode: NORMAL*, OFF, and HOLD.
Osc (oscillator)

Divider
This is used to determine the frequency output.  Select the 16-bit value that is
divided into 660 Khz in order to achieve the final reference frequency displayed 
in the Osc Freq field directly below this field.

Osc Freq This is a display only field showing the reference frequency.
Counter Input
Threshold–

Count

This field identifies the type of counter input.  The choices are  NON-TTL*, TTL, 
or Mag-Pkup  (magnetic pickup).  For more information, see the 90-70 High
Speed Counter User’s Manual (GFK-1062).

Counter Input
Threshold–

Control

This field identifies the type of control input.  The choices are NON-TTL*, TTL, 
or Mag-Pkup  (magnetic pickup).  For more information, see the 90-70 High
Speed Counter User’s Manual (GFK-1062).

* Default selection.

Note

To change to from Counter Type A to Type B, C, D, or E, see page 11-106.
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4. Press the Page Down key to display the following screen.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Parameter
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Parameter Description
ÁÁÁÁÁÁ
ÁÁÁÁÁÁPreset 1

ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁThis is the preset counter number (CTR1*, CTR2, CTR3, or CTR4).ÁÁÁÁÁÁ

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

On
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This is the Output On user counts preset.  The valid parameter values are
–32768 to +32767.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Off ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This is the Output Off user counts preset.  The valid parameter values are
–32768 to +32767.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

On ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This is the on preset 1 interrupt.  The choices are ENABLED or DISABLED.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Off ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This is the off preset 1 interrupt.  The choices are ENABLED or DISABLED.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Presets 2, 3, 4 ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

The same descriptions shown above for Preset 1 apply to Preset 2, 3, and 4.
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5. Press the Page Down key to display the screen shown below.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Parameter ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Parameter Description

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Count Mode ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select one of the two choices for this field:  single shot (abbreviated on
screen as SINGSHOT) means count and stop at limit; continuous
(abbreviated on screen as CONTINU) means count and wrap at limit.  Press
Tab to toggle the selections.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Count Dir ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This field defines the count direction, UP or Down.  Press Tab to toggle
the selections.ÁÁÁÁÁÁ

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Timebase mS
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

This field determines the number of counts per time base in milliseconds.
Press Tab to increment the default number (1000) or Shift-Tab  to
decrement the number, or key in the desired number.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Strobe Mode ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select which Strobe input pulse the Strobe register will report.  The choices
are FIRST and LAST.  The effects of this selection are discussed in detail in
the Series 90-70� High Speed Counter User’s Manual (GFK-1062).

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Strobe Edge ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select which counter trigger edge you want to have active, the POS
(positive) or NEG (negative) edge.  Press Tab to toggle the selections.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Strobe Efct ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select one of the two Strobe effect options:  STRB ONLY where the strobe
pulse only causes the Accumulator value to be copied into the Strobe
register and the Strobe flag to be set, or STRB/PRELOAD where a Strobe
pulse will copy the Accumulator value into the Strobe register
simultaneously perform a preload and set the Accumulator to the Preload
value.  As with the other fields, you can press Tab to toggle the selections.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

High Limit
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select the highest value for count Accumulator.
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Low Limit
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select the lowest value for count Accumulator.
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Preload Val
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select the Accumulator preload user counts.
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Count Filtr
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select the Count Input Filter, HIFREQ or LOWFREQ.  Press Tab to toggle the
selections.

ÁÁÁÁÁÁ
ÁÁÁÁÁÁ
ÁÁÁÁÁÁ

Preld Filtr ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ
ÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁÁ

Select the Preload Filter, HIFREQ or LOWFREQ.  Press Tab to toggle the
selections.
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6. To change from Type A to Type B or one of the other Types, move the cursor to the  
Counter Type  field on the main detail screen for the Type A counter; then press the
Tab key to toggle the selections.  When B is displayed in this field, press the Enter
key.  

This example screen lists the module configuration parameters for a Type B counter.

