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NOTES FOR SAFE OPERATION

Read these manuals thoroughly before use of MEMOCON-SC GL60S.
In these manuals, NOTES FOR SAFE OPERATION are classified as
“WARNING” and “CAUTION.”

Lﬁ WARNIN E—] : Indicates a potentially hazardous situation which,

if not avoided, could result in death or serious
injury to. personnel.

Fﬁ CAUTION : Indicates a potentially hazardous situation which,

if not avoided, may result in minor or moderate
iInjury to personnel and damage to equipment. It
may also be used to alert against unsafe practices.

Even items described in PACAUTION may result in a vital accident

In some situations. In either case, follow these important notes.

The following shows the symbols of prohibition and mandatory action.

@ PROHIBITION r : Specifies prohibited handling.

MANDATORY

ACTION [ : Specifies actions that must be taken.

After reading these manuals, keep them readily available for those
using the equipment.




1 INSTALLATION | e .
/A CAUTION

.- The installation environment must mest the environmenta! conditions given

in the product catalog and manuals. .
Using the GL60S in environments subject to high temperatures high humid-

ity, excessive dust, corrosive gases,. vibration, or shock can lead to electric

shock, fire, or faulty operation. ) |
|

Do .not use the GLE0S.in the fdllowingliloéations.

- Locationis subject to dlrect sunhght or ambient temperatures not be- ‘
tween 0 and 55TC.°

. Locations subject to relative humldlty in excess of 95%, rapid changes
in humldlty, or condensation.

. Locations subject to corrdsive or flammable gas. - ‘
- Locations that would subject the GL60S to direct vibration or shock.

. Locatlons subject to contact with _walter, oil, chemicals, etc.

. Install products correctly according to the instructions.
Improper installation may result in accidents or malfunctions.
(D Be sure all screws are tight.
All screws for mstallatlon and terminal board should-be securely tlghtened
" and checked . for loosening. Malfunctions in the GL60S may occur as a ‘

result of loose screws.
@ Install the mounting base correctly. . . _ .
Install the mounting base facing in the cor‘rect dlrectlop. Incorrect instal-
lation may result in accidents or malfunctions.
- When installing the mou‘ntmg base, leave the cover on to prevent contami-
nation from foreign matter.
Foreign matter can cause malfunction in the GLE0S.
. Do not remove the cover of the connector where a module is not mounted. ‘

Foreign matter can caus‘e malfunction in the GL60S.




2 WIRING

/A\ cAuTiON

- Connect a power supply complying with the rated specifications.

A power supply that does not comply with the rating may cause a fire.

* Wiring must be performed by qualified personnel.

Mistakes in wiring can cause fires, product failure, or malfunctions.

* When wiring, do not allow foreign matters such as wire chip to enter the

mounting base or the module.
Foreign matter can cause fires, product failure, or malfunctions.

* When using output modules without built-in fuses, connect the fuse in series

with the load to conform to load specifications. :
Unconnected fuses may cause fire, breakdown, and damage output circuits.

& MANDATORY ACTION

* Ground the protective ground terminal to a resistance of 100Q max.

Failure to observe this instruction may result in electric shock or malfunction.

INSERT THE INTERFACE CABLES PROPERLY

|

' Insert the connectors of the various interface cables that are connected to

GL60S into the communication parts and secure them properly.
Failure to observe this instruction may result in malfunctions.

-

NOISE REDUCTION MEASURES

When noise from external power supply lines causes probiems, install an
insulated transformer and noise filter for effective noise prevention.
Insufficient noise reduction measure may cause malfunctions in the GL&0S.
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: |
/\ SEPARATE WIRING PROPERLY

- 1/0 lines connecting extel‘nal devices to the GL60S must be selected based

on the following considerations:

mechanical strength, resistance to noise,. wiring distance, 51gna1 voltage, etc.
. 1/0 lines must be separated from power lines both within and outside of
the control panel to minimize the affects of noise.

Faulty operation can result if /O lines are not sufflclentlyfseparated from

power lines.

(Example of external wiring)
Steel plate separator

Power circuit General control Digital 1O Analog /O Puise input
cable circuit cabl‘e . signal cable signal cable signal cable
0000 0000 QO00O Q000 0000




3 PRECAUTION UPON USE

/\ WARNING

- Do not touch module terminals under current conditions,

There is danger of electric shock.
- Provide an emergency stop circuit,
GL#60S. .

Failure to observe this instruction may result in

equipment.

when depressed.

personnel.
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Provide an emergency stop circuit at the exterior of GL0S., —

An emergency stop circuit for the control system should not be con-
structed using the ladder programming in the GL.60S. Install an emergency
stop circuil to an external relay as shown below.

Use a NC contact (mechanical contact) to connect the emergency stop
switch. The emergency stop switch should cut off the main power supply

If these steps are not followed, the emergency switch will not engage
even i input circuits are damaged or cables are cut.
follow instructions may cause damage to machines and

interiock circuit, etc. at the exterior of

Injury or damage to

Failure to
injury to

CONTROL POWER PRLY
ST _CIENTROL POWER SUPFLY ON
MC1
EMERGENCY —.—..J
STOP SERVO ON
@ MC1 SERVO OFF »
ESP-TBOX ALM ME2
SURGE ABSORBER
NOISE FILTER
MEMOCON GL60S
MC1 NOISE FILTER
{ |
—i
r CONTROL SIGNAL
. SERVOPACK TO POSITIONING MODULE
MC2
|C|_ R ENCODER
L
| L s 1
I | U
— v ﬁ) SERVOMOTOR
W




{Continued)

Provide an interlock ‘circuit. at the exterior of the GLB0S.

Provide an interlock (11rcu1t at the exterlor of the GLGOS to prevent
injury or damage to equlpment

[l

(Example} Interlock phase 'for forward and reverse drives
To prevent forward and reverse operation signals
simultaneously, install an' interlock’ circuit in the GL60S ladder program.
At the same time, use auxiliary contacts of external magnetic contactor
to install a second mterlock cxrcult to prevent forward and reverse
“drive magnetlc contactor% from being turnéd on 51multaneously

from- being turned on

'

) OUTPUT -
R , CPU MODULE MODULE
LADDER S
PROGRAM . . R Jyfv\ - LoL
E Qutputprogram | T[T M‘ : —0 s O—1
1 ‘with interlock ' } ! LT OVERCURRENT
\ circuit prevents | Teeenl LT RELAY -
1 FWD/REV sigrats - F -l R CONTACT
1" from being ON ' T ]
+ simultaneously. .:r' ______ I O 7 O e
’ L f 1 .
INTERLOCK BY AUXILIARY CONTACT..
OF MAGNETIC CONTACTCR -
T DL - INDUCTION
MCCB F (FORWARD) | = . MOTOR

—
R (REVERSE}

/A CAUTION .

- When using output modules without bu1|t in fuses, connect the fuse in series
with the load to conform to load speclﬁcataons :
Unconnected fuses may cause flres, breakdowns or damage output circuits.




4 MAINTENANCE

/N\ WARNING

* Do not reverse polarity, charge, disassemble, or expose battery to heat or
flame.

There is danger of bursting or fire.

& PROHIBITION

- Do not attempt to disassemble or modify the MEMOCON-SC in any way.

Doing so can cause fires, product failure, or malfunctions.

MONITOR THE LIFE OF BATTERY

- Monitor the iife of CPU module built-in battery.

If the “BATTERY ALARM?” indicator lights, replace the battery with a new
one within a month. CPU module memory {(ladder program, etc.) may be
erased if battery change is delayed. .

OVERHAUL POWER MODULE REGULARLY

* Perform power module overhaul every b years.
Malfunction in the power supply unit may occur due to deterioration in
product lifetime of smoothing capacitors, etc. Shortening overhaul frequency
should be considered under the following conditions:
* When used in areas of high humidity or heavy climate change.
* When there are large fluctuations in electrical voltage, load, frequency and
waveform.
* When equipment was stored in a harsh environment or left unused for
long periods.

— Vi —



5 GENERAL PRECAUTIOI‘\I : o

- GL60S was not designed or manufactured for use in devices or sysiems that

concern peoples’ lives. ;
Users who intend to use| the product described in this manual for special
purposes such as devices or sysiems relating to transportalon medical,
space aviation, atomic power control, or underwater use must contact
YASKAWA representatlves beforehand. )

- This product has been rnanufactured under strict quality control guidelines.
However, if this product 1s to be installed in any location in which a failure
of GLB0S involves a life and death situation or in a facility where failure
may cause a -serious accident,- salety devices must be-installed to- minimize
the likelihood of any accident. . .

- Any illustrations, photographs, or example used in this manual are provided
as examples only and may not apply to all product to Wthh th]S manual is
applicable.

- The products and spemflcatlons described in this manual or the content and
presentation of the manual may be changed without notice to improve the
product and/or the manual.

"A new version of the manual w1ll be re- released under a revised document,
number when any changes are made

+

. Contact vour YASKAWA representative listed on the back of this manual

to order a new manual whenever this manual is damaged or lost.
Please provide the document number listed on the {ront cover of this
manual when ordering. | .

- Contact your YASKAWA representative listed on the back of this manual
to order new nameplates whenever a nameplate becomes worn or damaged.
- YASKAWA cannot rnake any guarantee for products which have been

- modified. :
YASKAWA assumes no responslb;hty ‘for any injury or damage caused by
a modified product

— Vi —




OVERVIEW

* This manual describes the followin

OF MANUAL

D System configuration
@ System function and specification
3 Operation function
@) SFC function

® Installation and wiring

(® Internal board installation and

(@ Dimensions . _
* Read this manual carefully in order to use the GL60S properly.

Also, keep this manual in a safe

whenever necessary.

- Refer to the following manuals as necessary.

g items of GL60S.

mounting hole dimensions

place so that it can be used

DESCRIPTIVE INFORMATION

Document Title Document Number Content W
MEMOCON-SC GL60S Describes functions, specifications,
P150 PROGRAMMING PANEL SIE-C315-14. 2 application methods, etc., for the

NI;)IM};{’ DESCRIPTIVE INFORMATION : P130 Programming Panel.

Inti(r:'f:; MEMOCON-8C GL80S Descibes the SFC funtion, specifi-
P150 PROGRAMMING PANEL SIE.C815-14, 3 cations, application Methods, etc.,
DESCRIPTIVE INFORMATION for the P150 programming panel.
MEMOCON-SC GLAGS, GL&IS, GL70H Describes functions, specifications,
2000 Series 1/0 Modules SIE-C815-13. 3 application 'methods, etc., for the

1/0 DESCRIPTIVE INFORMATION 2000 Series Digital I/O Modules.

Modules MEMOCON-SC GL40S, GL60S, GL70H Describes functions, specifications,
2000 Series Analog I/0 Modules SIE-C815-13. ¢ application methods, etc., for the
DESCRIPTIVE INFORMATION 2000 Series Analog 1/0 Modules.
MEMOCON-5C GL40S, GLA0S, GL70H Describes functions, specifications,
2000 Series SIE-C815-13. 11 application methods, etc., for the
Reversible Counter Module ' 2000 Series Reversible Counter
DESCRIPTIVE INFORMATION Module (B2801), .
MEMOCON-SC GL40S, GL60S, GL70H Describes functions, specifications,
200 Series SIE-C815-13. 12 application methods, etc., for the
PRESET COUNTER MODULE - 2000 Series Preset Counter Module
DESCRIPTIVE INFORMATION (B2802).

MEMOCON-SC GL40S, GL60S, GLTH Describes functions, specifications,
2000 SERIES SIE-C8I5.13. 13 application met.h_odsf, ete., for the
POSITIONING MODULE B2803 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2803.

MEMOCON-SC GL40S, GL60S, GL70H Describes functions, specifications,

Intelligent | 2000 SERIES SIE.C815.13. 14 application methods, etc., for the

Modules | POSITIONING MODULE B2813 : 2000 Series Positioning Module

B2813,

MEMOCON-SC GLA0S, GL6GS, GLT0H
2000 SERTES

POSITIONING MODULE B2823
DESCRIPTIVE INFORMATION

SIE-CB15-13. 16

Describes functions, specifications,
application methods, etc., for the
2000 Series Positioning Module
B2823.

MEMOCON-SC GLAOS, GL60S, GLT0H
2000 SERIES I/0

POSITIONING MODULE B2833
DESCRIPTIVE INFORMATION

STE-C815-13. 17

Describes functions, specifications,
application methods, etc., for the
2000 Series Positioning Module
B2833.

MEMOCON-SC GLACS, GL60S, GLT0H
2000 SERIES 1/0

PID MODULE

DESCRIPTIVE INFORMATION

SIE-C815-14. 24

Describes functions, specifications,
application methods, etc., for the
2000 Series 1/0 PID Module (B230).
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MEMOBUS ’ ‘ - SIE-C815-13. 60 application methods,-ete,, for
DESCRIPTIVE INFORMATION A MEMOBUS. )
%OE(?AS?C?ESSC GL60S, GLSCH, GL?OH Describes functions, specifications,
ASCHEI'\}I{ODULE SIE-C815-14. 4 application methods, ete., for
DESCRIPTIVE INFORMATION ~ | the ASCI] Modules.
MEMOCCON-SC GL60S Describes functions, specifications,
COMM COMMAND - - 1 SIE-C815-14. 5 application. methods, etc., for
DESCRIPTIVE INFORMATION the COMM COMMAND.
MEMOCON-SC GL&IS | Describes functions, specifications,
) REMOTE 170 SYSTEM ) SIE-C815-14. 7 application methods, etc., for the
Communi- | DESCRIPTIVE INFORMATION REMOTE.I/O SYSTEM.

Modules | 2000 Series

MEMOCON-SC GLADS, GL60S, GL0H | Describés functions, spetifications,

cation - — - -
MEMOCON-SC' GLAGS; GLES, GL?OH Describes functions, specifications,

SIE-C815-14. 8 application methods, etc., for the

PC Link Module S . :

DESCRIPTIVE INFORMATION _ 9000 Series PC Link Module (IF64).
%’I&I}%C')PC:?Z&—SC Describes functions, specifications,
'OPTIC P:L LAN SYSTEI\;I ‘ SIE-C815-14. 16 application methods, etc., for the

DESCRIPTIVE INFORMATION ' YENET-3200 Optical Lan System.

MEMOCON-3C GL20/GL6()S_ _ | Describes functions, specifications,
INTERFACE MODULE - & ' SIE-C815-14. 18 application methods, etc., for the

DESCRIPTIVE INFORMATION ' Interface Module.

MEMOCON-SC GLAGS, GLA0S, GLWH Describes functions, specifications,
2000 SERIES - t SIF-C815-14. 82 application methods, stc., for the

Uni-Wire Interface Module 2000 Series Uni-wire Interface

USING

DESCRIPTIVE INFORMATION Module (B2808).

THIS MANUAL

. This manual concerns people involved with the following activities.
. (D Preparing an estimate for the GL60S - L

¥

(@ Evaluating the GL60S for use oo .

(@ Design and setup of GL60S installed control panels and operation panels
@ Manufacture of GL60S installed control panels and operation panels
(® Inspection of GL60S installed control panels and operation panels
® Test run adjustment of GL60S installed control pangals' and operation panels

‘ @ Mai_nténah_ée of GL60S installed control panels and operation panels

- Meaning of Basic Terms N

In this manual, the following terms indicate the meanings as described

below, unless otherwise specified. ., -~ - )

- PC=Programmable Controller

. PP=Programming Panel

. GLA40S, GL60S = MEMOCON-SC GL40S, GL60S; GL60H, GL70H
GL60H, GL70H - Programmable. Controllers . - - .
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SECTION 1
INTRODUCTION

1.1 GENERAL

A Programmable Controller (PC) is a solid-state device designed to perform
logic decision making for industrial control applications. The PC can be
used as a direct replacement for relays or solid-state electronics in an indus-
trial environment. Features of a PC compared to standard industrial control
devices include the following:

-

Solid-state for maximum reliability._

Programmed with simple ladder diagram language.

Easily reprogrammed with a programming panel if requirements change.
Coﬁtroller is reusable if no Iongef required for original application.

Indicator lights provided at major diagnostic points to simplify trouble-
shooting. :

Maintenance is simple, based upon module replacement, and insures
minimum downtime and maximum production.

Cmmunicates with a central computer for machine monitoring, and date
gathering and reporting.

The GL60S Controller is the finest example of PC technology available

today. Some of the advantages of this in addition to all of the above
features include the following: :

Low cost — hardware cost less than installed relays.
Compact — smaller cabinet size and less floor space required.
Operation monitored with a unique Sequential Function Chart (SFQC).

Higher speed control performed by 2-level scan method.
Easily-debugged program by a trace-back function.

Expandable 1,70 with 2000 series modules.

Easy installation of field wiring, intermixing any type of L70.
Retentive memory for logic and timer. counter values.
Programmable devices plug directly into controller.

Real-Time, On-Line Programming — a YASKAWA standard of excellence
for maximum flexibility.




SECTION 2

GL60S CONFIGURATION

Table 2.1 GL60S Configuration ., - |

Description

Component

CPU Module (CPU)

The CPU module ;i'ni:ludes a logic solver and memory. The
ladder circuits are stored in the memary and solved according
to input data sent from an IO driver. The results are output
to the 1,70 driver. )

The program memory is available in 32K words. The GL60S
is capable of dealing with discrete inputs/outputs (ONOFF
signals) of up to 4,096 points and up to 512 register inputs,”
outputs (5-digit decimal or 16-bit binary data).

Main Power
Supply Module

The main power supply module supplies DC power to CPU
module, optional modules and IO modules in rack 1 of CHL

Auxiliary Power
Supply Module

The auxiliary power supply module supplies, DC power to 1/O
buffer module and 1O meodules in each expanding /0 rack.

IO Processor
Module (IOP)

The [0 processor module includes two RS-232C ports
(MEMOBUS) for communication with the Programming Panel
and a computer. By operating the front Register Access Panel
(RAP), it is possible to- display the status of the coils and
input relays, to perform simulation (forced ON/OFF), to,
display and alter the contents of the registers, and to set and
display communication parameters. 170 driver is 'incorporated
communication module.

Expanding
Communication
Module (COMM)

This module is used to expand the i‘.omr_huﬁication ports. For
communication with the programming panel and a computer,
two RS$-232C ports (MEMOBUS) are also available.

170 Buffer Module (I0B)

The 1,70 buffer module is used for rack 2 or higher.

RAP{Register
Access Panel)
Module

« For coil or input relay:

- Monitoring ON_ OFF status, disabling (forced ON,OFF).

- Displaying or altering register contents.

- Setting ;or displaying communication parameters.

- Monitoring ON,”OFF status of coil or input relay by status
indication LED. . : ' ’ .

+ l-scan pulse monitoring available,

1,70 Modules
(2000 Series)

- "Discrete signal modules:
One module is provided with inputs or ocutputs of 16, 32 or
64 circuits.

It is usable for numeric signals (by 1O allocation).

» Numeric signal modules:

One module ts provided with eight numeric inputs or
outputs of 16 hits.

- Analog modules: : -

An A D converter module has eight circuits and a D A
converter- module of two circuits. - ‘

+ Other modules:

Counter module, positioning module

Mounting Base

The CPU module, power supply module, peripheral modules,
and 1.0 modules are mounted on a mounitng base. The type
of the mounting base (three types) varies with the type of
module. The modules mounted on the hase are connected to
each other via a built-in mother beoard. Connections between
mounting bases are made with cables.

Programming Panel

The programming panel permits storing a program, altering
or deleting the stored program, monitoring status, and printing
out a ladder diagram through a connected printer.

_2_




TO CHANNEL 3

CHANNEL 2
CHANNEL 1 y
STATION 31
MAX
-
@ Fou
L o
g jn_écoq-mw am-—wm‘vmmr\m
o === o I~ I,
Rack 1 || |25 |=]015121215 5|5 2/218/5]3|5|8|5 (5|8
%%U"uc‘:'xwmm Pleip|v|v|n|a|a|ale
37} =
=
> -
20 2
@ —|etfois|w|e]l~|o|o % —lNjm|glw|o|~|n|o
& = ol I -l T R ol D & ol gt Wl el Tl H ol ol el
oz 2| 181816\815/5)5155 HREEIE R
o hiln|»n|eonlele|o 2 O b\ Bhipihin|o|a|®
2|5 2
Zir 0
gill =
a —tN|mig{n]|oi~]|wo|mn [} — Nt |low|loj~joioe
& Pl el e el e B o i) el el el el e e Al Ll
racks |21 1515181516151515|5 HREEIEE e
& | b | n|oln|n|a|a|le g nln|n|lo|o|nlhin| 5
= =[]
< <L
5 =
g £l
c.:r:’ NI g|lwifo|~|o|o ‘; :::lm-:rmcof-»coc:\
& el e e ol e T e iy & e e =l ==
Racks |2} 19181515]51515515 AREEEEEEEEE
2 D lelaia|ald|la| o 2 ARG RGR b A R R s
Ed =z
QU STATION 1
'
a — N[ |w|lw|~|lo]lxs
& (el =l IS [T S [P O T
Racks 121 191915121219(3(318
= win(ov|on|lo|le|lo|lal|l&s
5
<%
Note:

1. Slots 1 to 3 are available in rack 1 of channel 1 (local). If COMM and RIOD are not used,
up to 6 slots are available. And up to 31 stations can be installed for channels 2 and 3 (remote)
each; up to 4 racks can be installed for each station.

2. Up to 256 modules each for discrete input, discrete output, register input and register output, up
to 1024 total L0 modules, can be installed. Although the combination of input and output
modules can be arranged freely, there are the following limitations:

* Discrete input + discrete output = 4096
* Register input + register output = 512




SECTION 3

GL60S SPECIFICATIONS. ~
3.1 BASIC GL60S SPECIFICATIONS

Table 3.1 Basic GLE0S Specifications

Items

Specificai;ions

Power Supply

Single-phase 85 to 132 (121) VAC, 47.5 to_63Hz

Consumed Power

Holding Time

150 VA (main power supply module), 70 VA-(aux. power supply module)

10 ms

Ambient Temperature

0 to + 55°C (excluding peripheral devices).

Storage Temperature

-20°C to + 85°C (excluding lithium bat}:ery)_

Humidity

30% to 95% relative (non-condensing)

Vibration-Resistance

In compliance with JIS® C 0911 (excludixﬁg_peripheral devices)

Shock-Resistance

10 G 'rna’.x. '(exclluding periph'erai devices) I

Environmental Condition

Free from explosive, inflammahle, corrosive gases-

Grounding

Grounding rAeéistance: 100 or less

-Dielectric Strength

1500 VAC for 1 minute

Insulation Resistance

100 MQ -or more ‘at 500 VDC -

Noise Immunity

1500 Vp-p, puise width: 1 s, rising time: 1 ns

*Japanese Industrial Standard

3.2 CPU MODULE

“RUN" INDICATOR

“BATT ALARM” INDICATOR

BATTERY COVER

Fig.

Selection of Auto Run Function

ISW-1 . - OFF
1SW-2 ON
ISW3"". .. | ON
1SW-4: - OFF -

@ By setting built-in dip switch as 1 10 4, CPU
Y lurns into auto RUN after power ON,

CPU Module Function
Function [Program Function Bottom
T [Basic Remotelxscp| PC [rener] f"[féb:“:‘"
Type 24-bit) 110 Link | -3200 |"C oy [Fusiction
DDSCR fkw| © | O | x| x | x | x |22
%‘31‘_56315‘0 kW| O | O | x | x | x | x| T
%DL%%IS‘I wl o oo |Ootlx | x|V
DOSR paw| o o 0 | O | O | x |26
DDSCR puw| 0 |0 | O |0 | O | O |22

3.1t CPU Module

-4 —



Table 3.2 CPU Module Specifications

Items Specifications
Type » DDSCR-GLG0OS
Control Method Stored program and scan control
Programming Relay ladder diagram symbology, SFC (Sequential Function Chart)

Program Memory Size

32k CMOS RAM with battery back-up (24-bit per word)

Data Memory Size

9999 words holding registers, 4096 words constant registers, expanding
register (optional), CMOS RAM with battery back-up (16-bit per word)

Scan Time

0.125 us per word (basic instruction)

Logic Function

* Normally open contact, normally closed contact
Rela * Transitional contact(OFF to ON), or (ON to OFF)
¥ * Horizontal shunt, vertical shunt, vertical open
* Coil, latched ceil
* Type: Seconds, tenths of seconds, hundredths of seconds
Timer * Maximum preset value: 4-digit decimal
» Setting available from external device
» Up counter, down counter
Counter » Maximum preset value: 4-digit decimal
* Setting available from external device
* (Double-precision) addition, (double-precision) subtraction,
Arithmetic (double-precision) multiply, (double-precision) divide
(in 4- or 8-digit decimal)
Arithmetic (Double-precision) addition with sign, {double-precision)
with Sign subtraction with sign, multiply with sign, divide with
: g sign (in 4-or 8-digit decimal) _
Sauare . ISquare root (SQRT), Double square root (DSQR)
Trigonometric| a. .
Function Sine, Cosine
Move B—T, T—R, T—T, BLKM, FIN, FOUT, SRCH, STAT, TSET
Move with + DIBT,DIBR :
Index « SIBT,SIBR
Data Convert | BIN,BCD,SWAP,SORT,BYSL,BYCM,BADD
Matrix AND, OR, XOR,COMP, CMFPR, MBIT,SENS, BROT, MROT,
TWST, BCNT
Special
Function GOSUB, SKIP
ASCII READ, WRITE

* Discrete 1,70 points:

Input + Qutput =4096 points (512 bytes)

* Register 10 points:" Input + Output =512 registers (1024 bytes)

* No. of local channels: 1 (42 70 modules max in use per channel)
glfiﬂs/oumm - No. of remote channels: 2 (31 stations per channel, No. of L-O
points per station:
IN = 512 bytes (DI + (16 x RI) = 4006)
OUT = 512 bytes (DO + (16 x RQ) =< 4096)
+ Checksum of memory ’
* Watchdog timer checking
; : + Battery monitoring
E&iﬁ?&?w * Internal code checking

* Reference number checking
* 70 allocation checking
* Memory diagnostic

Backed-up Memory

» Type:

» Battery life: )
* Memory contents holding time:

l-lithium battery

5 years, at 25K
1 year, at 25K

Indicating Lamp

* RUN: Lights when CPU module is proper in operation.
* BATT ALARM: Lights when the output voltage of CMOS RAM
back-up battery is low level, with AC power supply turned om.

Mounting Location

On mounting base MB60(CPU base)

Dimensions in mm

60 (W) x 250 (HY x 100 (D)

Approx Mass

0.6kg




3.3 POWER SUPPLY MODULE

(1) Main Power Supply Module B

T “POWER" INDICATOR
vt e 6] .

(IOP, etc.), and 1,0 (CHI rack 1) modules

R
' @ || npUT VOLTAGE
10010 120VACQ)_ © || @ t0132VA0)
. il ®
® i1 NOT USED
: &
POWER —3 ® | GROUNDING®
- TERMINAL B 1 ®
TERMINAL . IS—_ OFF AT GL60S STOP
COVER e ¢ 2 ® (100 VAC, 1A CONTACT)
*Grounding resistance:
N 10002 or less
, Fig. 3.2 Main Power Supply Module
Table 3.3 Main Power Supply Module Specifications
[tems Specifications
Type JRMSP-PS60
Function DC power supply for 2 CPU module, function modules

Input Voltage

| single-phase 85-132 VAC, 47.5°63 Hz, 150 VA

Transient
Input Voltage

0-154 VAC (10 ms)

Inrush Current

30 A {peak) or less '

Leakage Current

1 mA or less

Fuse

Glass tube fuse (5 A)

Indicating Lamp

POWER:* Lights when power supply is proper.

Monitoring Contact

STOP: ON at GL60S Tunning, OFF at GL60S stop

Mounting Location

On mounting base MB60 (CPU base)

Dimensions in mm

75 (W)} x 250 (H) x 94 (D)

Approx Mass

0.9kg




(2) Auxiliary Power Supply Module

“POWER" INDICATOR

R[]
100vAc & T_@_ INPUT VOLTAGE
CIRCUIT ! (® ]| (8510 132vAC)
PROTECTOR 19| cRrouNDING®
- GND__ 1] —~ |
POWER ' ['S _Q OFF AT GL80S STOP
TERMINAL ?‘ZL@ {100 VAC, 1A CONTACT)
POWER
58791 o87-97 TERMINAL
*Grounding resistance;
TERMINAL 10002 or less
COVER
Fig. 3.3 Auxiliary Power Supply Module
Table 3.4 Auxiliary Power Supply Module Specifications
ltems Specifications
Type JRMSP-PS21,7PS-22
Function DC power supply for 1,70 buffer module and 1. 0O modules.
Single-phase 85-132 VAC, 47-63 Hz,
Input Voltage 70 VA (PS21), 100 VA (PS22 PS22A)
Transient
Input Voltage 0-154 VAC (10 ms)
Inrush Current 30 A (peak) or less
Leakage Current 0.2 mA or less
Fuse Circuit protector (3A) only in PS21
Indicating Lamp POWER: Lights when power supply is proper,
Monitoring Contact STOP: ON at GL60S running, OFFat GL60S stop
Mounting Location On mounting bases MB22A and MB70
Dimensions in mm 60 (W) x 250 (H) x 94 (D)
Approx Mass 0.7kg

@ The following shows 5V power supply capacity:

P321+MB22 @ Up io 4.0A
PS22A /PS22+MB22A: Up to 7.5A




3.4 COMMUNICATION MODULE
(1) IO Processor Module (I0OP)

MEMORY PROTECT
SWITCH

RESET SWITCH —
DIP SWITCH Gy

L

Fig. 3.4

- % “ERR1” INDICATOR
: \ “TX2" INDICATOR

=] " READY" INDICATOR

—_—
T RX1”

“TX1" INDICATOR
INDICATOR

“RX2" INDICATOR
“ERR2” INDICATOR

RAF CONNECTOR

QP Module

Table 3:5 10P Module Specifications

Items Specifications
Type JAMSC-IF60 _ o )
- For communication with P150 programming panel and a
computer using 2 MEMOBUS perts (slaves).
Function - Discrete IO status indication, disable operation, regis-

ter contents indication, set (with register access panel)
~+ Local [0 driver built-in

No. of Ports 2 ports ber module

Communication | py s Rg_232¢ -
Specification
Baud Rate 19200/9600/4800/2400/1200/600/300/150
Data Bits 7 or 8 bits
C ica- )
tigg‘?z:éca Parity Even, odd or non
Stop Bits 1 or 2 bits
Protocol MEMOBUS protocol

Transmission CRC-16 or LRC

Check

Connector D-SUB 9 pin
« READY: Lights when IOP module is proper.
~TX1: Lights at port 1 transmitting.
+ RX1: Lights at port 1 receiving..

Indicating Lamp - ERRI1: Lights at port ! communication errror.

+ TX2: Lights at port 2 transmitting.
- RX2: Lights at port 2-receiving. :
+ ERR2Z: Lights at port 2 communication error.

Mounting Location

On mounting base MB60 (CPU base)}

Dimensions in mm

37.5 (W) x 250 (H) x 94 (D)

Approx Mass 0.6 kg

Note: For dip switch setting, refer to Par.9.2
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(2) Expanding Communication Module. (COMM)

SWITCH

DIP SWITCH
PORT 3

PORT 4

Table 3.6 COMM Module Specifications

. “READY” INDICATOR
T -—— "TX3" INDICATOR

&

RX4" INDICATOR
“ERR4" INDICATOR

MEMORY PROTECT = \ ‘RX3” INDICATOR
- “ERR3” INDICATOR |
RESET SWITCH .- i “TX4" INDICATOR
¥

-y

|

Fig. 3.5 COMM Module

Items Specifications
Type JTAMSC-IF61
Function For more communication with P150 and a computer using
2 MEMOBUS ports (slaves).
No. of Ports 2 ports per module

Communication
Specification

EIA RS-232C

18200,-°9600,4800,-2400,1200,7 600,300, 150

7 or 8 bits

Even, odd or non

I or 2 bits

Baud Rate
Data Bits
Communica- Parit
tion Port arity
Stop Bits
Protocol

MEMOBUS protocol

Transmission

CRC-16 or LRC

Check

Connector D-SUB 9 pin
 READY: Lights when COMM module is proper,
+ TX3: Lights at port 3 transmitting.
- RX3: Lights at port 3 receiving.

Indicating Lamp * ERR3: Lights at port 3 communication error.

- TX4: Lights at port 4 transmitting.
- RX4: Lights at port 4 receiving.
 ERR4: Lights at port 4 communication error.

Mounting Location

On mounting base MB60 (CPU base)

Dimensions in mm

375 (W) x 250 (H) x 94 (D)

Approx Mass

0.5kg

Note: For dip switch setting, refer to Par.9.2.




-(3) Remote 1,7O Driver Module (RIOD) -’ _ R ‘ S -

-

“READY” INDICATOR

“BMT TX" INDICATOR
“BMT RX” INDICATOR

“RMT-ERR” INDICATOR
DIP SWITCH

REMOTE IO
COMMUNICATION
PORT

Fig. 3.6 RIOD Maodule

;rable 3.7 RIOD Module Specifications — - -

= Items - “Specifications
Type JAMSC-IF62 /IF62A
« For 1,70 modules in remote Use.
Function + As master station in remote communication line.
» For use of ASCII module. )
Topology Bus
Trar}sm1331on Coaxial cable
media
Transmission - .
method B‘aseband (Manchester codlqg)
500Khps,” 1Mbps,~2Mbps,~AMbps
Remote Data baud rate (Selected. by SW)

Communication Max. cable length | 1km (in use of 11C-FB)

Max. No. of
station

31 Stations

- Failure station : Automatically discon-
nected from the line.

+« Recovered station: Automatically conn-
ected to the line,

- READY . : Lights when RIOD module is proper.

Trm:lbleshooting

Indicating Lam - RMT TX : Lights at remote 1 transmitting.
g p «RMT RX . : lights at remote 1 receiving.
« RMT ERR : Lights at remote 1 communication error.
Mounting Location On mounting base 'M'BGO(CPU base)
Dimensions in mm 37.5 (W) x 250 (H) x 94 (D)
Approx Mass 0.5kg

Note: For dip switch setting, refer to Par.9.2.
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(4) Remote 1,70 Receiver Module (RIOR)

"READY” INDICATOR
"RMT TX” INDICATOR
“RMT RX” INDICATOR

-

MEMORY PROTECT = ‘\ “RMT ERR" iINDICATOR
SWITCH : “I/0 ERR" INDICATOR
RESET SWITCH “PP TX” INDICATOR
OIP SWITCH “PP RX" INDICATOR
“PP COMM ERR” INDICATOR
REMOTE 1/0
COMMUNICATION PORT
STATION ADDRESS
P150P.P. PORT SWITCH
588-49
Fig. 3.7 RIOR Module

Table 3.8 RIOR Module Specifications

Items Specifications
Type JAMSC-IF 70 ‘
*For L0 modules in remote use,
* As each slave station in remote communication line.
Function 170 modules driven via a local 17O bus.

* One communication port provided for P150:
For programming, monitoring.

Topology

Bus

Transmission media

Coaxial cable

Transmission method

Baseband (Manchester coding)

) Data haud rate
Remote Communication

500Kbps,”1Mbps,”2Mbps,” 4Mbps
(Selected by SW)

Max. cable length

1 km (in use of 11 C-FB)

Max. No. of station

31 Stations

Troubleshooting

* Failure station: Automatically disconnected from T.h? line,
-» Recovered station: Autematically connected to the line.

Number of ports

1

Transmission mode ETA RS-232C

Baud rate 9600 bauds
Communication Port Device address L

Data 8 bits

Parity check EVEN

Connector 9-pin D subconnector

Connected equipment P150

* READY: Lights
+ RMT TX: Lights
+ RMT RX: Lights
Indicating Lamp %T EEl'gg I%Igﬁ%:
+ PP TX: Lights
« PP RX: Lights
*PPCOMM ERR:  Lights

when RIOR module is proper.
at remote transmitting.

at remote receiving,

alt remote communication error.
at communication error.

at PP transmitting.

at PP receiving.

at PP communication error.

Mounting Location

On mounting base MB70 (RIOR base)

Dimensions in mm 60 (W) x 250 (H) x o4

(D) mm

Approx Mass 0.6kg

Note: For dip switch setting, refer to Par.9.2.




(5) Register Access Panel (RAP)

-,

: Régister Accéss Panel

S

- T
‘ K

*
o

v oeagxawa M
< 58870

| o
o
L

- Fig. 3.8 Register Acceéss Panel

Table 3.9 RAP Specifigations

Items . Specifications

Type DISCT-IF69

- For coil or input relay:
monitoring ON_OFF status, disabling (forced ON, OFF).

- Displaying or altering register contents.

Function - Setting or displaying communication parameters. .

- Monitoring ON_ OFF Status.of coil or input relay by status
indication LED.

» l-scan pulse monitoring available.

Mounting Location On I/O pfgcessor module )
Dimensions in mm 70 (W) x 155 (H) x 19.5 (D)
Approx Mass 0.3kg

—-12-



' 3.5 |,/O BUFFER MODULE

588-56

Fig. 3.9 1,70 Buffer Module

Table 3.10 1.0 Buffer Module Specifications

Items Specifications
Type JAMSC-B2110 A
Function + 1,70 bus buffer - For use of rack 2,3,4 or 5
Connector 2 connectors for cables between racks (W20-1, -2)
Mounting Location On mounting base MB22A
Dimensions in mm 46.3 (W) x 250 (H) x 94 (D)
Approx Mass 0.4kg

3.6 1,0 MODULE

Fig. 3.10 |,/0 Modules
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Table 3.11 1.0 Module Specifications
Items Type Input Exterpal Maximy No. of
Modules JA v C - Voliage Current Impe%é.nce Power Supply Response Bme 1/ 0=
00V B 2501 A 100 VAC 10 ma (St - 16
200V B 2503 A 200 VAC 10mA okl - QFF —~ O 16
AC ) 10k 7 ON — OFF
100V B 2505 A 100 VAC 10 mA. (at 50 Hz) 25 ms or less 3z
200 v 2507 A 200 VAC 10mA a2k - 32
12,724 V B 2601 12724 VDG 5./10mA ik, - OFF — ON 16
48V B 2611 4B VDC 9.4mA (afé‘on}{z) - 5 ms or less 16
DC 24k _ OFF —+ 0N
Input 12,724 V B 2603 12,724 VDC 510 mA (ot 50 Hz) 5 tis or loss 32
12724V Dzsos 12724 VDC 255mA 147k0 - T et 64
512V B 2607 512 VIDC 4711 mA 1.2k0 - OFF o, 32
OFF — ON
5V B 2625 5 VDG 3.2maA 1.5k0 - Lmsor less 64
- 1 ms or less
B 2701 1224 VDC  [BmA 24 VDC  24kD Terminal - type. 32,64 ms 8
Register _
B 2711 12724 VDC  |BmA 24 VDO  24k0 e o L
2703 0 to i0v — - Refer to - Memocon-SC G L20, — 8
Analog B 2733 —10 ¢ +10V — — GL60S ANALOG MODULES — 8
2743 1 to DV 4 to 20mA | [MTY or more| 2000 Series ” (SIE C815-13.8). — 8
Instrmentation B 2705 - - .= Contact your Yaskawa - 4
éu‘éplﬂer With CR, wvaristor.
100,200 V B 2500 1007200 VAC | 5 A Per - Fuse : OFF — ON 16
8 outputs 7.5 A per 8 outputs 1l msorless
AC 0.3 A per - ON -~ OFF
02 e With CR. 1
100,200 V B 2504 1007200 VAC 1.2 A per ot Fuse : 5 cycle +1 ms or less 32
8 cuiputs 5 A per 1§ outputs
B 2 A per -
outpu —_ use °
wo2av | B26e00 12,/24 VDC & por 78%% per 8 outputs 1 ms or lass 16
outputs
. . 0.3 A per
1224V | Baz6oz 1224 vDC | GEAY er - - Imsorless .| 32
4 ocutputs
DG 0.3 A per
output .
12724V | B2s02A | 12/24VDC |05 7A per - With fuse 1 ms or less 32
) 4 outputs
0'11; Atper
12724v | B260s 12724 VDC | §4 A per - - 1 ms or less 64
- cutputs
20mA per i
512V | Baeos 5/12VDC | 8405k per - . - 1 mg or less 32
32 outputs
B 20mA per
5V B 2624 5VDC ?gé’g;& per - - 1 msor less 64
8 cutputs
48V B 2610 48V DC 12329 '{,‘,ﬁpm - - 1 ms or less 16
Output 2 Rel il voltage : -
4 VDC elay coil voltage : OFF —ON
B 2902 12(;40\;[;% 1 & per induction load _ 24VDC £10% 10 ms or less 32
B2912 200 VAC 220 VAC Min. operating voltage, ON —~OFF
1 A per 1ndustion load current : 5V, 10mA 15 ms or less
110 VDC Relay coil voltage :
Relay B 2904 HOVDC | 03 A pr mduetion oad - 24VDC +5% 5 ms or less 6
Contact 220 VAC 220 VAC Min. operating voltage,
05 A per induction load current : 5V, 1mA
110 VDC Relay coil voltage :
B 2914 116 VDG 63 4 per indegion boxd _ 24 VDG 5% 5 ms or less 5
220 VAC 220 VAC Min. operating voltage.
0.5 A per induction load current : 24 VDC, 10mA
100 mA per . Terminal - type 32,764 ms
Register B 2700 12,/24VDC output P negative logic switching 8
100 mA per — Connector - type, 32,764,192/
B2710 12724 VDC Quiput P negative logic 320 ms switching 8
B 2702 0 te WOV = - . ’ 2
B 2712 0 to 5V — = Refer to “Memocon - SC GL 20, 2
Analog B 2722 —5 to 5V — = GL60S ANALOG MODULES - 2
B 2732 —10 to +10 ¥ — - 2000 Series” (SIE-C 815-13.9). 2
B 2742 4 to 20mA - - - 2
eversible - — _ With coincidence -
ounter B 2801 output 2
Preset _ _ - _ _
Counter B 2802 !
- Analog output
2 - - — —
b 2803 + For absolute !
Motion | Positioning B 2813 - - — Pulse output - 1
Control _ _ _ For pulse motor, _
B 2823 servomotor ]
PID Module B 2800 — — — PID control - 1
Instrumentation _ _ - Instrumentation -
Module 82705 input 4
MEMOLINK Master] B 2804 - - = Connecting. to 1/0 MEMOLINK - !
MEMOLINK Slave R Z805 — — — of 1000series is possible — 1

1 : Time

constant



3.7 MOUNTING BASE

(1) MB60 Mounting Base )
CPU MODULE CONNECTOR
MAIN POWER SUPPLY IOP MODULE CONNECTOR

MODULE CONNECTOH" L 6 /0 MODULE CONNECTORS
1/0 CABLE OUTLET : T ne ame ,_ ‘ :

CONNECTOR FOR
/0 SECTION RACK 2

Fig. 3.11 MB60 Mounting Base

Table 3.12 Mounting Base MB60 Specifications

items Specifications
Type JRMSI-MB60
Application For mounting main power supply module, CPU module, I,/O processor
module, remote 1,70 driver module and up to 6 L0 modules.
Dimensions in mm 480 (W) x 250 (H) x 21 (D)
Approx Mass 1.4 kg

(2) MB22A Mounting Base

9 170 MODULE
1/0 BUFFER MODULE CONNECTORS
CONNECTOR “’ L
AUX'L'AHY Sl hle R L . . NIEEIT T
MCDULE
CONNECTOR
] 587-84
Fig. 3.12 MB22A Mounting Base
Table 3.13 Mounting Base MB22A Specifications
Items Specifications
Type JEMSI-MB22A
* For 1,/ O expansion
Application * For mounting auxiliary power supply module, 170 buffer
module and up to 9 .0 modules.
Dimensions in mm 480 (W) x 250 (H) x 21 (D)
Approx Mass 1.3kg
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3.7 MOUNTING BASE (Cont'd)
(3) MB70 Mounting Base

8 170 MODULE

RIOR MODULE CONNECTOR CONNECTORS

AUXILIARY
MODULE
CONNECTOR
T 588-82
Fig. 3.13 MB70 Mounting Base - o
Table 3.14 Mounting Base MB70 Specifications
" Items " Specifications
Type : J RMSI-MB70

For mounting auxiliary power supply module, -remote'I/O

Applicaiton - receiver module, and up to 8 O modules.

Dimensions in mim 480 (W) x 250 {(H) x 21 (D)

Approx Mass 1.3 kg

3.8 1,/O CABLE

The following types of cables are available for connection across each mount-
ing base, respectively.

Table 3.16 |0 Cable Specifications

Items o Specifications
.Type. .. ... - JZMSZ-W20-1 JZMSZ-W20-2
Length . 0.5 m 1.6 m
Application Used for connecting across each
mounting base, respectively.
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3.9 P150 PROGRAMMING PANEL

For details of the P150 handling, refer to DESCRIPTIVE INFORMATION
"P150 Programming Panel User's Manual” -

* Basic information (SIE-C815-14.2)

« SFC information

(a) Front

Fig. 3.14

Table 3.16 P150

(SIE-

" 586-243

C815-14.3)

586-251

(b) Rear

P150 Programming Panel

Programming Panel Specifications

[temns

Specifications

Type

DISCT-P150-10 (Standard keyboard —raised key)
DISCT-P150-11 (Membrane keyboard —flush key)

- *
Functions

. CFl’rogramming, adding, altering and deleting of logic and
ata

* Logic entering, logic display

* Load, dump and verify functions .

+ Definition of system configuration

+ 170 allocation

* Various monitorings, file control

Attachments

Graphic Display

Plasma display: 640 dot x 400 dot

Keyboard

Label keys, function keyboard, numeric keyboard,
ASCII keyboard, cursor control keys

Floppy Disk Drive

Two 3.5-inch floppy disk drive

Video

+ Monitor type: Black and white, raster scan CRT
(Type PC 8841 made by NEC Corp. is available.)

t

Communication Port

*One parallel port {made by Centronics Data Computer Corp. )
« Two EIA RS-232C ports

Connection of P
Module

150 to Communication

Type W1015-Tt cable (length:
(length: 15 m)

5 m) or W1015-T2 cable

Standard
Specifications

85 to 132 VAC.195 to 265 VAC, single phase, changeover

Power at 50,760 Hz (47.5 to 63 Hz)
Dissipated Power 120 VA

Ambient Temperature| +5K to +45K

Storage Temperature | —20K to +60K

Humidity 20% to 80% relative (non-condensing)
Atmosphere Free from explosive, inflammable, corrosive gases, and dust.
Grounding Chassis grounding line is connected to mainframe grounding

‘line via connecting cable of CPU module.

Approx Mass

9 kg

* A control program in a 3.5-inch floppy disk must be loaded in the P150.
t A ladder diagram can be printed out through a printer connected to the P150.

_17_




<Z3.5-inch- Floppy Disk>

Before using the P150 programming panel, a control program in a 3.5-inch
floppy disk must be loaded in the P150.' Select one of the following 3.5-inch
floppy disks suitable for the intended use.

(1) GL60S Programmer FD (F60S-E001)

This is used to make a program and control load, dump, verify and file
functions with P150, and also used to perform 10O allocation.

(2) GL60S Ladder Lister FD (F60S-E002)

This is used to print out a ladder diagram through a printer connected to
the P150.

(3) Blank FD (F150-000)

A blank floppy disk is used to record the ladder circuits and or SFC stored
in the CPU module memory by using a programmer - floppy disk. The
contents of the registers and 10 allocation are recorded together.

._18_



SECTION 4
IMPORTANT MACHINE CONCEPTS

4.1 USER PROGRAM CONFIGURATION

A user program consists of a ladder program and an SFC flow. The area
of a ladder program, which is 32K words in size, is divided into the ladder,
action circuit, transition condition circuit and subroutine circuit according to
the purpose of the user program. The size of each area can be defined by
the user. For details, refer to the P150 Programming Panel User’s Manual
(SIE-C815-14.2). The size of the SFC flow is fixed and cannot be altered.

The ladder circuit contains programs which cannot be described in SFC
or programs to be processed continuously regardless of the system state.

The subroutine circuit is used to contain subroutines. When the same
lines repeatedly appear in a program in the ladder circuit to perform the
same processing several times, these lines are made into a subroutine to save
memory.

For the action circuit and the transition condition circuit, see Section 6,
SFC Functions.

USER PROGRAM
LADDER ACTION ERo?qngTlrcl)%N SUBROUTINE
SFC FLOW CIRCUIT CIRCUIT CRCUIT CIRCUIT

LADDER PROGRAM(32k WORDS)

Tl

STATUS DATA (COIL, RELAY, REGISTER) ]

{t 4

SYSTEM INPUT SYSTEM OUTPUT

Fig. 4.1 User Program Configuration

Table 4.1 shows the relationships between the user program'and the status data.

Table 4.1 Relationships between the User Program and the Status Data

Status Data Ladder and Subroutine Circuits é;?&r: Tranmtg;rcficzndltlon SFC Flow
Input Relay -1 -4 * X
Input Register #* i* * X
Coil O O pe X
Holding Register O O O X
Constant Register A * e X
Link Relay QF or o* x
Link Register oM o* O* X
Step Relay 1t X X O
Transition Coil X X O X
Timer Register ® X b X
(O: Can be updated. #: Can be referenced. X : Cannont be accessed.

* Only the status data allocated at the local station can be updated.
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4.2 NETWORKS

The GL60S program is composed in units of network (Only one network for
transition condition circuit). The multi-node format allows for up to ten ele-
ments of the program in each honzontal rung of the ladder dlagram Up
to seven of these rungs can be com--

bined into a -network of relay con- |ggr

tf’:l.cts' and other programming 'elemennts ’;g}t’EH P BcaLU:NG 28 9 10 11
(timers, counters, etc.); each network S O
can have up 130 seven coils placed at‘\_ T 40_
the extreme right of the network, | -'+ o+ F ++ IS O
The networks are stored in‘the , [~ +*+**+ ++ ++ + 4+ | PRies
memory of the -CPU module in the — -+ + o+ o+ ()
order of the network numbers. — + 4+ + + + 4+ ++ + )
) ‘ . L+ o+ w4+ 4+ O
MAX 10 ELEMENTS | MAX
(EXCEPT COIL) ' 7C01S

Fig. 4.2 Networks

4.3 CONTROLLER REFERENCE NUMBERS

Throughout the programming of the GL60S .Controller, five-digit reference
numbers (four-digit for only step relay) are utilized to build the user’s logic.
.These refeérences dare divided into two broad categories: discretes and registers.
Discrete references are used for individual items that can be either ON or
OFF ., such as limit switches, pushbuttons, relay contacts, motor starters,
relay coils, solenoid valves, etc. Register references are used to store
numerical values such as counts, times, analog values, etc.; all. register
references are three BCD digits long (maximum value 9999). - Since there are
four bits per BCD digit, registers can also be 16 bits of data.

