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A WARNING

The application of this product requires expertise in the design and
programming of control systems. Only persons with such expertise
shouid be allowed to program, install, alter and apply this product.
Potential bodily injury, death or equipment damage could result if
the product is improperly applied to any equipment application.

NOTICE

The products and services described in this manual are useful in s wide variety of different applications.
Therefore, the user and others respongible for applying the products and services described herein are responsible
for determining their acceptability for each application. While efforts have been made to provide accurate
information within thiz manual, the Square D Company assumes no respongibility for the application,
completeness or usefulness of the information contained herein,

UNDER NO CIRCUMSTANCE WILL THE SQUARE D COMPANY OR ANY OF ITS SUBSIDIARIES BE
RESPONSIBLE OR LIABLE FOR ANY DAMAGES OR LOSSES, INCLUDING INDIRECT OR
CONSEQUENTIAL DAMAGES OR LOSSES, ARISBING FROM EITHER THE USE OF ANY
INFORMATION CONTAINED WITHIN THIS MANUAL OR THE USE OF ANY PRODUCTS OR
SERVICES REFERENCED HEREIN.

No patent liabilily iz assumed by the Sguare I} Company with respect {0 the use of any of the
information, products, cireviis , programming or services referenced herein.

The information contained in this manual is subject to change without notice.

NOTICE

Square D Company retains ownership of this software and has granted you a
nonexclusive, non-transferable use of this software and documentation under the
terms and conditions of the software license agreement. In accordance with this
license, you may not copy, sell, or alter the software and related documents except as
expressly provided for in the agreement. Accordingly, you are legaily liable for breach
of this software agreement and related copyright and trademark laws.
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IMPORTANT

The Class 8003 Type SFW30 software is only meant to be used with
the MICRO-1 Controller. DO NOT attempt to communicate with
any other electronic controller.

CAUTION

Be aware that any Terminate and Stay Resident (TSR) programs
that you may have running on your persomal computer, such as
mouse drivers and other background utilities, may interfere with the
operation of the SFW30 software.

WARNING

Programming multiple external outputs, timers, connters, internal
relays or ftransitionals with the same address may cause
unanticipated output actuation resulting in personal injury or
property damage. If you assign the same address to more than one
¢lement within the same program, make certain of the consequences
before running the program.

|~ e

WARNING

Make absolutely sure that the same control program exists in the
MICRO-1 processor and offline memory when using the DISPLAY
function. If different control programs with similarly numbered
contacts and coils exist, the display you see on the monitor screen
may not reflect actual output conditions, and personal injury may
result from unanticipated output actuation,

Page i
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WARNING

DO NOT wire an Emergency Stop function through the MICRO-1
controller, In the case of a malfunction, the MICRO-1 processor
might not be able to recognize the Emergency Stop input and might “
fail to shut down the system. This could result in personal injury or
property damage.

[ [ WARNING ’ \

The MICRO-1 processor will attempt to go into RUN on power-up.
Unexpected actuation of real-world output devices may occur since
there is no external indicator on the precessor (such as a keyswitch)
to alert a user that a RUN condition is possible. This may result in
personal injury or property damage,

e ——t—
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SOFTWARE SUPPORT SYSTEM
Registration Card and Users Group Application

Make a copy of this page and complete this application to take advantage of these important
benefits.
1. Speclal Notice Of New Production Enhancements
Registered owners will receive advance notice of all product upgrades and new product
enhancements.
2. Speclal Prices For Upgrades And New Product Introductions
Square D continvally enhances its own software products. These enhancements will be offered
to registered owners at a special price.
3. Notice of New Production Enhancements Membership In the

MICRO-1 Users Group

Membership makes you eligible to receive application notes at periodic intervals. These notes
include helpfisl hints and techniques and answers to frequently asked questions.



30598-788-01 Pagei

INTRODUCTION

About This Manual

This manual is intended to provide information for the novice to experienced user of the
Square D Company Class 8003 Type SFW30 Programming Software. This manual
contains operations and programming examples along with detailed explanations of basic
concepts. Also included are discussions of the hardware and software requirements and
loading, the SFW30’s capabilities, programming concepts and editing operations,

SFW30 Programming Software
The Class 8003 Type SFW30 Programming Software is designed to run on an IBM
compatibie computer as listed in The SFW30 is vsed to program, monitor,
and enter data functions for Square D’s MICRO-1 controlier,
The SFW30 software package contains:
» One (1) 5.25 inch floppy diskette
+ (One (1} 3.5 inch floppy diskette
« One (1) instruction Bulletin 30598—-788-01
The two floppy disks contain three files each, SFW30.EXE, AUT0Q30.SQD and SFW .SEC.
These disks are identical in content and are provided for convenience. If your SFW30
package is not complete, contact your Square D Diswibutor.

Before You Start
The first step in nsing this mannal is to become familiar with the hardware, software, and
required cabling described "The second step is to load the SFW30 software as
identified in
It is recommended that Sections 1 through 4 be read before running the SFW30 software,
then determine which section from the general table of contents most closely describes your

area of interest. Use the selected section’s table of contents to find a specific heading or use
the Index in the back of this manual to locate specific information.
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Manual Organlzation

In the front of this manual, a general table of contents is listed which covers all of the major
sections, At the beginning of each major section, an additional table of contents is provided
to easily locate the information. At the end of this manual are appendices to supplement the
information in the manual. The following summarizes the sectons appearing in this

manual;

»

*

- describes the hardware and software requirements for
SFW30.

— explains how to load SFW30 and setup the parameters.

[Section 3]- explains how to access and understand the status screens which
provide information about your computer's memory (OFFLINE) or conditions

specific to the processor with which you are communicating (ONLINE).

Section 4|— gives information about setting up important communications
parameters and internal functions.

describes the programming instruction set.
Section 6|- describes the editing, search, and display procedures.

Sectlon 7| explains how to transfer programs and function settings from
the personal computer to the MICRO—1 controlier.

Sectlon 8} describes the ONLINE/DATA mode which allows you to view
dynamic register and |/O data.

gives information about the SYMBOL function which allows
you to obtain an intermediate code printout.

Section 10]- describes the LABEL feature which lets you customize your
processors ladder logic by assigning alphanumeric names to program

rungs.
— explains how to use the cross reference feature.

Appendix Al - provides optional cabling to single MICRO-1 controller
configurations.

Appendix B|- lists the error codes for the MICRO-1 controller.

Appendix C]- lists the error messages for SFW30 programming software.

[Appendix D] describes the MICRO-1 controller ring network

specifications.

Appendix E}- describes the R8232 to MICRO-1 controlier

communications.
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How Keystrokes Are Shown In This Manual (IMPORTANT)

There are two types of key identifications used in this manual. One use is a dedicated key
and the other is a “function” key. The dedicated key is one of the alpha—numeric keys on the
key board (e.g., a-b, A~B, 1-0, etc}. The other type of key isa “functionkey” which isalsp
located on the keyboard and identified as F1 through F10 (on some keyboards F1 through
F12). The function keys on the keyboard relate (o the function selections on each of the
SFW30 screens (e.g., the screen shows a word, number or symbol above a box). The
location of the function keys may vary for different personal computer keyboards, but is
usually located on the lefi side or at the top of the keyboeard.

The funcuons appearing on the SFW30 screens do change assignment throughout the
different screens and modes, however the numbers 1 through 10 on the screen always reflect
the functions keys F1 through F10 on the keyboard. Sed for detailed information

about the function key assignments.
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SYMAX, SY/VIEW, SY/NET, and SY/LINK are a registered trademarks of the Square ID Company.
MS/DOS is & registered trademark of Microsoft Corporation.

IBM, XT/AT, P32, and PC/DOS are regisiered trademarks of the International Business Machine Corporation,
PANL~-PAK is a trademark of Square D Company.

ScreenWare2 is a registered rademark of Computer Technology Corporation.

MICRO-1 is a registered trademerk of IDEC Corporation.
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1.1 Hardware and Software Requirements

1.1.1 HARDWARE
The following hardware is necessary to operate the SFW30 programming software:

s SYNIEW® Class 8010 Type SDF602 Industrial Workstation

o Class 8010 Type SPR350 Laptop Programmer

o 100% |BM—Compatible Personal Computer (XT/AT® or PS/2®)
¢ 100% IBM—Compatible Laptop Computer

NOTE: The minimum RAM raquirement of the parsonal computers listed above is S12K,
The system program requires spproximately 384K bytes of memory and the
additional memoty is used for OFFLINE memory programming.

Associated Hardware

»

Monochrome or color monitor

SY/NVIEW Class 8010 Type SDF202 Industrial Monitor

Class 8030 Type ICM200 Isolator Converter Module

SFi3xx SY/MAX® Interface Board* or IBM Asynchronous Board
Class 8003 Type RIU20 AS-232 Interface

Class 8005 Type NLU10 Network Link Unit

Class 8005 Type RIU10 Remote Interface Unit (RS—422)
Optiona! Cables|(see Appendix A)

SFW30 will work with any SFI3xx board (RS—422) or with an asynchronous serial board
installed in the personal computer. If using an asynchronous board, however, make sure
that the pinont is compatible, More information on proper cabling and connection to the

MICRO-1 processor can be found in[Section 1.3]

*NOTE: The SFi3xx interface board or asynchronous board is only required when online
operations are indicated. No imterface board is necessary for programming while in
the offline mods. The SFi3xx interface board is not recommanded for machines
opsrating at bus speeds faster than 4.7MHz.

NOTE: The SFi5xx SY/LINK® interface board is not compatible with SFW30.

1.1.2 SOFTWARE
The following operating systems support SFW30:

¢+ PC/DOS® or MS/DOS® version 2.1 and up
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Copyright

The contents of this package includes software. Square D Company is the holder of a
copyright of that software. Under the terms of this license and the copyright laws of the
United States, the licensee of this software is entitled to make one copy for archival
purposes and no other copies without the express written anthorizagion of the Square D
Company. That written authorization is not given by this docoment, This is a license
agreement and not an agreement for sale. Square D Company retains title to the software
licensed and any archival copy made from this software,

The copyright laws of the United States provide civil and criminal penalties for
unauthorized copying, For these reasons, the software that is the subject of this license has
been enclosed in a sealed wrapper that displays this text. If you as a licensee are unwilling to
accept the conditions stated above for the use of this software, DO NOT OPEN THE
SEALED PACKAGE. Instead, return the UNOPENED package to Square D Company
for credit.
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1.2

Keyboard Overview

1.2.1

The arrangement of the keys on the personal computer keyboard may vary for different
personal computers. The description of the keyboard is based upon a typical IBM keyboard.
The following sections provide general information about the keyboard, More complete
information about specific uses of the various keys on either the alphanumeric or numeric
keyboard can be found in[Section 6.0] Ladder Editing, Search and Display.

ALPHANUMERIC KEYBOARD

The alphanumeric keyboard, shown in Figure 1-1, is made up of 49 keys configured in a
standard typewriter format.

o (3 B g @y, 2, 2
1 -1} n’luilnil 1il| i'l linﬂl MM tiufln |!l”|h-"|{§§j@
mmﬂWQMMMMMMMMQH@g@_

I-lu. )l ol 1 0 ) Y

Figure 1-1  Typical IBM Keyboard

ESC Key

The SFW30 is designed in a layered screen structure, where different screens appear within
certain modes that may be selected, There may be only one or two screen levels within a
mode or there may be many screens. To EXIT the current screen or RETURN BACK to the
sereen level el was PIevions 10 The curtermn screen, press tne ESC (escape) key, The BYC
key may be pressed several times in succession 10 return to the INTTIAL screen.

When the INITIAL screen is displayed, the ESC key is not functional, because it is the first
screen that is displayed in the software,
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Prisc Key

The Prisc (print screen) key is used with the Shift key to get a hard copy of any monitor
aispray. £ s very wserin’ wiken dispitytug ONLINE cegisier and fapatoucput (A0} data
If the system printer is connected and running, hold down the Shift key and
press the Prisc key to generate a printed copy of everything that is currently being displayed
on the screen,

Tab Key / Cursor Keys
The Tab key may be used to jump to the next modifiable field when entering data into the
highlighted areas (modifiable fields) of the timer, and counter boxes. This key can be used
instead of repeatedly arrowing in the direction of the nexi data location.
The UP, DOWN, RIGHT, and LEFT cursor or arrow keys are also used 1o move around the
screen when data entry or function selection is required.

Del Koy
The Del (delete) key may be located below the numeric keys on the numeric keyboard
and/or above the alphanumeric keys, and/or to the left of the numeric keypad depending
upon the keyboard layout,
The Del key has two uses:
« When an error occurs, an error message is displayed on the botiom of the

screen; the Dei key must be pressed to clear the eror before the user can
continue with any other function.

» Pressing Del while editing a data field will cause the data value to be cleared
{set 1o zero in the case of a numeric data field).
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1.2.2

1.23

NUMERIC KEYBOARD

To the right of the alphanumeric keyboard is the numeric keyboard (Figure 1-1), The
numeric key functions are identical to the numeric keys on the alphanumeric keyboard, The
cursor or directional arrow keys are also located on this keypad. If using the numerical
keypad, make sure that the Num Lock key is OFF. A summary of editing keystrokes can be

found infSection 6.1.5

FUNCTION KEYS

There are ten or more function keys on the keyboard identified as F1,F2 . . .F10,F11, etc.
These function keys correspend with the functions named at the bottom of the SFW30
screen displays. A number is associated with each of these keys for easier function key
identification, shows the relationship of the computer’s keyboard with the
SFW30 keys appearing on each screen. The numbers 1 through 10 on the screen indicate the
corresponding function keys F1 through F10.

4 )

MD2D3D4D5D6D7DBDQD10|:|/

e B e e Ik
] O] D] (g g (o] ] P O] (]
Fi F2 F F6 F7 F8 Fo F10

2 3 F4 Fs5

Figure 1-2 Keyboard Function Keys and SFW30 Screen Function Key
Relationship

Function keys are not dedicated keys. They change as the different modes and functions are
selected in SFW30. In some SFW30 screens, the function keys are not identified with text,
which indicates that the function key has no aperation,

ETC Function Key

On some SFW30 screens, the ETC text appears in the function key 10 position. When this
appears, access to a second screen within the same mode (e.g., INTT mode) may be selected
for additional functions.
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1.3 Communication Cabling

1.3.1 CONNECTION BETWEEN THE PERSONAL COMPUTER (PC)
AND AND THE MICRO-T PROCESSOR

The perscnal computer can be connected to either a single MICRO-1 processor or up to 32
MICRO-1 processors on a ring network, The ring network is a “slave” network and
processors may only respond to commands from SFW30, Communications between one
MICRO-1 processor and another MICRO-1 processor is NOT supported.

Single MICRO-1 Processor To PC Connection

To connect a single MICRO-1 processor to a computer, one of the following
commuynications standards must exist in the personal computer: an RS-232 asynchronous
board (R5-232 serial port; COM1 or COM2), an SFI3xx (RS-422 software interface)
board, or an RS—422 asynchronous serial board,

The Class 8010 Type SFI3xx interfaces are single circuit boards which plug into an
expansion slot of a personal computer. The SFI boards support an RS—422 serial
differentia{ communications port with a -pin "D” type connector. The differential port is
electrically isolated from the personal compuier and the baud rate is selectable. The
MICRO-1 controller ONLY communicates at baud rate of 9600.

When using an RS-232 commaunications port on the computer, a Type 8003 RiU20
interface should be used. When using an RS-422 port on the computer, an 8005 RIU10
interface should be used. Refer to [Section 2| for detailed installation and connection
instructions.

The Class 8030 Type ICM200 Isolator Converter Module may be unsed for RS-232 1o
RS-422 conversion and isolation. The ICM200 is an ¢xtemnally connected device.
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The following lists the SFI3xx boards compatible with various Square D Company
programting packages:

The Class 8010, Type SFI321 board supports the 8003 SFW20,
B010 SFW5S0, 8010 SFW321, and Screenware2® programming software.

The Class 8010, Type SFI322 board supponis the 8003 SFW30,
8010 SFW50, 8010 SFW321, 8010 SFW322, and Screenware2 programming
software.

The Class 8010, Type SF1323 board supports the 8003 SFW30,
8010 SFW5S0, 8010 SFW321, 8010 SFW322, SFW323, and Screenware2
programming software.

The Class 8010, Type SFI324 bhoard supporis the 8003 SFW30, 8010 SFwW50,
8010 SFwW321, SFW322, SFW323, SFW323, and Screenware2 programming
software.

The Class 8030, Type ICM200 board supports the 8003 SFW30, the 8010
SFW50, and the 8010 SFW374 programming packages.

The following producis CANNOT be used to program or communicate with a MICRQO-1
processor:

SPR250
SPR300

SFW3XX SY/MAX Programming Software
SFWEXX SY/MAX Programming Soltware
SFW50 Model 50 Programming Software

SFI-5XX SY/LINK® Board
Class 8030 CRM540 SY/NET® Communications Module
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RS-232 Communications Connections

The following identifies the connections and devices required 0 communicate from an
RS-232 serial communications port to a MICRO-1 processor. Aa RIU2) Interface module
{RS~232) may be used to convert the communication port of the MICRO-1 processor to an
RS-232 communications standard. Note that the serial communications port in the PC is
connected to the RIU20. The SFW30 interface port can only be configured as "COM1” or
"COM2". COM3, COMA4, etc., are NOT acceptable port configurations even though the
physical ports may exist.

[ RORHETRIUCR A AN
MICRO-1

Proceascr Uit
R R sIb] 8003 FCB15
Cable

8003 RIU20 Interface
RS-232

8003 FCB54
Cable {25 Pin)

B

RS&-232 COM1 or COM2
Serlal Communications
Pott in PC

Figure 1-3 Single MICRO-1 Processor Connected to PC’s
RS-232 Communications Port (COM1 or COM2)

NOTE: Inthisconfiguration, SFW30's interface must be configured for RIU20-RS232 in the
INITAUTILITY mode. Refer to
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RS—422 Communications Connectlons

The following figures identify the connections and devices required to commaunicate from
an RS-422 serial differential communications port to a MICRO-1 processor.

In the connection in[Figure 1-4] a Class 8005, Type RIU10 Remote Interface Unit is
reguired between the PC and the MICRO--1 processor. A Square D Company SFI3xx board
(RS5422 port) or an RS—422 asynchronous board may be used in the computer.

RS-422 Serlal Differential
Communications Port in PC:

" « SY/MAX SFI3XX Board

8010 CC106
Cable (RS—422)
o ) T
%\""@ TH+
“\:-8 Shield
A\ ~& | Ax-
8 | A
9 ~® | shiew
MICRO-1
Processor Unit 8005 RIU10
o oD D T e, / / Interiace
8003 FCB15
Cable

Figure 1-4 Single MICRO-1 Processor Connected to PC’'s
RS5—422 Serial Differential Communications Port or SFi3xx Board

NOTE: Inthis configuration, SFW30's interface must be configured for RIUI10-RS422 in the
INITAUTILITY mode. Refer to[Section 2.2

RS-422 connector
{DE-9P) and pins (male)

Pin # 3 Wire, Red
[~Fin ¥ 4 Wre. Green
- Pln #9 Wve

Pin #1 Wire, Black
[ B ¥2 Wire, Wik

-

\Jumper Pins 5
to 6 and pins 7
038

Figure 1-5 Pin/Wire Connections for 8010 CC106
Cabled to the RIU10 Terminal Biock
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RS-422 Serial Differential
Communications Port In PC: NLU10
» SY/MAX SFI3XX Board
° =4 8010 CC100
. / FEEEEEY y Cable

R R e

MICRO-1 @,
Processor Unit

| QLODA B b e D B )

\
N
H
5

8003 FCB15
Cable

Figure 1-6 Single MICRO-1 Processor Connected to PC’s
RS-232 Serial Communications Port with RS—422 Converter

NOTE: Inthisconfiguration, SFW30's interface m
INIT/UTILITY mode. Refer to

t be configured for R 10-R5422inthe



Page 1-— 12

30598-788-01

RS-232 Sorlal RS-232 to RS-—422
Communications Converter
Port in PC
3
/ RS-232C
e = RS-232 3
Cable 8010 CC106 ——p=
Cable
8005 RIU10
®
Interface o4
- s::d &
/ Ax- @
Z AX. 6
' LAY Shisid (2
MICRO-1 s
Processor Unit P
I XN
8003 FCB15
Cable

Figure 1-7 Single MICRO-1 Processor Connecied to PC's
AS-232 Serial Communications Port with RS-422 Converter

INIT/AUTILITY mode. Refer to 2.2 Referto for connection of
8010 CC106 to 8005 RIU10.

NOTE: Inthisconfiguration, SFW30's interface must be configured for RiU10~-AS422 in the
‘ecﬁon

the PC’s RS—232 communications may be converted to RS—422 by using an
appropriate converter, such as a Square D Company ICM200 RS-232 10 RS--422 Isolator
Converter, Also, a Class 8005, Type RIU10 Remote Interface Unit is required between the
converter and the MICRO-1 processor.
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MICRO-1 Processor Ring Network Communications Connectlons

To connect from 1 to 32 MICRO-1 processors on a ring network, the Class 8005, Type
NLU10 Network Link Unit and the Class 80035, Type RIU10 Remote Interface Unit are
required. An SFI3xx board (RS422 port) or an RS422 asynchronous board must be instatled
in the PC. The following figures identify the ring network connections, devices, and cables.
A separate RIU10 must be used for each MICRO-1 processor connection.

RS—422 Serial Differential
Communications Port in PC: NLU10

« SY/MAX SFI3XX Board
™ &
Shiakd &
Rx- &)
RX+
< / ] s &
|, 8010 CC100
SEEEEEE ) Cable RIU10
*- @A
™% @A
Shaekd
8003 FCB15 R %
MICRO—1 Cable RESRY
Procaessor Unit \ )
RIU10 ﬁ
™-
X+
Shigld
B A, 8003 FCB15 :::
MICRO-1 Cable Shieid
Processor Unit \
Cable

Figure 1-8 MICRO-1 Processors Connecied to PC on Ring Network Using
an RS-422 pPort

NOTE: For additional cabling connections, refer
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RS--232 Serlal
Communications
Port In PC

RS-232 to RS-422
Converter NLU10
3 e
RS—422

THE

B
o

R5-232
Cable

=
L=z / p _nﬁaaac / 5

Cable

MICRO-1
Processor Unit

Cable

MICRO-1
Processor Unlt

[ DR LOLGRGLILAROR LY O]

Cable

\

8010 CC100 —DU10

8003 FCB15 RX=

RIU10 ﬁ

8003 FCB15 Rx-

Belden #8760
Cable

Figure 1-9 MICRO-1 Processors Connected to PC on Ring Network Using
an RS-232 Port

NOTE: Inthis configuration, SFW30's interface must be configured for RIUT0-RS422 in the
INITAUTILITY mode. Refer to[Section 2.4

NOTE: For additional cabling connections, refer to
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1.4 OFFLINE Memory

141 GENERAL
The SFW30 allows programming to be done OFFLINE without the MICRO-1 processor
connected to a personal computer. The OFFLINE memory allows the user to develop
control programs without connecting the personal computer to the MICRO-1 processor.
The specific uses for OFFLINE memory are as follows:

LADDER PROGRAM - The ladder control program can be developed and stored in
offline memory, See Seclionan 6}for ladder programming,

FUNCTION - Lists and describes processor functions as well as provides the
opportunity to modify function values, Functions are described infSection 1

LABELS — Lets you customize your ladder fogic by assigning easily recognizable
alphanumeric names to certain ladder elements that are in your program. Refer 1o

XREF (Cross reference) — Enables you to determine where a particular register or address

is nsed in the control program. Also finds data which is subject to change if the
cross—referenced data changes. Refer .

DISK - Allows you to load and save ladder files to a floppy disk or 10 the computer’s
internal hard disk. See[Section 7]

TRANSF - Allows programs created in the offline memory to be transferred to the
MICRO-1 (CPU) memeory and vice versa. (Must be connected 1o MICRO-1
Proocessor.)

SYMBOL - Lets you obtain an intermediate code printout (hand-held equivalent} of the
entire ladder program or a part of the ladder program placed in the offline memory.
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1.4.2 MEMORY USAGE

Both OFFLINE and ONLINE memory utilization can be considered essentially the same.
This section deals with specific elements of the ladder and lists how many words of memory

are used for each element.

For Labels

Refer to Memory Required to Program Labels. Table 1-1 lists the memory
used for the ladder instructions. Memory required for ladder rungs containing only one line
of programming elements, can be determined easily by totaling the number of words
required for each instruction in the ung. However, the total memory required for ladder
rungs containing branches will vary slightly with the complexity of the branches. Figure

provides some example rungs and their associated memory usage.

For Ladder

INSTRUCTION

NUMBER OF WORDS USED
(MEMORY)

Contact

1 word per contact

Cail {all types)

1 ward per coil

Timer

5 words per timer instruction

Counter

5 words per counter instruction

Shift Registers

3 words per shift register

JUMP

1 word per JUMP instruction

JEND

1 word per JEND (JUMP) end instruction

Counter Comparison

4 words of memory

Branches (AND
LLOAD /OR LOAD)

Words of memory will vary with the complexity
of the branch.

Table 1-1 Instruction / Component Memory Allocation Summary
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The Following Rung Uses 5 Words of Memory (One Word for
Each Rung Instruction):

| | | | | | | b () |
! | i / I

The Following Rung Uses 10 Words of Memory (One Word
for Each Rung Instruction and Two Additional Words for the
Branches):

O

H A -

The Followlng Rung Uses 7 Words of Memory (One Word for
Each Rung Instruction and One Additional Word for the
Branches):

| | | | | )
| I I ./ I

Figure 1-10 Exampie Rungs and Memory Usage
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2.1

Loading SFW30

To load SFW 30 into the personal computer is essentially the same whether programming in
OFFLINE or ONLINE mode, ONLINE MICRO-1 processor communications allows
monitoring of the system status or transferring of programs from computer memory to the
MICRO-1 processor’s memory. Programming the MICRO-1 processor’s memory directly
using SFW30 is NOT possible.

Use the following steps to load SFW30:

1.

Turn ON the personal computer and load the Disk Operating System (DOS) if
not already installed. Enter the date and time as prompted on the monitor.

Insert the SFW30 disk into a floppy disk drive {e.g., A: or B:}. Make sure the
default drive indication on the screen matches that of the disk drive
containing SFW30 program disk.
For example, if the SFW30 disk is placed in drive B:, the default drive
indicated on the monitor must be drive B:>. If drive B: is not indicated on the
monitor, enter the disk drive alpha character with a colon ()} and press the
ENTER key.
if you want to save and run SFW30 from a hard drive, make a directory called
SFW30 on the destination drive {e.g, C:>mkdir SFW30). Change directories
into the newly created SFW30 directory (e.g. C:>cd SFW30). Copy
everything on SFW30 program disk in the floppy to your hard drive {e.g.,
As=copy *.* ¢ASFW30).
To run SFW30 from a floppy or hard drive:
» Change to the appropriate drive and directory:
If installed in a floppy and you are in the C:> drive type in:
C:>A: (press ENTER / RETURN)
If installed on a hard drive type in:
C:>cd SFW30 (press ENTER / RETURN)

¢ Type in SFW30 and press ENTER / RETURN to start SFW30.

NOTE: I is recommendsd that a copy be made of SFW30 and retain the master in a safe

place. In the event tha working copy is lost or corrupted, a secure copy of the
software is available.

Figures|2-1]Jand 22]show the INITIAL displays which are displayed when SFW30 is
executed as described in the previous steps.
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Page 2-3

From the INITIAL display, any one of the modes named at the bottom of the screen may be
selected by pressing the corresponding funcdon key. Each of these modes is described in

the following sections.

WICAC-1 PROGAAMMER

CLASS 8003

TYPE 5Fw3p REV.1.00
NOV. 16, 1900

SERIAL HNO. 1000

COPYRIGHT {C) 1600
EQUARE 0 COMPANY
ALL RIGHTS RESERVED

00:0000

- N

MODE: /ANIT SECURITY LEVEL: MONITOR
Quns 2OFFLN I SECURE4UTL SEXIT & 7 8 *] 1OEry

Figure 2-1  INITIAL Display

1) Press the ETC [F10} function key

A second INIT screen appears which allows the selection of additional functions as shown

\

in Figure 2-2.

MICRD-1 PROGRAMMER

CLASS 8003

TYPE SFW30 REV.1.00
NOV, 18, 1990

SERIAL NO. 1000

COPYRIGHT (C) 1690
SQUARE D COMPANY
ALL RIGHTS RESERVED

000000

Figure 2-2  INITIAL Dispiay After Pressing ETC [F10]

MODE: AINIT SECURITY LEVEL: MONITOHA
{ 2TME 3 COLOR 4 S ASSIGN BauvTe 7 a 9 10y
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2141

SETTING THE DISK PATH FOR SFW30 FILES (OPTIONAL)
There are three files on SFW30 program diskette:

+ SFW30.EXE - This is the executive file and contains the basic procedural
structure for all your SFW30 applications.

o SFW.SEC ~ This is the security file and contains the default password
protection for accessing certain features of SFW30.

+ AUTO30.8QD - This is the file which supporis the auto power—up feature of
SFW30.

Each of the above files is automatically loaded into the personal computer’s RAM memory
gvery time "SFW30" is typed in and entered. When the SFW files are kept on a hard disk,
the security file (SFW.SEC) and the auto—powerup file (AUTO30.SQD) can be kept in
sub—directories of the hard disk, apart from the executive file (SFW30.EXE}, and still be
indirectly accessed each time SFW30 is typed. Using the DOS supported “SET” command
in conjunction with the variable SFWPATH will accomplish this.

If this feature is not used, the security and auto—powerup files must be located in the current
directory, on the current drive, If SFWPATH is defined, then the files may either be in the
current directory and drive, or they may be in the directory and drive specified by
SFWPATH. The current drive and directory is searched first, and if either file is missing,
the SFWPATH drive and directory will be searched for the missing file(s).

To implement this feature, use the “SET” command as shown:

SET SFWPATH = drive:\path\

The "drive” parameter in the example above indicates the disk drive (floppy or hard disk)
where the SFW program resides (e.g., A:, B:, C:, etc.). If drive is not specified, the current
drive that appears at the cursor is assumed to be the correct drive. If a drive is specified it
must be followed by a colon (¢) and a backslash (\). Path indicates the disk path
(sub—directory) where the files are stored. Path must be specified, and there must be a
trailing backslash (\} after the path specification.

This statement may be entered on the comrmand line, or it may be included in the computer’s
“AUTOEXEC.BAT" file, to be executed when the personal computer is turned on or
rebooted.
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2.2 Setting Up Utility Mode Parameters
{Offline and Online)

To establish communications between the personal computer and the MICRO--1 processor
or the printer, access the UTILITY mode in SFW30. The UTILITY mode is used 1o define
the drop and port assignment and also indicate certain parameters of the printed copy when
choosing ladder diagram program printing. A unique drop number is assigned o each
MICROQ-1 processor connected on the ring network. The drop number allows independent
identification and communication with each MICRO-] processox.

In order 10 access the UTILITY mode, from the INIT screen:
1) Press the UTIL [F4] function key

The screen should appear as shown 1

/ NETWORK PRINTER \

DROP; oa1 PORT: PRAN
PORT: COM1 ASYNG BAUD: 5600
BAUD: D00 CONFIGURATION: 7 BIT 0DO
INTERFACE: R0 — RS422 CHARACTER SET: ASCI
PAGE MARGIN: 4
PAGE LEMGTH: 66
AUXILIARY
SCREEN UPDATE: DIRECT

MODE: / INITAUTILITY

&OGGLE 2 3 4 5 6 7 8 9 10LOAy

Figure 2-3 UTILITY Display

The function keys which appear on the bottom of the display are TOGGLE and LOAD.
The TOGGLE function sequentially indicates the possible options for any field.

The LOAD function is used after all the necessary settings have been indicated in the
UTILITY mode. If you have entered an invalid number for any selectable field, pressing the
LOAD key causes the software to check for conflicts, and you will be advised of the
improper selection with a message that will appear at the bottom of the screen.
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2,21

222

223

DROP

The drop is the first item shown on the UTILITY screen. The drop number is used to
uniquely identify each MICRO-1 processor. For all on-line communications the drop
number set in the UTTLITY screen must match the drop number in the MICRO-1 processor
except when assigning a drop number (refer to ). It is necessary when using a
ring network to assign a unique drop number to each processor. A drop must be entered
which shows the path from the personal computer to the specific MICRO-1 processor.

For ring network operations and communications, all the 8005 RIU10 interfaces must be
powered up.

NOTE: See for important information about assigning a drop number io the
MICRO-1 controller.

When the personal computer is attached to a ring network, the drop number may be from 1
t0 255 and is the drop number of the desired processor. For example, the drop 003 means
that the MICRO-1 processor has been assigned a drop of number 3. Note that the physical
number of MICRO-1 processors on the ring network is between 1 to 32, however, drop
numbers 1 through 255 may be assigned to any of the 1 to 32 MICRO-1 processors,

To enter this drop, use the arrow keys on the numeric keyboard to first position the cursor at
the drop field and then press the nuomeral 3. The drop will show as 003 on the screen. More
information about drop numbers and how to assign them in an initial installation or how 1o

reassign them can be found in[Section 2.6]

PORT ASSIGNMENT

Establishing a port assignment is absolutely necessary in order to communicate with the
MICRO-1 processor. You must first select either COM1 or COM2 and then the software
will automatically indicate the type of board present (SFI, ASYNC or NONE).

Also, the baud rate will show “hardware selected” if an SFI3xx board is being used. For
example, if the computer is equipped with an SF1324 interface board configured for COM2,
once COM2 is selected in the UTILITY mode, the software shows the port assignment as
COM2 SFI and the baud rate as HARDWARE SELECTED.