7. Press the Page Down key to display the detail screen for Type B Counter 1.
Repeatedly 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.

Note
Follow the same steps for configuring Types B through E counters as
shown in on the preceding pages for Type A counters.  To understand the
different effects the parameter settings have for all Types (A–E) , read the 90-70
High Speed Counter User’s Manual (GFK-1062).
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Section 15: Configuring a Third Party VME Module 

Third party VME modules may be configured to be recognized by the PLC.  Six modes of
configuration are available:

Mode Description

None The module is used only as a placeholder.
Interrupt Only The module may produce interrupts.
Bus Interface The module may use the read and write config functions.

Full Mail The module may use the complete logical layer or mailbox system of the 
Series 90-70 PLC identically to the features currently supported for smart 
modules.

Reduced Mail The module may perform a limited set of service requests with the PLC
through the simpler mailbox system used for Series 90-70 analog I/O modules.

I/O Scan The module may have defined I/O that will be scanned by the PLC.

Note  

For more information about configuring third party VME modules, refer
to the Series 90-70 Programmable Controller’s User’s Guide to
Integration of Third Party VME Modules (GFK-0448).
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Configuring a VME Module

To configure a VME module on the I/O Configuration Rack screen:

1. Move the cursor to the desired rack and slot location.  The slot may be either
unconfigured or previously configured.

Note

When configuring the VME module in a VME Integrator Rack, the
half-slot screen for a particular slot is displayed.  This allows you to
configure the half slots of that slot.  The remainder of the configuration
process is the same for the VME Integrator Rack as it is for a standard
I/O rack.

2. Press VME (F7) and then VME (F1) from the I/O Configuration Rack screen to
display a list of available modules.
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3. Position the cursor on the 3RD PTY VME module, and press the Enter key to display
the detail screen for that module.

Selecting the Configuration Mode 

The configuration mode specifies how the module will be accessed.  The configuration
mode is selected in the  Configuration Mode  field on the module detail screen.

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. Configure the module.  Then, press Rack (Shift-F1) or the Escape key to return to
the rack display.
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None Mode 

When  NONE mode is selected, the following VME detail screen is displayed.

The configuration mode on this screen is set to  NONE.   There are no other parameters to
be selected.
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Interrupt Only Mode 

Note

INTERRUPT ONLY  mode is not supported by a Release 6 or earlier CPU.  This
functionality is reserved for possible use by future CPUs.

When  INTERRUPT ONLY  mode is selected, the following VME detail screen is
displayed.

Parameter Description

Configuration Mode The configuration mode is set to  INTERRUPT ONLY.
Interrupt Select whether to  ENABLE*  or  DISABLE  interrupts.  If  ENABLED,  the

module will generate interrupts.
Interrupt ID A byte hexadecimal value which identifies the module driving the 

interrupt line.  The value in this field must either be in the form
“slot:rack”, based on the rack and slot the module is in, or a value in 
the range F0 to FE hex.  For example, if a VME module is configured in
slot 3 of rack 0, a value of 30 (30H; slot 3 rack 0) is displayed.  Each VME
module configured within the system must have a different interrupt
ID. 

The default value must be a value based on the rack and slot the 
module is in. The first half-slot configured for a slot (either A or B) will 
be assigned the slot:rack ID; the second half-slot configured for the slot
(either A or B) will be in the range  F0 – FE.

* Default selection.
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Bus Interface Mode 

Note

BUS INTERFACE  mode is supported by a Release 4 or later CPU.

When  BUS INTERFACE  mode is selected, the following VME detail screen is displayed.
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Parameter Description

Configuration
Mode

The configuration mode is set to  BUS INTERFACE.

Address Modifier
Code

The memory space (in hexadecimal) on the VME bus that the module re-
sponds to.  Choices are:

09H = extended non-privilege data access.
0AH = extended non-privilege program access.
ODH = extended supervisory data access.
OEH = extended supervisory program access.
29H* = short non-privilege access.
2DH = short supervisory access.
39H = standard non-privilege data access.
3AH = standard non-privilege program access.
3DH = standard supervisory data access.
3EH = standard supervisory program access.