Only nine types of references are required to program the GLG60S
Controller. Any specific reference can be used as many times as required
by the particular application; there are no limitations on the number of
times a reference is used. References aré defined as shown in Table 4.2.

Table 4.2 The Number of Reference

Reference Number ) ' _ Elements
0 % ><.><->< ; Coils (@ncluding.liatched coil) and their contacts T
{including transitional contact)
D X XXX Link coils and their contacts
I x> Input relays (including transitional contact)
S XXX Step relays
30 X XX Input registers
4 XX XX Holding registers
I XX XX Constant registers
5 X X XX Timer registers .
R X XXX Link registers
A XX XX Expanded registers (Available only for DDSCR GLGOSS)
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(1) Coils (0 x x x x)

Other than the coils used in a relay circuit, coils can be used for any results
of processing such as timer, counter, arithmetic operations , data move
data convert, matrix, etc. ‘

.

Coils are divided into two types: normal coil (not retentived when
power is OFF) and latch coil (retentived even after power is OFF). They
are divided into two groups from another standpoint. One is the internal
coil (auxiliary relay ) which is used only in a ladder circuit but not as
an external output. The other is the output coil which drives an external
device via an ocutput module. :

The coils are identified 'by specific coil numbers. The coil contacts
(having the same reference numbers as the coils) may be used repeatedly
in any network.

Cotl 08192 cannot be used in a program since it is used as a bat-
+ tery monitor coil. However, its contact may be used repeatedly
in a program.

(2) Link Coils (D x x x x)

The GL60S can link PCs (up to 32 PCs) by its PC link system to perform
high speed data link. The ON_“OFF state of the coil output by the link
coil which is allocated to the local system by a GL60S can be referenced
by another GL60S at a remote station through a link relay.

(3) Input Relays (1 x x x x)

An input relay is an ON_OFF signal (discrete input signal) entered through
an input module. It may be considered as the contacts of a simulated input
coil stored in the CPU module. The contacts of an input coil (input relay)
may be used repeatedly in any network. An input relay may be refer-
enced repeatedly but cannot be altered.

INPUT CPU MODULE
MODULE SIMULATED LADDER
LS INPUT COIL CIRCUIT
| Ot =
(8 ——
10001 10001
e ¥ 3

(4) Step Relays (S x x x)

When both the ladder program and the SFC program are being used, the
ON /OFF state of the step used in the SFC program can be referenced
from the ladder circuit through a step relay.

(5) Input Registers (30 x x x)

An input register is memory (16 bits) for temporarily storing a numeric
signal sent from an external device such as a digital switch. card reader,
A D converter, or computer. Each input register is identified by a refer-
ence number beginning with 30. The reference number may be considered
as a device code given to the associated external device.
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DEVICE DIGITAL INPUT
CODE SWITCH MODULE CPU MODULE
* | INPUT REGISTER -

_ woo ([102fadall~  }— T234 30001 | -

456 30002
INPUT MODULE |-~] 30003

30002 m@ '_ . / /__/

An input reg1ster stores 1 6-bit numeric data: Binary data input
from an external device can be used as is, but BCD data must be converted
to binary data by the operation fucntion BIN. If BCD data.are used for an
internal operation, the result will be incorrect.

Fig. 4.3 shows connection for numeric data input-from the digital switch.

The contents of any input register is binary in the memory. [t is possible
. to refer to the contents of any input register but .impassible to alter’ them
in the ladder circuit. . - ; oo R

(6) Holding Registers (4 x X x x) _

The holding registers (of 16 bits- each) hold the preset values and current
values of the timer and counter, constants and results of arithmetic opera-
tions, transferred -data, data convert matrix data, or other constants needed
for processing. Each K holding register is identified. by a reference number
beginning with 4.

+

A holding register holds numerlc data of 16 blts in binary form

The- contents of the holdmg -register can be . output to an external
dev1ce via an output module if necessary.. At this time, the holding -register
may -be called an output register. If the external device to which data are
to be output handles BCD data ., the output data must be converted from
binary to BCD. .

Fig. 4.4 shows connection for numeric' data output to a BCD digital
display device. ’

@ 1. The contents of all the holding registers are binary.
M 2. The contents of the holding registers can be referenced or altered by -
the ladder program.
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B 2603

INPUT
_MODULE

: [ )
1 DIGIT B :
SWITCH n
R . B
2 ]

4 1ooer | : . :
1224 SWITCH s 8

MC o

.l—' g
& ] iu

100 DIGIT H 11 |
4 12
SWITCH g 13
1 14
1000 DIGIT 2 1%
4 16

3 SWITCH & 17 '
. 14
i 1 19
1 DIGIT 2 20
4 21

SWITCH g} — 7 !
1 23
18 DIGIT 2 o
4 2
P SWITCH & 26
27

1 T 7 [
100 DIGIT 2 29
4 a0
SWITCH 8 31
1 E]

1000 OIGIT 2 1 {
F 1 24
i SWITCH 15
6

E }NOT !

==

INPUT
REGISTER
30001

INPUT
REGISTER
30002

To use for an operation, the data in
* the input register must be converted

to binary.

Fig. 4.3 Sample Connection for

Numeric Data Input
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B 2602
CUTPUT
MODULE _
‘T :
4 T
——] X I_g MRL]
1
QUTPUT 5 ]
REGISTERT 1 [— : 3 R
40001 ,,
“ ]
a4 2 100 DIGIT
: =¥
12
| n : ! |ioocoer
15 ' I
It
[ —
:: T "Naraavie
2 - 1 DIGIT
2] ' 8
22
QUTPUT ! f‘ |’
REGISTER o= { : l_ll 10 DIGIT
40002 ™
27 1
. : :
o ¢ 5 100 016;
i
] |
! B 1000 DIGIT
o e
%
oT T': e%"2:‘24\)‘[)(2
o L

@ 1. Data must be converted to BCD
" before output.
2. The digital display device is as-
sumed to be of 12,724VDC inter-
face, negative logic, and BCD.

Fig. 4.4 Sample Connection for
) Numeric Data Qutput




/— Binary and QCD ‘ \

Numeric data is represented by “1” and ™“0” , which stand for the ON
and OFF states, respectively, in binary notation. @ The internal data
in a computer are generally represented in binary. notation. In BCD
(abbreviated form of *BINARY CODED DECIMAL” )} notation, a BCD
digit is represented by four bits or binary four digits. Thus a decimal
number is represented as a combination of binary four-digit strings.
When the GL60S communicates with an external device which -uses BCD
codes for 17O signals, data conversion is necessary. Data must be con-
verted from BCD to binary -when transmitted from an external device
to the GL60S, and vice versa. The GL60S has operation functions BIN
(BCD — BIN) and BCD (BIN — BCD) for data conversion.

Fig. 4.5 shows datd representation in binary and BCD forms.

BIN

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

915 gld 513 oIz oIl 9l0 59 98 o7 of 25:,24_' 93 _92 gl g0
BCD

Thousands Digit Huﬁdreds Digit Tens Digit Units Digit

A A A e
I N hig ald ™

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 ¢

. Binary and BCD Representations of Decimal Numbers

Decimal Binary (BIN) BCD
5 0000 0000 0000 0101 | 0000 0000 0000 0101
12 0000 0000 0000 1100 | 0000 0000 0001 0010
100 0000 0000 0110 0100 | G000 0001 0000 0000
2000 0000 0111 1101 Q000 | 0010 0000 0000 Q000
\ Fig. 4.5 : /

(7) Constant Registers (3 x X X X))

Constant registers (16 bits per register) store constants, such as system ini-
tial values, function tables and type code tables, necessary for operation.
Each constant register is identified by a five-digit number beginning with 3
(3 x x X x), and stores binary 16-bit data.

The contents of the constant registers can be referenced by the ladder
program but cannot be altered. It is secure even in the case of a power
failure. '
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(8) Timer Registers (5 x X x x)

The timer registers (16 bits per register) measure time when the steps in an
SFC program are active and store the obtained data. Each register is
identified by a five-digit number beginning with 5. and stores binary 16-bit
data. The timer registers can be used for data transfer and matrix data

processing. ‘

The contents of the timer registers can be referenced by the ladder
program but cannot be Altered.

When an active stép becomes inactive, the stored time will be retained
until this step becomes active again.

(9) Link Registers (R X X X x)

The link registers, as well as the link coils, are used when a PC link
system is built. Data stored in the link registers which are allocated at the
local station by a GL60S can be referenced by another GL60S at a remote
station. That is, the link registers allocated at the local station can be used
as ‘“write-enabled registers.” and those allocated at a remote station can be
used as ‘“read register.”

(10) Range of Reference Numbers

Table 4.3 shows classification of reference numbers.

Table 4.3 Range of Reference Numbers

Reference Number Elements Remarks

00001 — 04096 Output coils and their contacts Available as internal coils.
04097 — 08191 Internal coils and their contacts

08192 Battery monitoring contact ON when battery voltage is proper.
D000 — D1024 Link coils and their contacts
10001 — 14096 Input relays

S001 — 8512 Step relays

30001 — 30512 | Input registers
40001 — 40512 Output registers Available as holding registers

40513 — 49999 Holding registers

31001 — 35096 Constant registers

R0001 — R1024 Link registers

45998 Stores constant sweep set value Available as holding registers when
49999 Stores actual scan time not used for constant sweep.
50001 — 50512 Timer registers
A0000 — A7FFF { Extended registers Refer to SIE- C815-14-21
(only for DDSCR - GL60S3) “Memocon - SC GL60S USER'S

MANUAL EXTENDED FUNCTIONS”

_25_




4.4 GL6BOS INTERNAL PROCESS
Fig. 4.6 shows the GL60S internal p_roce_ss_ing flow chart.

i*
:

( POWER ON ) ] Meaning of Symbols:
} . , ) Teminal

. . Total checking of )
Various Diagnoses memory., etc. I: - Process

Q - Dicision

Total Initializing

v | " :

« Read-in from input module. - 1 All coils are OFF when power is stored.

» Read-out an output coil and an | (Except for disabled coil’'and
output register to output module. latched coil.

!

Setting of watchdog . R
timer. —— —==— “RUN" LED lights. : '

{

SFC mode processing.

. Y
Solving of SFC flow.

]

In no SFC program or no active step.

Y

Solving of ladder network In order of netwark number.

. . « Write in memory.’
Operation of programming panel, etc| , Read out from memory.

{

* Read-in from input module.
* Read-out an output coil and an
output register to output module.

!

Total checking of memory.

Executed even if a memory protect
switch is set to either ON or OFF,

YES
\OK?
= NO i
A
* Scan Stop » “RUN" OFF Fig. 4.6 GLS60S Internal
+ Output OFF Processing Fiow Chart
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(1) Power-up Sequence

When power is turned on, the system checks the contents of the memory and,
if normal, initializes all input relays and coils, etc.

Table 4.4 shows the initialized statuses of input relays and coils.

Table 4.4 |Initialized Statuses of Input Refays and Coils

Elements Initialized Status
Coils, Link Coils ™ OFF cxcept for latched coils and disabled coils
Input Relays, Input Registers, . .
Link Registerst , Link Coilst Latest status except for disabling input relays

Latched Coils, Disabling Inputs, ; . .
Disabling Coils Status held immediately before power failure

Holding Registers, Constant Registers, . . .
Link Registers * Status held immediately before power failure

* Local station
¥ Remote station

The power-up sequence takes approximately 5 to 10 seconds.

(2) Scan Cycle

Upon completion of a power-up sequence, the GL60S performs mode process-
ing. Then, the GL60S performs SFC flow solving. After every active step
is solved, the GL60S solves the ladder circuit except the action circuit and
the transition condition circuit. Solving the ladder circuit is performed in
order of network numbers beginning at network 1. The processing related to
the programming panel and 1,70 processing are completed after the last
network is solved, then the GL60S returns to SFC mode processing , and
repeats the same procedure.

This is called a scan cycle operation, and the time required for one
cycle is called scan time.

The GLB0OS has a wwo-level scan function. All the ladders are not always
« scanned during onec scan cycle.
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(3) Watchdog Timer

A watchdog timer is set at the -beginning of every scanning: cycle. .+ The
timer remains ON for approximately 500 ms after it has been set. If the
timer has not been set within a certain time interval , the system stops scan-
ning. determining that there is something wrong with the scanning. At this
time, the RUN LED on the CPU module comes OFF and all outputs become
OFF. This is one of the self-diagnostic functions.

(4) . Network Number

The ladder program is. stored in the p:rogram memory in units of the net-
work. The number of elements in a network must be in a range of 7 lines
X 10 columns + 1 column (coil). The designer should designate .the boundary
“of the network. The networks are numbered serially (1, 2, 3, and so on).
As ‘the designer designates- the boundaries of the networks , the .system
assigns network numbers to them ‘automaticdlly. There are no limitations
adding or deleting elements in a network, adding or deleting networks, or
inserting a new network between adjacent networks. When some networks are
added or deleted, the system controls the network numbers automatically.

@ Network numbers may increase until the program memory becomes full.

NETWORK-100 ! & - : . .

.LADDER .
. . CIRCUIT . ) - .. . ) .. to -

NETWORK 101§ <

T

LADDER o
CIRCUIT .. @'-The designer designates "the ‘boundaries of each

. * _petwork*(shown with <{). It is actually
NETWORK 102 . < performed by pressing the START NE_XT key on

LADDER the programming panel. :

CIRCUIT .. - R , -

5 <

Fig. 4.7 Networks and Their 'Delimitations
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(5) Checksum .
A serious error might occur if some contents of the memory, such as a user
program or major system constants have been changed during operation
and the changes cannot be detected. To prevent such problems. the system
is provided with a self-diagnostic function cailed “Checksum.” The total
sum of the contents of the memory which should not be changed has been set.
In every scanning cycle, the sum is calculated and compared with the previ-

If a discrepancy occurs, the GL60S stops scanning as with
Simultaneously , all outputs connected to the output module are
Register and analog outputs hold value before stopping the scan.

ously setsum.
any error.
turned off.

Total check covers the following.

« Ladder circuits
+ SFC programs
*» Various allocation table

Total check is performed regardless of the memory protect switch position,
M When in OFF position, some ladder circuits may be altered through the

programming panel and it will not be detected as an error by teotal check.

Rather the total check sum is renewed and comparison will be made with

reference te this new value.

4.5 SCANNING

The GL60S has a two-level scan function which performs high speed and
low speed scans at the same time. The two-leveél scan function reduces the
time required for one scan cycle by allocating the elements requiring higher
speed control to the high speed segments and the elements not requiring
high speed control to the low speed segments.

This subsection describes ladder scanning by the conventional one-scan

function first, and then explains the two-level scan function.
FROM FINAL NETWCRK

451 Solving a Ladder Circuit

i} !
n

Mgt
1!
!

FEach network is examined (solved) in order of neTwork 1 1 | ';’
column one to column ten and then to the coils. 'H’ a1
Within each column, the logic is solved from

the top rung to the bottom rung of that column. —
The new results from each network (either ERVRRRNEE
coil status or register content) are immediately  iwoncs | 1 THILELY
available for use by the next network or co- i
lumn. The scan is done by network number not

by output coil number. Fig. 4.8 shows the se- —
quence the GL60S solves networks. The scanning ,
technique is essential to the operation of the  werworks f‘x
GL60S controller and should be understood I "4“
before proceeding. Table 4.5 shows the status —
of each element during scanning. 1O NETWORK 4

g |t

Fig. 4.8 Sequence of
Solving Networks
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Table 4.5 Status of Each Element during Scanning

Element

Status

Input Relays {Except for
Disabling Operation Inputs)
"Input Registers

Then input status,
remain unchanged

Latest status after power-up sequence.
updated just when inputs are read in,
until the next scanning.

Coils (Except for Latch
Coils and Disabling
Operation Coils)

-

OFF after power-up sequence.
A coil is turned on or off according to the result'solved-
in the first scanning status remains until the next scan-
ning. .

Latched Coils.
Step Relays

After-power-up sequence, status before power failure - are
restored. During scanning, the same as with coils.

Disabling Operation Inputs,

After power-up sequence, status before power failure are

Disabling Operation Coils,
Constant Registers

restored. Statuses are updated only when changed
through the programmig panel at the end of scanning.

After power-up sequence, status before power failure are
restored. During scanning, the contents vary according to
changing the register contents using a ladder diagram.

Holding Registers,
Link Registers

@ Input and output are actually performed when they are updated,
* as described in Par. 4.4.° :

As the GL60S solves a ladder circuit by scanning, t.}-1e ON/OFF status
of coils, latched coils or link coils, and the contents of the holding registers
or the link registers may change and the new status is referred to, - not only

;in the subsequent networks , .but in the same network for the elements
which are to be solved later. )
In Fig. 4’9, the-status of a coil ‘
solved in network N does not change | NETWORK 1 J
between network N + 1 and the final L

network nor between network 1 and

network N-1. But the. contents of a | . NETWORK N-1_|
hoding register or a link register ' I i
may be changed at any time during | NETWORK N |
a scanning cycle and the revised con- l

tents remain held until they‘* are ° [ NETWORK N +1 J .
changed again, - . S

For example, a network is com- | FINAL NETWORK |
posed as shown in Fig. 4.10 (a) Th1s _ |
ladder diagram is held in the memory
as shown in Fig. 4.10 (b). The GL60S
solves the network as shown below
where the elements are 1dent1f1ed by the .reference numbers.

10001 —.10003 — 10002 — 10004 — OOlOl (coil) — 00101 (contact) — 00050 (coil).

In this example,
to line 2.

Fig. 4.9 Example of Sequence
of Solving Networks

a change in coil 00101 will be reflected immediately

If an element has been inserted between the contact 10002 and the coil 00101
on line 1, the change in coil 00101 will be reflected to line 2 during the
next. scanning cvecle but not during the same scanning cycle as that of the
change. If such a delay is a problem, remove line 2 from the network
and place it in the next one. ' '
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COLUMN 1 2 3 1 COLUMN 1 2 ' 3 4
—— F—— poo e e —— —— -
1001 10002 00101 10001 10002 o010t
A= ]} { P = =
10003 10004 00101 00050 10003 10004 00101

00050

(a) Display on the Screen of the

(b) The Network Stored in the Memory
Programming Pane! :

@ Columns 4-10 are not shown above.
They are indicated with dotted lines as
shown above also on the programming panel.

Fig. 4.10 Example of Sequence of Solving in a Network

452 Scan Time
(1) Local Station Scan Time

The scan time T (ms) of one scanning cycle is determined roughly by the
following formula. »

T = (Basic Time) + (Additional Time) + {(SFC Solving Processing Time) +
(Network Processing Time) + (L0 Processing Time)}

@ Remote IO processing time overrides T. where remote IO processing
. time is longer than T. ’

Where
* Basic time = 1 ms
Processing time for self diagnosis
« Additional time = 3 ms
Processing time for communication module

* Network processing time = {(number of networks) x 3
+ 3 (processing time of each element)} + 1000 (ms)

f1See Table 4.6.

number of discrete inputs

* 170 processing time = {( x 20) +
8 .
(number of d1sc§'ete outputs X 15) + (number of binary register inputs x 35)

+ (number of binary register outputs x 28)} = 1000 (ms)

The processing time of each element varies during execution time and
non-execution time as shown in Table 4.6, Therefore, the scan time usually
varies. The GL60S is provided with a “constant sweep” function which
keeps the scan time fixed. This function uses two hoding registers as follows.

* Holding register 49998: stores the preset value of constant sweep given in
the unit of 10 ms between 10 and 200 ms.

* Holding register 49999: stores the actual scan time when constant sweep
is executed. The value varies in the unit of 10 ms.

If the preset value is smaller than the actual scan time, the actual time
e« Overrides the preset value.
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(2) Remote |70 Processing Time

The scan time in a system without a remote station can be’ «calculated using
Equation for T described in (1). If a remote station is connected, the remote
-0 processing time or T will be the scan time, whichever is longer.

The remote IO processing time cannot be formulated. The following
data can be used as a reference.

. One-Level Scan

@
£ —
g® REFERENCE : L o u 3
_ NO OF BYTES ALLOCATED X 40 Y~ ] =
2 WEIGHT = 15+ 26 X ( 500 ) [rs] =
9 « FOR VALUE IN{ 3, THE DIGITS AFTER g .
w30 DECIMAL POINT ARE OMITTED. & 30 :
S 4 T
@ (&) S — -
o - O H ' oo
2 ; &z ———————
T e X o ® i e GISTER IN, DISCRETE IN
o » - - o ¢ R ‘
e BASIC TIME + : —  REGISTER IN, DISCRETE IN = BASIC TIME + : —_
O || ADDITIONAL TIME +i — —  REGISTEROUT.DSCRETECUT 1w | | ADDITIONAL TIME +i - REGISTER OUT. DISCRETE OUT
2 1 weeHt = £ L/ wegHT |
S 756 B12 . 768 . 1024{POINTS) - * > 0., % 512 768 . 1024{POINTS}
8 16 24 32 40 48 586 64-(REGISTER) '&-’ -8 16 24 32 40 48 56 &4 (REGISTER)
NUMBER CF ALLOCAT.IONS > - n NUMBER OF ALLOCATlONVS .
() Number of Stations: 1 @ Number of Stations: 1. )
Transmission Speed: 4 Mbps Transmission Speed: 2 Mbps
i @
£ E
<% ]
£ S - T
9 30 T 7] A
K ; E |
U h - —— . Ll U
N . © g
S e ——————— < EADgllglglerT ME & —— . REGISTER N, DISCRETEN
o : : o —— LT, DISCRETE OUT
= Tr(BASCTME+ — - REG'STER IN DISCRETE IN = ! weigHT REGISTER OUT. DISC
W | (ADDITIONAL TIME + —-— . REGISTER OUT, DISCRETEOUT U
g WEIGHT : 0
= H E - ) . i
‘ﬁl:’ 0 256 512 768 1024 (POINTS) 'd:-l o] 256 512 768 1024 (POINTS)
18 32 48 G4 (REGISTER) NUMBER OF ALLOCATIONS
NUMBER OF ALLOCATIONS
® Number of Stations: 1 " (® Number of Stations: 1
‘Transmission. Speed: 1 Mbps. Transmission Speed: 0.5 Mbps
100l CONSTANT ALLOCATED NUMBER
(1024 POINTS OR 64 REGISTERS)
(1024 BITS)

NUMBER OF STATKONS INCREASED
IN CONSTANT ALLOCATED NUMBER
{1024 BITS}

TRANSMISSION
SPEED

BASIC TIME + ADDITIONAL TIME +
WEIGHT + 170 PROCESSING TIME ¢

REMOTE I/0 PROCESSING TIME (ms}

0 10 20 30
NUMBER OF STATIONS

& Number of 170 Allocations: 1024 bits constant



+ Two-Level Scan

i e
E —— I} E
5 150 2 150 Lo
g |——— [
-1 s Lo 2
= @ R R -1
R R D00 - emmmee oo
) o
Q o
Qo ———— Lo o ,
€ (. £ _ g
——8 SEGMENTS *
ey I 6 SEGMENTS Q 50
= —-— 4 SEGMENTS w — 8 SEGMENTS
fg VHi [ == & SEGMENTS
[SY Pe—— sl o HIZZ 3 Seamene
b . , , .
woo 266 €12 768 1024 (POINTS) & 0 256 6512 768 1024 (POINTS)
16 3z a8 64 {REGISTER) 16 3z 48 64 (REGISTER)
NUMBER OF ALLOCATIONS NUMBER OF ALLOCATIONS
® Number of Stations: 1 @ Number of Stations: 1
Transmission. Speed: 4 Mbps Transmission Speed: 2 Mbps
Input Processing Output Processing

32 POINTS OR 2 REGISTERS (32 BITS) Lo
ALLOCATED IN EACH STATION ”/
Lo

P

g
g

Lo

2-LEVEL SCAN, o 2-LEVEL SCAN,

g
l
I

REMOTE I/0 PROCESSING TIME (ms)
2

REMOTE /O PROCESSING TIME (ms)

/," /LO 4 SEGMENTS - 6 SEGMENTS
_____ T g — g
- e - o
50 H mﬁrg»g? 1SFE 50 - Auoc.\rgusw?H SPEED
e e | = Hi
e —_———————Hi
0 10 20 30 0 10 20 30
NUMBER OF STATIONS NUMBER OF STATIONS
Number of .7 O Allocations: (® Number of 17O Allocations:
1024 bits constant 1024 bits constant
Transmission Speed: 4 Mbps Transmission Speed: 4 Mbps
Number of Segments: 4 Number of Segments: 6
G
E
=
'_.
Sis0
@ 2-LEVEL SCAN,
g 6 SEGMENTS
& 100 o HUMBER OF HGH SPEED
ALLOCATIONS &
o _ .. NWUMBER OF HIGH SPEED
= ALLCCATIONS 5
Ll — . NUMBER QF HIGH SPEED
= ALLOCATIONS 1
O 50
> -
Ly -
o« il
4] 10 20 30

NUMBER OF STATIONS

Number of IO Allocations: 1024 bits constant
- Transmission Speed: 4 Mbps
Number of Segments: 8
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Table 4.6 Processing Time of Elements

Processing Time (#s)

Element (Function) Condition : - Remarks
. : Non Execution | Executlon
Coil, Latched Coil - — 1.5
Contact, Horizonlal Open,/Shunt — — 0.125
Transitional Contact — — 0.5 -
Timer - - - — 21 24°
Counter - 21 37
- Addition — 25 - 34
Double-precision Addition — 25 46 -
Subtraction — 25 34
Douhble-precision Subtraction — 25 50
Multiply | 0x0 25 34 .
. , 9999 X 9999 : 45
Double-precision Muitiply 0x0 25 - 41
99999999 X 99999999 115
Quotient overflow 43
Divide For remainder 25 43max
For decimal part 49max
Quotient overflow 40
Double-precision Divide | For remainder 25 .1 .- 337max —_
| For decimal part 619max
Signed Addition — 25 .37
Signed Double-precision (—=0) + (+0) 95 53
Addition (—9999) + (—9999) 51
Signed Subtraction — i 25 38
Signed D_ouble—precisién (=0) + (+0) 95 o2
Subtraction {—9999) . — (=-9999) ) 54 ’
: : (—=0) x (—0} 34
Signed Multiply (—9999) X (—9999) 2 50 -
Quotient overflow 37
Signed Divide For remainder 25 46max
For decimal part 52max
Square Root / O 21 24 -
V9999 203
Double-precision \/_0_ 21 25
Square Reot /99999999 321
Sine — 21 279
Cosine S 21 284
R-to-T Move — 25 N 37
T-to-R Move — 25 40
T-to-T Move — 25 38
FIN — 25 37+1.73%xn| (1 =n=100)
FOUT Coil. as destinétior1 o5 40 o
Register as destination 38 PR
BLKM 'Coq as destiflétior? 25 §1+3.5Xn ('S n < 100)
Register as destination 33+1.75%n .
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Table 4.6 Processing Time of Elements (Cont'd)

. .. P i Ti
Element (Function) Condition roceSS.mg e (fus) Remarks
Non Execution | Execution -
Coil destinati 26+2.25X%
STAT ob 8s destinalion 21 ! (=n=100)
Register as destination 24405Xn
Compare 34+ 2X%n
SRCH 25 1= n = 100
Non compare 34+2%n ( n )
TSET : — 25 27+1.25%n (I <=n = 100)
DIBT — 25 . 35+2Xn
DIBR - 25 37+1.75%n (1= n = 100)
SIBT — 25 36+2Xn =n=
SIEBR — 25 33+1.75%Xn
BCD—BIN — 25 31422.75%n (1 = n = 100)
BIN—BCD — 25 31+16Xn =n=
SWAP — 25 2742.25%n (1 =n = 100)
SORT — 25 354 19X (n—1) | Max value depending on data
BYSL — 25 294+3.75Xn {1=n=100)
BYCM — 25 27+3.25%n (1=n = 100)
Word added 34+1.25Xn
BADD 25 l=n=100
Byte added 35+3.25%n ( n )
Coil tinati 29+42.25%
AND, OR, XOR oil as destination 25 B (U =n =100
Register as destination 31+4Xn i
COMP Coq as destmfitlo-n o5 31+3.75Xn (1< n = 100)
Register as destination 29+2Xn
CMPR Misconllpare 95 2.75X0+5.25Xm+407 m: Bit No. in miscompare
Non miscompare 2.75n+40 0=m=15)
MBIT Coi? as destinz'atio.n o5 48 s
Register as destination 43
SENS —_ . 25 44 —
Coil as destination {right) 40+5.25%n
5 — Tix
BROT 0011‘ as destma-tmnl. (left.) 25 38+4xn (1=n = 100)
Register as destination (right) 38+3.5%Xn
Register as destination (left) 364+2.25Xn
Shift 36+2.25X%
MROT . 25 2 (1 =n<=100)
Rotate 36+2.25Xn
TWST — 25 21+17.5%n {1 =n = 100)
BCNT — - 25 324+17.75Xn (1 =n =100

@ 1. The processing time for a vertical short is zero.

2. n shows table size.

3. The data given above simply provide you with a basis for calculating processing time.
It is recornmended tc measure the actual processing time by the method shown in

Fig. 5.27.
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4.5.3 Two-Level Scan

Whe'n.a two-level scan is not.spei:ified, the GL60S performs a conventional
single scan in the following sequence:

17O processing —> SFC solving — Ladder solving — Processing related ]
to the programming ‘panel . T

When the scan level is.set to 2 on the P150 programming panel and the
ladder circuit is stored in memory. in segment units, the two-level scan is
performed. In this case, the segments are divided into two groups, and these
two groups are solved with different frequencies. For example, one group is
solved three times while the other is solved once. The segment which is
solved with a high frequency is called a high speed segment, and the segment
which is solved with a low frequency is called a low speed segment.

(1) Segments L

When the scan level is set to 2, the ladder circuit, which has been stored in
network units, is stored in segment units. (A segment is larger than a
network as a unit.) Segment 1 is a high speed segment, and segments 2 to 8

are low speed segments.

Fig. 4.11 illustrates the relationship between networks and segments.

NETWORK 1
NETWORK 2.

HIGH SPEED SEGMENTS SEGMENTS 1 -

NETWORK 19
= NETWORK 20

-

SEGMENTS 2

, _ NETWORK 29
LOW-SPEED SEGMENTS NETWORK 30
' NETWORK 31

SEGMENTS 3

NETWORK 55
NETWORK 56

SEGMENTS 4

...

[ NETWORK 70 |

Fig. 4.11 Relationship between Networks and Seg.ments (Using up to Segment 4)—

Networks can be allocated to segments when the ladder circuit is stored.
After the.ladder circuit is stored ,” the networks within some range can be
moved from the current segment to another segment. For the details on
segment allocation, refer to the manual of the P150 Programming Panel.

The action circuit and the transition condition circuit of the SFC
program cannot be allocated to the low speed segments. The SFC program
is solved before segment 1. Thus, only the ladder circuit can be allocated
to segments.



(2) Solving by a Two-Level Scan

When networks are allocated to a high speed segment and three low speed
segments, the cycle of scanning can be illustrated as below.

SOLVING SEGMENT 1
SOLVING SEGMENT 2

HIGH SPEED

I/0 PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 3

HIGH SPEED

170 PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 4
ALL I/0 PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 2

HIGH SPEED

1/0 PROCESSING

HIGH SPEED SCAN HIGH SPEED SCAN HIGH SPEED SCAN
LOW SPEED SCAN

Fig. 412 Cycle of a Two-l.evel Scan

A cycle in which solving of a high speed segment (networks 1 to 19) and a
low speed segment and high speed 1,70 processing are performed is called
a high speed scan, while a cycle from the beginning of the first high speed
scan to the end of all 10O processing is called a low speed scan. In a low
speed scan, all the low speed segments must be solved. Since only one low
speed segment is solved per high speed scan, a low speed scan includes
several high speed scans.

Accordingly , the ladder circuit in segment 1 (networks 1 to 19) in Fig.
4.11 is solved three times during a low speed scan. On the other hand ,
segments 2, 3 and 4 (networks 20 to 30, 31 to 55, and 56 to 70), which
are low speed segments, are solved only once. This rule also applies to
IO processing. In this example, high speed O processing is performed
three times while all I,7O processing is performed only once at the end.

Fig. 4.13 shows a conventional one-level scan cycle and. a two-level scan
cycle for comparison.

Fig. 4.13 Comparison between
One-Level Scan and
Two-Level Scan

SOLVING SFC
SOLVING LADDER
/O PROCESSING

SOLVING SFC
SOLVING LADDER
1/0 PROCESSING

SOLVING SFC
SOLVING LADDER
/0 PROCESSING

HIGH SPEED

170 PROCESSING
SOLVING SFC

1/Q PROCESSING
SOLVING SFC

HIGH SPEED
ALL I/O PROCESSING

SOLVING SFC
SOLVING SEGMENT 1
SOLVING SEGMENT 2
SOLVING SEGMENT 1
SOLVING SEGMENT 3
SOLVING SEGMENT 1
SOLVING SEGMENT 4

@ High speed 1,70 processing means 1,70 processing performed at =a

° local station and at the stations allocated to the high speed station
(see Section 7, “I-O Allocation”) within a remote station. Al IO
processing means the processing performed for all the IO devices for
which 1,”O numbers are allocated.
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45.3 Two-Level Scan (Cont'd)

~ The ladder program stored in n (the number of low speed segments)
low speed segments are solved only once during each low speed scan. During
that time, the high speed scan is performed n times. The maximum number
of low speed segments are seven, and if seven -low speed segments are used,
each of them is solved only once each low speed scan {or the high speed scan
15 perford'led n times). Low speed segmeénts are solved in ascending order of
the segment numbers. "When only one low speed segment is used, solving of
segments is performed in the same way as when the entire ladder circuit is
stored into a high speed. segment. ~ (Using only one' low speed ségment is
useful to control the ladder circuit by d1v1d1ng it into two blocks.)

The two-level scan is performed to reduce the t1me requ1red for a high
"speed scan and provide greatér control precision.”. For this purpose , the
ladder circuit for the control that does not Tequire high precision (e.g., ON-
OFF control of an indicator lamp) is divided into several low speed segments,
The high speed scan is different_from the low speed.scan in frequency of
solving. The two level scan also reduces a (see Par 4.5 2) which must be
added to the scan tlme When remote 70 processmg 15 performed

- In the case of the followmg example, note that the differential con-
tact remains ON while a-high.speed scan is performed three times.

(Example) SEGMENT 2 INPUT RELAY ~ ON
10001 orFF —
T “_‘ """"""""" — — COIL - ON :
- 10001 00001 - ‘ I
. 00001 . OFF —]
3 SCANS

@ Assume that three low speed segments are allocated.

Therefore, care “must be, exerc1sed ‘when the coils w1th1n the ladder
circuit stored mto a low speed segment are to be used in the ladder circuit
stored in'a high speed segment (e.g.,'the differential contact must be used
again).

On the other hand, when the coils within the ladder circuit stored in
a high speed segment are to be referenced in the ladder ¢ircuit stored in a
low speed. segment, the transition of " their —status cahnot be seen correctly
since the -low speed segment is not solved every time a- h1gh speed scan
is performed. .

In the example below, assume that input relay 10001 is turned ON by
a scan. If segment 2 is solved during this scan, coil 00002 is turned ON,
but if segment 3 or 4 is solved, coil 00002 is not turned ON.

(Example)
* SEGMENT 1 C INPUT RELAY  ON
s — (= 10001 OFF —J _
10001 ) - -00001 COIL -ON i
SEGMENT 2 - 00001 OFF —, o
TR o colL ON - |} 1 HIGH SPEED SCAN
00001 : 00002 00002 FF ——- -
. SCAN TO SOLVE SEGMENT 2

@ Assume that three low speed segments are allocated.

When the ladder circuit _is’ not contained in segment 2 but in segments
3 and 4, a high speed scan is performed three times while.a low speed scan

is performed once.
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According to high speed or low speed scanning of the ladder circuit,
inputs and outputs are processed at either a high speed or a low speed. If
IO allocation has been performed but high speed station allocation has not
been performed at a remote station, high speed 10O processing is not available,
However, only 1,70 allocation is required for high speed .70 processing at
a local station. 1,0 processing is closely related to solving. For details,
refer to Section 7, 1,70 Allocation, or the P150. Programming Panel User's
Manual Basic Information (SIE-C815-14.2).

Since the watchdog timer for 1.0 modules is set to 500 ms, the 1.0
modules go down if the low speed scan time exceeds 500 ms. Accordingly,
proper values must be specified for the constant sweep time (effective
for a high speed scan) and the high speed scan time so that the low
speed scan time may not exceed 500 ms.

4.6 ALLOWABLE NUMBER OF MEMORY WORDS

The following formula gives the memory capacity in words needed for a net-
work.

Memory Capacity (in Words) = 1 + (Number of Columns in Use) +
(Total Number of Elements)

As an example, the detail of the network memory capacity is described
using the ladder circuit of Fig. 4.14.

* Number of Columns in Use = 9 ... Columns 1-9

@ The coils A,B, and C are stored at the locations of *1, ~2. and *3 in
the memory as shown in [Fig. 4.10(h)

L ]
+ Total Number of Elements = 7 + 5 + 6 + 4 = 22
Line 1 Line 2 Line3 Line 4
@ On line 2, the locations of "4 and *5 (blank) and the vertical shunt do
not cccupy any memory. Horizontal shunts are counted as elements.

As explained later, the timer and addition are counted as 2 and 3,
respectively.

As a result,

* Memory Capacity = 1 + 9 + 22 = 32 (words)

COLUMN 1 2 3 4 5 [ 7 8 g 10 11
RUNG
' *1 COIL
1 11 o e e | e e R LR ETEEEEES (A)
VERTICAL SHUNT ——{
4 5 2
2 Y S (®)
Lt =
= Q
= [
3 — sl
&]
< .3
HORIZONTAL
4 SHUNT }"‘_”_ _____________ (c)

Fig. 414 An Example of Ladder Diagram for
Calculating Memory Capacity Needed for Network
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4.7 DISABLE FUNCTION

To simplify the checkout 'and maintenance of a control system using the
GL60S Controller, a special feature is incorporated into the Controller. This
feature is called the Disable func1ton ~'The ‘Disable status is alterable only
if Memory Protect is OFF. Any logic coil selected by the cursor can be
disconnected from its logi¢c by depressing the DISABLE pushbution. If the coil
was OFF when the pushbutton was depressed, it will remain OFF; if it was
ON. it will remain ON. The coil is no longer controlled by the program in
the Controller, but is now controlled by the operator via the P150 Program-
ming Panel or RAP of an 1,70 processor module. The coil can be toggled
ON_ QFF,”ON_ OFF by successively depressing the FORCE pushbutton.

Fig. 4.15 shows an example of a disabled coil display on the screen of
the programming panel. '

The disabled condition remains unchanged even if power is
M turned off and on.

Fig. 4.15 Sample Display of a Disabled Coi!

4.8 TRACE BACK FUNCTION

The GL60S has a trace back function in addition to a simulation function to
be used when debugging is performed. The trace back function traces the
ON_~OFF states of the discrete signals (coils and relays) and the transition
of the register values within the spec1f1ed number of scan cycles.

The following parameters must be specified:

» Sampling scan cycle: The number of scans to be.performed for a
single sampling.

- Trigger point: The number of points to be sampled after the trigger
condition is established.

. Discrete: 8 discrete points to be traced and their trigger conditions
(ON,”OFF or no condition).

- Register: A register to be traced and its trigger condition.
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The trace back function traces 1024 points and displays all of their
states on the screen, '

Fig. 4.16 is a sample of the trace back condition setting screen,.

TRACE BACK CONDITTONS UNIT;001 PROGURAM MODE

SAMPLING ; DISABLE
SAMPLING CYCLE; - 1 SCAN/POINT
TRIGGER ;512 POINT
DISCRETE REGISTER

NO. REF# TRIGGER REFY TRIGGER
1 10001 ON 40035 ' 500
2 S005 ON ,

3 00020 *

4 - -

5 . -

6 . --
7 .- -
8 - --

Fig. 4.16 Trace Back Condition Setting

In the example above, a trigger condition is established when the scan
is performed in the following conditions: the states of input relay 10001 and step
ralay S005 are ON and the contents of holding register 40035 is 500. Then 512
peoints are traced and their states are displayed. Coil 00020 does not affect the
trigger because no condition needs to be set (indicated by ™= * ), Thus, a
trigger condition is established when all the conditions set for the specified
reference are satisfied. As the trace back function displays the states of
1024 points, the states of 512 points before the establishment of the trigger
condition are displavyed on the same screen. If a trigger condition is
established at the point before the 512th point, 0 is displayed for the value
before starting tracing.

For details on the setting and the display of the trace back function,
refer to P150 Programming Panel User’s Manual Basic Information (SIE-
C815-14.2).

When the trace back function is executed by specifying the two-level
scan, sampling is performed based on the cycle of a high speed scan. For
example, if the sampling cycle is set to 2, a single sampling is performed
during two high speed scans. Thus, the trace back function is used to display
the transition of the status of coil and relays but not used to display the 1.-O
status.
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SECTION 5 ' , . e
PROGRAMMING FUNCTIONS s '

5 1 PROGRAMMING FUNCTION LIST

GL60S is provided with the programmmg functions as shown in Table 5.1,
Table 5.1 Programmlng Functlon L:st
No.| Name Description Page
= For programming & relay circuit using refay elements.’
» There are 10 types of relay elements as follows:
Ne. " Type Symbol || No. Type .° Symbol
Rl 1 |.Normally Open Contact |- || 6 | Vertical Shunt | -] a5
L elay 2 | Normally Closed Contact  |—d—F— 7| Vertical Open ) Non
3 | Transitional Contact (OFF to ON} |—| T |—|| 8 | Coul ' —
4 | Transiticna! Contact {ON 10 OFF} |— | —I| 9°| Latiched Coil ’ —(L}»—
5 | Honzontal Shunt — [10] Transition Coit —
» For counting a time while any signal 1s ON. B
» There are 3 types of timers as follows: .
No. Type Symbo)
. 62
2 Timer 1 | Timer (Seconds) | T
2 | Timer (Tenths of Seconds} TO.1 - '
3 | Timer {(Hundredths of Seconds) | 1.0t
_ + For counting the’ number when any signal is changed from OFF to ON
s There are- 2 types-ofcounters as follows:
3| Counter | No| ~° Typs ~ | Symbol : © 69
Tl |7 1] Up Counter "| UCTR
2 Down Counter DCTR .
.« Arithmetic operation for numencal values in 4-digit decimal form or 8-digit- -
' + There are 8 types of arithmetic as foliows: .
No. Jype . =7 | Symbol | Functions o -
- N 1.| Additron- R |7 ADD i Addition in 4-digit decimal
2 | Subtraction SUB Subtraction n 4-digst decimal
4 | Arithmetic | . .3 | Multiply - |. MUL | Multiply in 4-chgit.decima! 78
o 4 | Divide , . -] DIV Dwvide in 4-digit decimal .
5 | Double-precision Addition DADD | Addwion in 8-digit decimal
6 | Double-precision Subtraction | DSUB | Subtraction in 8-digit decimal
: 7-| Double-precision Multply - DMUL | Multiply in 8-digit decimal
8 | Double precision Dwide - | DDIV | Divide in"B-digit demmal
i . Square root operatlon for numencal values in 4-digit decimai form or 8- d}g:t . _
’ _ * Tnere are types of square root as follows L
No. Type Symbol Functions
_ 1 [ Signed Addition SADD 1 Sigred Addiucn in 4-digit dscimal
5 iﬁ:hen?et'c 2 | Signed Subtraction SSUB | Signed Subtraction in 4-digit decimal 102
i
3 | Signed Muluply SMUL | Signed Muluply in 4-digit decimal
4 | Signed Divide SDIV | Signed Divide in 4-digit decimal
5 | Signed Doubie-precision Addition SDAD | Signed Addition in 8-digit decimail
6 | Signed Doubie-precision Subtraction | SDSB | Signed Subtraction in 8-digit decimal
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Table 5.1

Programming Function List (Cont'd)

No.

Name

Description

Page

Square
Reot

* Square root operation for numencat values in 4-decimal form or 8-digit.
» There are two types of square raot as follows:

No.

Type

Symbol

Functions

1

Square Root

SQRT

in 4-digit decimal

2

Double-precision Square Raot

DSQOR

In B-digit decimal

121

Trigono-
metric
Function

* Trigonometric function operation for numeric data of up to four decimal places
within 360 degraes.

* There are two types of tngonometnic function operations.,

No,

Type Symbol

Functions

1

Sine SIN

Sine operation for numeric data within 360°

2

Cosine Ccos

Cosine operation for numernc data within 360°

126

Move

* A variety types of data move in multi-data groups.
*» There are 9 types of data move as follows:

=
°

Type Symbol

Register-tc-Table R—T

Table-to-Register T—R

Table-to-Table T=—T

Block Move BLKM

First In FIN

First Qut FOUT

Table Search SRCH

Get Controller System Status | STAT

DIV |~ jwiN]—

Table Set

TSET

131

Block
Move
with

Index

* For specifying a data group transfered by an index, or a destination.
* There are 4 types of block move with index as follows

No.

Type

Symbol

Block Move 1 with Destination Index

DIBT

Block Move 2 with Destination Index

DIBR

Block Move 1 with Source Index

SIBT

1
2
3
4

Biock Move 2 with Source Index

SIBR

161

10

Data
Conversion

* For changing data pattern within the matrix.
* There are 7 types of data conversion.

No.

Type

Symbol

BCD—BIN

BIN

BIN—BCD b

BCD

Change Upper Byte and Lower Byte

SWAP

Rearrenge in the Lifting order

SORT

Resolve Word Data Into Byte Data

BYSL

Combine Byte Data Into Word Data

BYCM

~N || AWM=

Block Addition

BADD

177
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5.1 PROGRAMMING FUNCTION LIST (Cont'd)

Table 5.1 Programming Function List (Cont'd)

No.[ Name Description Page
« For operating upon bit patterns within the matrix.
« There are 10 types of matrices as foliows:
No. - Type Symbol
1 | Logical AND - | AND )
2 | Logical OR ’ OR .-
3 | Logical Exclusive OR .| XOR
11 Matri 4 | Logical Complement COMP
atrix 5 | Logical Compare - - CMPR 194
6 | Logical Bit Maodify ' MBIT
7 | Logical B:t Sense - SENS
8 [ Logical B:t Rotate BROT
9 | Logical Multi-Bit Rotate -MROT
10| Logical Byte Rearrangement | TWST
11 Legical Bit Count BCNT
. = Any networks are skipped and not solved.
. 221
12| Sk « Symbol: SKP
« There are 2 types of operating functions for processing ASCIl message as follows:
No Type Symbol
13 ASCIl 1 | Read Command READ _
2| Wnte Command WRIT
« For detail Information, refer to Memocon-SC U84/U84S ASCII MODULE USER'S
MANUAL (SIE-C815-10.51. .
» Communication can be E:»erformed via communication ports |OP and COMM (the
Communi- GLBOS can be used as a master}.
14 catior:u ! « COMM is used as a communication symbeol. -
« For detail information, refer to Memocon-SC GLBOS USER'S MANUAL COMM
COMMAND (SIE-C815-14. 5)
« This function calls up subrp_u!ines‘
15| Subroutine | = A symbal consisting of a two-digit subroutine number preceded by G is used to 222

call up a subroutine.

@ The reference numbers of coils, relays, and registers in this section are shown

assuming that they are used in the ladder circuit.

action circuit, the range may be different. To use correct numbers,
the reference number list at the end of this manual. '
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5.2 RELAYS
5.2.1 Relay Logic Elements

Table 5.2 shows relay elements for programming a relay circuit.

Table 5.2 Relay Logic Elements

Symbol -
Element (X X XX X: Reference Number) Description Reference Number
Normally — — Operates while reference coil* | Coii:
Open VIRV is ON. ) 00001 to 081921
Normally . —] Operates while reference coil Input relay:
Closed XK KX X is OFF, 10001 to 14096
Contact T I
ransitiona . ' Operates cnly in 1 scan cycle )
Contact t when reference coit s turned 3(13%31 to S512
(OFF to ON) X X X X X on. ©
Transitional |0 Opérates only in 1 scan cycle : )
Contact \ l when reference coil is turned ISSES’,IOT D1024
(ON to OFF) XXX XX off. o Pl
Horizontal Shunts between columns.
Shunt
Connection Vertical Shunts between lines. —
Shunt
Vertical ) Opens the vertical shunt.
Open .
Coil — De-energized when power is Coul:
XK K XX restored. 00001 to 08191
Coil Latched —{L}— Energized coil when power 1s | Link coil:
Coil XX X X % restored. DOOO0T to D1024
Transition —f — Transilion determining coil of Transstion col:
Coil COT X X transition condition circuit. 10071 to T512
*Meaning of reference coil;
- Reference coil of —I |-—is { }—
Ox x xx Ox x x x
* Reference coil of —l |-—is input relay 1x x x x,
Ix x x x

tCoil 8192 cannot be programmed, because it is used as a battery monitoring coil.
But its contact can be used in any network.
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(1) NO, NC Contacts

@ Symbol:
X X X XX ) X X X X X
NO CONTACT . IR .- .. . NC CONTACT

@_ x x x x x Shows reference No.

® Function R ) T
_NO contact: Operates while reference coil is on, ,ahd signalé are sent
‘ from left to right.
NC contact:. Operates while reference coil is off, and s1gnals are sent

from right to left..

Reference coils are coil,- relay and step which make cor'i:tact conduct, or not
* conduct. '

® Reference No.

3

Table 5.3 NO, Né Contacts Reference No.

Reference Coil ™ Reference No. '

Input relay . - 10001 to 14096
Coil, latched coil 00001 to (8192~
Step S001 to S512

Link coil D0001 to D1024

* 8192 is'a battery céil.
+ Step is used in SFC program.

@ Operation

Example:
colL
_— ON
00001 OFF —_— :
NO CONTACT — — " CcONDUCTING : :
00001 . . NOTCONDUCTNG——1 .. " .. - 1
NC CONTACT —f— CONDUCTING '
00001 NOT CONDUCTING

Fig. 5.1 NO, NC Contacts Operation -

(2) Transitional Contacts

O Symbol: X X K X X TXX XXX
i — ——
TRANSITIONAL CONTACT TRANSITIONAL CONTACT
(OFF to ON) (ON to OFF)

@ x »x x x x Shows reference No.
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@ Function

Transitional contact: Operates only in 1 scan ¢ycle when reference coil

(OFF to ON) is turned on, and signals are sent from left to
right.
- Transitional contact: Operates only is 1 scan c¢ycle when reference coil
(ON to OFF) is turned off, and signals are sent from right to
left.