BAUD RATE SELECTION

The baud rate (communications bit rate) of the MICRO-1 processor set at 9600 band and is
not changeable. If an SFI3xx board is installed, the baud rate field is displayed as
“HARDWARE SELECTED"”. The setting is not software selectable because an external
thumbwheel switch is used to set the baud rate on an SFI board,

NOTE: When using an SFi board, make sure that the baud rate is set up for 9600 baud.
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224 INTERFACE

This selects either the RIU10 to R§-422 or the RIU20 to RS-232 communications . Select
the appropriate interface for the connection that is being used. For proper settings, refer to
the NOTES in the configuration diagrams.

225 AUXILIARY
Under the Auxiliary heading on the UTILITY screen the SCREEN UPDATE field can be
set to either DOS or DIRECT. When set to DOS, data is writien to the screen with DOS
function calls. When set to DIRECT, data is written directly to screen memory. This is
considerably faster than using DOS calls, but it may not work correctly on some types of
IBM—compatible computers. To set this parameter press the TOGGLE function key until
the desired selection appears.

2.26 PRINTER
The selectable fields for the system printer include the following.

PORT - This field allows selection of PRN, COM1 or COM2, Use the TOGGLE function
key to select the correct communications port.

BAUD - This field shows any of the commurication rate settings, 110 through 9600. Use
the TOGGLE function key to select.

CONFIGURATION - This field allows selection of 8Bit Odd, 8Bit Even, 7Bit Odd or
7Bit Even. Use the TOGGLE function key to select the correct data format.

CHARACTER SET - This field allows selection of ASCII or IBM text format. Use the
TOGGLE function key to select the correct character type.

MARGIN - This field sets the top—of-page and bottom—of—page marging, This value is the
number of blank lines at the top and bottom of each printout page. The allowable
values range from O to less than half of the page length.

LENGTH - This field sets the printer page length in lines. The length value is the total
number of lines per printed page. The allowable values range from 1 to 99,
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Serial Printout Directly to a Printer:

To print directly from the personal computer to a printer, insure the printer serial port
assignment is different than the MICRO-1 processar port assignment (i.e. if the MICRO-1
processor port is COM1, the printer port must be assigned COM?2 and vice versa).

The baud rate assigns the speed at which data is sent through the printer port. The default
setting of the BAUD rate is 9600 Baud, The default setting of the configuration parameter is
7 Bit Odd. The default setting of the character set is ASCIL. To change any of these
parameters, use the TOGGLE function key.

The MARGIN field sets the top-of-page and bottom--of-page margins (number of blank
lines). The range of valid values is 049 (the defaultis 4), but it must be less than half of the
page length (although this is only checked when LOAD is pressed).

The LENGTH field sets the printer page length in lines. The range of valid values is 1-99
(the default is 66).

Paralle! Printer Setup:

If aparallel printer is used, the printer port assignment should show PRN, This is the default
setting for the printer port parameter.

To complete the setup in the UTILITY mode continue, if necessary, to define the baud rate,
configuration and character set by toggling through the allowable choices. Also, set the
MARGIN and LENGTH fields as described the "Serial Printout Directly o a Printer”
Section,

For information about proper printer cabling and connection to the personal computer, see
the manufacture’s manual for the specific printer (refer to Printer Setup and
Print Operations for specific SFW30 information).
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2.3 Security (OFFLINE OR ONLINE)
After the power—up procedure has been completed, the INITIAL screen will be displayed.
The next thing necessary before you proceed further is to select a security level. To do this,
access the SECURITY screen.
1) Pross the SECURE [F3] function key

The screen should appear as shown

( SECURITY LEVEL :

MOODE: / INITSSECURE
Belect th desired secury level
wlra 2 DENTER 3 PROGRM 4 § 6 7 B CHANGE 9 10 /

Flgure 2-4  Security Dispiay

The function keys which appear on the bottom of the SECURITY display are MONITR,
DENTER, PROGRM and CHANGE,

MONITR (Monitor) - This is the security level that allows you o inspect data but restricts
you from changing processor data and the ladder program, Offline memory cannot
be modified, and disk files cannot be recorded or loaded.

DENTER (Data Enter) - This is the security level that allows you to read and write
processor data from the ONLINE/DATA mode. This security level prohibits you
from modifying the processor ladder, disk files, and function settings in both
ONLINE and OFFLINE modes.

PROGRM (Program)— This is the security level that allows you to read and write processor
data, ladder programs and disk files. All program functions are available at this
security level,

CHANGE - This is used to change a password from its default designation.

Table 2—1]lists the various functional modes of each screen and the minimum security level
required for each function, .
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231

OPERATION/FUNCTION

MONITR | DENTER PHDGHJ

Read processor registers

Display registers

Directory Disk

Search Ladder Program

Change UTILITY screen parameters

Define Time and Calor options

Save AUTO file parameters

Print Ladder/Symbols

Search for Labels

Usa XREF

sjojo|o|o]o|oie|e| e

Write processor registers {*see exceptions)

Change function data

Load disk data to OFFLINE memary

Cloar processor efror

Change Halt/Run state of processor

Assign drop number

Preseat Upload/Restore

Load and record processor disk files

Dalete or program ladder

Create, delete, or edit labsls

to OFFLINE

Transfer files from OFFLINE to CPU and CPU

* DENTER cannot write to special controt relays R701-R707 and R710-R713.
(R714-R717 are read-only registers.)

Table 2-1

Securlty Level Hierarchy

SELECTING A SECURITY LEVEL {OFFLINE OR ONLINE)

A password is necessary to access the Data Enter, Program and Change security levels, This
password may contain up to twenty characters and is programmed into the software by the

purchaser. An example of how 1o program a password is included in this section.

The default passwords presently in place in SFW30 are identified in Table 2-2,

SECURITY LEVEL:
MONITOR | DATA ENTER | PROGRAM CHANGE
DEFAULT Password
PASSWORD NOT DATA ENTER | PROGRAM | SQD/PSWD
Neaded

Table 2-2 Default Passwords
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If, for example, you choose to operate at the PROGRAM security level, the following steps
are required from the SECURITY display.

1) Press the PROGRM [F3] function key

The screen should appear as shown infFigure 2-5

/SELEGT SECURITY LEVEL :

ENTER PASBWORD :

MODE: / INTSECURE

k 2 3 4 S 6 7 8 9 10/

Figure 2-5 Password Prompting

Now type in the password for the security level you wish to access, such as;
2) Type in the word PROGRAM

As this password is entered, asterisks appear on the screen in place of the characters in order
to retain the confidentiality of the password.

3) Press ENTER / RETURN

The display will return to the INITIAL mode where the selected security level will be
indicated to the right of the mode designation,
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23.2

CHANGING A PASSWORD (OPTIONAL)

You may assign passwords different from those presently defined within the software.
These assignments may consist of up to twenty alphanumeric characters. If, for example,
you wish to redefine the password for the PROGRAM security level from “PROGRAM” to
*XYZ”, it would be necessary to perform the following steps from the SECURITY screen.
1) Press the CHANGE function key

The words “ENTER PASSWORD?” appear on the screen followed by a flashing cursor, At
this time you must enter SFW30's main password "SQD/PSWD” o effect a change.

2) Type in SQD/PSWD

3) Prass ENTER / RETURN

The words “SELECT LEVEL FOR PASSWORD CHANGE" appear on the screen.

4) Press the PROGRAM function key

The words “ENTER NEW PASSWORD" appear on the screen. Enter the new password.
This entry reassigns the default password of PROGRAM in the PROGRAM security level
of the SFW SEC file. For example,

5) Type in XY2Z

6) Press ENTER / RETURN

The word “VERIFICATION” now appears on the screen.

7 Again, type in XYZ

8) Press ENTER / RETURN

If both selections are in agreement, the changed password will be written to the disk. This
concludes the procedure for a password change. In addition to changing the passwords for
security level entry, you may alter the SQD/PSWD password. To do this, follow the same
procedure for a security level password change, but select the CHANGE level when the

software prompls for the level you wish to change.

NOTE: Password security is not case sensitive. The software will not distinguish between
upper case or lower case lstters as they occur in a password.

CAUTION

Always retain a copy of the software security file (SFW.SEC) with the
default password in place. Once the new password change has been
saved to the file, it is impossible to enter the assigned security levelsif the
new password is forgotten. Renaming the security file or relocating it in

a separate directory on your system will ensure that it is retained intact.
See{Section 2.1.1 for more information about the security file.
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2.4 Setting the Time Display (Optional)
As aconvenience, a time display is provided. When set, it will display the tine of day (in
military time). For example, in order to set 3:45 P.M., as the time of day, do the following
from the INITIAL display.
1) Press the ETC function key

2) Press the TIME function key

The screen should appear as shown infFigure 2-6

MICRO-1 PROGRAMMER

CLASS

8003
TYPE SFW30 REV.1.0G
NOV. 16, 1990

SERIAL NO. 1000
COPYRIGHT (C) 1880

SQUARE D COMPANY
ALL RKGHTS RESERVED

00:00:00
MODE: /INIT/TIME

Enter Tirme In HH:MM Format
wn 20N 30FF 4 5 6 7 8 9 10/

Flgure 2-6 Frompting in TIME Oispiay

The next siep is to enter the hour (in military time), press the colon (:} key, and enter the
minutes value. For example:

3) Type in 15:45
4) Press the LOAD function key

The system software returns to the INITIAL display which will include a continuously
updated indication of the time of day.

The ON and OFF function keys that appear with the LOAD function key on the TIME
display screen can be used to turn the ime of day display on and off. When the time display
is turned off the time of day is na donger displayed, but the clock will continue t6 run.
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2.5 Setting Monitor Display Colors (Optional)

The background and foreground colors can be selected when using a color monitor. Use the
following procedure from the INITIAL display to set the display colors.

1) Press the ETC [F10] function key

2) Press the COLOR [F3] function key

The screen should appear as shown in

4 )

FORE
GROUND:
BLAGK
BLUE
GHEEN
CYAN
RED
BACK MAGENTA
GROUND: 8HOWN
BLUE M| DK GREY
SREEN LT BLUE
YA LT GREEN
ED LT ReD
MAGENTA LT WAenTa
DISPLAY LT GREY WHITE
MODE:
MONOGCHAOME
BACKFOHE
MODE; ANIT/COLOR

\ 2 3 4 & BELECT6 7 BACK B 9 FORE 10Loy

Figure 2-7 COLOR Selection Display

Press the SELECT [F5] function key to select the display mode

Press the BACK [F7] function key to select the desired background color

Press the FORE [F9] functicn key to select the desired foreground color

After colors have been selected, press the LOAD [F10] function key
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2.6 Assigning A Drop Number In the
MICRO—-1 Processor (ONLINE)

In order to communicate with a single MICRO-1 processor or multiple MICRO-1
processors over a ring network, you must specify the drop number assigned in the
MICRO-1 processor. This drop number is used to uniguely identify each processor on a
ring network. Changing the drop was discussed eatlier The ASSIGN screen
must be accessed to determine which drop number has been assigned to a particular
MICRQO-1 processor. This screen is also used if you wish to reassign a drop number to a
MICRO-] processor which already has been given a drop ppmber. The range of valid drop
numbers is 1-255. Once a reassignment is completed, the new nomber is loaded inte
Pprocessor memory and initiafized.

IMPORTANT: When using the ASSIGN function, a single MICAO-1 procassor must be
connected to the personal computer through ONE remote interface unit. Then the
currectintarface configuration, RIU20—-AS232 or AU 0-RS 422, MUS Tbe selected
in the UTIL (UTILITY} mode from the INIT (INITIAL) screen.

Accessing the ASSIGN display requires that the MICRO-1 processor’s entire program be
transferred in order to read the drop number. An “OPERATION PENDING” message is
displayed while the program is being transferred.

In order o get the DROP NUMEBER display, from the INITIAL mode:

1) Pressthe ETC [F10] function key

2) Press the ASSIGN [F5] function key

The screens appear as in Figures and Depending upon which connection is
selected, RIU20-RS232 or RTU10-RS422, infarmation shown on the screen includes a

hasic diagram of the system, This diagram must be followed in order for the software to
read or write the MICRO-1 processor’s drop nwmber.
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/ CHANGE MICRO-1 PROCESSOR
DROP NUMBER

PROCESSOR STATE:
CURRENT DACP NUMBER:
ENTER NEW DROP NUMBER:

MDOE: /INITIASSIEN

Valid range (1-256 ar NONE)
1NONE 2 3 4

A ginghe MICRO—1 processsr musl be conneched dlmmyt\

the programmer thiough one mmote intedace unk:

BM PG |t Au-ao ket | wcro-s
HALT
oo1
ot
00:00:00
5 ] THALT 8 9

10 Ly

Flgure 2-8 RIU20 to AS-232 Selaction Screen

CHANGE MICAO-1 PROCESSOR

A shgh MICRO-~1 processor must be connacted dlm\

Vald range {1-255 or NONE]
1NONE 2 a 4

DROP NUMBER ran-mnr throuuh ane network iink unk and one
eupe PO MU0 AN-10 ] wieRo-1
PROCESSCR STATE: HALT
CURRENT DROF NUMBER: oo1
ENTER NEW DROP NLIMBER: ool
MODE: /ANIT/ASSIGN 2000:00
5 -] THAT 8 9

o)

Figure 2-9 RIU10 to RS—422 Selection Screen
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Other items on the DROP NUMBER screen include:

PROCESSOR STATE - This will show RUN or HALT. If the MICRO-1 processor is
currently in RUN, it is necessary to first halt the processor before reassigning any
drop number to it. This is done by pressing the HALT function key.

CURRENT DROP NUMBER - This will show the drop number presently assigned to the
MICRO-1 processor. This drop number may have been assigned using the PR3
Program Loader, If the word NONE appears here, this means that no drop number
had been previously assigned. This would be the case in an initial instatlation.

ENTER NEW DROP NUMBER - A cursor will be shown here indicating that you may
enter a drop number for an inital installation or redefine the existing drop number
if desired. The current drop number will be displayed as the default for this field.

The function keys which may be used to program a DROP NUMBER include the following:

HALT - This key allows you to halt the processor before loading a new drop number.

LOAD — This verifies the new drop number apd Joads it into the MICRO-1 processor
memory, An “OPERATION PENDING” message is displayed while the new
drop number is being transferred,

When you have made the proper connections as shown in the INTT/ASSIGN screen, use the
following steps when reassigning a drop number in the MICRO-1 controller,

1) HALT the MICRO-1 controller.

2}  Assignthe new drop number for the MICRO-1 controller in the INIT/ASSIGN
mode.

3) Press the LOAD function key 10 load the drop number into the processor's
memory.

4) Set the DROP on the UTIL screen.

5) Rastart the processor by exiting to the ONLINE/STATUS screen
6) Press the H/R (HALT/RUN) function key

7 Press the RESTRT function key

8) Press ENTER / RETURN

NOTE: Ses|Section 2.2 {lfor important information about satting the communication drop
number.

CAUTION

Never assign 3 drop number over the ring network.
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2.7 Using the AUTO-Powerup File
It is possible to set SFW30 so that certain program configuration data can be saved to an
AUTO-powerup file. This is a convenient time saving option since it automatically will
enter parameters essential for communication as well as initializing other key start-up
featres.
The parameters which can be stored in the auto-powerup file include:
» Screen color mode and background and foreground colors
« Time mode (ON or OFF)
¢ The register numbers last shown on the ONLINE/DATA screen
s Al parameters from the UTIL mode, including the following:
= Drop and port (baud rate is fixed at 9600 baud)
+ Screen update mode (DOS or DIRECT)

* Printer communications port parameters and page/margin size.

+ Interface (RIU20—RS232 or RIU10~ RS422)
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The following steps show how to use the AUTO function:

1) Press the ETC [F10] function key

2) Press the AUTO [F6] function key

'The message “Press SAVE to store all parameters in the auto—powerup file” is displayed.
Continuing to press SAVE causes the current configuration parameters to be stored in the
file, while any other key aborts the save,

The screen should appear as shown in

4 I

MICAO-1 PACGRAMMER

CLASS 8003

TYPE SFWa0 REV.1.00
NOV. 16, 1990

SERIAL NO. 1000

COPYRIGHT {C) 1890
SQUARE D COMPANY
ALl RIKGHTS RESERVED

00:00:0¢
MODE: /INIT/AUTO

Prass SAVE 1o store all paramedens in tha auto—powarup flie
Q\E 2 a 4 5 6 7 8 9 10 /

Figure 2-10 Prompting In the AUTO Display

CAUTION

Any use of the AUTO function will cause data that had been
previously stored in the AUTQ30.SQD file under the SFW directory
will be overwritten by the most recent configuration that is entered.
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2.8 Exiting To DOS

Pressing the EXIT function key from the INITIAL display will cause the personal computer
to exit SFW30 and return to the Disk Operating System (DOS}).

To exit the system software and retumn to the Disk Operating System:

1) Press the EXIT function key

The message “Enter Y or 1 to exit to DOS” will appear at the bottom of the screen display.
To continue:

2) Press eitherthe Y keyorthe 1 key

« If you wish to ABORT the operation press ANY OTHER KEY.

CAUTION

All OFFLINE memory will be cleared when SFW30 is exited. Any
program residing in OFFLINE memory will be lost.
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2.9 Special Start and Stop Operations

There are two techniques which may be used to control program start and stop operations in
the MICRO-1 processor as explained in the following sections. These methods are all
interrelated, as they are controlled by the state of special internal relays which control the
RUN/HALT state of the processor,

291 AUTOMATIC START

Using An Input Signal

The stop input works as a start and stop input. The input number is defined by using FUN4

|{see Section 4.4.11 When the input is turned ON, the processor goes into the HALT state
{RUN LED goes OFF), When the input is turned OFF, the processor goes info the RUN
state (RUN LED goes ON),

When OFF, the stop input allows the processor o antomatically resume operation after
power iscycled. When the stop input has been designated by FUN4, the RUN/HALT from
the SFW30 is disabled.

Using A Power Supply
A second method of starting the operation is to use the power source as a means of congrol.
‘When power is turned on at the power source, the operation will start. When power is turned
QFF, the operation stops.

29.2 STOP AND RESET

For systems requiring stop and reset inputs, any input numbers may be designated by using
FunclionsE See Section 4.1 for an explanation of this setting,

NOTE: Functions may only be set or modified in the OFFLINE modb.

When a stopy or reset input is turned ON during program operation, the RUN LED goes off
and operation stops. All the outputs will be tumed OFF, When only the reset input is set, the
start input remains as a start/stop input.

The priority of the signals is:

1)  RESET (reset input has precedence over the others}

2) STOP
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Table 2-3 identifies the conditional status of varions program elements (timers, counters,
etc.) depending upon the operational state of the MICRO-1 processor. Retentive registers
are those which maintain their values after a power interruption. Non-retentive registers

are reser after a power imermaption.
J Internai Raegister And

CONTROLLE OouT- Shift Reglster Status; TIMER | Counters
OPERATING | PUTS | Counter Counted Vaiue | CURRENT] 45 and 46

STATUS STATUS VALUE | Counted

Nan~ Valug
Fes b
Bniv Retentive
RUN Operating | Operating | Operating § Operating | Oparating
RESET OFF Cleared Clearad [ No change]No change
STOP OFF No change | No change | No change] No change|
At START No change| No change Cleared Cleared |No change
{Inltialized}]

Table 2-3 Program Element Status in Various Operating Modes
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3.1 General

There are two device status screens which are very useful for accessing information abont
conditions which may affect program execution. The two Status screens are:

¢ The OFFLINE/STATUS screen

e The ONLINE/STATUS screen

3.2 OFFLINE/STATUS Screen
The OFFLINE memory is located within the personal computer. The personal computer

does not have to be connected 10 a MICRO-1 processor to access the OFFLINE/STATUS
mode screen in SFW30,

The OFFLINE memory is used for programming ladder programs which may later be
transferred to the MICRO-1 processar’s memory. The OFFLINE/STATUS screen in this
mode provides information about the amount of memory that is used by a ladder program.
To select the OFFLINE/STATUS screen from the INITIAL mode screen:

1) Press the OFFLN [F2] function key

The screen should appear as shown in.
DFFLUINE BENORY \
SIZE 238,320
USED 0
MEMORY USAGE USED COUNT
LADDER [18K) 0 0000
LABELS 1] 0000

000000
MODE: OFFUINE/STATUS

QDDER 2FUNCG 3 SYMBOLY LABELS 5 DISK 8 XREF 7 TRANSFB L 10 /

Figure 3-1 OFFLINE/STATUS Screen
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3.21 OFFLINE/STATUS SCREEN

The OFFLINE/STATUS screen provides information about memory usage for programs
currently in the computer’s OFFLINE memory. The specific items listed on the screen
include the following:

OFFLINE MEMORY SIZE - This shows the maximum number of bytes available in the
OFFLINE memory for ladder programming,

USED - This shows the total number of bytes used in the OFFLINE memory for ladder
programming.

MEMORY USAGE LADDER (Used) -- This shows the number of words used in the
OFFLINE memory for ladder diagrams. (60 words of overhead memory are
needed for function values. See notel.)

NOTE:! The 60 words of overhead memory used for function values is not
displayod on the status screen, Therefore, the MICRO-1 processor
memory will hold AT LEAST 600 words of displayed program memoty.

LADDER (COUNT) - Tkis shows the number of mings programmed in the OFFLINE
memory,

NOTE:? Up to 16K words can be programmed in OFFLINE memoiy. The
MICRO-T processor will hold at least 600 words of displayed program
memory {user memory). This is important to keep in mind when
creating a ladder program in the OFFLINE mode which will later be
transferred fo a memory location.

LABELS (USED) - This shows the number of bytes of QFFLINE memory used for labels,
SeefSection 10.1.1)for complete details about computing the amount of OFFLINE
memory needed to program labels,

LABELS (COUNT) - This shows the number of labels programmed in the OFFLINE
memory.
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3.22 OFFLINE/STATUS FUNCTION KEYS

The following identifies the OFFLINE/STATUS screen function keys:

LADDER - This function key allows you to perform functions related 1o the ladder
diagram, These functions include SEARCH, DELETE, and PROGRAM,

FUNC - This function key displays certain functions from FUN4 to FUN60 on the monitor
screen along with descriptive labels as to what they control, From the FUNCTION
mode it is possible to enter or modify the values of specific internal settings in the
MICRO-1 processor which will define certain conditions. This is particularly
important if you are using the MICRO-1 processor’s memaory for the first time. An
explanation of the function screen appears in

SYMBOL - This function key is used to obtain a symbol printout (PR3 program loader
equivalent) of the entire ladder program or a part of the ladder program placed in
the OFFLINE memory. See[Section 9Jfor more information on this feature.

LABELS - This function key accesses the OFFLINE/LABELS/SEARCH screen and
corresponding function keys. From this screen alpha—numeric identifiers (labels)
can be assigned to all registers including data and 1/O. Labels may be up to 18
characters in length. The LABELS mode is also used 1o enter rung comments
which may be up to 1600 characters in length. Section 10 explains how to use
LABELS.

DISK — This function key allows you 1o save OFFLINE ladder and labels to disk or to load
the contents of a disk into the computer’s OFFLINE memory.

XREF (Cross Reference) — This function key gets the XREF screen and function keys,
Using XREF allows you to track the use and number of occurrences of a particular
register, including data and I/O, in a program. explains how to use
XREF.

TRANSF (Transfer) - This function key is used to transfer the contents of the computer’s
OFFLINE memory to the MICRO-1 processor’s memory or vice versa.



30598-788-01 Page 3-5

3.3 Online Status
The main function of the ONLINE/STATUS screen is to provide an accurate description
and account of the state of the processor during communications with the personal
computer. This section defines the items listed on the screen and it will also give
information about the function keys appearing at the bottom of the screen.
To select the ONLINE/STATUS screen from the INITIAL mode screen:

1) Press the ONLINE [F1] function key

The screen should appear as shown in

4 )

PROCESSOR TYPE 201.0¢ AUTO-START STATUS
$izE 800

INTERNAL START ENABLED

A 182 INTEANAL START ON

SCAN TIME 4 MSEC

PROCESSOR LKGHTS
ERROR CODE (HEX) 00 . AUN
ADOITIONAL ERROR 00 BN R
PRESENT DROP oot
PROCESSOR STATUS
* RN

HALT
STOP INPLIT PROGRAMMED
STOP INPUT ON
RESET #4PUT PROGRAMMED
RESET INPUT ON
DISABLE OUTPUTS
TMRCTR PRESETS MODIFIED
o

MODE: ONLINE/STATUS 0000

1 2 Srunc 4DaTa SDisK 6 7CLAERARBTMRCT B HR 10 /

Figure 3-2 ONLINE/STATUS Screen
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3.3.1

ONLINE STATUS SCREEN DISPLAY

The ONLINE/STATUS display provides information about the MICRO-1 processor, such
as processor memaory information, a specific breakdown of error coding, drop information,
and the processor’s AUTO-START STATUS. The information that appears in this screen
is continually updated. The specific items displayed on the screen include:

PROCESSOR TYPE - This consists of two parts: the number 30X, which indicates a
MICRO-1 processor and .XX indicating the processor’s firmware revision,

SIZE - This 1s the MICRO-1 processor size and 1s always 500 words.

LADDER SIZE — This is indicated by the "WORDS USED” line display and can be
greater than 600,

SCAN TIME - This number indicates the time (in milliseconds) it takes for the processor to
execute the user program once,

ERROR CODE - When a non-zero number is present, this indicates either a personal
computer 1o Processor Communication error, ProCessor operation error, or system
error has occurred. includes a complete error code listing,

ADDITIONAL ERROR - When an error code is displayed, there may be a number here
which further identifies the error. | Appendix B includes a complete error code
listing,

AUTO-START STATUS —This indicates the state of internal special relays 701 and 702,

PROCESSOR LIGHTS — This shows which LEDs are lighted on the processor case.

PROCESSOR STATUS MONITORS

Run R717

Halt R717

Stop Input Programmed FUN4

Stop Input ON Status of Stop Input, if programmad
Resst Input Prograimrmed FUNS

Reset Input ON Status of Reset Input, if programmed
Disable Outputs R703

TMR/CTR Presets Modified R716

Table 3-1 Processor Status Display
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3.3.2 ONLINE STATUS FUNCTION KEYS

A description of the function keys which appear on the bottom of the ONLINE/STATUS
display follows.

FUNC - This function key displays certain functions from 4 to 60 on the monitor screen
along with a description as to what they control. These functions may only be
inspected; they may not be modified from the ONLINE mode.

DATA — This provides functions to:
DISPLAY - IO, internal relays, counters, timer values, and shift registers.
MODIFY - /O, internal relays (counter/timer preset values), and shift register
values.

This display is shown in decimal hexadecimal and binary forms and can include
any combination of up to 21 registers, Refer for further details.

DISK - This function allows the saving of REGISTERS (I/O, internal registers, etc.) to disk
or load the contents of a disk into the MICRO-1 processor.

CLRERR - This function key is used to atiempt to clear an existing error. The message
“Clearing error may restart processor; press CLRERR to do so” is displayed and
all function keys except CLRERR are erased.

Pressing any key except CLRERR will cause the clear operation wo be aborted.
Pressing the ESC key will abort the clear operation and re-display the INITIAL
screen. Pressing CLRERR will attempt to clear the error from the processor. If
successful, the ERROR CODE and ADDITIONAL ERROR entries will show 0,
and the processor will begin mmnning (f it wasn’t already) if all other run
conditions are met.

TMR/CT - This function key allows you to read or clear modified timer and counter preset
values from the processor. This function is normally nsed when the TMR/CTR
PRESETS MODIFIED entry is imiarked with aa asterisk.

Once this function is accessed it is possible to UPLOAD the timer and counter
preset values from the processor EEPROM (not the RAM memory) into
OFFLINE computer memory or 0 RESTORE the timer and counter preset values
from the MICRO-1 processor’s memory to the processor (OFFLINE memory is
not affected).

If UPLOAD is selected, timers and counters in the OFFLINE ladder program are
modified to use the new presets. Pressing the ENTER function key after selecting
either UPLOAD or RESTOR will begin the specified operation.
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H/R (Halt/Restart) - This function key is used to halt or restart the processor. If a STOP

NOTE:

INPUT is programmed by using FUN4, the message “CPU cannot be halted when
a STOP inpat is programmed” is displayed, and no HALT operation is allowed.

RESTRT (Restart) — This function will restart the processor,

Pressing the ENTER function key after selecting either HALT or RESTRT will
begin the specified operation.

it is possible that other processor conditions, such as an error, may prevent the
processor from restarting whan this option is selected. For example, if the ERROR
indicator is ON, the HALT/RESTART function does not operate until the arror is
cleared.
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SETTING INTERNAL FUNCTIONS 4
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Function 60 — Network Device Number ... ............. 4-8
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4.1 What Are Internal Functions?

A part of the initialization process when using SFW30 to program the MICRO-1 processor
is to define user programmable functions which set certain program conditions, These
conditions guide the operation of the program. They must be given a value which will
determine how certain program features are to be carried out.

It is only possible to modify fields in the FUNCTION display from the PROGRAM security
level and only from the OFFLINE/FUNCTION mode. The ONLINE/FUNCTION mode is
only used to inspect function settings.

NOTE: Allofthe functions listed in this section have default settings which you may use in
your control program, howsever, if you wish to change the defaull vaiues, do so
before transferring your control program to the processor memoty. it is notpossible
to change function values while ONLINE.

IMPORTANT: Do not change any internal function setting without first reading about the
function. Section 4.1.1 contains descriptions and examples of each of each imternal
function. In order to designate the required functions, perform the following actions
from the INITIAL screen:

To access the OFFLINE/FUNCTION screen:
1) Press the OFFLN [F2] function key

2) Press the FUNC [F2] function key

The screen should appear as shown in§ Figure 4-1

( MICRO-1 PROCESSOR INTERNAL FUNCTION SETTINGS \

CAUTION: Read the SFW30 Instructlon Bulletin bedore changing values.
NUMBER DESCRIPTION VALLE
FUN 4 STOP input number NONE
FUN 5 RESET Input number NONE
FUN 8 Internal RELAYS cleared on powerup A0 597
FUN 7 UP-COUNTERS cleared on power—up 044
FUN B SHIFT REQISTER bits cleared on powerup 07127
FUN 32 TMRANTA counted value external display NONE
FUN 34 KEY MATREX irputs NONE
FUN 35 External display latch kavel LOW
FUN 80 Network device nunber NONE
00:00:D0
MODE: OFFLINEFUNCTIGN

Valid range (0-17, of NONE)
1NONE 2 3 4 5 6 7 a8 9 10 Ly

Flgure 4-1 OFFLINE/FUNCTION Screen
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4.1.1 GENERAL INFORMATION

The OFFLINE/FUNCTION screen display lists all of the functions which can be user
programmed. To modify the values listed for any of the functions, cursor to the desired
value field and overwrite the existing value., The new value will continue to flash until it has
been stored by pressing the LOAD function key.,

NOTE: Out of range values are dispiayed as question marks.

Function 4 - STOP Input number

Any input terminal with a value in the range of 0 to 17 may be assigned o halt the MICRO-1
processor’s operation when that terminal becomes activated. This function is NOT meant to
be used to reserve an input for an emergency stop comlition, The program operation is
restarted if the stop input goes OFF, The default condition for a STOP nput is NONE.

See for more information about the STOP input and RESET input operations.

NOTE: When a stop input is designated by Function 4, the RUN/STORP switch on the PR3
program loader cannot be used to start or stop program operalion.

Once a STOP input has been programmed and ansferred 1o the MICRO-1 processor and
the MICRO-1 processor has been halted with the HALT/RESET function {[F9] H/R in the
ONLINE screen), the only way to halt the MICRO-1 processor is to assert the STOP input.

After the MICRO-1 processor has been placed in the stop mode, via the STOP input, the
user can clear the STOP input by changing FUN4 o "NONE” in the
OFFLINE/FUNCTION mode. The program must then be transferred to the MICRO-1
Processor,

Example Procedure:

To designate input #5 as a STOP input, cursor to the value shown at Function 4 on the
monitor screen and then press 5.
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Function 5 - RESET input number

Any input terminal with a value in the range of 0 to 17 may be assigned to reset the
MICRO-1 processor’s operation when that ferminal becomes activated. The program
operation is restarted if the reset input goes off while the start inputison. When the RESET
input is turned ON, the RESET input has priority over the STOP input. A pulse signal input
can activate either a RESET input.

The default condition for a RESET input is NONE.

See for more information about the STOP input and RESET input operations.

Example Procadure:

To designate input #11 as a RESET input, cursor to the value shown at Function 5 on the
monitor screen and then press 11.

Internal Register And
CONTROLLER OUT- Shift Reglster Status; TIMER | Counters
OPERATING PUTS Counter Counted Value | CURRENT| 45 and 46|
STATUS STATUS Mo VALUE c;:::::d
Retentive Retentive
RUN Operating} Operating Operating § Operating | Operating
RESET OFF Clearad Cleared | No changejNo change
STOP OFF No change | Nochange | No change]No change
At START No change| No changs Cleared Cleared |No change
(Initialized)

Table 4-1

Program Element Siatus in Various Operating Modes
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Function 6 — Internal Relays Cleared on Power-up

Ordinarily, intemal replays (IR400 1o R597) are reset when a power interruption occurs.
However, it is possible to designate that some internal relays retain their status when the
operation restarts. In order to do this, you must select FUN 6 and enter a number that will
separate and identify two separate ranges of internal relays so that some of them will retain
their statuses and others will be cleared.

All internal relays before the designated relay will retain their status after restarting the
MICRO-1 processor. The designated internal relay and all others following it are cleared
on RESTART. shows how to designate retentive relays. If retentive internal
relays are to be designated, designate them before transferring the application program from
the personal computer to the MICRO-1 processor.

NOTE: Rstontive imtemal relays must be designated in a contiguous block..

In order to designate that all internal relays retain their state on power—up you must use the
NONE function key. Doing this will show a range value of NONE:597.

Example Procedure:

To designate that internal relays 400-497 retain their state after startup, cursor down to the
value shown for Function 6 on the monitor screen and press 500.