Address A 16-bit, 24-bit, or 32-bit hexadecimal value, depending on the AM mode
selected.  If the AM code is  29H  or  2DH, the address range must be a 
16-bit value, 0000 to 0000FFFF.  If the AM code is  39H,  3AH,  3DH,  or  3EH,
the address range must be a 24-bit value, 0000 to 00FFFFFF.  If the AM 
code is  09H,  0AH,  0DH,  or  0EH,  the address range must be a 32-bit value,
0000 to FFFFFFFF.  (Although the Series 90-70 I/O rack does not contain the
P2 backplane,  the upper eight address lines of the 32-bit address can be 
jumpered to a fixed value on the module.)  Default = 0000FFFF.

Dual Port Memory
Size in K Bytes

The size of the dual port memory (in 1K increments) for the VME module.
Values are  1*  to  16,384 .

Interface Type Specify how data is to be read/written to the VME module.  Choices are:
WORD ACCESS: Data is to be read/written a word at a time to 
consecutive addresses.
BYTE ADDRESS:  Data is to be read/written a byte at a time to 
consecutive addresses.
ODD BYTE ONLY: Data is to be read/written only to odd bytes because
the hardware cannot support even addresses.
SINGLE WORD ADDRESS: also called same address.  Data is to be 
read a word at a time from the same address on theME bus into PLC
memory and written a word at a time from consecutive words in PLC
memory to the same address.
SINGLE BYTE ADDRESS: Data is to be read a byte at a time from the
same address on the VME bus into PLC memory and written a byte at a
time from consecutive words in PLC memory to the same address.

Interrupt Select whether to  ENABLE  or  DISABLE*  interrupts.   If  ENABLED, the
module will generate interrupts.

Interrupt ID A byte hexadecimal value which identifies the module driving the 
interrupt line.  The value in this field must either be in the form 
“slot:rack”, based on the rack and slot the module is in, or a value in the
range F0 to FE hex.  For example, if a VME module is configured in slot 
3 of rack 0, a value of 30 (30H; slot 3 rack 0) is displayed.  Each VME 
module configured within the system must have a different interrupt ID. 

The default value must be a value based on the rack and slot the module
 is in. The first half-slot configured for a slot (either A or B) will be assigned
the slot:rack ID; the second half-slot configured for the slot (either A or B)
will be in the range  F0 – FE.

* Default selection.
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Full Mail Mode   

Note

FULL MAIL  mode is supported by Release 5.5 or later CPUs. 

When  FULL MAIL  mode is selected, the following VME detail screen is displayed.
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Parameter Description

Configuration
Mode

The configuration mode is set to  FULL MAIL.

High Priority Mail Select whether to  ENABLE*  or  DISABLE   high priority mail.

Interrupt ID A byte hexadecimal value which identifies the module driving the interrupt
line.  The value in this field must either be in the form “slot:rack”, based on
the rack and slot the module is in, or a value in the range F0 to FE hex.  For
example, if a VME module is configured in slot 3 of rack 0, a value of 30 
(30H; slot 3 rack 0) is displayed.  Each VME module configured within the
system must have a different interrupt ID. 

The default value must be a value based on the rack and slot the module is
in. The first half-slot configured for a slot (either A or B) will be assigned the
slot:rack ID; the second half-slot configured for the slot (either A or B) will
be in the range  F0 –  FE.

Address Modifier
Code

The memory space (in hexadecimal) on the VME bus that the module re-
sponds to.  In rack zero, the choices are:

09H = extended non-privilege data access.
0AH = extended non-privilege program access.
ODH = extended supervisory data access.
OEH = extended supervisory program access.
39H* = standard non-privilege data access.
3AH = standard non-privilege program access.
3DH = standard supervisory data access.
3EH = standard supervisory program access.

In racks 1 – 7, the AM code must be  39H.