@ Reference No.

Table 5.4 Transitional Contacts Reference No.

Reference Coil Reference No.
Input relay 10001 to 14096
Coil, latched coil 00001 to 08192
Step - S001 to S512
Link coil D0001 to D1024
@ Operation
Example:
CONL e Y ON
00001 OFF ] !
CoNTACT Tk —  comoucme :
(OFF TO ON) 00001 NOT CONDUTING
, 1 SCAN CYCLE '
TRANSITIONAL !
CONTACT —l}— CONDUCTING
(ON 70 OFF) 00001 NOT CONDUCTING

1 SCAN CYCLE
Fig. 5.2 Transitional Operation

(3) Horizontal Shunt
(© Symbol:
& Function: Shunts between columns and signals are sent from left to
(® Reference No.: None
@ Application

COLUMN 1 COLUMN 2 COLUMN 3

—— —
10001 10002 10003
L P

10004 ™~ USE FOR SHUNTING BETWEEN COLUMNS 1 AND 2

Fig. 5.3 Application for Horizontal Shunt
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(4) Horizontal Open
O Symbol: - - - o - .-
(® Function: Opens horizontal shunt.
(@ Reference No.: None
@ Application .

— — | —
10001 10002
P ___lt__—
, 10003, :
S N— -
10004

Fig. 5.4 Application for Horizontal Open
(5) Vertical Shunt o ]

(O Symbol:

(® Function: Shunts between columns, and signals are sent from top to
down., down to top.

@ Reference No.: None

(& Application

COLUMN 1 } — — = — -

. AY
10001 10002 ! } 10003

COLUMN 2 b > ’\
10002

USE FOR SHUNTING BETWEEN
COLUMNS 1 AND 2

Fig. 5.5 Application for Vertical Shunt

(8) Vertical Open
(U Symbol: None
(® Function: Opens vertical shunt.
@® Reference No.: None
@ Application )

COLUMN 1 F— { | { |
10001 | 10002 10003

COLUMN 2 AN
10004 \BETWEEN C(')LUN;NS 1 AND 2 THERE ARE

CONSIDERED TO BE VERTICAL OPEN
Fig. 5.6 -Application for Vértical Open
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(7) Coil

O Symbol: ——( ) —

HAHX KX

@ Type, function, reference No.

Table 5.5 Coil Type, Function. Reference No.

Type

Function ,

Reference No,

QOutput Coil

through output module.

Outputs ONOFF condition externally’

00001 to 04096

Internal Coil

Used for assembling logic, _
Cannot output ONOFF condition
externally.

04097 to 08191

Battery Monitor | Monitors memory back-up battefy

08192

Coil output voltage.
& Output coil operation
Example: .
»  INPUT ' OUTPUT
NO CONTACT®  psopute CPU MODULE MODULE  MC
o O 10001 00001 ="
NC CONTACT |_—| I— '''' —~ > RELAY
O o’ 10002 10001 10002 00001
CLOSE .
NO CONTACT :
OPEN ——l 5 —
CLOSE
NC CONTACT
coiL ON f i
00001 OFF | ;
ON i i
RELAY
. OFF

Fig. 5.7 Output Coil Operation
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5.2.1 Relay Logic Elements (Cont'd)

@ Internal coil application

e - =
-1 oos00 .. LIS t.00500

: Te +F 4+, - Ts: 1 SCAN CYCLE -
Ts - N : .

Fig. 5.8 -Application for Internal Coil

7w

H
£

® Battery monitor coil operation

Example: . . i )
CPU MODULE QUTPUT MODULE
LT NORMAL BATTERY
N NOT UT: DEFECTIVE B
—eee- — — 00002 ——O~ CTIVE BATTERY
08192 00002
LAMP SL
1 . . . C1 - ~ L
BATTERY OUTPUT ~ "ORMAL ; . )
VOLTAGE DEFECTIVE o
ON H

BATTERY MONITOR -~ — "=
coL 08192 OFF

NO CONTACT  CONDUCTING o
08192 NOT CONDUCTING - R

LIT

LAMP SL™

NOT LT -

Fig. 5.9 Battery Monitor Coil Operation

(8) Latched Coil

@ Symbol: (L)
XX X X X

(@ Function: The ON, OFF status before power failure will be restored
after recovery.

® Reference No: The same as coil reference No.

_50_



@ Operation

Example:
START BS QUTPUT
INPUT MODULE CPU MODULE MODULE e
O O — 10001 00001 e
STOP BS — (L~
5 o 10002 10001 10002 00001
00001
L
{a) Before Power Failure
START BS OUTPUT
INPUT MODULE CPU MODULE MODULE e
O O 10001 00001 """
STOP BS
I———,I/r— — >
et 10002 10001 10002 00001
00001
(b) After Recovery at Power-ON again

Fig. 5.10 Latcﬁed Coil Operation

i When ~—(L)>— is on and a power failure occurs; |
E 00001 ;
! At recovery, without pressing start BS, :

{L)} is on again.

00001
(9) Link Coil
@ Symbol: ¢ ) S—
DX XXX

& Function: When some units of GL60S are provided at high speed data
link, this coil makes other unit refer to them.

& Reference No.: D0O001 to D1024
@ Operation

GL60S # 1 GL60S 4 2
e — I
D0001
10001 0 DATA LINK D0001
N




5.2.1 Relay Logic Elements (Cont'd) R

INPUT RELAY ON.

10001 OFF

LINK COIL. ON._
D000 oo - -

OFF  ————— —

———

LINK RELAY ON

DoOOO OFF ! I

Fig. 5.11 Link Coil Operation

(10) Transition Coil ’ !
®: Symbol: —] —_ - :
TX X X
& Function: Operates evolution of'stéps in SFC program.':‘
(® Reference No.: T001 to T512 :.

@ Operation: Refer to Section 6 “SFC FUNCTION.” Used only:in SFC
program transition condition circuit. Holds ON,”OFF status
only when the. transition conditioh circuit is solved. Cannot
be refered in ladder circuit.



5.2.2 Exampie Relay Logic Circuit

Fig. 5.12 shows an example of relay logic circuit.

"« If the logic in Fig. 512 (a) is to be 1mp]emented in the GLGOS cont-
roller, the control elements must be connected to input circuits in the
70 conflguratlon and outputs assigned.

START INTERLOCK

L STOP  __ LIMIT OVERLOAD 1MC '
1»—,—$ hﬁ)—»——o.l.q—-«o — RUNNING
+—O0o— '

(a) Example Relay Logic

4

» Fig. (b) illustrates assumed input a551gnments and wiring details.
Output number 00005 is assigned to operate the external device.

CPU MODULE

INPUT = - -
DEVICE g‘g}ﬂ '
START —5'5——{ ) 10001 : ' |
‘ OUTPUT
sTOP —ato——(") 10002 OUTPUT I DEVICE
) COIL 1 1MC
INTERLOCK—E_OI—O 10050 O i ~
00
LIMIT 10051 008 !
2O -
OVERLOAD —O 10100 . ,
) ]

(b) Assumed 1.0 Wiring

J

* The resultant internal logic to be programmed by the user is shown in
Fig. (c).

START STOP INTERLOCK LIMIT  OVERLOAD

- —— —— b -
1001 10002 10050 10951 10100 00005
—

00005

(¢) Equivalent GL60S Program

1. In this example, the stop., interlock, limit and overload are
. normally on for safety from failure. Thus they are normally
open contacts in the ladder diagram. Whether a signal is a
normally open (NO) or a normally closed (NC) contact should

be decided in the design stage.

2. The reference number of a coil is given, like “00005, ” just as
appearing on the screen of the programming panel. On the
drawing, “=( )* may be written instead of *00005.”

5

Fig. 5.12 Sample Relay Logic Circuit
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5.2.3 Creating of Relay Circuits

(1) In a network . contacts and horizontal short elements (shu'nts.) may exist
at any intersection of the 'matrix of 7 lines by 10 columns. Coils may exist
on column 11. Thus up to 70 Contacts and seven coils can be used in a
network. C S ’ oL '

A . co2

Example:

.

COLUMN 1 2. 3 -4 5 6 7 8 9 10 1
ruNG 1 — — F— — . A
10001 10002 10003 10004 10005 10006 10007 10008 10009 10010 _00901

oH A+ )=

10011 10012 10043 10014 _ 10015 10016 10017 10018 10019 10020 00002

sH — A A =

10021 10022 10023 10024 10025 10026 10027 10028 10029 10030 00003

(IR S ) G SN | IS S EN NG A it G W

10031 10032 10033 10034 {0035 10036 10037 10038 10039 10040 00004

s H—— R

10041 10042 10043 10044. 10045 10046 10047 10048 10048 10050 00005

1 b — — — — == )~

10051 10052 10053 10054 10055 10056 10057 10058 10059 10060 00006

L A —A

10061 10062 10063 10064 10065 10066 $0067 10068 10069 10070 00007

o

-

NET #1°

- s -

(2) If a relay circuit consisting of contacts and ‘a uniting element ends at
coulmn 2 (see below), columns 3 to 10 need not be connected by horizontal
shunts before placing a coil in golumn 11. -

Example: : : '
COLUMN 1 2 B e 10 1
| | apa
| ——T—— ~ = -
10001 10002 v 00008

NEED NOT BE CONNECTED BY
HORIZONTAL SHUNTS HERE.

|1 e

By placing a c¢oil in coumn 3 on the screen of the pi".ogramming panel,
it will automatically appear in coulmn 11 as shown below.

Example:
_ COLUMN 1 2 ¢ JRUE ISR e 10 I
._—* |—-—f|./f——“.“-“.-“. ______ i 1 )_
T 10001 10002 v 00008
’ ‘ DOTTED LINE ON - /
THE SCREEN [ A :
HELD IN COLUMN 3

) | — INTERNALLY IN THE

00008 o o ) PROGRAM MEMORY.

NET #2
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' (3) Contacts and coils are used as horizontal elements, but not as vertical

elements, o _
. | {
Example: |} ) S ~{
10001 .- “J~.J0002 , = j:-\ 00008
Ly Ay
=1 ! e

NOT USED AS VERTICAL ELEMENTS.

(4) A vertical short may exist on the right side of a contact or horizontal
shunt element for downward connectlon (to the next lme) but not on line 7
or with any coil.

| i
A 1y I A ===
ExamDIE. 10001’4 “"\\10002 00008
r }
' g
] L~
L
00008 USED ON THE RIGHT SIDE OF -
10001
Note: Vertical shunt may be used also
NET #2 in other circuits.

(5) A vetical open is only used to cancel a vertical shunt.

(6) Vertical shunts and opens are not placed at intersections of the 7 lines-
by-10 columns matrix and therefore they occupy no memory locations.

(7) A reference number cannot be given to two or more coils.

Example: -7 ~
P — —_— — L
1001 10002 ! Q0008 \
; |
!
e e o~
Q0008 “a oooog_ 7
USE OF -{ } IS ILLEGAL.

00008
(8) The contact of a coil and input relay (contact) may be used as a NO

contact, a NC contact or transitional contact many times.

Example:

| - ~
10001 00010 10002 00009

_.__{ |,_
00009

NET #3
| -
10002 00009 10002 00010
Il

I
' 00010
NET #4
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5.2.3 Creating of Relay Circuits (Cont'd)

(9) A relay circuit without coil is not useful, but not erroneous.

Example:

Il 11
I P T

10001 10002 10003

(10) An 1nterna1 coil is used to extend the number of elements if more than
10 contacts arranged series or more than séven contacts arranged 1n parallel

are required. , . ) ,

(@ Examples of series circuit
Examples 1 and 2 show how to make up coil 00011 with a series circuit of
NO contacts 10001-10012. i . -

Example 1 Where programmed in two networks

b bmed b bt e ol

10001 10002 10003 10004 10005 10006 10007 10008 10609 10010 02050

o . VAR AN

INTERNAL COIL

I ISR LI A R . )

NET £5 .
NO CONTACT OF !
INTERNAL COIL 02050.
—— e e S Rttt (D o
02050 10011 10912 00011‘
NET #£6

C011 00011 is turned on durmg the scanning cycle When all 1nput
relays 10001-10012 all are turned on.

Example 2: Where programmed in one network

INTERNAL COIL

—-ﬂ——u——n—ﬂ—n-—u—n——u—ﬂ—u-—{/)—

10001 10002 10003 10004 10005 10006 10007 10008 10008 100%0 02050

I <

02050 10011 10012 00031

NO CONTACT OF
INTERNAL COIL 02050.

Coil 02050 is turned on during the scanning cycle when all input
relays 10001-10012 are turned on, but coil 00011 is..turned on during
the next scanning cycle (with a delay of one scanning cycle).
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@& Examples of Parallel Circuit

Examples 1 and 2 show low to make up co1i 00012 w1th a parallel circuit
of NO contacts 10001-10012. - :

Example 1: Example 2: .
e e T G j | e {
10001 ) . ) 020&1 10001 00012
| | ] |
1T INTERNAL ' |
10002 COIL 10002 10007
| — F— —
10003 10003 ' 10008 :
- - -
10004 10004 10008
— — e ]
10005 10005 10010
| L
10006 10006 10011
— — - — |
10007 10012
NET #7

@ No internal coil is used in this case.

10008 00012
11
110

10009

—

1010

]

10011

- —

10012

I NO CONTACT OF

02051 /INTEFINAL COIL 02051.

NET #8

(11) A step number in the SFC can be specified as the reference number of
a relay.

Example:

In the example above, step S001 becomes active when a scan is performed .
And the state of coil 00002 turns ON during the same scan. This is caused
because the ladder circuit is solved after the SFC.
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5:2.3: Creating of Relay Circuits (Cont'd)
(12): Link:Relay

" The GL60S enables high speed data link by establishing links - w1th other
GL60S’s. The states of link coils in other GL60S’s can be referenced by
using link relays. A

"Example: _ o
GL60S # 1 ? fromseesmamnenss st — =
10001 D 0001
GL60S. $£ 27 - b—" ;
D 0001 :

. Synchronized to the link relay DO0001 of GL60S #1.

(13) In a relay circuit, a signal always flows from the power rail (left side)
to ‘the' coils. (right side). Vertically it flows either from top to bottom or

bottom to top. .

Example 1: . gignaL FLOW ; _ , :
When input relay 10001 is on, a signal flows
_i —_—r—————— ..( - i as shown by arrows and coil 00013 is turned
. 10001 00013 on, On the screen of the P150 programming
- - . panel, flows of signal (called "power flows” )
——'{ — ., are indicated by bold lines as shown here.
10002 ;
10003
Example  2:
].1 | N 11 ———
T LI 110 10
10001 10002 10003 10004 00014
_____ T
L e L s T
tG005 10008 Q0015
-—-
— it ~«
10007 - | 10008 - 00016
NET # 9 — — — — —=— NO SIGNAL FLOWS LIKE THIS.

(I3 Paths to turn on coil 00014

5 A Al —

10001 10002 10003 . 10004

= — =

10005 : 10006 10003 10004

A - — =

10007 10006 10003 10004



@ Paths to turn on coil 00015

(a)

— |-

1001 10002

(b}

-~

10005 10006

{c)

(® Paths to turn on coil 00016

(a} (b}

— -~

10007 10008

]

10005 10008

@ Coil 00016 does not turn on through a path as shown with dotted
line and therefore it is not necessary to consider a roundabout path.

5.2.4 Sample Application Circuits of Relays

(1) Normally-ON Circuit

Example:

* Coil 02052 is ON as long as the GL60S is
© operating properly.

- This is used, for cxample, in a pulse
generating circuit for initialization.

(2) Pulse Generating Circuit for Initialization

Example 1:
» Coil 02053 is turned on only during the
————————— H{ first scanning cycle after the GL60S
02052 power is turned on, Examples 1 and 2
- are equivalent.
02052 02053

(3) Oscillator
Example:

02054

* These are used to sctreset memory
circuits, clear the current values of timers
and countcers, and preset arithmetic con-
stants for initializing the internal logic
after the GL60S power is turned on.

Program the circuits of Examples | and
. 2 in a network preceding one using
these circuits.

* Coil 02054 repeats turning on and off
every two scanning cycles.

+ This is used to perform an arithmetic
operation cvery two scanning cycles.
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(4) Self-Holding Circuit (Memory Circuit) T S

Example: _
: « As in an ordinary relay circuit, an NO contact
\ START | STOP RUNNING - 4f coil is placed in paraliel with memory set
: ———i |-———;H:—— -------- —( — signal.
1000t 10002 00018 . When memory set signal (input relay 10001)
_.l ].__ comes ON, coil 00018 is turned on and self-held.
00018 When momory reset signal (input relay 10002)
comes ON, the coil is released from self-holding.

« This is used for start and stop operation with a
pushbutton switg:h_ which resets automatically.

:

s

(5) Latched Relay Circuit
(Self-Holding Circuit with Memory during Power__Failyr,g) .

START STOP  FAULT INTERLOCK

A S i e
10001 10002 02054 02055 00019
00019

NET #12

When a latched coil is used in a~seclf-holding circuit, the status; before power
failure will be restored after recovery. Any coil can be used as a latched coil.

o mmmmmee s iaamr ,f......:..._... !‘....... v ....iﬁ.ep.u-.l.-u...., e amam dmmree s ammrare R . -B.U'.r._é.UTu---.. Ceme
Example: MODULE CPU MODULE MODULE
sTART —L— - M
‘ 10001 == --{ L} | ooore =¥
I'10001] 10002 02054 02055 00019 {(ON)
sTop —- - 1 - :
O——| 10002,
00019
" (a) Before Power Failure
INPUT - QUTPUT -
MODULE - CPU MODULE MODULE
sTART - ' M
—0 0—{ 10001 _ — -« L H{ | ooors
- 10001 | 10002 02054 02055 00019 {ON)
-~ sToP A ~
—0 O—- 10002
00019

{(b) After Recovery

To use input signal as the resct {OFF) signal (10002 shown above) of a
latched relay circuit, read it in as an NO contact then program it as an
NC contact (to prevent a latched coil from resetting even if source
power of [ O modules stop prior to that of the CPU at power failure).
To usc a coil as the OFF condition (02054 above) or holding
condition {02055 above) of a latched relay circuit, check if it is ON of
OFF in reference to the network number during the first scanning cycle
after power-on of the GL60S. . '
For example, if the network of latched coil 00019 appears later
(has a greater network number) than that of coil 02054 and earlier than
- that of coil 02055 in the above example, the latched circuit will be reset
if coil 02054 is ON during the first scanning cycle after power-on. It
will also be reset unless coil 02065 is a latched coil and ON. '
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(6) Transitional Contact Circuit

The transitional contact remains on only for one scanning cycle when the
associated reference coil has turned on or off. Any input relay or coil
may be used as a reference coil. (For 2-level scanning operation, refer to
Par. 4.5.3.2)

@ The transitional contact to the associated reference coil in the skipped
network is not operated correctly. (Flg 5.13.) The contact remains ON

or OFF,
: coiL 0(‘).456 N —
[:: oo { : ofFfF  — I

10001 00101 10002 00456 H H
. H i
00456 —[Tf— ON H
00456 ° OFF  — :
T '
— o s i

- Q0456 - . COFF

Ts
Ts: 1 SCAN CYCLE

+ Transitional contact (OFF to ON) —|T|—- operates only in 1 scan cycle when
reference coil is turned on. 00456

+ Transitional contact (ON to OFF) —||— operates only in I scan cycle when
reference coil is turned off. 00456 )




5.3 TIMERS L T
5}13.1 Types of,'_l'imers_ . e . - . T
(1) Types, N . . . .. B . . - - < L

“Three types of timers are available as shown in Table 5.6. As many timers
as desired can be used in a range of the program memory capacity and the

number of holcalinglregister's. B .

Tai;VIVe 5.6 T.ypes of Timers

Type - Symbol| Unit of Time Limit of Count
~ - Timer (Seconds) ) T1.0 "1 sec T 1-9:9997sec
Timer (Tenths of Seconds) T0.1 0.1 sec 0.1-999.9 sec -
Timer (Hundredths of Seconds) | T.01 0.01 sec 0.01-99.99 sec

(2) Unit of Time _

A timer counts up in certain units-of time. The l-second timer, for example
counts in units of seconds. :

(3) Limit of 'Count

A timer can count up to a certain limit of time. The l-second timer, for
example, counts in the .range of 1 to 9,999 seconds. The upper limits of
count are presettable. : :

5.3.2 Timer ‘Configﬁration
(1) Form

Fig. 5.13 shows the basic form of a timer. "A timer is built vertically and
needs two elements (top and bottom). Specify any of constant K or reference
numbers, referring to Table 5.7. Tx x X identifies a specific type of timer.
Specify any of T1.0, T0.1, or T.01 referring to Table 5.6.

INPUT 1 PRESET VALUE — OUTPUT 1

T A %%

INPUT 2 —4 CURRENT vALUE |— QUTPUT 2

Fig. 5.13 Timer Genera! Form

Table 5.7 Timer Elements

Element Specified Numbers Description

Constant K {00000-09999)
Any of the following:
Reference No.

Top Input register {30001-30512)
Holding register  {40001-49999)
Constant register (31001-35096)

The preset value of timer is constant K,
or contents of register reference No.

Link register (ROO01-R1024)
Bottom Holding register  (40001-49999) The current value of timer is stored in
Link register {R0O001-R1024) | the specified reference No.
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(2) Preset Value

Designate a value of 1 to 9999 to determine the range (variable) of timer.

Example:

- 00100 —

T01 If‘> {PRESETVALUE: 100

LIMIT OF COUNT: 0.1-10.0sec
40001 —

(3) Current Value
This is the value a timer has counted up.

Example:

— 00100 —

T01 ED {CUHRENT VALUE: 50

OPERATING TIME: 5.0sec

— 40001 —
40001

5.3.3 Function and Operation of Timer

(1) Timer Function

INPUT 1 —] PRESET VALUE |— QUTPUT 1

T x * x

INPUT 2 — CURRENT VALUE [— OUTPUT 2

When input 2 is ON, the timer adds up the time intervals while input 1 is
ON. When the current value becomes equal to the preset value, it stops coun-
ting with output 1 turned ON and output 2 OFF. When input 2 is OFF, the
timer doe$ not count up regardless of the status of input 1. At this time,
output 1 is kept OFF and output 2 is ON (the current value is Q).

(2) Timer Operation

Fig. 514 and Table 5.8 show the timing chart and bperation of the timer.

ON :
1 ]
: l
ON ; ]
INPUT 2 OFF 5 :
OUTPUT 1 OFF
OUTPUT 2 ON T
OFF

(t1+ta+ty= PRESET VALUE}

Fig. 5.14 Timer Operation
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5.3.3 Function and Operation of Timer (Cont'd)

Table 5.8 Timer Operation

Input Status Cu: Output Status
Timer Status urrent
Input 1|Input 2 Value Output 1{Output 2
- OFF Reset status 0 OFF

ON ON Operating Current value < preset value Increase OFF

status Current value = Preset value |Preset value OFF
OFF ON Standstill Current value <7 Preset value _Constant OFF
status Current value = Preset value |Preset value OFF

*As a result of increasing current value, current value < preset value.

(3) Sample Timer

Example:
]} 00010 e {4
10001 Ti0 00020
H 40001 fem— - mmmmmm o b ‘
10002 aoo21

- This timer counts up only when input 2 is ON. (input relay 10002 is OFF).

« If input 1 (input relay 10001) is turned ON while input 2 is ON, the timer
is operated and the current Value (contents of 40001) is increased by
one every second.

: -When the current value is equal to the preset value (10), the timer stope
and output 1 (coil 00020) is turned ON and output 2. (coil 00021) OFF.

« If input 2 is ON and input 1 is ;:ycled ON-OFF-ON-OFF " the 'Hrne inter-
vals while input 1 is ON are added. See Fig. 5.13.

* When input 2 is OFF, ‘the timer does not count up regardless of the
status of input 1. At this time, the current value is 0, output 1 OFF,
and output 2 ON.



9.3.4 Programming Timer Circuit and Precautions
(1) Programming Timer Circuit

A timer needs two elements placed vertically (top and bottom) in a network.
It can be used at any intersection of the 7 lines-by-10 columns matrix, but
the top element (preset value) cannot be located on line 7.

Example:

COLUMN 1 2 3 4 5 6 7 8 9 10 11

RUNG 1 — — 00010 }—— - __. { >

10001 T1.0 060020

2 ’ 40001 o m e {
10002 00021

3 |-

4 |-

5

8 — ] ovos f---mom e ___ {
10001 T10 00022

7 40002 -
10002

B

(2) Timer Inputs

Inputs to the timer may be outputs of relays, other timers, counters, arith-
metic operations, or data processing circuits.

Example 1: Example 2:
—— ooo10 40004 00020
10001 10002 T190 . L TOD?
" 40003 |— : - 100 40006 |—
10003} 10004 SUB
40005 [—
10005

(3) Timer Outputs

Coils may not be connected to outputs 1 and 2 of a timer. It is permitted to
insert a relay contact to the right of an output or to connect an output di-
rectly to an input of a logic, except relays.

Example 1: ‘ .. Example 2. Example 3:
00050 00100
| 00030 F—{ 00040 —f}— = «— __( ).._. 10001 Tio
10001 To1 10001 | g4 |10003 02054 w00t o o000 L
40007 40008 f~fp————~o }— ADD
10002 . 10004 - 02055 i o
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¢4)” Storing Timer Current Value ‘ ' o -
The register number of the holdmg reglster storing the current value of a
timer cannot be the same as the register number of the holding register

.storing..the: current value of another timer-or counter... ,

R
3

Example: I F 00010 |
10001 T10
40010
; 00020 |- A DUPLICATED USE OF A HOLDING
.| -10002 o REGISTER NUMBER LIKE THIS IS
- : NOT PERMITTED. _
— 40010 4= :

Due to.current value changes, the holding register storing the current
value of.a timer cannot be used as the register storing arithmetic .operation
results. However,. the register can be used as an operand. —-

(5); Preset Value of Timer

When the. preset. value of a timer is 0 and input 2 is ON, output 1 is ON (out-
put' 2 is OFF),. regardless of ONOFF operation of input 1.

Example:

~ o000 —-—————-~———-{ }— ON

0002
T1.0 3

40011 —

(6) Relationship of Preset and Current Values

Ordinarily, the -current value does not exceed the preset value, but it is pos-
sible to make the currént value greater than the preset value by "arithmetic
operation or data transfer function. In such a case, the current value
becomes equal to.the preset value (output 1 is turned ON) as soon as the timer
circuit 1s solved. - -

(7) Timer Error
Error of the timer is given as follows.

Maximum value of error = Unit of preset timer + 1 scan time_'

For example, if T1.0 is used for a l-second timer, éfr-o_ﬁ may rise to
1 second {the timer may reach the limit a second earlier than the real time
limit). Therefore, -the use of T0.1 or T.0l is recommended in this case.

(8) Current Value of Timer at Power ON

During power failure, the timers of the GLGOS memorize the values before
power failure. - When the GL60S is turned ON, -the current value of the coil
will be: reset to 0 or remain unchanged depending on the type and status of
the reference coil of contact used for input 2. Table 5.9 shows these
relationships.
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Table 5.9 Current Value of Timer at Power ON

Signal to Input 2
Current Value at Power ON
Type of Reference Coil Status | Contact
NO Value at power failurc
ON
Input Relay NC 0
Latched Coil "NO 0
OFF
NC . Value at power failure
NO Valuc at power failure
ON
NC 0
. n = m
Coil NO 0
(Not including OFF
Latched Coil) . NC Value at power failure
: NO 0
n>>m OFF
NC Value at power failure

@ 1. The number of the network including the reference coil of signal to input 2
is n and the number of the network including the timer circuit is m.
2. If the signal to input 2 is composed of more than one contact, obtain the
input 2 status from each contact status.
3. The current value of the timer, at the GLG0S power ON, is the value read
when the timer-circuit has been solved during the first scanning cycle after
power is applied to the GL60S.

5.3.5 Application Timer Circuits

On-delay and off-delay timers can be obtained by vertically shunting timer
inputs 1 and 2. Various timer circuits can be realized by using different
signal for inputs 1 and 2.

(1) ON-delay Timer

00123 f———— - 4{
10011 TO1 00024
ap012 |-

ON
10011 QFF . L
| 12.3sec

00024 OFF

Fig. 5.15 Sample ON-delay Timer




(2) OFF-delay Timer

Fig. 5.16 Sample
OFF-dglay Timer

(3) One-shot Timer

Fig. 5.17 Sample
One-shot Timer‘

(4) Pulse Generating Circuit.

Fig. 5.18 Sample Basic
Pulse Generating Circuit

(8) Flicker Relay

Fig. 5.19 Sample “
Flicker Relay

10012
00025

00026

1 10012‘

+

ON
OFF———[
ON ——
OFF =
ON
CFFJ

10005

40013 fomioc e i
T10 - - 00025
40014 f=m——mmmmmm——— _( )_

00026~ )

i

50s

|

i | I

Note: The content of
40013 is set to 50.

30001 IR ; '

1o

40015 b—dp-----=r---- ~ »
100056 00027

ON
10005 .o . . l_
Note: The contert of
30001 is set to 10.
f— 00100 f—t-—— - mm oo { +
00028 T.01 , 00029
40016  |—
00029
ON -
00028 |
OFF— ] .
1 1.00s. 1.00s 1.00s
woe ON 2P
OFF -
.._l_l._ Ts: 1 scan time
Ts
A
. 00020
00030 TOA
— 40017 00010 —-———____.( )_
TO1 | o 00030
40018 |— {
Ts
——H—
ON
A e U L ]

OFF

ON——iy 10§ i i
00030 | 1 50s | I



5.4 COUNTERS
5.4.1 Types of Counters

(1) Types

Two types of counters. are available as shown in Table 510 As many counters
as desired may be used, in a range of the program memory capacity and
the number of holding registers.

Table 5.10 Types of Counters

Type Symbol Unit of Count Limit of Count
Up Counter UCTR

1 pulse 1-9,999 pulses
Down Counter] DCTR

(2) Unit of Count

An up or down counter increases or decreases the current count by one pulse.
(3) Limit of Count .

An up or down counter increases or decreases in a range of pulses counted (1
to 9,999 pulses). The upper limits of count are presettable.

5.4.2 Counter Configuration

(1) Form

Fig. 520 shows the basic form of a counter. A counter needs two elements
placed vertically (top and bottom ). Specify any of constant K or reference

numbers referring to Table 518 XCTR identifies a specific type of counter.
Specify UCTR or DCTR in reference to Table 510,

INPUT 1 — FRESET VALUE OUTPUT 1
Fig. 5.20 Counter General Form * CTR

INPUT 2 -—{ CURRENT VALUE {— QUTPUT 2

Table 511 Counter Elements

Element Specified Numbers Description
Constant K (00001 —09999)
Any of the following:
T Input register (30001 —30512) The preset value of counter is constant K,
op Holding register (40001—49999) .| or contents of register reference No.
Constant register (31001 —35096) :
Link register (RO001 —R1024)
Bott Holding register (40001 —49999) The current value of counter is stored in
ottom 17 ink register (RO001 —R1024) the specified reference.




(2)--Preset Value - .
Specify a value of 1 t0.9999 to determine the upper limit (variable) of(_ co_uﬁ'g,

M B

A

- Example:.
— 10 — —
UCTR = {PRESET VALUE: 10 )
: A UNIT OF COUNT: 1-10 PULSES -
R . . —~  ame - ' e

;

{3)+Current Value -
This is-the wvalue a counter has counted.

Example:

— 1w
etk |, o CURRENT VALUE = 5

— 40019 —

40019

5.4.3: Function -and Operation of Counter
'5.4.3.1 Up Counter.

(1) Up-Counter--Function . . R
INPUT 1 —] PRESET VALUE I— OUTPUT 1

UCTR

INPUT 2 — CURRENT VALUE QUTPUT 2

T

« When input 2 is ON, the- up counter counts the number of timés in which
input:1 is-turned from- OFF to' ON The current value 15 mcreased by one-
every counting,

« When the current value becomes equal to the preset value, the up counter
stops- counting with output .1 turned ON and output 2 OFF.

+ When input 2 is OFF, the up counter does not count even if input 1 is
changed from OFF to ON. At this time, the cufrent value is 0, output 1 is
OFF and output 2 ON..

(2) Up Counter Operation
Flg 5.21 and Table 512 show the timing chart and operatlon of the up counter.

ON el :

INPUT 1 OFF——J—I—V'_L—!_‘M o
ON

INPUT 2 OFF_,_I

t
[}
1
|
|
" ON _ i
I
|
!
1

OUTPUT 1 ¢

ouTPUT 2 ¢

CURRENT VALUE O

2 3 1o
PRESET VALUE: 3

il

" Fig.” 5.21 Up Counter Operation
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Table 5.12 Up Counter Operation

Input Status Counter Status Current Output Status

Input 1 |Input 2 Value Output 1|Output 2
TONSTm - - M-u,_
: 8{:53‘8&“5 OFF Reset status 0 OFF
+ ON—OFF :
OFF—ON ON Operating -| Current value </Preset value | Increase (-~ 1) }

status Current value = Preset value | Preset value

: 811:11—8‘.'8}?}12‘8 ON Standstill | Current value <] Preset value | Constant
- OFF Status status Current value = Preset value | Preset value

* As a result of increasing current value, current value < preset value.

(3) Sample Up Counter

HF T - }
10001 00031
UCTR
40018 e om— e —{ >

10002

(@) The up counter counts only when input 2 is ON (input relay 10002 is OFF).

(b) When input 1 (input relay 10001) is turned from OFF to ON while input
2 is ON, the up counter counts and increases the current value (contents
of 40019) by one.

() When the current value becomes equal to the preset value (3), the up
counter stops counting and the output 1 (coil (00031) is turned ON and
output 2 (coil 00032) OFF. '

(d) When input 2 is OFF (input relay 10002 is ON), the up counter does not
count even if input 1 is changed from OFF to ON. At this time, the
current value is 0, output 1 OFF, and output 2 ON.

5.4.3.2 Down Counter

1) Down Counter Function
(1 unct INPUT 1— PRESET VALUE |— QUTPUT 1

CCTR

INPUT 2 CURRENT VALUE [— QUTPUT 2

* When input 2 is ON, the down counter counts the number of times in
which input 1 is turned from OFF to ON. The current value is decreased
by one every counting.

* When the current value becomes zero, the down counter stops counting
with output 1 turned ON and output 2 OFF.

* When input 2 is OFF, the down counter does not count even if input 1 is
changed from OFF to ON, At this time, the current value becomes equal
to the preset value with output 1 turned OFF and output 2 ON.
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(2) Down Counter Operation: -

Fig. 5.22 and Table 5.13 show the timing chart and operation of the down
counter. : - ' .
| o YR S 2 N A S ) S I

INPUT 1 e

INPUT 2 3:': _ |

;

-

ON
OUTPUT 1 p
ON - .
OUTPUT 2 ON = 1. b { |
OFF : ! ;
i 10 0 3

CURRENT VALUE ::. = 3

St
[p+]

1

13

i

PRESET VALUE: 3

Fig. 5.22 Timing Chart of Down Counter .
. TS L B

Table 5.13 Down Counter Operation

1

Input Status Curreﬁt Cutput Status

C:ountei- Status Val
Input 1 Input 2 . _ alue Qutput 1{Output 2

+ OFF Status _ _
:8§Fs—t>ac§§5 OFF ‘ Reset status Preset value OFF
+ ON—OFF
Operating Current value > 0 ‘Decrease (-1)
OFF—0ON ON
- - stat}]s‘ o v+ Currrent.vale = 0 v |- 0
« OFF Status . c lue > 0- Constant
Standstill - urrent value onstan
+ ON Status ON
- ON—OFF status . Current value = 0 ) 0.

* As a result of decreasing current value, current value > 0.

(3) Sample Down’ Counter

L
———| ]—— 00003 f---———-———==—— + +
. 10001 - . 00033, . °
octr | . .
EYPS [ SRR S
10002 00034
NET #21

+ The down counter counts only when input 2 is ON (input relay 10002 is
OFF).

+ When input 1 (input relay 10001} is turned from OFF to ON while input
2 is ON, the down counter decreases the current value (contents of 40020)
- by one. . . . . . . .

« When the current value becomes zero, the down counter stops to counting
and output 1 (coil 00033) .is.turned ON and output 2 (¢oil 00034) OFF,

« When input 2 is OFF (input relay 10002 is ON), the down counter does
not count even if-input 1 is changed from OFF to ON. At this time/
current value. becomes equal to the preset value and output ‘1 is turned
OFF and output 2 ON, + - :



5.4.4 Programming Counter Circuit and Precautions
(1) Programming Counter Circuit

An up and down counter occupies two elements placed vertically (top and
bottom) in a network. It can be used at any intersection of the 7 lines-by-10
columns matrix, but the top element (preset value) cannot be located on line 7.

Example:
COLUMN 1 2 3 4 5 6 7 8 9 10 11

RUNG 1 r—l [ 00008 |- e e < »
10001 UCTR . 00031
2 —-,H’— 40019 = —mm e . —H{
10002 00032
3 —
e,
5 —
6 — —{ o003 = oo ___ ~ )
10001 beTR 00035

7 —,{xf——« 40021 =
10002

NET #20

(2) Counter Inputs

Inputs to the counter may be outputs of relays, other counters, timers,
arithmetic operations, and data processing circuits.

Example 1: Example 2:
: F— ooo1c : r’ | ocoso R ) TN
10061 10002 10001 ' 0
o0 UCTR T10 0036
40022 |- 40023 |- oosoe F-—— )}
10003 10004 00036 60037
UCTR

40024 p—

10005

10001

(3) Counter Outputs

Coils may not be connected to outputs 1 and 2 of a counter. It is permitted
to insert a realy contact to the right of an output or to connect an output
directly to an input of logic, except relays.

T

Example 1: Example 2: ' Example 3:
F{ 00030 |- F ooo H -~ » - — oooso oot00 |-
10001 | |\ o1R 1000t | pevp | 10003 00037 10001 1 yerR
40025 fm 40025 t— po---—( ) 20026 |- 00000 f—
10002 10002 10004 00038 10002 ADD
40027 |-




(4) Storing Counter Current Value

The register number of the holding register storing th'e current value of a
counter cannot be the same as the register number of the holding register
storing the current value of another counter or timer. ' In special cases when
tised as-an up.” down counter - (see (5)of Application Circuits of -Counter) ,
a register number may be used for different counters or timers.. .

Example:

— < owot0 - - RS
10001 UCTR : T o

w0 —

10002

- F—{  oooeo

10003 UCTR
_‘P& 40028 A DUPLICATED USE OF A

- HOLDING REGISTER NUMBER
10004 LIKE THIS IS NOT PERMITTED.

Due to current value changes, the register storing the current value of a

counter can not be used as the register storing the, arithmetic operation
results. However, the register can be used as an operand. - ~

{5) Preset Value of Counter . .
When the preset value of an up- or down-counter is 0 and input 2 is ON,
output 1is ON (output 2 is OFF), regardless of ON,OFF operation of input L

Example:

00000 p—=-—--=- == —~ Fon
UCTR

40029- [~ ..

(6} Relationship of Preset and Current Values

Ordinarily, the current value does not exceed the preset value, but it is pos-
sible to make the current value greater than the preset value by arithmetic
operation-or data transfer function.. In such a case, the current value becomes
equal to the preset value as soon as the counter circuit is solved.

(7) Input Puise Width

When operating a counter by signals (count pulses) fed from an external
device, one scan time or more Is required for each pulse width (ON or OFF).
In addition, delay of response of the input module which receives the input
pulses must be taken into consideration. R - .-

+ : L

INPUT MODULE CPU MODULE
T1Fa2. ]
: 1 )
A ' N gy Iy 'IE',EL';?Y>ONE SCAN gIME +
L. TIME OF RESPONSE
—0 O— 10001 F— oco10 = OF INPUT MODULE

Fig. 5.23 Counter Operation by Singnals
Fed from an External Device



(8) Current Value of Counter at Power ON

Like the timer, the counter keeps the current value even if power fails.
When the GL60S is turned ON, the current value is determined by signals
for input 2.

Table 5.14 Current Value of Counter at Power ON

Signal to Input 2 Current Value at Power ON
Type of Reference Coil Status | Contact Up Counter Down Counter
ON NG Value at power failure | Value at power failure
Input Relay NC - 0 Preset value
Latch Coil NO 0 Preset valur
OFF
NC Value at power failure | Value at power failure
ON NO Value at power failure | Value at power fatlure
NC 1] Preset value
. n s m
Coil NO 0 Preset value
{Not including OFF - -
Latch Coil) NC Value at power failure | Value at power failure
NO 0 Preset value
n > m OFF
NC Value at power failure | Value at power failure

@ 1. The number of the network inculding the reference coil. of signal to input 2 is n
M and the number of the network including the counter circuit is m.
2. If the signals to input 2 is composed of more than one contact. obtain the input 2
status from each contact status.
3. The current value of the counter at the GL60S power ON, is the value read when
the counter circuit has been solved during.the first scanning cycle after power is
supplied to the GL60S.

5.4.5 Application Counter Circuits
(1) Large-capacity Counter

* A large-capacity counter (having a preset value of 10000 or more) can
be created by combining multiple counters.

- Fig. 5.24 shows a large-capacity counter (preset value — 100 x 150 =
15000) using two up counters.

COUNT PULSE No.1 COUNTER - No.2 COUNTER
00190 [— ——mm———m o { = o015 fmem o {
10001 ucTA 00040 00040 UCTR 00041
40031 p— 40032 (—
10002 00040 ’ 10002

Fig. 5.24 Large-capacity Counter

« The No. 1 counter generates a pulse (ON time = 1 scan time) for the
coil 00040 for every 100 input pulses.

* When the No. 2 counter counts 150 pulses output‘ by the No. 1 counter,
coil 00041 is turned ON to indicate that 15000 pulses (100 x 150) have
been counted. :

- If the conténts of 40031 is x (0 = x = 100) and the contents of 40032 is

y (0 = y = 150), the current value (pulse count) of the large-capacity
counter is x + 100y.




. -t et

(2) Long-time Timer

« A long-timer {(having a preset value-éf 10000 or more) -can be:

created '
‘by- combining a timer and an up counter. : ’

t

. Fig. 5.25 shows a long-time timer (preset value = 60 X 600 = 36000)

using a 1-second timer and-an up counter.
‘ r{ — - 0000 ~ x = i;_T_;__';___;__{_- Y— -
10001 "o ‘ » VA
—— 40033 |~ T — {
00042 - o004
——— 1 40034 | ) _ o
10001

*Requires horizontal shunt.

Fig. 5.25 Long-time Timer

. The l.second timer generates a pulse (ON time = 1 scan time) for coil
00042 for every 60 seconds while input relay 10001 .is ON.

.» “When the up counter counts 600 _ﬁulses outiput by_ the l-second timer, coil
00043 is turned ON to indicate that 36000 seconds (60 x600) have elapsed.

. If the contents of 40033 is'x (0 = x = 60) and the contents of 40034 is y
(0 = y = 600), the current value of the long-timer is x + 60y (the
number of seconds the timer. has operated).

(3) Clock - N
. A clock circuit can be created by combining a timer with. an. up counter.

- Fig. 5.26 shows an example of a clock ‘circuit. "

v w "
START
— b oot00 P ----mmmmmmm oo 4
1060t | Ton 00044

40035 |- 00060 =T ————~—————=——=
00044 L= UCTR l oo0e45
- f————— 40036 Qo060 *—l: ——————— —( )_
— 00024

00045 - ' UCTR 00046
— - 40037 —
00046 . . UCTR 00047
r— 40038
00047 i
*Requires horizontal shunt. : . -

Fig. 5.26 .Sample Timer "Counter Cascaded Logic

+ This clock operates; while input fe}ay 10001 is ON. The contents of 40036,
40037, and 40038 give the valués in seconds, minutes, and hours, respec-
tively. The clock is not provided with a compensating circuit.
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(4) Circuit for Measuring Scan Time

« It is possible to make up a circuit for measuring the scanning time of
the GL60S by combining an up counter with a 0.1-second timer.

+ Fig. 5.27 shows a sample measuring circuit for scan time.
) ' TsTs

S S Iy WY

PE o {
00048 . 00048
’ 00500 .

Ts: ONE SCAN TIME
START UCTR

- q0036 = oomas
10001
T

40040 —

Fig. 5.27 A Circuit for Measuring Scan Time

* When input relay 10001 is turned ON, both the up counter and the 0.1-
second timer start to measure the GL60S scanning time,

+ Coil 00048 is turned ON and OFF alternately every scanning cycle. When
the up counter counts 500 pulses (alternations of ON and OFF)}, the
output 2 is turned OFF and the 0.1-second timer stops.

* Now the timer’s current value (contents of 40040) is the time taken to
count 500 pulses or, the time of 1000 scanning cycles given in units of
0.1 second.

« If, for example, the value is 205, then the average value of one scan
time is 205 x 0{.1 + 1000 = 205 milli-seconds.

(5) Up,/Down Counter

* An up,/down counter can be made by combining an up counter with a
down-counter.

- Fig. 5.28 shows an example of an up.~down counter.

— — o010 |-

10001
UCTR
40041

10003

00100 -

10002
DCTR

40041 =

Fig. 5.28 Up.”Down Counter

- The current value (contents of 40041) is increased by one each time input
relay 10001 is turned from OFF to ON.

» The current value is decreased by one each time input relay 10002 is
turned from OFF to ON.

* The current value is reset to zero when input relay 10003 is tuned ON.




5.5 ARITHMETIC FUNCTIONS: . -, « . - -
5.5.1 Types of Arithmetic Functions ce

The arithmetic operations are’ addition . subtraction . multiply , and divide
applied on operand Vi by operand Vz. There are eight variations of arith-
metic functions as-described in Table 5.15. '

Table 5.15 Types of Arithmetic Functions

Type Symbol‘ Oﬁerator Range of Operand V. | Range of O]:;erand ' Relgzrge;lce
Addition ADD 0-999 78
vV, + V :
Double-precision 1 2 3 .
Addition DADD 0— 99,999,999 80
Subtraction SUB | . e ,. - 0-999 82
. . - Vq_ - Vz' - .

Double-precision _
Subtraction DSUB . 0— 99,999,999 . 84
Multiply MUL 0999 = B 86
D bl . . N RE Vv 9 x V 9 < 0 0 0 £

Ouble-DIecision 1§ pyuyL | - . 0-99,999,999 . : 87
Multiply e .
Divide DIV | 0-9,999(0- 99,689,999)* |  0-9.999 89
Doubl — — Vi £ Vy. — —— :
Do SPIeCsion.  pprv - | 0-9,009,009,899,999,099 | . 0-99,999,999 . - 92

“The range of V, becomes as shown in parentheses

when two successive registers are used. - .

5.5.2 Addition (ADD)

{1) Function

Operates addition in 4-digit.decimal without sign. -

(2) Form

. Fig. 5.29 shows the form of addition (ADD)
. ADD is the symbol denoting the addition.

+ Addition operation requires three elements placed vertically (top, middle,
Referring to Table 5.16, specify any of constant K,
reference number of various registers.

and bottom).

Fig. 5.29 ADD Genéral Form

INPUT 1 — OPERAND Vi f— QUTPUT 1

W

"| OPERAND vz |— OUTPUT 2
' ADD , "1 ALWAYS OFF
RESULT (R) |— OUTPUT 3 |




- Table 5.16 Elements of ADD Function

Element Position Specified Number Description
* When constant K is specified, the value is the
T * Constant K (00000-09999) operand (V, = 0 to 9,999).
op Any one of the following: * When register reference Nos. are specified, the
- Input register (30001 - 30512) contents are the operand (V, = 0 to 9,999).
 Holding register (4000 - 49999)
* Constant register (31001 - 35096) - When constant K is specified, the value is the
Middie + Link register  (R0001 - R1024) | operand (Vy = 0 to 9,999). )
* Timer register (50001 - 50512) * When register reference Nos. are specified, the
contents .are the operand (V, = 0 to 9,999).
Bottom + Holding register (40001 - 49999) The result of addition function {0 to 9,999)
» Link register (RO00O1 - R1024) is stored in 4X X X X or RX X X x|

(3) Operation

* By the addition (ADD), Vi + V2 is calculated when the input 1 is ON,

The result is treated as

follows.

(a) If Vi + Vo = 9,999,
Vi + V2 is stored in R. The Output 1 remains OFF.

=

(b) If Vi + V3
is turned ON.

*+ The outputs 2 and 3 are always OFF.

10,600, Vi + V2 - 10,000 is stored in R. The output 1

* The result remains in R even after the input 1 is turned from ON to OFF.

- Table 5.17 shows an ADD operation.

1

Table 517 ADD Operation

Input 1 Condition Operation Cutput |
V., + Vv, = 9,999 V, ¢ V,—R OFF
ON
V, + V, = 10,000 V, t V, - 10,000—R
OFF None Not operated. OFF
@ V, + V,—R indicates that V., 1 V, operation result is stored in R.
(4) Example
Example 1:
b+ cosop [~ 5_?_0
00000 [— '
ADD ALWAYS OFF
40051 |— 40051 {_500
(a) Ladder (b) ADD Operation

ADD in (a) executes the operation of (b) when

input relay 10001 is ON.

The output 1 remains OFF. The result remains in 40051 even after input

relay 10001 is turned OFF.




5.5.2 Addition (Cont'd)

#

L N 40052 ‘4000
Example 2: 100!)? 40052 {———=-=--=-{  }— ‘ T _ o
. 00051 )
- 05000 p—
- ADD ALWAYS OFF | — ’
40053 _} ) 40053 ‘
(a) Ladder : : (b) ADD Operation

ADD in (a) executes the operation of (b) when input relay 10001 is
ON. The output 1 remains OFF:. The result remains in 40053 even after
input relay 10001 is turned OFF.

Example 3: b a00s2 pr--—---- { 40052
10001 05000 |— . 00051 o
4?13?3 .._} ALWAYS OFF 40053 :
40052
(a) Ladder " (b) ADD Operatlon

ADD in (a) executes the operation of (b) when input relay 10001 is
ON. The output 1 is turned ON. The result remains in 40053 even after input

relay 10001 is turned OFFE.