Number

400 Designated 597
: 500 :

| k 4  J

R,

\a'\p-‘éo‘@‘\t oc—ot

RETENTIVE Internal Relays Vv

400497 Retain State Upon Power Up  NON-RETENTIVE Internal Relays
500597 Cleared Upon Power Up

Figure 4-2 Example — Designating Relentive and Non-Retentive
Registers
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Functlon 7 - UP—-COUNTERS Cleared on Powser-Up

Onrdinarily, the counted values of incremental type counters O through 44 are cleared when
there is an interruption of power to the MICRO-1 processor. However, a range of
incremental couniers can be assigned that will retain the present count when operation
resiarts. In order to do this, select FUN 7 and enter a number that will separate and identify
two separate ranges of incremental counters so that some of them will retain their counted
values and others will be reset,

Allcounters before the designated counter will retain their counted value after restarting the
MICRC-1 processar. The designated counter and all others follawing it {except reversible
counters 45 and 46 which are always retentive) will be cleared on restart. shows
how to designate a range of counters that will retain their counted values. If this function is
modified, do so before transferring the application program from the personal computer to
the controller,

Retentive Up-Counters must be designated in a contiguous block. In order to designate
that all counters retain their state on power—up you must use the NONE function key. Doing
this will show a range value of NONE:44,

Example Procedure:
To designate that counters O to 21 retain their state after startup, cursor down to the value

shown for Function 7 and press 22.

Designated 44
Number 22

. —d
v
RETENTIVE Incremental Counters NON-RETENTIVE incremental
021 Retain State Upon Powar Up Counters 22-44 Cleared

Upon Power Up

Flgure 4-3  Example — Deslgnating Retontive and Non-Relenlive
Counters
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Function 8 -~ SHIFT REGISTER Bits Cleared on Power-up

Shift Register Bits ( through 127 are cleared when there is an interroption of power to the
MICRO-1 processor. However, arange of shift register bits can be assigned to maintain
state when operation restarts. In order to do this, select FUN 8 and enter a number that will
separate and identify two separate ranges of shift register bits so that some of them will
retain their state and others will be cleared.

All shift register bits before the designated bit will retain their state (0 or 1) afier restarting
the MICRO-1 processor. The shifi register bit named by the function seiting and al! others
following it will be cleared on restart. shows how to do this. If this function is
desired, make sure that it is set before transferring it to the application program from the
personal computer to the MICRO-1 processor.

In order to designate that all bits retain their state on power-up you must use the NONE
function key, Doing this will show a range value of NONE:127.
Example Procedure:

To designate that Shift Register bits 0-62 retain their state on power—up, cursor down to the
value shown for Function 8 on the monitor screen and press 63.

o Dasignated 127
! Number 63

)

-

i e i ——
'

RETENTIVE Shift Ragister Bits
0-62 Retain State Upon Power Up  NON-RETENTIVE Shift Register Bits
63—127 Cleared Upon Power Up

Figure 4-4 Example — Designating Retontive and Non-Reientive Bits
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Function 32 - TMR/CNTR Counted Valiue External Display

This functon is reserved for future use, DO NOT MODIFY.

Function 34 — Key Matrix Inputs

This function is reserved for future use. DO NOT MODIFY.

Function 35 - External Display Latch Level

This function is reserved for fumre use. DO NOT MODIFY.

Function 60 — Network Device Number

This function is only provided in an advisory capacity and is useful as a reminder to access
the ASSIGN screen in order 10 change the drop number to conform with the value of this
function setting.

When the control program is wansferred from OFFLINE to CPU, the MICRO-1
processor's device (drop) number is not affected. The processor will retain any drop
number previously assigned to it in the INTT/ASSIGN mode.

The device drop number may be any number from 1 through 255 or it may indicate NONE.
The default condition for function 60 is NONE, See Section 2.6 for complete information
about assigning a device's drop number to a MICRO-1 processor.

4.2 Loading Internal Functions

Once all of the internal functions have been modified to show the conditions required in
your particular program, it is necessary to load these values into offline memory. You need
not load after each individual value is entered, but only after the all the necessary parameters
are displayed and flashing.

Press the LOAD function key one time to load the values into offline memory, The fieids
which had been modified will now display in a steady state and the cursor will return to the
top of the display.
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BASIC PROGRAMMING
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5.1 General Programming Information
51.1 INTRODUCTION

The purpose of an electronic controller system is o SENSE the conditional state of adevice
via its input signals, make a DECISION based on those conditions, and CONTROL the
outputs by tuming them ON and OFF accordingly, as illustrated in Figure 5-1.

Push Buttons, Limit Switchas,
Prassure Switchas, sic.,

INPUT SIGNALS

1 Controller System

OUTPUTS

Motor Starters, Solenoids,
Relays, etc.,

Figure 5-1 MICRO-1 Controller System Control Functions

The MICRO-1 processor senses the ON or OFF status of the inputs (paush buttons, limit
switches, contacts of arelay, etc.) then based on those conditions, makes a decision whether
to turn the outputs (motor starter solenoids, relays etc.) ON or OFF.

The decisions a processor makes are done via the manipulation of registers which reside
within the conwroller system. However, this manipulation does not occur unless a
user-developed control program is stored in the processor memory, The control program
directs the processor on how to use the registers in the MICRO-1 controller system (o
execute system functions described previously. Section 5 explains the programming
procedure to create the processor’s control programs.
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To simplify development of ladder diagram circuits, programming work sheets similar to
the one shown in Figure 5-2 may be ordered from your local Square D Field Office. The
part number of the work sheet is form # M—8014.

PROGRAMMING WORK SHEET Paga__of __
=] L —
ult Position
NINTy]l2f3]afs]s]l7s]|alio]
el E

+
+
+
o+
+
+
+
+
+

+ + + + + o+ o+ o+ o+ 4+
+ + + + o+ o+ 4+ o+ o+
+ + + + + + + + o+ 4+

+ + + + + + + + + o+
+ + + + + + + + + o+
+ + + + + + o+ o+ o+ o+
+ + + + + + + + + o+

Figure 5-2 Programming Work Sheet — Form M-8014
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Programs may only be developed in the SFW30’s OFFLINE mode and transferred to the
MICRO-1 processor memory after the processor has been halied. For an explanation of
transfer operations, refer tojSection 8

There are ladder configurations which cannot be redrawn by the SFW3(0. Anexampleofa
rung incorrecdy drawn is shown The firstrung will cause an error message to
be displayed because of the contact “04” positioning. The second rung shows the correct
way to draw the rung where contact 04 was moved to the line single MICRO--1 processor
below where it was incomectly placed.

00 01 02 200
INCORRECT
1 04 . 03
] 02 200
| | | |
] || O
03
CORRECT

g

Flgure 5-3 Incorrect and Corract Ways to Draw a Rung
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5.1.2

REGISTER USAGE

The MICRO-1 processor is capable of using various "types” of registers. The registers can
be related to as memory areas where each register location has a specific purpose and a

specific allocation number.

When selecting a register number, make sure that the number reflects the type of register
desired, and that the number is within its own valid range. Note that acceptable allocation
numbers relate 1o the type of register that is selected. idemiﬁw the ladder
elements that can be used to create logic diagrams with the MICRO-1 processor and
provides the allowable register ranges for the various register types. The "prefix” is used to

identify each register type.

LADDER ELEMENT | PREFIX| ALLOWABLE REGISTER RANGE

Input | 000007, 010-017

QOutput O 200-205, 210-215 (216, 217 when
using PANL-PAK™ _Qperator Panels)

Internal Relay R 400-407, 410-417, 420427, 430-437,
440447, 450-457, 460467, 470-477,
480--487, 430497, 500-507, 510-517,
520-527, 530537, 540-547, 550-557,
560567, 570-577, 580-587, 590597

Special Internal Relays R 600607, 6810-617, 620-627, 630637,
640647, 850657, 660667, 670677,
680-687, 690-697, 700-707, 710~-717

Timer (TMR) T 00-79

Counter (CTR) C 0046

Shift Register Bit (SFR) 8 000127

Transitional - 00-95

Table 5-1 Register Aliocation Numbers

The numbers "0 through 9999 are all valid values for data that may be used in timers,

counters, and counter comparisons.
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EXTERNAL INPUT AND QUTPUT ADDRESSING

Page 5-7

All input and output devices connected to a MICRO-1 processor are assigned input and
output address numbers. These address numbers aflow the user (o reference the inputs and
outputs (I/0) assigned in the control program. The inputs are fixed from “010 7" and "10
017" and the outputs are fixed from 200 t0 205” and “210 10 215” (216 and 217 when using
PANL-PAK™ Qperator Panels). The /O number of each expansion unit is allocated
automatically. illustrates the method of addressing I/0 when using the
MICRO--1 Processor Unit and the MICRO-1 Expansion Unit.

Power
Terminals

MICRO-1
Processor Unit

———

FRD

{

o

OUTPUTS 200-205

INPUTS 1017

| 50 060 626 58 63 (0 64 63 53|

MICRO-1
Expansion Unit

| . w |
N o -y

v

OUTPUTS 210-215

Figure 5-4 External VO Addressing Method
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5.1.4 SPECIAL INTERNAL RELAYS

Special internal relays are used to control certain conditions in the MICRO--1 processor. In
some cases, the special relays may be set after designating a value for a specified internal
function (see Section 4) or may be assigned after execution of the ladder logic program.

The ONLINE/STATUS screen in the SFW?30 displays the state of some special relays in the
Processor Status column, An asterisk (*) appearing before any specific condition in the
Processor Status column, indicates that the coniroliing relay is SET.

The following defines each of the MICRO-1 controller’s special internal relays.

IR 600-677 — Reserved for future use
These special internal relays ara reserved for future use. These Registers
are READ ONLY.

IR 680-687 — Reserved for future use
These special internal relays are reserved for future use. These Registers
are READ ONLY.

IR 690 — Shori—puise Input status
This internal relay holds the short—pulse input status, Any short—pulse input
(an input that has a pulse width of at least 0.5 millisecond) received at input
address # 0 is read and stored in this special internal relay.
This is a READ ONLY register.

IR 681697 — Unused
IR700 - Unused
IR 701 AND 702 - Start/Stop control

These special internal relays can be used to start or stop the MICRO-1
canteoller,

NOTE: Refer to|Section 2.10, Special Start and Stop Operations|

IR 703 - All Outputs OFF
When this internal relay is tumed ON, all outputs 200-205 and 210-217 are
turned OFF. Self holding circuits using outputs 200-205 and 210-217 also
are turned OFF, and are not restored when IR703 is turned OFF. Intemal
relays and shift registers remain unchanged.

IR 704 - Initlalize
Whenthe MICRO-1 controlier stants operation, IR704 goes ON for a period
of one scan time.
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IR705 ~712 - Unused

IR 713 - Clock reset {1 millisecond)
When this internal relay is set, IR714, which generates ciock pulses for
timers, will be set to zero.

JR 714 — Internal 1second clock
This is a ohe second clock. This special internal relay generates clock
pulses for timers. The pulses oscillate at 500 millisecond ON and 500
millisecond OFF., R714 will be ON only if IR713 is OFF.
This is a READ ONLY register.

IR 715 ~ Internal 100 miilisecond ¢lock
Thisis a 100 millisecond cleck. This specialintemal relay always generates
clock pulses for timers. The pulses oscillate at 50 millisecond ON and 50
millisecond OFF, R714 will be ON only if IR713 is OFF,
This is a READ ONLY register.

IR 716 ~ TMR/CRT preset modified
This special internal relay will be set when the TMR/CTR presets have been
modified by the program loader or SFW30. This special internal relay will
be reset when the control program is written (transferred) into the user
memory. This is a READ ONLY register.

IR 717 - RUN status
This special internal relay is aways ON when the processor is in RUN.
This is a READ ONLY register.



Page 510

30598-788-01

5.2

Ladder Diagram Programming

5.2.1

INTRODUCTION

The control decisions a processor makes are based on a control program developed by the
user. The SFW30’s programming is based on a programiming format referred to as “ladder
diagram programming”. This format is similar (o relay logic diagrams used to represent
relay control circuits. The main difference between the two types of programming is that in
ladder diagramming, all inputs are represented by contact symbols («| |- ) and all cutputs
are represented by coil symbols ( <O~ ). The coils are automaticaily piaced in the last
column of the first line of a rung.

illustrates a wiring diagram of arelay logic circuit and its equivalent ladder logic

diagram created using the SFW30. Notice that in the ladder diagram, all inputs associated
with a switching device in the relay logic diagram are shown as contact symbols. The "M1”
outpat coil in the relay logic diagram is represented with an output coil symbol in the ladder
logic diagram.

The address numbers appearing above each contact/coil symbol in the ladder Jogic diagram
references either the location of the external input/output connections to the processor or the
internal relay equivalent addresses within the processor. After ANY rung has been loaded
into OFFLINE memory, the input address is preceded by the letter “1” (for input) and the
output address is preceded by the letter “O” (for output).

Relay Logic Wiring Diagram:

L1 L2
LS1 PB1 CR1 M1
1
bt —— 10—
LS 581

00 01 17 200

[ ———O—

Figure 56 Relay Logic Diagram and Equivalent Ladder Diagram
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Referring to the ladder logic diagram i ¢oil 200 is turned ON if one or both of
the following is true:

s Contacts 000, 001 and 017 are CLOSED.

s« Contacts 000, 002 and 004 are CLOSED.

NOTE: The flow of continuity in any rung diagram is from left to right,

Section 5.2 provides the rules and considerations which are necessary to design ladder

diagrams such as the cne in The specific programming procedures are
illustrated at the end of the section.

5.2.2 GENERAL PROGRAMMING RULES

Each rung in a ladder diagram can have a8 maximum of ten contacts in series and 8 maximum
of seven lines of contacts in parallel. When your output is 4 coil it must be programmed at
the end of the first line (only one coil per rung). This results in the following maximum
contact arrangement.

NOTE: The SFW30 programming does not support Forcing.

The SFW30 does not allow “SHORTS” or “OPENS” (o be programmed within the ladder
logic rung, since there are no special instructions o accommodate these conditions. The
messages “Shorted Network” or Open Rung” will appear if either condition is presentin the
rung. Figure 5-6 shows the INCORRECT usage of a SHORT or OPEN when programmed
into a rung,

DO NOT USE;
Not Allowed

L

Figure 56 Relay Logic Diagram and Equivaient Ladder Diagram
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Circuits cannot be programmed which allow a path of continuity flow from right to left
(reverse current path or sneak path) through a contact.

ALl logic in a rang MUST flow from left (o right. Figure 5-7 shows example of an
incorrect ladder logic diagramming procedure where the circuit flow is from right to left,

| | 7
i o/

Figure 5-7 Relay Logic Diagram and Equivalent Ladder Diagram
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5.2.3 EXTERNAL INPUT INSTRUCTION

|Figure§ 38A and Q—SBlshow a relay logic diagram that illustrates a number of input
devices controlling a motor starter. If this same control funcrion was to be performed by a
processor, the inputs would no longer be connected in series and parallel, as shown in A, but
would individually be connected to the controller, as shown in B. This situation would then
be analogous to each input being wired to a control relay, having a normally open and a
normally closed contact block. The result is the relay logic diagram shown i Notice that
the 1ast ning in C looks similar to the ladder diagram programming fomagﬁ
however, the contacts in the ladder diagram format are referenced o a controller connection
point rather than a controf refay, The fadder diagram shown in Figure 5-9 would be the
actual rung programmed using the SFW30,

Relay Loglc:
L1 L2
LS1 PB1
*]—x (@
51
COMMON
|
(L
LS t 1
111
I 111
PHOROD DPOD
PB1
st MICRO-1
Processor
LS2
Q O— PO DDPH DD
81
& o—

M1

L1 |
| COMMON

Flgure 5-8A Relay Logic as Performed by a Processor
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CRi
7
T e \/
PB1 CR2
1 N\
—©° © U/
CR3

% 54 ®
Ay
51 CR4
o ()
CR1 CR2 CR3 M1
| | | | £\
I 11 ./

CR4

Figure 588 Relay Logic as Performed by a MICRO-1 Controller

Processor Ladder Loglc Dlagram:

1001 1002 1003 0200
l | | | 1 | | () ’
I I i e / |
1004
| |

Figure 59 Equivalent Processor Ladder Diagram

Although not indicated in Figure 5-9, the address number of an input can be used as many
times thronghout the ladder diagram program as needed. The only restriction will be the
amount of memory provided by the processor.
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Nomally Open Contact of an External Input

| ;)
| |

Normally Open (N.O.)

« When the controlling device is ON, the normally open
contact is CLOSED.

« When the controlling device is OFF, the normally open
contact is OPEN.

uses the preceding analogy from section 5.2.3 to illustrate the operation of a

normally open (N.O.) contact of a stop button and a start button. Notice that the equivalent
ladder diagram references the input point as the controlling device, When ON voltage is
present at the terminal connection, normally open contact 01 will conduct causing the
output in the program rung to tum ON,
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N.O.
Contact
of a Stop
Button

—

N.O.

Comact
of a Start

Button

L

Relay Logic Analogy
Stop Button CR1
alo )
./
CR1 Output is ON
77N
Equivalent as Connected to a Processor
Stop Button Input
I Terminal "01" | controiler
® Wiring
101 Qutput is ON
l / | Controller
| | \
Program
|1 re i hY I
Reilay Logic Analogy
Start Button CR2
P I
./
CR2 Output is OFF
| | e
s
Equivalent as Connected to a Processor
® Terminal "01” | o ouer
Wiring
104 Cutput is OFF
| o~ I Controller
| i I Pragram

Figure 5-10 N.O. Contact Relay Logic/Ladder Logic/Wiring
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Nomally Closed Contact of an External Input

i I

Normally Closed (N.C.)

« When the controlling device is ON, the normally closed
contact is OPEN.

s When the controlling device is OFF, the normally closed
contact is CLOSED.

In the following[Figure 5_11} the preceding analogy from section 5.2.3 is used 1 illustrate
the operation of a normally closed circuit of both a rormally open and a normally closed
limit switch, Notice that the equivalent ladder diagram references the input module point as
the controlling device. When ON, voltage is present at the terminal connection, normally
closed contact 02 will NOT conduct causing the output in the program to be off.
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N.C.
Contact
of aN.O.
Limit
Switch

N.C.
Comtact
of aN.C.

Limit

Switch

L

Relay Logic Analogy
N.O. Limit Switch CR1
N

Equivalent as Connected to a Processor

Controller
Wiring

Confroller
Program

N.O. Limit Switch Input
Q © ® Terminal “02
102 Output is ON
)4 I
' I
Relay Logic Analogy
N.C. Limit Switch CR2
N\
o<7o ()
CR2 Output is OFF
,I/ e
I ot

Equivalent as Connected to a Processor

N.C. Limit Switch Input Mocdule
7o ® Terminal "02"
| 02 Qutput is OFF
I 1A A I
I ' ~ |

Controller
Wiring

Controller
Program

Figure 5-11 N.C. Contact Reiay Logic/l adder Loglc/Wiring
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5.24 CONTACT OF AN EXTERNAL OUTPUT

It is possible to have a contact and an external output coil in a ladder diagram with the same
address. In this case, the controlling device is considered the coil. The operation of the
contact in the ladder diagram depends directly on the input conditions within the rung that
controls the output ¢oil having the same address.

Note that the operation of a contact of an external output is controlied by the ontput of ladder
diagram rung and not the condition of the acmal output device connected o the processor,
Also, the number of contacts having the same address as an external output is unlimited, the
only reswriction being the amount of memory provided by the processor,

Normally Open Contact of an External Coll

Normally Open (N.Q.)

e  When the output with the same address is ON, the
normally open contact is CLOSED.

*  When the output with the same address is OFF, the
nermally open contact is OPEN.

illustrates two rungs where the first rung coniains a number of inpuis
controlling an output. The second rung contains a normaily open contact with the same
address as the output of the first rung. Notice the indicated operation of the second output
when the output in the first rung is ON or OFF,
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Controlling Output is ON

If This Output is ON
0200
NI Y % |

| 9]

This Output is ON

0200 |
N . A
|1 /7N |

N Contact IS Conducting

N.O. Contact
of an External
Coll Controlling Output is OFF
If This Output is OFF
0200

| —f —o—]

This Qutput is OFF
0200
| ] o |
I

N |

AN Contact IS NOT Conducting

Figure 5-12 Relay and Ladder Logic of a N.O. Contact of an External Coll
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Nomally Closed Contact of an External Coll

i

Normally Closed (N.C.)

« When the output with the same address is ON, the
normally closed contact is OPEN.

¢ When the output with the same address is OFF, the
normally closed contact is CLOSED.

As shown in the operation of a normally closed contact of an extemal coil
operates as the inverted status of the output with the same address. The first rang contains a
number of inputs controlling an output. The second rung shown in the diagram contains a
normally closed contact with the same address as the output the first rang. Notice the
indicated operation of e second culput when the output in the first rurg is ON or OFF,
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Controlling Output is ON

If This Output is ON
0200

L LN
Vd

~

/s

This Qutput is OFF
0200

F O—

\ Contact IS NOT Conducting

N.C. Contact
of an External
Coil Controliing Qutput is OFF
If This Output is OFF
0200
| | | | oy

This Output is ON
0200

| NP
/I/f /\

\ Contact IS Conducting

Figure 5-13 Relay and Ladder Logic of a N.C. Contact of an External
Coil
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5.25 CONTACT OF AN INTERNAL RELAY EQUIVALENT
{COIL, TIMER, COUNTER, SHIFT REGISTER)

Like a contacet of an externdl coil, it is also possible © fiave a contact of an intemnal relay
equivalent with the same address number. In this case, the internal relay is considered the
controlling device. The concept of using a contact of a relay coil o repeat the input
conditions of the relay throughout the conirol scheme is one of the basic principles of relay
contrel. Unlike a control relay, the number of contacts having the same address as an
internal relay equivalent is unlimited. The only restriction as 10 the number of times used
would be the amount of memory provided by the processor. An*R, T, Cor 8” will precede
the address number after the relay number is entered. The “R, T, Cor 8" is used 1o designate
an internal contact or output.

Internal relay equivalents may include timer contacts (address preceded by a *T™), counter

contacts (address preceded by a “C™), or shift register bit contacts (address preceded by an
“S”).

Nomally Open Contact of an Internal Relay Equivalent

Nomally Opan {N.O.)

« When the internal relay equivalent with the same address
is ON, the normally open contact is CLOSED.

» When the internal relay equivalent with the same address
is OFF, the normally open contact is OPEN.

illnstrates two rungs where the first rung contains a number of inputs
controlling an internal relay equivalent. The second rung contains a normally open contact
with the same address number as the internal relay equivalent in the first rung. Notice the
indicated operation of the second output when the output in the first rung is ON or OFF.,
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Controlling Output is ON
If This Output is ON
R401

Y. V%
|1 I 1 7N
|

This Output is ON

R401
| 1 N1/

| |

\ Contact IS Conducting

N.O. Contact
of an internad
Coll Controliing Qutput is OFF
i This Cutput is OFF
R401
] | b o
11 b ~

This Qutput is OFF
R401

| | 0
I ~

\ Contact IS NOT Conducting

Figure 5-14 Relay and Ladder Logic of a N.O. Contact of an internal Coll

Normally Closed Contact of an Internal Relay Equivalent

! ¥

Normally Closed (N.C.)

« When the internal output with the same address is ON, the
normally closed contact is OPEN.

« When the internal output with the same address is OFF,
the normally closed contact is CLOSED.

In the operation of 2 normally closed contact of an internal relay equivalent
operales as the inverted status of the internal relay equivalent with the same address. The
first rung contains a number of inputs controlling an intemal relay equivalent. The second
rung contains a normally closed contact with the same internal address as the output in the
first rung. Notice the indicated operation of the second output when the internal output in
the first rung is ON or OFF,
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Controlling Output is ON

If This Output is ON
R401

N.C. Contact
of an Internal
Coli

Figure 5-15 Relay and Ladder Logic of a N.C. Contact of an Internal Coll

W Y
N N A

This Qutput is OFF
R401

—o

\ Contact IS NOT Conducting

Controlling Output is OFF

if This Output is OFF

R401
s

R401

—

This Output is ON

I
N

F

\ Contact 1S Conducting
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5.2.6 EXTERNAL OUTPUT INSTRUCTION

An external output instruction is one whose address number corresponds to a point on an
output module. Figure 5-16 shows a ing containing a typical extemal output instruction.
The input conditions controlling the external outpat instruction controls the cutput device
connected to the output module. The address of an external output is preceded by the letter
“0”. The “O” precedes the address as soon as the output number is entered,

|| controls an extemnal device
| | connected to the progcessor's
output module

Figure 5-16 Colil Output Conditions Control External Device

Programming Considerations

1. A rong for an external output may contain ten contacts across by seven down plus the
output.

2. Only one external ontput may be programmed per rung.

3. The stams of the extemnal output, as seen by the programmer, does not necessarily
indicate the status of the output device connected to the processor.

WARNING

Programming multiple external outputs, timer, counters, internal
relays, or transitionals with the same address may cause
unanticipated output actuation resvlting in personal injury or
property damage. 1f you assign the same address (o more than one
element within the same program, make certain of the consequences
before running the program,

|2 TR
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5.2.7 INTERNAL RELAY EQUIVALENT INSTRUCTION

An internal relay equivalent DOES NOT directly control output devices connected to the
controller. Therefore, its operation is much the same as a control relay used in a relay
system. Unlike a conventional control relay, the intermal output can have an unlimited
number of contacts referencing it by using the same address, An “R” will precede the
address number of an internal output as soon as the output number is entered,

Programming Considerations

1. A rung for an internal cutput may contain ten contacts across by seven down plus the
output.

2. Only one internal relay equivalent output may be programmed per rung.

5.2.8 LATCHED OUTPUT INSTRUCTION

Outputs, internal relay equivalent cutputs, and shift registers can be latched on (SET) or
unlatched (RESET) using the LATCH and UNLATCH function keys appearing in the
SFW30 screen. These instructions operate at the OFF 1o ON wansition of the input contact.
Once an output is latched, it will remain ON regardless of any changes in the input status of
the contacts controlling the rung, By satisfying the input conditions of an unlatch rung
whose output coil has the same address as the latch output, the latch output will be released.
A latched or unlatched output will be cleared if power to the processor is interrupted or if the
processor is halted. Figure 5-17 shows a latched and unlatched rung.

1001 1002 1003 R416

| | | | N N\ LATCH

| ] | ] P L/ RUNG

1005 1006 1007 R416

,{I/ | ] }____@_ UNLATCH
| I | RUNG

Figure 5-17  Latch and Unlatch Rung Examples

Clrcuit Operatlon:

Referring to Figure 5-17 above, when contacts 001, 002 and 003 are closed, internal relay
R416 is latched ON and remains ON even if the input conditions and/or contacts change,
When contact 0035 is OFF and contacts 006 and 007 are ON, output R416 is unlatched, A
latched coil is displayed with the letter “L” inside the symbol and an unlatch coil is
displayed with 2 *“U” inside the symbol.
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Programming Conslderations

1.

The latch and unlatch instructions correspond to the SET and RESET instructions
when using the PR3 Program Loader for programming,

For ecasier programming, it is recommended that the laich and unlatch mings be
programmed sequendally (one rung immediately following the other mmg).

Any normal output, or internal relay can be programmed as a latched or unlaiched
oulput.

Any rung may have ten contacts across by seven contacts down plus the output.

When both the latch and unlatch cenditions are true, the second rung programmed
determines the overniding condition,

The same output or internal relay equivalent can be latched and unlatched more than
once within a program,
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5.29 TRANSITIONAL INSTRUCTION (TRANS)

A transitional is an external output or internal relay equivalent that is ON for one scan when
the rung elements preceding the transitional instruction are closed. The output or internal
relay equivalent will be turned OFF for the next scan of program memory.

To turn the ovtput ON again, the inpot conditions controlling the transitional must make the
transition from CLOSED to OPEN then back to CLOSED, Figure 5-18 shows an example

of a transitional rung,
1001 0205
| [ 1 [ T:;N T M\ ' TRANSITIONAL
| |1 \_/ | RUNG

Figure 5-18 Transliilonal Example
Circuit Operation:

‘When contact 001 makes the transition from open to closed, output 0205 tarns ON. When
the processor executes the next scan, output 0205 will mrn OFF.

Programming Considerations

1. The ransitional instruction corresponds to the SOT instruction when using the PR3
Program Loader for programming,

2. [If program operation is started with the input signal ON, the transitional does not turn
ON. To turn ON the transitional, the input signal must turn ON after program
execntion has begun.

3. If a ransitional instruction is used in between an MCS (Master Control Set) and an
MCR (Master Control Reset) instruction, and the input signal to the transitional
instruction turns ON before or at the same time as the input signal 1o the MCS
instruction, the transitional does NOT turn ON.

4. Ifthe input instruction to the transitional is either special relay R704 (initialize pulse) or
R717 (in—operation output), then the transitional will NOT turn ON.

5. The transitional rung may be ten contacts across, plus seven contacts down, plus the
output coil. The transitional box takes the space of one contact on the screen.

6. Itis possible to use a contact (normally open or normally closed) of an output or relay
equivalent controlled by a transitional in other control program rungs,

7. The default number that appears when the TRANS function is selected is a number
which is one greater than the number of TRANS instructions already programmed.
For example, if TRANS #5 is selected to indicate the first transitional instruction box in
the control program, the next time a transitional instruction box is selected, it will
automatically default to #1, because the count of a transitional instruction starts at *“0”.
If the number that appears is not the desired number, change it by entering a new
number,
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5.2.10 PROGRAMMING PROCEDURE

ONLINE ladder programming is not possible with the SFW30, All programming must be
done in the OFFLINE mode and later ransferred to the MICRO-) processor’s EEPROM
(Electronically Erasable Programmable Read Only Memory) memiory. Refer tofSection 7]
for details on wansferring ladder programs to processor memory,

To program a ladder diagram, from the INIT mode screen:

1) Press the OFFLINE [F2] function key

2) Press the LADDER [F1} function key

3) Press the PROGRM [F3] function key

The screen should appear as shown i
[\
A T S S S S SRR S S
2 + + + + + + + + + +
& + + + + + + + + + +
; + + + + + + + + + +
i o+ + 4+ 4+ + 4+ + o+ +
+ 0+ 4+ o+ o+ o+ o+ 4+

MODE: OF FLINELADDER/P ROGRAM AUNG 0004
Q[— 2=/ 3—()} 4—e== 5= = g—l— 7INSERT B REPLCED L0AD 105y

Figure 5-19 OFFLINE/ALADDER/PROGRAM Display
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Loading a Ladder Dlagram Rung into Memory
The following shows an example of a ladder diagram rung and the steps needed to load the
rung meo processor memory. THis PAMcUldr rung contains some instructions previously

discussed. The output shown is a standard output byt any type of output would use the same
general programming procedure.

The rung shouid look like this:

l 1001 1002 1003 0215 |

To enter the OFFLINE/LADDER/PROGRAM screen for creating the example shown in
steps 4 through 18:

1) Press the OFFLINE [F2] function key
2 Press the LADDER [F1] function key
3) Press the PROGRM [F3] function key
To create the example rung:

4) Pressthe «4 [= [F1] function key
5) Type in 1 {"1001" contact number)

6) Press the == [= [F1] function key
7) Type in 2 {"l002" contact humber)

8) Press the «4 /g~ [F2] function key
9) Typein 3 ("1003" contact number)

10) Pressthe <= [left arrow] key

11)  Pressthe § [down arrow] key

12) Pressthe —d— [F6] function key
13) Pressthe =3 = [F1] function key
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14) Type in 205 ("0205" contact output number)

15) Pressthe —d=— [F6] function key

16) Pressthe ={)}= [F3] function key

17) Type in 215 ("0215” coil number)

After the example rung has been created, it may be loaded into memory by;

18} Fressing the LOAD [Fa] function key

19) Again, pressing the LOAD [F9] functioh key

After the rung has been loaded, the OFFLINE/LADDER/PROGR AM screen is cleared and

ablank program matrix reappears. Also, the rung number that is displayed at the bottom of
the screen increments by one, indicating that the next rung can now be created.
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5.3 Master Control Set and Reset

5.3.1 INTRODUCTION

In relay control systems, a master conirol relay is often used to switch the control voltage
supplied to certain relay rungs ON or OFF. Using the MCS {Master Control Set) and MCR
(Master Control Reset) instructions provides a way to collectively de—energize one or more
outputs. The only exception is that latched coils will remain in the last state that they were in
{e.g., ON or OFF). Figure 5-20 illustrates the use of the MCS and MCR instructions in

ladder programming,

1007 MCS

This part of the
control program (all
the rungs immediately
after the MCS and
immediately befora
the MCR) will be
inhibited {from
operation as soon as
the input to the MCS
(007) goes OFF.

Figure 5-20 Master Control Set and Reset instructions

Programming Considerations:

1. The MCS instruction must be used in combination with the MCR mstruction.

2. If the input to the MCS instruction is OFF, all inputs of the program read after the MCS
instruction are forced OFF until the MCR instruction is executed, If the input to the
MCS instruction is turned OFF, the program up to the MCR is inhibited from operation.

3. Input clements are NOT allowed in the MCR rung.

4, More than one MCS instruction can be used with only one MCR instruction.

5. Latched coils will remain in their last state when the input 1o the MCS instruction goes
ON. | Table 5-2fshows the status of each instruction during a MCS/MCR execution.
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5.3.2

INSTRUCTION TYPE CURRENT STATUS

Outputs or Turned OFF.

Transitionals (TRANS) :

Timers Counted values and outputs are reset.

Counters Countad values are kept.

Shift Registers Pulse inputs are turned OFF.
Qutputs are turned OFF.

Latch / Unlatch Retain their LAST state.

Table 5-2 Instruction Status During MCS/MCR Execution

PROGRAMMING PROCEDURE FOR RUNG WITH AN MCS

The following diagram shows an example of a rung containing an MCS instruction and an
example of how it would be programmed.