Address A 24-bit or 32-bit hexadecimal value, depending on the AM code
selected.  In rack zero, for 24-bit addressing modes where the AM code is
09H,  0AH, 0DH,  or  0EH,  the address must be xxxx0000H.   For 32-bit 
addressing modes where the AM code is  39H,  3AH,  3DH,   or 3EH,  the 
address must be 00xx0000H.  (Default = 00100000H)

 In racks 1 – 7, the address must be 00xx0000H.  Default = 10000H *
(((10H – rack) * 10H) + (2  * (slot – 2)))

The hexadecimal digits represented by “x” may have any value from 0
through F, inclusive.

Although the Series 90-70 I/O rack does not contain the P2 backplane, the
upper eight address lines of the 32-bit address can be jumpered to a fixed
value on the module.

Dual Port
Memory Size in K

Bytes

The size of the dual port memory (in 1K increments) for the VME module.
Values are 16*  to  16,384 .

* Default selection.
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Reduced Mail Mode 

Note

REDUCED MAIL  mode is not supported by a Release 6 or earlier CPU.
This functionality is reserved for possible use by future CPUs.

When  REDUCED MAIL  mode is selected, the following VME detail screen is displayed.
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Parameter Description

Configuration
Mode

The configuration mode is set to  REDUCED MAIL.

Interrupt ID A byte hexadecimal value which identifies the module driving the interrupt
line.  The value in this field must either be in the form “slot:rack”, based on
the rack and slot the module is in, or a value in the range F0 to FE hex.  For
example, if a VME module is configured in slot 3 of rack 0, a value of 30 
(30H; slot 3 rack 0) is displayed.  Each VME module configured within the
system must have a different interrupt ID. 

The default value must be a value based on the rack and slot the module is
in. The first half-slot configured for a slot (either A or B) will be assigned 
the slot:rack ID; the second half-slot configured for the slot (either A or B) 
will be in the range  F0 –  FE .

Address Modifier
Code

The memory space (in hexadecimal) on the VME bus that the module
responds to.   Choices are:

09 = extended non-privilege data access.
0A = extended non-privilege program access.
OD = extended supervisory data access.
OE = extended supervisory program access.
29* = short non-privilege access.
2D = short supervisory access.
39 = standard non-privilege data access.
3A = standard non-privilege program access.
3D = standard supervisory data access.
3E = standard supervisory program access.

Address A 16-bit, 24-bit, or 32-bit hexadecimal value, depending on the AM mode 
selected.  If the AM code is 29  or  2D, the address range must be a 16-bit 
value, 0000 to 0000FFFF.  If  the AM code is 39,  3A,  3D,  or  3E, the address
range must be a 24-bit value, 0000 to 00FFFFFF.  If the AM code is  09,  0A, 
0D,  or  0E, the address range must be a 32-bit value, 0000 to FFFFFFFF. 
(Although the Series 90-70 I/O rack does not contain the P2 backplane, the
upper eight address lines of the 32-bit address can be jumpered to a fixed
value on the module.)  Default = 0000FFFF.

Dual Port
Memory Size in

K Bytes

The size of the dual port memory (in 1K increments) for the VME module.
Values are  4*  to  16,384 .

* Default selection.
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I/O Scan Mode 

Note

I/O SCAN  mode is supported by Release 5.5 and later CPUs.

When  I/O SCAN  mode is selected, the following VME detail screen is displayed.

Press the Page Down key to display the reference address parameters.
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Configuring a Genius I/O Bus Controller   

Next, you will configure slot 3 of the main rack for a Genius Bus Controller.

1. Use the Right cursor key to highlight slot 3.

2. Press Genius (F2) to locate a Bus Controller in slot 3.  The software zooms into a
detail screen.

3. Press GBC (F1) to display the entry for the Genius Bus Controller ( IC697BEM731 ).
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4. Then, press the Enter key.