5.5.3 Double-precision Addition (DADD)

(1) Function

. . . INPUT 1—{OPERAND Vi— OUTPUT 1
Operates double-precision addition 1n

8-digit decimal without sign. Wt
OPERAND Vot— OUTPUT 2
(2) Form : DADD - | ALways

OFF
- Fig. 5.30 shows the form of double prec1s10n . RESULT |— QUTPUT3
addition (DADD) e {R)

Fig. 5.30 DADD S':ieneral Form

. DADD is the symbol denoting the double-precision addition.
- Double-precision addition operation requires three elements placed verti-

cally (top, middle, and bottom). Referring to Table 5.18, specify any refer-
ence number of various registers. = -

Table 5.18 Elements of DADD Function

Element e .
Position Specified Number Description
Either one of the R o .
following: Operand (V, = 0 to 99,999,999} is stored as follows.
Top - Input register X RXX= X x X X X +1 V ,H: Higher-place 4 digits of V,
(30001 - 30511) ¥ ,L: Lower-place 4 digits of V,
= Holding register | . oo
(40001 - 49998)
+ Constant register Operand (V, = 0 to 99,999,999) is stored as follows.
Middle (3‘1001 - 1?5095) L ox XX X x oW % ox X k] V,H: Higher-piace 4 digits of V,
+ Link register V.L: Lower-place 4 digits of V,
{ROO01 - R1023)
’ ioldllng4reglster Result of operation (V, + V,; = 0 to 99,999,999) is stored as follows.
Bottom _OOO ) _9998) X X X X X Lo X X X x X +1] (V,+ Vi)H. Higher-place 4 digits of (V ,+V,)
. %érego;eglgfgzs) (V. +V,)H (V,+V,L {(V,+V,)l: Lower-place 4 digits of {V,+V,)
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(3) Operation

By DADD, Vi + V3 is calculated when the input T is ON. The result is
treated as follows.

(a) If Vi+ V2 = 99,999,999,

The four higher-place digits of V1 + V3 are stored in R and the four
lower-place digits in R -+ 1. The output 1 remains OFF.

(b) If Vi + Vz = 100,000,000,

The four higher-place digits of V1 + Va2 —. 100,000,000 are stored in
R and the four lower-place digits in R + 1. The output 1 is turned ON.

The outputs 2 and 3 are always OFF.

The result remains in R and R + 1 even after the input 1 is turned
from ON to OFF.

Table 5.19 shows a DADD operation. .

Table 5.19 Double-precision Additiion Operation

Input 1 Condition Operation Output 1
V, + V,— R(Higher-place 4 digits),
ON Vi + V, = 99,999,999 R + 1 {(Lower-place 4 digits). OFF

V, + V,- 100,000,000 — R
ON V., + V., = 100,000,000 (Higher-place 4 digits),
R + 1 {(Lower-place 4 digits).

OFF None Not operated.

V,+V,—~R and R + ] indicate that V, + V, operation result
is stored in R and R + 1, respectively.

(4) Example
40054 40055
Example 1: - -
P ] o P
10001 40052
40056  |— +
DADD ALWAYS OFF 40058 40057
4000 0000
40058 ‘
40054 | 5000 40056 | 4000 40058 40059
40055 | 0000 40057 {0000
(a) Ladder (b) DADD Operation

DADD in (a) executes the operation of (b) when input relay 10001 is ON.
The output 1 remains OFF. The results remain in 40058 and 40059 even
after input relay 1000l is turned OFF.
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5.5.3 Double-precision Addition (DADD) (Cont'd)

Example 2:
40054 40055
g B e W o .
10001 . 00052 .
- 40056 . e .
Y . 40056 40057
DADD ALWAYS OFF - - - i
40058 ‘ R
. a -
40054 | 5000 40056 | 6000 0058 4?059 K
(a) Ladder (b) DADD Operation

DADD in (a) executes the operation of (b) when;input relay 10001 is ON.
The output 1 (coil 00052) is turned ON. The result remains in 40058 and 40059
even after input relay 10001 is turned OFF.

5.5.4 Subtraction (SUB)

_(1) Function

Operates subtraction in 4-digit decimal without sign. .. - -

(2) Form
) INPUT 1 — OPERAND Vi 1— QUTPUT 1
OPERAND ¥z}~ OUTPUT 2
SUB
‘RESULT {R) — OUTPU'T 3
Fig. 531 SUB General Form

. Fig. 5.31 shows the form of subtraction (SUB).

- SUB is the symBol denoting the subtraction.

= Subtraction operation
middle, and bottom).

requires three .elements placed vertically
Referring to Table 5.20, specify any of constant K

(top,

or the reference number of various registers.

Table 5.20 Elements of SUB Function

Element Position Specified Number Description
. T + When constant K 1s specified, the value is the
To - Constant K (0000-9999) operand (V. = 0 to 9,999).
P Any one of the following: - When register reference Nos. are specified, the
- Input register - (30001-30512) contents are the operand (V. = 0 to 9,999).
- Holding register {(40001-49999)
- Constant register (31001-35096) |- When contant K is specified, the value is the
Middle - Link register (RO001-R1024) | operand (V. = 0 to 9,999)
+ Timer register {50001-50512) |+ When register reference Nos. are specified, the
contents are the operand (V: = 0 to 9,999).
Bottom - Holding register {10001-49999) The result of subtraction function (| V.—V.| =0
+ Link register {RO001-R1024) | to 9,999) is stored in 4XX X X or RX XX X.
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(3) Operation

* By the subtraction (SUB), V, - V, WiiAl be calculated when the input 1 is
ON. The result is treated as follows.

(a) If V, >V,
.V, -V, is stored in R and only the output 1 is turned ON.
(b) If V, = V, :
V-V, =0 1s §tored in R and only the output 2 is turned ON.
(c) If V, < V.,
V. - V, is stored in R and only the output 3 is turned ON.
* The result remains in R even after the input 1 is turned from OFF to ON.

* Table 5.21 shows a SUB operation.

-Table 5.21 SUB Operation

Input 1 Condition Operation Output 1|Qutput 2|Quiput 3
V. >V, Vi~ V,—R OFF OFF
ON V, =V, 0—>R OFF OFF
V. <V, V.- V—R OFF OFF
OFF None Not opcrated. OFF OFF OFF

@ V.- V,>R indicates that V,—V, operation result is stored in R.

(4) Example

4 ooso0 |— -iﬂu
Example 1: 10001
P 00000 {— (e ]
SUB
40080 | ° : 40060 500
(a) Ladder (b) SUB Operation

SUB in (a) executes the operation of (b) when input relay 10001 is ON.

‘Only the output 1 is turned ON. The result remains in 40060 even after input

relay 10001 is turned OFF. :

40061 | 6000
Example 2: 40082 | 5000
F— 40081 |—e---- H{ 40067
10001 00053 —
40062 p-eae——- { avos2 [_5000_]
SuUB 00054
40083 | ...y ) 40063
000535
(a) Ladder {b) SUB Operation

SUB in (a) executes the operation of (b) when input relay 1000! is ON.
Only the output 1 (coil 00053) is turned ON. The result remains in 40063
even after input relay 10001 is turned OFF.
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5.5.4 Subtraction (Cont'd)

Example 3:

40061 [_4000 ]

4p062 5000 ]
: ’ 40 4000
}— -a0081 t—----- { 061
10001 00053 .-
5
40082 b— —-——- «{ )__ 40062
o 00058 40063 1000
40063 p—m-=——— {
- . 00055 -
{a) Ladder {(b) SUB Operation

SUB in (a) executes the operation of -(b) when input relay 10001 is ON. Only
the output 3 (coil 00055) is turned ON. The result remains in 40063 even
after input relay 1000l is turned OFF.

P

5.5.5 Double-precision Subtraction -(DSUB)
(1) Function

Operates double-presion subtraction in 8-digit decimal- without sign,

(2) Form

- Fig. 5.32 shows the form of double prec151on subtractlon (DSUB)

Fig. 5.32 DSUB Generai Form ™’

INPUT 1 OPEF;A&D‘W L QUTPUT 1

QPEHAND Vel— QUTPUT 2
DSUB

RESULT (R) — OUTPUT 3

« DSUB is the symbol denoting the double-precision subtraction.

« Double- prec1310n subtraction operatioh requires three elements placed ver-

tically (top, middle, and bottom). Referring to Table 5.22, specify any
reference number of various registers.
Table 5.22 Elements of DSUB Function
Ele{ngnt Specified Number Description
- Position - : - - i .
Either one of the Operand(V, = 0 to 99,999,999) is stored as follows.
following: X X X K X KX XXX + 1
Top » Input register I V.H i . | VL 4]
{30001-30511) V.H: Higher-place 4 digits of V,
- Holding register - V.L: Lower-place 4 digits of V,
(40001-49998) Operand(V, = 0 to 99,999,999) is stored as follows.
+’Constant register WX X K X XX KKK ]
Middle (31001-35095) [ VH | v |
» Link register V.H: Higher-place 4 digits of V.
(ROOQI'RIOZS) V.L: Lower-place 4 digits of V: )
- Holding register Result ‘oi(oie;atioi( | V.-V |X=XO ;039),(99_’9-,9199) is stored as follows.
’ 40001-49998
Bottom . iink regism? [1V,-V.[H] [[1V=-V.!L |
(RO001-R1023) [V,— V.| H: Higher-place 4 digits of | V.- V.{H
| V,- V.| L: Lower-place 4 digits of |V,=V.|L
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(3) Operation

+ By the double-precision subtraction (DSUB)', 'V, - V, is calculated when
the input 1 is ON. The result is treated as follows.

(a) If V, > V,,

The four higher-place digits of V, - V, are stored in R and the four
lower-place digits in R+1. Only the output 1 is turned ON.

(b) If V, = V,,
V.-V, = 0is stored in R and R+1 and only the output 2 is turned ON.
(¢) If V, < V,,

The four higher-place digits of V, - V, are stored in R and the four
lower-place digits in R+1. Only the output 3 is turned ON.

* The result remains in R and R+1 even after the input 1 is turned from
ON to OFF.

- Table 5.23 shows a double-precision subtraction operation,

Table 5.23 DSUB Operation

Input 1 |[Condition Operation Output 1| Output 2| OQutput 3
V.= V.,—R (Higher-place 4 digits),
Vi > V. R+1 (Lowcer-place 4 digits). OFF OFF
ON V., =V, 0—R, R+1 OFF OFF
V.- V,—R (Higher-place 4 digits),
V. < Ve R+1 (Lower-place 4 digits). OFF OFF
OFF None Not operated. OFF OFF OFF

Vi-V.—R and R +1 indicates that V,  V, operation result
is stored in R and R +1, respectively.

(4) Example
Example 1:.
40064 [ B0OOD 40066 | 5000
40065 | 0000 40067 |_0000
40064 40065
I Pl Lo
10001 00056
40066 = mmw oo o { 40066 40067
Dsus 00057
40068 |—----——m-f }— l
00058
40068 40069
(a) Ladder (b) DSUB Operation

DSUB in (a) executes the operation of (b} when input relay 10001 is ON.
Only the output 1 (coil 00056) is turned ON. The .result remains in 40068
and 40069 even after input relay 10001 is turned OFF.




5.5.5 Double-precision Subtraction (DSUB) (Cont'd)

. 200 5000
. Example 2: :232; oou(; : :gggg 0000 40064 40065
' ' 4000 0000
— 40064 Y——=———-~ «{ —
10001 00056 40066 40067 -
5000 0060
40066 p——m—————{ }— -
DsuB ... 00057 ) l
40068 |l ——————— .( )._ 40068 40069
00038
(a) Ladder s (b) DSUB Operation

DSUB in (a) executes the operation of (b) when input relay 10001 1s ON.
Only the output 3 (coil 00058) is turned ON. The result remains in 40068
and 40069 even after ‘input relay 10001 is turned OFF. ~ .

5.5.6 Multiply (MUL) 5 : _ . e -

(1) Function |
Operates multiply in 4-digit decimal without sign.
(2) Form

) . L INPUT 1 — OPERAND Vi — OUTPUT 1
- Fig. 5.33 shows the form of multiply (MUL).
' i a o ' T ' " OPERAND V2 |— OUTPUT 2
MUL - gt‘l’:"AYS
R ° ESULT (R — OUTPUT 3
Fig. 5.33 MUL General Form RESULT (R .

. MUL is the symbol denoting the multiply.

+ Multiply operation requires three elements placed vertically (to;:_>, middle,

* and bottom) Referring to Table 5.24, specify any of constant K or the
reference number of various registers. :

Table 5.24 Elements of MUL Function

Element Position Specified Number Description

- When constant K is specified, the value is the
operand (V. = 0 to 9,999).

Any one of the following:
Top . ]zput register W(3g001_30512)' __ |- When registér reference Nos. are specified, the
- Holding register (40001_49999) contents are the operand (V. = 0 to 9,999).
* Constant register (31001-35096) - When constant K is specified, the value is the
. + Link register (RO001-R1024) operand (V: = 0 to 9,999).
Middle + Timer .register (50001-50512) « When register reference Nos. are specified, the
contents are the operand (V. = 0 to $,999).
Result of operation (] Vi+V.| = 0to
99,999,999) is stored as follows.
Bottom + Holding register {40001-49998) XX AKX XXX %X +1
- Link register {R0OO01-R1023) [F((V.+VaH | [ (V+VaL |

(V.+V.)H: Higher-place 4 digits of {(V.+Va)H.
(V.+Vs)L: Lower-place 4 digits of (V,+Vi)L.

(3) Operation
- By the multiply (MUL), V, X V,is calculated when the input 1 1s ON.
The result is treated as follows. The four higher-place digits of V, X
V, are stored in R and the four lower-place digits in R+1. QOutput 1.
is turned ON. - '
. Table 5.25 shows a MUL operation.
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Table 5.25 MUL Operation

Input 1 |Condition Operation
: V,xV,—R (Higher-place 4 digits), |
ON None R+1 (Lower-place 4 digits). '
OFF None Not operated. OFF
(4) Example
Example 1: —
. o R 500
10001 .
00010 |f— X
MuL ALWAYS OFF
40070 — l
40070 40071
(a) Ladder. (b) MUL Operation

MUL in (a) executes the operation of (b) when input relay 10001 is ON.
The output 1 is turned ON. The result remains in 40070 and 40071 even
after input relay 10001 is turned OFF.

Example 2:
y—”| 30001 — 30001500 ]
10001
00100 = X
MuL } ALWAYS OFF -
40072 |— '
40072 40073
(a) Ladder (b) MUL Operation

MUL in (a) executes the operation of (b) only during the scanning cycle
when input relay 10001 is turned ON. The output 1 is turned ON. The result
remains in 40072 and 40073.

5.5.7 Double-precision Multiply (DMUL)

(1) Function

Operates double-precision multiply in 8-digit decimal without sign.

(2) Form

. INPUT 1 — OPERANDV: |— OQUTPUT 1
* @Fig. 5.34 shows the form of
double-precision multiply (DMUL). CPERAND vz |— QUTPUT 2
ALWAYS
DMUL OFF
Fig. 5.34 DMUL General Form RESULT (R} [— OUTPUT 3
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5.5.7 Double-precision Multiply (DMUL) (Cont'd)

- DMUL is the symbol- denot_inlg the ’dou_b_le=precision mul‘ti'ply:

+ Double-precision multiply 'operation requires three elements placed verti-
cally (top. middle, and bottom). Referring to Table 5.26, specify any
reference. B :

Table 5.26 Elements of DMUL Function b

Element Position

Specified Number

Description

QOperand (V. =0 to 99,009,999} is stored as follows.

Either one of the X X X X X XX XXX +1 -
Top fotllowing: [ VvH | [ VL |
+ Input -register RETT . —
(30001-30511) VIH: Higher-place 4' c?lglts of Vi
. Holding register V.\L: Lower-place 4 'digits of V.,
((;?021'4?9?5)' o | Operand (Vi=0 99,999,999 is stored as follows.
« Constan gister
il (31001-35095) XXX XX XX XXX 4]
1ddie + Link register f V.H l | Vil _]
- (ROO01-R1023) V.H: Higher-place 4 digits of V.
V.L: Lower-place 4 digits of V:
Result of operation {V,xV: 0 to 99,999,999) is strored as follows.
XX M KX XX XXX +1 XX XXX +2 XK XXX +3
somom |+ Holding register | [(vv)] [ (VixVa. ] [ (VxVae ] [ (V) ]
. Ligk i';egigszgr (V.xV.); Most significant 4 digits of (V.XVz)_
(RO00I-R1021) (VixVa):: Higher-place 4 digits of (V.xVy)
(V.xV.)s: Lower-place 4 digits of (VX Va)
(VIsz)qi

Least significant 4 digits of (VX V)

(3) Operation

- By the double precision multiply (DMUL) .

V,xV,’is calculated when the

input 1 is ON. The result is treated as follows.

The most significant four digits of V, X V, are stored in R, the
second most significant four digits in R+1, the second least signifi-
cant four digits in R+2, the least significant four digits in R+3, and
the output 1 is turned ON.

+ The result remains in R, R+1,
turned from ON to OFF.

. Table 5.27 shows a DMUL multiply. o -

Table 5.27 DMUL Operation

R+2, and R+3 after the input 1 is

Operation

Input 1 | Condition
V. xV.—R {Most significant 4 digits),
R+1 (2nd most significant 4 digits),
ON None, R+2 {2nd least significant- 4 digits},
R+1 (Least significant 4 digits).
OFF None Not operated.

_88_



(4) Example

4 40074 |— OUTPUT 1
10001
40076
OMUL } ALWAYS OFF
40078
(a) Ladder

40074 40075
[ ocoz ] oooo ]
40076 40077
x) [ ocos | “oooo |
40078 10073 40080 40081
[ ooco [ ooto ] oo | oooo ]

(b} DMUL. Operation

DMUL in (a) executes the operation of (b) when input relay 10001 is ON.

The output 1 is turned ON. The result
input relay 10001 is turned OFF.

5.5.8 Divide (DIV)

(1) Function

remains in 40078-40081 even after

Operates divide in 4-digit decimal without sign.

(2) Form

+ Fig. 535 shows the form of divide (DIV).

INPUT 1 —

Fig. 5.35 DIV General Form

CPERAND Vs [— OUTPUT 1

=1 OPERAND V: +— QUTPUT 2
il

RESULT — QUTPUT 3

DIV is the symbol denoting the divide.

Divide operation requires three elements placed vertically (top, middle,

and bottom). Referring to Table 5.28, specify any of constant K or
reference number of various registers.

Table 5.28 Elements of DIV Function

Element

Position Specified Number

Description

* Cnstant K {00000-09999}
Any one of the following:
» Input register {30001-30511)

*-When constant K is specified, the value is the
operand (V.=0 to 9,999).
« When register reference Nos. are specified, the

Top  Holding register (40001-49998) operand (V=0 to 99,980,999) is stored as follows.
. XX X X X XXX X X +1]
+ Constant register  (31001-35095)
* Link register {RO001-R1023) VL

* Timer register '

(50001-50511)

V.H: Higher-place 4 digits of V,
V.L: Lower-place 4 digits of V,

« Constant K

(1-9999)

Any one of the fellowing:

Vigge |- Tut regisior  (ootoostz) | When constant K is specifid, the value is the
faake :EIold;ngtregis.tir : Eg?gg}'gggggg * When register reference Nos. are specified, the
onstani register ) contents are the operand (V.=1 to 9,999).

* Link register (RO00D1-R1024)

« Timer regiter (50001-50512)
Result of divide function (V,+V.) is stored as

follows.

Bottom - Holding register (40001-49998) Where input 2 is OFF,  Where input 2 is ON,

+ Link register (RO001-R1023)

X X x X X X% X XK +1] X X K X ¥ XXX xx+]
L [ ] f ]
The quotient  The remainder The integer The decimal
quotient quotient
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(3) Operation

- By the divide (DIV),
The result is treated as follows

(D If the-input 2 is OFF,

The guotient of V,

V, is calculated when the mput 1 1s ON

V., is stored in R and the rémainder in R+1 .
Only the output 1_.is‘turned ON.

(@ If the input 2 is ON

The integer part of the guotient of VvV, =

decimal part (rounded off to the, flfth dec1mal place) in R+ L.

the output 1 is turned ON.

V, is stored in R and the
Only

@) The result remains in R and R+1 even after the input 1_ is turned
from ON to QOFF. -

@) In the following cases,

placed in each of R and R+1.

(I) When V, =

0, the output 3 is turned ON.

1

divide operation is not executed and-zero is

(I) Tf the quotient or the integer part of quotient overflows in R,
output 2 is turned ON.

. Tables 5.29 and 5.30 show a divide operation (DIV).

Table 5.29 DIV Operation (Constant in Top Place)

‘

Input 1 Input 2 | Condition - 7 Qperation Qutput 1 | Qutput 2 | Output 3
. R (Quotient)
Vz %0 Vi =V2 — -
R
ON OFF _ 2+1 (Remainder)
V=0 G ~R1 .
. R {Integer guotient)
Va0 Vi Ve— . ;
ON OF 2+1 (Decimal quotient)
v2=0 O =Rt
ON
OFF OFF None Not aperated.

@ V., + V,—R and R-+1 indicate that a result of V, =+ V.

is stored R and R+ respectively.

Table 5.30 DIV Operation (Register in Top Place} .

Input 1 Input 2 Condition Operation Output 1 'A Output 2 | Qutput 3
Vex0, ViH<V> | (ViHx 10000+ ViL) = Vo B 4 (actient R | oFF OFF
ON OFF | Va0, ViHZV: oc-B., OFF O OFF
‘ Vva=0 L0 =Ry OFF | OFF
Vax0, ViH<V2 | (ViHX 10000 +Vil)+ vz-»R+'1 e oiany [ OFF OFF
ON ON | V2x0, ViHEZV: 0-F., OFF OFF
) Vz =0 VA OFF OFF
OFF SoE None Not operated. OFF | OFF OFF ‘
V, = Vi—~R and R+1 indicate that a result of V, =V,

.

is stored R and R -1 respectively.
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(4) Example — Divide
. Example 1:

F—  oor00 T DIV in {(a) executes the operation of
10001 —- (b) when input relay 10001 is ON. Only
00003 |- wp (. the output 1 is turned ON. The result
by ‘ remains in 40082 and 40083 even after
o2 |7 input relay 10001 is turned OFF.
QUOTIENT REMAINDER
{a) Ladder (b> DIV Operation
Example 2: .
pAR CULLI el DIV in (a) executes the operation of
= (b) when input relay 10002 is ON.
-
00003 [~ { Only the output 1 is turned ON. The
o 40082 90083 result remains in 40082 and 40083 even
doo8z - after input relay 10002 is turned OFF.
. m———— :
INTEGER DECIMAL
QUOTIENT QUOTIENT
(a) Ladder (b) DIV -Operation
Example 3:

40084 40085

!4 o084
100071

; DIV in (a) executes the operation of
(b) when input relay 10001 is ON.

0[;330 - - Only the output 1 is turned ON. The

s L result remains in 40086 and 40087 even

__54

———— after input relay 10001 is turned OFF,
QUOTIENT REMAINDER
40084 100
40085 | oocn .
(a) Ladder (b) DIV Operation
Example 4:
40082 40084 40085
1002 ® DIV in (a) executes the operation of
- 300 (b) when input relay 10002 is ON.
| pesee Only the output 1 is turned ON. The
oV 40086 40087 result remains in 40086 and 40087 even
‘ a008s - after input relay 10002 is turned OFF,
agosa [ o100 INTEGER DECIMAL .
20085 0005 QUOTIENT QUOTIENT
(a) Ladder (b} DIV Qperation
Example 5:
300C1 30002
o BT DIV in (a) executes the operation of
oo . 400a8 [ 706 (b) when input relay 10001 is ON.
, a0se |- mp | Only the output 1 is turned ON. The
i 20089 m“”"g" result remains in 40089 and 40090 even
40088 |— .._r_,—m__v_, after input relay 10001 is turned QFF,
QUOTIENT REMAINDER
30001 0005
' 30002 | 4321
40088 100} .
(a) Ladder (b) DIV Operation




55.8 Divide (Cont'd)

number of various registers.

Table 5.31

Example 6:
: 30001 30002
A sooor [ 0005 | 4321 . DIV in (a) executes the operation of
. 40035- (b) when input relay 10002 is ON.
o swose |- mp l Only the output 1 is turned ON. The
ov' | 1005 40620 - result remains in 40089 and 40090 even
aw0s0 m after input relay 10002 is turned OFF.
o001 [ 0005 |NTEGER DECIMAL
30002 |_4321 QUOTIENT QUOTIENT i
40088 [ 760 ]
(a) Ladder (b) DIV Operation
5.5.9-Double-precision Divide Function (DDIV) ) T
(1) Function o '
’ C . . . —| OPERAND V1 }—
Operates double-precision divide function . INPUTH ) OUTPUT,1
.in 8-digit decimal without sign.’ :
INPUT 2 —{ OPERAND V2 —OUTPUT 2
(2) Form oDV
' Fig. 5.36 DDIV General Form RESULT [—OUTPUT 3
+ Fig. 5.36 shows the form of double-presision divide‘ (DDIV).
. DDIV is the symbol denotmg the doub]e -precision d1v1de
« Double-precision divide operation requires three elements placed vertically
(top, middle, and bottom). Referring to Table 5.31:.spec1fy any reference

Elements of DDIV Function

Pecified Number

Element Position

Description

Rither one of the following:

The operand (V,=0'to 9,999,999,899,999,999) is
stored as follows, -

Tnput. regist 30001-30500) KKK XAAXKF]  RXHRX+Z XXXXK+3
. | TEpUL [EBISIET ) v V.H : L
vy | Holdng v Gnoligme) gl LR L e
] Ligﬂsiztglfs:eerglster (31;{1(?801]__3121?)31) V.H.: 2nd most significant 4 digits of V.
. : ViL1: 2nd least significant 4 digits of V,
ViL:: Least significant 4 digits of V.
Either one of the following: - - . .
- Input register (30001-30511) }‘glﬁoiierand (V.=1 to 99,999,999). is stored as
Middle i HOldmg regls_ter (40001-49998) XX X X;( XX XX X+1 V.H: Higher-place 4 digits of V
- Constant register (31001-35095) Fva ] [ v | VL Lai . ﬁm ‘g g.jts fv’
- Link register (R0001-R1023) : O e o
The result of operation (V.+V.) is stored as
: follows.
Where input 2 is OFF,
KHRK K XXXXK+L  XHXXXA+2 KXXHK+3
Either one of the following: Higher-place 4 digits | | Lower-place 4 digis ngherplaceldigits Lower-plare 4 digits
Bottom - Holding register (40001-49996)
- Link register (RO00L-R1021) Quotient of (V,+V.)  Remainder of (V:+V3)
Where input 2 15 ON,
HKHXKX HKXKXXX~+] XYARKXX+2 HNXXXX+3

lngher-placetdigitsl ll.ower-pla:eldlgim I I HEgher—place4dJ.giT.s| | Luwer-plam-!dig-h.sl

Inbeger quotient of (V,+Vi:) Decimal quotient of (V.+V2
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(3) Operation .
By the double-precision divide (DDIV), V, = V, is calculated when.the
input 1 1s ON. The result is treated as follows.

@ If the input 2 is OFF,

@ The result remains in each of R, R+1, R+2, and R+3 even after the

@ In the following cases, the divide operation is not executed and zero is

* The four higher-place digits of the quotient of V, = V, are stored in
R and the four lower-place digits in R+1.
* The four higher-place digits of thé remainder of V, + V, are stored

in R+2 and the four lower-place digits in R+3.
Only the output 1 is turned ON.

@ If the input 2 is ON,

* The four higher-place digits of the integer part of the quotient of
Vi = V, are stored in R and the four lower-place digits in R+1.

* The four high-place digits of the decimal part of the quotient of V,

V. are stored in R+2 and the four lower-place digits in R+3.
* Only the output 1 is turned ON.

input 1 is turned from ON to OFF.

placed in each of R, R+1, R+2, and R+3.
(I) When V, = 0, the output 3 is turned ON.
(I) If the quotient or the integer part of quotient overflows in R and

Example:

R—+1, the output 2 is turned ON.
Where V, = 5,000,000,000, and V, =

9,000,000,000 cannot be stored in R and R-+1.
Table 5.32 shows a double-precision divide operation (DDIV).

Table 5.32 DDIV Operation

10, the quotient

input 1 Input 2 Condition Operation l Output 1 | Qutput 2 | Output 3
Vo= (Va0 Va2 0 [ (Ve 1024 Vo X 1084V X 1004 Vol (Vo X105+ ) —
(VX 104 Vo< Ve 7 s
Higher-place R (Higher- i
8 digits ol V1 . (Figher-place 4 cigis of quoten), OFF | OFF
R+ 1 {Lower place 4 digits of quotient),
ON OFF R+2 {Higher-place 4 digns of remainder),
. R+2 (Lower-place 4 digiis of remainder).
Y %0, 0—R, R +
(Vor X 105 ) 2 V2 —R. R+1, R+2, R+3 OFF OFF
Vz=0 0—R, R+1, R+2 R+3 ~OFF OFF
Ve=(Va X 104V ) %0, (VH'X10’2+VH‘X]05+V'L‘X104+V‘l’)+(v’ﬂx104+V’l) —
(V‘H'X 101+V‘«=)< e Vi Vo
Higher-place her-pl i
Bt ol v. R {Higher-place 4 d|gwt§ of integer quohen.ll OFF OFF
R+1 (Lower-place 4 digits of infeger quotient),
ON ON R+2 (Higher-plaze 4 digits of decimal quetient),
R+ 3 {Lower-place 4 digis of decimal quotent).
V2 10, 0—R R4
(VX 104 V)2 Vo -+R, R+1, R+2, R+3 OFF 0 OFF
V2=0 0—R, R-+1, R+2, R+3 OFF OFF
OFF | ON, OFF |None Not operated. OFF OFF OFF
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(4) Example

Example 1:

40091 40092 40093 40094

. 40091 0000

-1 1 |— A
—] —4  eooe aoos2 oo - [ o000 | aoor | oooc | oooa |
10001 & ) L
40003 | - 0000 . 3
a0085 b 40094 [ 0000 . . 40005 40096
40095 | 0003 ) o, 0003 | 0000
cow 40096 | 0000 : | -
0087 = l 40097 AQD9B 40093 40100
- [ oooo | a333 [ 0001 | 0000 |

¢ - - -
. s v v’

QUOTIENT REMAINDER

(a) Ladder (b) DDIV Operation

DDIV in (a) executes the operation of (b) when input relay 10001 is ON.
Only the output 1 is turned ON. The result remains in 40097 to 40100 even
after input relay "10001 is turned OFF.

Example 2:.
. : . 40091 [ oooo
— 40091 . 4o092 | ooot
10002 40093 [ 0000
. : 0000
40005 40094
40095 | 0c03
Do L. 40096 | 0000
40097  |— -

(a) Ladder

. 40091 40092 40093 40094
[ ‘0000 | 0001 | o0oo | oooo |
L

40095 40096

- 40097 40098 40099 40100
[‘ooco | sa3a | 3333 | 3333 |

{(b) DDIV Contents

DDIV in (a) executes the operation of (b) when input relay 10002 is ON.
Only the output 1 is turned ON. The result remains in 40097 to 40100 even

after input relay 10002 is turned OFF.
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5.5.10 Programming Arithmetic Logic and Precautions

In all arithmetic operaﬁons, add, subtraction and multiply functions require
only input 1, and divide requires inputs 1 and 2. But the programming panel
gives display as each output element line which may be connected to each
input element line.

(1) Programming Arithmetic Logic

All arithmetic operations require three elements placed vertically (top, middle,
and bottom) in a network. They can be used at any intersection of the 7
lines-by-10 columns matrix, however the top element (operand) cannot be used
on either line 6 nor line 7.

Example;
COLUMN 1 2 3 4 5 8 7 8 9 10 1
LINE1 — b 40100 f
10001
2 - 40101 =
SUB
3 a0102 |-
4 —
5 |—|— 40103
10002
6 40105 |-
DSUB
7 40107 =

(2) Inputs of Arithmetic Logic

Inputs to the arithmetic logic may be outputs of relays, timers, counters, data
processing ciruits other arithmetic operations.

Example 1: Example 2:
40109 —{ ooosc 00001  f—
1001 10002 10001 | ucrtr
00100 " |— 40111 | 00000 -
10003 10004 aUB 10002 ADD
40110 = 40111 =

Example 3:

{— ooocz t~ ocooor |-
10001

00000 (—{ 00000 |~
_suB sUB
40112 - 40113 |




(3) Outputs of Arithmetic Logic .° - .- : . ' , .

Coils need not be connected to three output nodes (1,.2, and 3), of an arith-
metic function.. A relay contact may be connected to the output.-nodes on the
right or connect the output nodes directly to an input node of an arithmeétic
circuit, except relays. - : o

If results of addition and double-precision addition operations exceed
9,999 or 99,999,999, respectively, only output 1 is ON.. When other arithmetic
circuits are cascade-connected to outputs of addition or double-precision
addition, use proper care. »' : ' :

Example 11 = L Example 2: - : : -
- =zooo1 -
10001 )
00100 —
MUL
40114
Example 3:
40119 ]: 40120 — 40119 [— )
40119 40119 |— 00065 |—
SUB MBIT BLKM
40119 = 00001 P €000 —

Subtraction can not be replaced with addition. In addition operation, the cascade - connected
. arismetic circuit is not executed since the output remains off.

(4) Execution of Arithmetic Operations (Only One Scanning Cycle)

To execute a constant arithmetic operation, connect the inputs directly to the
power rail on left. “To execute it only in one scan, use 4 transitional contact
as an input. : ' -

Example 1: : . Example Z:
30001 |- f— 00000 |-
10001 |-
00001 |~ 00000 1—
MUL ‘ : sUB
iz - - 40123

(5) ORed Outputs of Arithmetic Operations

Qutputs of the subtraction, the double-precision subtraction, the divede, and
double-precision divide can be ORed by using a vertical shunt on the output
side. - : ’

Example 1:
—{ 40124 - {
10001 :| 00071
40125 |
SUB
ON AT (40124) = (40125)
40126 [
@ (A XX K) ameeee 4% X X ¥contents
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. Example 2:

—HH s0127 Lo ON AT IMPOSSIBLE DIVIDE
10001
— 40128 q--—-m——-- {
DIV ] 00072
40130
Example 3:
ﬁ"_ 40132 40134 = Multiply is exccuted regardless
10001 of the result of subtraction
40133 00100 — {cascade operation) .
sUB MUL
40134 40135 —

5.5.11 Example— Application Circuits of Arithmetic Functions
(1) Clearing Contents of Holding Registers to 0

* To clear one holding register to 0

This is performed in three ways as shown in Examples 1 through 3 below.
In all cases, the contents of 40141 become 0 when input relay 10001 is ON.

Example 1: Example 2: Example 3:
— — ooooo — a01a1 [ — —{ ocoo0o
0007 10001 10001
00000 - 40141 06000 |~
SUB sSuUB ADD
40141 1~ 40141 = 40141 b=
Cascaded Cascaded Cascaded
connection connection connection
enable enable disable

*+ To clear two successive holding registers to 0

Example:
Q0000 [— .
10001 When input rclay 10001 is ON,
" 00000 |~ the contents of 40142 and
4’;1‘{:2 B 40143 become 0.

Cascaded connection enable
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5.5.11 Example — Application Circuits of Arithmetic Functions (Cont'd)
(2) Setting Constant or Contents of a Register to Holding Register

- To set the constant in a holding register

This can be performed in two ways as shown ifn Examples. 1 and 2 below.

In both cases, 9999 1s set

relay 10001 is turned

Example 1:

ON.

I

10001

09999 —

00000 |

5UB

40144

enable

Cascaded connection

in 40144 during the scanning cycle when input

Example 2:

— — 09999 1=

10001 -
00000 1~
ADD
40144

Cascaded connection
disable

-« To set the content of a register in a holding register

This can be performed in two ways as shown in Examples 1 and 2 below.
In both cases, the contents of 30001 is set in 40145 during the scanning
cycle when input relay 10002 is turned ON.

Example 1:

—i

10002

enable

30001 +—

Q0000

SUB
a0145 T

Cascaded connection

Example 2:
C o o0t
10002
0000¢ =
ADD
40145 [

Cascaded connection
disable

[f the content of 30001 is greater than 10,000, it cannot be set correctly to
40145,  The value of 30001 minus 10,000 is sct to 40145, Use the method
of Example 1 in this case. ’

(3) Limiting Contents of Holding Regiéter

(1) To limit the maximum value

Example:
40148

00500
suB
40147

00500

00000
sSUB

. 40148

(@ To limit the minimum value

Example:
o100

40146
SUB
40147

00100

0cooC
SUB
40146

The maximum value of
the contents of 40146
is limited to 500, i.e.
(40146) = 500.

The minimum value of

v the contents of 40146 is
limited to 100, i.e. 100 =
(40146).



® To limit the range

Example:

] 40146 — 00500 The range of the contents
00500 = | 00000 |— M of 40146 is limited in a
UB SUB ‘ rangc of 100 to 500, i.e,
wier || aoras |~ : 100 (40146) =500,

L— 00100 [— oo100 |—
40146 |- | ooooo —
SuUB suB
40147 |~ 40146  p—

(4) Stepping Switch (Having a few Steps) ’
A stepping switch having a few steps can be programmed in the following way.
Example: Stepping switch with 6 steps

(a) Step Circuitry - N=0 {Stop]

2
3
4
5
N: Step No. N=GO————-( )— 6
00088
(b) Ladder Diagram
00007 $+—| 00001 [~ 00001 f—
00080 UCTR
40151 < 00000 |~ B I it {
10002 ADD suB 00081
anst |- 40152 |— 00003 f———- oL +{
00082
40151 [ mm o m e «{
5UB 00083
40152 [ 00005 |——-—mo—n_- {
00084
40151 p——mm «{
SUB 00085
40152 - mmm e ~
00086




5.5.11 Example — Application Circuits of Arithmetic Functions (Cont’d)_

(5) Scaling ' CPU MODULE T
WEIGHT (0-8600 TONS)
! B2703 30005 - ¢ -4p63 - |
WEIGHING ODTO+H10V | [ ANALOG
MACHINE MODULE 070 4000 070 600
] ' . ‘ . [
/0 ALLOCATION, (SéALlNG BYY

BINARY SPECIFIED LADDER .

Fig. 5.37 Reading Analog Signal and Scaling
. Assume that a voltage signal of 0 to +10 V comes from the weighing
machine to the analog input medule B1075-1, as shown in Fig. 5.37, which
converts the voltage signal to a numeric data of 0 to 4000 and enters it in
input register 30005.

- The numeric data of 0 to 4000 entered in 30005 can be converted to a value
of 0 to 600 (tons) by using the ladder circuit shown in Fig. 5.38. ‘

1 ——{ 30005 ‘40161 o 40164 ] 40163
.00087 -‘: ]—

4

00600 04000 | os000 00001 (—
\?VEE'?\GDLNTG MUL D . suUe ADCD )
40161 40163 40165 = 40163 |—
- T _ 600
. (40163) = 2000°° (30005}

The quotient of division is obtained by
rounding the first decimal place.

' Fig. 5.38 Scaling Circuit
(6) Saving |./0 Modules -

It is very easy to let the GL60S read a value set by a digital switch or let a
digital indicator display data stored in the GL60S by allocating the register to
the 17O module. The 2000-series 1,/O module can deal with 4-digit BCD
data. Therefore, efficiency is the highest when it deals with -four. BCD digits.

The following is a method to let a single module process two data
having different dimensions by using multiply. and- divide .functions. Fig.
5.39 shows an example to let an input module read two numeric data of 2
digits each. Fig. 540 shows an example to let an ‘output module output
numeric data of 1-and 3-digit.--» | - : R
(D Saving input module N * -t

HOPPER
NUMBER WEIGHT - -

DIGITAL , INPUT MODULE _ aonn o vl a7l |-
SWITCH AEB[ CED (82603) i 1()[?()}; 40171 0300
- A . 0100 =] woool bk oag100 = 40172 | CDAB .
| » BIN MUL DIV 40173 [ 00CD | WEIGHT
1 b= annt (4 oz b 40174 [ 00AB] HOPPER
: NUMBER
¥ 10
-’ INPUT REGISTER
30001
m x 100
. %1000
',%'Slél;r RELAY Fig. 5.39 Saving Input Module
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® Saving output module

As the contents of 30001 is multiplied by the constant 1, 0 is entered in 40171
and CDAB (=C X 1000 +D X 100 +A X 10 +B) in 40172 We use the divide
to produce a remainder. By CDAB =+ 100 = CD with remainder AB, the
weight and hopper number are separated in 40173 and 40174.

(a) Hardware Configuration

OTUPUT REGISTER
40181 =

OUTPUT
MODULE
(B2602)

x1

TIMER ELAPSED
NUMBER TIME
3 FlaG

x 10

X100

%1000

DIGITAL
DISPLAY

@ E.F,Gand Hare 0 to 9 and each digit is output by BCD code.

(b) Ladder Diagram

+ 40175 40178
0100¢ p— 40176
MUL ADD
40177 -— 40179

40179

40180

BCD
1

“40277

40175

40176

OFGH

40178

EQ0Q0

E x 1000 + FGH = EFGH
(Where 0 = E = 9,000 = FGH = 999)

Fig. 540 Having Output Module
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5.6 SIGNED ARITHMETIC FU_NCTIONS
5.6.1 Types of Signed Arithmetic Functions . .

The signed arithmetic operations are signed addition, subtraction, multiply,
and divde applied on operand V, by oprand V,. There* are six variations
of arithmetic functions as described il Table 5.33. : oo

- L i N t

Table 5.33 Types of Arithmetic Functions

Type Signed Symbol | _ Operétdr" Range of Operand V.| Range of Operand V: RePf’irge:ce
Signed Addition | SADD _ ' -9,999 to 9,999 103
Signed . X}l + Vv, '

Double-precision| SDAD . 1 .00,999,999 to 99,999,999 106

Addition s

Signed Subtraction | . SSUB V V. -9,999 to 9,999, 109
. N 1 2 .

Signed o - V., compared .

Double-precision| SDSB to V, --99,999,999 to 99,993,999 111

Subtraction '

Signed Multiply | SMUL V., x V, - '.9,999 to 9,999 114

Signed Divide SDIV vV, - V; -9.999 to 9,999° -9,999 to 9,999 116

* The range of V; becomes as with when two successive registers are used.

5.6.2 Sign Representation

With GL60S, the internal representation of negative numbers is as follows:

@ When a negative value is input ip‘ a decimal number from the program-
ming panel of P150, it is first changed into a positive value and then
converted into a binary number. )

@ *1” is placed in the most significant bit (MSB) -of the binary number
thus converted. .
(® The numerical value is stored at the specified reference number.

Example 1:

When -100 is input:
When 100 is converted into.a binary number,.
the result is 0000 0000 0110 0100.-
When 1 is placed in the MSB, the result is 1000 0000 0110 0100,
It is registered in a specified register.

Example 2: -
When -10,005,000 is to be stored in continuous registers:
40001 . -1000
40002 5000

The input low-order data are input without a minus sign.
Similarly, the operation data are also stored as a positive number.

@ 1. It is not desirable to use unsigned arithmetic operations together with

v signed arithmetic operations in one operation system, because it may
not allow correct operation due to the difference in structure between
the data.

2 When data conversion or other processing is made to an operand or
an operator, 1 may be input te the MSB, making it a negative number.
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5.6.3 Signed Addition (SADD)

(1) Function

Operates signed addition in 4-digit decimal.

(2) Form

- Fig. 541 shows the form of SADD. '

* SADD is the symbol denoting the signed addition.

* SADD operation requires three elements placed vertically (top, middle,
and bottom). Referring to Table 5.34, specify any of reference numbers
of various registers.

INPUT 1 — OPERAND ¥y }— QUTPUT 1

OPERAND V2 — QUTPUT 2
SADD
Fig. 5.41 SADD General Form RESULT(R) — oUTPUT 3 {ALWAYS OFF)

Table 5.34 Elements of SADD Function

Element Position Specified Number Description
To Any one of the following: * When register are specified, the contents
p * Input register (30001-30512) are the operand (V, = -9,999 to 9,999},
+ Holding register  (40001-49999)
Middle » Constant register  (31001-35096) * When registers are specified, the contents
* Link register {RO001-R1024) are the operand (V. = -9,999 to 9,999).
Boltom + Holding register  (40001.49999) | The e fg?g‘é‘é‘?(? 5,068 5o Stored
+ Link register (RO001-R1024) in 4% X x X or RX x % %,

(3) Operation

* By the addition (SADD), V, + V, is calculated when the input 1 is ON.
The result is treated as follows.

Qo0 =V, + V, = 9,999
V, + V, is stored in R. All outputs remain QFF.

@1V, +V, = 10000, V, + V, - 10,000 is stored in R. The output I
remains OFF and the output 2 is turned ON.

® If -9999 = vV, + V, = -1,

V. + ¥V, is stored in R. The output 1 is turned ON and output 2
remains OFF,

@IfV, + Vv, = -10,000,
Vi + V: + 10,000 is stored in R.
The outputs 1 and 2 are turned ON.
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5.6.3 Signed Addition (SADD) (Cont'd)

» The output 3 is ailways OFF.
. The result remains in R even after the input 1 is turned from ON to OFF.

. Table 5.35 shows an addition operation (SADD).

Table 5.35 SADD Operation

Input 1 Condition Operation _ Output 1
0=VI1 +V2=29,999. . V1l + VZ—=R.
10,000 = V1 + V2 V1 + V2 - 10,000 = R
ON
9,999 =V +V2= T V1+ VZ—=R
Vi+ VZs -10.000 V1 + V2 + 10,000 ~ R
OFF Non_c ) Not operated.
(4) Example
Example 1:
—-| I—— 40050  f——---iemmeeeeen _— 40050 - 1000
00050
- 10001 40051 ' +
- eannnnnn e — — y :
SADD 00051 4005t
40052 |— ALwavs OFF ' v
40050 - 1000 40052
40051 2000
(a) Ladder ~ - - {b) SADD Operation

SADD in (a) executes the operation of (b) when input relay 10001 is ON.
The outputs 1 and 2 remain OFF. The result remains in 40052 even after input
relay 10001 is turned OFF. ‘

. "Example 2: '
I gy N G
00050 -
10001 40051 *
g s o —
SADD 00051 40051 - 2000
40052 |— ALWAYS OFF o l
40050 - 1000 . 40052 - 3000
40051 — 2000
(a) Ladder : (b) SADD Operation

SADD shown in the Fig. (a) executes the operation shown in the Fig. (b)
when input relay 10001 is in the ON state. It turns output 1 or coil 00050 to
ON. Output 2 remains in the OFF state. Even when input relay 10001 turns
from ON to OFF, the operation result remains in 40052. The data stored
in 40052 are shown in the internal representation as 1000 1011 1011 1000.
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Example 3:

i — o om
10001 .

40051 +

—_
W

40052 —— ALWAYS OFF !
40050 - 3000 40052 :
40051 ~ 8000
(a) Ladder (b) SADD Operation

SADD in (a) executes the operation of (b) when input relay 10001 is ON.
The outputs 1 and 2 are turned ON. Thus the coils 00050 and 00051 are

turned ON. The result remains in 40052 even after input relay 10001 is
turned OFF.
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5.6.4 Signed Double-Precision Addition (SDAD)

(1) Function

Operates signed double-precision addition in 8-digit decimal. .

(2) Form

+ Fig. 5.42 shows the form of signed double-precision addition (SDAD).

« SDAD is.the symbol denoting the double-precision addition.

. SDAD operation requires three elements placed vertically (top, middle, and
Referring to Table 5.36, specify any of reference numbers of
various registers,

bottom ).

INPUT 1 —OPERAND V1

IOPERAND V2

SDAD
RESULT(R

— QUTPUT 1"~

= QUTPUT 2

— OUTPUT 3 (ALWAYS OFF)

Fig. 5.42° SDAD General Form

Table 5.36 Elements of SDAD Function

Element Position

Specified Number

Description

Operand (V.= —99,999,999 to 99,599,999) is stored as
follows,

To X X X X XX X X X +1
’ _ , ViL
Either one of the following: V.H: Higher-place 4 digits of Vi
- Input register {30001-30511) V,L: Lower-place 4 digits of V.
+ Holding register (40001-49998)
. Constant register{31001-35095) Operand (V.= — 99,999,999 to 99,999,999) is stored as
« Link register (RO001-R1023) | follows.
Middie XX XXX XX XX x+1
VL
V:H: Higher-place 4 digits of V:
V.L: Lower-place 4 digits of V.
Result of operation (V,+V.= 99,999,999 to 99,999,999)
_ is stored as follows.
. . ’ Example,
soiom | fioing ror G\
: .

{V.+V.) H: Higher-place 4 digits of (V,+V.)
(V:+V,) L: Lower-place 4 digits of (V:i+Vs)
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. (3) Operation

* By the SDAD, V,+V, is calculated when the input 1 is ON. The result is

treated as follows.
@ If 0=V, +V,=99,999999

V,+V, is stored in R and R+1. All outputs remain OFF.
@ If V, + V,=100,000,000,

V,+V,—100,000,000 is stored in R and R—+1.

The output 1 remains OFF and the output 2 is turned ON.
@ If -99,999,999=V,+V,= — 1,

V,+V, is stored in R and R+ 1.

The output 1 is turned ON and the output 2 remains QFF.

@ If V,+V,= - 100,000,000,
V. +V,+100,000,000 is stored in R and R+ 1.
The outputs 1 and 2 are turned ON.

» The output 3 is always OFF.

* The result remains in R and R+1 even after the input 1 is turned from
ON to OFF.

+ Table 5.37 shows the SDAD.

Table 5.37 SDAD Operation

Input 1 Condition Opcration Output 1 Output 2
0=V1+V2=99,999,999 V1+V2-R OFF OFF
100,000,000=V1+ V2 V1+V2-100,000,000—-R
ON - 99,999,999=V1+V2= —1 V1+VZ-R
V1+V2=—100,000,000 V1+V2+100,000,000>R
' OFF : None Not operated.
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(4) Example

Example 1: -
_| F 4%50 I — _( }____ 4m50 - 4%51
10001 40052, b0051 . I oot [ oo |
spap [T — +
00052 40052 40053
40054  |— ALWAYS OFF [ R
40050 0001 40052 0003 10054 1 20055
40051 0000 40053 0000 oz | oo ]
(a) Ladder - (b) SDAD Operation

SDAD in (a) exectutes the operation.of (b) when input relay 10001 is ON.
The outputs 1 and 2 remain OFF. The results remain in 40054 and 40055
even after input relay 10001 is turned OFF.

Example 2:
—l I— P R _ ANS0 40081 _
~ 0010
10001 40052 00051 I hd [ ooo0 |
spap | N
00052 40052 40053
40054  +— ALWAYS OFF. - o | w0 |
40050 - 0010 40052 - 0020 40054' ! 40055 .
40051 0000 40053 0000 [ow | ow |
{a) Ladder (b) SDAD OQOperation

SDAD in (a) executes the operation of (b) when input relay 10001 is ON.
The output 2 remains OFF. The output 1 (coil 00051) is turned ON. The
result remains in 40054 and 40055 even after input relay 10001 is turned OFF.