The rung should lock like this:
| 1007 MCS |
] | ()

| I W/ |

To enter the OFFLINE/LADDER/PROGRAM screen for creating the example shown in
steps 4 through 8:

1) Press the OFFLINE [F2] function key
2) Press the LADDER [F1] function key

3) Press the PROGRM [F3] function key

To create the example rung with an MCS instruction:
4) Pressthe -~ [= [F1] function key

1)) Typein 7 {1007 comhath numinety

6) Press the «={)== [F3] function key

7) Press the MCS [F3] function key

8) Press the ETC [F10] function key
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After the example rang (shown previously) has been created, it may be loaded into memory
by:

9) Pressing the LOAD [F9] function key

10) Again, pressing the LOAD [F9] function key

The following diagram shows an example of a rung containing an MCR instruction and an
example of how it would be programmed,

The rung should look like this:

MCR

To create the example rung with an MCR instruction:

1) Press the =={)= [F3] function key

2) Press the MCR [F4] function key

3) Press the ETC [F10] function key

After the example rung (shown above) has been created, it may be loaded inte memory by:
4) Pressing the LOAD [F9] function key

5) Again, pressing the LOAD [F9] function key



Page 5-36

30508-785-01

54

Jump And Jump End Instructions

5.4.1

INTRODUCTION

The JUMP and JEND (Jump End) instructions operate similarly to the MCS and MCR
instructions described i with the exception that the program within the JUMP
instruction is not executed. For example, if an output is currently ON, its status is
maintained (not de—energized) during the execution of the JUMP instruction.

Figure 5-21 illustrates the use of the JUMP and JEND (Jump End) instructions in the
SFW30 ladder logic programming

In this part of the control
program {all rungs
immadiately after the
JUMP and immediately
before the JEND) the
outputs will hold their
present status as soon
as tha input to the
JUMP (007) goes ON.

Figure 5-21 JUMP and JEND (JUMP END) instructions

Programming Conslderations

L.

DO NOT program a pair of JUMP and JEND instructions between another pair of
JUMP and JEND instructions.

During a JUMP instruction execution, the status in between the JUMP and JEND is
held for:
»  Qutputs, internatl relays, timers, counters and shift registers are all held
in their current state.
e Timerfcounter counted values are held in their current state.
¢ Transitional instructions are all tumed OFF.

The difference between a Master Control Set and a Jump instruction is that the program
within the JUMP instruction is not executed: for example, if the output is ON
beforehand, it is maintained during the execution of the JUMP instruction.

No contacts are allowed in the JEND (Jump End) nmg.
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542 PROGRAMMING PROCEDURE
This section provides the procedure to enter the OFFLINE/LADDER/PROGRAM screen,
create an ¢xample ladder diagram rung that contains a JUMP instruction, and load it into
memory. Programming a JEND instruction (JUMP END) follows the JUMP example.

The following diagram is an example of a rung containing a JUMP instruction. Anexample
of how it would be programmed follows the diagram.

The rung should look like this:

| 1007
| | JUMP
—| -

To enter the QFFLINE/LADDER/PROGRAM screen for creating the example shown in
steps 4 through 9:

1) Press the OFFLINE [F2] function key
2) Press the LADDER [F1] function key

3) Press the PROGRM [F3] function key

To create the example rung with a JUMP instruction:
4) Pressthe = [= [F1] function key
5} Type in 7 ("I007" contact number)

6) Press the ETC [F10] function key

7) Press the ETC [F10} function key

8) Pressthe JUMP [F3] function key
9) Press the ETC [F10] function key

After the example rung (shown previonsly) has been created, it may be loaded into memory
by:

10) Pressing the LOAD [F9] function key

11} Again, pressing the LOAD [F9] function key

After the rung has been loaded, the OFFLINE/LADDER/PROGRAM screen is cleared and
a biank program matrix reappears. Continue on to the following procedures to create an

example rung containing a JEND instruction instead of a JUMP. It is assumed that the
program is still in OFFLINE/LADDER/PROGRAM.
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The following diagram is an example of a ning containing the JEND instruction. An
example of how it would be programmed follows the diagram.

The rung should lock like this:

JEND

To create the example rung with a JEND JUMP END) instruction:
1) Press the ETC [F10] function key

2) Press the ETC [F10] function key

3) Press the JEND [F4] function key

4) Press the ETC [F10] function key

After the example rang (shown above) has been created, it may be loaded into memory by:
5) Pressing the LOAD [F9] function key

6) Again, pressing the LOAD [F9] function key
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5.5 Programming Timers

55.1 GENERAL DESCRIPTION

A timer rung consists of a TIME input line, a CLEAR input line, and a TIMER BOX which
contains the following programmable information; the tmer (storage) register address, the
time base of the timer, the Gmer preset, and the output address represented by a coil. The
time base is not modifiable by the user and is constant at .1sec. (100 milliseconds). Figure
5-22 shows a timer (TMR) component.

— TMR —
= TIME Timer
«—1— Register
Address
CLEAR
AS
| Timer
Preset
| Qutput
—()— Address

Figure 522 Timer Rung

The following describes the components that appear in the TIMER (TMR) box in Figure
5-22,

TIMING LINE - This line is displayed as a double line because no contacts are allowed.

CLEAR LINE - When continuity exists in the clear line, the timer is enabled. If
continuity does not exist in the clear line, the timer storage register will be set to the
timer preset value. Contacts on this line are called reset/enable contacts.

TIMER REGISTER ADDRESS - This is the address of the storage register which will be
usex to store the tmer value. Valid register numbers are T0O0-T79.

TIMER PRESET - The timer preset can be a number from { to 9999 (999.9 seconds). The
timer times down to zero from the preset value and sets the output ON when it
reaches zero.

OUTPUT ADDRESS - The address of the output which will tum ON when the timer value
is equal to zero.
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5.5.2 GENERAL PROGRAMMING RULES

As soon as the reset/fenable contact(s) on the CLEAR line is energized, the timer begins
timing.

When the counted value reaches zero, the timer output turns ON.

When the reset/enable contact(s) is de—energized, the preset value is sel.

After timing is completed, the counted value remains a O (zero) until the timer
resetfenable contact(s) oo the CLEAR lie amg QFF. 1€ the CLEAR line is tormed
OFF before the output is turned ON, then the accumulated time is lost.

A specific timer should not be programmed more than once.

If the preset value is changed during a timing operation (using the programmer or the
DATA mode of the software), the preset value remains unchanged for the duration of
that cycle and is only be changed for the next time cycle,

No mere than (5) parallel contacts are allowed in the CLEAR line.

The Tab key on the alphanumeric keyboard may be used to move the cursor to the next
programmable field within a timing box.,
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5.5.3 ON DELAY TIMER

The following is an example of an electromechanical ON DELAY iiming circuit.

LS12 TR31
a2 O—
TR31 CR4S3
b o

Figure 5-23 ON Delay Timing Circuit Example

If timing relay TR31 is set for a time delay of ten seconds, then CR453 murns ON ten seconds
afer the closure of LS12. This assumes that LS 12 remains closed for at least ten seconds.
Whenever LS12 is opened, CR453 de-energizes. shows 8 MICRO-1
processor ON DELAY timing circuit equivalent to the electromechanical circuit shown in

Figure 5-23 (above).
~— TMR—]
e mem—— TIME Timer
Ta1 «=——— Register
1012 Address
| | CLEAR
b
18
Timer
»0100 «—1— Preset
R453 a—t— Qutput
—)— Address

Figure 524 Equivalient ON-GELAY Timer Rung For Figurne 523

Clreult Operation:

In Figure 5-24, when contact 012 opens, the timer stops timing and the contents of timer

register T31 is preset (=100), When contact (012 is closed, the timer starts timing and

continues to time until contact 012 is opened or until T31 is equal to zero (=0), When the

timer value is zero, the timer is stopped and the coil address R453 is energized.
Programming Considerations

1. All the information in “General Programming Rules™ applies.

2. A de-energized masier control relay programmed before an ON DELAY timer rung
stops the timer and de-energizes the output if it is ON.
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554

OFF DELAY TIMER

Figure 5-25 is an exampie of an eleciromechanical OFF DELAY timing circuit.

LS14 TR32
P ~O—1

2

TR32 CR204
S O

Figure 5-25 OFF Delay Timing Circuit Example

In Figure 5-25, TR32 is an OFF DELAY timing relay set for a time delay of five minutes,
TR32 energizes CR204. When LS14 opens, TR32 starts timing and de—energizes after five
minuies and opens contact TR32 which causes CR204 to turn OFF. Contact TR32 is termed
a Normally Open Timed Open (N.O.T.0.) contact,

shows a MICRO-1 processor OFF DELAY timing circuit which is similar to
the electromechanical circuit.

— TMR —
— —=£ TIME Timer
T32 @—f— Register
014 Address
| £ CLEAR
pd
RE]
Timer
=3000 @—-1— Preset
0204 a——eag— Output
—{)— Address

Figure 526 Equivalent OFF-DELAY Timer Rung For Figure 5-25
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Clrcult Operation:

In Figare 526, when input 014 is energized, the normally closed contact 014 opens in the
clear fine, causing the contents of timer register T32 (o be presec (o the dmer preset value
(3000). When input 014 is de-energized, normally closed contact 014 closes and the timer
starts timing. The timer continues to time down until contact 014 is opened (input 014
energized) or until T32 is equal to zero, When the timer value equals zero, the timer stops
timing and energizes the output address 0204.

The circuit is termed as OFF DELAY because the timing starts when the input device 014 is
OFF. However, this circuit does not act exacty as the electromechanicai circuit does, inthe
electromechanical circuit when input 014 is closed, the dming relay is energized
immediately. This causes its contacts to change state, The timing starts when the timing
relay is turned OFF (LS14 opens). To program a circuit t0 act exactly in this manner a
second rung must be programmed with the timing rung. This equivalent circuit is shown in
_ ure 5-27

Rung #1
— TMR —]

TIME

1014 Ta2

H CLEAR

A8

=3000
0204
—(—

014 0204 0205 I

| O—

Figure 5-27 Equivalent OFF-DELAY Timer Rung - Version 2
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Circult Operation:

The operation of the timing rung (rung #1) is exactly as explained in the preceding circuit
operation description. In rang #2, coil 205 mms ON immediately after closure of contact
014. Because of the seal-in contact 0205, coil 0203 cannot tum OFF until normally closed
contact 0204 opens. This does occur uniil the timer value is equal 10 5.0 minutes, at which
time the timer output 0204 tums ON.

A normmally open contact of address 0205 is termed Normatly Open Timed Open
(N.O.T.O.). A normally closed contact of address 0205 is termed Normally Closed Timed
Closed (N.C.T.C.).

Programming Considerations

5.5.5

1. All the information in “General Programming Rules™ applies.

2. A de—eunergized master conrol relay , programamed befare an QFF DELAY tang, stops
the dmer and trns the output OFF if it is ON. For this reason, the rungs shown as #1
and #2 must be programmed consecutively,

INTERVAL TIMER

An interval timer turns an output ON after a certain timer period and then turns the same
output OFF after another time period has elapsed.

The basic interval timing circuit consists of a counter and an IF box which is used to
establish the iondilion for the comparison. An explanation of an interval timer is included

infSection 5.7
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Page 545

The following diagram shows an example of a Timer rung and could represent the timing
rung of any of the timers previously discussed. The steps for toading the rung irco memary

follow the rung diagram,

|

— TMR—]
TIME

CLEAR

1) Press the OFFLINE {[F2] function key
2) Press the LADDER [F1] function key
3) Press the PROGRM [F3] function key

4) Pressthe ETC [F10] function key

To create the example timer rung:

5) Pressthe TMR [F4] function key

6) Press the { [down arrow] key

7 Type in 32 ("T32" timer register address)
8) Press the TAB key

9) Type in 600 (timer preset value)

10) Pressthe TAB key

11) Type in 204 (*204" output address)

12) Press the <= [left arrow] key

a8

=0600
G204

—()—
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13) Pressthe 1 [up arrow] key 4 times
14) Press the = = [F1] function key
15) Type in 14 ("1014” contact number)

16) Press the <= [left arrow] key

After the example rung (shown above) has been created, it may be loaded into memory by:
17) Pressing the LOAD {[F9] function key
18) Again, pressing the LOAD [F9] function key

After the rung has been loaded, the OFFLINE/LADDER/PROGRAM screen is cleared and
a blank program matrix reappears.
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5.6 Programming Counters

5.6.1

GENERAL DESCRIPTION

There are three types of counters, the UP Counter, the DUAL Counter, and the
SELECTABLE Counter, that  may be  programmed in the
OFFLINE/LADDER/PROGRAM mode, A counter rung consists of a a countar box with
programmable counter information. Up to three lines connect to the counter box for
programming of contacts, etc. Figure 5-28 illustrates the three types of counter boxes,
Refer to the following sections for details on each specific counter type. The single lines
allow contacts to be programmed into the input. The double lines indicate that a contact
cannot be programmed in the line,

Page 547

CTR— CTR —
—— RESET PRESET — PRESET
o713 C48
— UP — UuP —— COUNT
- UP/DN
—()— —{}—
UP COUNTER DUAL COUNTER SELECTABLE
{Counters 0-44) (Counter 45) COUNTER
(Counter 46)

Figure 528 UP, DUAL, and SELECTABLE Counter Rungs

In Figure 5-28, the shaded areas are:

COUNTER REGISTER NUMBER - This is the address of the counter register which
will be used to store the coumter valpes. For an UP counter this register number is
selectable. However, for both the DUAL and SELECT counters the register
number is not user—programmable,

PRESET VALUE - When the accumulated counter value is equal to the preset value, the
output address will turn ON (output will murn OFF at count values above or below
the decode value). Unlike timers, all counters except the UP-counter will continue
to count past the preset value. The preset value can be a number from 0 to 9999,,

OQUTPUT ADDRESS - If the counter is an UP—counter, the output address will tum ON
when the accumulated counter value is equal to the preset; for DUAL and
SELECTABRLE counters, the cntput will furn ON when the counted value equals
ZEro,
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5.6.2 UPCOUNTER

The following summarizes the operation of an up counter. While the reset input is off, the
counter counts Yhe Yeading edges of pulse inpuls, and compares them with the preset value,
When the counted value reaches the preset value, the counter turns the output ON and the
output remains ON until the reset input is twmed ON. When the reset input is changed from
OFF to ON, the counted value is reset to zero, While the reset input is ON, all pulse inputs
are ignored. In order for an OFF o ON transition of the contact in the UP line o be
recognized, the ransition pulse must occur after at least one complete program scan since
the last ransition.

=+— Raset input

«+— Pulse input

T

Time elapsed for one scan " This pulse is nof recog- 1
through the program nized due 1o the limited
time betwean it and the

last reset input.

Figure 5-29 Analysis of Circuit Operation for Up Counter

Figure 5-30 shows an UP counter. The actual circuit operation and programming
considerations which must be followed when using an UP counter complete this section.

l0g2 ~— CTR =
AESET
c17

up

1006

DOWN

=2550
o211
—(—

Figure 5-30 Up Counter
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Circult Operation:

If contact 002 is closed, the accumulated counter value is cleared (C17=0000) and
transitions of 1he up count line are ignored. When conrtact G02 is open, an open to closed
transition of contact 006 on the up count line causes the accumulated counter value o
increment. A closed to open wansition of contact 006 has no effect on the accumulared
counter value. In the example rung in Figure 5-30, when the counter value equals the preset
value of 2550, the output address of 0211 tums ON,

Programming Considerations

1. The same counter should not be programmed more than once,

2. ltispossible 1o control whether the counted value in an UP counter will be held or reset
on power—up. To do this use Function 7 (Section 4.1.1).

3. No contacts may be piaced in the DOWN line of an UP counter.

4. Nomore than (2) parallel contacts are allowed o either the reset line or the up line of an
UP cowter.

5. Itis possible (o cursor to the next madifiable field within the counter box by pressing
the Tab key on the keyboard.

6. Anenergized master control set (MCS) or a JUMP programmed before an up counter
holds the counter in its present state. The accumulated count remains unchanged,

5.6.3 DUAL COUNTER (C45 only)

The following summarizes the operation of a dual counter. When the preset input of the
counter is turned ON, the preset value is set. As soon as the preset input trns OFF and
subsequently either the UP or DOWN Line becomes energized, counting begins.

When the accumulated counter register value is equal to zero, the output tums ON, In
incremental couniing (counting up) the value in the counter register increments (rolls over)
from 9999 t0 0. When using decremental counting (counting down), the counter register
decrements from 0 o 9999,
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Figure 5-31 shows a DUAL counter. When using this type of counier, refer to the next
sections CIRCUIT OPERATION and PROGRAMMING CONSIDERATIONS before

programming.

1004 —— CTR—
PRESET
Cas

up

DOWN
=15

0212
—()—

Figure 5-31 Dual (Up/Down) Counter

ClrcuRt Operation:

‘When contact 004 is closed, the accumulated counter value is preset to 015 and the counter
ontput address 0212 is twrned OFF. When contact (04 is open and an open 10 closed
transition of contact 0035 occurs, the accumulated counter value increments by one, When
contact 004 is open and an open to closed ransition of contact 003 occurs, the accumulated
counser value decrements by one, If contact 004 is closed, the counter is disabled and
transitions of contact 003 and 005 are ignored. When the accumulated counter register
vaiue is equal to zero, the output 0212 tums ON.

Programming Conslderations

1.

2.

Counter C435 is used for a dual counter and may not be used for any other purpose.
Counter C45 should not be programmed more than once.

No more than (2) parallel contacts are allowed on either the preset line or the up line of a
DUAL counies.

No more than three parallel contacts are allowed on the down line of a DUAL counter,

It is possible to cursor to the next modifiable field within the counter box by pressing
the Tab key on the keyboard.

An energized master control set (MCS) or a JTUMP programmed before a dual counter
holds the counter in its present state. The accumulated count remains unchanged.

If both the UP and DOWN lines are energized simultaneously, the counter does not
count.
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5.6.3 SELECTABLE COUNTER {C46 Only)

The following summarizes the operation of a selectable counter. When the reset input is
turned ON, the reset value is set. When the reset input is turned OFF, counting can begin, If
the UP/DN (up/down) contact is closed, the counter counts up, providing that the count line
is energized. When the UP/DN contact is open, the contact counts down, provided the count
line is energized.

Figure 5-32 shows a SELECTABLE counter. When using this type of counter, refer to the
CIRCUIT OPERATION and PROGRAMMING CONSIDERATIONS sections before

programming.

1011 — CTR —
PRESET
C48

COUNT

UP/DN
= 500

0213
—()—

Figure 5-32 Selectable Counter

Circuit Gperation:

When contact 011 is closed, the accumulated counter value is preset (=500) and the counter
output address 0213 is turned OFF. When contact 011 is open and contact 013 is closed, the
accumulated counter value increases by one when contact 012 closes, When contact 011 is
open and contact 013 is open, the accumulated counter value decreases by one when contact
012 closes. When the counter register value is equal to zero, output 0213 is energized.
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Programming Considerations

1.

2,

Counter C46is used for a selectable counter and may not be nsed for any other purpose.
Counter C46 should not be programmed more than once.

No more than (2) parallel contacts are allowed on either the reset line or the count line
of a selectable counter.

No more than three parallel contacts are allowed on the up/down line of a selectable
counter,

It is possible o cursor (o the next modifiable field within the counter box by pressing
the Tab key on the keyboard.

When the preset value is changed during counter operation, the new preset value
becomes effective immediately. However, counting does not begin again until the
UP/DOWN line pulses. This holds rue even if you are using an UP- counter and the
new preset is larger than the old preset, or if you are using a DOWN- counter and the
new preset is smaller than the old preset,

LOADING A COUNTER RUNG INTO MEMORY

The following diagram shows an example of a counter rung. The steps required (o load the
rung into memory are listed after the diagram,

1)
2)
3)

4)

1004 — CTR ~
PRESET
C4s5

up

DOWN

=15
0212
—(—

Press the OFFLINE [F2] function key
Press the LADDER [F1} function key
Press the PROGRM [F3] function key

Press the ETC [F10] function key
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To create the example dual counter rung:

5) Press the CTR [F3] function key

6) Press the DUAL [F2] function key
7) Press the TAB key

8) Type in 15 ("C15" counter preset value)
) = Pressthe TAB key

10)  Typein 212 ("O212" output address)
11) Press the < [left arrow] key

12)  Pressthe T [up arrow] key 2 times
13) Press the = [= [F1] function key
14) Type in 3 ("1003" contact number)

185) Press the I [up arrow] key 2 times
16) Pressthe =4 [= [F1] function key
17) Type in § ("1005" contact number)

18} Pressthe T [up arrow] key 2 times
19) Pressthe =4 [= [F1] function key
20) Type in 4 (004" comact number)

21) Press the < [left arrow} key

After the example rung has been created, it may be loated into memory by:
22) Pressing the LOAD [F9] function key
23} Again, pressing the LOAD [F9] function key

After the mung has been programmed, the OFFLINE/LADDER/PROGRAM screen is
cleared and a biank progratt malrix FCRPPCars.
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5.7 IF Instructions

Figure 5-33  IF Instruction Box

5.7.1 GENERAL INFORMATION

The IF instruction is used to compare the counted value of a counter with a specified
constant value, There are two different ways 1o define the IF instruction, These include:

1. CTR=
This 1ests to see if the current counted value of a specified counter is equal o a value

specified in the IF instruction box. The first of these values will name the counter and
the second value is a constant between 0 and 9999.

2. CTR=2

This tests to see if the current counted value of a specified counter is equal to or greater
than a value specified in the IF instruction box. The first of these values names the
counter and the second value is a constant between 0 and 9999,

The IF instruction is programmed in a horizontal box as shown in Figure 5-33. The box
may contain two modifiable fields (when it compares the counted value of a counter).

When programming the MICRO-1 processor using a PR3 Program/Loader FUN 1XX and
FUN 2XX are used as the compare operation. With SFW30 programming software, the IF
instruction box is used.

Programming Considerations

1. AnIFbox may occupy any position in the programming matrix except the coil position
(position #11).

2. Multiple IF boxes can be programmed] in serigs and/or parallel providing the 10 X 7
contact matrix is not exceeded.

3. Contacts may be programmed in series or parallel with an IF box.
4. ‘'When the [Finstruction is not the first instryction in a rang, then the IF instruction must

have a parallel contacy/instruction when ANDed with other rung elements for proper
operation,
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For Example:
I 1001 200 I
i+ O

Figure 5-34 IF Instruciion Box Example

In Figure 5-34, contact R717 is used as a place holder, This contact is "ON™ when the
processor is in RUN.

Using an IF Instruction as an Interval Timer

The following example shows how an IF instruction would be used to direct the operation of
an interval timer. The cperation consists of a counter instruction being used as a counter.

R501 — CTR—

RESET
17

up

| =

DOWN

=3600
R502
—()—

207

_+

Figure 5-35 IF Instruction as an Interval Timer

In Figure 5-335, if contact R501 is CLOSED, the accumulated counter value is cleared (C17
=(}000), and any transitions in the UP count ling are ignored. When contact R501 is OPEN,
and inpnt 007 is ON, R715 (internal 100msec clock) provides a pulse to the counter
providing a 100 msec time base. The output of the counter R502 will urn ON when the
accumulated value reaches 3600 (360.0 seconds or 6 minutes). The IF instruction compares
the accumulated counter value to an intermediate value (1800). Output 207 will trun ON
and remain ON when the accumulated value reaches ar exceeds 1800 (180.0 seconds or 3
minutes). Output 207 will be tumed OFF when the counter is RESET (R501 is turned ON).
A contact can be added in conjuction with additional IF statements to create interval timing.
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5.8 Programming Shift Registers

5.8.1 INTRODUCTION

The SFW30 is capable of programming both forward and reverse shifting shift registers.
This method of shifting registers is also known as synchronous shifting and is commonly
used in applications that require sequencing. Devices such as drum swiiches can be
replaced by programming the forward and reverse shift rcgistcrs.shows both
the forward and reverse shift registers that appear in the SFW30
OFFLINE/LADDER/PROGRAM screen.

The shift register is capable of handling up to 128 bits. The individual bits are numbered
from 0 to 127 as shown in Figure 5-36, These bits may be shifted in either the forward or
reverse direction. A forward shifting register moves data as shown in the 8-bit shift register
in Figure 5-37, and a reverse shifting register moves data as shown in the 8-bit shift register
in Figure 5-38.

11O (O 11T f—="(0 1O [{1 {1 |1 | Data

—_— Blt
oll11l21]|13]]|4 123|124 | 125} {126{ | 127 yumber

Flgure 5-36  Shift Register Bit Assignmenis

BIT 0 1 2 3 4 5 8 7
3 initial Condition
of Register

Condition After a
* o J{o || ol | A 1 L Shift Forward

-
ro
W
F 9
o
[+
~

8IT 4]

* The state of bit #0 after the shift depends upon the condition
of the data—in rung.

Flgure 5-37 Result After a Forward (Left to Right) Shift

BIT 0 1 2 3 4 5 ] 7

Initial Condition
of Register

« Condition After a
O jpt oo ytfe Shift Reverse

BIT 1] 1 2 3 4 5 6 7

* The state of bit #7 after the shift dopends upon the condition
of the data—in rung.

Flgure 5-38 Resuit After a Reverse (Right to Left) Shift
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Both the forward and reverse shift boxes have three input lines identified as "RESET”,
"FORWARD” (FWD} OR "REVERSE” (REV), and "DATA". Each of these inputs can be
programmed with a contact to control the input state. The components shown in the forward
and reverse shift boxes and how they are programmed in the SFW30 is described in the
following sections.,

— SHIFT — — SHIFT —
—— RESET —| RESET
| Start Bit | Start Bit
50000 49— Number S0008 94— Number
- FWD —t REV
Number of Number of
0000 =+ Bits inthe 0000 =+ Bitsinthe
Shift Register Shitt Register
wset DATA — DATA
CHN CHN
0001 00
FORWARD SHIFT REVERSE SHIFT

Figure 5-39 SFW30 Forward and Reverse Shift Register instructions

582 FORWARD SHIFTING REGISTER

A forward shifting register instruction consists of a RESET line, a FORWARD line, a
DATA line and a SHIFT box which contains two pieces of information. This information
includes the starting shift register bit and the number of bits in the shift register. There is
also a channel number indicated in the shift register box. This number is aiways one and
indicates that any bit can be shifted only one bit position at a time, A description of each

component of the rung follows.

1007 = SHIFT —
RESET

1010 S0006
FWD

1311 0003
DATA
CHN

0001

Figure 5-40 Forward Shift Regisier (Forward Direction) Example
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RESET LINE - When continuity exists in the reset line, all bit positions used in the shift
register are set to zero. When continuity does not exist, the shift box is enabled.

FORWARD LINE - When the shift box is enabled, an open to closed transition of the
forward (FWD) line causes a shift in the forward direction (left to right).

DATA LINE - If the shift box is enabled and the FORWARD line goes from open o
closed, when continuity exists in the data line, a value of (1) is placed in the
starting shift register bit (leftmost bit in the forward shifting register).

The forward shift register is the default and the software automatically places a forward
shift register in the 1adder program. A reverse shift register instruction is selected by using
the functions keys at the bottom of the screen.

Circuit Operation:

Referring to Figure 5-40, when contact 007 is closed, shift register bits 6,7, and 8 are reset so
zero, When contact 007 is opened, the shift register is enabled and an open to closed
transition of contact 010 causes a shift of one bit in the forward direction. A closed to open
transitdon of contact 010 has no effect on the shift box.

If contact 011 is closed, a data value of 17 is placed into the first bit position (bit #6) with
each forward shift. If contact 011 is opened, a data value of 0" is placed into the first bit
position (bit #5) each time the register shifts forward,

Programming Conslderations

1, The shift register has a total of 128 bits. Any number of consecutive bits between 2 and
128 may be used in the shift forward operation. The sum of the start bit and the number
of bits in the shift register must not exceed 128.

2. Inaforward shifting register the first bit position is considered to be the leftmost bi¢ in
the shift register.

3. Any number of shift registers can be programmed.

5. A de—energized master control relay programmed before a shift register rung stops the
shifting of bits and causes all the data in the shift to remain unchanged.

6. The address of the last bit position in the shift register can be used to drive an external
output or equivalent internal relay.
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5.8.3 REVERSE SHIFTING REGISTER

A reverse shifting shift register instruction consists of a RESET line, a REVERSE line, a
DATA line and 2 SHIFT box which contains two pieces of information. This information
includes the starting shift register bit and the number of bits in the shift register. There is
also a channel number indicated in the shift register box. This number is always one and
indicates that any bit can be shifted only one bit position at a time, A description of each
componenit of the rung follows.

10o2 — SHIFT =
RESET
50012

REV
0005

DATA

CHN
0001

Figure 541 Reverse Shift Register (Reverse Direction) Example

RESET LINE - When continnity exists in the reset line, all bit positions used in the shift
register is set to zero. When continuity does not exist the shift box is enabled,

REVERSE LINE - if the shift box is enabled, an open to closed transition of the reverse
(REV) line causes a shift in the reverse direction (right to left).

DATA LINE ~ If the shift box is enabled and the REVERSE line goes from open to closed,
when continuity exists in the data line, a value of (1) is placed in the starting shift
register bit (rightmost bit in the reverse shifting register),

The shift register defanlt is a forward shift register. Note that when programming a reverse
shift register, it must be selected from the programming function keys at the bottom of the
screen.

Circuit Operation:

When contact 002 is closed, shift register bits 12 through 16 are reset to zero. When contact
002 is opened, the shift register is enabled and an open to closed transition of contact 013
causes a shift of one bitin the reverse direction. A closed to open transition of contact 013
has no effect on the shift box.

If contact 014 is closed, a data value of "1" is placed into the 1ast bit position (bit #16) with
each reverse shift. If contact 014 is opened, a data value of 0" is placed into the last bit
position (bit #16) with each reverse shift.



Page 5 - 60

3059878801

Programming Conslderations:

5.84

1. The shift register has a total of 128 bits. Any number of consecutive bits between 2 and
128 may be used in the reverse shift operation. The sum of the start bit and the number
of bits in the shifi register must not exceed 128.

2. Inareverse shifting register the last bit position {not the start bit) is considered to be the
rightmost bit in the shift register.

3. Any number of shift registers can be programmed.

4. A de-energized master control relay programmed before a shift register rung stops the
shifting of bits and causes all the data in the shift to remain unchanged.

5. The address of the first bit position in the shift register can be used to drive an externat
output or equivalent intemnal relay.

BI-DIRECTIONAL SHIFT REGISTER

To program a bi-directional shift register, use both the forward and reverse shift registers as
shown in Figure 5-42. Assign the same shift register bits to each shift register. Also the
contacts for both RESET lines must have the same address.

(— SHIFT —
RESET
50011

1001

FWD
0005

DATA

CHN
0001

— SHIFT —
RESET
S0011

1001

REV
0005

DATA

CHN
0001

Figure 5-42 Bl-Directional Shift Register Operation
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Circult Operation:

Referring to Figure 5-42, when contact 001 is opened, each closure of contact 003 causes a
forward shift in bit positions 11 through 15. Similarly, any closure of contact 005 causes a
reverse shifi in the same bit positions. Closure of contact 001 resets the bi-directional shift
register.

585 LOADING A SHIFT REGISTER RUNG INTO MEMORY
The following diagram shows an example of a reverse shift register rung. The steps

required to load the rung into memory are listed after the diagram.

1001 = SHIFT
RESET
S0015

REV
0005

DATA

CHN
0001

To enter the OFFLINE/LADDER/PROGRAM screen for creating the example shown in
steps 5 through 22;

1) Pressthe OFFLINE {F2] function key
2)  Pressthe LADDER [F1} function key
3)  Pressthe PROGRM [F3] function key

4) Pressthe ETC {F10] function key

To create the example timer rung:
5) Press the SHIFT {[FS5] funclion key

6) Press the REV [F2] funclion key
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7) Press the TAB key

8) Type in 15 (register star bit)

9) Pressthe TAB key

10) Type in § (number of bits in the shift register)
11) Pressthe < [left arrow]} key

12) Pressthe { [down arrow] key

13} Press the =% [= [F1] function key

14) Type in 6 (DATA line contact number)

15)  Pressthe fI [up arrow] key 2 times

18) Pressthe =} [= [F1] function key

17} Type in 5 (REV line contact number)

18)  Pressthe T [up arrow] key 2 times

19) Pressthe =3 [= [F1] function key

20 Type in 1 (RESET line contact number)

21) Pressthe &< [left arrow] key

After the example rung (shown previously) has been created, it may be loaded into memory
by:

22) Pressing the LOAD [F9] function key

23) Again, pressing the LOAD [F9] function key

After the rung has been loaded, the OFFLINE/LADDER/PROGRAM screen is cleared and
a blank program matrix reappears.