5. To change the bus controller parameters shown in the center area of the screen, you
must be familiar with information in GEK-90486.  For this example, we will assume
the default entries are correct.  Press Rack (Shift-F1) or the Escape key to return to
the rack display.
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Configuring a Genius I/O Block  

In order to configure a Genius I/O block, the cursor should still be on slot 3 of the rack
display, as shown in the previous screen above.

1. Press Zoom (F10) .  The software zooms into the Bus screen which represents the
locations of devices on the bus.

2. The cursor highlights the bus controller, which was assigned device number (bus
address) 31 automatically during the previous part of the lesson.
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3. For the lesson, assign a Genius I/O block to device number (bus address) 1 by
pressing the Right cursor key twice.  The screen displays blocks which represent
device numbers 0 through 7.  With the cursor on BUS ADR 1, press F3 to select the
type of block.

4. Select a catalog number by moving the cursor, if necessary, and pressing the Enter
key.  The screen will display additional entries if you press the cursor keys.  For this
lesson, select the Genius Phase B 115VAC 8 circuit I/O block ( IC660BBD100 ) by
moving the cursor to that entry and pressing the Enter key.
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5. Move the cursor down to:

Ref Addr :  %QI00025

Notice that the software has automatically assigned the next available I/O
references.  It is not necessary to change this reference address. However, for the
lesson you can move the cursor using the CTRL and Right cursor keys, then enter:

Ref Addr :  %QI00033

and press the Enter key.  This reference address is correct because it begins on a byte
boundary.

6. For this lesson, the rest of the entries on this screen do not need to be changed.  Press
Rack (Shift-F1) or the Escape key to return to the bus display.
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7. Press Rack (Shift-F1) or the Escape key again to return to the rack display.  The
entries you have made will automatically be saved in program folder named
LESSON.

Ending the Lesson  

The configuration created was saved when you pressed Rack (Shift-F1) or the Escape
key to return to the rack display.  This is the end of the lesson.

sales@roc-electric.com   www.roc-electric.com



C
section level 1 
figure_ap level 1   
table_ap level 1  

C-1GFK-0263G

Appendix C Variable Programming Lesson

This appendix contains a tutorial which illustrates how to redefine variables while
importing a program folder to the library: 

1. Create a source program folder named  SRC.  Position the cursor on the
[ VARIABLE DECLARATIONS]  marker in the programming software, and press
Zoom (F10)  to display the global variable declaration table.  Enter the variables
shown on this screen in the _MAIN variable declaration table.

2. Press the Escape key to return to the list of markers.  Then, move the cursor to the
[ PROGRAM BLOCK DECLARATIONS]  marker, and press Zoom (F10) .
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3. Create a program block named  BLOCK01  in program folder  SRC.   Then, press
Zoom (F10)  to zoom into that block.

4. Move the cursor to the  [ VARIABLE DECLARATIONS]  marker for  BLOCK01,  and
press Zoom (F10) .  Enter the variables shown on this screen in the local variable
declaration table for  BLOCK01.

Note that  BLK: BLOCK01  is now displayed on the status line.   BLK: _MAIN  was
displayed on the status line for the global variable declaration table in program
folder  SRC.

5. Press the Escape key to return to the list of markers.  Then, move the cursor to the
[ END OF BLOCK LOGIC]  marker, and press Insert (F1).
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6. Enter the logic for  BLOCK01  using variables from both the global and local variable
declaration tables.  The variables  START,  XFEREYE,  QUIET,  JAMMED,  and  ALARM
are from the global variable declaration table;  PURGE  and  LIGHT  are from the local
variable declaration table.

7. Press ALT-N to view the logic with reference addresses.
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8. Press the Escape key repeatedly to exit  BLOCK01  and exit the program editor.
Select Program Block Librarian (F6) from the programming software main menu.

9. Use the Export function (F5) to place  BLOCK01  in the library with global variables.
You must enter  Y  after the prompt:

Export global variables?  (Y/N)

The export operation only takes those global variables that  BLOCK01  uses in its
logic.
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