Example 3:

_| I_ 10050 e — 40050 40051

o 40052 00051 [ -s000 | o0 ]
e _—
SDAD 00052 *

40052 40053
40054  |—ALWAYS OFF o | oo l

40050 - 5000 40052 - 6000 10054 ! 40055
40051 0000 40053 0000 oo T oo 1
(a) Ladder {b) SDAD Operation

SDAD in (a) executes the operation of (b) when input relay 10001 is ON.
The outputs 1 and 2 are ON. Accordingly, the coils 00051 and 00052 are ON
the output 3 remains OFF. The result remains in 40054 and 40055 even
after input relay 10001 is turned OFF.
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5.6.5 Signed Subtraction (SSUB)
(1) Function

Operates signed subtraction in 4-digit decimal.
(2) Form

INPUT 1 -4 OPERAND Vi {— QUTPUT 1

OPERAND V: — OUTPUT 2
ssuB
RESULT — OUTPUT 3 (ALWAYS OFF)

Fig. 543 SSUB General Form

* Fig. 543 shows the form of signed subtraction (SSUB).
+ SSUB is the symbol denoting the signed subtraction.

+ SSUB operation requires three elements placed vertically (top., middle, and
bottom ). Referring to Table 5.38, specify any of the reference numbers
for each of the top, middle and bottom elements.

Table 5.38 Elements of SSUB Function

Element Position Specified Number Description
T Any one Of. the following: » When the registers are specified, the contents
°p * Input register (30001-30512) are the operand (V, = -9,999 to 9,999).

* Holding registér  (40001-49999)

Middle + Constant register  (31001-35006) * When the registers are specified, the contents
- Link register (RO0D1-R1024) are the operand (V. = -9,999 to 9,999).

Bottom + Holding register  (40001-49999) The result of SSUB function ( |V, - V.| = -9,009
« Link register (RO001-R1024) to 9,999) is stored in 4X X X X gr RX X X X,

(3) Operation

* By the SSUB, V, - V, will be calculated when the input 1 is ON. The
result is trgated as follows.

QIO =V,-V, = 9,999,
V. - V. is stored in R and all the outputs remain OFF.
@ If vV, -V, = 10,000,

V., -V, — 10,000 is stored in R, the output 1 remains OFF and the
output 2 is turned on,

@ If —9,999 g V] - Vz S_ _].

)

V, - V. is stored in R, the output 1 is turned ON and the output 2
remains OFF,

@ If V] - Vz g ‘10,000,

V, — V; + 10,000 is stored in R, and both of the outputs 1 and 2
are turned ON.
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5.6.5 Signed Subtraction (SSUB) (Cont'd)
+ The output 3 is always OFF. )

- The result remains in R even after the input 1 is turned from ON to OFF.

+ Table 5.39 shows a SSUB operation.

Table 5.35_3 SSUB Operation

Input 1 Condition .. Operation Output 1 | Output 2
0=VI1-VZ=90999 " Vlﬁ—VZﬁR OFF OFF
10,000 = V1I-V2 V1-V2-10,000 - R OFF
ON -9,999 = V]1-V2 = -1 _Vl—VZ—’R
VI-VZ = —10,000 © V1-V2+ 10,000 R
OFF None Co - 7" Not operated
(4) Example - ‘ .

Example 1:

I TR ———— —( 400
: 00050
10001 40051 - |- - - - - .
. I SO G S
SSUB 00051 ‘40(}51 ' - 200
40052 |— ALWAYS OFF !
I e ooz w0
40051 - 0200 . ) o s
(a) Ladder _ ' (b) SSUB Operation,

SSUB in (a) executes the operation of (b) when input relay 10001 is ON.
The outputs 1 and 2 remain OFF. The result remams in 40052 even after
input relay .10001 is turned OFF: '

Example 2: N
B N e IR g S
C 00050
10001 40051 .- .
e —_— e
SSUB 00051 a1 [, 200
40052  {—— ALWAYS OFF : Lo
40050 -0100 . 40052 -300
40051 0200
{a) Ladder : (b) SSUB Operation

SSUB in (a) executes the operation of (b) when input relay 10001 is ON.
Only the output 1 (coil 00050) is turned ON. . The output 2 remains OFF. The
result remains in 40052 even after input relay 10001 is turned OFF..
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Example 3:

I_ 40050 L eeeee (N — 40050 = 5000
00050
10001 40051 : -
S —_—
SSUB 00051 40051 6000
40052 +—ALWAYS OFF T
40051 6000
(a) Ladder (b) SSUB Operation

SSUB in‘ (a) executes the operation of (b) when input relay 10001 is ON.
Only the outputs 1 and 2 (coils 00050 and 00051} is turned ON. The result
remains in 40052 even after input relay 10001 is turned OFF.

5.6.6 Signed Double-precision Subtraction (SDSB)

(1) Function

Operates signed double-precision subtraction in 8-digit decimal.
(2) Form

* Fig. 544 shows the form of signed
double-precision subtraction (SDSB).

INPUT 1t — OPERAND Vi [~ QUTPUT 1

OPERAND V: [— QUTPUT 2
Fig. 5.44 SDSB General Form SDSB

RESULT (R) |~ OUTPUT 3 (ALWAYS QFF)

* SDSB is the symbol denoting the signed double-precision subtraction.

* SDSB operation requires three elements placed vertically (top, middle,
and bottom). Referring to Table 5.40, specify either reference number
for each of the top, middle and bottom elements,

Table 5.40 Elements SDSB Function

Element Position Specified Number Description
Operand (V. = -99,999,999 to 99,999,999) is stored
as follows.
Top : X X X X X HKXX X K+
. ' . v ]
Either one of the following: V.H: Higher-place 4 digits of V..

+ Input register (30001-30511)

V.L: Lower-place 4 digits of V..
+ Holding register (40001-49998) I wEpac a0

+ Constant register {31001-35095) Operand (V. = -99,999,999 to 99,999,999 ) is stored

+ Link register (RO00L-R1023) | as follows,
M]ddle XX XXX X><>(X)(+]

V.H: Higher-place 4 digits of V..
V.L: Lower-place 4 digits of V..

Result of operation (-99,999,999 to 99,999,999) is
stored as follows.

* Holding register (40001-49998) X X X X X X XXX X +]

* Link register  (R0001-R1023)
(V-V.)H: Higher-place 4 digits of (V.-V.)H.
{V.-V,)L: Lower-place 4 digits of (V.-V,)L.

Bottom
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(3) Operation

By the SDSB, V-V, will be calculated when the input 1 is ON. The

result is treated as follows.
MIf0 =V, -V, = 99,999,999,

V.-V, is stored in R, and all outputs remain OFF:
@ If V, - V, 100,000,000, ' ‘

V -V ,— 100, 000, 000 is stored in R. The output 1 remains OFF and the
output 2 is turned ON. ' ,

@ H —-99,999,999 = V, -V, = -1, S
V -V, is stored in R. The output 1 is turned on and the output 2
remains OFF. o ‘ ' .

@ If V, - V,. = 100,000,000, ' . ] ,
VvV, - V, + 100, 000,000 1is _rstored in R and the outpuf;s 1 a:nd 2 are
turned ON. R R o o
The output 3 is always OFF.
The result remains in R even after the inpu{: 1 is turnéd from ON to OFF.
Table 5.41 shows SDSB operation. ' ‘

Table 5.41 SDSB Operation

Input 1 Condition _ Operation Qutput 1 Qutput 2
0=V1-V2 =99, 999,999 V1-VZ—=R OFF. OFF
ON 100, 000,000 = V1-V2 V1-V2-100,000,000 > R
—99;999,099 = V1~-V2 = -1 Vi-VZ—-R
Vi-V2 = -100, 000, 000 - V1-V2+100,000,000 > R
OFF _— . . ' Not operated. OFF
(4) Example
Example 1: )
_| l_ 40050 s — — 40050 40051
10001 40052 o005 [ oo [ oo |
spse | o - ‘
o 00052 40052 40053
40054 |—ALWAYS OFF T ow o ]
40050 0300 40052 0100 40054 ! 40055
40061 0000 40053 0000 om0 | oo B
(a) Ladder .. : " (b) SDSB Operation

SDSB in (a) executes the operation of (b) when input reléy 10001 is ON.
The outputs 1 and 2 remain OFF. The result remains in 40054 and 40055

even after input relay 10001 is turned OFF.
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Example 2:

 H

40050

40050 S, —_— 40051

10001 40052 00051 [ -0 T Too0 |
e —_—
SDSB -

. : 0052 , . 40052 * 40053
10054 b ALWAYS OFF r | 1

200 0000

40050 —0100 40052 0200 10054 ‘ 10055
40051 0000 40053 0000 ¢ [ T 7
(a) Ladder (b) SDSB Operation

SDSB in (a) executes the operation of (b) when input relay 10001 is ON.
Only the output 1 (coil '00051) is turned ON. The output 2 remains OFF. The
result remains in 40054 and 40055 even after input relay 10001 is turned OFF.

Example 3:

40050 40051

r-l '—— NS0 f—mmnnmane —( — .
10001 40052 o051 - -5 [ oo 7]
spsg [ T -
. .. ooz 40052 40053
——ALWAYS OFF |
gooc | o000 |
40050 ~ 5000 40052 5000 ) 40054 L 20055
40051 0000 40053 0000 L
-1000 | oo —|
(a) Ladder (b) SDSB Operation

SDSB in (a) executes the operation of (b) when input relay 10001 is ON.
The outputs 1 and 2 (coils 00051 and 00052) are turned ON. .The output 3
remains OFF. The result remains in 40054 and 40055 even after input relay
10001 is turned OFF.

|
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5.6.7 Signed Multiply (SMUL) o o
(1) Function ' ’

Operates signed multiply in 4-digit decimal,, _ .
(2) Form .+ - ;

- Fig. 5.45 shows the form of ‘signed multiply (SMUL). .

INPUT 1 — OPERAND Vi -[—~ OUTPUT 1 . - Ty
- - OPERAND V2 — .
) 2 OUTPUT 2 ALWAYS o
- =, - . SMUL FF

RESULT(Ry |— OQUTPUT 3

- . l -
A -

“u .. Fig.-545 SMUL General Form -

= - , . 1 H W LTI -

+ Multiply operation requires three elements placed vertically (tbp"_ middle,
and bottom). Referring to Table 542, specify any of reference number
for each of the top, middle ‘and bottom elements. -

» SMUL is the symbol denoting the signed multiply.

-Table 5.42 Elements of SMUL Function

Element Position|- - . . Specified Number Description

T Any one of the following: + When registers are, specified, the contents are the
P - Input register  (30001-30512) | gperand (V,= —9,999 to 9,999).
—— | : Holding register (40001-49999) . — ,

Middle » Constant register (31001-35096) - When registers are specified, the contents are the

» Link register . . (ROD0I-R1024) operand (V.= —9,999 to’ 9,999).

The result of SMUL function (VIXV2= \
: . 99,980,001 to 99,980,001) is stored as’ follows:

- Holding register- (40001-49998) * XK X X X CURXOXXOXCFL - ‘

- Link register . (ROGQI-RIOZS)' o | (VI X V2 | | (VI X V2, ’

(V1 X V2)u: Higher-place 4 digits of (V1 X V2)

(V1 X V2).: Lower place 4 digits of (V1 X V2)

+ * 1

Bottom

(3) Operation

+ By the SMUL, V, X V, is calculated when the input 1 is ON. The result
1s treated as follows. The four higher-place digits of V, X V, are stored
in R and the four lower-place digits in R +1. When the result is negative,
the output 1 is ON. When the result is positive, the output remains OFF.

+ The outputs 2 and 3 are always OFF.
- Table 5.43 shows SMUL operation,.
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Table 5.43 SMUL Operation

Input 1 | Condition Operation Result [QOutput 1
V]l x VZ2—=R (Higher-place 4 digits) Positive - OFF
ON . None
R + 1 (Lower-place 4 digits) Negative
OFF None Not operated - OFF
(4) Example
Example 1:
rl '—— 30001 | — - 500
10001 30002 *
SMUL ALWAYS OFF
40070 — !
30001 - 500 40070 40071
30002 10 { o0 | Tsoeo ]
(a) Ladder (b} SMUL Operation

SMUL in (a) executes the operation of (b) when input relay 10001 is ON,
The output 1 is turned ON. The result remains in 40070 and 40071 even after
input relay 10001 is turned OFF.
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5.6.8 Signed Divide (SDIV)

(1) Function -

.Operétés signed divide in 8-digit decimal. .

(2) Fbrm

+ Fig. 5.46 shows the form of signed divide (SDIV). . -

Fig. 5.46 SDIV General Form

INPUT 1 —] OPERAND ¥: [— OUTPUT 1

INPUT 2 — OPERAND vz [— QUTPUT 2
SDIV .

RESULT(R) |}— QUTPUT 3

+ SDIV is the symbol denoting the signed divide.

« SDIV operation requires three elements .placed vertically (top, middle .

and bottom).

Referring to Table 5.44, specify any of reference numbers

for each of the top, middle and bhottom elements.

Table 5.44 Elements of SDIV Function

Element Position

Specified Number .

Description

Any one of the following: .
« Input register (30001-30511)

- The operand (V, ='-99,989,999 to 99,989,999) is

stored as follows.

XXX XX XK X X X +1

Top - Holding register (40001-49998)
| v.
» Condtant register (31001-35095) —
. Link register (RO00I-R 1023) V. H: Higher-place 4 digits of V.
V.L: Lower-place 4 digits of V,
Any one of the following:
o1 i - 12 . .
. nput' reglstt‘ar (30001-30512) - When registers are specified, the contents are the
Middle « Holding register (40001-49999) operand (Va = 1 to 9,999)
+ Constant register {31001-35096) p : ’ )
« Link register {R0O001-R1024)
Result of divide function (V. + Vi) is stored as
follows. .
Bottom . Holding register (40001-49998) Where input 2 is OFF, Where input 2 is ON, -
. Link register (RO00I-R1023) lxxxxxl FXXXXH| lxxxxx] lxxxxxﬂl
The quotient  The remainder ~ The integer ~ The decimal
quotient quotient
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' (3) Operation

By the SDIV, V, + V, is calculated when the input 1 is ON. The result is
treated as follows.

(a)

(e)

(d)

If the input 2 is OFF,

The quotient of V, + V, is stored in R and the remainder in R+ 1. When
it 1s negative, the output 1 is turned ON. When it is positive, all outputs
are OFF.

If the input 2 is ON,

The integer part of the quotient of V, + V, is stored in R and the dec-
imal part (rounded off to the fifth decimal place) in R+1. When it is
negative, the output 1 is tuned ON. When it is positive, all outputs
are OFF.

The result remains in R and R + 1 even after the input 1 is turned
from ON to OFF.

In the following cases, divide operation is not executed and zero is
placed in each of R and R+1.

+ When V, = 0, the output 3 is turned ON.

If the quotient or the integer part of quotient overflows in R, the out-
put 2 is turned ON.

Tables 5.45 shows SDIV operation.

Table 545 SDIV Operation

Input 1| Input 2| Condition Operation Result | Qutput 1| Qutput 2|Qutput 3

(V.H x 10,000 + V,L) ~ V2| + OFF OFF OFF

Quotient - R

ViH<V2 Remainder R + 1 OFF
ON OFF vz #+ 0, 0—R
V H=V2 R + 1
_ 0—R
V2=0 SN |
V2 % 0 {(V,H x 10,000 + VL) -V2| + OFF OFF OFF
v H<\;’2 Integer quotient — R
! Decimal quotient R + 1 - OFF OFF
ON ON V2 + 0, 0—R
| V,H2V? R+ 1 OFF OFF
— t—R
V2 =0 SN OFF | OFF
orf | SN None Not operated. OFF | OFF | OFF
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(4) Example

Example 1:
30001 " 30002
' —| I-— 00t = o es 1w |
. . — . _
10001 40088 =
sSDIV 40088 100
l .
0w — < -
o _ 40089 - 10090
30001 - 0005 . [[osa [ -ooe ]
2 4321 S e
3000 3 QUOTIENT REMAINDER
ioss 4 ~
(a) Ladder ) (b) SDIV Operation .

SDIV in (a) executes the operation of (b} when input relay 10001 is ON.,
Only the output 1 is turned ON. The result remains in 40089 and 40090

even after input relay 10001 is,turned OFF.

Example 2:
o 30001 30002
_.l wool- b— - - [ -coes ] -4z |- .
10002 - 40088 Co- - -
40089 |— ‘ " !
40089 40090
30001 - 0005 [osas | 2100 |
30002 4321 ——— e
QUOTIENT REMAINDER
=
(a) Ladder ‘ ~ (b) SDIV Operation

SDIV in (a) executes the operaigion of (b) when input relay 10002 is ON.
Only the output 1 is turned ON. The result remains in 40089 and 40090
even after input relay 10002 is-turned OFF.
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5.6.9 Programming Signed Arithmetic Logic and Precautions

In all signed arithmetic operations, add, subtraction and multiply function
require only input 1, and divide requires only inputs 1 and 2. ‘But the
programming panel gives display as each output. element line which may be
connected to each input element line.

(1) Programming Arithmetic Logic

All signed arithmetic operations:require three elements placed vertically
(top, middle, and bottom) in a network. They can be used at any inter-
section of the 7 lines-by-10 columns matrix , however the top element
(operand) cannot be used on either line 6 nor line 7.

Example:

COLUMN 1 2 3 4 5 6 7 8 9 10 11

LINE 1 I 40100 -
10001
2 40101 -
SSUB
3 40102 |-
4 -
5 - a0z
10002
6 40105 |—
SDSB
7 L 4007 |-

(2) Inputs of Signed Arithmetic Logic

Inputs to the signed arithmetic logic may be outputs of relays. timers, coun-
ters, data processing circuits and other arithmetic operations.

Example 1: Example 2:
—I —I 40100 f— I—- 00050 40001 f—
10001 10062 40100 10001 UCTR 40002
——I '——I S5UR - : '— 40112 f— SADD
00 1000 ot p— 0002 - sonz  p—
Example 3:
T'— 40003 40001
10001 40002 40002
SSUB : SSUB
wonz b= | a3
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(3) Qutputs of Signed:Arithmetic Logic. .. & = . = e g T

. Coils-need ,not-be connected :to:three output.nodes (1 2,::and 3)- of 'signed
arithmetic function. .A relay- contact may ‘be connected to the output- nodes
on the right or..connect: the output nodes directly 'to an 1nput node of an
arlthmetlc circuit, except relays . . : . Looa

Example 1: . ;Example 2: - - -~ 7 -t
-1 s000 = - “’I“‘— © 40116 —| I—— ----------- UL PPN VRN ) SR
-ed ' 10001 ’ N TS R - 00059
= 10001 00100 , aon7 - ]
—— » - N (R .—l I‘—-------é -------------- o e e *
SMUL : . |- SSUB 1 10003 Sy o0
40114 p— 40118 | ’
Example 3: -
40119- 40120 s0119  p—
40119 40119 00065 )
SSUB MBIT .| .BLKM :
4119 = | - oooo: 00001 pb—

(4) Data Handling. T

In case the operation result of a signed arithmetic operation is used in an
arithmetic operation, first obtain the absolute value of the operation result
using “MBIT” as shown below, before using it in the next operation.

When the operation is executed with the negative number remaining as it is,
‘no correct result can be obtained. However, there will be no problem, even
if an unsigned operation result is used in a signed arithmetic operation.

}— 40001 40005 R e

e | 10001 40003 Coa0006 b o ) aooos | e e - -
$s0B MBIT - ’ ADD '
4005 V——4. 1. }—— 400100 }— A

“{¥ in the MSB is cleared by MBIT.

(5) Execution of Signed Arlthmetlc Operatlons (Only One Scannlng Cycle)

To execute a constant arithmetic operatlon, connect the inputs d1rectly to
the power .rail on the left. To execute it only in oné scan, use a transitional

contact as an input.

Example 1: = Example 2: - :
30001 = — W o000 '
10001 ;
00001 — ooooe  [—
SMUL - ssuB
a0121 [ 40123
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5.7 SQUARE ROOT
9.7.1 Types of Square Root

Square root is the function that calculates the square root of the operand v

which is a 4- or 8-digit dec1ma1 number Two. types of square root are
available as shown in Table 5.46 ‘

4

Table 546 Types of.Square Root Function

Type Symbol | Function Range of Operand V | Reference Page

Square Root - SQRT - 0 to 9,999 121
Calculation

Double-precision -of 'V ' :
Square Root DSQR 0 to 99,999,999 123

5.7.2 Square Root (SQRT)
(1) Function

Operates square root in 4-digit decimal up. to 4 places of decimal.
(2) Form

* Fig. 547 shows the form of square root (SQRT).

INPUT 1 —{ opERAND W) |— QUTPUT 1

SQRT

RESULT (R}

Fig. 5.47 SQRT General Form

* SQRT is the symbol denoting the square root,

Square root operation requires two elements placed vertically (top and
bottom ). Referring to Table 5. 47, specify any of reference numbers of
various registers for each of the elements

Table 5.47 Elements of Square Root

Element Position Specified Number Description

Either one of the following:

» Input register {30001-30512)
Top » Holding register (40001-19999) The contents of specified registers are the operand

- Constant register (31001-35096) (V=0 to 9,999).
- Link register (ROO0OL-R1024)

The result of square root operation (W) is stored
as follows.
Bottom * Holding register (40001-49998) X X X X X XX XXX + ]

» Link register (RO001-R1023) N 1 L ]

Integer part of ¥V, Decimal part of v
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(3) Operation

By the square root (SQRT), /V is calculated when the input”l is"ON.
The result is treated as follows. The integer part. of f_ is stored in R
‘and the dec1mal part (rounded off at the fifth decimal place) in R+1. The
output 1 is turned ON. The result remains in R and R+1, even after the
input 1 is turned from ON to OFF.

Table 5.48 shows a square root operatlon (SQRT)

Table 5:48 SQRT Operatlon —- e -

Input 1 ‘ — Operation‘

ON F—* R (Integer part),
. : -~ « R+l1-(Decimal part) "

OFF Not operated. OFF

* Rounded off at the 5th decimal place.

(4) Example - . oo o o . o -
Example:
Bl i
H 20201 |- e, ¥ 1006
10001 i _ - ; ‘
SQRT * 40202 40203
40202 ) £227

" INTEGER DECIMAL

40201 [1000 o PART PART

(a) Ladder _ i A (b) SQRT Operation

SQRT in (a) executes the operatlon of (b) when input relay 10001 is ON.
The output 1 is turned ON. The result remains in 40202 and 40203 even after
1nput relay 10001 is turned OFF. - - -

L3
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5.7.3 Double-precision Square Root (DSQR)
' (1) Function

Operates double-precision square root in 8-digit decimal up fo 4 places of
decimal.

(2) Form

INPUT 1 —| OPERAND iV} |- QUTPUT 1
DSQR

RESULT (R}

Fig. 548 DSQR General Form

Fig. 5.48 shows the form of double precision square root (DSQR).
DSQR is the symbol denoting the double-precision square root.

Double-precision square root operation requires two elements placed verti-
cally (top and bottom). Referring to Table 549, specify either register
reference number for each of the elements. .

Table 5.49 Elements of DSQR Function

Element Position Specified Number Description
Either one of the following: The operand (V=0 to 99,990,999) is stored as tollows.
» Input register (30001-30511) XXX XX XXX XX +]
Top » Holding register (40001-49998) Vi
- Constant register (31001-35095) Vi: Higher-place 4 decimal digits of V
+ Link register {R0001-R1023) V.: Lower-place 4 decimal didits of V

The result of double-precision square root operation
(V) is stored as follows.

Holdi ister (40001-49998) iallalalale Xxexx

- Holding register -

Bottom | | "ok register  (RO00L-R1023) I ]
Integer part Decimal part
of W of IV

(3) Operation

By double-precision square root (DSQR) . JV is calculated when the input
is ON. The result is treated as follows. The integer part of YV is stored
in R and the decimal part (rounded off at the fifth decima!? place) in
R+1. The output 1 is turned ON.

The result remains in R and R + 1 even after the input 1 is turned from
ON to OFF.

Table 5.50 shows a double-precision square root (DSQR).

Tabale 5.50 Double—precisio_n Sguare Root Operation

fnput | Operation Qutput 1
ON IV — R (Integer part), P S
R+1 (Decimal part)*
OFF Not operated.

* Rounded off at the 5th decimal place.
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(4) Example _ iy e e e e

Example:
H avz204 -
10001 v 20000
DSQR
40206 40206 40207
40204 [0002] oo : o ey
40205 0000 . IN;ES$R D%%IQHTAL
(a) Ladder A (b) DSQR Operation

DSQR in (a) executes the operation of (b) when input relay 10001 is ON.
The output ! is turned ON. The résult remains in 40206 and 40207 even after
input relay 10001 is turned OFF. i

1.4 Programmlng ‘Square Root Circuit and Precautions -

-

(1) Programmmg Sauare, Root CII’CUIt '

Square root operation requires - two elements placed vertlcally (top and
bottom ). It can be used at any intersection of the 7 lines-by-10 columns
matrix, but the top element (operand) cannot be used.on line 7.

Example:
COLUMN 1 2 3 4 5 6 7 g . '9 10w N
LINE 1 — I 40208 ¢
10001 | SQRT - .
oL 40209
3 =
4 b
s |
6 4 k1 a0211 |-
L10002 DSQR
40213

_(-2) Ihbijt of .Square Root

Input to square root may be the output of other square roots, rélays, timers,
counters, or.data processing circuits. : .

Example 1: Example 2:
I 40215 — b—
—j/¥ | } | 40218 o - ’——1—0|0(|)_1— 00050 |——{ 40238
10001 100
o 02 SQRT . . - UCTR SORT
| | ,Ir’lr 40216 : 40111 . 40219
10003 10004 . 10002
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' Example 3:

(3) Outputs of Sguare Root

10001

—| — oooc2

00000
SUB

43112

40221

DSQR

40223

Coils need not be connected to two output nodes (1 and 2) of a square root.
It is permitted to connect a relay contact to the output node at right or

connect the output nodes directly to an input nodé of an arithmetic circuit,
except relays.

Example 1:

10001

40224

SQRT

40225

Example 3:

(4) Execution of Square Root (Only 1 Scan Cycle)

2

40229

SQRT

40230

40230

00010
MUL
40232

Example 2:

10001

__{ '__ 30002

SQRT

40227

10002

00091

To execute a square root constantly , connect the inputs directly to the power

rail at left. To execute it only during one scanning cycle, use a transitional
contact as an input.

Example 1:

—

40234

SCRT

40235

Example 2;

=i

10001

. 40237

DSQR

40239
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5.8 TRIGONOMETRIC FUNCTION

5.8.1 Types of Trigonometric Function Operations :

. . E
Trigonometric function operation is intended to obtain the sine and cosine
. values of operand V down to the 4th decimal place in the;range from 0° to
360°. There are two types of trigonometric function operations as shown in

Table 5.51. _ .
Table 5.51 Types of Trigonometric Function Operations
Type Symbol Content of Operation Range of Operand V _|Reference page
Sine | SIN Calculation of -SIN(V) - S 126
- . - — 0.0000 ~ 360.0000 -
Cosine COSs Calculation of COS(V) : L. 128
@ The operands of trigonometric function are represented in degrees. e A
When any numeric value represented in radian is input, no correct
result will be obtained. .
5.8.2 Sine (SIN) =~ Do S
(1) Function - '
Obtains the value of the sine in the range form 0° to 360°
(2) Form
- Fig. 5.49 shows the form of sine (SIN).
+ SIN.is the symbol denoting the sine. INPUT 1 —  OPERAND(V) OUTPUT 1
+ SIN operation requires two elements :
placed vertically (top and bottom). SIN
Retierrmg to Table 5.52, specify any RESULT(R)  l—outpuT 2
register reference number for each

of the elements. : ‘
Fig. 5.49 SIN General Form

Table 5.52 Elements of SIN

Element Position Specified Number Description

The contents of specified registers. are the operand
(V =0.0000 to 360.0000).
- AR X X XX . XA X KX+l

Either one of the following:
« Input register (30001-30511)

Top - * Holding register "(40001:49998)
« Constant register (31001-35095) | (I)riexe? 1 - L S;i:n‘xl |
- Link register (RO001-R1023) pargt - parta
The result of sine operation is stored as follows:
Bottom « Holding register {40001-49998) ' X 30;: X | | X XXXXXXXX+ 1 |
« Link register {RO0Q1-R1023) Tnteger Decimal
' part " part
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(3) Operation

When input 1 is ON, SIN will calculate SIN(V) and process the result as
follows: It stores the integer of SIN(V) in R and the fraction (The fifth
decimal place and greater are discarded.) in R+ 1. It turns output 1 to
ON when the result is negative. Output 1 remains in the OFF state when
the result is positive. It turns output 2 to ON when the value of V exceeds
360°, and no operation is executed. Even when input 1 turns from ON
to OFF, the operation result remains in R and R+1, respectively.

The actions of SIN are tabulated in Table 5.53,

Table 5.53 Actions of SIN

Input 1 Operation Result |Output 1| Qutput 2
SIN (V) — R (Integer part) Positive| OFF OFF
ON - R+1 (Decimal part)*
If V>360" %
OFF - No operation.

*The fifth decimal place and greater are discarded.
¥ No operation is performed even when input 1 is ON.

(4) Examples

Example 1:
r-‘ 40200
STN (30

10001 [ SN LN (300

$0202 |— +
10202 10203

40200 o030 [ _oooo T Tso0u |
10201 o000

{(a) Ladder {b) Operation Content

When relay 10001 is ON, SIN in (a) executes the operation of (b). Output 1

remains in the OFF state.

Even when .input relay -10001 turns from.ON .to OFF , the operation

result remains in 40202 and 40203, respectively.

Example 2:
| 40200
S TN (400
10001 SIN
40202 p— +
] 40202 10203
40200 0400 [ LAST OPERATION DATA |
40201 0000
(a) Ladder () Operation Content

Since the value of V exceeds 360°, even when input relay 10001 turns to ON,
the SIN in (a) turns output 2 to ON, without executing the operation.
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5.8.3 Cosine (COS) : T
(1) Function ‘ ; . e
Obt__élins the value of dosine in.the ranée_ from 0° to 360°° °

(2)_IF'0rm L o ST
-+ «Fig. 5.50 shows the form.

- N - - LS

s -
be f

1 . 5 = -

of .cosine (COS.). ' R R ‘ ..

]

-4

INPUT 1 —{ OPERANDM [— OUTPUT 1

) cos _
e RESULT (AY = QUTPUT-2 S -

_ Fig. 550 COS General Form

. COS is the symbol’ denoting the cosine.

. COS operation requires two elements placed vertically (top and bottom ).
.Referring to Table 5.54 , specify register reference num‘t_)er for each of

the elements. .

L

- ST _ Table 5.54° Elements _{of COSs

Element Position Specified Number ’ “© " Destription
Either one of the following: '(l‘\r;e: goggggttso ogﬁos%g(gg;ed reference , are. the operand
- Input register (30001-30511) ARV ) XX XXX + 1
Top - Holding register (40001-49998) T Ox XX | [ xxxx ]
+ Constant register (31001-35095) Int Decimal
» Link register (RO001-R1023) np:ffr ’ T)C;;f;a

. The result of COS o.peration is s:tored as follows:
. Holding register (40001-49998) — S0 ] rx‘xxxxxx’;* L )

Bottom . h
~ Link register  --(RO00I-R1023) " Integer Decimal
. ’ - 7. Tpart part

L

(3) Operation

. When input 1 is ON, COS will calculate COS(V) and process the result as
follows: It stores thé “integer’ of COS (V) in R and the fraction (The
fifth decimal place and greater are discarded.) in R +1. It turns output 1
. to ON when the result is negative. Output 1 remains in the OFF state when
the result is positive. It turns-output 2 to ON when the value of V exceeds
360°, and no operation is executed. Even when input 1 turns from ON to
OFF , the operation result remains in R and R +1, respectively.

. The actions of COS are tabulated in Table 5.55. ' R
Table 5.55 Actions of CCS
Input 1 i QOperation . _ | Result |Output 1 Qutput 2
COS (V) — R (integer part) - - |Positive| OFF OFF
ON R +1 (Decimal part)” |Negative OFF
: . If V>>360° t - OFF
OFF No operation - OFF OFF

" The fifth* decimal place and greater ar¢ discarded:
+ No operation is performed: even. when input 1 is ON.
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(4) Examples

Example 1: _ '
'—"402‘00 ) ’ o .

10001 | cos : COs (607

40202 p— ‘ +
- — 40202 40203

40200 0060 [__oo00 [ 5000 |
40201 0000

(a) Ladder (b) Operation Content

When relay 10001 is ON, COS in (a) executes the operation of (b). Output 1
remains in the OFF state. -

Even when input relay 10001 turns from ON to OFF ., the operation
result remains in 40202 and 40203, respectively.

Example 2:
,— 40200

10001 | cos : : COS (4007

40202 |— *
: 40202 40203

40200 [ 0400 [ LAST OPERATION DATA |
40201 0000

(a) Ladder (b) Operation Content

Since the value of V exceeds 360° even when input relay 10001 turns to ON,
the COS in (a) turns output 2 to ON without executing the operation.

5.8.4 Programming Trigonometric Function Circuit and Precautions

(1) Programming Trigonometric Function Circuit

+

Trigonometric function requires two elements placed vertically (top and

bottom ). It can be used at any intersection of the 7 lines-by-10 columns
matrix, but the top element (operand) cannot be used on line 7. «

Example:

COLUMN 1 2 3 4 5 6 7 8 9 10 11 -
LINE 1 [ <0208 |-

10000 | SIN
5 b 40203

3+
4 L »

5 F

6 F H a0210 =
10002 | COS
7 L 40213
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(2) nput of Trigonometric Function

Input to trigonometric function may be the output of
relays, timers, counters, or data processing circuits.

other square roois.,

t

Example 1: Example 2:
: I._| i_ 40215 — I— 00050 j4021s L
10001 10002 SIN 1000} UETR " cos
I.__l ! 40216 ) . i—— 40111 i4oz19 ]
10003 10004 7 000z .. . B
Example 3: T - : .
'TI_— 00002 40221 f— .
10001 00000 SIN _
; 4 '
SUB 40223 i }
40112
. N - - .- T oL I
(3) Outputs of Trigonometric Function. o A S LT T

Coils need not be connected to two output nodes (1 and 2) of trigonometric
function. - It is permitted to connect a relay contact to the output node at
right or connect the output nodes directly to an input node of an arithmetic

circuit, except relays. - :
The output 1 in trigonometric operations, turns ON only when the result is

in negative.

Example 1: - Example 2: ) '
4024 = |_— 30002 _.l |__ .............. — el —
0001 wool - 1002t ooost
cos SIN
a0z aozar
Example 3:
—{ o2 w0230 | . , f e
h - v -
toaol cOS 0010
* 40230 MUL ’ )
40232 .

(4) Unit of Operand

Pl 3 CR B v
P Pl

The unit of operands handled in the operation of trigonometric -functions is
degrees. When any angle represented in radian is used as data, no correct
result can be obtained, because the operation is performed according to
the degree system. - :

(5) Execution of Trigonometric Function (Only 1 Scan-Cycle)

To execute a trigonometric functions constantly, connect the inputs directly
to the power rail at left. To execute it only during one scanning cycle, use
a transitional contact as an input.

Example 1: Example 2: .
40234 L 1 I— w23
i : 05
SIN 10051 cos

40235

40232
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5.9 DATA MOVE

Numerical values in data tables can be transferred or moved to other data
tables within the controller with this function. This function has’ the ability
to simulate the operation of electro-mechanical relays, timers and counters,
as well as to perform arithmetic functions (addition, subtraction, multiply,
and divide), and square root functions.

5.9.1 Basic Terminology ‘
(1) Data Table and Table Size

The term “Data Table” refers to register tables , coil tables and relay
tables having serial numbers.

The term “Table size” referes to the size of data table, and it is
counted in register units in the case of register tables and in hexadecimal
units in the cases of coil tables and relay tables.

Example 1: Data table consisting of five serial holding registers

40001
40002
40003 TABLE SIZE: 5
40004
40005

Example 2: Coil table consisting of 32 continuous coils

{0001 00302 00016
TABLE SIZE: 2
e T —_— ——
17 00032

(2) Source and Destination

The source of data transfer is called “Source” and the destination of data
transfer is called “Destination” . Data must be transferred between the
source and the destination.

@ The content of the source is stored in the destination.
(@ The content of the source is the same as that before execution of transfer.

Example:
SOURCE DESTINATION TABLE
BEFORE a0001 | 100 J w1 [ 200 ]
AFTER 40001 | 100 ] e T i
(3) Pointer
The term “Pointer” refers to the register used to indicate a specified posi-
tion in data table. DATA TABLE
Example: 40101 4 18T
POINTER 40102 200 2ND
40100 40103 300 3RD
40104 400 4TH
40105 500 5TH
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5.9.1 Basic Termlnology (Cont d)

In the example shown .in the precedmg page where the content of the pointer
is 3, the pointer md1cates 40103 located at the third place from the top..

Note that the pointer may be on the source side or on the destination
side. . ) : :

(4) Reference Numbers of Source and Destination

(D In case the reference number of coil or relay is specified as the reference

number of source or destination, it is necessary that the relation of. n

= 16m + 1 (m = 0,1.2 ...) holds, where the lower- place 4 digits (lower-
place 3 digits in case of step relay) is assumed to be n,

Example: o
B I et S e L L bbbl { F
00001 00002 00316
—{ e, suwmc---esmmssmsessssre-o—-eaz=s { )
17 . 00032

The example shown above is a case where m = 0, and the reference No.
(n) that is specified is 00001.

@ In the case. of coil or relay, even if the actual need is less than 16 out
of a set of 16 points and the rest are not used, 16 points will be
transferred in one lot. ‘

(@ In case the déstination are coils, the number of the c01l table. cannot
overlap the coil No. (even one) used in another 01rcu1t

5.9.2 Types of Data Move.

Nme types of data move. .are ava1lab1e as shown in Table 5.56..

'Table 5.56 Types of Data Move o ‘ , ' _ ‘
- Type” - .. - | Symbol’ Reference Page
" Block Move 7 .-w | BLKM - o13s
Register-to-Table Move R—-T 136
'ja-ble;to—Begister Move " T—=R 139
Table-to-Table Move T—T 142
First In - | -FIN 145
First Qut _ FOUT 147 -
Table Search | = - o SRCH . 151 .
Table Set ) - TSET 154
Sotlomraler 1| sTAT [T e {
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5.9.3 Block Move (BLKM)
(1) Function

This is a move from a source table to a destination table. This function causes
an entire table of registers to be copied into another table in one scan.

(2) Form

INPUT 1 S — OUTPUT 1 S: Source table head
reference number
D: Destination table

INPUT 2 — o — OUTPUT 2 L s head reference number
BLKM ALWAY Z: Source table size
OFF
INPUT 3 Z — OUTPUT 3

Fig. 551 BLKM General Form

+ Fig. 551 shows the form of block move,
*+ BLKM is the symbol denoting the block move.

* BLKM operation requires three elements placed vertically (top, middle
and bottom). Referring to Table 2.57, specify the needed number for
each element,

Table 5.57 Elements of BLKM

Element Description Specified Number
+ Coil (00001-08177)
-~ Input relay {10001-14081)
» Step relay 28001-8497)
= Link coil D0001-D1009)
Top fgt}”rg“;l table head - Input register  (30001-30512)
erence numbe - Holding register (40001-49999)

* Constant register (31001-35096)
» Link register {RO001-R1024)
» Timer register {50001-50512)

» Coil (00001-08177)

Middle Destination table head « Link coil {DO001-D1009)
reference number - Holding register (40001-49999)

- Link register (ROODI-R1024)

* Coil (1-100)

+ Input relay (1-100})
Bottom Table size » Step relay (1-32)

* Link Coil (1-64)

» Each register (1-100)

@ I. When a relay reference No. is to be specified in the top stage, the lower-
M place 4 digits (3 digits in case of step relay) of the number that can be
specified will be limited to (16m + 1J. (m =0, 1, 2,...)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

3. In case coil is specified in the middle stage. it should not be overlapped
with battery coil (08192).
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(3) Operation e

SOURCE DESTINATION

SOURCE | - :I M 5 o e
TABLE | | Hth
[ oatA | Zth - -

MOVE DATA

ist

, | DESTINATION -
(n1th* [ TABLE

H__Hﬁﬂ

Zth

@ All the registers (discrete) -will be moved in one scanning cycle.

(a) Inputs

Only the mput 1 is used with the BLKM funcuon When this input node
receives power flow, the move is performed. Every scan, when enabled,
the Block move will operate upon all registers.

{(b) OQOutputs

The biock move function utilizes only the output 1 The lower two outputs 2
and 3 have no significance and will. be OFF under all conditions. : The
output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Function ‘Blocks to be cascaded or chamed hori-
zontally within a network. ' -

(4) Example
Example 1:
—ITI— 41001 b
10001 41021
BLKM
5 —
{a) Ladder
SOURCE - DESTINATION
41001 100 41021 10
41002 200 . 4[0_22 20 -
-— SOURCE = DESTINATION
41003 300 . TABLE 41023 30 TABLE
41004 400 41024 40
.41005 500 41025 50

@ Registers before Move

SOURCE . . DESTINATION
41001 100 4102 100
(41002 200 41022. 200 -
41603 300 .?.ngé: E 41023 300 .?ESBT_'?AHON
41004 400 . o - 41024 400 .
41005 . 500 A 41025 500 b

@ 'Registers after. Move
{b) BLKM Operation
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Example 2:

1 l-_ 00033 -
1cost 41031
BLKM
1 _—
(a) Ladder
ON OFF ON OFF
SOURCE TABLE  —{ = —{ =  =mememreccmmmmeccemcame oo —_— e —
00033 00034 00047 00048
: MSI . L.SR
DESTINATION
TABLE41031 [ ¢ [ O ] e i EREN
@ Before Move
{ON OrIF ON UFF_
SOURCE TABLE —{ }= —( e e —_— e —( }—
00033 00034 00047 00048
! ! ! : 1
MSi 1.5B
DESTINATION
TaBL aroar L L | o [ - N

@ After Move
(b) BLKM Operation

If the 16 points of source cojl 00033 and onward are transferred to destina-
tion 41031, each of the ON and OFF states of the 16 points of coil 00033, 00034,
------ . 00047, 00048 will enter the corresponding bits of 41031, with the
ON state in the form of “1” and with the OFF state in the form of 0.

Example 3:
p i l— 41031 f—
10001 00033
BLKM |
1 L
(a) Ladder
MSR LSH
SOURCE TABLE 4101 [ | [T 1]
ON OFF ON OFF
DESTINATION TABLE  —( }— e 1,  wemesccemmcceceeccceeeeemis oo —_ . —{ —
00033 00034 00047 00G48
@ Before Move
MSB LS5
SOURCETABLE aoa1 [ 1 [ 1 | e T [ 7] T ]
’ Ll | [l i l
) ON.  ON oN ON
DESTINATION TABLE = bmm,m{ J=, ==mcocssseasmemmmmmsoeeommmeemmeeee oo —
00033 00034

00047 00048
@ After Move
(b) BLKM Operation

If the source holding register 41031 is transferred to the 16 points of destina-
tion coil 00033 and onward, the state of “1” and “0” of each bit of 41031

will be set in the state of “ON” and “OFF”, respectively, in the 16 coils of
00033, 00034, ... 00047, 00048,
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5.9.4 Register-to-Table Move (R— T)
(1) Function
This is a move from a source to a destination table.

(2) Form

INPUT 1 — 3 —OQUTPUT 1
S: Source table head
1. - - reference number
INPUT 2 — P —O_UTPUT-_2 o P: Pointer
R=T. | . - Z: Destination table size
INPUT 3 — z — OUTPUT 3°
(ALWAYS OFF)

Fig. 5.42 R—>T General Form

- Fig. 5.52 shows the form of regi‘ster-to—téble move.
+ R— T is the symbol dendting the régi-ster—to—table move.

.« R — T operation requires three ele'ments'pvla_ced vertically (top, middle.
and. bottom). Referring to Table 5.58, specify the needed number for
each element. .

I

Table 5.58 Elements of R —-T

Element Description ‘Specified Number

- Coil (00001-08177)

- Input relay (10001-14081)

- Step rclay (S001-5497)

- Link Coil {D0001-D1009)
Top Source reference number - Input register {30001-30512)

- Holding register (40001-49999)
« Constant register (31001-35096)
» Link register (RO00I-R1024)
+ Timer ‘register (50001-50512)

‘ ' . - Holding register (40001-49998)
Middle Pointer - Link register (RO001-R1023)

Bottom Table size ' - Constant (1-999)

@ 17 When a relay reference No. is to be specified in the top stage, the lower-
. place 4 digits (3 digits in case of step relay} of the number that can be
specified will be limited to (16m + 1J. (m =0, 1, 2, ...)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

3. Destination table starts with the reference No. next to the pointer.

4. Pointer is not included in the table size.
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(3) Operation

DESTINATION .
SOURCE P n POINTER

n: VALUE BEFORE MOVE)
S DATA 18T
DATA MOVE

1 | DESTINATION
(n+1)TH l: TABLE

@ Move will be performed at the rate of one register
: (or a set of 16 discrete points) per scanning cycle,

(a) Inputs.

All three inputs are used with the . R — T function. The input 1 controls the
move. Every scan power flow is received at this node, the move is performed
and the pointer incremented. Both the move and pointer incrementing occur
during the solution of this Function Block. Incrementing the pointer will cause
moves on future scans to occur into successive register locations. The pointer
cannot exceed the table length. Thus when the pointer is equal to the table
length, it will stop incrementing and the move will stop operating. A transi-
tional contact can be used to control the input 1 if a single move operation is
desired.

The input 2, when receiving power flow, inhibits the incrementing of
the pointer. Thus moves with power flow at both inputs 1 and 2 can be
made continuously to the same register in the table . until either another
function increments the pointer or the input 2 loses power flow. The input 3
resets the pointer to zero. Whenever this input receives power flow , the
pointer is reset to zero regardless of its current value,

The bottom input, when energized, will cause the R — T move to go
to the first register 'in the table if the top element is also energized.

(b) Outputs

The register-to-table function utilizes only the first two outputs. The output
3 has no significance and will be OFF (no power flow) under all conditions.
The output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Function Blocks to be cascaded or chanied horizon-
tally within a network. The output 2 supplies power flow whenever the
pointer is equal to the table length, when the move function has reached the
end of the table. '

R — T move functions at O ON are shown in Tables 5.59 and 5.60.
Table 559 R — T Move Functions at input ON

Input x Functions

Input 1 | Executes move and adds 1 to the pointer.”

Input 2 Prohibits pointer remake.

Input 3 | Sets the pointer to 0. (Regardless of Input 1 ON,/OFF status.)

“If pointer = table size, move is not executed,

Table 5.60 R — T Move Functions at Output ON

Output x Functions

Outputl | Same as Input 1 ONOFF status

Output2 | Pointer value=Table size turns ON (Regardless of Input 1 ON_OFF Status.)
Outputd | Always QFF
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(4) Example

SOURCE =~

SOURCE

1 I— 30001 -
0001 T 4900
- R—T
- 5 -
(a) Ladder
_DESTINATION
41000 3
41001 100
41002 200
41003 300
41004 0
" w08 0

I Before ’Mone )

' 41000
© 41001
41002
41003

41004 [z

41005

3

DESTINATION
_W

100

200

300

@ After Move

{b) R— T Operation

"POINTER -

DESTINATION

POINTER

DESTINATION

R—T shown in {a) will execute trénsfer of data sﬁown in
relay 10001 turns from OFF to ON. ‘At this time, output

ON.
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5.9.6 Table-to-Register Move (T — R)
(1) Function ‘

This is the opposite function to the R — T, namely, a move from a source
table to a destination.

(2) Form
INPUT1— 81 {—OUTPUT 1
NPUT2 < P outeuT 2 S: Source table head
TR reference number
P: Pointer
INPUT3 —  Z  |~OUTPUT 3

(ALWAYS OFF) Z: Source tablic size

Fig. 553 T—R General Form

* Fig. 5.53 shows the form of block move,
- T—R is the symbol 'denoting the table-to-register move.

* T —R operation requires three elements placed vertically (top, middle

and bottom). Referring to Table 5.61, specify the needed number for
each element. o

Table 5.61 Elements of T— R

Element Content Specified number
. * Coil (00001-08177)
* Input reclay {10001-14081)
+ Step relay (5001-5497)
» Link coil {(DO001-121009)
Top Source reference number * Input register {30001-30512)

- Holding register (40001-49999)
* Constant register (31001-35096)
» Link register {R0001-R1024)
* Timer register (50001-50512)

. . * Holding register (40001-49998)
Middie Pointer - Link register  (R0001-R1024)
* Coil (1-512)
* Input reclay _ (1-256)
Bottom Tabale size -* Step relay (1-32)
* Link coil (1-64)

* Each register (1-999)

@ 1. When a relay reference No. is to be specified in the top stage, the lower-
* place 4 digits (3 digits in case of step relay) of the number that can be
specified will be limited to C16m + 1), (m =0, 1, 2....)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

3. Destination table starts with the reference No. next to the pointer,
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(3) Operation

SOURCE - . . ’
s[____] st P n n: VALUE BEFORE MOVE
H H - DESTINATION -
$EEJE§E !:! (n+1)TH @ Move will be performed at the rate of

. one register (or a set of 16 discretes)
DATA ZTH per scanning time.

MOVE DATA
(a) Input

All three inputs are used with the T — R function. The input 1 controls the
move. Every scan power flow is received at this node, the move is perform-
ed and the pointer incremented. - Both the move and pointer incrementing
occur during the solution of this Functioh Block. Incrementing the pointer
will cause movés on. future scans to occur from successive register locations.
The pointer can not exceed the table length. Thus when the pointer is equal
to the table length, it will stop incrementing and-the move will stop operating.
A transitional contact can be-used to control the input 1 if a single move
operation is desired. , - -

The input 2, when receving power flow, prohibits the incrementing of
the pointer. Thus moves with power flow at both-inputs 1 and 2 can be
made continuously from the same register in the table until either another
function increments the pointer or the input 1 loses power flow.

The input 3 resets the. pointer to zerb_! Whenever this input receives
power flow, the pointer is reset to zero regardless of its current value. The
input 1, when energized at the same time as the input 3 will cause the first
element in the table to be moved into the destination register,

(b) Outputs

The table-to-register function utilizes only the first two outputs. The output
3 has no significance and will be OFF (no power flow) under all conditions.
The output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Function Blocks to be cascaded or chained horizontal-
ly within a network. The output ‘2 supplies power flow whenever the pointer
is equal -to the table length, .when the move function has reached the end
of the table. ' :

T -» R move functions at 1,/O ON are shown in Tables 5.62 and 5.63.