30598-788-01 Page 6 -1

LADDER EDITING, SEARCH, 6
AND DISPLAY

Section Title Page
6.1 Editing Priortoloading ....... ... . .. .............. 6-3
6.1.1 INTRODUCTION ... . i 6-3
6.1.2 CLEARPROGRAMMATRIX ............ . 0.0 iuau... 6-3
6.13 CHANGING CONTACTSORCOILS . . ...... ... ... oo ... 6-3
Change the Address of a Contactor Coil: .............. 6-3
Change the Typeof Contactor Coil: .................. 6~3
RemoveaCaontact: .............. ... .. .civu.., 64
Place a Vertical ConnectinaRung: .................. 64
Hemove a Vertical ConnectinaRung: ................ 64
614 CHANGING SPECIAL FUNCTION OPERATIONS ... ... .... 64
To Change Information Inside Vertical Boxes . .. ......... 64
To Change Information Inside Horizontal Boxes
(Tramsitional, IF) . ....... ... ... . ... . . i iiiiiu.. 65
6.15 SUMMARY OF EDITING KEYSTROKES ..........-...... 65
6.2 Search .. ... ... ... . ... .. 66
6.2.1 DESCRIPTION AND MCDE SELECTION ................. 66
To Enter the OFFLINE/LADDER/SEARCH Mode: ........ 6-6
6.22 SEARCHING FOR A PARTICULAR RUNG .............. 6-7
Search for the Following Rung: ................... 67
Search for the Preceding Rung: ................... 67
6.23 SEARCH FOR THE RUNG CONTAINING A
PARTICULAR CONTACT OR COIL ..... ... ... ..., .. 68
Searching For The Next Rung Containing
The Same ContactorCeil .. ....................... 68
6.2.4 SEARCH FOR RUNG CONTAINING A PARTICULAR
TIMERORCOUNTER ....... .. ... .. . iiinnnnn.... 69
Search for Next Rung Cortaining the Register: . ......... 6-g
6.3 Printing Selected Rungs or Search Objects ............. 6-10
6.3.1 PRINTER UTILITY SCREEN SELECTIONS ............... 6-10
6.3.2 OPERATINGPROCEDURE . ..................cciinnn. 610
6.4 Delate . ... .. e e 6-13
6.4.1 GENERALDESCRIPTION .. ..............cccvnvinn... 6-13
6.42 DELETE A PARTICULAR RUNG FROMMEMORY .......... 6-13
6.43 DELETE A SELECTED RANGE OF RUNGS FROM MEMORY .. 6-14
6.44 DELETE THE LADDERPROGRAM ..................... 6-14
6.4.5 WHEN THE PROGRAM CONTAINS

UNDISPLAYABLE RUNGS . .......................... 614



Page 6 -2

305808-788-01

6.5 InsertandReplace .......... ... ... . ... ... ... 6-15
6.5.1 INSERT A RUNG AT A PARTICULAR

POSITIONIN MEMORY . ..............coviiinninn, 6-15

652 REPLACING A RUNG WITH ANOTHER RUNG .......... 616

Replace aRungwithaNswRung: ................... 6-16

Replacing a Rung with a Reconfiguration of the Original . ... 616

6.6 Display . .......... . 6-17

6.6.1 GENERAL DESCRIPTION . .......... ..o vivnmaao.. 6-17

Application Considerations .. . ...................... 6-18



30598—-788-01 Page 6-3
6.1 Editing Prior to Loading

6.1.1 INTRODUCTION
All the editing sequences described in Section 6.1 may be used to modify a ladder mng

before it is loaded into the computer’s offline memory, To modify & ladder diagram that has
already been loaded into memory, use the Delete, Insert and Replace operations described in

Sccﬁon@ ancﬁ

6.1.2 CLEAR PROGRAM MATRIX
To obtain a cleared program matrix while in the OFFLINE/ LADDER/PROGRAM mode:
1) Prass and hold the CTRL key
2) Press the L key

The screen displays a cleared matrix with the rung number indicated at the bottom of the
display.

6.1.3 CHANGING CONTACTS OR COILS
The procedures that follow describe how to;
« Change the address of a contact or coil.
» Change the type of contact or coil.

« Remove a contact.

Change the Address of a Contact or Coli:

To change the address of a contact (or coil}, use the four arrow keys of the numeric keypad
section to position the cursor over the contact (or coil) with the address to be changed, then
re—enter the new address.

Change the Type of Contact or Coil:

To change the type of contact, use the four arrow keys of the numeric key pad section to
position the cursor over to the contact to be changed, and enter the correct symbol and the
address. To change the type of coil, press the coil function key and enter the correct symbol
and the address.
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Remove a2 Contact:

To remove a contact, use the arrow keys of the numeric key pad to place the cursor in the

same position of the contact 1o be removed. Press the <Del> key, then press the ” "
(horizontal connect) function key. To remove a contact or horizontal conngct (open a rung),
press ”__ __” on the function keypad.

Place a Vertical Connect in a Rung:
To place & vertical conpact in a reng, use the lefior right armow and the down asvaw keyson
the numeric key pad to position the cursor at the lower junction where the vertical connect
will precede a rung element, then press the ”__|_ " (vertical connect) function key.

Remove a Vertical Connect in a8 Rung:

Toremove a vertical connect, position the cursor at the lower end of the vertical connect and
press the ”__I__" (vertical connect) function key,

6.1.4 CHANGING SPECIAL FUNCTION OPERATIONS

The following procedures describe how to change the information inside vertical boxes
(dmers, counters, etc.) or change the information inside horizontal boxes (IF,
TRANSITIONAL) prior to loading the rung into memory. If any required data fields
within a box are not entered, arrowing out of the box is prohibited.

To Change Information Inside Vertical Boxes:

1) Press the [arrow] keys or TAB key to position the cursor anywhere
inside the instruction box.

2) Either select the appropriate function key appearing at the bottom of
the screen, or Type in the hew information.

NOTE: When a register number is entered, it must be within the range of acceptable
aliocation nurnbers for that type of register.  The terminal wilt beep # an invalid

register number is entered. when moving out of tha register number field. Also, the
error “Out of range” appears (see|Section 5. 1.2 for ranges).

3) Press the {arrow] keys to get out of the box.
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To Change Information Inside Horizontal Boxes (Transitional, IF)

Page 6-5

To change the information inside a horizontal box, use the arrow keys or tabkey to position
the cursor and enter the new information over the existing information using the function
keys and/or numerical keys where appropriate. If any required data fields within a box are
not entered, arrowing out of the box is prohibited.

1) Prass the [arrow] keys to position the cursor at the register or
constant to be changed.

2} Either select the appropriale funclion key appearing at the bottom of
the screen, or Type in the new information.

3) Press the [arrow] keys to get out of the box.

6.1.5 SUMMARY OF EDITING KEYSTROKES

FUNCTION

DEL Removas the rung element in the same position as the cursor.
Make sure that the NUM LOCK key on tha keypad is not set.

ENTER Moves the cursor to the beginning of the next line.

CONTROL L | Clears tha program matrix allowing you to program rungs
which will be placed sequentially after the Jast rung or inserted
into your control program.

TAB Positions the cursor at the naxt modifiable fiald in an

instruction box (e.g. timer, counter).

Opens the rung in the location of the cursor. If a rung slement
had bean programmed in this position, it will be replaced by

F5
an opening in the rung.
Places a horizontal connact in the location of the cursor. If a
Se——— . rung element had been programmed in this position, it will be
F4 raplacad by a direct horizontal connect in the rung.
Places or removes a vertical connect in tha location just
-EIB_ ahead of the cursor. Be sure to position the cursor at the

bottom junction of the vertical connect,

Table 6-1 Suminary of Editing Keystrokes



Page §-6

305498-788-01
6.2 Search Mode
6.2.1 DESCRIPTION AND SELECTION

The OFFLINE/LADDER/SEARCH mode allows:

¢ Search for any type of normally open or normally closed ladder
contact or coil instruction, such as: inputs, outputs, internal
relays, timer contacts, courter contacts or shift register contacts.

o Search for an MCS or MCR instruction.
* Search for any occurrence of a timer or counter.

e Search for rungs directly.

NOTE: Afterthe rung containing the searched element is displayed on the compuier scresen,
any corresponding programmed labels may be displayed by toggling the LABEL
function key in the OFFLINE/LADDER/ SEARCH mode. For complete information
about programming labels, refer

The following elements cannot be searched:
s JUMP or JEND instructions.
» Transitional contacts (TRANS) .

s Shift register bits,

NOTE: ¥ the ladder program contains undisplayable rungs (because of a transfer or
disk—load operation) the error message “Program is UNDISPLAYABLE after rung N
{at program addrass N)* appears on the screen upon entering the OFFLINE/
LADDER mods. The last displayable rung and the word address of the
‘undisplayable” instruction are given in the message. The PR3 Program Loader
may be used to examine and modify the instruction at the specified word address.

To Enter the OFFLINE/LADDER/SEARCH Mode:

From the INIT screen:

1) Press the OFFLINE [F2] function key

2) Press the LADDER [F1] function key

3) Press the SEARCH [F1] function key

The result is a cleared matrix indicating the OFFLINE/LADDER/SEARCH mode along

with the prompting required to perform the search operations described in the following
sections,
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6.22 SEARCHING FOR A PARTICULAR RUNG

After selecting the SEARCH mode, in order to search for a particular rung, do the
following:

1) Enter the number of the rung to be searched. When a number is entered,
the rung number at the bottom center of the screen is changed to the
selected number.

2) Press ENTER / RETURN key.

The selected rung is displayed at the lowest possible position in the
program matrix. if the rung searched for contains a vertical box format, the
entire program matrix is used for display. Upto 7 single line rungs can be
displayed at one time. The rung numbers of the rungs displayed are
indicated at the bottom of the screen, the first number indicating the
bottom~most rung.

Search for the Following Rung:
After a ning has been searched for, search for the next ung as follows:

1) Press the rung down [ RUNG] function key or the down arrow
[41 key to getout of the box.

The previously searched and displayed rung is moved up and the next
sequential rung takes its place. The rung numbers located below the
program matrix indicate both rungs. The left most number corresponds to
the bottorn most rung displayed, etc.

NOTE: [ the rung down function key is pressed after the last possible rung has been
searched for the programmer beeps indicating the and of the program has baen
reacfiad.

Search for the Preceding Rung:
After 8 rung has been searched for, search for the preceding rung as follows:

1) Pressthe rung up [T RUNG] functionkey or the up arrow
[T] key to getout of the box.

The last searched and displayed rung is moved up and the rung
immediately preceding it in the ladder diagram takes its place. The rung
numbers located below the program matrix indicate both nungs.

NOTE: I the rung up function key is pressed after rung one has been searched for, the
computer beeps indicating the beginning of the program has baen reached.



Page 6-8

20598-788-01

6.23 SEARCH FOR THE RUNG CONTAINING A PARTICULAR
CONTACT OR COIL

After selecting the SEARCH mode, search for the first rang containing a contact or coil as

follows:

1)

2)

NOTE:

Prass the coil function key if an output is to be searched for, or the specific
contact function key if a contact is to be searched for. AnMCS oran MCR
statement may be searched by pressing the ETC function key in order to
display the MCS or MCR function key. A latch or unlatch c¢oil can be
searched by its particular relay address after first pressing the coil function
key. The function to be searched for is indicated in the bottom right corner
of the screen and identified as the “Search Object™.

Enter the address of the contact or coil to be searched for, then press the
ENTER key. When searching for an MCS or an MCR, an address nurnber
is not needed. The control program is searched for the indicated ladder
element from rung #1 to the end of the control program.

The computer besps and the message “Search object not found™ is displayed if the
contact or coil searched for does not exist in the program. The computer beeps if no
search object had baeen indicated befors pressing the ENTER key.

If the address of a particular contact or coil is not entered prior to pressing Enter, the search
object becomes any contact, any contact of the specified type or any coil.

Searching For The Next Rung Containing The Same Contact or Coll:

After the first rung containing a particular contact or coil has been found, press the NEXT
function key to find the next rung containing the same function.

If no other rungs containing the same function exist in the program, pressing the NEXT
function key causes the programmer to beep and the message “Search object not found” is
displayed.
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6.24 SEARCH FOR RUNG CONTAINING A PARTICULAR
TIMER OR COUNTER

When searching for a timer or counter, the REG function key must be used in the
OFFLINE/LADDER/SEARCH mode. After pressing the REG function key different
function keys are displayed on the bottom of the screen, The new function keys allow
selection of atimer or counter. Afier selecting the register type, a number can be entered o
specify which register to search for. If no number is entered, the search object becomes
ANY register of that type. The ETC key changes back to the original function keys so that
PRINT can be pressed.

After selecting the SEARCH mode, search for the first rung containing a particular timer
register as follows:

1) Press the REG function key and then press the TMR function key. The
function to be searched for is indicated in the bottom right corner of the
screen.

2) Enter the number of the timer being searched and then press the ENTER

key. Thae first rung containing the timer register is digplayed in the lowest
position of the program matrix. The first number next to the word Rung
{below the program matrix) indicates the rung number containing the
function.

Search for Next Rung Containing the Reglster:

Alter the first rang containing a specific connter or imer has been found, press the NEXT
function key to find the next rung containing an associated function.

If no cther rungs comaining an associated function exist in the program, pressing the NEXT
functionkey causes the message “Search object not fonnd” o appear on the screen and the
same rung 10 be displayed again.
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6.3

Printing Selected Rungs or Search Objects

6.3.1

PRINTER UTILITY SCREEN SELECTIONS

After having followed the procedure in the preceding section to search for a particylar rung
or ladder element, it is possible to get printout of the searched object or rung, A function
key displayed in the OFFLINE/LADDER/SEARCH mode is used to accomplish this.

For information about proper printer cabling and connection to the personal computer, see
the printer bulletin provided with your specific printer.

Once the proper connections have been made (refer to Appendix E, Printer Setup and Print

Operation), and before a printer may be used, it is necessary to have properly set printer
utility parameters in the UTILITY mode. Refer to

6.3.2 OPERATING PROCEDURE

After the printer parameters have been selected in the UTILITY mode, and a particular rung
or rung element has been selected and displayed in the OFFLINE/LADDER/SEARCH
screen, a printout of a ladder diagram may be generated by:

NOTE: You must execute a search before selocting the PRINT function.

1) Pressing the PRINT [F8] function key (instead of the ENTER key)

The screen should appear as shown in

(i R

PRINTER OPTION

NO  Include croes refemnce in printount
NO  Include laels in priniout

Pross RESET < F2 » to Inkialize top of page
Prags PRINT < 68 % @ begin winling

Prass the DEL key to exh

PRIMTER STATUS ACTIVE
PRINTER PORT CONFIGURATION PARALLEL
PAGE LENGTH 85 LINES
PAGE MARGIN 04 LINES
CLIRRENT LINE 04

MODE:/ OFFLINEALADDER/SEARCH

k 2 RESET 3 4 XREF 5 6 7LABELS BPRINT 8 10 )

Figure 6-1 PRINT Screen
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2) Press the PRINT [F8] function key again

Referring tFigure 6] the two options at the 1op of the page with "NO” in front of them are
used to sei the characteristics of the printout .

To generate a cross reference listing for the following rung elements to be printed
immediately following the rung;

+ Qutput Coil s Counter output
+ Intenal Relay  « Shift register bit
s Timer output

1) Press the XREF [F4] function key to toggle the first entry to
YES or NO.

NOTE: Any logic that can be changed by the action of tha rung is cross referenced.
To printout ail of the labels programmed for each of the rang elements above their address:
(NOTE: This also causes commenis to be printed.)

1) Press the LABELS [F7] function key to toggie the third entry to
YES.

RESET [F2] - This resets the current printer page line to the current margin,
PRINT [F8) — This begins the printout (only if the printer is ACTIVE). The screen is

replaced with a ladder grid, and each rung is displayed and printed in turn, The line
that is currently being printed appears in reverse video on the screen,

If a rung number had previously been entered in the SEARCH mode, that rung and all the
foifowing rungs are printed. If a szarch abject was selected, all the rungs coniaining that
search object are printed. Atany point, a printout of the entire screen contents can be printed
by:

1) Pressing and holding the SHIFT key

2) Pressing the PRTSC (Print Screen) key

3) Press the ESC key to abort a printing operation
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Figure 6-2]is an example printout showing both cross reference options and the labels
option "enabled” (see for a description of an XREF priniout).

RAung 0001 limit contr water
sw #1 valve water inlet valve
1301 Q200 0205
/- ()
[ \ ] |
Q 208
0044 —]/[— 0062 —] |—
Aung 0002 level contrl
SBNSOr  shutoff valve for water inlet at prescribed imit ~ Valve
1003 0200 |
gL T
[ 1L A\ 1
O 200
0001 —]/[— 0081—] |~  O133TIMER
Rung 0003 limit contrd
W #2 concentrate inlet valve
I 1002 0208 I
I { \
] 1T \ ) )
O 206
0045 —]/[— 0084 —] [—
Rung 0004 pshbtn  pshbin mixer
normal halt
speed water inket
1001 0200 o207
[ {
—/f |\ )—l
O 207
0005 —{ )}—

Figure 6-2 Exampile Printout of Labels and XREF Options
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6.4 Delete

6.4.1 GENERAL DESCRIPTION

The DELETE mode is a subroutine of the LADDER mode. When used in the LADDER
mode, DELETE can be nsed 1o clear a particular rung or a range of rungs from the ladder
program. It may also be used to clear the entire ladder program.

When used in this manner, the operation is commonly referred to as a "CLEAR ALL”,
When clearing a particular rung from memory, the SEARCH mode should be used in
conjunction with the DELETE mode to display the rung on the monitor before clearing it
from memory.

6.4.2 DELETE A PARTICULAR RUNG FROM MEMORY

To delete a particular rang from memory, use the SEARCH mode to display the rang (to be
deleted) on the screen. Be sure the rung to be deleted is in the bottom position of the
SEARCH mode display, then press the ESC and DELETE function keys.

After these keys are pressed, the rung is displayed at the 10p of the screen and the prompting

changes. The curser moves to the rung number at the bottom of the screen indicating the
number of the rung to be cleared, Press the LOAD function key twice to clear the rung from
offline memory.

NOTE: Itis recommended that the user display the rung to be deleted (using the SEARCH
mode) priorto performing the delete operation; however, a rung can be deleted from
memory by seecting the deféle mode, eénfaning the rumg riumber and pressing the
LOAD function key twice.

The following procedure shows how 10 delete a specific rung from offline memory.
1) Select the SEARCH mode (from the INITIAL mode) by pressing the
OFFLINE, LADDER and SEARCH jfunction keys. Once in the SEARCH

mode, display the specific rung to be deleted on the screen by pressing the
appropriate number and the ENTER key.

2) Select the DELETE meode from the SEARCH mode by pressing the ESC
key and the DELETE key.

3 Delete the rung from memory by pressing the LOAD function key twice.
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5.4.3

6.4.4

6.4.5

DELETE A SELECTED RANGE OF RUNGS FROM MEMORY
To delete a range of rungs from memory, use the following procedure,

1) Select the DELETE mode (from the INITIAL mode) by pressing the
OFFLINE, LADDER, and DELETE function keys.

2) PRESS the RANGE tunction key. The line "DELETE FROM 0000 TO
0000" is displayed at the bottom center of the screen. This modifiable
message indicates that the starting and ending rung number must be
entered. The messagse “Enter range limits, then press LOAD" is displayed
on the bottom of the screen, and all function keys except LOAD are erased.

3 Use the left and right arrows 1o move between the two number fields in the
message ontne screen, EMerthe beginning and the ending rung number.

4) Press LOAD to delete the specified rungs.

DELETE THE LADDER PROGRAM

To cleas the ladder program fiom the personal compuier' s offline memory, the following
procedure should be used.

1)' Select the DELETE mode (from the INITIAL mode) by pressing the
OFFLINE, LADDER, and DELETE function keys.

2) Press the CLRALL function key.
3) Clear the ladder program by pressing the LOAD function key.

The result is cleared ladder program with the OFFLINE/ LADDER mode displayed on the
screen.

WHEN THE PROGRAM CONTAINS UNDISPLAYABLE RUNGS

If the ladder contains undisplayable rungs, as might be the case if a ransfer or disk load
operation had just occurred, the function display shown at the bottom of the screen contains
the following keys.

CLRALL - This function clears ali ladder rungs (including undisplayable rungs) from the
computer’s offline memory. To use this function follow the procedure in Section
i

UNDISP - This function key displays the message “Press LOAD to cliear all rungs after
rung N” (where N is the last displayable rung). Press the LOAD function after
pressing UNDISP to clear only undisplayable rungs from the offline memory,
Pressing DEL cancels the operation.
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6.5 Insert and Replace

6.5.1 INSERT A RUNG AT A PARTICULAR POSITION IN MEMORY

The INSERT capability is available in the PROGRAM mode and allows a rung in any
position in the control program to be inserted. When a ning is inserted at a particular
location in memory, the rung at that position, along with the following rungs, are moved
down wallow the insertion (the existing rung is noi written over). Any rung 1o be inserted in
the ladder program may be programmed directly and inserted or it may be searched and
imserted. The steps listed next are for the program and nsert method.

If the search and insert method is used, first search for the appropriate rung according to the
directions in| Then enter the program mode by pressing ESC and PROGRM
and continue with step 2.

To insert a rung, first select the OFFLINE/PROGRAM/INSERT mode of the software,

1) Select the OFFLINE/PROGRAM mode (from the INITIAL display) by
pressing the OFFLINE, LADDER and PROGRAM function keys. The
prompting at the bottom of the screen inthe PROGRAM mode includes the
word “INSERT".

Q) Programthe rung which is to be inserted in the ladder program by using the
methods described in “Ladder Diagram Programming,” up to
and including the coil and its address.

3} Press the INSERT funiction key. The screen display changes o show only
one function key (LOAD). In addition, the words “RUNG NNNN" are
displayed on the bottom center portion of the screen, where NNNN are the
number of rungs presently in the ladder program or the number of the rung
searched, if a search operation was performed in order to display the rung
fo be inserted in the program.

4) Press a rung number. This number selects the position for the searched or
programmed rung in the control program. For exarmple, if #7 is selected,
then the rung is inserted in the ladder program as rung #7. The rung
previously numbered 7 is moved down 1o position #8. No rungs are
overwritlen using this procegdure.

5) Press the LOAD function key to complete the insert operation.

The personal computer automatically enters the SEARCH mode and the rung being
displayed with the selected rung number. This allows easy viewing of the new rung,
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6.5.2

REPLACING A RUNG WITH ANOTHER RUNG

The REPLACE capability is available in the PROGRAM mode and allows changing an
existing rung in memory, When replacing a rung with another, the new rung can be (otally
new or it can be a reconfiguration of the original rung (in either case, the original rung is
written over by the new rung).

Replace a Rung with a New Rung:

Use the following steps to replace a rung with a new rung:

1)

2)

3)

4).

Select. the OFFLINE/PROGRAM mode (from the INITIAL display) by
pressing the OFFLINE, L.ADDER and PROGRAM tunction keys. The
prompting at the bottom of the screen includes the word “REPLACE”.

Program the rung according to the programming procedure in
“Ladder Diagram Programming,” up to and including the coil and it acidress.

Replace any previously programmed rung number with the currently
programmed rung by first pressing the REPLACE function key. The cursor
moves to the ning number at the bottom center ¢of the screen. Enter the
Tung Nuber o be replaced.

Press the LOAD function key to complete the replace operation. The
original rung is written over by the new rung.

Replacing a Rung with a Reconfiguration of the Original

The procedure for reconfiguring an existing rung is to first search for the rung using the
SEARCH subroutine, The original rung is now displayed on the screen. The prompting at
the bottom of the screen provides the capability 1o change and replace the rung.

1)

2)

3)

4)

5)

Select the SEARCH mode (from the INITIAL mode) and search for the rung
to be reconfigured according to the procedures injSection 6.2.2

Switch to the PROGRAM mode by pressing the ESC key and the
PROGRAM function key.

Make the changes to_the displayed rung using the pregramming
procedures and rules injSection 5.1

Press the REPLACE function key ta indicate that the currently configured
rungis to replace a previously programmed rung. The cursor moves to the
rung number at the bottom center of the screen. Enter the number which
the rung is o be lbaded into memory as.

Press the LOAD functicn key to complete the replace operation. The
original rung is written over by the new rung.
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6.6 Display

6.6.1

GENERAL DESCRIPTION

The DISPLAY function is provided in the OFFLINE/LADDER/ SEARCH and
PROGRAM modes. When the DISPLAY function is pressed, the state of any contact or
coil shown on the screen is indicated.

In order to use the DISPLAY function comectly, the personal computer’s offline memory
must contain the same control program as the MICRO-1 processor (see warning below) .
Transfer the offline program to the MICRC-1 processor or transfer the MICRO-1 control
program into offline memory before pressing DISPLY. describes transfer
operatons. Once this has been done the state of any contact or coil in the MICRO-1 control
program can be shown since the personal computer is connected to the MICR (-1 processor
and its associated inputs and outputs.

Contacts and ceils are shown with the appropriate prefix in front of the addresses, as
follows:

I - Input

O - Ouput {or contact of external output)
R - Internal relay equivalent

T - Timer

C — Counter

S - Shift register bit

In addition to the IO prefixes, the data within the registers shown on the screen are also
indicated using the DISPLAY operation.

Once the offline ladder has been ransferred o the MICRO-1 processor, in order to use the
DISPLAY mode, first use the SEARCH or PROGRAM modes to show any desired rung(s)
on the screen. Next, press DISPLY.

WARNING

Make absolutely sure that the same control program exists in the
MICRO-1 processor and offline memory when using the DISPLAY
function, If different control programs with similarly numbered
contacts and coils exist, the display you see on the monitor screen may
not reflect actuz) output conditions, and personal injury may resnlt
from unanticipated output actuation.




Page 6 —18 30598-788-01

Application Congiderations
1. Timer and counter preset data cannot be displayed.
2. Coils are highlighted on the screen display when they become energized.

3. Normally open contacts are shown in reverse video on the screen digplay when their
associated bit is equal to 1.

4, Normally closed contacts are shown in reverse video on the screen display when their
associated bit is equal to 0.
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Transfer Mode

7.1.1

The memory transfer mode allows ladder rungs and function settings to be transferred from
the personal computer’s OFFLINE memory to the MICRO-1 processor memory and vice
versa. Only complete ladder diagrams may be transferred. It is not possible 1o transfer
selected ladder rungs. Afier a transfer operation takes place, the transferred control
program will exist both in the processor and in offline memory,

NOTE: Although up to 16K words can be programmed in offline memory the
MICRO-T memory will not support a program this larga. The MICRO-1 memory
capacily is at least 600 steps. It is impontant to keep this in mind when creating a
ladder program in the offiine mode which will later be transierred to the memory.

Before beginning any transfer operation, all functions settings must be complete. See
Sections 1 and 4 for an explanation of cable connections (1) and an explanation of how to set
internal functions {4}.

HOW TO TRANSFER LADDER RUNGS

This section contains a step by step procedure showing how 1o transfer a complete ladder
diagram program from offline memory to the MICRO-1 memory or vice versa.

STEP 1 - Callup the OFFLINE/TRANSFER screen by pressing the following keys from
the Initial display:

1) Press the OFFLINE [F2 ] function key
2) Press the TRANSF [F7] function key
The screen should appear as shown i

4 _ I

ENTER TRAMSFEA TYPE

OPTION:
SOUACE OFFLINE MEMQRY, CPU MEMORY
DESTINATION OFFLINE MEMORY, CPU MEMORY

MODE OF FLINETRANSFER
Q\J 2QFFUN 3 4 5 -] 7 8 L 10 ENTy

Figure 7-1 OFFLINE/TRANSFER Mode
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STEP 2 - Indicate the source of the transfer operation. If you are transferring from offline
memory to the MICRO-1 memory, press OFFLIN. If you are transferring from
the memory to the computer’s offline memory, press CPU. Your selection will
appear on the screen display in the box to the right of the source iabel.

STEP 3 - After having indicated the source, the software will automatically enter the
destination.

STEP 4 - Finally, press ENTER to begin the ransfer process.

1} Press the ENTER key

CAUTION

Since it is possiblé to create a program in offline memeory which is
actually greater than the true size of the MICRO-1 controller’s
memory, it is important to verify the size of the offline program
before transferring it to the controller, If too large a program is
transferred, an error will occur causing the processor to be halted, A
program of valid size must be loaded to clear the error,
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7.2 Disk Mode

The DISK mode allows the user to record ladder programs and register data on disk and later
load the information from disk into memory, Ladder programs can be recorded from and
loaded into OFFLINE memory. Register data can be recorded from and loaded into the

Processor.

NOTE: Itis imperative that good documentation identifying the files contained on a disk be
kept on the disk label. This practice will help prevent you from accidentally loading
the wrong control program into a processor.

NOTE: Names given to a disk file cannot contain DOS reseived words {i.e. AUX, CON,
PRN, NULL otc.). Also, do notusethefollowing charactersinthe filename:., ™ |/
NE o < e oy, oxlspeee] The name given to adigk fife can
include the drive specification and path. Ssefor more information.

File format is defined by the MS-DOS operating system.

Before performing any disk operation, you must first enter one of the two disk modes and
then select the disk drive which is to be used. The following sections describe selection of
the disk mode and selection of the disk drive.
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7.21 SELECTING THE DISK MODE

The two disk modes available are the ONLINE/DISK mode and the OFFLINE/DISK mode,
The ONLINE/DISK mode must be selected when when you wish to record from or foad
register data into the processor memory. The OFFL.INE/DISK mode must be selected when
you wish to load or record the entire control program from the personal computer’s offline
memory, The following keystrokes demonstrate how the two disk modes are selected from

the INITIAL display.

1) Press the OFFLN [F2] key

2) Press the DISK [F5] key

-OR-

1) Press the ONLINE [F1] key

2) Pross the DISK IF5) key

The result will be either the OFFLINE/DISK mode or the ONLINE/DISK mode. Figure

[7=2]illustrates the OFFLINE/DISK mode. The ONLINE/DISK mode will look similar
except for the 23rd line which will dispiay “ONLINE" instead of “OFFLINE”,

- ~

DEFAULT DRIVE = & DATE = 00-20-1990
CURRENT
DIRECTORY =\
MODE OFFLINE/DISK
Enter desired option
1 LOAD 2 RECORD 3 4 5 DACTRY & 7ORVE 8 ) 10j

Figure 7-2  OFFLINE/DISK Display
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7.2.2

SELECTING THE DISK DRIVE

Selection of the disk drive that you will use for your disk load and record operations is the
same whether you are offline or online. The procedure necessary to make your selection is
given in this section. After entering the OFFLINE or ONLINE DISK modes, you must
select the disk drive that will be used for all disk operations. The following keystrokes
demonstrate this selection.

The DRIVE function key is pressed to seleci the disk drive.

1) Press the DRIVE [F7] key

The result will be;
( DISK MODE \
DEFAULT DRIVE = A DATE = 08—20-1990
CURRENT
OIRECTORY =1
SELECT DEFALULT CRIVE

A DRIVE
B DRIVE
C DRIVE
D DRIVE

MODE-OFFLINE/DISK/DRIVE

Enter deslred optioh
1a 28 ac 40 5 6 7 Torves $oaveS 10W

Figure 7-3 OFFLINE/DISK/DRIVE Dispiay

NOTE: After sntering the DISK/DRIVE mode, the current disk drive is automatically
selected. Thus, the following keystrokes are only necessary if a drive other than the
current drive is used.

Use one of four function keys to select drive A, B, C, or D or use the DRIVE or DRIVE
function keys to position the cursor on the drive selection for your use; then press the
ENTER function key.,

NOTE: Insteadof usingthe A, B, Cor D function keys to selsct the disk drive, it is possible to
use the cursor keys, space bar, and A, B, C, D letter keys to select the disk drive.
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7.2.3 USING THE DIRECTORY

The directory operation allows you to display information on the screen about the files on
the disk. The directory operation can be performed from either the ONLINE or
OFFLINE/DISK mode. The following step-by-step procedure describes the directory

operation,
STEP 1 - Insert the disk into a disk drive.

STEP 2 - Select either the ONLINE or OFFLINE disk mode.

STEP 3 - Use one of the methods described in the previous section to choose then drive;
then press the ENTER function key.

STEP 4 - Press the DRCTRY (directory) [F5] function key.

| Shown followingis a typical screen display after following the steps listed above.

/ DISK MODE \

DEFALLT DRIVE = A DATE = 08-20-1990

CURRENT

DIRECTORY = AVAILABLE DHSK SPACE = 358181

SQ00.P30 371 o7-04-80 0604
SHIFT1.P30 14220 ©07-07-80 1009
DOCK.A30 465 (1-20-0C 01:38

END OF DIRECTORY

MODE OF FLINEDISK/DIRECTORY
Entar desired option

1CNAME 2 3c 40 5Tpace 6lpace 7 8 9 Tname 1olvluy

Figure 7-4 OFFLINE/DISK/DIRECTORY Display
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The information contained on the screen is described as it appears in column form from left
to right,

Column 1:  Thisis the file name and the type of file. There are three different types of
files which may be listed here; they are:

.P30 - This indicates a ladder file.
.R30 - This indicates a register file.
.L30 - This indicates a labsl file.
Column 2:  This column indicates the size of the program in number of bytes.

Column 3:  This is the date the recording transaction occurred.

Column 4:  This is the time of day the recording occurred.

Using the TNAME or NAME function keys or the arrow cursor keys in the DIRECTORY
display allows you to highlight the desired file name. Doing this causes the highlighted file
to automatically appear in the file name box on a subsequent LOAD or RECORD screen
display. This expedites the LOAD or RECORD procedure since you then do not have ©
type in the desired file name.

The C NAME function key is used to clear an indicated file name selection from the
directory display. The file is retained in the directory, only the highlighting is removed.

The TPAGE and |PAGE function keys display the previous or next screen of file names,

7.24 RECORD INHIBIT

When attempting to record files on a floppy disk, make sure to follow these simple
precautions for the particular size disk you are using or else all record operations will be
inhibited.

For Users Of 5 1/4 Inch Disks:
Remove the write-protect tab that may be covering the write—protect notch on the upper
right comer of the disk. Covering this notch on a 5 14 inch disk prevents data from being
written o the disk and only allows data to be read from it.

For Users Of 3 1/2 Inch Disks:
Make sure that the write-protect tab, a small movable square in the corner of the disk, is

covering the write—protect opening. Unless this opening is covered on a 3 1/2 inch disk, all
record operations will be inhibited and data is prevented from being written to the disk.
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7.25 RECORDING AND LOADING LADDER FILES

The recording and loading of rungs can be accomplished in the OFFLINE disk mode only,
This section describes die seep—by—step procedure for these disk aperatons,

NOTE: The PROGRAM security lavel must be selected from the SECURE mods (Section
2.4)|in order to RECORD or LOAD ladder files toAfrom a floppy disk..

Recording Ladder Flles onto a Disk from the Ofiline Memory

The following procedure will record the entire control program contained in the personal
computer’s offline memory onto a floppy disk, This will include the function values if they
had been specified in the FUNCTION mode of the software.

STEP 1 - Sclect the PROGRAM security level in the SECURE mode as described in
Section 2.4

STEP 2 - Insertthe disk into a disk drive. Miake sure the write protect notch on the disk is
not covered by a write protect tab.