Table '5;.5‘2 T — R Move Functions at Input ON

Input . Functions

Inputl Executes move and add 1 to the pointer.”

Input 2 Prohibits pointer remake.
Input 3 Set the pointer to 0. (chérdless to Input I ONOFF status.)

" If pointer = table size, move i not executed. |

:

Table 5.63 .T— R Move Functions at Output ON.

Output x Functions

Output 1 | Same as Input1 ONOFF status.

— Qutput 2 | Pointer value=Table size turns ON{Regardless to Input 1 ON/OFF status.)
Output 3| Always OFF
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' (4) Example

T|——- 41001
100t 41010
T—R
5
(a) Ladder
SCURCE TABLE 41010 3
a1001 100 41011 300,
41002 200
41003 300
41004 400
41005 500
O Before Move
SOURCE TABLE
41001 |- 100 a1010 Foas
41002 200 41011 |3
41003 300
41004 400
41005 500

@ After Move

(b) T— R Operation

POINTER
DESTINATION

POINTER
DESTINATION

T — R shown in (a) will execute transfer of data shown in {(b) when input
relay 10001 turns from OFF to ON. At this time, output 1 only

ON.

will turn to

Unless holding register 41011 is not updated by another ladder, the
relation between the pointer and destination indicates where the data of the
holding register as a result of T — R is located in the table.
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5.9.6 Table-to-Table Move (T—T)

{1) Function

This is a move function from a.source, table to a destination table.

T o

(2) Form

INPUT1— &  OUTPUT 1

INPUT2— P [-OUTPUT 2
T-7

INPUT3 =  Z  [<OUTPUT3
' _(ALWAYS OFF)

Fig.

1

554 T—T Genera! Form

S: Source table head
reference number

P: Pointer

Z: Source table size

- Fig. 5.54 shows the form of table-to-table.

« T =T is the symbol denoting the table-to-table move.

- T — T operation requires three elements placed vertically {top, middle
and bottom). Referring to Table 5.64, specify:the'needed number for

each element.

Table 5.64 Elements of T—ﬂf

Element Description Specified Number
* Coil (00001-08177)
« Input relay (10001-14081)
+ Step relay (S001-5497)
. + Link coil (D0001-D1009)
Top Source reference number « Input register (30001-30512)
: L - Holding register (40001-49999)
- Constant register {31001-35096)
- Link register (RO0D0O1-R1024)
- Timer register - - (50001-50512)
. . - Holding register (40001-49998)°
Middle | Pointer . Link register  (R0001-R1023)
s Coil (1-512)
« Input relay (1-256)
Bottom Table size + Step relay (1-32)
- « Link coil (1-64)
«- Each register (1-999)

@ 1. When a relay reference No. is to be specified in the top stage. the lower-

* place 4 digits of the number that can be specified will be limited to {16m
+ 10, (m=0.1, 2,...)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

1 Destination table starts with the reference No. next to the pointer.
4. Pointer is not included in the table size.
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(3) Operation

DESTINATION
POINTER

SOURCE P n {n: VALUE BEFORE MOVE)
1ST 18T

D

g s R

MOVE DATA
@ Move will be performed at the rate of one register (or a set of 16
[ )

SOURCE
TABLE

i

discretes) per scanning cycle.
(a) Inputs

All three inputs are used with the T — T function. The input 1 controls the
move. Every scan power flow is received at this node, the move is performed
and the pointer incremented. Both the move and pointer incrementing occur
during the solution of this function Block. Incrementing the pointer will cause
moves on future scans to occur at successive register locations. The pointer
cannot exceed the table length. Thus when the pointer is equal to the table
length, it will stop incrementing and the move will stop operating.

A transitional contact will be used to control the input 1 if the single
move operation is desired.

The input 2, when receiving power flow at both inputs 1 and 2 can be
made continuously between the same registers in the tables . until another
function increments the pointer or the input 2 loses power flow. The output 3
can reset the pointer to zero. Whenever this input receives power flow , the
pointer is reset to zero regardless of its current value.

The input 1, when energized at the same time as the input 3, will
cause the first element in the source table to be copied to the first element
in the destination table,

(b) Outputs

The table-to-table function utilizes only the first two outputs. The output 3
has no significance and will be OFF (no power flow) under all conditions.
The output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Funciton Blocks to be cascaded or chained horizon-
tally within a network. The output 2 supplies power flow whenever the pointer
i1s equal to the table length and indicates when the move function has reached
the end of the table.

T — T move functions at L-°O ON are shown in Tables 5.65 and 5.66.
Table 5.65 T —T Move Functions at Input ON

Input x Functions

Input 1 Executes move and add 1 to the pointer.”®

Input 2 Prohibits pointer remake.
Input 3 Set the pointer to 0. {Regardless to Input 1 ON.”OFF status.

*If pointer = table size, move is not executed.

Table 566 T— T Move Functions at Output ON

Qutput x Functions

Outputl| Same as Input 1 ON,OFF status

Output 2 | Pointer value=Table sizc turns ON (Regardless to Input 1 ONOFF Status.)
QOutput 3| Always OFF
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(4) Example o .

1 I———— 41001 — H
10001 41020 ’ . o T
T—T - -
5 —
(a) Ladder
. ; S DESTINATION .
SOURCE.., _ . 41020 1 1. sINTER -

40003 ]00" C ’ 41021 100 -0 -

41002 200 41022 0
SOURCE ‘| DESTINATION
. TABLE. 41003 300 ) - “923 ¥ TABLE A

. 41004 400 . ~4l0za )
41005 500 .. . . . . 41025 0 ‘
: - @) Before Move’ _
- - - DESTINATION - -
SOURCE o 41020 FEEL5 g0 =] POINTER

’ 40001 100 O . 41021 100

41002 200 o at022 {or 200 i) ,
Tamle | wooe [ w0 R . DESTWATION

41004 400 41024 i)

41005 Tos00 vt 41025 |- 0

@ After Move
(b) T—T Operation c L ‘

T —T shown in (a) will execute transfer of data shown in (b) ‘when input
.relay 10001 turns from OFF to ON. At this time, output 1 only will turn ON.

[ . . ‘
. . . . )
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5.9.7 First In (FIN)
(1) Function

FIN is used in pair with a First Out (FOUT) (see Par. 5.9.8). This is like
move of the R —T. The difference is that the data stored in the destination
by FIN can be retrieved by FOUT in the order the data are stored.

(2) Form

INPUT 1 — 1 —OUTPUT 1 S: Source table head
reference number
INPUT 2 . P: Pointer
NP n P [TouTRUT2 . Z: Source table size
FIN

INPUT3— 2z L outPurs

Fig. 555 FIN General Form

» Fig. 555 shows the form of first in.
» FIN is the symbol denoting the first in.

« FIN operation requires three elements placed vertically (top, middle and
bottom). Referring to Table 9.67, specify the needed number for each

element.
" Table 5.67 Elements of FIN

Element Description " Specified Number
« Coil (00001-08177)
« Input relay (10001-14081)
+ Step relay (S001-5497)
« Link coil (DUOOI—D]OOQ)

Top Source reference number » Input register {30001-30512)
* Holding register (40001-49999)
* Constant register (31001-35096)
* Link register (RO001-R1024)
* Timer register (50001-50512)

. . * Holding register {40001-49998)
Middle | Pointer - Link register  (R0001-R1023)
Bottom Table size + Constant (1-100)

@ 1. When a relay reference No. is to be specified in the top stage, the lower-
- place 4 digits of the number that can be specified will be limited to
(16m + 1). (m =0, 1, 2,...)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

3. Destinatton .table starts with the reference No. next to the pointer.

4. Pointer is not included in the table size.
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(3) Operation AR .

DESTNATION _
SOURCE ' P n (- VALUE BEFOREMOVE) - © - ~
s[ poata | - 187 [ oatA
. MOVE DATA : » ) o
TR DESTINATION N
A . - TABLE :
T ZTH ' ‘

DATA ARE STORED FROM TOP TO T ‘
BOTTOM IN ORDER THEY COME.

Move will be performed at the rate of one register (or a set of 16
discretes) per scanning cycle.

K] . -

(a) Inputs

t

When the input 1 is ON, the contents of the destination - table are shifted
down by one, according to the content of pointer, the nth data (the oldest
one) to the (n +1)th register, the (n-1)th data to the nth register, and so
on, until the first data are shifted down to the second register. Then the
source data is moved to the first register emptied. . Thus the destination
table is managed in such a manner that the data are stored in the table
from top to bottom in the order they come. The pointer is incremented by
one after the shift and move of data. This process 1is performed all in
one scanning cycle, regardless of the table size. if n = table size, no data
will be moved even when the input 1 is ON. Inputs 2 and 3 are not used.

(b) -Qutputs

FIN function uses all three outputs. The output 1 will supply power flow
whenever the input 1 receives power -flow. Thus the output 1 allows Func-
tion Blocks to be cascaded or chained horlzontally within a network. The
output 2 supplies power flow whenever the table is full (pointer equal to
table length); the output 3. supplies power flow whenever the table is empty
(pointer equals zero). The outputs 2 and 3 do NOT reguire any inputs to
receive power flow they only requlre appropriate pointer values.

Table 5.68 shows FIN operation. -

Table 5.68. FIN Operation

Input 1 | Operation " Condition Qutput! Orutputz QOutput3
Pointer valuezTabl‘c size i b - OFF

ON  |Execution®| Pointer value=0 { | OFF oN
- Other than the above OFF OFF
Pointer value=Table size - r 1 OFF

OFF - Pointer value=0 ' OFF | OFF ‘
Other than the above - . | OFF OFF

* If pointer >> table size; this operation will not be executed.

(4) Example

Example is shown in the section of FOUT.
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5.9.8 First Out (FOUT)
(1) Function

This is an N-to-1 move that the destination table of FIN becomes the source
table of FOQUT. : ’

(2) Form

P: Pointer
INPUT 1 P OUTPUT 1 D: Destination table head
reference number
INPUT 2 — D — QUTPUT 2 Z: Source table size

FOUT
INPUT 3 — z — OUTPUT 3

Fig. 5.56 FOUT General Form

» Fig. 556 shows the form of first out.
«+ FOUT is the symbol denoting the first out.

* FOUT operation requires three elements placed vertically (top, middle and
bottom ). Referring to Table 0.69, specify the needed number for each

element.
Table 5.69 FOUT Elements
Element Description Spccified Number
‘ , - Holding register (40001-49998)
Top - Pointer - Link rogister  (R0001-R1023)
- Coil . (00001-08177)
Middle Destination - Link Coil (D0001-D1009)
reference number * Holding register (40001-49999)
' * Link register (R0O00I-R1024)
Bottom Table size - Constant (1-100)

@ l. When a relay reference No. is to be specified in the top stage, the lower-
. place 4 digits (3 digits in case of step relay) of the number that can be
specified will be limited to [16m + 1J. (m = 0, I, 2,...)

2. In case coil or relay is specified in the top stage when transfer of data
is executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.

3. Destination table starts with the reference No. next to the pointer,

4. Pointer is not included in the table size,
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(3) Operation

SOURCE -
o P: POINTER
: (n: VALUE BEFORE MOVE)
18T
S DATA BY FIN
: _DESTINATION
SOURCE | [speciiEn DATA D
ZTH

Move will be performed at the rate of onc register per scanning c¢ycle. The
data stored in a FIFO table will be retrieved by FOUT with the oldest one
first, i.e. by the First in-First out principle.

(a) Inputs ,

* When the input 1 is ON, the nth (but not the (n +1)th) contents of the source
table are moved to the destination where n is the value of the pointer indi-
cating the number of data stored. The pointer is decremented by one after
moved of the data. If n=0, data will not be moved even when the input
1 is ON. The inputs 2 and 3 are not used.

The nth source register, whose:contents arce retrieved by FOUT, holds ¢
unless new data is placed by FIN.

(b) Outputs

FOUT function uses all three outputs: each of the three outputs behaves in
the same way on FIN function block. The -output 1 will supply power flow
whenever the input 1 receives power flow. Thus the output 1 allows Function
Blocks to be cascaded or chained horizontally within a netwerk. The output 2
supplies power flow whenever the table is full (pointer equal to table length );
the output 3 supplies power flow whenever the table is empty (pointer equals
zero). The outputs 2 and 3 do NOT require any inputs to receive power flow,
they only require appropriate pointer values.

Table 5.70 shows FOUTloperation

Table 5:70 FOUT Operation

Outputl | OQutputZ | Outputd

Input 1l | Operation Condition

" Pointer value=Table size

ON Execution” | Pointer value=10

Other than the ablove

Pointer value=Table size

OFF - Pointer value=0

Other than the above

* If pointer > table size, this operation will not be executed.
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(4) Example (FIN, FOUT)

(a) Ladder

i

10001

41041

41050

i

10002

41056

41061

FOUT

(b) Content of transfer-(FIN)

00301

00302

.® When the content of the FIFO table before execution of (the first)
transfer is as follows.

SOURCE

41050
41051
41052
41053
41054
410565

DESTINATION

0 POINTER

0

0

5 DESTINATION

TABLE
0
0

(& When the first transfer is executed after turning 10001 from OFF to ON.

SOURCE

41060
41051
41062
41053
41054
41055

DESTINATION
POINTER
s 4,‘ G
0
0 DESTINATION
TABLE
0
0

(® The content of the register before the second transfer is shown below.

SOURCE
41041 200

41050
41051
41052
41053
41054
41065

DESTINATION

] POINTER
100

0

DESTINATION

0 TABLE

0

0

@) When the second transfer is executed after turning 10001 from OFF to
ON, the data transferred first are shifted down and the present source
data are stored in the head of the destination table.
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5.9.8 First Out (FOUT) (Cont'd)

41041

SQURCE
200

DESTINATION
41050 POINTER
41051 v
41052
41053 ?ﬁSéIIENATION
41054
B 41055

v

Coil 00301 turns ON when the value of pomter is 5, and éoil 00302 turns
ON when the value of pointer is 0.

(c) Content of transfer (FOUT)

(1) When the content of the FIFQ table before execution of (the first)
transfer is as follows.

“41050
41051
41062

41053 -

41054
410556

SOURCE
P
500
400 - -
300
200
100

"POINTER

[l v
1

DESTINATION

SOURCE TABLE

1

() When the first transfer is executed after turning 10002 from OFF to ON.

41050
41051
41052
41053
41054
41055

SOURCE |

(3 When the second transfer

41050
41051
41052
41053
41054
41055

SQURCE

41061

SOURCE TABLE

DESTINATION

100

is executed after turning 10002 ON.

POINTER
i 41061

SOURCE TABLE
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5.9.9 Table Search (SRCH)
(1) Function

This function searches a table of registers for a specified value. The source
is not altered only examined. If necessary, the SRCH function searches the
entire table in one scan. It uses a pointer to indicate the location (s) within
the table of registers which contain the value for which it is searching.
This pointer is the only register whose value is altered by the SRCH function.

(2) Foerm

S: Source table head
INPUT 1 — s .} OUTPUT 1 reference number
. P: Pointer
INPUT 2 — P — OUTPUT 2 . . Z: Source table size
SRCH
2z — OUTPUT 3 (ALWAYS OFF)

Fig. 557 SRCH General Form

*+ Fig. 5.57 shows the form of search.
+ SRCH is the symbol denoting the search.

* SRCH operation requires three elements placed vertically (top, middle
and bottom). Referring to Table 571, specify the needed number for
each element.

Table 5.71 Elements of SRCH

Element Description Specificd Number
- Input register {30001-30512)
To hounce table - Holding register (40001-49999)
b number » Constant register (31001-35096)

« Link register (RO001-R1024)

. N * Holding register (40001-49998)
Middle Pointer - Link register (R0001-R1023)

Bottom Table size » Constant (1-100)

@ Destination table starts with the reference No. next to the pointer.

(3) Operation

SOURCE DESTINATION
DATA 157 P n n: VALUE BEFORE SRCH
SOURCE DATA TO SEARCH
TABLE

MATCHING DATA
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5.99 Table Search (SRCH) (Cont'd)

Before search, store the data to be searched in the location next to
the destination pointer. Assume the value of the pointer is n when SRCH is
required, then search is started from the (n+ 1)th source data. When a
matching data is found at the mith location, the search will be completed
with m placed in the pointer. If'a matching data is not found, 'the
search will be completed with- 0 placed in the pointer. o ,

SRCH searches for one piece of matching data during every scanning
cycle. If all data of the source. table matches, it takes N scanning cycles
(N is the table size) to complete. the search. If there is no matching data,
the search is completed in one scanning cycle. .

Where to start the next search depends on the statﬁs of inputs 1 and 2.
(a) Inputs _ -
When only the -input 1 is ON, n is set to 0 automatically beforeé searching.
SRCH always starts at the top of the source table. Even if there are many

pieces- of matching data in the source table, only the first ohe will be
detected by search. :

When the inputs 1 and 2 are ON, SRCH starts at the (n+1)th data of the
source table when the pointer is n before searching. If the search is required
from the ith data, set the pointer to i-1 and turn on the inputs 1 and 2.

If the mith, msth, and mth data of the source table are equal to the
_specified data K, set the pointer to 1-1 and turn on the inputs 1 and 2. -
The search starts at the ith data and ends with n=m,. The next search
will start at the (m.,+1)th data and ends-with n=m;. - .

SOURCE
m, th )
ith |
meth |7 K
oot P

In a.ny cases (only the input 1 is ON, or the inputs 1 and 2 are ON);

- If matching.data‘ is not found, the search of the scanning cycle is com-
pleted with n=N (N is the table size) then n is cleared to' 0. (The search
is not performed again from the top of the table during the same scanning
cycle.) '

. If the input is turned on. when n = N, n 1is automatically cleared to 0
before searching. As a result, the search is started at the top of source
data. The input 3 is not used. '

@ The pointer is 0 whenever the input 1 is OFF.

(b) Outputs : - -

The SRCH function utilizes only the outputs 1 and 2. The output 3 has no
significance and will be OFF (no power flow) under all. conditions. The
output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Function Blocks to be cascaded or chained horizon-
tally within a network. The output 2 supplies power flow whenever a match
is found: if no match is found, this output will not supply power flow and
the pointer will contain the number zero. T
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Table 5.72 shows SRCH operation.

Table 5.72 .SRCH operation -

Input 1 Input 2 Operations

Scarch from the first
OFF source register.

ON ;
ON Searéh from the next source register
to one indicated by the pointer.
OFF — Not executed.
(4) Example . , _
b— 001 }— —] [ 40071 —
10001 _ 40080 | 10001 40080 |
SRCH SRCH
— 5 — 5
(a) Search from Table Head (b) Search from Next Data

indicated by Pointer

SOURCE ' DESTINATION
40071 100 40080 POINTER
40072 200 40081 300 . DATA TO SEARCH
40073 300 ?ggﬁECE
40074 400
40075 500

(I Data before Execution

SOURCE DESTINATION
40071 100 POINTER
40072 200 DA 0 S CH
40073 300 i e s
40074 400
40075 500

@ Data after Execution
Contents of (a) SRCH Operation (with SRCH Data)

When input relay 10001 is turned ON, SRCH shown in (a) detects the data
that coincide with the data to be searched in the third register from the
head of the source table and sets 3 in the pointer.

* SOURCE DESTINATION

40071 100 40080 3 POINTER

40072 200 40081 300 DATA TO SEARCH
40073 00 SOunCE

40074 400

40075 500

(D Data before Execution
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5.9.9 Table Seach (SRCH) (Cont'd)

SOURCE ‘ . DESTINATION
40071 100 10T 40080 3 POINTER
T Ta0072 200 4008t [ 300 DATA TO SEARCH
' 40073 W0 ] | SONRCE - L=
40074 400 ,
40075 500 i

(@ Data after SRCH
Contents of (b) SRCH Operatlon (wnthout SRCH Data)
ol - L8 r

When input relay 10001 is turned from OFF to ON, SRCH shown in (b) starts
Search from the fourth register from the head of source table since the
pointer indicates 3. In_the_ above example, Nothmg “that coincides with the
content of destination register in the fourth register onward of source table,
so that the Value of the pointer remains 3 without belng updated -

i I

i

5.9.10 Table Set (TSET) ‘ '
(1) Function '

Moves the source content in 1-scan cycle to all destination tables. = '
(2) Form

i

SINPUT 1 = S ~OUTPUT 1
‘ : S: Source table head
D reference number
L OUTPUT 2 D: Destination table head
TSET ALWAYS OFF reference number
Z: Table size
z | OUTPUT 3

Fig. 5.58 TEST General Form

+ Fig. 558 shows the form— of table set. o .
» TSET is the symbol denoting the table set.

- TSET operation requires three elements pIaced' vertically (top, middle
and bottom ). Referrjng to Table 5.73, specify the needed number for
each element. ‘ ' '

Table 5.73 Elements of TSET

Element Description Specified Number
« Input register (30001-30512)
, « Holding register (40001-49999)
Top Source reference number - Constant register (31001-35096)
- + Link register " (RO001-R1024)
Middic Destination table head « Holding register -(40001-49999)
reference number - Link register = (R0001-R1024)
Bottom Table size + Constant {1-100)

—154—




(3) Operation

SOURCE DESTINATION

DESTINATION
TABLE

* When the input 1 is ON, TSET moves the source content to all destination
tables.

* When the input 1 is ON, the output 1 is ON (Copy of the input 1.)
The outputs 2 and 3 are always QFF.

(4) Example
t— 40081 |~
10001 40091 |p—
TSET
5. -
{(a) Ladder
SOURCE : DESTINATION
MOVE DATA 40002 20
DESTINATION
40093 Sl TABLE
40094 40 -
40095 50
@ Data befeore Move
SOURCE DESTINATION
40081 40091 100
MOVE DATA 40092 100
DESTINATION
40093 100 LR
40094 100
40095 100

@ Data after Move

(b) TSET Operation

If the input relay 10001 is turned to ON, TSET in (a) moves the source
register content to all registers of destination table as shown in (b).
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5.9.11 Get Controller System Status (STAT)

(1) Function

This function provides the user with access to the GL60S system status.
The STAT is useful in the design of system diagnostics.

(2) Form

INPUT 1 — D — OUTPUT1

— v ‘ ' o D: Destination table head
P STAT reference number
' Z: Destination table size

2 ouTPUT:2
- (ALWAYS OFF) - .
Fig. 5.59 STAT Genera!l Form C ‘

+ Fig. 5.59 shows the form of get controller system status. © |
« STAT is the symbol denoting the get controller éyste_m status!

« STAT operation requires two elements placed vérticall.y (top and bottom).
Referring to Table 5.74, specify the needed number for each element.

Table 5.74 STAT Elements ’ - ‘
Element Description Specified Number
» Coil - (00001-08192)
To Destination table head . Link coil = - - -(D0001-D1024)
p reference number- . « Holding register (40001-49999)
: ' » Link register - (R0001-R1024)
Bottom Table size D + Constant (1-128)
(3) Operation T ) ‘

128 registers worth of status can be obtained every scan. The length of the
status move can be adjusted; however, it will always start with the GL605
machine status. The source .is-fixed by the GL60S’s internal design and is
not under user control. ' :

" . SOURCE TABLE DESTINATION TABLE

6380 (HEXADECIMAL) ADDRESS | ’ - D
: - | GLeos - :
SYSTEM |- ALL DATAMOVED IN '
: 1 SCAN CYCLE ;
6399 (HEXADECIMAL) ADDRESS| - - s
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(a) Inputs

Of the two available inputs, only the" input 'l affects the operation of the
STAT function. When this input node receives power flow, all statuses are
moved to the destination in one scan.

(b) Outputs ' _
Of the two available outputs, only the output 1 is used. The output 2 has
no significance and will be OFF under all conditions. The output 1 will
supply power flow whenever the input 1 receives power flow. Thus the

output 1 allows Function Blocks to be cascaded or chained horizontally
within a network. - '

(¢) System Status
The moved system statuses are located in the destination as shown in Par. 96

(4) Example
T 40751 -
STAT

00020 —

Status information can be obtained constantly because the input 1 is con-
nected to the power rail at left. It is stored in 20 registers of 40751 to 40770,
in the order.

5.9.12 Prc;gramming Data Move Circuit and Precautions

(1) Inputs to the data move circuit may be outputs of relays, timers, counters,
arithmetic operations, matrices, and other data move circuits,

(2) Coils need not be connected to three output nodes (1, 2 and 3) of a
data move circuit. It is permitted to connect a relay contact to the
output nodes at right or connect the output node’ directly to an input
node of an arithmetic circuit, except relays. )

(3) To execute an operation constantly . connect' the input directly to the
power rail at left. To execute it only during one scanning cycle, use
a transitional contact as an input.

(4) The range of the source or destination table specified by a table size
must be whithin the range of the reference numbers of input relays,
coils, or registers, .

(5) Since the output 1 supplies power flow whenever the input 1 receives
power flow , cascaded operation is possible. It is possible to OR the
outputs by connecting a vertical shunt element.

(6) When coil 0x X X X is to be specified as destination , the number of the
coil group cannot be the same as the number of a coil group used in
another circuit. If it is attempted , the message “COIL IS USED” is
displayed on the screen of the programming panel and input operation
will be rejected.

(7) When coil 0x x x x is specified as destination, the coil is turned on and
off by data move function even if it is disabled.

(8) When a pointer is used, its value does not exceed the table size normally.
If the value is made greater than the table size forcedly by an another
circuit |, move is not executed (SRCH executes it after resetting the
pointer to 0) and the pointer becomés equal to the table size.

(9) The source remains unchanged data after the move,
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5913 Example—Appllcatlon Clrcmts of Data Move UL SR
(1) Setting "and Reading Dafa- (Apptlcatlons ‘of R—»T and T—-> R) ‘

This is an example to set and read a time of externally preset tlmers _
Fig. 5.60 shows a sample layout of switches and indicator. o
The data conversmn circuits of BCD and BIN are not shown - o

- Tt e L Wi T - -

Settlng . S . .”_; . LT . o .

Set a- tlmer number and time ‘by the digital 'switches ‘and "push the’ SET
pushbutton switch to store the set time in the register associated w1th the
timer number and the set time is displayed for confirmation. . - -

Reading: A P!

Set a timer number and push the READ pushbutton switch to read out the
set time corresponding to the timer number from a table and indicate the
time- It is assumed that the timer numbey :will be N and the set time will

be Tn. ' Ty
(a) Hardware Configuration -—- - «(b) Ladder Diagram
) X ON WHEN
. L. - . CHECKING _poiNTER. NET . -
o T =yl e < DISPLAY’ SETTING 'STORE * *
, DIGITAL DICATOR | | | 2| 1Y | i cmamoe = SETTING=—5—7 . T, e b =1 -
— 4 3000 :I— . 30001 ——{~ 30002 [~
TIMER NUMBER 10007 00000 00001 i T
. SuB . suB R—~T .
oigrtaLswitcH {| o [ s O - = —=> so00n 401020 40810 [~ - ‘ocoee - —
+ . P B . - - . fl '
! READ ,
:. PRESET TIME P ouT. S e .
. ) - s ter } | - 30001 : 40811 .- |-
pigTaLswiteH |[F1 [ 20 3] 4 [ f:? soogz 10002 | oot B / [ PSPPI I
: . - SECOND sus | ONWHEN" TR
N soror |~ N 21 — ooose -
Le vt 0 J o
POINTER N _ READ DISPLAY

SETTING

* Horlzontal shunt is needed

i

PUSHBUTTON SWITCH w

P -

+0002

40101 is used as the pmnter !
- -— 10901 i, R Ve but not as an output register. .
Fig. 5.60 External Devices Fig. 5.61 Setting,”Reading
and Assignments | Circuits

(¢) Data Flow o ' e )

) I O P
SETTy . ] ' ’ .
| =810 N-1

40811 n READ o .
40812 To ' -
. . N-1, 40101
~——SETTING frmm === === 4 READ
————————— -+
) T ’ ) - i ” N T F is i
- - hd H ry * . £ B
. 40909 Tes. . . T
. Fig. 5.62 Data Flow * T R .
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(2) Move of Bit Pattern (Application of BLKM)

It is possible to execute a step-by-step sequence by storing the sequence of
ON_ OFF steps as a bit pattern in advance and taking out the bit pattern
when executing. The example below is of three steps and with 48 output
devices.

(a) Bit Pattern (b) Ladder Diagram
s AN 48 | 47 /L 3] 2|1 STEP 1 [ STEP2 [
1 {ON T oNH J/ " —oFF [ on [ one — P 40014 |
00271 { 40221 | 00272 4 ap221 |-
2 [on [orF|] /) [ [oFF| on |oFF . ] Bukm [ BLKM
3 ofF [oFF [/ // [ on | onN | oFF =1 oncea 1 cooo3 [T
g NET £68 NET #69
MSB LSB
101 [ A — Sk
_____________________________ S STEP 3
:g::s ‘_1_1,\/ FOR STEP 1 | Moo L
L ettt |
= 00273
40014 0273 - ;Eii: ~ |
40915 FOR STEP 2 T oooos -
40916
40317 NET #70
40918 FOR STEP 3
40919 00 ~ermme oo T T )
BIT PATTERN TABLE Fig. 5.63 Bit Pattern and
(0: OFF. 1: ON} the Ladder Diagram
{(c) Output of Bit Pattern
OUTPUT OUTPUT
oUTPUT UTPUT
e MODULE DEVICE - MODULE  pevICE
LSB | 1 L AN 1(ON) LSB | ! 17
1 —\— 2(ON) : !
0 —"— 310FF ; i
:’ : i !
40221 | 4 - | a0222 | | -p P
| E ; i
! : : E
e s ? s
mss | | | —N—18 MSB [ ' | —"\—32
tsg [ 1] [ VNP @ 1. Figure above shows the status of
5 E . step 1.
H v
! : 2. 40221-40223 must be allocated in
i i binary form.
! 1
' ! 3. Pay attention to the correspondence
1 r
o] = 5 of LSB and MSB of register and the
! i output device numbers.
; : 4. The allocation to output modules at
ag| 0 N —47(0N) the rate of register or at the set of
MSB| g | 48(0N)

discretes reverses the position of LSB
and MSB.

Fig. 5.64 Bit Pattern Qutput
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(3) Reservation (Applications of FIN and FOUT)

In this example, articles are grouped by destination and placed on delivery
tracks. It is assumed that branching and interruption do not happen during

transportation. .-
DELIVERY
E_{LEJEERVATION ol TRACKS -
~—o0274 2| @ . — 1 i
RESERVATION z|l@ -
EMPTY ol m
{ —o0275 = s . ——z
DESTINATION &l GATE
[1]
:30003 | H-m m ) —3 oo
RESERVATION .
—=10007" -
RESERVATION ]
At 0003 RESERVATION
10007 | 20930 |--—-* o FULL FIFO TABLE - --
FiIN 0o: 40930
00020 |--—o EEA?’ER'VAT ION 20931
RETRIEVAL 00275 -
0850 1:1/ e
00276 40951 8 40951
FOUT
GROUPING IS
00020 CONTROLLED BY “n.”
40950

Fig. 5.65 Reservation Circuit

(4) Prevention of Double Reservation (Application of SRCH)

This is an example to prevent double reservation in the system shown in (3)

above.

RESERVATION

b

10007

40931  p=—

30003 J
¢

S8
40961  J=—

40060 p————{ >
SRCH 0277
00020 -

RESERVATION NUMBER m OF THIS TIME STORED
INTO REGISTER OF SPECIFIED PAT{ERN

—F—

10007 0277

30003

40930
FIN
00020

: \’ 40960
B 40961

AN

DOUBLE RESERVATION
(PULSE)

n: NUMBER OF RESERVATION ]
m: mth FOUND MATCHING IN FIFO TABLE

Fig. 5.66 Prevention Circuit of Double Reservation
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5.10 INDEXED BLOCK MOVE

Indexed block move is a table-to-table move executed in one scanning cycle,
like block move (BLKM) described in 5.9.3. In addition, there are following
functions: :

* The source or destination table can be specified according to the value
(index) of the pointer.

* A group of input relays can be specified as the destination table.

5.10.1 Types of Indexed Block Move

Four types of the indexed block move are available as shown in Table 5.75.

Table 5.75 Types of Indexed Block Move

Type Symhbol Description Page
Block Move 1 Permits to specify destination table
with Destination DIBT (input relay groups) according to 161
Index pointer.
Block Move 2 ’ | Permits to specify destination table
with Destination DIBR (hodling register groups) according 166
Index . to pointer.
Block Move 1 Permits to specify source table
with Source SIBT (coils, input relays and input register 169
Index groups) according to pointer.
Block Move 2 Permits to specify source table .
with Source SIBR (holding register groups) according 173
Index to pointer.

9.10.2 Block Move 1 with Destination Index (DIBT)
(1) Function

This function can transfer all data of source table to the destination table
specified- by the pointer.

(2) Form

INPUT 1— S — OUTPUT 1
S: Source table head
reference number
P -~ OUTPUT 2 P: Pointer
Z: Table size
DIBT
Z —OUT?UT$ {ALWAYS OFF)

Fig. 5.67 DIBT General Form
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5.10.2 Block Move 1 with Destination Index (DIBT) (Cont'd) '~ '~
- Fig. 567 shows the form of the block move 1 with destination index (DIBT).
- DIBT is the symbol dencting the block move 1 Wwith 'dies:tir;aviior;.inclle}'c: ,

. DIBT requires three elements placed vertically (top, middle,

specify any of constant K,
of discrete group and reference numbers of various reglsters for each of

Referring to Table 5.76,

the elements.

PR

Table 5.76 DIBT Elements .

'Elemient Description - Specificd Number
& - 5 Any of the following:
o - Coil S - - (00001-0817T)
- Input relay- - . (10001-14081)
o ) “ | +Step retay T i (S001-5497)
Top Source table head - Link coil . (D0001-D1009).
reference number _« Input register : {(30001-30512).
» Holding register (40001-49999)
- - Constant register (31001-35096)
"+ Link register {R0O001-R1024)
+ Timer register  (50001-50512)
- With pointer, specified | y15)4ing register (40001-49999)
Middie head.- number of b .
LT - Link register {RO001-R1024)
destination table
» Where step relay,
: constant (1-32)
Bottom iezsilr?;tls;rl: :;;ebltaable 24|+ Where link coil
‘ constant (1-64)
* Others (1-100)

@ 1. When a relay reference No. is to be specified in the top stage. the lower-place
. 4 digits of the number that can be specified will be limited to (16m + 1J.

(m =

0.1.2,...)

2. In case coil or relay is specified in the top stage when transfer of data is
executed, data are stored in the registers in the sequence of the latest number
starting with the highest order of register.
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(3) Operation
The relation between sburce table and its head number is as follows:

Example 1:

, SOURCE
T = F ] —
R ! ! | SOURCE TABLE
DIBT ’
X X X X X
5 = 40001
Example 2:
SOURCE
— 00001 — 0000 — 00016
M OX X X X 1 —
T | » ! el L SOURCE TABLE
§5=00001 —
IN UNITS OF 16 POINTS
If a relay table or a coil table is to be specified, n=16m+1 (m=0, 1, 2 ..... )

must hold, where n represents the lower-place 4 digits (lower-place 3 digits
in case of step relay). The relation between pointer content (i) and the
head number(D) of destination table (input relay table) is shown below.

Example:
i ] — X X X X X — 10001 — 10016
1001 L0601 40004 10017 — 30032
l - DIBT } ! DESTINATION
002 Log7 : i | TABLE .
1266 14081 40004 —_
( IN UNITS CF 16 POINTS

* By DIBT, all data of the source table will be moved to the destination
table (input relay groups) specified with the value i of the pointer when
the input 1 is ON. The output 1 is turned ON. The move will be com-
pleted in one scanning cycle. '

(] POINTER
S [ D,Dtt,—-=—~-- Di15
—_— - D+16 D+ 17,--- D431
SOURCE
TABLE INPUT RELAY GROUPS DESTINATICN
- TABLE
v 4
Pl -
7 _— -
. %8"‘ GRO%F:JSPS g d
- RELAY GR
 REGISTER IN UNITS OF 16 POINTS
GROUPS
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5.10.2 Block Move 1 with Destmatlon Index (DIBT) (Cont'd)

. In the following cases, the move will not be executed and the output 2 is
turned on.

(a) When the value i of the pointer is out of the range of 1001-1256:

Example:
— 40001 p—
40004 P~ )
DIBT )
00003 a0004[_ 0]
There is no input relay group correspondmg to i=0. Therefore, no
M destination tables correspondmg to the source tables 40001-40003 exist. '

(b) When the value i of the pointer is within the range of 1001-1256 but no
destination table to be specified by the value exists:

Example:
- 4000t |- )
- SOURCE : DESTINATION
40004 — =) . .
oIBT : 40001 L | SoURCE 14065 14080 | | DESTINATION : ‘
G - TABLE -
00003 * 40003 TABFE — : } i )
ao0a [T727 ] -
* No input ralay groups of destination corresponding
to the source 40003 exist. e _ .
(4) Example -
- : — a0 |- N ‘
.- . | 10001 ’ . o
stz
DIBT
© 00002
(a) Ladder Circuit
41001 T merermmrentrnanenenn | D, D41, D+2, e L D+1s
41002 F Q0 im0 R D+16, D+ 17, . e D +31
B , D=10001+1§(_i—_1po1)
- (b) Move Contents ST ‘
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* When i = 1101, D1 = 11601. If the input relay 10001 is turned ON at this
time, the bit patterns of the holding registers 41001 and 41002 are moved
to the input relay groups 11601-11632 and the output 1 is turned ON.

ar001 41002
MSB LSB MSB LSB
{8) HOLDING REGISTER |1 1--——-———————- LI Y —— 0
Pt L ¥
{D) INPUT RELAY C) (5 ——————————— d) d) é ————————————— (5
11601 11602 11616 11817 11618 11632
ON ON ON OFF OFF OFF

* When i = 1102, D1 = 11617. If the input relay 10001 is turned ON at
this time, the bit patterns of the holding registers 41001 and 41002 are
moved to the input relay groups 11617-11648 and the output 1 is turned ON.

41001 41932
MSB LSB MSB LSB.
(S} HOLDING REGISTER [ 1 1--—--=--u———C e — 0]
bt t f

(D) INPUT RELAY d) d)-—-----;;-(b (b @ _____________ d)

11617 11618 11632 11633 11634 11648
ON ON . ON OFF OFF OFF

* When i = 1128, D1 = 12033. Because the table size is 2, no input relay
groups of destination corresponding to the holding register 41002 exist.
Therefore, eveén if the input realy 10001 is turned ON, the move will not
be performed and the output 2 is turned ON.
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5.10.3 Block Move 2 wnth Destination Index (DIBR)

- 1
.. .

1) Funct:on ‘

This function:.can transfer all data of source table to the destmatlon table
(a group of holding regiter) specified by the pointer.

(2) Form'l - : : T -

INPUT 1 — S — QUTPUT 1
S: Source table head
reference number

.- P = OUTPUT 2 P: Pointer

Z: Table size
DIBR .

Z -7 OUTPUT 3 (ALWAYS OFF)

" Fig. 5.68 'DIBR General Form™ ™~ " -

L

« Fig. 5.68 shows the form of the block move 2 with destination index
(DIBR).

- DIBR is the symbol denoting the block move 2 with destination index.

+ DIBR requires three elements placed ver{ically (top, middle, and bottom).
Referring to Table 5.77, specify any of number for each of the elements.

2

Table 577 DIBR Elements

Element Description Specificd Number -

Any of the following: -

+ Coil {00001 08177)
- Input relay (10001-14081)
.. , - Step relay (S001-5497)
Top Source table head ‘|« Link coil (D0001-D1009)
reference number » Input register {30001-30512)

« Holding register (40001-49999)
+ Constant register {31001-35096)
» Link register {RO001-R1024)
« Timer register (50001-50512)

With pointer, specified
Middle head number of
destination table

- Holding register (40001-49999)
* Link register (RO001-R1024)

* For step rclay specified in top,

. constant (1-32)
Size of source table and . . L !
Bottom ) ) +» For link coil specified in top,
destination table
constant (1-64)
- Others {1-100)

@ 1. When a relay reference No. is to be specified in the top stage. the lower-place
* 4 digits of the nuwmber that can be specified will be limited to (16m + 1.
{m=0,1,2,...)

2. ln case coil or relay is specified in the top stage when transfer of data is
executed, data are stored in the registers in the sequence of the latest
number starting with the highest order of register.
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(3) Operation

- By DIBR, all data of the source table will be moved to the destination
table (holding register groups) specified with the value i of the pointer
when the input 1 is ON. The output 1 is turned ON. The move will be

completed in one scanning cycle.
ronten [ 7]

[ — D
SOURCE COIL GROUP HOLDING DESTINATION
TABLE RELAY GROUP REGISTER TABLE
REGISTER GROUP GROUP
— D+Z-1

Fig. 5.6 DIBR Function:

The following shows the relation between the value i of the pointer
and the head number of the holding register group at the destination.

XK X KX 41004

D —

40001

40004

40002

i
1
2
[
i
H

6998

49999

[=40001 +{i-1},

DIBR

XX WK K

40004 POINTER

D =41001

41002

* In the following cases,
turned ON.

the move will not be executed and the output 2 is

(a) When the value i of the pointer is out of the range of 1-9999.

40001
40001
¢ DIBR
00003

There is .no holding register correspondig to i= 0, Therefore, no
destination tables corresponding to the source tables 40001-40003 exist.

(b) When the value i of the pointer is within the range of 1-9999 but no

destination table to be specified by the value exist:

SOURCE DESTINATION
— 40001 |—
40004 POINTER
40004 |
o | ™ o sounce 958 oEsTNATION
TABLE TABLE
00003 40003 *
40004 {9698 ]

*No destination corresponding to the source 40003 exists.

{c¢) When the pointer is included in the destination table:

SOURCE DESTINATION
— 40001 |}—
aco4{ 4 7] POINTER
40004 001 40004
DIBR ? SOURCE * DESTINATION
40002 TABLE 40005 TABLE
00603 40003 40006

* The pointer 40004 is included in the destination table.
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(4) Example DESTINATION -

(a)

(b)

(c)

(d)

r-l 41001 — R ’ SOURCE 41003 E POINTER
10002 " SOURCE { 21001 - . E} DESTINATION
) TABLE {41000 200 | —— D +1 TABLE

41003 .
. * D =40001+(i —1)
pIBR

00002 >

When i = 1004, D1 — 41004, If the input relay 10002 is turned ON at this
time, the contents of the holding registers 41001 and 41002 is moved to
the holding reglsters 41004 and 41005 and the output 1 18 turned ON.

DESTINATION
SOURCE 41003 POINTER
SOURCE {41001 100 ———— 41004 | 100 |{ DESTINATION -~ -
TABLE

41002{ 200 — 41005 |__200 TABLE

When i = 1005, D1 = 41005.." If input relay 10002 is "turned ON at this
time, the contents.of the holding registers 41001 and 41002 .is moved to
the holding registers 41005 and 41006, and the output 1 is turned ON.

DESTINTAION
. 41003[_ 1005 | POINTER
SOURCE

SOURCE [#1001[__100 ] ——= . 41005 }DESTINATION
TABLE 41002200 ] — a1006[___200 |J TABLE

When i = 9999, D1 = 49999. -Because the table size is 2, no holding
register of destination corresponding to the source holding register 41002
exists. Therefore, even if the input relay 10002 is turned ON the move
will not be performed and the output 2 is turned ON.

1

DESTINATION
* 41003[__4999_ ] POINTER
SOURCE -

SOURCE [ 41001 . 499995 i
TABLE {41002 - ?

When 1 = 1003, D1 =41003. Because the pointer- 41003 1s included in the

_destination table, the move will not be performed and the output 2 is

turned ON even if the input relay 1002 is turned ON.

bESTINATlON

SOURCE. -~ 41003 POINTER
SOURCE { a1001 [ 100 v 41003 |
TABLE [41002[ 200 - 41004
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5.10.4 Block Move 1 with Source Index (SIBT)
(1) Function

This function transfers all the data of the source table (coil table, relay
table, register group) specified by the pointer content (i) to the destination
table (register group) in 1 scan.

(2) Form
INPUT 1 — P QUTPUT 1
P: Pointer
D L OUTPUT?2 D: Head reference number
. of destination table
SIBT Z: Table size
Zz — QUTPUT 3 (ALWAYS OFF)

Fig. 5.70 SIBT General Form

- Fig. 5.70 shows the form of the block move 1 with source index (SIBT).
« SIBT is the symbol denoting the block move 1 with source index.

* SIBT requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.78, specify either constant.or reference number of
various registers for each of the elements.

Table 5.78 SIBT Elements

Element Description Specified Number

Top Using pointer, head number of * Holding register (40001-49999)
the source table is specified + Link register {RO0O1-R1024)

Middle Head number of the * Holding register (40001-49999)
destination table - - Link register (RO001-R1024)

RBottom Table size - Constant (1-100)

(3) Operation

By SIBT, all data of the source table (coils, input relays, input register
groups) specified by the value i of the pointer will be moved to the destination
table (holding register groups) when the input 1 is ON. The output 1 is
turned on. The move will be completed in one scanning cycle. Table 5 79
shows relation between the value i of the pointer and the source table.

Table 5.79 Relation between Pointer i and Source Table

Coil Input Relay Input Register

i S i S i S
1 00001 1001 10001 3001 30001
2 00017 1002 10017 3002 30002
512 08177 1256 14081 3512 30512

S=1+16 (-1) S5=10001+16 {i-1001} S=30001+ (i-3001)
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5.10.4 Block Move 1 with Source Indx (SIBT) (Cont'd)

Example:
: — aleol — [ ogoor—ocore Y| 3¢t
- remxs L AT = 00017 — 00032 SOURCE
SIAT : : H .
H . - ' TABLE"
a1001 | 1 |

_ IN UNITS OF 16 POINTS

z

(5=00001)

{(a) When the source table is coil and input relay groups:

. _ DESTINATION
GG 4], creeeeenne cinenn s 5+15 -_._.‘ n
G4 G, ceeeereeeenntenn o S+l | — -
SOURCE . ' DESTINATION
TABLE * COIL GROUP HOLDING TABLE
+ INPUT RELAY GROUP .| REGISTER GROUP
e IN UNITS OF 16 POINTS ‘ oo -
{b) When the source table is input register groups::.
. P i |PONTER  ppsmivamion e -
s —-—l D
SOURCE DESTINATION
TABLE INPUT REGISTER .. |HOLDING REGISTER| | TaBLE
GROUP "~ = | *<' |GROUP

* In the followmg cases; the move will not be executed and the output 2 is
turned ON.

(a) When -the value i of.the pomter is out of the ranges of 1-512, ;1001-1256,
and 3001-3512: _ " . Do

.+

Example:

40001

40004
SIRT
0N00g.-

40001

fe . LERIE T

There - are no coil group.;” input relay group and input “registérs'
corresponding-to i 0. Therefore, no source table corresponding to
the destination tables 40004-40006 exist.

(b) When the value i of the pointer is within the ranges of 1-512, 1001-1256,
and 3001-3512 but no source table specified by the value exists:

Example: o .
— 40001 — ‘ SOUHCE ¢
' . POIN
40004 oo ‘ OINTER DESTINATION
SIBT 30511 a0004
00003

20512
40001 3511 *

*No source input register corresponding to the destination 40006 exists.

40005
40006
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(¢) When the pointer is included in the destination table:

Example:
I = SOURCE .
awoo | a100z [ 3001 ]<POINTER DESTINATION
SIBT 30001 41001
00003 30002 4:002 *
41002 30003 41003
"The pointer 41002 is included in the destination table.
(4) Example

10003

(a) When i =1, S

41001 1001
41003

SIBT. 5
00002 5+1

SOURCE

DESTINATION

- 41003

- 41004

1 = 00001. If the input relay 10003 is turned ON at this

time, the ON_OFF status of the coil groups 00001-00032 is moved to the
holding registers 41003 and 41004 and the output 1 is turned ON.

SOURCE
DESTINATION
SOURCE 00001 — 00016 41003 DESTINATION
TABLE Q0017 — 00032 41004 TABLE
(a) Coil 16 POINTS 16 POINTS
ON ON OFF OFF
RSRCGLELLLETTUERE RO ( Fremme e e (o)
00001 00016 00017 00032
} H ! !
(b) Holding MSB LSB MSB LSB
Register | | | =soreemseeoooermmmeee I [ o]
41003 41004

(b) When 1 = 3001, S1 = 30001. If the input relay 10003 is turned ON at this
time, the contents of the input registers 30001 and 30002 is moved to the
holding registers 41003 and 41004, respectively.
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5.10.4 Block Move 1 with Source Index (SIBT) (Cont'd)

SQURCE i
41001P03NTEH . DESTINATION
SOURCE | 30001 100 —= 41003 100 DESTINATION
TABLE | 30002 250 e 41004 250 TABLE

(¢) When i = 3256, S = 30256. Because. the table size is 2, no source input
- register corresponding to the destination holding register 41004 exists.
Therefore, even if the input relay 10003 is turned ON, the move will not
be perforrned and the output 2 is turned ON.

wd -

" SOURCE

41001 3512 *POINTER

DESTINATION
SOURCE | 30512 41003 DESTINATION
TABLE * . : 41004 TABLE .

*No source input register corresponding to the destination 41004 exists.
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. 5.10.5 Block Move 2 with Source Index (SIBR)

(1) Function

This function can transfer all data of source table (holding register group)

specified by the value i of the pointer to the destination table (holding
register group).

(2) Form
INPUT 1 — P — OUTPUT 1

P: Pointer
D: Head Number of

D — QUTPUT 2 destination table
Z: Table size

SIBR

Z ' }—OUTPUT 3 (ALWAYS OFF)

Fig. 5.71 SIBR General Form

+ Fig. 5,71 shows the form of block move 2 with source index (SIBR).
* SIBR is the symbol denoting the block transfer 2 with source index.

+ SIBR requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.80, specify the needed number for each of the

elements.
Table 5.80 SIBR Elements
Element Description Specified Number
To With pointer, specified head * Holding register (40001-49999)
p number of source table. » Link register . (RO001-R1024)
Middl Head number of * Holding, register (40001-49999)
lddle destination table « Link register (R0O0O01-R1024)
Bottom Table size Constant (1-100)

(3) Operation

The followingAfigure shows relation between the value i of the pointer and
the head number of source table (holding register group).

SOURCE
i g -] xxxoxx 1001 1 POINTER
1 40001 41001 - 40011
2 40002 SIBR H

'
T X X X K % -

9595 prvvs oot [ 1T} PONTER

' 1) =40001 + (i~ 1) D = 40011
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5.10.5 Block Move 2 wuth Source Index (SIBR) (Cont'd)

+ In the following cases, the move W111 rot be executed and the output 2 is
turned ON. . R

.4

(a) When the value i of the pomter is out of the range of 1-9999:

“Example: ‘ R -

4000% = ) 3

40004 [
SIBR

_ 00003 L 400010 ]

No ‘holding, register corresponding to i = 0 exists and therefore no
source table corresponding. to the destination table 40004-40006 exists,

(b) When the value i of the pointer is within the range of 1-9999 but no
source table specified by the value exists:

Example: SOURCE DESTINATION
40001 = . 40001 [ 9998 -] 'POINTER
40004 — *
4 B 40004
sBR |- s }SOURC}E- proel S }DESTINATION -
: 46003 . - TABLE L0008 TABLE
20001[ 9998 |

* No source input register por_‘r‘respg)r{ding to the _déstinatiop 40006 exists.

P

(¢) When the pointer is included in the destination table:

Example: L © SOURCE - DESTINATION
- ol Mooz = - » 41002 (0001 ] POINTER - - e
- ! ' 1 : N
~ #4001 |- wp :
- - : - i 41001 [ :
SBR | .. et }SOURCE oo ——1 | pEsTINATION
00003 | a0003[__3 TABLE 41003 [ TABLE
41002
The pointer "41002 is included in the destmanon table
4 ’ .0 :
(4) Example; - , SOURCE DESTINATION
41001 —
A a1001 [__1___JPOINTER
41004 SOURCE] S —— 21004 DESTINATION
SIBR: < 1. TABLE S+ - — 41005 - TABLE ~
" -G0062 L I
5 =400014(i—1)

- When i =1, S=40001. If thé input relay 10004 is.turned ON at this
time, the contents of the holding registers 40001 and 40002 is moved to
the holding reglsters 41004 and 41005, respectively -and the -output 1 is
turned ON. e S-

" SORUCE- - S -
4100 r:_] POINTER
DESTINATION
SOURCE | 40001 1 ——— 41004 1 DESTINATION
40002 2 ——— 41005 2 TABLE

TABLE
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' ~* Wheni= 2, S' = 40002. If the input relay 10004 is turned .ON at this time,
the block move willt be performed as follows.

SOURCE
40001 POINTER DESTINATION
SOURCE J 40002 2 —— 41004 2 DESTINATION
TABLE '[40003[ 3 —— s1005[__3 TABLE
=
(S = 40002)

* When 1 =0999, S =49999. Because the table size is 2, no holding. register
corresponding to the destination 41005 exists. Therefore, even if the input

| relay 10004 is turned ON, the move will not be performed and the
| output 2 is turned ON,

SOURCE
41001 POINTER . esTiNATION

49999 : 41004 DESTINATION
* E 41005 E} TABLE

(8 —49999)

"No source holding register corresponding to the destination 41005 exists.
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5.10.6 Programming Indexed Block Move Circuit and Precautions

(1)
(2)

(3)

(4)

(5)
(6)

(7>

(8)

Inputs to the indexed block move circuit may be outputs of relays, timers,
counters ,- arithmetic operations , data transfer matrixes , and other
indexed block move circuits.
Coils need not be connected to two output  nodes, (1 and 2) of an indexed
block move circuit. It’ is permitted to connect a relay contact to the
output nodes at rlght or connect the ouput node d1rect1y to an input node
of an arithmetic circuit, except relays. =
To execute the move constantly, connect the input directly to the power
rail at left. To execute it only during one scanning cycle, use a tran-
sitional contact as an input. - - ‘
The range of the source or destination table speécified by a table size
must be-within the range of the reference numbers of input-relays, coils,
or registers.
It is possible to OR the outputs by connecting a vertical shunt element.
The source or the pointer remain unch'anged data or valu'es after the
move.
Be sure to disable the input realy groups used as destination of the block
move 1 with destination index- (DIBT)} (DISABLE ON or DISABLE OFF),
There are following differences between the cases the input relay groups
are disabled and enabled. :
{a) When the input relay groups are disabled:
The input relays are turned ON and OFF accordlng to the results of
execution of DIBT. .
{b) When the input relay groups are enabled:
The input relays are turned ON and OFF accroding to the results of
execution of DIBT then all of them are turned OFF at the beginning of
the next scanning cycle. But, if an input module is connected and 1,70
allocation is made, they are turned ON and OFF according to the actual
status of input signals at the beginning of the next scanning cycle.

Example:
______ — ) SOURCE DESTINATION

10001 1001
41003 POINTER
41001

' ‘ [~ source {41001 { o To001 = T00TE }DESTINATION
NET #85 41003 | TABLE {41002 Ioo---'o] [ 10017 ~ 10032 I TABLE

DIBT
00002

),_
10001 1woz  NET #$86

NET $#87

@ If the input relay 10001 is disabled, the each normally open (NO)
v contact of the input relay 10001 of NET #85 and #87 is turned
ON. If the input relay 10001 is enabled, the NO contact of the
input relay 10001 of NET #85 is turned off and that of NET #87
is turned ON. :

Do not use transitional contacts of input relay group used in DIBT
destination. Because of the followings:
(a) —t— provides a function of — — .
1 X X %X % 1% X X x
(b) —ll— keeps always OFF.

1x X X X
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' .11 DATA CONVERSION

Data conversion is designed to swap, sort, compose, split and, or convert the
data in the data table.

5.11.1 Types of Data Conversion

There are 7 types of data conversion as follows:

Table 5.81 Types of Data Conversion

Type Symbol Functions Reference Page
BCD—Binary Conversion BIN Converted to binary ' 177
Binary—BCD Conversion BCD Converted to BCD - 180
Replacement of high-order
' Swap SWAP byte and low-order byte. 183
Rearrangement of data in UP
Sort SORT order and DOWN order. 185
. Splitting of word data into
Byte Split BYSL byte data. 188
Byte Composition BYCM Composition of byte data ' 190

intc word data.

Block Addition BADD | Addition in block unit. 192

5.11.2 BCD — Binary Conversion (BIN)
(1) Function

This function converts the content of source table represented in BCD into a
binary number in 1 scan cycle and transfers it to the destination.

(2) Form

INPUT 1 — S —OUTPUT 1 S: Source reference
number
P: Pointer
P — OUTPUT 2 Z: Table size
BIN
Z — OUTPUT 3 (ALWAYS OFF)
Fig. 5.72 BIN General Form
+ Fig. 572 shows the form of BCD — BIN conversion.
* BIN is the symbol denoting BCD — BIN conversion.
' + BCD — BIN conversion requires three elements placed vertically (iop ,

middle, and bottom). Referring to Table 5.82, specify the needed number
for each element.
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5.11.2 BCD — Binary Conversion (BIN) (Cont'd)

Table 5.82 BIN Elements o Tel
- Element Descriptio_n Specificd Number
Source reference - Input reglster (30001-30512)

Top number o _+ Holding register (40001-49999)

- Link register (RO00I-R1024)

. . =+ " | «Holding register (40001-49998)

~Middie | Pointer ~ | - Link register .~ "~ (R0001-R1023)
"Bottom™ | Table size L -.Constant _ - {1a18) .

@ 1. Destination reference number starts with the next to pointer reference.number.
2. Table size does not contain the pomter -

.

(3) Op;eration

When the input 1 is in the ON stalte‘ this function converts all of the data of
source table from BCD into bmary number and transfers it to the desti-
nation- table.

- When the data of source table are not BCD data the funcmon‘mdlcates
the order of that data counted from the head as the order counted from
below.the pointer {or from LSB). The conversion is p_erfomed down to the end.

The data which are not BCD data (the number exceeding 9999) are
tentatively converted as BCD data into a binary number and stored in the
destination table, but the data are not correct. '

SOURCE TABLE . P POINTER

§

BCDDATA | —= BINARY DATA DESTINATION TABLE

If the data 3rd from the head of source table are not BCD data, the
content of the pointer after the conversion will be as follows:

MSB LSB
ponteR[ 0 J 0 JoJoJoJoJoJoJoJoJoeJoJoJtifofol]

The output 1 will become ON when the input 1 is ON and will become
OFF (Copy of the input 1) when the input 1 is OFF.

The output 2 will become ON when there are any data other than
BCD data in the source table.

The output 3 is alway‘e OF‘F.
The operations of BIN are tabulated in Table 5.83.
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Table 5.83 BIN Operations

' Inputl Operations Output 1 [ Qutput 2

No.15 bit {8000)
No.14 bit (4000)
No.13 bit (2000}
No.12 bit (1000)
No.11 bit (800)
No.10 bit (400}
No.9 bit (200)
No.8 bit (100) ) BCD—binary
No.7 bit {80) conversion
No.6 bit (40) - .
No.5 bit (20)
No.4 bit (10)
No.3 hit (8)
No.2 bit (4)
' No.l bit (2)
No.0 bit (1)

ON OFF

Converted {other type of data in source table...not BCD data)

OFF Not operated. - OFF OFF

(4) Example

30001
10001 40020
BN
05 p—

{a) Ladder

SOURCE ' DESTINATION
[ | ~—®  BCD-BINCONVERSION  — | |

INPUT REGISTER 30001 HOLDING REGISTER 40021

(b) Input Conversion (using 30001)
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5.11.2 BCD > Binary Conversion (BIN) (Cont'd)

. 40020 0000 0000 0000 0000 POINTER
30001 DOGI  0B00 0000 0000 40021 0000 0011 1110 100C
- 30002 0010 0000 0000 0000 - | — " 40022 0000 01l 1101 0000
?f\)ngCE 30003 _oozl 0000 G000 000D '_ 49023 DOGO 1011 1011 1000 ) ?EEI?AT'ON
30004 0100 0000 0000 00GO - 40024 00060 1111 1010 0000
30005 0101 0000 0000 O00CO 40025 0001 0811 1000 1000

{c) Content of Conversion

BIN shown in (a) will execute the conversion shown in (C) throughout the
duration when input relay 10001 is in the ON state.

BIN is mainly used to convert BCD data in the input ';egi_stef that are
input, if the input device is a device of BCD representation. .

Suppose that the data of 30004 are not BCD data, 0110 1111 0101 0000,
this function will place 1 in the 4th bit counted from below 40020 of the
pointer and continue conversion down to the last data of the source table.
The data of 40024 will be tentatively converted into a binary number, but
the data will not be correct. From the value of the pointer, it can be
determined in which register of the source table the data which are not
BCD data are stored. As described above, when certain data which are not
-BCD data are included in the source table, the output 2 -will turn ON.

5.11.3 Binary — BCD Conversion (BCD) 7 } T
(1) Function
This function converts the content of source table represented in binary into

a BCD in | scan and transfers it to the destination.

+

(2) Form
INPUT 1— S — QUTPUT _1
S: Squrce reference
P |—ourtrut2 number
P: Pointer
BCD Z. Table size
Z — QUTPUT 3 (ALWAYS OFF)

Fig. 5.73 BCD General Form ’

+ Fig. 5.73 shows the form of Binary — BCD conversior}. N
- BCD is the symbol denoting Binary — BCD conversion.

+ Binary — BCD conversion requires three elements placed vertically (top,
middle, and bottom). Referring to Table 584, specify the needed number
for each element.

Table 5.84 BCD Elements

Element Description Specified Number

- Input register (30001-30512)
Top Source reference number » Holding register {(40001-49999)

- Link register {RO001-R1024)

» Holding register (40001-49998)
» Link register (R0O001-R1023)

Bottom Table size - Constant (1-16)

Middle Pointer

1. Destination reference number starts with the next to pointer reference number.
2. Table size does not contain the pointer.
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(3) Operation

When the input 1 is in the ON state. this function converts all of the data of
source table from Binary into BCD and transfers it to the destination table.

When the data of source table are not of BCD conversion range (the
number exceeding 9999 or negative number), the function indicates the order
of that data counted from the head as the order counted form below the pointer
(or from LSB). The conversion is peformed down to the end. The data are
tentatively converted into a BCD and stored in the destination table, but the
data are not in BCD. ’

SQOURCE TABLE P POINTER

BINARY DATA —— BCD DATA DESTINATION TABLE

If the data 3rd from the head of source table are not binary tahle,
the content of the pointer after the covnersion will be as follows:

MSB LSB
POINTER [o|o|o|0|0|0|0|0|0|0|0[0|0|1|0|0|

The output 1 will become ON when the input 1 is ON and will become
OFF (Copy of the input 1) when the input 1 is OFF.

The output 2 will become ON when there are any data other than-
binary data in the source table.

The output 3 is always OFF.
The operations of BCD are tabulated in Table 5.85.

Table 5.85 BCD Operations

Input1 Operations Output 1 | Output 2

No.15 bit (8000)

No.14 bit (4000)
No.13 bit (2000)
No.12 bit (1000)
No.11 bit (800)
No.10 bit (400)
No.2 bit (200)
Binary — BCD No.8 bit (100)
Conversion No.7 bit (80)
No.6 bit (40}
No.5 bit (20)
No.4 bit (10)
No.3 bit (8)
No.2 bit (4)
No.1 bit (2)
No.0 bit (1)

ON OFF

Converted (other type of data in source table...not binary data)

OFF Not operated. OFF OFF
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(4) Exmapie

) . t ; . .
40010 —
ool v | acoz - ot T . e i oo
.- . i e gy ' : o s
; 05 e . :
(a) Ladder =~ s ' . L,
' DESTINATION ~ '
SOURCE TABLE 40020 0000 1000 Q000  0G00 POINTER
40010 10 0000 1010 0000 ' T aooat I
40011 0000 1000 0000 0000 : o ) T b
40012 0000 0000 0000 1111 . © 40023 ANY PATTERN. , ' -
40013 0000 000G 0001 0000 T 4p024
40014 0600 0001 0000 0000 - e . 4p02s !
IR R S - (D Before Conversion - )
. - . B P . Ve s 4y N
- . L ) L DESTINATION N
' ' . SOURCE TABLE (R 40020 0000 €000 0000 Q001 POINTER
: 40010~ 1000 0000 1010 0000 | (-160) 40621 WRONG DATA, i
40011 0000 1000 000D 0000 {2048) 40022 0010 0000 0100 1000
‘10012 0000 * 0000 000G 1111 (159 - 77 4008 0000 0000 0001 0101
40013 0000 0000 0001 0000 - {16) . 40024 |- 0000 ©O00 0001 Q110 )
40014 0000 0001 0DOC 0000 (256) R 1072 0000 0010 0101 0110

@ After Conversion

(b) Content of Conversion °

BCD shwon in (a) will executé the conversion shown in (b} throughout the
duration when input relay 10001 is in the ON state,

_ BCD is mainly used tdo output the internal operation result after con-
verting its binary data into BCD if the output device is a device of BCD
representation. : :

Since the content of 40010 in the source table (A negative number is
anticipated for this data) is, if converted into BCD, a 5-digit data of 32928
which does not come into the register, incorrect data will be stored. In this
case , the function places 1 in-the least significant bit of pointer 40020 and
continues the conversion down to the-last data of the source table. From the
value of the pointer, it can be determined in which register 'of the source
table the wrong data are stored. As described above, when any-‘data which
cannot be converted into a 4- d1g1t BCD are mcluded in the source table the
output 2 will turn ON.
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. 5.11.4 Swap (SWAP) S
(1) Function

[t stores the content of source table in the destination, after replacing the
high-order byte with the low-order byte.

(2) Form
INPUT 1 S —CQUTPUT 1
S: Source reference
number
D —OUTPUT 2 D: Destination reference
number
SWAP (ALWAYS OFF)  Z: Table size
Z —QUTPUT. 3

Fig. 5.74 SWAP General Form

» Fig. 574 shows the form of swap.
* SWAP is the symbol denoting swap.

* SWAP requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.86, specify the needed number for each element.

Table 5.86 SWAP Elements

Element Description Specified Number
« Input register (30001-30512)
To Source reference number * Holding register (40001-49999)
P * Constant register (31001-35096)
- Link register {ROD01-R1024)
Middle Destination refercence * Holding register (40001-49999)
number * Link register (ROODI-R1024)
Bottom Table size « Constant (1-100)

(3) Operation

When the input is ON, the function stores the content of source table after
replacing the high-order byte with the low-order byte. It converts and
transfers the whole table in 1 scan cycle.

SOURCE(S) DESTINATION {D)
A B — B A
C D — D C
' E F - F E Z
Y A — z Y
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5.11.4 Swap (SWAP) (Contd)
(a) Inputs

The input 1 executes SWAP and stores the result in the destination table.
The inputs 2 and 3 are not used. '

(b) Outputs
The operation of the output 1 is the same as the input 1 ON~OFF status.
The outputs 2 and 3 are always OFF.

(4) Example

1 |—— 40011 j—

10061 40021
Swap —
A ¢
(a) Ladder
SOURCE DESTINATION
40011 0181 1111 QOOo L1 40021
40012 LT 1110 QOO0 0030 40022
40013 1010 1010 Q101 01901 40023 ANY PATTERN
40014 000l 100D 0100 DOIOI ) o 40024
40015 1000 LIGO 001t COLI = 40025

(D Before Swap

SOURCE . DESTINATION
40011 0101 1111 0000 1L11 40021 0000 1111 0101 1111
40012 LLIT 1111 0000 0000 ' 40022 0000 €000 1111 1111
40013 1010 1010 0tol 0101 40023 0101 G101 1010 1010
40014 0001 1000 0100 0019 40024 0100 0010 00OL 1000
40015 1000 1100 0011 0Ol 40025 0011 001 1000 1100

@ After Swap

(b) Content of Swap

This function is effective for data rearrangement in use of Memobus data
communication.
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5.11.5 Sort (SORT)
(1) Function

It stores the content of source table in the destination table after rearranging
it either in the order from the largest value down or in the order from the
smallest value up. Or, with the source table as an index , it rearranges the
destination table in the order from the largest value down or on the order
from the smallest value up.

(2) Form

INPUT 1— S F— OUTPUT 1

S: Source reference

D: Destination reference
INPUT 2 — D — QUTPUT 2 number

Z: Table size

5 SORT

INPUT 3 — z — QUTPUT 3 (ALWAYS OFF)

Fig. 5.75 SORT General Form

+ Fig. 5.75 shows the form of sort.

* SORT is the symbol denoting sort.

* SORT requires three elements placed vertically (top, middle, and bottom ).
Referring to Table 5.87, specify the needed number for each element.

Table 5.87 SORT Elements

Element Description Specified Number
- Input register (30001-30512)
* Holding register (40001-49999)
Top Source reference number « Constant register (31001-35096)
» Link register (RO0D1-R1024)
Middle Destination reference * Holding register (40001-49999)
number + Link register (RO001-R1024)
Bottom Table size - - Constant (1-100)

@ 1. If the input 3 is OFF; when source table is equal to destination table, the
° operation can be performed correctly. However, wher they overlap, no
correct operation can bhe performed.

2. If the input 3 is ON; when source table and destination table overlap, no
correct operation can be performed. When source table is equal to destination
table, the output 2 turns ON, and no operation is performed.
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(3) Operation ' !

The function transfers the content of source table to the destination table
after sorting it either in the order from the -largest value down or in the
order  from the smallest value up’ Or it sorts the destination table in the
.order from the largest value down" ‘or in the order from the smallest value up,
and ‘at the same time, it sorts the source table in the same way -

It rearranges ‘all tables in 1 scan. Note that the table cannot be sorted
correctly when there is any negative number in the data

(a) Inputs
« Input 1: Executes SORT when it is ON.

+ Input 2: Sorts the data in the order from the largest value down
when it is ON and in the order from-the smallest value up -
when it is OFF.

"« Input 3: When it is ON, it makes destination table the subject of
.SORT using source table as an iindex. When it is OFF, it
makes the content of source table the subject of SORT and
transfers the result of SORT to the destination table.

(b) Qutputs
- Qutput 1: Same as the status of the input 1. (Copy of the input 1)

« Output 2: It is ON when the input 3 is ON and source table is same as
destination table, and in this case, no operation.is performed.

« Qutput 3: Always OFF.
When the input 3 is ON:

-

. SOURCE DESTINATION | -
INDEX TABLE TABLE SUBJECT OF SORT

When the'in'put 3 1s OFF:

*Data are stored in
L " the order from the
SOURCE . DESTINATION smallest value up or
TABLE TABLE in the order from the
largest value down.

.-

The operations of ‘SORT' are tabulated in Table 5.88.

- - Table 5.88 SORT Operations

Input 1 Input 2 Input 3 “QOperations Qutput

ON Indexed SORT in ‘the order from the largest [
value down.

OFF Transfers data to the destination after sortin
in the order from the largest value down.

: Indexed SORT in the order from the
ON . OFF ON smallest value up.

OFF Transfers data to the destination in the
order from the smallest value up.

__ ON SORT and destination table coincide with
each other.

Not operated.

Output 2

ON

OFF —
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(4) Example

' Example 1:
40001 e
10001 40011

SORT
g =
(a) Ladder
SOURCE TABLE DESTINATION TABLE
40001 100 40011
40002 200 40012
40003 300 40013 | ANY PATTEAN
40004 400 40014
40005 500 40015
O Before Sort
. SOURCE TABLE DESTINATION TABLE
40001 100 40011 500
40002 200 40012 400
40003 300 40013 300
40004 400 40014 200
40005 500 . 40015 100

@ After Sort
(b) Content of Sort
The SORT shown in (a) executes the SORT which transfers the source table

to destination table in the order from the largest value down, because the
inputs 1 and 2 will turn ON when input relay 10001 turns ON.

Example 2:
40001 e
10001 40011
SORT B
5 | —
(a) Ladder
SOURCE TABLE DESTINATION TABLE
i 40001 | [ 40011 50
40002 2 40012 3
' @ Before Sort 000
40003 3 40012 10
40004 4 —— 40014 1 —
40005 5 40015 200
SOURCE TABLE DESTINATION TABLE
40001 2 40011 3000
40002 5 -'J 40012 200 -'|
@ After Sort 46003 I 40013 50
40004 3 40014 10
40005 4 f-— 40015 1 pom——
' (b) Content of Sort

The SORT shown in (a) executes Indexed SORT. because the inputs 1, 2
and 3 turn ON when input relay 10001 turns ON.
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5.11.6 Byte Split (BYSL.)
(1) Function

It splits the word data of source table into byte data and stores them in
destination table.

(2) Form
INPUT 1 — s OUTPUT 1
. ‘ S: Source reference
b —OUTPUT 2 number
I D: Destination reference
1BYSt ALWAYS OFF number
i L ouUTPUT 3 Z: Table size

Fig. 5.76 BYSL ('_iener_at Form
+ Fig. 5.76 shows the form of byte split.

- BYSL is the symbol denoting byte split.

- BYSL requires three elements placed vertically (top, middle, and bottom ).
Referring to Table 4.89, specify the needed number for each element.

Table 5.89 BYSL Efements

Element Description . Specified Number
» Input register (30001-30512)
To Source reference - Holding register (40001-49999)
p number « Constant register (31001-35096)
- Link register {RO001-R1024)
Middle Destination reference » Holding register (40001-49998)
number + Link register (RO001-R1023)
Bottom Table size » Constant {1-100)

(3) Operation - L

It splits the word data of source table into the high-order byte data and low-
order byte data and stores the split data in the destination table. All of the
split data are stored in ‘the low-order bytes, and all of the high-order bytes
become 0 (zero). S

It splits all data in 1 scan cycle and transfers them to the destination
table.

SOURCE (S) DESTINATION (D)
A B 0 A
TABLE SIZE H : C e 0 B
Y Z H H
0 Y
: Z

—-188—




(a) Inputs

- Input 1: Executes byte split and stores the result in the destination table.

+ Input 2: }
. Input 3: Not useq.

(b) Outputs
* OQOutput 1: Same as the input 1 ON, OFF status (Copy of the input 1)

+ OQutput 2: }
) Always OFF.
+ Qutput 3: y
(4) Example
} 40001 =
10041 40011
BYSL
3 .
(a) Ladder
SOURCE TABLE DESTINATION TABLE
40001 Q001 0000 0010 QOO0 4001 1
40002 001) 0000 0108 0000 40012 .
40003 0101 GOO0 Q110 0000 . 40013 ANY PATTERN
40014
40015
40016
@O Before Byte Split
SOURCE TABLE DESTINATION TABLE |
40001 0001 000 0010 0000 40011 $000 0000 0001 Q000 |
40002 0011 0000 0100 0000 40012 0000 0000 0010 0000
40003 010! 0000 ©110 0000 40013 G000 0000 0011 0000
40014 Q000 0000 Ql00 0000
40015 0000 0000 0101 0000
40016 0000 0000 0110 0000

@ After Byte Split

(b) Content of Byte Split

This function is effective for data conversion required when receiving data
from ASCII module.
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5.11.7 Byte Composition (BYCM)

(1) Function

ST .

It composes the byte data of source table into word data and-stores them in

the destination table. In other words,
in Par. 5.11.6.

(2) Form

it converts the data inversely to BYSL

INPUT 1— S L QUTPUT 1
S: Source reference
m . .number
D — OUTPUT 2 ) "7 " D: Destination reference
i number
BYCM ALWAYS OFF - Z: Table size
z _|outruT3 .-

Fig. 5.77 BYCM General Form

- Fig. 5.77 shows the form of byte composition.

- BYCM is the symbol denoting byte composition. -

» BYCM requires three elements placed ve}ticaily._ (top,-n_'liddle, and bottom).

Referring to Table 5.90,

specify the' needed number for each element.

Table 5.90 BYCM Elements

Element Description Specified Number
"« Input register  {30001-30511)
To Source reference + Holding register (40001-49998)
b number - Constant register (31001-35095)
+ Link _register (RO0D01-R1023)
Middle Destination reference '-_ Holding register (40001-49999)
, number | =Link register - (R0001-R1024)
Bottom « Constant {1-100)

Table size

(3) Operation

[t compounds two continuous byte data of Sc;urce table into one-word data and

stores them in destination table,.

“The byte data of odd numbers of source

table become the high-order byte and the byte data of even numbers become
the low-=order byte. :

All of the byte data of source table are composed into word data in 1
scan cycle and transferred to destination table.

SOURGE (S)
0 A
0 B
) Y
] A

DESTINATION {D)

A B

: : TABLE SIZE (Z)
Y Z
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(a) Inputs

Input 1: Executes composition and stores the result in the destination table.

Input 2: ]
Input 3 :Not used.

(b) Outputs
Output 1: Same as the Input 1 ON_ OFF status.

Output 2: J
Output 3+ A.lways OFF.

(4) Example

}—_ 40001
10001 40011

BYCM

3 l—
(a) Ladder

SOURCE TABLE ’ DESTINATION TABLE
40001 0000 0000 0001 (OO 40011
40002 0000 000G 0010 0000 40012 ANY PATTERN
40003 0000 0000 QGI1 00O ' 40013
40004 0000 0000 0100 G000
0005 0000 0000 0101 Q000
40006 0000 0000 ©MIO 000D

' @ Before Byte Composition

SOURCE TABLE DESTINATION TABLE
40001 0000 0000 0001 000D 40011 0001 Q000 0010 0000
40002 0000 000G 0010 0000 40012 0011 0000 QlOC Q00D
40003 0000 0000 0011 QOGO 46013 0101 0000 0116 G000
40004 0000 ©000 0100 0000
40005 G000 0000 D101 000
40006 0000 000D 011G 000D

@ After Byte Composition

(b) Content of Byte Composition

BYCM shown in (a) executes compositon (b) when mput relay 10001 turns ON.

Even when data other than 0 are in the high-order byte of source table,
this function executes the operation described above. And the same operation
result is obtained.
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5.11.8 Block Addition (BADD)

(1) Function

It adds the content of source table for words or bytes and stores the result
in destination table.

(2) Form

INPUT 1 — S — OUTPUT 1

INPUT 2 — D -~ OUTPUT 2
BADD ALWAYS OFF

z F—OUTPUT 3

Fig. 5.78 BADD General Form '

- Fig. 5.78 shows the form of block addition.
- BADD is the symbol denoting block addition.

.« BADD requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.91, specify the needed number for each element.

Table 591 BADD Elements

. Source reference

number

. Destination reference

number

: Table size

Element Description ' Specifiedr Number
. - Input register  {30001-30512)
To Source reference « Holding register (40001-49999)
b number L - Constant register (31001-35096)
’ ' « Link register {RO001-R1024)
Middle Destination reference » Holding register (40001-49998)
number -+ Link register (RO0OO1-R1023)
Bottom Table size . Constant (1-100)

(3) Operation

When the input 1 turns ON, this function adds the content of source table
for each word or for each byte according to ON,/OFF of the input 2 and stores

the result in destination table.

AFTER

[t adds up the whole table in 1 scan cycle,

SQURCE (S} OPERATION  DESTINATION (D)
HIGH-ORDER 4 DIGITS
a LOW-ORDER 4 DIGITS

TABLE SIZE

TS
ST AR w i i v-]

Even when the table size is 100, operation result will not exceed

99,999,999 and operation will be performed correctly.

However, operation

will not be performed correctly if any negative number is included in the data.
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{(a) When the input 2 is ON,
Bytet: A+ B+ C +D + » «+ + Y 4+ Z
(b) When the input 2 is OFF,
Word: AB + CD + =+« » « + YZ
(¢) The input 3 is not used.
(d) Outputs

* Output 1: Same as the status of the input 1. (Copy of the input 1)

+ QOutput 2:
» Qutput 3:

Table 5.92 shows the operations of BADD.

} Always OFF

Table 5.92 Operations of BADD.

Input 1 | Input 2 Operation

ON Performs addition per each byte.

Qutput 1

ON
OFF Performs addition per each word.
OFF e Not operated. -
(4) Example
20010 -
100901 40020
BADD
5 —
(a) Ladder
SQURCE TABLE DESTINATION
40010 0000 1010 0001 0100 40020 10
40011 Q001 {110 0010 1000 40021 20
40012 0011 0Q01¢ o©O0li Iloo
40013 010G 0110 0101 0000
40014 G101 1010 0110 Q100

D Before Block Addition

SOURCE TABLE DESTINATCN
40010 0000 1010 0001 OLOO 40020 0
40011 0001 1110 Q010 1040 40021 550
40012 6011 0010 0011 1100
40013 0100 0110 0101 0000
40014 010! 1010 0110 0l0p

@ After Block Addition
(b) Content of Block Addition

BADD shown in (a) performs the following operation, because the input 2

turns ON when input relay 10001 turns ON:
10 + 20 + 30 + 40 + 50 + 60 + 70 + R0 -+ 90 + 100

and stores the operation result in the destination table.
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5.12 MATRIX

This function group allows matrices to be built in consecutively numbered
registers. These matrices are similar to tables previously discussed 1n that
they can be groups of input registers or holding registers dependmg upon
the application requirements. In fact, these samé Tegisters can alsc be
operated upon by Move function. Whereas the Move functions operate -upon
individual ,reglsters as  elements of tables the matrix function will
operate upon bit patterns within fhe matrix. Since all reglsters contam 16
bits, the size of a matrix in bits will be even multiples of 16" (e.g., 32 48 .64,
80. etc.). A bit can have one of two states: ON (one) or OFF(zero) BltS
within a matrix each have their own identification as- illustrated in- Fig. 5.79.
A matrix of 100 registers. contains 1600 bits. - -

MSB ST ~LSB

41001 1, .. 2 I 16

41002 17, 18, 19' .............. spneenees , 32 , .

41003 [ 33, 34, oo T -
41004 | 49, oo senetane g 64| - L

Fig. 5.79 Sample Matrix Bit Numbering

5.12.1 Types of Matrix ' - B

Table 5.93 Types of Matrix o

Type Symboel |Reference Page
Logical AND AND 196 ©
Logical OR . OR. - 196
Logical Exclusive’ OR x XOR - 196
Logical Complement ‘COMP 199
Logical Eorﬂ)aze CMPR 201
Logical Bit Modify _ MBIT 205
Logical Bit Sense SENS 207
Logical Bit Rotate --| BROT - 211
Logical Multiple Bit Rotate . |"MROT | .. 214
Logical Byte Rearrangement ' _TWST _ . 217
Logical Bit Count -BCNT - 219
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v v

5.12.2 Form of Matrix

INPUT 1—{ XXxxX |=QUTPUT 1

INPUT 2~ xxxxx b= OUTPUT 2
AND
INPUT 3— Xxxxx = OUTPUT 3

Fig. 5.80 Matrix General Form

The matrix requires three elements placed vertically (top, middle, and bot-
tom), like arithmetic operations and data move. It can be used at any inter-
section of the 7 lines-by-10 columns matrix (except that the top element
cannot be located on lines 6 and 7). AND written between the middle and
bottom elements indicates the type of matrix.

@ Byte rearrangement (TWST) alone uses two clements {top and bottom places).
v .

(1) Elements and Their Meanings

The top element is called source and the middle destination. The bottom
indicates the size of the matrix table. Each has the same meaning as in
the data move.

(2) Reference Number

(a) Numbers specified as reference numbers depend on the type of matrix.
See paragraph of each matrix type.

(b) The content of a register (16 bit binary) for the register or the ON_~
OFF status for discrete signals is operated for the matrix, respectively.

@ When the discrete 70 is specified as a reference number, n=16m +1
v (m=0,1,2, ..) is required where nis X X x x of 1X X X X or 0X X X X,
When coil is specified in the middle stage, it should not be overlapped with battery coil (08192).

(3) Table Size

The constant x x x x is specified as the table size. The range of the fixed
value depends on the type of matrix. See paragraph of each matrix type.

@ Specify the number of registers (or of sets of 16 discrete signals) but not the
Y number of bits as the table size.

Except for MBIT, SENS, MROT, and BCNT the source and destination
tables have the same size.

(4) Pointer

Only CMPR, MBIT, and SENS functions use a pointer. Its function is the
same as that described in Par. 5.9 MOVE.
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5.12.3 AND, OR, XOR

Each logical function is provided with a similar function block , so these

functions are described in this section.

(1) Function

These functions perform logical operations including AND, OR and XOR bet-
ween source table and destinatio_n table and stores the results in the desti-

nation table.

- (2) Form

INPUT1—

AND

— CUTPUT 2

OUTPUT 3

- Fig. 5.81 shows each form of AND, OR or XOR.

(a) AND

— OQUTPUT 1 -

ALWAYS OFF .

©INPUT 1 —

S —OUTPUT 1

D —OUTPUT 2

XOR

z ——OUTPUT 3

(c) XOR
Fig. 5.81 AND. OR. XOR General Forms

INPUT 1—|

CR

ALWAYS OFF

(b) OR

S: Source table

-ALWAYS OFF

D: Destination table

Z: Table size

.« AND, OR and XOR are the symbols denoting AND, OR and ékclusiVe-OR,
respectively.

. AND, OR and XOR require-three elements placed vertically (top, middle,
and bottom). Referring to Table 594, specify the needed number for

each element.
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Table 594 AND, OR, XOR Elements

Element Description : Specified Number
* Coil (00001-08177)
* Input relay {(10001-14081)
- Step relay (5001-5497)
» Link coil (D0001-D1009)
Top Source reference number » Input register (30001-30512)

* Holding register (40001-49999)
"« Constant register (31001-35096)

* Link register (RO001-R1024)

* Timer register (50001-50512)

* Coil (00001-08177)
Middle Destination reference - Link coil (D0001-11009)
number * Holding register (40001-49999)

* Link register (RO001-R1024)

The followings depend on number
specified in top or middle.

- Coil (1-100)

Bottom Table size = Input relay (1-100)
) * Step relay (1-32)
« Link coil (1-64)

* Various registers (1-100)

(3) Operation

Fig. 5.82 shows the tru'th tables and equivalent relay circuits of AND, OR,
and XOR applied to 1 bit signal.

AND (A - B=C) OR{A+B=C) XOR (A®B=C)
AlByucC A | B c AlB c
00 o] 00 0 o]0 0
0] 0 011 1 01l1 1
1 0 0 1 0 1 1 0 1
1 1 1 1 1 1 1 1 c

—EECY O O

Fig. 5.82 Truth Tables and Equivalent Relay Circuits

This function causes two matrices of equal length to be logically
AND’ed, R’ed or XOR’ed together and the results stored for reference by any
other logic function. The result of the logical AND will be a one (ON) bit
only if both bits (one from each matrix) are one’ bits; otherwise , the result
will be zero (OFF) bit. One bit from each matrix with the same identifi-
cation number will be combined in accordance to the truth table.
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5.12.3 AND, OR. XOR (Cont'd)

DRI -
Example: AND  gqymce To1 00—
TABLE [ . . L _ e
- - DESTINATION o110 = ™ The bit numbers "are circled. AND is
. TABLE — 4 applied to the bit pa1r having the same
o iy bit number and result is stored in

O@@@ R the bit having the same number.

s DESTINATION 0010 -

- TABLE

All bits in the matnces Wlll bé operated upon every scan the function
is enabled. The Source matrix is not ‘altered only copied. The current content
of the Destination matrix is used. for the AND 6 OR, or XOR operation and
then replaced with the result of. the. opera’uon The Destination matrix is
altered by the AND, OR ., or XOR operation. The Matrix AND operation is
useful to clear large groups of registers to zero (when ANDed with a matrix
of zeros) or to: construct masks within the. coftroller. The Matrix OR ope-
ration is useful to construct masks within the controllér.- The Matrix XOR
operation is useful to detect differences between two matrices: within one scan
and, when operated upon the same matrix in both Source and Destination, to
clear a matrix to zero, See Example 2.

3

(a) Inputs _ ' T :

Only the input’.1 is used with the these functions. When this- input node
receives power flow, the each -operation is performed. Every scan, when
enabled, the AND, OR or XOR will operate upon the entire content of the
matrices. Tran51t10na1 contaet can be used if a smgle operatlon is desired.

(b) Outputs

The each matrix function utilizes only the output 1. The lower two routputs
have no 51gn1f1cance and will be OFF under all conditions. The output 1 will
supply power flow whenevér the" input 1 recéives power flow. Thus, the
output 1 allows Function Blocks to be cascaded or chanined hor1zonta11y
within a network. Table 5.95 shows operatlons of AND, OR and XOR,

Table 5.95 Operatlons of AND OR and XOR

Input 1 - Operations’ Qutput 1
ON " AND, OR, XOR.operated.
OFF Not operated. . - " OFF
- ( 4) E | Before Operation + After Operation
Example SOURCE .~ SOURCE
xample 1: : y
. -4;001 L 41001 {110 2} 41001 DATA
] o) I
- 40501 —
X ( . OPERATION
- | - -om } S A © il -
00003 [~ * DESTINATION ™ DESTINATION
20501 | D11--- o e 1 40501 | 111 --------11
oz | o= -=----0 vz| 00 - 1
- Y 03] 1=
Example 2: } \ . ] X
. . | © 40050 " j— 40050 YT R
e ~tany 0| _ ALL BIT
_ 40050 p— ) PATTERN * ARE:"O.”S
XGR .
00100 = ' 40149 N ap1a9 |’

ThlS XOR is used to clear the -source and destmatlon tables when-: operated
upon the same matrix in both Source and Destination.
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' 5.12.4 Complement (COMP)
(1) Function

This function causes the content of one matrix to be complemented (all ones
replaced by zeros, and 'zeros by ones) -and placed in another matrix for
reference by any-other function. " The enfire matrix is operated upon every
scan the function is enabled by power flow to the input. The result of the
Complement operation is placed in the Destination matrix; the previous con-
tent of this matrix is lost. The Source matrix is not altered only copied.

| The Matrix Complement is useful to alter normally closed inputs to the
‘ same base as normally open inputs or to move masks within the controller.

| (2) Form . : .
‘ . R . T
INPUT 1 — 5 QUTPUT 1
S: Source table
D — QUTPUT. 2 . D: Destination table
COMP . A'b“'{fl‘:"s Z. Table size
z — OUTPUT 3, .

Fig. 5.83 COMP Genral Form

+ Fig. 5.83 shows the form of complement.
-« COMP is the symbol denoting complement.
- COMP requires three elements placed vertically (top, middle, and bottom ).

Referring to Table 596, specify the needed number for each element.

Table 5.96 COMP Eiements

Elemecent Description Specified Number
+ Colil (00001-08177)
* Input relay (10001-14081)
* Step relay (S001-5497)
* Link coil {(DO001-DL00OS)
Top Source reference number - Input register (30001-30512)

» Holding register (40001-49999)
» Constant register (31001-35096)
« Link register (R0O001-R1024)
* Timer register  {50001-50512)

* Coil (00001-08177)
Middle Destination reference » Link coil {D0001-D1009)
number - Holding register (40001-49999)

- Link register (R0001-R1024)

The followings depend on number
specified in top or middle,

+ Coil {1-100)

Bottom Table size - Input relay (1-100)
' « Step relay (1-32)
- Link coil {1-64)

* Various registers (1-100)
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(3) Operation
(a) Inputs

Only the 1nput 1 is used with the COMPLEMENT function. When- this input
node receives power flow, the COMPLEMENT operation is performed. -Every
scan , when enabled , the COMPLEMENT - will operate upon the entire
content of both matrices. Transitional contacts can be used if a single
operation is desired. o

(b) Outputs - . . . -

The COMPLEMENT matrix functign_utilizes'only the output 1. The lower
two outputs have no significance and will be OFF under all conditions.

The output 1 will supply power flow whenever the input 1 recives power flow.
. Thus the output 1 allows function Blocks to be cascaded or chanined horizon-
tally with a network. i

Table 5.97 .shows operation of COMP.

Tabie 5.97 Operafion of COMP .

Input 1 ' - Operations . Output 1
ON Complemented
OFF Not complemented. l OFF
K A i Y
(4) Example )
Before Operation - After.Operation
SOURCE : SOURCE
’ ’ ~ 40907 40901
|— a0901  f— ALL BITS ALL BITS.
11002 -« ARE*1, ARE “1."
40001 | - 20905 40905
COMP : ' L2
o000s DESTINATION DESTINATION
40001 40001
ANY ALL BITS
. : PATTERN ARE “0.”
40005 40005
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5.12.5 Compare (CMPR)
(1) Function

This function causes two matrices to be compared on a bit-by-bit basis: their
contents are not altered only examined. When enabled, the compare function
will examine one bit from each matrix with the same identification number,
If these bits agree (both. zero or both ones ) the next bit from each. matrix
is compared; however,.if they do not agree, the compare function will halt.

(2) Form
INPUT 1 — 5 —OQUTPUT 1
S: Source table
INPUT 2 — P —OUTPUT 2 . P: Pointer
) - Z: Table size
CMPR ALWAYS OFF
Z ' —OUTPUT 3

Fig. 584 CMPR General Form

*+ Fig. 5.84 shows the form of compare.

* CMPR is the symbol denoting compare.

* CMPR requires three elements placed vertically (top. middle. and bottom ).

Referring to Table 5.98,

specify the needed number for each element.

Taable 5.98 CMPR Elements

Element Description Specified Number
» Coil {00001-08177)
» Input relay (10001-14081)
+ Step relay (5001-5497)
*» Link coil {D0001-D1009)
Top Source reference number - Input register (30001-30512)
» Holding register (40001-49999)
+ Constant register (31001-35096)
+ Link register {RO001-R1024)
* Timer register (50001-56512)
) ) * Holding register (40001-49999)
Middle Pointer + Link register (RO001-R1024)
The followings depend on number
specified in top or middle.
« Coil (1-100)
Bottom Table size - » Input relay {1-100)
« Step relay (1-32)
« Link coil (1-64)
* Various registers {1-100)
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(3) Operation

DESTINATION
SOURCE : no 1 POINTER
: b COMPARES BIT n ' i 1 s
SOURCE * o =~ - WITH BITn. ' © " | " | DESTINATION
- . TABLE . T W . TABLE
' ’ © @ ~————MISCOMPARED ————=— @
’ ) iel + . . . L

. Each scan the compare is performed, either the end of the matrix is located
or a miscompare is encountered. If both matrices are identical, the entire
length , up to 100 registers or 1600 bits (such as discrete inputs “outputs ), is
compared each and every scan. ' -

An output is used to indicate the result of compare. It will be ON if
a miscompare is detected and OFF if the end of the matrices is reached. A
pointer is the only register whose content is altered by the Compare. This
pointer is referred to by the Destination block and indicates which specific
bit was responsible for the miscompare, if the operation is terminated by a
miscompare (output ON). The pointer can also be used to cause the compa-
rison to begin on bits other than at the beginning; the compare function
always proceeds towards the end (high bit number?) of the matrices. Before
the Compare, the pointer will be incremented; if the pointer is at the end of
the matrix or longer, it will be reset to one-prior to .beginning the compare
operation.

@ 1. The contents of the pointer can be c.hanged by another logic c{rcuit.
. .. To start compare, at bit i, set i-1 to the pointer before starting.

2. If there are no miscompares, the pointer will be af the end of thé'matri'ccs
when the comparison is completed.

(a) Inputs .

Only the upper two.inputs are used with the COMPARE function. Every scan
the input 1 receives power flow, the Compare operation is performed. Up to
1600 pairs of bits can be compared each scan the input is enabled.
Transitional contacts can be used if a single operation is desired.

The input 2 controls the reset of the pointer. When this input receives
power flow, the pointer will be reset to zero prior to the comparison; other-
wise, the comparison begins at the current value of the pointer plus one. If
the pointer is at the end of the matrix or greater, it will be reset to zero
prior to the comparison regardless of the state of this input. Matrices begin
at bit number one (not zero), thus resetting implies the value one.

(b) Outputs ,

The COMPARE matrix function utilizes all three available outputs. The
output 1 will supply power flow whenever the input 1 receives power flow.
Thus the output 1 allows Function Block to be cascaded or chanined horizon-
tally within a network. - The output 2 will supply power flow if the com-
parison has detected a miscomparte; this output will be OFF if either no
comapre is being performed (top input does not receivé power flow ) , - or
if no miscompares have been detected and the end of the matrices have been
reached. The output 3 senses the Source matrix bit if and only if a mis-
compare has been detected; this output will supply power flow when this bit
is a one and be OFF if the bit is a zero. Using the lower two outputs
logic can be built to determine the exact bit configuration causing a
miscompare (Source = one and Destination = zero, or vice versa).
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Table 5.99 shows operation of CMPR.

Table 5.99  Shows Opération of CMPR

Input 1 | Input 2 ’ Operations Miscompare Qutput 3
No OFF
Checks from the bit No: :
OFF 3
’ ) next to pointer. "Yeg
ON .
. -~ No
ON Turns pointer to 0 and checks from
) the bit No. at the head of table. Yes
OFF Not operated.
OFF |. Turns pointer to 0.
ON :
Not operated.
(4) Example
'— 10065 [
00201 )
agzrz = >
a CMPR Q0051
00005 f—
(a) Ladder
SOURCE DESTINATICN
40372 POINTER
10085 40373 | 1.2 16
10066
i 40374 | 17 1) 32
! DESTINATION
23th 10087 40375 | 33 48 TABLE
ST i
56th 10120 40376 ) 49 @ 64
.’ 40377 | 85 B8O
10144

Note: There are miscompares at bit nos, 23 and 56.
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5.12.5 Compare (CMPR) (Cont'd)

Figure above illustrates a typical COMPARE Matrix function. If the pointer
(register 40372) contains the value zero or one with input 10056 is energized,
the comparison begins at input 10056 and bit ‘1. .The entire matrix all 80
bits will be compared to the inputs unless a miscompare-is detected. However,
if bit 23 in register 40372 is energized. If input 10087 is ON .and bit 23 in
the destination matrix (40373-40377) is a zero, coil 00051 will be energized.

On the next scan with input 00201 still energized and the content of
Tegister 40372 not altered,. the comparison will start at bit 24 and proceed
towards the end of -the matrix. If input 10120 is OFF and bit 56 set to a
one value in the matrix 40373-40377, an additional miscompare is detected.
The value in register 40372 is now 0056 and coil 00051 remains ON, 00051
since the Source bit is a zero (input 10120 OFF ). The pointer value of the
first miscompare is lost and replaced by the location of the second miscompare.
To- retain miscompare locations, they should be saved in another location ,
such as a table, with a register to table move function. This move function
can be controlled by the coil 00051 in this example. . o

On the next scan, unless there are additional miscompares, the com-
parison begins at bit 57 and reaches the end of the matrix.- The pointer will
éontain the value 81, coils 00051 will be OFF. On the next (fourth ) scan,
the comparison begins again and -will detect bit 23 as a miscompare again
unless the input or bit status is altered-to prevent the miscompare. The com-
pare funciton is very powerful and very fast. Unless action is taken, pointer
values will be replaced by other values and repetitive miscompares detected.
At best, all bits are compared every-scan .when they all agree, and at worst
case one bit is compared each scan when they all disagree.
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5.12.6 Modify (MBIT)

(1) Function

This function allows individual bits in a matrix to be altered.

Only one bit

per scan can be affected by this function; all other bits retain their state.
Bits can be either set to a one (ON) condition or cleared to a zero (OFF)
condition. A pointer is used to indicate which bit is to be modified.

(2) Form

INPUT 1 — — QUTPUT 1

INPUT 2 — —OUTPUT 2
MBIT

INPUT 3 — —OUTPUT 3

Fig. 5.85 MBIT General Form

. Fig. 5.85 shows the form of modify,

* MBIT is the symbol denoting modify. X

5: Source reference
D: Destination reference
Z: Table size

* MBIT requires three elements placed vertically (top, middle, and bottom ).
Referring to table 5.100, specify the needed number for each element.

Table 5.100 MBIT Elements

Element Description Specificd Number
* Constant K (0001-9600)
* Input register (30001-30512)
Top Source reference number | yiing register (40001-49995)
* Link register {ROOD1I-R1024)
- Coil (00001-08177)
Middle Destination reference » Link coil {(D0001-D1009)
number * Heolding register (40001-49999)
» Link register (RO001-R1024)
For coil specified in middle:
Constant K (1-512)
. For link coil specified in middle:
Bottom Table 51.ze Constant K (1-64)
For others specified:
Constant K {1-600)
{3) Operation
SOURCE DESTINATION
PCINTER _n
_\‘______ © DESTINATION
TABLE

@Set bit n to *1” or “0".
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- 5.12.6 Modify (MBIT) (Cont'd)
{(a) Inputs

All three inputs are used with the Bit Modify function. Every scan the input
1 receives power flow, a bit is altered. Any. of up to ‘9600 bits can be
modified by this function. Transitional contacts can be used if a;single ope-
ration is desired. The input 2 controls how that bit is to be modified.

When this input receives. power flow, the bit will be set to a-one (ON) con-
dition: no power flow results in the bit being cleared to a zero (OFF) condition.
The current status (ON_OFF) of the bit has no effect on the result after this
function. The input 3 when receiving power flow will cause the pointer, if
stored in holding register only, to be incremented after the bit is altered. The
pointer is not incremented if it ia’ a constant, stored in an input register, or
there is no power flow to the input 3. The pointer, if incremented beyond
the size of the matrix, will be reset to one automatically.