STEP 3 - Select the OFFLINE/DISK mode to record the 1adder program from the offline
memory onto a disk,

STEP 4 - Press the RECORD function key and then select the PROGRM function key,

STEP 5 - The next step is to assign a file name to the ladder file. Any combination of up to
eight alphanumeric characters can be used for the file name.

NOTE: [ the file name aiready exists on the disk, the system will ask if the file should be
replaced. An answerof *Y” or “1"will record over the original information associated
with that file name. Sse for a description of lega file names.

STEP 6 - Now press the ENTER function key to start the recording operation. The
message “OPERATION PENDING” will be displayed. This message will
disappear upon completion of the operation.

This procedure will cause the entire control program contained in the computers offline
memary to be recorded to the floppy disk.

NOTE: A filename may contain the DOS path description, Le. (DRIVE \path\filenamae). See
for more information.
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Loading Ladder Flies from a Disk into Offtine Memory

The following procedure describes how to load a ladder program from a disk file into
OFFLINE memory. Function values will also be loaded if they were previously recorded to
the specified file,

STEP 1 - Select the PROGRAM security level in the SECURE mode as described in

STEP 2 - Insert the disk containing the ladder files.

STEP 3 - Select the OFFLINE/DISK mode and then select the drive which you are using
for your ladder file according to the procedure injSection 7.2.1

STEP 4 - From the OFFLINE/DISK mode now press the LOAD and the PROGRM
function keys.

STEP 5 — The next step is to specify which file on the disk is to be loaded into memory.,
The prompt displayed at the bottom of the screen will show “Enter desired
option”, If the file name is unknown, use the ESC key to return to the
OFFLINE/DISK mode. Then use the DRCTRY (Directory) key to obtain a list
of file names. You may either highlight the selected file in the directory display
in which case it will automatically appear in the file name field, or you may type
in the file name.

STEP 6 - Pressthe LOAD function key (or the ENTER key), While the loading process is
taking place the message “OPERATION PENDING"” will be displayed at the
bottom of the screen. Afier the load is completed, the screen will again display
the OFFLINE/DISK/LOAD mode. You may exit this mode by pressing ESC.

This procedure will canse the contents of the personal computer’s offline memary 10 be
replaced with the contents of the ladder file selected in the LOAD operation.

NOTE: A filename may contain the DOS path description, i.e. (DRIVE \path\filenama). See
Section 2.1, flfor more information.
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Appending Ladder Files

The following procedure describes how to append (add to) the rungs currently in the
computer’s offline memory. This is done by attaching a disk file to the offline memory.
After this procedure, the rungs contained in the disk file will immediately follow those
currently held in offline memory.

STEP 1 - Select the PROGRAM security level in the SECURE mode as described in
[Section 2.4]

STEP 2 - Insert the disk containing the Iadder files.

STEP 3 - Select the OFFLINE/DISK mode and then select the drive which vou are using
for your nung file disk according to the procedure in Sectic

STEP 4 - From the OFFLINE/DISK mode now press the LOAD and the PROGRM
function keys. '

STEP § - The next step is to specify which file on the disk is to be loaded into memory.
The prompt displayed at the bottom of the screen will show “Enter desired
option”, If the file name is unknown, use the ESC key to remun to the
OFFLINE/DISK mode. Then use the DRCTRY (Direciory) function key to
obtain a list of file names. You may either highlight the selected file in the
directory display in which case it will automatically appear in the file name
field, or you may type in ibe file name.

STEP 6 - Press the APPEND function key. While the APPEND process is taking place
the message “OPERATION PENDING"” will be displayed at the bottom of the
screen. After the APPEND is completed, the screen will again display the
OFFLINE/DISK/LOAD mode. You may exit this mode by pressing ESC.

This procedure will cause the contents of the ladder file selecied from the disk to be added to
the ladder contained in the personal computer’s offline memory.

NOTE: Alilename may contain the DOS path description, i.e. (DRIVE:\path\filename). See
Section. 2.1.1lfor more information.
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7.26

RECORDING AND LOADING REGISTER DATA

The recording and loading of register data can only be accomplished in the ONLINE/DISK
mode. This section describes the step-by—step procedure for these disk operations.

NOTE: The PROGRAM security iovel must be selected from the SECURE moda (Section
[Ezdin order to RECORD or LOAD register data tofirom a floppy disk.

Recording Register Data

STEP 1 - Select the PROGRAM function from the SECURE mode, as described in

STEP 2 _Insert the disk into a disk drive, Make sure the write protect noich on the disk is
covered by a write protect tab.

STEP 3 - Select the ONLINE/DISK mode and then select the disk drive according to the
procedure in Sechonm and

STEP 4 - From the ONLINE/DISK mode now press the RECORD and the REGS
function keys.

STEP 5 — The next step is to assign a file name to the register file. Any combination of up
1o eight alphanumeric characters can be used for the file name,

NOTE: K the file name already exists on the disk, the system will ask if the file should be

replaced. An answer of “Y”or “1"will record over the original information associated
with that file narne. See or a description of legal file names.

STEP 6 — Next, define exactly which registers you wish to record to the disk. To do this,
cursor to the appropriate field (use the TFIELD or JFIELD function keys to do
this or use the arrow keys on the numeric keyboard) and type in the numbers of
the first and last register which define the range you wish to record. You may
also select ALL from the function keys at the bottom of the screen display o
transfer all the registers to the disk. Selecting ALL will write “713” to the
LAST REG field on the screen display.

STEP 7 — Finally press LOAD to begin the record process. The register numbers are
printed at the bottom of the screen display as they are transferred.

Afilename may contain the DOS path description, i.e. (DRIVE \path\filename). See
Section. 2.1.1lfor more information.

Press the ESC key to exit the RECORD mode afier the operation completes.
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Loading Reglster Data

STEP 1 - Select the PROGRAM security level in the SECURE mode as described in

STEP 2 - Insert the register file disk into a disk drive.

STEP 3 - Select the ONLINE/DISK mode and then select the drive which you are ugin
for your register file disk according to the procedure in Sectionan

STEP 4 — From the ONLINE/DISK mode now press the LOAD and the REGS function
keys.

STEP S - The next step is to specify which file on the disk is to be transferred to the
processor memory, The prompt displayed at the bottom of the screen will show
“Enter desired option”, If the file name is unknown, use the ESC key to remm
to the OFFLINE/DISK mode. Then use the DRCTRY (Directory) function key
to obtain a list of file names. You may either highlight the selected file in the
directory display, in which case it will automatically appear in the file name
field, or you may type in the file name,

STEP 6 - Finally press the LOAD function key. The words “OPERATION PENDING”
will be shown at the bottom of the screen display while the LOAD operation is
taking place. To exit the ONLINE/DISK/LOAD screen after the procedure has
ended press the ESC key.

This procedure will transfer register data from a disk into the MICRO-1 processor.

NOTE: Afilename may containthe DOS path description, i.e. (DRIVE \path\filename). See
[Saction: 2 1.1 more information

7.27 RECORDING AND LOADING LABELS

The recording and loading of register labels can only be accomplished in the
OFFLINE/DISK mode. This section describes the step—by-step procedure for these disk

operations.

NOTE: The PROGRAM security level must be selected from the INIT/SECURE mode
in order to REGORD or LOAD Iabeis to/from a floppy disk.
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Recording Labels

STEP 1 - Select the PROGRAM function from the SECURE mode, as described in

STEP 2 — Insert the disk into a disk drive. Make sure the write protect notch on the disk is
covered by a write protect tab.

STEP 3 — Select the OFFLINE/DISK mode and then select the drive which you are using
for your formatted disk according to the procedure in Scction and.

STEP 4 — From the OFFLINE/DISK mode now press the RECORD and the LABELS
function keys.

STEP § — The next step is to assign a file name to the label file. Any combination of up to
eight alphanumeric characters can be used for the file name.

NOTE: [ the fila name already exists on tha disk, the system will ask if the file should be
replaced. Ananswer of “Y” or “1"will record over the original information associated
with that file name. See mmr a description of lagal file namas.

STEP 6 — Finally press LOAD to begin the record process.

Press the ESC key to exit the RECORD mode after the operation completes.

Loading Labels

STEP 1 — Select the PROGRAM security level in the SECURE mode as described in

STEP 2 - Insert the label file into a disk drive.

STEP 3 - Sclect the OFFLINE/DISK mode and then select the drive which you are using
for your label file disk according to the procedure in Section and

STEP 4 — From the OFFLINE/DISK mode now press the LOAD and the LABELS
function keys.

STEP 5 — The next step is (o specify the name of the label file, The prompt dispiayed at
the bottom of the screen will show “Enter desired option™. If the file name is
unknown, use the ESC key toreturn to the OFFLINE/DISK mode. Then use the
DRCTRY (Directory) function key to cbtain a list of file names. You may
either highlight the selected file in the directory display, in which case it will
amomatically appear in the file name field, or you may type in the file name,

STEP 6— Finally press the LOAD function key. The words “OPERATION PENDING”
will be shown at the bottom of the screen display while the LOAD operation is
taking place. To exit the OFFLINE/DISK/LOAD screen after the procedure
hag ended press the ESC key.

This procedure will iransfer labels from a disk into offline memory.,
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Appending Labels

The foliowing procedure describes how 1o append (add (o) the labels currently in the
computer’s offline memory. This is done by attaching a disk file to the offtine memory.
After this procedure, the labels contained in the disk file will immediately follow those
currently held in offline memory.

STEP 1- Select the PROGRAM security level in the SECURE mode as described in

STEP 2- Insert the label disk into a disk drive.

STEP 3— Select the OFFLINE/DISK mode and then select the drive which you are using
for your labe! disk according 1o the procedure in Secl.ions an

STEP 4- From the OFFLINE/DISK mode now press the LOAD and the LABELS
function keys,

STEP 5 The next step is to specify which file on the disk is to be loaded into memory,
The prompt displayed at the bottom of the screen will show "Enter desired
option”, Ifthe file name is unknown, use the ESC key to return to the OFFLINE
disk mode. Then use the DRCTRY (Directory) function key to obtain a list of
file names. You may either highlight the selected file in the directory display in
which case it will automatically appear in the file name field, or you may type in
the file name,

STEP 6— Press the APPEND function key. While the APPEND process is taking place
the message "OPERATION PENDING” will be displayed at the botiom of the
screen. After the APPEND is completed, the screen will again display the
OFFLINE/DISK/LOAD mode. You may exit this mode by pressing ESC.

This procedure will cause the contents of the label file selected from the disk 1o be merged
with the labels contained in the personal computer’s offline memory,

NOTE: A filename may contain the DOS path description. fFor exampia,
ORIVE-pattifienams. See[Section 2.1 Afr more informatin.

7.28 PROCESSOR DISK OPERATIONS OVER A
MICRO-1 RING NETWORK

The register LOAD and RECORD operations previously described may also be done over
the network providing the proper communications cabling is in place and if the
proper drop assignment is indicated in the UTILITY mode of your softwaref(Section 2.2

To halt a remote MICRO-1 processor select the ONLINE/STATUS display and press the

H/R function key. The Halted state of the processor will be indicated on the screen display.
You may also use the DATA mode o halt the processar. S
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8.1 introduction

From the ONLINE/DATA mode you can view and continuously display dynamic register
and [fO data. You may also modify [/O data. You are, however, restricted from changing,
timer values and counter accumulated values. When changing I/O contents, the data can be
entered in bit format. When changing the preset value of timers or counters, the data can be
entered in decimal, hexadecimal or binary numbers. When monitoring timer and counter
registers, the decimal, hexadecimal, and binary values are displayed concurrently on the
screen and are updated continuously. Allregisters placed on the screen will be remembered
the next time the DATA screen is re—entered.

8.2 Mode Selection and Description of Function Keys

The DATA mode is selected from the INITTAL modz by pressing the ONLINE and DATA
function keys.

The screen should appear as shown in.

ﬂEGlSTER TYPE T  DECIMAL HEX 16... BINARY w1 \
Q001 IN

Bl

PT 4]

o002 INPUT 1

0200 OUTPUT 1

0400 INTERMAL RELAY 0
0701 SPEC INTERNAL 1 228 E4 0200 0000 1110 0100
C00 {900 COUNTER VALLE 30 0E D0 000G 0110 1101
PRESET 109 006D 0000 00OC 0OO1 1110
TOO  (1000) TIMER VALUE 200 0E Q000 000G 0001 1110

PRESET
00 SHIFT REG BIT 4]

MODE: ONLINE/GATA
Una CirHL to chear screen

W 28T . 3DEC 4HEX 5am &DisPLY 7 8 ENTER 9TT£B 10W

Flgure 8-1 ONLINE/DATA Display
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The REGISTER column displays the register number.

The TYPE column displays the register type (i.c. INPUT, OUTPUT, INTERNAL RELAY,
TIMER VALUE, TIMER PRESET, etc.).

The foor fields to the right of the TYPE column (BIT, DECIMAL, HEX and BINARY)
display the regisier value in the appropriate form; fields that do not apply to a particular type
of register are left blank for that register. Any fields that have been modified by the user
flash on and off. Once the data has been sent to the processor by pressing the ENTER
function key, those fields are once again displayed in the normal mode.

NOTE: The uppertwo bits of the binary field also contain counteror timer status information.

Timer values and counter accumulated values cannot be modified. If you press one of the
data-modification keys while in one of these lines, the bell will sound.

When first entering the ONLINE/DATA screen, the cursor is at the left edge of the screen in
the first line. It can be moved with the up and down arrow keys to a desired line, where the
REG function key can be pressed to enter a register number to be displayed. The keyboard
Enter key will always position the cursor at the beginning of the next line (whether or not
there is a register number displayed there).

A description of the DATA mode function keys follows:

REG - The REG (register) function key selects an IO point or register number to display.
Once you select a register type and fill in the register number, the register type and
numeric data will be displayed when one of the data-entry keys or the DISPLAY
key is pressed. The data entry keys will cause the register data to be read from the
processor and displayed on the screen before you can enter a new value. When a
counter register or limer register is selected, the correspending allocation number
will be displayed in parentheses after the register number.

When a counter or timer is selected, two lines will be displayed; the first for the
current value (this field cannot be modified), and the second for the preset.

The following furktion keys are displayed when the REG function key is pressed:

I/O/R — Changes the register to a nomeal /O point, where the register number determines
i1s type (input. ontput, internal relay, or special internal relay). This is the default if
no function key is pressed.

CTR - Changes the register to a counter register and displays the number as “C00”.

TMR - Changes the register to a timer register and displays the number as “T00".

SFR - Changes the register to a shift register bit and displays the number as “S000”.
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BIT -

DEC -

BIN -

This function key moves the cursor to the BIT field of the current line and allows
bit data (0 or 1, where 0=0FF and 1=0N) to be entered; if there is no BIT field in
the current line, the bell sounds and the cursor does not move, The up and down
arrow keys can be used to move to other fines that have a modifiable BIT fieid.

The DEC (decimal) function key moves the cursor to the DECIMAL field of the
current line and is used to enter decimal values. If there is no DECIMAL field in
the current line, the bell sounds and the cursor does not move. The range of valid
values is 0000-9999, The up and down arrow keys can be used (o move to other
lines that have a modifiable DECIMAL field,

The HEX (hexadecimal) function key is used to enter hexadecimal values.
Pressing this funcion key will antomatically position the cursor in the HEX
column of the monitor so data can be entered. If there is no HEX field in the
current line, the bell sounds and the cursor does not move, The range of valid
values is 0000-270F (270F HEX = 9999 DEC). The up and down arrow keys can
be used to move to other lines that have a modifiable HEX field.

The BIN function key is used to enter binary valyes, Pressing this function key
will automatically position the cursor in the BINARY column of the monitor so
datacan be entered. If there is no BINARY field in the current line, the bell sounds
and the cursor does not move. The range of valid values is 0-1, and the largest
number that can be programmed is 9999 (hexadecimal 270F). The left and right
arrow keys can be used to move within the 16 binary fields for one register, and the
up and down arrow keys can be used to move to other lines that have modifiable
BINARY fields,

DISPLY - The DISPLAY maode is a subset of the DATA mode which provides the

capability of dynamically displaying the stams of /O groups, internal relay
equivalent groups, and registers in any combination of up to 21 addresses. The
DISPLY function key is used to enter and exit the display mode. The first time the
DISPLY function key is pressed, the system software will enter the display mode
and will display the changing contents of all register addresses which appear on the
screen, Pressing the DISPLY function key again will cause the system software to
exit the display mode. Pressing ESC cancels the display mode and retums to the
previous screen (ONLINE/STATUS).

ENTER - The ENTER function key is used to store any modified register data to the

processor, Pressing this key returns modified fields to normal video (the keyboard
ENTER key docs nat have the same effect). If & special internal relay has been
modified, and since these relays control aspects of the processor’s operation, the
message “SPECIAL INTERNAL RELAY -———2nd ENTER <F8> REQUIRED”
will be displayed on the 24th line of the screen. In addition, the following function
keys will be displayed:

NO CHG - The current register is not modified, and its value is re-read from the
DIOCESSOY.
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ABORT - This cancels the store operation for this register and all following registers on the
screen. Modified registers that were not sent to the processor remain flashing.

ENTER - Pressing this function key will store the new value to the processor, and the
program will continue with the next register.

TTAB OR JTAB — The TAB function keys are used to move the cursor down one line in
the register address column and will automatically enter the descending register
address number (within the limits of the MICRO-1 controller’s register
numbering scheme). If the current line has no register number when this function
key is pressed, the cursor moves down to (he nexi fine but no register number i3

displayed.

KEYPAD ARROW KEYS - are used to move the cursor from one data field to another,
but only in the type of data field currently selecied. For example, if the HEX data
field is being edited (by pressing the HEX function key), the left arrow key will not
move the cursor to the decimal field, and the right arrow key will not move to the
binary field (although the up and down arrow keys will move the cursor 1o the next
register in the appropriate direction with the same data field displayed).

The terminal bell will sound if any invalid arrow movement is attempied. If no data fields
are being modified, the cursor will be located at the beginning of the current line. It may be
moved np or down to any desired line by the arrow keys; the main keyboard Enter key also
moves the cursor down one line. Pressing the DEL key when the cursor is positioned at the
beginning of a line will cause the register on that line to be removed from the screen; the line
will be left blank (the following registers will not move up one line ).

Registers placed on the screen will be remembered the next time the DATA screen is
entered,

NOTE: Byusing theIAU TOfunction (Section 2.8)] the selected DATA screen wilibe remem-
bered sach time the software is loaded.
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8.3

Entering Data

8.3.1

INTRODUCTION

The data enter ability allows data to be entered into processor registers single MICRO-1
processor from the keyboard. Data can be entered into the register in decimal, hexadecimal,
or binary format. Data may be read and displayed while the SECURE mode is in the
MONITOR mode, however, datamay only be written to processor registers if the SECURE
mode is in the DATA ENTER or PROGRAM modes.

‘Writing data to special intemal relays 701-704, 713 requires that the PROGRAM security
mode of your software is selected. It is not possible o write data to Special Internal relays
600-697 and 705-712; these are READ ONLY. Note that some of these registers are for
futare use or not used and should not be modified.

NOTE: Timervalues and counter vaiues cannot be modified. These registers may only be
monitored using the DISPLAY function.

Displaying and Entering Data In a Single Register

Data contained in timers or counters may be displayed and monitored. Also, data may be
entered into a timer or counter preset, or the state of an /O, shift register bit, or (special)
internal relay may be set ON or OFF. The procedure listed next is a basic step by step
approach to performing any of these operations.

STEP 1 - Select the DATA ENTER function from the SECURE mode if you plan (o enter
or modify data. If you plan only to read or display data you may continue to do so
in the MONITOR security level; proceed to step 2.

STEP 2 - Select the ONLINE/DATA mode,

STEP 3 —Press the REG function key. Next, press the function key which defines the type
of register (this may be I/O/R, CTR, TMR or SFR) and then enter the register
address number.

STEP 4 — Now press the DISPLAY function key for the current data to display on the
monitor screen. The DISPLAY function key flashes on and off while in this mode,
If you wish to modify current values (presets, [/O/R or shiftregister bit) , go to step
5, otherwise press ESC to cancel the display mode and return to the ONLINE
JSTATUS screen after getting the data information you need,

STEP 5 - If you wish 1o modify the currently displayed values (presets, /O/R, or shift
register bits only), press DISPLAY again to retum to the normal data—entry
function of the DISPLAY screen. Now press the BIT, DECIMAL, HEX or
BINARY function key in order to move the cursor to the column in which you
wish to enter or modify data, and enter the appropriate data, To enter & binary
number, use the cursor keys to position the cursor under the bit to be changed.
Then press the 1 or O key to change the bit. Recently modified data will continue 1o
flash on the screen until it is entered into the processor.
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STEP 6 — Finally, press the ENTER function key.

STEP 7 — To verify that the values have been entered properly depress the DISPLY
function key.

NOTE: When a counter or timer is selected at step 3, two lines will be displayed. The first
fine will show the current value of the counter or timer and may not be modified. The
second fine will indicate the preset value. Only the preset value may be modified.

Data Operations with Multiple Registers

You may monitor several registers or I/O points at a single time or enter multiple values into
various presets, YO locations or shift register bits simltaneonsly. The following procedure
demonstrates this technique.

STEP 1 —Select the DATA ENTER function from the SECURE mode if you plan to enter
or modify data. If you plan only to monitor data you may continue to do so in the
MONITOR security level; proceed to step 2.

STEP 2 — Select the ONLINE/DATA mode.

STEP 3 - Press the REG functionkey. Next, press the function key which defines the type
of register (this may be I/O/R, CTR, TMR or SFR) and then enter the register
address number for the first register in the sequence you wish to display. Now
depress the TTAB or {TAB function key to automatically enter successive
register addresses which are greater than or less than the register address entered.
For example, to display input registers O through 7, press O and then press JTAB (7
times} until input registers (-7 are listed (o che left column of the screen display,
You may also press 7 and then press TTAB (7 times) to get the same input
registers,

To display registers which are not successive, first press the number of the first
register in the List, then press L TAB. Next press REG followed by the function key
necessary b define the type of register and finglly type the number of the register
address which is next in the list of registers you wish 1o display. Contince in this
manner pntil all the registers yon wish to display are indicated on the screen,

STEP 4 — Fress the DISPLAY function key for the current data to display on the monitor
screen, The DISPLAY function key flashes on and off while in this mode. If you
wish to modify current values (presets, YO/R ar shift register bits only), go 1o step
5, otherwise press ESC to cancel the display mode and return to the ONLINE
JSTATUS screen after getting the data information you need.
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STEP 5 - If you wish to modify any of the cwrently displayed values (presets, I/O or shift
regisier bits only), press DISPLAY again to retumn to the normal data—eniry
function of the DISPLAY screen. Now press the BIT, DEC (Decimal), HEX
(Hexadecimal) or BIN (Binary) function key in order to move the cursor to the
column in which you wish to enter or modify data, and enter the appropriatc data.
You may cursor up or down within any selected column in order o modify the
values for the other registers in your screen display, The keyboard Enter key will
always position the cursor at the beginning of the next line (whether or not there is
a register number displayed there), Remember that flashing entries have not yet
been entered into the processor’s memaory.

STEP 6 — Finally, press the ENTER function key.

STEP 7 ~ To verify that the values have been entered properly depress the DISPLY
function key.

NOTE: When a counter or limer is selected at step 3, two lines will be displayed. The first
line will show the current value of the counter or timer and may not be modified, The
second line will indicate the preset value. Only tha preset value may be modified.

The rate at which the screen information is updated is dependent on the number of registers
being displayed at a given time. The fewer the number of items being displayed, the faster
the screen information is updated.
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9.1 Introduction
‘The SYMBOL function provides a convenient method of obtaining an intermediate code
printout (PR3 Program Loader instructions) of the entire ladder program or a part of the
ladder program in the personal computer’s offline memory. The printoat shows the
program loader instructions which would be used if the program (or a part of the program)

contained in the offline memory were 10 be loaded into EEPROM memory using the PR3
Program Loader. The SYMBOL/PRINT operation may be performed in all security levels,

9.2 Mode Selection and Description of Function Keys

The OFFLINE/SYMBOL/PRINT mode is selected from the INITIAL mode by pressing
the OFFLINE and SYMBOL function keys as follows:

1) Press the OFFLINE [F2] function key
2) Press the SYMBOL [F3] function key

The screen should appear as shown in.

SYMBOL PRINTOUT
YES Prind displayable rungs

YES Inciude undispiayable runge in prirtout
Prass RESET <F2- 10 inkiatize 10 top of page

Press PRINT <F8» to begin printing

PRINTER STATUS ACTIVE
PRINTER PORT CONFIGURATION  PARALLEL
PAGE LENGTH €6 LINES
PAGE MARGIN 04 LINES
CURRENT LINE 82

MODE: OFFLINE/SYMBOUPRINT
Entar dewired option

k 2 RESET 3 4 5 RUNGS B UNDISP 7 8PRINT 8 10 /

Figure 9-1 SYMBOL/PRINT Dispiay

The screen display shown in Figure 9--1 includes the information described in the following
subsections,
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9.21 DISPLAYABLE AND UNDISPLAYABLE RUNGS

The first line on the screen will show whether or not the system is set up to print displayable
ladder rungs. The defanlt seming of this field is YES. To change this to NO, press the
RUNGS function key.

Upon entry to the SYMBOL/PRINT screen, the cursor flashes at the “Start rung” heading.
The defanlt setting of this field is 0001, If you wish to get a symbol printout of only a
portion of your ladder program, use the numeric keys to indicate the starting ning. The “End
rung” field will automatically display the number of the last nung programmed in offline
memory, If you wish to get a symbol printous of only a portion of your ladder program , use
the numeric keys to indicate the end rung.

It is possible that your offline ladder program may contain undisplayable rungs.
Undisplayable rungs may result after a ransfer or disk load operation in which the program
loaded into the computer’s offline memory was previously programmed using the PR3
Program Loader. In some cases the exact placement of the elements contained in a rung
which was programmed using the PR3 Program Loader cannot be displayed on the monitor
screen. Even though these rungs may not be displayed, they may be included in the symbol
printout generated in the SYMBOL/PRINT screen.

NOTE: To determine whether your offiine program contains undisplayable rungs, retrieve
the OFFLINE LADDER mode of your software. The message “Program is UNDIS-
PLAYABLE aftar rung N (at program address N}* wilf be displayed at the bottom of
the screen if there are undisplayable rungs in your offiine confrol program. Use
Transfer or Disk Load operations in order to get an offline display of any controf pro-
gram contained in a processor or held on a floppy disketts.

The default setting for printing undisplayable rungs is YES. If you have undisplayable
rungs in your program and do not wani them in¢luded in the printout, press the UNDISP
function key. The setting will show NO on the screen.
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9.2.2

PRINTING

The information about the printer and page settings, shown on the
OFFLINE/SYMBOLPRINT screen, is obizined from the parameters previousty set in the
UTILITY mode. To make sure that the printout is initialized to the top of the page, pressthe
RESET function key. To get a symbol printout, press PRINT.

After pressing PRINT, a SYMBOL printout will begin printing if the printer is active. The
word “PRINTING™ flashes on the screen while the printout is being generated, Displayable
rungs are separated with headings that indicate the rung number, while undisplayable ladder
code is displayed as one section at the end of the printout. Each line contains a word address
and the intermediate code that is stored at that address. Both the address and intermediate
code correspond to what a user would see on the PR3 Program Loader.

Before pressing the PRINT function key, the printout can be aborted by pressing Del or
ESC. After the printout has been started (by pressing PRINT), it can be aborted by pressing
ESC,

NOTE: There willbe no on—screen display of the symbol printout. Only a hard copy printout
may be obtained.

NOTE: With SFW30, internal relays have a profix of “R"and shift register bits have a prefix of
“S". The prefix “R” is used for shift register bits on the PR3 Program Loadet.
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9.3 An Example of a Symbol Printout

shows a portion of ladder diagram which might be programmed in offline
memory. After selecting the ONLINE and SYMBOL. function keys and then the PRINT
function key, the syabol printout shown in[Figare -3 would result. Finally, [Figure 04|
shows how to enter the rungs using the PR3 Program Loader.

Aung 1
1000 1001 0200
- L ] E /oy
1 [ 11 L
Rung 2
1002 1004 0201
1L 1/L {
1t 5 [ { F—
I1o03 |
Rung 3
1005 1 006 Q203
1L I L o\
1L 10 L
1007
Rung 4 ] [
— ™R
TIME
1010 Tos
11
110 CLEAR
a8
=0050
R 400
— -
Rung §
R 400 1011 0205
]I 1/L i
1t 1/t { ]

Flgure 9-2 Ladder Diagram Rungs (1-5)
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NOTE: It is good practice to keep a symbol printout of all your ladder programs. It will be
easiar for you lo interpret the meaning of "ADDITIONAL ERRORS "occurring on the
ONLINE status screen if you are able to exarnine the insiruction addrass in the sym-
bol printout.

Rung 0001
0000 : LOD 0
0001 : AND 1
0002 : ouT 200
Rung 0002
0003 ; LoD 2
0004 : OR 3
00056 : ANDN 4
0006 : ouT 201
Rung 0003
0007 : LOD 5
0008 : LOD 6
0009 ; OR 7
0010 AND LOD
0011 : ouT 203
Rung 0004
0012 ; LOD 10
0013 : TIM 5
0014 : 50
0015 : ouT 400
Rung 0005
0016 : LOD 440
0017 - ANMON 11
0018 : ouT 205

Figure 3-3  Example of SYMBOL Printout

Using the information shown in the printout of Figure 9-3, the mngs from Figure 92 could
‘e loaded Into any memory using the Type PR3 Program Loader. The exact key operations
are shown on the following pages.
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The following two figures are the function keys for programming with the PR3 hand--held

programmer,

ADDRESS

0

PROGRAMMER FUNCTION KEYS

LOD 0 ENTR
1 f 2

AND 1 ENTR
ouTt 2 0 0 ENTR
LOD 2 ENTR

OR 3 ENTR
AND NOT 4 ENTR
out 2 0 1 ENTR
LOD 5 ENTR

LOD 6 ENTR

OR 7 ENTR

Figure 9-3 PR3 Keystrokes
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ADDRESS PROGRAMMER FUNCTION KEYS

10 AND | | SHF | |LOD | |ENTR

11 ouT 2 0 3 ENTR
12 LOD 1 0 ENTR

13 TiM 5 ENTR

14 5 0 ENTR

15 OUT 4 0 0 ENTR
16 LOD 4 0 0 ENTR
17 AND | | NOT 1 1 ENTR
18 ouT 2 0 5 ENTR

Figure 9-3 PR3 Keystrokes (Continued)
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10.1 Introduction

By using the LABEL feature of the SFW 30 you can customize your processor’s ladder logic
by assigning easily recognizable alphanumeric names to certain rung elements that are in
your program. The use of these labels can then help you to guickly examine and anzlyze
your ladder logic, proving a great benefit when trouble shooting becomes necessary. Using
the SFW30 you can create a labed for any of the following mng elements.

1 inputs CTh Couners
#) Qutputs TMR Timers
R Internal Relays SFR Shift Register Bits

The following rung elements cannot have labels programmed.

MCS Master Control Set JUMP Jump
MCR Master Control Reset JEND Jump End

Any alphanumeric and symbol character on the keyboard can be used in creating a label.
Each label can consist of 1 1o 18 characters. Once a label has been programmed, only the
first 12 characters of the label will be be visible in the ladder mode on the monitor screen.
This is illustrated in|Figure TO-1] In printouts, however, up to 18 characters of the label will
be printed above the ladder contact in rows of 6 characters each, See

The following figures illustrate how labels might be abbreviated so that they are more
clearly identifiable on a disgjay or printout. Since the third line of the label is only available
on hard copy printouts, the most important descriptive parts of the 1abel should be in the first
two six—character blocks.

i

Programmed Label

} / E" Label - as it will accompany
STARTR Ladder on Screen Display
MOTOR
STARTR

I 004 Label -~ as It will appear on

1€ a Hard Copy Printout of the

1/1 Ladder Diagram

Figure 10-1 Exampile Monitor Dispiay and Hard Copy Printout of Labels
and Ladder
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Programmed Label

ADDH20
in Label - as it will accompany

TO_MIX Ladder on Screen Display

ADDH20
TO_MIX

g);m;g;#z Label - as it will appear on

a Hard Copy Printout of the

—/ Ladder Diagram

Flgure 10-2 Exampie Monitor Display and Hard Copy Printout of Labels
and Ladder

In addition to labels, comments can be programmed using SFW30. Comments may be used
when more than 18 characters are needed in the label or to provide the operator and
maintenance personne! with pertinent information about the operation of the rung, A
comment can be up to 21 Jines in length. Unlike labels, comments will not appear with the
rung element on the monitor display. Comments stored in offline memory may only be
viewed in OFFLINE /LABEL/ SEARCH mede, They will also be printed as part of the
label printout.

Although they may not be viewed on the monitor screen in ladder rungs, certain comments
will appear printed out in hard copy. A comment programmed for the output address of a
rung will be printed immediately following the rang number in a printout of your ladder. If
a rung does not contain an ouipat coil, the comment printed after the rung number will be
that of the address indicared in Table 10.1,

TYPE QF RUNG COMMENT PRINTED
Timer ' Comment of timer output ¢oil
Counter Comment of counter output coil

_Shift Register Comment of shift register

Table 10-1 Comments Printed in Rungs Without an Outpui Colf
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10.1.1 MEMORY REQUIRED TO PROGRAM LLABELS
To calculate the number of bytes of offline memory needed to program labels, follow these
guidlines,
1. The overhead required for cach programmed label is 14 bytes of memory.

2. The ladder specifier and label figld {18 characters maximum) always require 28 bytes
of memory.

3 The comment requiresl byte of memory for cach ASCII character in the comment,
Trailing spaces in a comment field of more than one ling are included in the byte count.
Labels with comments requiring more than one line use 80 bytes of memory per line,
See the examples:

NOTE: Theamountofdisk space that a labelfile wilirequire, as dstermined by standard IBM
disk storage parameters, may be more than the byte count determinad here.

¥ 11 = mix cycles
This label uses 42 bytes of offline memory. 14 — overhead
28 - label
42 — bytes used
Cc 11 = mix cycles iincrements with each stop cycle.
This label uses 74 bytes of offline memory. 14 - overhead
28 - label
32 — comment
74 - bytes used
c 11 = mix cycles ;increments with each stop cycle.

This cycie count is to be monitored every 2 hours.

This label uses 195 bytes of offline memory. 14 — overhead
80 — label/comment, line 1
54 - comment. line 2
138 - bytes used
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10.2 Mode Selection and Description of Function Keys

This saction gives you more information about the OFFLINE/LABEL/ SEARCH screen.
After you have a good understanding of the screen display and function keys, you can get
step by step information about creating, editing, searching for and deleting labels in
subsequent sections. In order to search for existing labels, create new labels, edit existing
labels, or delete existing labels, you must first access the OFFLINE/ LABEL/SEARCH
mode. This mode can be accessed from the OFFLINE/STATUS screen. If you are using
this display for the first time, a blank screen is displayed. If you have previously defined

label information, the labels you have written are displayed. Make sure that you are
operating in the PROGRAM security levell(see Section 2.4.1]then perform the following 1o
enter the OFFLINE/LABEL/SEARCH mode:

1) Press the OFFLINE [F2] function key

2) Press the LABELS [F4] function key

The screen should appear as shown in[Figure 10-3

- ~

MODE: OFFLINEALABEL/SEARCH
Qan 2 3¢cTR 4R 5 [ 7EDIT B8DELETE S PRINT 10

Figure 10-3 OFFLINE/LABEL/SEARCH Display

NOTE: Figure 10-3 is lypicalonly if no labels currently exist in offline memory. If labels had
previously been saved the screen would look similar ro
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The following function keys are shown on the OFFLINE/LABEL/ SEARCH screen.
Function keys F1 through F9 may be used to search for a label existing in offline memory, to
create new labels and/or comments, or (0 edit or delete existing labels.

L/O/R - Pressing this function key allows you to enter an I/O/R (Input, Output or Special
Internal Relay) address. The prompt “Enter an address: input (0-17), ontput
(200-217), intemal relay (400-717)" will appear at the bottom of the screen. This
message provides the valid address range for the register type selected.

CTR - This function key atlows you Lo enter a counter contact or register address. The
prompt. “Eier 2 counier regisier address (0-46)" is shown on the dsplay.

TMR - Pressing this function key allows you to enter a timer contact/register address.
The prompt: “Enter a timer register address (0-79) ” is shown on the display.

SFR - You can enter a shift register bit address after pressing this function key, The
prompt: “Enter a shift register bit address (0~127)" is displayed.

NOTE: Kyou press any of the function keys listed above (F1 through F5) and indicate a valid
addregs, and the message “Cannot find searched for label” is shown on the screen,
this means that the software cannot find a label programmaed in offline memory for
the rung element indicated.

EDIT - Pressing this function key will get the OFFLINEf LABEL/EDIT screen display.
From this screen display you may enter new labels or change existing labels in the
label file.

DELETE-~ Pressing the DELETE function key will get the OFFLINE/LABEL/DELETE
screen dispiay. From this screen you may choose to delete a single label from
offline memory, all lahels from offline memory, or you may delete a range of
labels from a selecied label 1o the end of the 1abel file,

PRINT -- Using this function key will generate a hard copy printout of all (or a range from
selected label to end) labels in the label file to the currently assigned printer port,
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In addition to the function keys already listed, using the following alphanumeric keyboard
keys will accomplish the indicated result.

UP ARROW - Using this key scrolls the previous fabef o die top of die screen.,
DOWN ARROW — Using this key scrolls the next label o the top of the screen.

PGUP -This key scrolis to the group of labels previously displayed on the computer screen.
If a label was truncated (shown in a shortened form) on the previous screen it will

appear in its entirety upon page up.
PGDWN -~ Using this key scrolls to the next group of labels to be displayed on the screen.

ESC - Pressing this key will return to the OFFLINE/STATUS display. If any printing
was previously started, it will be terminated.

HOME - Using this key will display the first page of the label file, and the first label in
the file will be highlighted,

END — Pressing this key will display and highlight the last label in the label file.

Step by step instructions explaining how to perform the following operations are given in
the next sections.

Creating a label file (with comments)
Editing a label file

Searching for a specific label
Delsting labels from a label file
Printing the label file

Refer to the appropriate section for more information.
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10.3 Creating A Label File (With Comments)

This section explains how to create a labe! file using SFW30. Remember, any alphanumeric
and symbol character on the keyboard can be used in creating a label. Each label can consist
of 1 to 18 characters. If more characters are desired, these may be programmed as the label
comment. A single Label/Comment can cccupy up to 21 lines. Keystrokes used to
maneuver from field 1o ficld when creating labels/comments are summarized i
in Section 10.4, Editing 8 Lgbel File,

Starting from the INITIAL mode of the software:

1) Press the OFFLINE [F2} function key

2) Press the LABELS [F4] function key
This sequence of keystrokes will awtomatically place you in the
OFFLINE/LABELS/SEARCH mode. If no labels are in offline memory, upon entry
into this mode a blank screen will display.
If a 1abel file currently exists, up to 21 lines of labels/comments are displayed in order
of ascending register address downward, starting with Input followed by Output,
Internal Relay, Counter, Timer, and Shift Register Bit,

This example assumes the file is currently empty.

3) Press the EDIT [F7] function key

The screen shows two horizontal boxes in reverse video, The first box will hold the
first 6 characters of the label, the unhighlighted area between will hold the second 6
characters of the label, and the last box is for the last 6 characters of the label. This
allows you to easily predict how the label will appear on the monitor and in the ladder
printout. The comment begins after the colon.
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Enter the following label into offline memory. Note that in this procedure use of the
<Enter> key tabs you to the next information field in the label/comment eniry,

ALT : STOP CYCLE

1) Press the VO/R [F1] function key

2) Type 6

3) Press ENTER / RETURN

4) Type PSHBTN HALT

5) Press ENTER / RETURN

8) Type STOP

7) Press the SPACE BAR once

8) Type CYCLE

9 Press the LOAD [F9] function key

The label is now entered into the label file in offline memory. You can continue to enter
labels in this manner, Each label entered will be held in a label file in offline memory.
These labels can be edited, searched, deleted or printed. Each of these operations is

described in the following sections. Remember that all files in offline memory will be lost
when the system is tumed off, You must save your files to a floppy or hard disk for

permanent storage.

For information about how to save your label file on a floppy disk, refer to|Section 7.2.7
Recording and Loading Label Files.
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10.4 Editing A Label File

In the previous section you learned how to create labels. In this section you witl learn how to
modify the labels already created and replace them with the changed versions.

The OFFLINE/LABEL/EDIT screen appears below.

T )

0 200 VALVE SHUTOFF VALVE FOR WATER

MODE: OFFLINEAABEL/AEDIT MSERT
USE CURSOR KEYS TO MOVE BETWEEN FIELDS

1voR 2DATAREG 3CTR 4 TMR 55SFR GPRESET 7NEW BSEARCH 9 L0AD 10 /

Figure 10-4 OFFLINE/LABEL/EDIT Dispiay

The following function keys are displayed on the QFFLINE/LABEL/ EDIT screen.

I/O/R - Pressing this key allows you to enter an input, output register address, or relay
register address.

CTR - Using this key allows you to enter a counter contact/register address,

TMR - Pressing this key allows you to enter a timer contact/register address,

SFR - Using this function key, you can enter a shift register bit address.

All of the function keys listed above have a prompt displayed indicating the valid address
range for the register(s) selected. The cursor will be positioned at the 1ast digit of the zeroed
address. The selected register type(s) will be displayed at the beginning of the field.

An acceptable number must be entered in order to be able io leave the address field (either
by pressing the keyhoard <ENTER> key, TAB key, or by cursor movement off the address

field. Pressing the <Del> key will zero the address, or it will clear any entry that may have
been made in error and zero the address.
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The following function keys may also be selecied from the OFFLINE/ LABEL/EDIT
screen. An explanation of their purpose follows each key listing.

NEW - Using this key clears the top 21 lines except for the “="and *” characters. The
cursor will be positioned at the top left corner; awaiting selection of register type
and a valid address.

SEARCH - Using this function key proceeds to the OFFLINE/ LABEL/SEARCH screen.
The following message will be displayed if changes have been made but not
saved:

“Label changed | (CONT) to continue | (SEARCH) to exit | (LOAD) to save ”

LOAD - Pressing this key places any modified or new label/comment in offline memory.
To prevent accidentally overwriting a valid label, a message “Do you want to
replace existing label Y/N” is posted. If <NEW> had been executed for this label,
a “new™ screen will be presented after the load, allowing you w stay in the
OFFLINE/LABEL/ EDIT mode; otherwise a return to the
OFFLINE/LABEL/SEARCH screen will take place.

After returning to the OFFLINE/LABEL/SEARCH screen, the last saved label
will be displayed at the top of the screen in reverse video in the same manner a
selected label is displayed. The balance of the 21 lines will be filled with
subsequent label/comments in normal video.

In addition to the function keys already listed, using the following alphanumeric
keyboard keys will accomplish the indicated result.

<ESC> ~ Using this key will return the display to the OFFLINE/ LABEL/SEARCH mode
without performing a SAVE operation.

< ¢ > (Backspace key) — Using this key will delete the character to the left of the cursor
and move the text forward on the line to take up the space left by the deleted
character. In INSERT mode and with the cursor at the first column, a reformat will
be attempted from the line above to the end of text; or should the current line or the
line above be blank, it will be removed and the text scrolled up one line.

<DELETE> - Pressing this key will delets the character at the cursor and move the balance
of the text forward. When deleting characters from the label or comment field
using the DELETE key, all character to the right of the deleted character will move
one space to the left, filling the void left by the deleted character,
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<INSERT> - This key toggles between INSERT and TYPEOVER mode in the comment

field. A message in the lowerright comner of the bottom of the screen indicates the
mode. INSERT mode is the default setting.

In INSERT mode, any character(s) typed at the cursor location will be inserted to
the left of the cursor. This causes the character at the cursor location and all
characters to the right of the cursor to move one space to the right.

In TYPEOVER mode, any character typed at the cursor location will replace
the character currently in that position. The characters immediately to the right of
the replaced character will then be typed over by subsequent key strokes.

<ENTER:= - Pressing this key will cause one of several possible actions to occur depending

upaon the field being modified and the position of the cursor when the ENTER key
is pressed. The list indicates the activity, and the result of pressing the ENTER
key after performing that activity.

Address field
The cursor moves to the first position of the label field if the address is valid.

Label field
The cursor moves to the first position of the comment field.

Comment feld

1.

2

In Typeover mode the curser moves to the first position of the next line.

In Insert mode with the curser in the very first character position in a row, a
blank line will be inserted at the cursor, and the cursor will move down one
line. The fext is scrolled down one line.

In Insert mode with the cursor in any positicn except the very first character
position in a row, the text at and to the right of the cursor is moved to the
next line along with the cursor. The balance of any text is scrolled down.

<HOME: - Using this key moves the cursor to the beginning of the comment line when in

the comment field, or to the first character of the label when in the label field.

<END: - Using this key moves the cursor to the end of the comment line (or end of text line

in Insert mode) when in the comment field, or to the last character of the label
when in the label field.
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‘When in the comment field the action of adding (insert mode) or deleting a character will
activate a reformat of the text from that line 1o the end of the page of text, preserving
paragraphs. Paragraphs will remain indented and no character will be in the first character
position of the row,

Remember that when editing labels any or all fields of the label can be changed. The
address field can be changed and a new contact or register address can be indicated,
providing that it is a valid address. Screen prompts will inform you of the valid addressable
range for each ladder element. The label itself may be changed and up to 18 new characters
can be entered. And finally, the comment can be modified and new information added.

[Table 10-includes a summary of the keystrokes that you can use to move the cursor from
location to location within the address, label and comment fields within the label. Note that
these same keystrokes will work as you create labels for the first time,

USE THIS KEYSTROKE:
TO MAKE THIS EDIT:
Insert Mode Typeover Mode

Delete character to left of cursor Back Space key Back Space key
Delete character at cursor Daiete key Delete key
Move cursor to first position of Home key Enter key
next lina in the comment fisld
Move cursor to first position of Enter or Tab key Enter or Tab key
comment field from label fiald
Move cursor to first position of Enter or Tab key Enter or Tab key
label field from address fieid
Move cursor to beginning of field Home key Home key
currently in
Move cursor to end of line End key End key
currently in (End of taxt) {End of line)
Exit edit mode without saving Escape key Escaps key
modified label/comment
Toggles from insent mode to Insert key Insert key
typeover mode and vice-versa
Move cursor one space ta left — «
Move cursor one space right -3 >
Move cursor diractly above T T
current placemant
Move cursor directly below Jd J
current placemsnt
Break line at cursor Enter key none
Daelate line cursor is on CilY Ctrl Y

Table 10-2 Summary of Label Edition Strokes
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Youmay edit alabel before or after it is loaded into memory. In either case, the same editing
functions can be used. If the label has already been loaded into memory, it must first be
recalled and displayed on the screen before entering the EDIT mode to accomplish the
editing.

The following steps demonstrate the procedure for recalling a label from memory, entering
the EDIT mode, and changing a label and its corresponding label comment.

Starting from the INITIAL mode of the software:
1) Press the OFFLINE JF2) lunclion key

2) Press the LABELS [F4] function key

A screen similar to thefone shown below]is displayed. The actual data will vary,

In a typical display up to 21 lines of labels/comments will be displayed in order of ascending
register address downward, starting with Input followed by Qutput, Internal Relay,
Counter, Timer, and Shift Register Bit.

01 limit ewsr1  vale A (watsr) opan \

002 =limit rwi2 dimed releass of concentrate

D03 mloved sonsor  Fanses lovel of water in vat

004 =nomal cyds :normal agitation cycle on

005 =tap! cycls  rapld agitation cycla on. this is a timed cycle

006 =pehbinhall  stop cycls

200 =control valve shuloff vaive lor waler Inlet &t prescried limit

201 wwater valve  water Inlet

202 =conc. valve  vaive B concenitats inlst open

209 =bagin mix bagin mixing of waler and conCamirate, mixing speed can vary (normal or fast)
400 =timed siop  Jast aghation will stop aftar programmed time limit o)
06 =timed mix H

4:0000—————\

MODE: OFFLINE/LABEL/SEARCH

wn 2 3¢ctR 4™MR 5SFR 6 7EDIT 8DELETE S PRINT 10/

Filgure 105 OFFLINE/LABEL/SEARCH Dispiay
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Select the third 1abel in the list for editing. You can do this by scrolling to the label, or by
searching for the label. A search is most effective when the label you wish 10 select from the

Iabel file is not yet visible on the screen (see information about using the SEARCH function
in. Use the following to move to a label for editing:

3) Press the | [down arrow] key twice

4) Pressthe EDIT [F7] function key

Notice that the selected label appears in reverse video as the uppermost item on the screen
and is afways presented in ifs entirety. The balance of the 21 lines display che succeeding
label/comments, Afier selecting EDIT in the keystroke listing only the label/comment that
was displayed in reverse video in OFFLINE/LABELS/SEARCH is presented.

Change the label “level sensor” to read “HIGH level sensar™. Also, change the comment
from the current wording: *‘senses level of water in vat” 1o the words: “senses HIGH level
of water in vat”,

5) Press ENTER / RETURN

6) Type HIGH

7 Press the SPACE BAR 2 times

8) Press ENTER / RETURN

9) Pressthe — [right arrow] key 7 times

10) Type HIGH

11} Press the SPACE BAR once

Now load the changed label into offline memory.
12} Press the LOAD [F9] function key

13} Typey

The OFFLINE/LABEL/SEARCH mode will again be displayed, however, the Iast
saved label will be displayed at the top in reverse video as would a selected label. The
balance of the 21 lines will be filled with subsequent label/comments in normal video.
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10.5 Searching For A Specific Label

10.5.1

There are three methods you can use to search for a particular label in the label file, Youcan
indicate the searched for ladder element along with the proper address number, you can
search for a type of element, or you can scroll through the label file until you find the
particular label that you are looking for. The examples provided here will give you brief
examples of each technique.

SEARCH BY ADDRESS NUMBER

Starting from the INITIAL mode of the software;
1) Press the OFFLINE [F2] function key
2) Pressthe LABELS [F4] function key

The screen will display up to 21 lines of labels/comments.

Search for Timer # 07:

3) Press the TMR [F4] function key

4) Type 7

5) Press ENTER / RETURN

The label file will be searched for timer #7. The label/comment corresponding to the
selected timer will be shown at the top of the monitor screen in reverse video, If there was
no label associated with the timer address entered, the message “Cannot find searched for

label” would be shown on the screen just under the mode designation.

Using s mehod of search is most convenient if you are not sure that a fabel fias been
programmed for a particular element, or if the label file is extensive,
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SEARCH FOR A PARTICULAR LADDER ELEMENT

This method of searching will find the first occurrence of a timer with a label programmed.
Repeating step 2 will find subsequent timers programmed with labels in your label file.

Starting from the INITIAL mode of the software:
1) Pross the OFFLINE [F2] function key

2) Press the LABELS [F4] function key

Search for any Timer
3) Press the TMR [F4] function key
4) Press the TMR [F4] function key again

5) Press ENTER/RETURN

SEARCH BY SCROLLING THE LABEL FILE FOR A PARTICULAR
LABEL

Finally by repeatedly pressing the (down arrow) key, you can continue to scroll the next
label in the file to the top of the screen. Remember that you may also use any of the
|alphanumeric editing keystrokes|listed in Section 10.4 10 move through the label file.

NOTE: Searching for labels is allowed in the MONITOR security mode of your software,
However, if you wish to modify or delete the searched label, you will have to operate
in the PROGRAM secury level
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10.6 Deleting Labels From A Label File

The DELETE mode allows you to delete a single label from offline memory, all labels from
offline memory, or a range of labels from a specified label to the end of the label file.

An example of the OFFLINE/LABEL/DELETE screen[appears below]

( 001 <lim ew | valve a (waler) open \

MODE: OFFLINEAABEL/DELETE
Second Delate required; or sekect other options

Q_ENDL&LL a 4 5 -1 7DELETE 8 g 10 j

Figure 10-6 OFFLINE/LABEL/DELETE Display

Upon entry into the OFFLINE/LABEL/DELETE mode, only the label/comment that was
selected in OFFLINE/LABEL/SEARCH, remains on the screen. If no label was searched
the first label of the label file will be shown in reverse video on the screen,

The following function keys are displayed on the OFFLINE/LABEL/DELETE screen.

TO_END - Pressing this function key will delete a range of labels from the label displayed
to the end of the file. A second confirming keystroke is required before the
indicated delete procedure is started; pressing ESC ¢ an stop you in mid process.
Upon return, the screen will have scrolled up one label, displaying the label
previous to the label beginning the range which was deleted. This label will be
displayed in reverse video.

ALL — Pressing this function key deletes all labels. The message “Second ALL required”
is displayed. Pressing any other key at this time will get the previous SEARCH
display. After this operation a blank SEARCH display will be shown.

DELETE - Using this function key will delete the one label displayed and return to the
OFFLINE/ LABEL/SEARCH mode. Upon return, the screen will have scrolled
up one label, displaying the label previous to the label which was deleted. This
label will be displayed in reverse video.

Pressing the ESC key will return the display to the OFFLINE/ LABEL/SEARCH
mode without deleting any label or comment,
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10.7 Printing The Label File
After having followed the procedures described earlier in this section for searching out
labels, it is possible 10 get a printout of the searched label. A function key displayed in the
QFFLINE/LABEL/SEARCH mode is used to accomplish this. First however, you must be
sure of proper cabling and connections to your system printer.| Appendix Flcan supply you
with cabling information and commection diagrams.
Once the proper connections have been made, before a printer may be used, it is necessary to
have properly set printer utility parameters in the UTILITY mode. For a complete
description of the UTILITY mode, refer
To make a printout of the entire 1abel file do the following:
1) Press the OFFLINE [F2] function key
2) Press the LABELS [F4] function key
3) Press the PRINT [F9] function key
The screen will display the following options:

TO_END and ALL

The entire label file will be printed by the system printer,
4) Pressthe ALL [F2] function key
5) Press the PRINT [F9] function key
If you had wished to print only a portion of the label file from a selected label to the end of
the file, you would have first selected the particular label. Next you would press <PRINT:

<TO_END> <PRINT>, This would cause the portion of the label you designated to be
prinied by the system printer.
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USING THE XREF (CROSS 11
REFERENCE) FUNCTION

Section Title Page
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11.4 Example Procedure For Displaying and Printing
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11.4.1 DISPLAYING CROSS REFERENCEDATA . _................. 11-6

11.4.2 PRINTING CROSS REFERENCE DATA
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11.1 lntroddction

By using the XREF (Cross reference) feature of the SFW3( you can generate a screen
display or hard copy documentation of the rung elements contained in your ladder program
that have the same register type and address. For example, by pressing a function key which
carresponds to a particular rung element (this may be an I/ register, counter, timer, shift
register bit, MCS or MCR} and then indicating the register address of that element, you will
display a listing by rung number of other occurrences of the selected mung clement.

Selecting XREF can help you to reference an individual address or groups of address. The
screen display provides you with the location (rung number) and verifies the usage, such as
O for Output and R for internal relay, If an address is used more than once in arung, the rung
number will only be displayed once.

11.2 Mode Selection and Description of Function Keys

You may be operating in the MONITOR security level to use the XREF function of the
software. Press these function keys from the INITIAL mode of the software to get the
OFFLINE/XREF mode.

1) Press the OFFLN [F2] function key

2) Press the XREF [F6 ] function key

The screen should appear as shown inm

4 N

MODE: DFFLINE/XREF! DGO000 FOR TO
Salact regleter typa
1vom 2 3CcTR 4TMA 5SFR B 7mcs BMmcR 9 PAINT 10 )

Figure 11-1  OFFLINE/XREF Display
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The following function keys appear on the OFFLINE/XREF screen:

I/O/R - Pressing this function key allows you to enter an I/O/R (Input or Output Relay)
address to cross reference.

CTR - This function key allows you 1o enter a counter contact/ register address to cross
reference.

TMR - Pressing this function key allows you 10 enter a imer contact/register address to
cross reference.

SFR - Pressing this function key allows you to enter a shift register bit address to cross
reference.

MCS - Pressing chis function key aliows you 6o enter ait MCS (Master Control Set} to cross
reference.

MCR - Pressing this function key allows you to enter an MCR (Master Control Reset) o
cross reference,

All of the above keys will display a prompt which will indicate the valid address message
for the register(s} selected.

PRINT - Pressing this key instead of the <ENTER:> key afier indicaiing the address range
will print the selecied cross reference data o the currendly defined sysiem printer
as well as being displayed on the screen.

In addition to the function keys listed above, pressing the <SPACEBAR> will pause the
ARFKEF display from scrolling 1o the screen apdjor printer. Pressing the <SPACE BAR> a
second time will restart the scrolling. Pressing the <ESC»> key will also swop the printing
procedure.
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11.3 How Does Cross Reference Work?

Once you have accessed the OFFLINE/XREF screen shown in you will notice
the prompting to select regisier type. At this time you must select one of the funciion keys
(F1 through F8) that identifies the type of ladder element you would like to cross reference,
For example, if you press F1 (I/O/R) the displayed message will change to show the valid
address range for the registers.

Now you must indicate a valid register address that marks the beginning of the range of
registers that you want to cross reference. After this has been done, press the <ENTER>
key. Follow this with the register address that marks the end of the range of data registers
that yon want 1o cross reference.

If you want your cross reference registers printed out, press the PRINT function key. If you
want a screen display of the cross reference registers, press the <ENTER> key.

A single entry in your cross reference listing will look like this:

0 210
0006 -] [-

Where O means that you are cross referencing an output coil.
Where 210 is the address of the coil.

Where 0006 is the number of the rung containing the cross— referenced
output address.

Where -] [~ is the symbol showing that the address belongs to a hormally
open contact in rung 6.

When a XREF (cross reference) is initiated, the screen will display onlty those addresses
found in the program. All others will be ignored. Up to six rung numbers can be displayed
across the screen, If the address is used more than six times, a second line begins, and
continues until the listing is complete. If an address is used more than once in a rung as the
same function, it will only be displayed once.
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Table 11.1 is a list of symbols that might occur in your cross reference listing.
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SYMBOL/FUNCTION CURRENT STATUS
—] [— Normally Open Contact
—]/[— Normally Closed Contact
— )— Coil
—{L}— Latch (Set)
—(U)— Unlatch (Reset)
TiM Timer
CNT Counter
IF IF Box {(Counter Comparisan)
{ MCS) Master Control Set
{MCR ) Master Control Reset
SFR Shift Register
Table 11-1  Cross Reference Symbolis and Functions
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11.4 Example Procedure For Displaying and Printing Cross
Reference Lists

11.4.1

The examples included in this section will list the steps necessary to cross reference a
particular register. The steps would be similar to the steps necessary to initiate a cross
reference listing for any of the symbols/functions listed ifTable 11.1] The only differcace
is the selection of the actual symbol/function to cross reference and the valid address range
allowable for that function.

DISPLAYING CROSS REFERENCE DATA

To enter the OFFLINE/STATUS mode:

1) Press the OFFLN [F2] function key

2) Press the XREF [F6] function key

To indicate that you want to cross reference an input, ontput or relay register:

3) Press the IVO/R [F1] function key

The screen should appear as shown i

4 I

00:00:00 FOROROOO TOIKOR 00D
MODE: CFFLINE/XREF?
Enter &0 addrass Jnput {0-17), outpan {200-217), Internal relay (400-717)
1R 2 3CITR 4TMR S5SFR 6 7MCs  BMCR 8 PRINT 10j

Figure 11-2 OFFLINE/XREF Display
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Now enter the register address that marks the beginning of the range of registers you wish to
have crossreferenced. The default in each position is zero. In this example we will ask for a
cross reference for the registers in the range 0-17. Itis only necessary (o press the <Enter>
key since the default start range of “0” is already displayed.

4 Press ENTER / RETURN

Now enter the regisier address that marks the end of the range of registers {range 0--17 in this
example), and then press the ENTER key to begin the cross reference operation,

5) Type 1
6) Type 7

7) Press ENTER / RETURN

The message “OPERATION PENDING” will be displayed while the software searches for
cross reference data for the seiecied range of registers. After the operation completes, &
screen display similar to the one shown ill appear, depending upon your
control program. The range indicator at the bottom right side of the screen is empty
indicating that the software is ready for the next cross reference request.

The screen should appear as shown in

1011
Doo1-] [~ 0003-] [-
10092
0006 -1 [-
00o0u 1
) [~ o008-] [~
14 H [
-1 [._
s
0007-] [~ 08-] [-
MODE: OFFLINE/XREF 0C:00:00 FOR TS

Selact register type
w 2 3CTR 4TMR S5SFR 6 FMCS BMCR 9 PRINT 10/

Figure 11-3 Cross Reference Data
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11.4.2 PRINTING CROSS REFERENCE DATA

The procedure required to print cross reference data is very similar to the procedure in the
previous section for displaying cross reference data. The only difference is that in Step 4
you would press the Print function key instead of enter. Once again the message
“OPERATION PENDING™ will be displayed while the software searches for cross
reference data for the selected range of data registers. When the operation is compleie, the
cross reference data will display on the screen and will have been sent 1o the system printer.
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OPTIONAL CABLING FOR A SINGLE A
MICRO-1 PROCESSOR

A.1 Using A Type CCK102 Cable Kit

One methed for connection to & MICRO-1 controller is to construct a Square D
Class 8010 Type CCK102 Cable Kit and a Belden UL/CSA Approved #9502 or
equivalent cable. The CCK102 Cable Kit includes all the connection hardware

required except the Belden cable. Be very care o configure the differential
cable as illustrated in the wiring diagrams infSection 1

CAUTION

If any of the wires are incorrectly connected, your system
will not work correctly and component damage may result.

A Class CCK102 Cable Kit includes two 9-pin, Male slide-lock connectors (CINCH
#DE-9P). Configure a connector on one end of your cable using the pin-oul shown
in on the following page. This end will be connected to the SFI3xx card
in your personal computer. The other end of the cable will be tied directly to the
Ciass 8005 Type RIU10 (Remote Interface Unit) as shown infSection 1I
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RS$-422 connector {DE-9P
and pins {male) rl ) RiL10

. TXD-
: et
—_— ]
i Pin # & wit TXD +
—— | ___,J-"]
Pin # 9 wirg, SHIELD
2 i |_#in # 1 wire RXD-
; ] o Lin # 2 wire RXD +
al 4 SHEELD
Jumger pins
5106 and pins
Ti08

Figure A.1  Pin/Wire Connections for CCK102
Cabled to the RIU10 Terminal Biock

{Once the differential cable has been canfigured,
it may be used as shown il Section .}

Note: The total cable length beltween the transmission device (personal computer)
and the Class 8005 Type RIU10 may not exceed 990 feet.
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MICRO-1 CONTROLLER B
ERROR CODES

B.1

B.2

General Information

Althaugh the MICRO-1 contraller has beent designed to be as reliable as possible
there may be times when the red ERROR LED on the processor unit goes on. A
lighted ERROR LED is an indication that one of the following has occurred.

¢ User program error
® Processor operation error
¢ System error

User program errors require that you use the diagnostic features present in the
MICRO-1 controller to examine and correct Lhe condition causing the ERROR LED
to display.

Processor operation errors will usually be reset automatically. Depending upon
the condition causing the specific error, the ERROR LED may go OFF
automatically, or you may have to turn the ERROR LED off through a set
procedure.

System errors may be a sign of significant internal processing errors and usually
require replacement of the MICRO-1 controller.

In addition to the above named problems, the ERROR LED may be ON due to
insufficient voltage being applied to the unit. If this is the case, make sure to apply
the proper rated voltage.

Checking Error Data

If you notice that the ERROR LED on your MICRO-1 controller is lighted, perform

the following key operation using the program loader to determine the cause of the
error,
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The error code is displayed in three digits on the ONLINE STATUS screen.

12A - The digits shown on the right side of the display are the hexadecimal
codes that define the error. Each separate digit has a unique error
definition. The example error code given in Lthe display is composed of
a first, second and third digit error code.

A
T—hst digit error code |

[2nd digit error code |

|3rd digit error code |

The error codes are explained respectively in Tables B.1, B.2 and B.3. When using
the tables, note that two or more (®) marks indicale that multiple errors have
occurred at the same time.
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First digit Error Code

II

Note: Ifazeroappearsin the first digil, there is no first digit error.

Reason for
ERROR

User program
Cyclic Redun-
dancy Check
error (CRC)

CRC
Comparison
Code error
(retained as
alarm signal)

Watchdog
Timeout Error

Power
Failure ®

Table B.1 Explanation of First Digit Error Codes

User program Cyclic Redundancy Check error
{CRC error}

MICRO-1 controller operation halted
Output = OFF ERRORLED = ON

Upon starting its operation, the MICRO-1 controller performs a self-diagnostic
procedure. A Cyclic Redundancy Check (CRC) is executed as a part of the self-
diagnostics. The CRC verifies the user program with the stored CRC comparison
codes; if there is sorme mismatch this error results.

To clear the error, transfer a correct program from the program loader. The ERROR
LED will go OFF when the program transfer is complete.
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CRC Comparison Code error

MICRO-1 controlier running
Output = retentive ERROR LED = ON

This error is detected when the contents of the user program CRC comparison codes in
the MICRO-1 controller RAM have changed during a power failure.

No action is required to clear the error because the system program restores operation
automatically. An error data code is stored as an alarm signal.

Watchdog Timeout Error

MICRO-1 controller operation halted
Output = OFF ERROR LED = OFF

In each scan the watchdog timer monitors the time reﬁuired for one program cycle to
detect abnormal repeating operation functions, and announces an alarm if the
processing is not complete in a specific period of time.

If the error is temporary, the system program restaris ils operation automatically. If
the MICRO-1 controller does not restart automatically, it must be replaced,

Power Failure

MICRO-1 controller operation halted
Output = OFF ERROR LED = ON

This error is detected when the power voltage is lower than the rated power voltage.

To clear the error supply the rated power voltage.
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Second digit Error Code

Reason for
ERROR

TIM/CNT
preset value
(CRC) error

Program
Sum Check
Error

Maintained
Data Sum
Check Error

User Program
Syntax Error

Table B.2 Explanation of Second Digit Error Codes

Timer/Counter preset value {CRC error)

MICRO-1 controller running
Output = retentive ERROR LED = OFF

Upon starting operation, the CRC is executed on the timer/counter preset value data
stored in the MICRO-1 controlier RAM to verify with the stored CRC comparison
codes. Any discrepancy resultsina CRC error.

Program Checksum Error

MICRO-1 controller operation halted
Output = OFF ERROR LED = ON

This error is detected when an error occurs during execution of the user program.
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Retentive Data Checksum Error

MICRO-1 controller running
Output = retentive ERROR LED = OFF

If the timer/counter data or internal reluy ON/OFF statuses, which have been siored
in the MICRO-1 controller RAM have changed during a power failure, this error is
detected when power is restored.

The system program resets this error automatically., An error data code is stored as an

alarm signal. If the power failure duration is much shorter than three days and still
this error occurs, the MICRO-1 controller must be replaced.

User Program Syntax Error

MICRO-t controller operation halted
Output = OFF ERROR LED = ON

This error occurs when a syntax error is found in the user program. To clear the error,
correct the program and transfer the corrected program to the MICRO-1 controller.
When the corrected program is transferred to the MICRO-1 controller the ERROR
LED will go OFF,



30598-788-01 PageB-7

Third digit Error Code

Reason for
ERROR

System
Program ®
Error

User Program
Writing Error

Table B.3 Explanation of Third Digit Error Codes

System Program Error

MICRO-1 controller operation halted
QOutput = OFF ERRORLED = ON

This error is detected when the system program is damaged. The unit must be
replaced when this error occurs.

User Program Writing Error

MICRO-1 controller operation halted
Qutput = QFF ERROR LED = ON

This error is detected when the user program is not correctly written inte the MICRO-1
controller memory during program transfer. The check is performed when writing a
program to the processor. The unit must be replaced when this error occurs.

Special Considerations

1.

If the ERROR LED on the MICRO-1 processor lights up, the processor will HALT.
When the cause of the error is removed to restore operation, the ERROR LED
maintains its previous ON state. Clear this indication by pressing the CLRERR
function key on the ONLINE/STATUS display. 1t is imporiant to not that pressing
the CLRERR function key may restart the processor. explains what
can be expected afier pressing the CLRERR function key.

If the MICRO-1 processor is powered down for a leng period of time, an on-board
capacitor, which is used for back-up protection against RAM memory loss, will
discharge and result in a wrong ERROR display. After turning power ON, be sure
to use the CLRERR function key on the ONLINE/STATUS display to clear the
error indication.
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B.3

In some cases the status display will contain an error code after the ADDITIONAL
ERROR heading. The additional error is used to further define the hexadecimal
number error which is shown after the ERROR CODE heading (usually 80).

The additional error is displayed as a 5 or 8-digit decimal number on the

30538-788-1

Additional Errors

ONLINE/STATUS screen. The display is similar to thatfshown below]

ADDITIONAL ERRORL:!_I_I

01290

v

v

If this numeral is a:

1 - A function

6 -
T -

setting is in
error, The
particular
function at fault
is indicated by
the final four
digits of the error
code.

The operation
code is in error,

Anoperand isin
error.

The timer or
counter data is in
error.

A computing
instruction is in
error.

Unused.

Program over

If the first numeral in the additional error
isa "1” and this 4-digit series is:

0004= FUN4 (Stop input setting) is in
error.

0006 = FUNS (Reset input setting) is in
error.

0032= FUN32 (Timer/counter external
display operand number setting)
is in error,

0034= FUN34 (Key Matrix scan input
setting) is in error.

0035 = FUNS35 (Timer/counter external
display laich phase setting) is in
error.

0060 = FUNG60 (computer device system
device number setting) is in
error.

If the first numeral in the displayed error
code is any number other than "1”, this
four digit series of numbers indicates the
approximate sequential program address
where the fault has occurred. The range
for this 4-digit address is 0000-4035.

The example code (30120} means that an improper aperand has been
programmed at or near the program address 120,

Note: All additional errors will be detected as soon as MICRO-1 controller power

Note:

is turned on or as soon as a program has been changed.

it is helpful to keep a SYMBOL printout of all your ladder programs. it will
be easier for you to interpret the meaning of "ADDITIONAL ERRORS” by

examining the SYMBOL printout.
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SFW30 ERROR MESSAGES C
EXPLAINED

c1

C1.

General Information

This appendix lists all the error messages youw may encounter while programming
using the SFW30 software. Each error message is listed as it would appear on the
monitor screen, followed by an explanation of the error message. The error
messages are listed in aiphabetical order.

1 ALPHABETICAL LISTING OF ERROR MESSAGES

"Cannot continue APPEND due to presence of undisplayable rungs"

Occurs in the OFFLINE/DISK/LOAD screen, when attempting to append a
program to offline memory, and the program in offline memory contains
undisplayable rungs. Because of the nature of undisplayable rungs, the program
cannot be edited in any way, including appending another program to it.

"Cannot perform indicated operation due to device presence in row <n>"

In the OFFLINE/LADDER/PROGRAM screen, a timer, counter, MCR, or JEND
could not be placed on the screen because of the presence of one or more devices in
row <<n>. This occurs when the timer or counter requires a solid double line back
to the left rail in a row, but the rew is not empty.

"Cannot perform indicated operation due to vertical connection in row <n>"

In the QFFLINE/LADDER/PROGRAM screen, a timer, counter, MCR, or JEND
could not be placed on the screen because of the presence of a vertical connection Lo
row <n>. This occurs when the timer or counter requires a solid double line back
to the left rail in a row, and the row is empty, but the row has vertical connections
from above or below.

"Cant download while CPU is in RUN"

This error should never oceur in normal operation. It occurs when the user
attempts to downlosd while the CPLI isin RUN.

"Can't write on protected device”

This error indicates an attempt was made to record a disk file to a write-protected
disk. The write-protect tab should be removed from a disk before attempting to
write a file to it.

"Color assignment conflict”

In the /INIT/COLOR screen, the background and foreground colors have been
selected to be the same color. This error does NOT appear when two different low-
contrast colors result in a nearly-unreadable display.
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"Comm port not active”

Oceurs in any screen that attempts to communicate with a MICRO-1 processor,
when the comm port selected in the /INIT/UTILITY screen is neither an SFI card
nor an ASYNC card. The word NONE is displayed after the COM1 or COM2
designation on the INIT/UTILITY screen when no serial interfaces exist in the
personal computer.

"Comm port set-up failure”
In the INIT/UTILITY screen, the communications port assigned as the MICRO-1
controeller port could not be properly initialized.

"Communications difficulties, check hardware and utility parameters.”

From the UTIL screen [Section 2.2} check that the drop matches the number of the

MICRO-1 controller with which you are communicating. Also check the interface
selection and the wiring,

"Communications error <n>"

A communications error occurred. Communication errors due to hardware
problems are annunciated on the CRT sereen by the message “Communications
Error” followed by a number. The error code numbers that appear will be 72 or 74.
If either error occurs, do the following: 1. Check for incompatible baud rate
settings. 2. Check all cable connections. 3. Use the DEL key to clear the error
indication. 4. Retry the operation.

"Communications timeout”

The reply for a communication message was not received within the timeout
period. The default timeout period for messages is two seconds, although some
functions increase the timeout as necessary. This error can be caused by any of the
following conditions: 1. The dip-shunt jumpers in the converter may be placed in
the wrong location. 2. The wrong type of communication cable may be being used.
3. The wiring of the user assemble cable may be incorrect.

This error can also result from an incorrect drop number (the last number in the
route string), an incorrect baud rate setting or a disconnected cable.

If this error occurs randomly, try using another personal computer since some
early model personal computers may have an unusuaily slow operating serial
communication port.

"Counter is missing an outpul”

This error indicates an internal sofiware problem. The OFFLINE /LADDER/
PROGRAM screen forces the user to program a counter outpui, and the
OFFLINE/DISK and OFFLINE/TRANSFER screens will signal a counter rung as
undisplayeble if it deesn't have an output programmed. This error should never
occur under normal circumstances.
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"CPU isin RUN"

Gccurs when atlempiing (o fvad a tew drop number to 8 MICRO-1 controfler (on
the /INIT/ASSIGN screen), or when attempting to transfer a program from offline
memory to a processor {on the OFFLINE /TRANSFER screen). The MICRO-1
controller must be halted before either of these operations can take place.

"Data error”

A type of DOS disk error. It shouldn’t occur in normal operation.

"Disk access error”

Occurs when the program opens a disk file but is unable to read it. This error may
indicate a problem with the disk itself; it shouldn't appear in normal operation
(even if the user gives an incorrect file name).

"Disk is full”

The record-to-disk operation could not complete because the disk had no more
room. The file is incomplete and should not be loaded back into SFW30.

"Drive not ready”

Make sure that the digk drive contains a floppy diskette.

“End of file found”

The end of an input file was found before it was expected. The file may have
incorrect or incompleie data in it.

"Error openinglcreating auto-powerup file <n>"

Oceurs in the /INIT screen (in the /INIT/AUTO mode} when SFW30 is unable to
create a new auto-powerup file or open an existing auto-powerup file. The number
reported is the disk error code. In general this error will occur only when SFW30
tries to save the file to a floppy disk and ne disk is presently in the drive {or the
disk is write-protected}.

"Error writing to auto-powerup file <n>"

Like the previous error, this means SFW30 is unable to write to the disk.

"File not found"

The specified file could not be found in the selected directory on the selected disk
drive. The directory screen can be used to scan through a directory to locate a
desired file.

*First register address exceeds last”

Occurs on the ONLINE/DISK/RECORD screen when the starting register number
of the register range is greater than the ending register number.

"Illegal counter placement”

This error indicates an illegal rung format has been detected. Tllegal counters
eannot be generated by the ladder editor, and the disk/load and transfer operations
will flag a rung as undisplayable if it contains an illegal counter. This error should
never occur under normal circumstances.
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"Tllegal file name”

An illegal file name was entered on one of the disk screens.

“[ilegal format”

Occurs when loading a file, and the file doesn't contain the correct data format.
This usually indicates that the wrong file was specified.

"fllegal JEND placement”

This error indicates an internal software problem. Incorrectly placed JEND
instructions cannot be generated by the ladder editor, and the disk/load and
transfer operations will flag a rung as undisplayable if it contains an illegal
JEND, This error should never occur under normal circumstances.

"Tilegal MCR placement”

This error indicates an internal software praoblem, Incorrectly placed MCR
instructions cannot be generated by the ladder editor, and the disk/load and
transfer operations will flag a rung as undisplayable if it contains an illegal MCR.
This error should never occur under normal circumstances,

"ilegal output placement”

This error indicates an internal software problem. incorrectly placed outputs
cannot be generated by the ladder editor, and the disk/load and transfer operations
will flag a rung as undisplayable if it contains an illegal output. Thig error should
never occur under normal circumsiances.

"Tllegal rung number range”

This error occurs on the OFFLINE/LADDER/DELETE screen when you are
entering a range of rungs to delete. The last rung number is lower than the first
rung number selected.

"Hlegal rung number”

Occurs in the OFFLINE/LADDER/DELETE screen when an attempt is made to
delete a non-existent rung.

"lilegal shift register placement”

Incorrectly-placed shift registers cannot be generated by the ladder editor, and the
disk/load and transfer operations will flag a rung as undisplayable if it contains an
illegal shift register. This error should never occur under normal! circumstances.

"Illegal TIMER placement”

This error indicates an internal software problem. Incorrectly-placed timers
cannot be generated by the ladder editor, and the disk/load and transfer eperations
will flag a rung as undisplayable if it contains an illegal timer. This error should
never occur under normal cirecumstances.
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"Negal transitional placement”

QOccurs in the OFFLINE/LADDER/PROGRAM screen when a transilional is
incorrectly placed. A trangitional must be preceded by a contact.

"'INCORRECT PASSWORD™

Ocecurs in the /INIT/SECURE screen when an incorrect password is entered,

"Insufficient security level to write to special internal relay”

This error gceurs on the ONLINE/DATA screen when an attempt is made to
modify a speeial internal relay at the DATA ENTER security level. These relays
may only be modified at the PROGRAM security level.

"Internal error - Intermediate code nodal error”

This error indicates an internal software problem in the OFFLINE /LADDER/
PROGRAM mode. This error should never oceur under normal circumstances.

‘Internal error - Node interconnection error”

This error indicates an internal software problem in the OFFLINE /LADDER/
PROGRAM mode. This error should never pecur under normal circumstances.

"Internal error - Too many devices in rung"

This error indicates an internal software problem in the OFFLINE /LADDER/
PROGRAM mode. This error should never ocecur under normal circumstances.

YInternal error - Too many nodes assigned in LTM"

This error indicates an internal software problem in the OFFLINE /LADDER/
PROGRAM mode. This error should never cceur under normal circumstances.

“Internal error <n>"

These internal errors are generated in the communications routines; the number
displayed indicates what type of internal error occurred. This error should never
occur under normal eircumstances,

"Tnvalid address"”

Occurs when an 1/0 address is out of the specified range.

"Tnvalid counter comparison placement”

Occurs in the QFFLINE/LADDER/PROGRAM sereen when a counter-comparison
IF bhox is incorrectly placed. In general, a counter comparison must have a contact
ORed with it (an always-open contact is fine), although in some cases this is not
necessary.
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"Tnvalid counter output™

This error indicates an internal software problem. Invalid counter outputs cannot
be generated by the ladder editor, and the disk/load and transfer operations will
flag a rung as undisplayable if it containg an illegal counter. This error should
never occur under normal circumstances.

"Tnoalid counter”

This error indicates an interna! soitware problem. Invalid counters cannot be
generated by the ladder editor, and the disk/load and transfer operations will flag
a rung as undisplayable if it contains an illegal counter, This error should never
occur under normal circumstances.

"Invalid disk change”

This error is a type of DOS disk error. 1t should not occur in normal eperation.

"Invalid drive code”

This error is a type of DOS disk error. It should not oceur in normal operation.

"Tnvalid drop field”

Occurs when an invalid drop field has been programmed, and the user initiates a
function that requires communication.

“Invalid drop or communications difficulties”

From the UTIL screen, check that the drop matches the number of the MICRO-1
controtler with witch you are communicating. Alse check the interface selection
and the wiring,

"Tnvalid intermediate code”

This error indicates an internal software problem. Invalid intermediate code
cannot be generated by the ladder editor, and the disk/load and transfer operations
will flag a rung as undisplayable if it contains any illegal intermediute code. This
error should never occur under normal circumstances.

"Tnvalid rung data”

This error indicates an internal software problem in the OFFLINE
/LADDER/PROGRAM screen. This error should never occur under normal
circumstances.

"Invalid shift register®

This error indicates an internal software problem. Invalid shift registers cannot
be generated by the ladder editor, and the disk/load and transfer operations will
flag a rung as undisplayable if it contains an illegal shift register. This error
should never cccur under normal circumstances,
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"Tnvalid timer output"”

This error indicates an internal software problem. Invalid timer outputs cannot be
generated by the ladder editor, and the disk/load and transfer operations will flag
a rung as undisplayable if it contains an illegal timer. This error should never
oceur under normal circumstances.

"Tnvalid timer”

This error indicates an internal software problem. Invalid timers cannot be
generated by the ladder editor, and the disk/load and transfer operaiions will flag
a rung as undisplayable if it containg an illegal timer. This error should never
occur under normal ¢ircumstances.

"MICRO-1 Processor error <n>"

This is a MICRO-1 processor error. The range of displayed values is 48-55
(decimal}, corresponding te protocol errors 30 hex through 37 hex. The errors are;
53 (35H) - program transfer/write ... read/write error
54 (36H) - program transfer/write ... total CRC error
65 (3TH) - program transfer/write ... overtime/frame error

These errors should never be seen in normal operation,

"No more files”

This is a type of DOS disk errer; it should not eceur in normal operation.

"No rungs selected”

Oceurs in the OFFLINE/SYMBOL/PRINT screen when the PRINT key is pressed
and no rungs (displayable or undisplayable) have been selected for printing. This
error is generated if:
Print Rungs is NO, or there are no printable rungs,
-and-
Print Undisplayable is NO, or there are no undisplayable rungs.

"Not enough memory”

Occurs in the OFFLINE/LADDER/PROGRAM screen when a rung cannet be
loaded into offline memory because the offline memory is full. There are 16K
words of offline memory, 16,324 of which are available for ladder rung storage; the
OFFLINE/STATUS screen shows how many words are currently used.

"Wot enough offline memory available”

Occurs when SFW30 is loaded into a personal computer that containg less than
the minimum amount of memory needed to support SFW30 offline memory. The
IBM PC must have at least approximately 210K bytes of memory available to start
up SFW30.
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"Not enough room"

Qeeurs when o rung ie physically teo large to display on the mereen (for example,
there are too many series or parallel contacts). Such rungs can be generated in the
OFFLINE/LADDER/PROGRAM screen because of the way rungs are reformatted,
but they can also pccur when a rung transferred from a MICRO-1 controller
contains more than T parallel or 10 series contacts.

"Offline program is too large”

Occurs in the OFFLINE/TRANSFER screen when attempting to transfer the
offline program into a MICRO-1 processor, and the processor's memory pack is not
large enough to store the entire program. No transfer will take place.

"Open rung”

Occurs in the OFFLINE/LADDER/PROGRAM screen when an incomplete rung
has been entered and the LOAD key is pressed.

"OSERR Error <n>"

This is a type of DOS disk error; it should not occur in normal operation.

"Out of offline memory”

Occurs in the OFFLINE/LADDER/PROGRAM screen when there isn't enough
offline memory left to store a rung,

"Out of range”

A numerical input was outside the range of valid values. Generally, the range of
allowable values is printed on the 23rd line on the screen when the cursor is in
numerical-entry field.

"Qutput shoried to left rail”

QOccurs in the OFFLINE/LADDER/PROGRAM screen when an output, compute
box, or any timer, counter, or shift register input is connected directly to the left
rail. All outputs must be driven by at least one device (contact, IF box, ete.).

"Page margin conflict"”

In the /INIT/UTILITY screen, the speciﬁed page margin is greater than half the
page size.

"Parameter file corrupted”

Occurs on program startup when the auto-powerup parameter file contains illegal
data. The user can set up the program configuration and save a new auto-powerup
file to remove this error.

"Printer route must be different than MICRO-1 controller route"

Occurs in the /INIT/UTILITY sereen when the printer port is the same as the
MICRO-1 controtier purt and the two roules are identical. 1t is iMegal to direct
printer cutput to the processor.
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"Program is too large for memory”

This error may oceur when an attempt is made to download a program from offline
memory which is larger than the MICRO-1 controller user memory.

"Program is too large to load into offline”

Occurg in the OFFLINE/TRANSFER screen if the MICRO-1 controller's memory
is larger than the offline program memory (16K words). This error indicates
corrupted memory.

"Program is UNDISPLAYABLE after rung <n > (ui program address <n>)"

Occurs after transferring a program from a processor or loading a program from a
disk file, and the program contains undisplayable rungs. This error occurs when
entering the OFFLINE/LADDER screen, and it means that the program cannot be
edited in any way, except for deleting the undisplayable rungs {or the whole
program).

"Program with undisplayable rungs cannot be edited"”

Occurs in the OFFLINE/LADDER screen when the user attempts to enter the
program mede, and the program contains undisplayable rungs. The program mode
cannot be entered.

"Protocol error <n>"

This is a low-level communications error. !t usually happens when cables are
connected incorrectly, or an incorreet COM port, baud rate, or drop is specified in
the /INIT/UTILITY screen.

This error can also be caused by incorreetly wiring the user-assembled cable.
When this error occurs in the ONLINE mede of operation, and you are using an
asynchronous communications adapter or serial RS232 port, try Lo reduce the
personal computer’s processor speed so that it is operating at 16 MHz or less.
"Register is read-only”

This error occurs on the ONLINE/DATA screen when an attempt is made to
change a read-only special internal relay.

‘Resullant repisier value too large”

Occurs in the ONLINE/DATA sereen when changing a register’s binary value and
a number greater than 9999 results.

"Reverse current”

Oceurs in the OFFLINE/LADDER/PROGRAM screen when a rung contains
reverse current eonnections.
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"Search object not found”

Occeuyrs in the OFFLINE/LADDER/SEARCH screen when the specified search
object or the next such object cannot be found.

"Sector not found”

This is a type of DOS disk error and should not eccur in normal operalien.

"Security level prohibited”

This error occurs whenever an attempt is made Lo use a funetion without entering
the necessary security Yevel,

"Seek error”

This is a type of DOS disk error and should not oecur in normal operation.

"Shift register address and count exceed 128"

Occurs in the OFFLINE/LADDER/PROGRAM screen when a shift register has
been programmed, and too many shift register bits hauve heen specified. Since
there are 128 available shift register bits (numbered 0 through 127), the starting
bit number plus the bit count must always be less than or equal to 128,

"Shorted network”

Occurs in the OFFLINE/LADDER/PROGRAM screen when horizontal and/or
vertical conneets are used to short out contacts or other ladder elements.

“Timer is missing an oulput"”

This error indicates an internal software problem. The OFFLINE /LADDER
/PROGRAM screen forces the user to program a timer output, and the
OFFLINE/DISK and OFFLINE/TRANSFER screens will signal a timer rung as
undisplayable if it deesn't have an output programmed. This error should never
occur under normal eircumstances.

"Too many AND-LOD/OR-LOD instructions”

This error indicates an internal software probiem. The OFFLINE/LADDER/
PROGRAM screen inserts these instructions correctly, and the OFFLINE/DISK
and OFFLINE/TRANSFER sereens will signal a rung as undisplayable if it has
this problem. This error should never occur under normal circumstances.

"Too many LOD instructions”

This error indicates an internal software problem. The OFFLINE/LADDER/
PROGRAM screen inserts these instructions correclly, and the QFFLINE/DISK
and OFFLINE/TRANSFER screens will signal a rung as undisplayable if it has
this problem. Thus this error sheuld never occur under normal circumstances.

"Unable to close file”
The file could not be closed properly. The file contents may be corrupted.

"Unable to open file <n>"

The specified file could not be opened for reading.
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"Unable to open SFW SEC”

Decurs when first calling up SFW30 if the security-password §ile SFW.SEC could
not be found in the current directory or the directory specified by the environment
variable SFWPATH (if defined). The program will exit immediately.

"Tnable to read disk"
The disk file could not be read.

"Unable to write disk"

The disk file could not be written, This can happen if a disk is write-protected.

"Unknown media type”

A type of DOS disk error; it should not occur in normal operation.

"Unknown unit”

A type of DOS disk error; it should not occur in normal operation.

"VERIFICATION FAILURE"

Occeurs in the /INIT/SECURE screen when the user fails to correctly verify a new
password. The password remains unchanged.

*Waiting for printer Press <ESC > to quit"

Occurs when printing data to the printer, and the printer is inactive. ESCAPE
will abort the printout, and Del will attempt to continue. The printer must become
active before the printout will actually continue; if it doesn't become active, Lhis
error will occur again.

"Wrong file type"

The specified disk file containg the wrong type of data. For example, a file
containing register data was specified as the input for a program-load operation.
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D

D.1 General Specifications

NLU1D

Q Tx—
:e en

- =€) Shieid
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Rx +

Shield

The block diagram shown In iffustrates a possible M{CRG-1 controlier
ring network. The specifications for the RIU10 (Remote interface Unit), NLU10
(Network Link Unit) and general ring network transmission/communication

specifications are included in this appendix,
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Figure D.1 Neilworking the MICRO-1 Controfler
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D.2 Remote Interface Unit
{Class 8005 Type RIU10)

The Class 8005 Type RIU10 (Remote Interface Unit) must be used in order to
access the MICRO-1 processor.
12VDC to RS-422 levels and provides the hardware echo for the ring network.

0.2 SPEQORCATIONS

Power requirement ............

Storage temperature ..........

Operating temperature ........

Humidity range (operating} . ...

Connectors ...................

The RIU10 converts the MICRO-1 processor’s

+12VDC, +10%
(Supplied by MICRO-1 processor. 120mA
current draw on MICRO-1 processor.)

-20° to +70°C.
-4° to + 158°F.

Gto 60°C,
32° to 140°F.

30-895% RH, non-condensing

One connector for Class 8003 Type FCB15
cable from MICRO-1 processor.

One terminal strip:

{TXD-, TXD+, RXD-, RXD+, SHIELD {2)]
for Class 8005 Type NLU10 connection.

"NETWORK"” LED will show dimly in standby
mode and it will flash when communication
pccurs. The LED will be off when the MICRO-1
processor is powered down.
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D.3 Network Link Unit
(Class 8005 Type NLU10)

The Class 8005 NLU10 {Network Link Unit) is an interface between the MICRO-1
controltler R8-422 network and SY/MAX R5-422 port on the SFI3xx card in your
personal computer. It provides a bridge between the RIU10's terminal strip and a
SY/MAX 9-pin COMM port. The NLU10 provides the following features:

® (Convenient wiring connections using a standard CC100 cable.

® (Ground and shield integrity.
¢  Noise immunity.

D.3.1 SPECIFICATIONS

Operating temperature ........ 0to 60°C.
32° to 140°F.

Storage temperature .......... =20° te +70°C.
-4° to +158°F,

Humidity range (operating} .... 30-95% RH, non-condensing

Connector .................... One, standard, female 9-pin SY/MAX RS-422
connector.

One terminal strip:
[TXD-, TXD+, RXD- RXD+, SHIELD (2)].

Note: Both the Class 8005 NLU10 and the Class 8005 RIU10 should be grounded by
properly securing them with two mounting screws at the top and bottom of
each unit. Star washers {(user provided) should be used with each mounting
screw to assure a good connection and proper ground.
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D.4 Ring Network Transmission/Communication Specifications

..............

Full duplex, conforms vo B A RS-422 standard.

1:N
(1:1 for setting device number)

TransZorbs™ on TX and RX terminals (within
Clasx 8045 Type RIU1G oulyl.

TransZorb is a trademark of General
Semiconductor Industries, Inc., a subsidiary of
Square D Company.

Shielded, twisted-pair cable (Belden 8760 or
equal).

9600

990 feet (300 meters) total length between
transmission device and furthest distant 8005
RIU10. See Figure D.2, Maximum distance
from one RIU1D to another RIV10 is also 990
feet.
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PRINTER SETUP AND PRINT E
OPERATIONS

E.1 General Information

This appendix describes the printer hardware and wiring connections, printer
setup, and print operations supported by SFW30. You may print rungs (with and
without labels), labels and cross reference data,

Square D does not offer printers as a standard product. Your local Square D
distributor can recommend printers for your application. A parallel interface is
recommended for faster printing operation. In all cases, it is assumed that the
printer internal switches are correctly set for proper operation.

Note: Make all communication connections before power to the printer and
computer is turned on.

E.2 Printer Connections

Serial Printout Directly to a Printer

To connect a serial printer directly to the IBM compatible computer, a serial port
must exist which maiches the printer assignment in INIT/UTIL mode (COM1 or
COM2). Many personal computers do not have a built-in serial port and thus
require a serial board to be plugged into one of the expansion slots.

Note: The SY/MAX interface board (SFi3xx} cannot be used when printing
directly to 2 prinder, except during the OFFLINE mode. OFFLINE transfer is
not allowed in this configuration.
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illustrates an example of an IBM XT compatible computer to printer

connection.
To IBM XT Serial Printer
SHIELD 1 1 SHIELD
Transmit Data 2 3 Receive Data
Clear to Send 5 11 Supervisory S5end Data
Signal Ground 7 7 Signal Ground
DataSetReady 6 : E 6 Data Set Ready
Data Terminal Ready 20 20 Data Terminal Rearly

Figure £.1 Special Cable for Connecting the IBM XT Compatible
{25 Pin Serial Port} to Serial Printer

IBM AT Compatible Connections

The illustration shown if] Figure E.q can help you to connect the IBM AT compatible to
the printer.

To IBM AT Serial Printer
OPEN 1 1 SHIELD
TransmitData 3 3 Receive Data
Clear to Send 8 11 Supervisory Send Data
Signat Ground 5 7 Signal Ground
Data Terminal Ready 4 j 6 Data Set Ready
Data SetReady & 20 Data Terminal Ready

Figure £.2 1BM AT Compatible (% Pin Serial Port)
to Serial Printer

Paralle! Connections

To connect a parallel port on a printer to an IBM compatible computer or SY/MAX

Clags 8010 Type SPR30 Laptop programmer, refer to the printer and computer
manuals for the pincuts of the 25-pin cable that is required. Refer to A for

software configuration procedures.
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The boldfaced entries in this index indicate the section or appendix in which the

information can be found.

~A-

Adding rungs to your program (appending) 7-11
Addressing /0 §-7

Alphanumeric keys 1-4

ASSIGN (Function 60) 4-12

Asterisks, in status displays 6-8

Autoexec 2-4

AUTO-powerup 2-18

AUTO-START 2-21

Auxiliary 2-7

ﬁB—

BAUD 2-7,8

~C-

Cable kit (CCK-102) A-1
Cabling 1-9-14
direct 1-7
maximum lengths allowable in network A-2
ring network conpeciions §-13
RS-232 1-9
RS-422 1-10
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Cables,
CC100 1-11,13, 14; 2-16; D-1
CC106 1-10,12
FCB15 1-9-14; 2-16
CCK102 A1
Clearing,
errors }-5
filenames from directory 7-8
CLRERR 3.7
CNAME 7-8
Color, selecting 2-14
Communications, See Cabling
Configuration parameter when using printer 2-8
Contacis,
changing the type of contact in a rung 6-3
maximum allowable in rungs 5-11
prefixes that identify contacts 6-17
removing a contact in a rung 6-4
Converter 1-12
Copyright license agreement 1-3
Counters 5-47-53
contact of a counter 5-23
dual counter (C45) 5-49
preset changed in data mode 8-3
selectable counter (C51) §5-51
up counter 5-48
Cross-reference
examining a cross reference entry 11-4
example procedure 11-6
listing of cross reference symbols 11-5

printing cross reference data 11-8

DATA function key 3-7
Data Enter 82
single register 8-6
multiple registers 8-7
Del key 1-5



Delete
eniire program B8-14
labels 10-18
rung 613
range of ryngs 6-14
DENTER 2-9-10
Device number, setting 2-15; 4-8
DIRECT 2.7
Directory 7-7
DISK function key 3-4,7
Disk,
drive 7-6
mode 7-4
operdations over a network 71§
Display 8-17
DOS 2-7
Drop number, assigning 2-15
Function 60, 4-8

~E-

Editing, labels 10-10
summary of keystrokes 10-13
Editing, ladder 6-3
summary of keystrokes 6-5
Error codes B-1-8
first digit B-3
second digit B-5
third digit B-7
additional error B-8
error messages C-1-11
Errors,
clearing error messages 1-5
clearing error status 3-7
ESC key 1-4
ETC function key 1-6
External display latch level 4-8

30598-788-01
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—F-

Filename 7-8

Firmware 3-8

FUNC function key 3-4,7

Funection keys 1-6

Functions, internal
Function 4 (STOP input number) 4-3
Function 5 (RESET Input number) 4-4
Function 8 (Internal relays cleared on power-up) 4-5
Function 7 (UP-COUNTERS cleared en power-up) 4-6
Function 8 (Shift register bits cleared on power-up) 4-7
Function 32 (TMR/CNTR Counted Value External Display) 4-8
Function 34 (Key Matrix Inputs) 4-8
Function 35 (External display latch level) 4-8
Function 60 (Network device number) 4-8

—H-

Halting processor, 3-8
before reassigning drop number 2-17
using stop-input 4-3

Hardware
required to use SFW50 1-2
specifications D-2-4

H/R (Halt/Restart) function key 3-8

ICM200 Converter 1-12
IF instruction $5-54
Input signal, for auto-start 2-21
Insert 6-15
Installation and loading SFW30 2-2
Internal functions 4-2
Internal relays 5-27
cleared on power-up (Function 6) 4-5
I/0, modifying via data mode 8-3



-J-

JEND §5-36-38
JUMP 5-36-38

- K _—
Key Matrix Inputs 4-8
-} =

Labels
examining a label entry 10-2
creating a label file with comments 10-8
memery consumed by label generation 10-4
LADDER function key 3-4
Ladder files
appending 7-11
ladder file 7-8
loading 7-10
recording 7-9
transferring 7-2
Latch 5-27,34
LEDs 3-6
error LED B-1
Length, setting of printed page 2-7
Loading
labels 7-13
ladder files 7-9
over a network 7-15
register data 7-12

Margins, setting of printed page 27
MCR 5-33-36
MCS 5-33-35

30598-788-01
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Memory
consumed by label generation 10-4
aoffline, available 3-3
offline, used 3-3
required to use software 1-2
word usage per rung 1-17
MONITR, mode 2-10

Network device number (Function 60) 4-8
Network, ring 1-13; 2-6;, D-1

NLU 1-11,13,14; 2-10 D-1
Non-retentive registers (Function 6) 4-5

~0-

Offline 3-2

Ounline 3-6

Open circuit 5-11

Operand B-8

Overwrite function values 4-2

~P-

Password, changing 2-12
Path 2-4
Port 2-7
Power supply for auto-start 2-21
Printer
setup from UTIL mode 2-7-8
connections E-1
Printout
cross-reference, (note 7-11); 7-12
labels 10-2-3
ladder with labels and cross reference 6-12
symbol 3-4; -6
PROGRM, mode 2-10, 11
Programming ladder §-10
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-R-

Record, inhibit 7-8
Recording
labels 7-14
ladder files 7-9
over a network 7-15
register data 7-12
Relays, internal
cleared on power-up (Function 6) 4-5
special internal §5-8
Register(s)
non-retentive 2-25; 4-5
file 7-8
retentive 2-25; 4-5
loading data 7-13
recording data 7-12
usage 5-6
Replace 8-16
RESET 2-21, 22, 5-27; also see MCR
Reset input number (Function 5) 4-4
RESTOR 3-7
RESTRT 3-8
Retentive registers 4-5
Ring network 1-13; 2-6; D-1
RiU10 (R8422 interface) 1-10-14;2-7, D-2
RIEU20 (RS232 interface) 1-9; 2-7
RS232 interface (RIU20) 1-9; 2.7
RS422 interface (RIU10) 1-10-14: 2-7; D-2
Run (see auto-start).
Rungs
appending (adding to) 7-11
deleting 8-13
displayable rungs -3
displaying 6-17
inserting 6-15
replacing 8-16
searching 6-7-9
transferring 7-2
undisplayable rungs 6-6; 9-3
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Screen update 2-7
Search
for label(s) 11-16-17
for rung(s) 6-7-9
Security 2-10
SET §-27; also see MCS
Shift registers 5-56-62
bidireciional 5-60
forward shifting 5-57
reverse shifting 5-59
Shift register bits
contact of an SFR 5-23
cleared on power-up (Function 8) 4-7
modified via data mode 8-3
Short cireuitl in rung 5-11
Specifications -2-4
RIU10 -2
NLU10 D-3
ring network D-4
Status, offline 3-2
processor (online) 3-5
STOP input number (Fanction 4) 3-6; 4-3
SYMBOI 3-4

-T-~

Time, setting 2-13
Timers 5-39-46
contact of a timer §-23
interval B-44, 55
off-delay 5-42
on-delay 5-41
preset changed in data mode 8-3
TMR/CT 3-7
TRANSF 3-4
Transferring, ladder rungs 82
TRANS (Transitional) 8-29-30
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UNDISP 6-14

Undisplayable rungs 6-6,14 9-3

Unlatch §-27, 34

Up-counters cleared on power-up (Function 7) 4-6
UTIL 2-5

X~

X-REF (See Cross reference)
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