(b) Outputs

The Bit Modify matrix function utilizes all three outputs. The output 1 will
supply power flow whenever "the ‘input 1 receives power flow. Thus the
output 1 allows Function blocks to be cascaded or chanined horizontally
within a network. . . A

The output 2 supplies power flow whenever the bit is ON, one, after
the operation is performed. Thus this output can be described-as sensing the
resultant bit or merely copying the state of the input 2 with a successful
function. The output 3 will supply power flow if the pointer’s’ magnitude is
beyond the size of the matrix (pointer too large). Thus. if the- pointer in an
input register or a holding register without ,automatic incrementing exceeds
the matrix size. no operation is performed and this output is used to indicate
the error condition. -

MBIT function and status at [ O ON are -shown in Tables 5.101 and
5.102, respectively. o o

Takle ' 5.101 MBIT Functions

Input X ' . Functions Remarks

_ These actions are not performed, if
Input 1 | Sets or clears bits. . the content of pointer is either 0 or
: ’ cxceeds the maximum bit number.

Sets “1” at ON; clears ™1”

Input 2 (sets to “0” ) at OFF.

Effective only when the input 1 is ON.

‘ Only when holding register-is used as
Input 3 | source, it adds + 1 to holding register Effective only when the input 1 is ON.
content, after execution. ' o :

Table_ 5._102 MBlI Qutput Status

Output % Status

Same as the state of ON/OFF of the input 1

Output 1 (Copy of input-1)

Output 2| Turns ON, when bit is 1" after execution.

Turns ON. when bit No. exceeds the maximum bit No.
Output 3! determined according to table size.
(regardless of ON/OFF state of the input 1)

—-206 -




(4) Example

40400 f—
!
0030 40501
MBIT

0003 —

(a) Ladder Circuit

SOURCE DESTINATION

40400 ao0s01 [“30001 010
POINTER 40502
40503

@ Before Modify

SOURCE DESTINATION

soa0 oso1 [Tomor 010
POINTER 40502
40503

@ After Modify
(b) Content of Modify

Figure above illustrates a typical Bit Modify Matrix function. If the pointer
(register 40400) contains the value three, when coil 00301 is energized, the
bit in the matrix 40501-40503 at location three will be set to a one. The control
that sets the bit (in lieu of clearing the zero) is the vertical connection to the
middle input. As long as coil 00301 is energized, bit three will be set every
scan; unless other logic clears this bit, no change in the bit will be detectable.

5.12.7 Sense (SENS)

(1) Function

This function allows individual bits in a matrix to be examined, but not al-
tered. An output is used to indicate one (ON) bits with power flow and a
zero (OFF) bits without power flow. The operatoin of this function is similar
to the Bit Modify previously discussed . except that no bits are modified.
The status of only one bit can be obtained per scan.

(2) Form
INPUT 1 = P = OUTPUT 1
INPUT 2 — D — OUTPUT 2 P: Poin_ter .
D: Destination reference
SENS number
Z: Table size
INPUT 3 Z — OUTPUT 3

Fig. 5.86 SENS General Form

+ Fig. 586 shows the form of sense.
* SENS is the symbol denoting sence.

+ SENS requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.103, specify the needed number for each element.
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5.12.7 Sense (SENS) (Cont'd)

Table 5.103 SENS Elements

Element Dcscriptiop Specified Number

' + Constant K EOOOI—%OO) )

. . » Input register 30001-30512

Top Pointer - Holding register (40001-49999)
. ) - Link register (R0O001-R1024)

. Coil (00001-08177)

. » Input relay {10001-14081)
Destination reference . Link coil (D0001-D1009)

Middle - ef;lber re - Input register  (30001-30512)
i - Holding register (40001-49999)

« Constant register (31001-35096)
« Link register (R0O00I-R1024)

+ For coil specified in middle;

B Constant (1-512)
» For input relay spec1€:ed 1n)m1ddle,
. Constant 1-256
Bottom Table size » For link coil specified in middle;
Constant (1-64)
« For register specified in middle;
Constant {1-600)

(3) Operation

This function allows individual bits in a matrix to be examined, but not al-
tered. An output is used to indicate one (ON) bits with power flow and a
zero (OFF) bits without power flow. The operation of this function is similar
to the Bit Modify previously discussed, except that no bits are modified. The
status of only one bit can be obtained per scan.

SOURCE DESTINATION
POINTER [Z\

SENS examines whether
* bit n is “t" or “0.”

\@

(a) Inputs

All three inputs are used with the Bit Sense function. Every scan the input 1
receives power flow, a bit is located in a matrix and its status is obtained.
Any of up to 9600 bits can be obtained with this function. Transitional
contacts can be used if a single operation is desired.

The input 2 controls the incrementing of the pointer. When this input
receives power flow, the pointer, if stored in a holding register only, will
be incremented after the bit is examined. Both the inputs 1 and 2 must
receive power flow for the pointer to be inremented. The pointer is not
incremented if it is a consfant, stored in an input register, or there is
no power flow to the input 2. The pointer, if incremented beyond the size
of the matrix, will be reset to one automatically. The pointer is also reset to
one if the input 1 receives power flow; this resetting is accomphshed prior
to sensing the bit as required by the top mput ,
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(b) Outputs

The bit Sense matrix function utilizes all three outputs. The output 1 will
supply power flow whenever the input 1 receives power flow. Thus the out-
put 1 allows Function Blocks to be cascaded or chained horizontally within
a network. The output 2 supplies power flow whenever the bit being sensed
(addressed by the pointer) is a one (ON) bit; this output will not supply
power flow whenever the bit is a zero (OFF) bit. The input 2 is the resultant
of the sense function. The output 3 will supply power flow if the pointer’s
" magnitude is beyond the size of the matrix (pointer too large). Thus if the
pointer is’ a holding register with automatic pointer incrementing and it
exceeds the matrix size, no operation is performed and this output is used to
indicate the error condition.

SENS function and status at 1,0 ON are shown in Tables 5104 and
5.105, respectively.

Table 5.104 SENS Functions

Input X Functions ' Remarks

It will not execute SENS,

if the pointer content is 0 or
Input 1 Executes SENS. if it exceeds the maxirmum
bit No. determined
according to table size.

Only when the pointer is a holding register,
Input 2 | it adds + 1 to the content of the register The input 1 must be ON.
after execution of SENS.

Only when the pointer is a holding register, Regardless of the input 1 ON

Input 3 it turns the register content to 1. and OFF

Table 5,105 SENS Qutput Status

Qutput x Status

Output 1| Same as the input | ONOFF status.

Output 2| Turns ON, when the specified bit No. is “1”.

Turns ON, when the specified bit No. exceeds
the maximum bit No. determined according
to table size, (Regardiess of the input 1 ON
and OFF)

Outpuat 3
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(4) Example

-—| 40321 — , . . 3
00025 740160 - T . : L o .
: R iamemmmnee. — —

" SENS . . 1, . R . . 00500

10030

. POINTER : - DESTINATION

40151

Figure above illustrates a typical Bit-Sense Matrix function. If the pointer
(register 40321) contains the value zero when input 00025 is energized, coil
00500 will be off- during -that-first scan. Since there is a vertical connection
for the power flow to input 2 the pointer will increment by one each scan
input 00025 is energized.

Thus on the second scan that this input is ON, the pointer will be at
the value one, and the first bit in the matrix (registers 40321-40324) will be
sensed. This bit is a zero, and coil 00500 remains OFF; this coil will also
be OFF for the third scan while bit two is sensed. When the pointer is
incremented to the value three., coil 00500 will be ON sensing bit three as
a one bit,

As long as input 00025 is energized, the sense function “walks” through
the matrix at the rate of one bit per scan; coil 00500 indicates the status of
each bit. The sensing will return- to bit one after bit 80 automatically if
input 00025 is energized for a sufficiently long period. Whenever input 10030
is energized , the sensing will return to bit one regardless of the pointer’s value;
since a transitional contact is used, input 1003 must be deenergized and then
re-energized to affect the pointer.
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5.12.8 Rotate (BROT)
(1) Function

BROT shifts all bits of the source table, one bit to the left or right, and
stores the result in the destination table all in a scanning cycle.

(2) Form

INPUT 1— I
v OUTRT 1 S: Source reference
number
, ; ‘ D: Destination reference
INPUT 2 — D — OUTPUT 2 number
- BROT Z: Table size
INPUT 3 — Z —OUTPUT 3 (ALWAYS OFF)

Fig. 587 BROT General Form

+ Fig. 5.87 shows the form of rotate.
+ BROT is the symbol denoting rotate.

and bottom ).
specify the needed number for each element.

* BROT requires three element piaced irertically (top, middle,
Referring to Table 5106,

Table 5.106 BROT Elements

Element Description Spccified Number
* Coil {00001-08177)
- Input relay {10001-14081)
* Link coil | {(D0001-D1009)
Top Source reference number | - Input register (30001-30512)
T * Holding register (40001-49999)
* Constant register (31001-35096)
- . ’ - Link register (RO001-R1024)
* Coil (00001-08177)
Middle Destination reference .+ Link coil {(D0001-D1009)
number - Holding register (40001-49999)
.* Link register {R0O001-R1024)
* For link coil specified
in top and middle;
Bottom - Table size Constant (1-64)
* For others;
Constant (1-100)
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(3) Operation
(a) Inputs

All three inputs are used with the Bit Rotate function, Every scan the input
1 receives power flow, all bits in the matrix will be rotated one position.
Up to 1600 bits are moved with this function in one scan.

The input 2 controls the direction of the rotation. If this input receives

power flow, the matrix will be rotated towards the left (bit 17 into 16, bit 16
into 15..... bit 3 into 2, bit 2 into 1, and bit 1 rotated out of the matrix).
If ‘the input 2 does not receive power flow, the matrix will be rotated towards
the right (bit 1 into 2, bit 2 into 3, ... bit 15 into 16, bit 16 into 17, etc.);
the last bit will be rotated out of the matrix. The input 3 controls what
happens to the single .bit location vacated by the rotate to create either a
shift operation or a true rotate. ‘When this input does not receive power flow,
the bit rotated out is ignored and vacant location at the opposite end of the
matrix will be filled with zero; this is.a shift operation. If this input receives
power flow, the bit rotated out is carried around unchanged and entered into
the opposite end of the matrix; this is a true rotate operation.

(b) Outputs e e
This function utilizes only the first two outputs. The output 3 ‘has no signifi-
cance and will be OFF (no power flow) under all conditions. The output 1

will supply power flow whenever the input .1 receives -power flow. The
output 2 supplies power flow yvhen the carry is 1.7

The direction of shift is determined by ON, OFF status of the input 2.
LEFT SHIFT (INPUT 2: ON) RIGHT SHIFT (INPUT 2: OFF)

SOURCE _
81T NUMBER — 1.2, N o2, ' N
04100, - 0i1 01101, e 011 )
(; 1104, 011 2 If;) 04101, = 03 | 17
Y T
ARRY .
c DESTINATION EMPTY EMPTY DESTINATION CARRY .

It is possible to select whether to fill the empty bit with 0 or with the
carry, by ON,OFF status of input 3. . : .

SOURCE SOURCE
10, e o e 1 . [ 1.0, cormeee o e 1
LEFT SHIFT .| .LEFT'SHIFT -
“1" Qe e -1 ==t-"0" ENTERS. O e e 1 “1" ENTERS
DESTINATION DESTINATION
’ GARRY DISCARDED ' 5 v
(INPUT 3: OFF) - ﬁﬁgﬁ}' ENTERS EMPT BIT
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The source data remains unchanged unless the source and destination

tables are the same.

When the source and destination tables are the same ,

BROT realizes a 1-bit, N-stage (N is the total number of bits) shift register.
BROT function aﬁd'_ status at 1O ON are shown in Tables 5.107 and

5.108, respectively.

Table 5.107 BROT Functions

Input x

Functions

Input 1

Exccutes BROT.

Input 2

» Shifts to the left (LSB—MSB) when it is ON.

» Shifts to the right (MSB—LSB) when it is QFF.

Input 3

« When it is ON, a carried bit cnters an empty bit.

* When it is OFF, “¢”

cnters an empty bit.

Table 5.108 BROT Cutput Status

QOutput x

Status

Output 1

Same as the input 1 ON.OFF status.

Output 2

It turns ON, when “1”
of shifting {carrier).

is forced out as a result

Output 3

Always OFF.

(4) Example -

This is an exam’ple of a 1-bit, 16-stage ring counter. (The source
nation tables are the same.) This shifts to the right as the input 2 is QFF.

BEFORE SHIFT

1ST SCAN

2ND SCAN

40101 —
00401

] 40101 —

_—{ l_— BROT

00001 -
00401

Ladder

40101

401¢1

40101

and desti-




5.12.9 Multi-Rotate (MROT) .. . e

(1) .Function -

MROT shifts all bits of the destination table, by the number of bits. (1 15)
stored in the source register to the left or right and stores the result in the
destination table all in a scanning cycle,

(2) Foerm

INPUT 1~ 5 L QUTPUT 1 S: Source reference
: . . number
. INPUT2=— 0. |=ouTtPUTZ - . - D: Destination reference
MROT number
INPUT 3= z  |-ouTPUT 3 (ALWAYSOFF)  Z: Table size

Fig. 5.88 MROT General Form

- Fig. 5. 88 shows the form of .multl rotate

« MROT is the symbol- denoting mu1t1 rotate.

« MROT requires three elements placed vertically (top, mlddle and bottom).
Referring to Table 5.109, specify the needed number for each eleinent.

Table 5.109 MROT Elements

Element ~ Description _ Specified Number
" Top - Source.reference - .~ ~| »-+ Holding register (40001-4999)
P number _ - Link register  (R0001-R1024)
Middle Destination reference ' + Holding register (40001-49999)
number - i | +Link register {(RO001-R1024)
Bottom Table size ! - Constant (1-100)
{
i - -t
(3) Operation -
(a) Inputs L

When the input 1 receives power_ flow MROT executes a shtft The input 2
determines the direction of shlft as follows :

+ When the inputs 1 and -2 are ON: Shlft to left (to bit 1)

+ When the input 1 is ON and 2 OFF: Shift to right (to bit N)
The input 3 determines .what should fill the empty bits as follows

+ When the inputs 1 and 3 are- ON, the carry b1ts fill the empty Dbits.
+ When input 1 is ON .and 3 OFF, 0O’s f111 the empty bit.
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{b) Outputs

The output 1 is ON when the input 1 receives power flow and MROT executes
a shift. The output 2 is ON when the input 1 receives power flow and
MROT cannot execute a shift (the number of shift bits is 16 or more, or the
source register is included in the destination table). The output 3 is always

OFF.

@ When number of shift specified in source register is 0, the shift
is not operated. but the output 1 is ON.

The input 2 determines the direction of shift.

LEFT SHIFT (INPUT 2: ON) RIGHT SHIFT (INPUT 2: OFF)

DESTINATION DESTINATION
N o1z N

BIT NUMBER ' 2

0.1,0,1,1— - e e - 0.0.W I1.o.1. ——————————— 0.1.1,0,0 l
0.1 6" [ 11— e m o cor I (_':-] 1=’.'_Z-‘ L0 I I IR R 0,1 I .00
! MPTY EMPTY f
E
CARRY DESTINATION DESTINATION CARRY
(LEFT SHIFT {RIGHT SHIFT
BY 3 8ITS) BY 3 BITS)

It is possible to select whether to fill the empty bits with 0’s or with
the carry bits, by ON_ OFF status of input 3.

DESTINATION DESTINATION

Lo‘z,o.1.1_ 00.1] [0.1,01.1 : 00.1]

LEFT SHIFT LEFT SHIFT
“ " N O 3 “0O0" ‘:'- FERA
AN IEE . o.0.1, {0} "‘O'E}EETERS. 11 001 03D
DESTINATION
DESTINATION
CARRY DISCARDED
{INPUT 3: OFF} : CARRY BITS ENTER EMPTY.
{INPUT 3: ON)

Unlike BROT, the destination data are changed by the shift successively.
MROT realizes an n-bit (n is the number of bits to shift), N-stage (N is the

total number of bits) shift register.
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5.12.9 Multi-Rotate (MROT) (Cont'd)

MROT function and status at L7 O ON are shown in Tables 5. 110 and 5. 111
res‘_;pectlvely

Tablé 5.110. MROT Functions

Input x Functions

Input 1 Executes MROT.

Input 2 Shifts to the left (LSB—MSB) when it is ON.
b . Shifts to the right (MSB—LSB) when it is OFF.

[nout 3 . When it is ON, a carried bit enters an empty bit.
p . When it is OFF, ™" enters an empty bit.- ~

Table 5111 MROT Output Status

Output X . Status

It turns ON when the input 1.is ON and MROT is
Output 1 executed.
Output 2 It turns ON when the input 1 is ON and MROT

cannot be executed.

Qutput 3| Always OFF

(4) Example _
This is an example of 5-bit left shift. 0's fill the empty bits as the input 3 is
OFF.
Example 1:
i} asor |- o
10015 L . . R
40251 —
MROT - .
00002 e
(a) Ladder ‘
SOURCE . DESTINATION_ -
40501 40251 0il1 0010 1:00 010}
40252 0001 0§10 1110 10t
@ Before Shift
SOURCE : DESTINATION
40501 40251 ¢l101 1000 1010 0010
40252 1101 1101 0110 0000

@ After Shift
(b) Shift Operation
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This is an example of 8 bit right shift. The carry bits fill the empty bits as
the input 3 is ON. '

Example 2:
..._{“_. 40502 =
10021
- e
MROT
_" ”__...._ noooz |~
10021
(a) Ladder
SQURCE DESTINATION
40502 40261 0111 0BL0 1toD OICI
40252 000t 0110 1110 Lo11
D Before Shift
SOURCE DESTINATION
40502 40251 1110 1017 0111 0010

40252 1100 ¢101 0Q01 oOl11¢

@ After Shift
(b) Shift Operation

5.12.10 Byte Rearrangement(TWST)

(1) Function

This function divides the registers in the destination table into the higher-
place byte (8 bits) and the lower-place byte (8 bits). And bits in each byte
are rearranged. All bits in the destination table are rearranged in one
scan and stored in the destination table.

(2) Form
INPUT 1— D — OUTPUT 1 D: Destination reference
’ number
TWST Z: Table size
z — QUTPUT 2 (ALWAYS OFF)

Fig. 5.89 TWST General Form

« Fig. 5.89 shows the form of byte rearrangement.

« TWST is the symbol denoting byte rearrangement.

« TWST requires two elements placed vertically (top and bottom).
Referring to Table 5.112, specify the needed number for each element.

Table 56.112 TWST Elements

Element Description Specified Number

To Destination reference » Holding register (40001-49999)
P number - Link register (RO001-R1024)

Bottom Table size - Constant (1-100)
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(3) Operation - ' .

J [LOWER-PLACE BYTE [} 1 LOWER-PLACE BYTE
DESTINATION {1 0 0 t 1 1 0 1f1 1011 1 oo |mp RESE T o v v 100 joot 11011
HIGHER-PLACE BYTE [ 1 HIGHER-PLACE BYTE ¥ §

Before Byte - . © 7 After Byte
Rearrangement - Rearrangement

When the statuses of coils and input realys are read with the GL605 used
as the MEMOBUS master, the information will come from a slave normally
in such an order that a higher-place bit contains the status of a coil or
input relay having a greater number. TWST can be used to rearrange
the bits to the ordinary order. !

SOURCE SOURCE

8-1 16— 9 e 1-8 9—-16
24-17 R-25  .wmp . 17-24 25— 32
40— 33 48 —41 33—-48 41 —48
Before Byte Rearrangement After Byte Rearrangement -

{(a) Inputs

Only the-input 1 is used for :this function. When the input 1 receives power
flow ~ the byte rearrangement operation_can be performed. ... .

(b) Outputs

TWST utilizes only the output 1 which will supply power flow whenever the
input 1 receives power flow.

(4) Example : S .
40361 .
H—
10021 TWST
‘00005
(a) Ladder ;
DESTINATION , ) DESTINATION
40361 0110 1010 1160 0001 a 40361 0101 0116 ;.'1000 0011
40362 1110 01G1 1101 1110 . 403620 4 1010 0111 i Q111 1011
40363 1110 0101 1100 . 1100 * 40363 1010 0000 0011 0011
40364 1110 1110 1011 0101 40364 0111 Ollllé 1010 1101
40365 0101 0011 i 1011 1111 ; : 40365 -1 1100 1010 1111 1101
Before Byte Rearrangement : * After Byté Rearrangement ™

(b Byte Réarrangement Operafion

The higher place bits can be replaced with the lower- place bits by using
TWST and SWAP. - e
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5.12.11 Bit Count {(BCNT)
(1) Function

\\1 ”

It counts the number of bits of

‘or “0” in the source table and stores
the result in the destination- -

(2) Form
CINPUT 1 — s — OUTPUT 1
S: Source refercnce
number
INPUT 2 — D — OUTPUT 2 D: Destination reference
BCNT number
z — OUTPUT 3 Z: Source table size

Fig. 5.90 BCNT General Form

- Fig. 5.90 shows the form of bit count.

* BCNT is the symbol denoting bit count.

* BCNT requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.113, specify the needed number for each element.

Table 5.113 BCNT Elements

Element Description Specified Number
) * Input register {30001-30512)
To Source reference * Holding register (40001-49999)
P number * Constant register (31001-35096)
» Link register (ROO01-R1024)
Middle Destination reference * Holding register (40001-49999)
number - Link register {RO001-R1024)
Bottom Table size - Constant (1-100)

(3) Operation

When the input 1 turns ON, it counts the number of bits of *]” or “0" in
the source table according to the ON_ OFF status of the input 2 and stores
the number in the destination table. It counts the numbers in all source
tables in 1 scan.

BCNT function and status at [0 ON is shown in Tables 5.114 and
5.115, respectively.

Table 5.114 BCNT Functions

Input x Functions

Input 1 Counts the number of bits of “17 or “0.”

Counts the number of bits of “1” at ON,

Input 2 1 2hd of “0" at OFF,
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5.12.11 Bit Count (BCNT) (Cont'd) .

+ . Table 5.115 BCNT Output Status

Qutput X Status

Qutput 1 | Same as the input 1 ON/OFF status.

It turns -ON when the number of bits of
Output 2 *1” or “0” is an odd number.

It turns ON when the number of bits of

Output 3 "1 or “0” 1is an even number.
(4) Example
40010 e
10001 40020 . f
e eeeccccaecmsseecasssemmmmesseane —_—
BCNT 00050 |
3 A —_ —
0005]_‘
(a) Ladder
. SOURCE.TABLE DESTINATION -
i a010 [ 1100 1010 0001 1001 40020
.40011 0101 1000 0000 0011 .
. ‘lDQIZ 1111 0000 1111 . 000G
() Befor BCNT : )
. T )
' SOURCE TABLE DESTINATION - -
40010 1100 1010 0001 1001 " 40020
won1 | 010l 1060 0000 0011 '
40012 1111 0000 1111 0000

@ After BCNT '
. ! . A .

(b) Bit Count Operation

BCNT shown in (a) counts the -number of -*0” bits of the.source table,
because the input 2 turns OFF when input relay -10001 turns ON. Since: the
operation result is 28, which is an even number, the output 3, that is, out-
put coil 00051 turns ON. . This. function can be used for parity check of

data. ) B . . ) .



5.13 SKIP

This function allows logic in groups of networks to be skipped and thus not
sloved. Networks that are skipped will have their coils (if any) unchanged
and register content unaltered: skipped networks are thus basically “frozen.”

The Skip Function is useful to reduce the logic scan time. A skip of
zero networks saves all of the time required to solve the logic remaining. A
skip of non-zero networks reduces the time to solve the skipped logic to
that of relay functions. The reduction in scan time cannot exceed that of the
logic remaining. Since all logic must be examined to count and determine
quantity of networks .(whose size does vary greatly ), non-zero skips will
save less time than a zero skip. In either case , the controller’s over all
scan time cannot be reduced beyond that required to service 1,0 devices.
In addition, the Skip Function can be used to select various groups of logic
to be performed from a larger selection of logic.’ -

SKP ]
|NPUT—| X ox X X X

Only one function block is used with the skip function, and input is available
for control

(1) Form

* Reference number

The function block specifies the quantity of networks to be skipped. The
value can be fixed quantity up to 9999 or a register reference
(3% X x X or 4% x x x).

(2) Function and Operation

Assume the Skip instruction is stored in the network N and the number of
networks to be skipped is J.

In a scanning cycle when the input is ON, processing of the ] succes-
sive networks including network N (N, N+1, N+2, .., N+J-1) is stopped.

If ] = 0 or ] is greater than the number of networks following net-
work N, processing of all networks following network N will be skipped.

In network N, all logics that follow the element of Skip according to
the order of network solving (see Par. 4.5.1) will be skipped.

@ 1. In case segment allocation is made in 2-level scan, no S5kip is allowed
. excceding the segments,
2. Use of this function in action circuit or subroutine circuit is not allowed.

(3) Circuit Example

SKPp——

l'_' 00008

10047

NET #101

When the input relay 10047 is ON, networks 101-108 will be skipped. If the
network 105 is the last one, networks 101-105 will be skipped.
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5.14 SUBROUTINE

(1). Function

1

When the same circult 1s to be formed in a ladder circuit. many t1mes (if
it is stored as a subroutine mrcmt) it can be freely called up “from the
ladder circuit, and only one “circuit has to be formed

(2) Form . :
T — ’Gosue

E— “Gxx |- % X represents subroutine No.

Fig. 591 GOSUB General Form

« Fig. 5.91 shows the form of subroutine.
- GOSUB is the symbol denoting subroutine.

- GOSUB requires subroutine No. as a component element Specify a con-
stant in the range form 0 to 99 according to the service condition of the
subroutine circuit. No output 15 made. . - :

(3) Operation

After solving the subroutine, .
go to the next network.

. ——————

In the above diagram, suppose that GOSUB is at the position ofl At
this time, when solving is performed in sequence, the input of GOSUB is
ON and GOSUB is solved: solving jumps to the specified subroutine circuit.

When solving of .the subroutine circuit is finished: Solving will start
from the head of the network next to the network in Whlch GOSUB had
been included. Consequently, since the part shown w1th ] in the above
diagram will not be solved, any attempt to input, coil or relay from P150
Programming Panel w111 fail. For details see “P150 Programming Panel
Manual”. R ) '

Furthermore, the same subroutine circuit can be called up any number
of times by GOSUB, but in a subroutine circuit, it is not possible to further
call up a subroutine by GOSUB (the so-called nestmg) A subroutine circuit
is stored in the unit of network , and it is formed within the scope of
memory allocatlon of subroutine.

Use of this function in elther an operatmn circuit or a transition
condition circuit is not allowed. co
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(4) Example

rGOSUB
| G ol

10020

NET #s6

When input relay 10020 is ON, the subroutine circuit with subroutine No. 01
will be solved. Upon completing solving, this function restarts solving of the
ladder circuit from NET #7.

For the state of coil used in the subroutine circuit and the content of

4 register, in the case of the scan where the subroutine is not called up
by GOSUB, the state in the scan called up last is held. Consequently,
when the coil which is in the ON state is required to be turned OFF,
the subroutine must be called up once again., after making an arrange-
menti to allow the coil to turn OFF.
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SECTION 6
SFC FUNCTIONS

Table 6.1 lists the elements used in the SFC.

Table 6.1

SFC Program Elements

Classification

Name

Symbol

Qutline

Refer to Page

Step

Step

SXxX

(D Shows one unit of execution seguence.
M % x x” shows the step No.
@ Own, dction circuit exists.

230

Initial
© Step

X XX

@ Step to. show program start.
@ Becomes active by-initialization.
@ “xxx” shows the step No.

@ Action circuit exists.

230

Macro
Step

9 X x X

D Connects master and expanded views.

& Macro step is always provided with
dummy transition to be truec.

@ “xxx"” shows a step No.

231

Transition

Transition

TX XX

(D) Shows execution transition condition
between adjoining steps.

@ “x x x” shows the transition No.

@ Own transition condition circuit exists.

@ Transition coil inside the transition
condition circuit becomes a condition
for evoiution.

232

Counter
Transition

T x X X

(D Always used to reprecsent loops with
loop links.

@ “x x x" ghows the transition No.

® Transition condition circuit that always
matches 1 to 1 exists to control number
of loop cycles -and other items.

232

Link

Divergence

(D Plays to proceed to step with which tran-

Divergence is also possible from the
left. {(From the lefit transition.)

sition is established among linked steps.
@ Diverges from upper part of transition.

233

Convergence

(D Converges divergent processing systems
into one.

@ Converges to lower part of transition.
Convergence is also possible from the
left. (From the left transition.)

233

Simultaneous

Divergence

L

(D Shifts control to simultaneous sequence.
(® Diverges from the lower part of tran-
sition.

233
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Table 6.1

SFC Program Elements (Cont'd)

Classification

Name

Symbol

Outline

Refer to Page

Link

Simultaneous

(D Converges simultaneous sequences ob-
tained by simultaneous divergence into

| one process. 233
Convergence @ Converges in the upper part of tran-
sition.
. (M Acts as an extension line of link of
Link Line i downward step and transition. 293
Loo (D Shows exit to the right of loop when
Outpuf to l configuring a loop for repetitive control, 933
the Right
Loo (D Shows exit to the left of loop when con-
Outpuf to figuring a loop for repetitive control. 233
the Left
Loop (D Shows entrance from the right side of
Input loop when configuring a loop for re-
T 233
from the petitive control.
Right
Loop (D) Shows entrance from the left side of
Input l———-—| loop when configuring a loop for re- 3
from the petitive control
Left }
@ Acts as an extension line of link of step
Counter and transition in loop. 934
Link Line
VAR @ Connects to TO connection.
FROM @ “x” is the FROM No. 234
(D Connects with FROM connection.
TO “x7 is the TO No. A maximum of eight o34
X of the same Nos. can be used per screen.
@Acts as entrance for macro step ex-
Macro panded views. 234
Entry ® Only one can be used per expanded view.
D Acts as exit (return to master view) of
Macro macro step expanded views. o34
Return ® A maximum of eight can be used per

expanded view.
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6.1

OUTLINE OF SFC . ST

“SFC” .is an abbreviation for Sequential Function Chart. "’ SFC is a new pro-
gramable control language represented by Dblock diagrams which resemble
flow charts. Therefore users will be able to see the entire configuration and
a series of sequence control systems at a glance. And programming by SFC
will be easier than that by only:a ladder language. SFC has the following
features. . ;

(1)

(2)

(3)

It is a two-dimensional representation. allowing easy visual understanding

of the control and processing flow. The conditions needed for sequence

progress are clear and present control status can be determined during
operation.

SFC solves only programs that are affected by ‘the 'present control. It
differs from a ladder ‘language in the solving procedures. .Therefore the
execution time (scan time) can be shortened greatly. 3

Program descriptions are very similar to flowcharts, -and SFC programs
are almost completed by the-time the control sequences are built.
Therefore, the time needed to create programs can be reduced.

MACRO SFC:24dd X ERONtar IODE

SET
USED STEPS:B21 USED TRONSITIONS:@16 USED DISPLAYS: @1 GR: Bs604 SEARCH
d i

E o SBEEN 5 2o0n R 5 NEWT

hid ' L RETURN TEMNU

Sample SFC Display .
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6.2 CONFIGURATION OF SFC PROGRAM
The SFC program has the following configuration.

—— SFC Flow

—— Action Circuit

—— Transition Condition Circuit
'L— SFC Mode Condition Setting

SFC Program

6.2.1 SFC Flow

The SFC program can contain a maximum of 512 steps and 512 transitions.
The flow is stored in units of views and a maximum 64 views can be prog-
rammed. The view that will become the foundation is only the first one, and
other views are related through macro steps. As shown in Fig. 6.1, a maximum
of 64 steps and 64 transitions can be programmed per view. Double use of
step and transition Nos. is not possible.

Each view is related through macro steps. Views that contain macro
steps are called master views. Views called up by macro steps are called
expanded views. :

The SFC program always begins wi'th the initial step and is started by
converting this initial step to active (corresponding to initialization of the
SFC mode). For details, refer'to Par. 6.5, “SFC Mode Processing Functions.”

@ “Active” is the state in which the step is being solved or is being exe-
« cuted. Conversely, “inactive” is the state in which the step is not solved.

MASTER VIEW
i Y 2 EXPANDED VIEW

L

€ qp--io-

ACTION CIRCUIT

B

EXPANDED VIEW

Y ! TRANSITION CONDITION
T ; CIRCUIT

' .

| A l—1 —— ]

) L 4

Views are switched entirely by
« zoom up or by zoom return.

" Fig. 6.1 Linking of SFC Views
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6.2.2 Action Circuit oo . ' Co .

The step in SFC flow has its own action circuit. In the circuit, control for
the step is represented by a ladder language. During one scan, only action
circuits of active steps are solved. In other words, one unit (one block) of
sequence control is the actmn c1rcu1t

Therefore, unhke cases w1th only a ladder language, the portion of
inactive steps not needed for solving in a scan are not processed, and scan-
ning can be faster. As in ladder circuits, action circuits are stored in units

of networks. _ S e e

6.2.3 Transition Condition Circuit_ , , .' .

The transition in SFC flow has its own' transition condition circuit. In the
circuit, " conditions to advance a step to the next step (next control) are
represented by a ladder language. The transition condition circuit is composed
of only one network and always has one transition coil. Only transition
condition circuits that are connected to active steps are-solved and are
evaluated. Basically, proceeding to the next step occurs during a scan in
whlch the transition coil sw1tches ON.

Note that the transition. c011 has an ON/OFF state only if its transition
condition circuit is.solved. . This is different.from ordinary coils. Therefore,
the ON_OFF state of the transition c011 cannot be referred to by the ladder
circuit or by other elements.

If a counter is used in this circuit, note that its ON.OFF status differs
from the ON,-OFF status in a gencral ladder circuit.

The expression “the transition coil is switched ON” in the following
means the state in which the transition condition circuit is solved. It does
not mean that this state is always maintained.

Solving of the transition condition circuit is to check if the transition
coil is switched ON or OFF. Thus, solving of the transition condition circuit
is finished when the transition coil is solved. As in ordinary cotls , the
transition coil is located in No. n column on the P150 programmmg panel
display. In the internal memory . it is located in the position where the transi-
tion coil is input. Therefore, in the case of the following transition condi-
tion circuit, SUB arithmetic operations are not executed.

A horizontal link line must be inserted between the timer output 1 and
coil if SUB arithmetic operations are desired to be executed. - .
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IN INTERNAL MEMORY, THE TRANSITION
-/ COIL IS LOCATED HERE. -

1 it B
R i R it =5
.t | TO05 |
TO.1 -~ ———— - :

|
40010 :
i . ;
1 40011 40015 I
] |
40013 I} 40017 I
i 1 N !
| sus '
ADD 1 THIS AREA IS NOT SOLVED. r
|
L1 40015 i 40019 - |
|
; I
- |
' |
| |
L ______ _

6.2.4 SFC Mode Condition Setting

Mode processing forcibly sets steps in an active “inactive state by’ referring
to references such as relays. Mode condition setting is available in the fol-
lowing three types. By switching the input relay or coil to be designated in
mode condition setting ON and OFF (OFF to ON and ON to OFF are effective
with presetting ). the step to be designated becomes active or inactive. For
details, refer to Par. 6.5. ’

Table 6.2 SFC Mode Coridition Setting

Mode Controlling

Name . Mcode Function Method

Converts the states of all steps
(except initial step) in SFC program
Initialize to inactive. Only the initial step

: remains active. {Start and initializa-
tion of SFC program)

When condition to
be designated by
mode condition sct-
ting is established.

Converts active steps into inactive By the above
teps. method and when

Reset s -

P150 applics step

reset.

Converts inactive steps into active Same as in reset-

P .
reset steps. ting.

@ "P150" means the P150 programming panel.

*
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6.2.5 SFC Simulated Operatiori Functic‘)nsﬁ_ .

In addition to mode cond1t10n setting | ah SFC program debugging function
is available. The following. simulated operatlon functlons are. offered as an
equivalent to the ladder circuit coil disable functlon For details, refer to
Par. 6.10.

- Table 6.3 SFC Simulated Operation Functions é

Name Function of Simulated Operation Control Method
Disable Prohibition of evolution > | Designated on P150.
Hold Holding of active state . _| Designated on P150.

@ *P150” means the P150 progrgmming panel.

3

6.3 SFC PROGRAM ELEMENTS

The program elements that can be used in creating SFC programs are
described. :

6.3.1 Steps
Step

A step is one sequence unit executed when the

given condition 1s established. As. Ioglc states, a

step has two states, namely , “active (solved state)

and inactive (unsolved state ). In'cidental active

c1rcu1ts are executed and control mtrmsm to the _

steps is performed only in’ ‘an actwe state.” ' ) o

If there are no incidental action circuits,
processing is performed as a wait step until the Sx % X
next transition condition is established.. “x x x”
shows the step No., and steps of- the same No. can-
not be used in the SFC flow more - than once.
(Prohibition of double use of steps.)

. Fig. 6.2 Step Format
Imtlal Step

The SFC program always uses an initial step ‘that
shows the starting point of the program. The SFC
program has only. one initial step. = All active steps
are converted to inactive steps by initialization
described in Par. 6.5. The initial step is then Sx x X
forcibly converted into an active step to initialize T -
the SFC program.. The initial step-is-used to raise
start of control and in other cases. "X X x” shows

the step No. . . . Fig. 6.3 Initial Step
Format
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Macro Step

In one view, a maximum of only 8 steps and 8
transitions in longitudinal and lateral directions
can be programmed. Programming of more steps
and transitions Vrequ1re‘s an expansion of the pro-
gram area in other views through some elements.
Macro steps are used in this function. Views
are related through macro steps using the view
containing the initial step as an apex. Views
that are called by macro steps are called expanded
views and views containing macro steps are called
master views.

Macro steps are for expansion of views
and do not have action circuits. Macro steps are
always provided with dummy transitions to be
true. “x X x” shows the step No. Figs. 6.5 and
6.6 show the relationship between macro steps
and a view and an equivalent SFC flow.

M SX X x

Fig. 6.4 Macro Step Format

v MACRO STEP 5002
S001 5021
T001
M | so0z —— Toz —— Toz2z
1T S022 5023
3003 —1— To023 —— TO24
v

Fig. 6.5 Relationship Between Macro Steps and View

5001

T o001

So2t

Toz21 T o022
So22 S023

T 023 ‘T 024

m 5003

Fig. 6.6 SFC Flow View Equivalent to Fig. 6.5
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6.3.2 Transition
~Transition T T Ce - e

Transitions show execution process transition c'oridi— N .
tions between adjoining steps. Steps’ are made to.
proceed assuming that the .conditions have been
- established if the transition c011 in- the transmon
condition circuit is switched on! Only the tran31t10n
condition circuits of the transitions that are 11nked ) N
to active steps are solved. As in steps, transmons ' 4 - (_ ‘ ‘ ,
“of the same Nos. cannot be used more. than once ' _Fig. 6.7 Transition Format
"X x x” shows the transition No. . - h

Counter Transmon _ ) _ .
" C T ) o ' T TX %X X
Counter , transitions represent loops together with '
loop links. ™ x x x” shows the transition No.-
Counter transitions are always used -with. loops to
control loop cycles and other elemenws - LT Fig. 6.8' Counter

=. Transition- Format.-

Dummy Transition

Dummy transitions are used only directly below

macro steps and are stored -automatically - when

macro steps are stored during program creation. -
A transition is always used with macro steps in

the exit of an expanded view, and an additional

transition does not have to be provided directly be-

low the macro step. ~Therefore, dummy transitions

do not have transition condition circuits.

6.3.3 i_ink i

The followmg links are avallable for connectlon of steps. Various control
programs can be built by suitably combining these links which are roughly
divided into three types: One is-BRANCH to provide a variation for proceeding
to destinations including divergence, simultaneous divergence, convergence,
simultaneous convergence .and -link. lines.. = The. second type is LOOP and
includes loop input from the right and from the left, loop output to the right
and to the left, and counter link lines to build loop connections. The third
type is CONNECTOR that includes FROM, TO, macro entry and macro
return to connect No. 8 and 1 lines, as weli as macro steps and expanded
views.

—— BRANCH (divergence. simultaneous divergence, convergence,
- simultaneous convergence and link line)
Links —t+— LOOP (loop input from right and from left, loop output to the right
and to the left, and counter link lines)
L CONNECTOR (FROM, ‘TO, macto entry, and macro return}
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Divergence

Divergence corresponds to decision statements in
flowcharts. First, it checks the condition of tran-
sition condition circuit. Then, it continues a condi-
tion check of the circuit, moving from left to right
in turn, beginning with the nearest circuit on the
right. The step under transition whose condition is
established is processed. Divergence is used when
selecting and controlling one of several processes.
Transitions must be located directly below diver-
gence link lines.

Convergence

Process systems branched in divergence must con-
verge from one systém in order to repetitively
execute SFC flow in the SFC program. Otherwise,
return to the top of control is sometimes not possible.
(Returning from several TOs to one FROM is also
possible.) This must be kept in mind when creating
programs. It is well to remember that divergence
and convergence are used in pairs.

Simultaneous Divergence
This is the link used to simultaneously perform

several processes, namely, when wishing to create

simultaneous sequence programs.

The number of steps that can be made to be
active simultaneously is limited only by the num-
bers of steps and views that are allowed by using
macro steps under simultaneous divergence. The
steps must be located directly below links of simul-
taneous divergence without using link lines.

Simultaneous Convergence

The processing system which diverges in parallel
by simultaneous divergence must be merged again
by simultaneous convergence as in thé relationship
between divergence and convergence. Unless this
l-to- 1 relationship is observed , the control system

will become chaotic. This will described in more
detail in Par. 6.6.

Link Line

Link Lines are used as links of downward steps
and transitions. ‘

Loop .
Loops are used when wishing to repeat some pro-
cesses.  Functions as loops are accomplished if
transitions directly under steps are not established
and if counter transitions are established: Loops
are divided into a loop (left) and loop (right)-and
can be selected in accordance with the use condi-
tion of the views.

If repeating only one step is required using
a loop, the processing will be the same as that of
the transition next to the step not established and
using no loop. However, there is only one diffe-
rence, that the timer register of the step is cleared,
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Fig. 6.9 Divergence Format

Fig. 6.10 Convergence
Format

Fig. 6.11 Simultaneous
Divergence Format

L

Fig. 6.12 Simultaneous
Convergence Format

Fig. 6.13 Link Line Format

Tx x x

wag— TX X X

Fig. 6.14 Loop Format




6.3.3 Link (Cont'd)

“T' % % x ” shows the -transition No. Loop
output to the right must end in loop input from
the right and loop output to the: 1eft must end in
loop input from the left. ~ -

Counter Link Llne

4

Counter link lines are used as- directed lines of
loop steps and counter transitions. ’

FROM and TO

One view can contain only a maximum of 8 lines
of steps. and FROM and TO are connection el-
ements that allow the use of wide views. FROM and
TO elements of the same Nos. have logical connec-
tion relations. Connection. elements are effective
only in the same views and cannot be used when
spread -over two views. A maximum of eight TOs
of the same No. can be used in one view. However,
only one FROM of the same No. can.be used. “x”
shows the FROM-TQ connection No. and a numeral
from 1 to 8 can be used. Fig. 6.17 shows an ex-
ample of use of FROM-TO.

I
ot
I

2 v s . v
Fig. 6.17 Example of Use of FROM-TO

Macro Entry and Macro Return

Macro entry and macro return are elements that
are used inside expanded views defined by macro
steps. Macro entry means the program start point
of expanded views. Steps connected to macro entry
become active when the applicable . macro . step
becomes active. Macro return means returning to
the master view if the transtion conditions and steps
connected to it are active , proceeding to the next
step. In other words , it is an element that
indicates the evolution of macro steps.

One view has only one ‘macro entry (One
macro entrance.) Macro returns only return to the
master view , and a maximum of eitght macro
returns can be used.
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Fig. 6.15 Counter Link
Line Format

_ 7 Ix‘
Fig. 6.16 - FROM-TO
Format

_____ shows flow of
« - the evoluticon.

v

Fig. 6.18 Format of Macro
Entry and Macro Return



Fig. 6.19 shows an example of macro entry
and macro return usage.

i MACRQ STEP S002
I v v o1
Licmiem - 1 ] e -— ! |
S0z | M i i
—=T1 7T - P !
' P !
. ’
| !
Lo ’
R ' t
!
@ ——-—-—-—shows flow of the evolution.

Fig. 6.19 Example of Usage of Macro Entry and Macro Return -

6.4 STEP EVOLUTION RULE

This section describes the basic step evolution methods in executing the SFC
programs executed with the individual links. Refer to Par. 6.9 for the method
of evolution if programs are incorrect in syntax or if operation is incorrect.

6.4.1 Evolution Condition
The conditions which cause evolution are listed below.

(1) Steps that are presently active are not in hold state of simulated opera-
tion function.

(2) The preceding step is connected to the corresponding transition and
its transition condition circuit is created.

(3) The transition coil of the transition condition circuit connected below is
switched on. '

(4) Steps at the destination exist.
(5) All the steps at the destination are inactive.

(6) None of the steps at the destination are in a disable state of the simulated
operation function.

Evolution occurs only if all these conditions are established.
Evolution of the same step occurs only once in one scan.

In solving evolution, the transition connected next to the step, which
was active in the previous scan, is solved in one scan. If all the above evolu-
tion conditions are established, action circuits incidental to the steps at the
destination are solved. Conversely, if the evolution conditions are not estab-
lished , the action circuits of the step which is presently active are solved.
Therefore, action circuits of steps before and after evolution are not solved
in one scan. ’

Macro steps can be used in expanded views of macro steps (nesting)
freely. The maximum number of macro steps used as an intervention to
proceed from one step to another is 32.
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6.4.2 Most Simple Connection : - e . R

The most simple connection shown in Fig. 6.20 which ‘has only a transition
between steps is described below. oo S

Fig. 6.20 Evolution in the Most Simplie Connection

If the transition coil in the transition condition circuit of TO00I switches
ON after the scan next to the scan in which Step S001 became active, 5001
becomes inactive and 5002 becomes’ active. . (Evolution takes place:) The coil
of the action circuit of the step before evolution is OFF when evolution takes
place, and the action circuit of the proceeded step is solved. The .timer
register of the step before evolution is cleared once during “evolution (when
becoming active) and is counted up until the next evolution' (when becoming
active). The timer register retains the present value until it becomes active
the next time, "if the step changes from active ‘to inactive. - . R

A simple circuit as shown in Fig. 6.21 is taken into consideration as a
transition condition circuit of T00l. In this example, the step which is active
during a scan in 1 sec after $001 became-active changes from S001 to 5002
The value of the timer register of S001 at this time will be 10. (The timer

unit of the timer register is 100 msec.) The timer register can be used for
monitoring step dwell time and for other purposes. o

. . . ToOL, |~
To.l .
40001

The evolution does not take place even if the transition coil switches ON if S001
¢ is held or if S002 i‘s disabled by the SFC simulated operation function.

Fig. 6.21 Exampis of Transition Condition” Circuit T001
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6.4.3 Divergence Connection

The method of evolution steps if steps are connected by divergence is described.

T 001 T 002 . T 003

S 002 Soo3 S004
;l S 001

T 001 "Too2 T 003

5002 So03 S 004

Fig. 6.22 Ewvolution in Divergence Connection

In Fig. 6.22, the system checks the transition condition circuit in the order
of TOO1, TO02 and TO003 for each scan after the scan next to the scan when
Step S001 became active. (Principle of priority to the left. ) The sequence
proceeds to the step below the transition during the scan if there is a transition
in which the transition coil of the transition condition circuit is ON. The above
example shows the transition state if the T 001 transition coil is OFF and if the

T 002 transition coil is on in one scan.

The sequence does not proceed to

5004 even if the TO003 transition coil is ON at this time. In program creation ,
high priorities in divergence must be placed sequentiaily from left to right.

The sequence does not proceed even if the T00l transition coil switches
ON if 5002 is disabled in the SFC simulated operation function. S001
remains held until the transition coil of T002 or TO03 switches ON.

6.4.4 Simultaneous Divergence Connection -

The method of evolution steps if steps are connected by simultaneous diver-

gence is described.

| | So002

5001

T 001

—] [+

5003

5001

T 001

1.

S 002

5003

S 004

Fig. 6.23 Evolution in Simultaneous Divergence Connection
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644 Slmultaneous Dlvergence Connectlon (Cont d)

Actlve steps change from SOOI to three steps, namely, to S002, S003 and
S0 in Fig. 6.23, if the T001 transition coil switches ON after the scan next to
the scan in which Step S001 became active. Simultaneous divergence means
- gtarting a simultaneous sequence and Steps S002, S003 and 5004 are sequences
which are independent of each other.: The steps separated by simultaneous
divergence must be. collected ultimately to one sequence by simultaneous
convergence. Refer to Par. 6.4.5. '

"The number of steps that can be d1verged simultaneously in one scan
from one step is 128 {(excluding the number of macro steps; the max1mum
number of macro steps that can be used as an intervention is 32).

6.4.5 Simultaneous Convergence Connectlon

-

The method of evolution steps if steps are connected by simultaneous conver-
gence is described below:

s002 |

T ool

. . o oo 5004, _ . .

Cos .. s L

Fig. 6.24 Evolution in ‘Simultaneous Convergence Connection .-

In Fig. 6.24, the active steps change from $S001, S002 and S003 to 5004 if the
T0O] transition coil switches ON after. the scan next to the scan during which
Steps S001, S002 and S003 all became active. Simultaneous convergence means
an end of the simultaneous sequence started by simultaneous divergence.

Let us assume that only S001 is active in Fig.6.24. At this time, the
condition for simultaneous convergence evolution  “All. steps connected in
conjunction with simultaneous convergence must be active” is not met. There-
fore, the T001 transition condition circuit is not solved. Step S001 continues to
be held until Steps S002 and S003 become active. Therefore, care must be
exercised not to create a program that will cause a mismatch in the numbers
of steps which are simultaneously diverged and are finally simultaneously
converged when creating simultaneous divergence and 51mu1taneous convergence
programs. Refer to Par. 6.6 for the details.

-238-



6.4.6 Loop Connection

The method of evolution steps if steps are connected by loops (left and right)
is described.

5001

- Tool —t= T003

Soo2

Too2

5003

SOO]

T o0t = Too03

Soo2

T 002

5003

CHOH-E O+

Fig. 6.25 Ewvolution in Loop Connection

The active step changes from S002 to S001 if the transition coil of TO02
switches OFF and if the transition coil of Counter Transition T003 switches
ON in Fig. 6.25 after the scan next to the scan in which Step S002 became
active. Loop connection acts only as a loop if the transition coil of the
transition below switches OFF and if the transition coil of the counter transi-
tion is ON. Evolution becomes as shown in Table 6.4 in other states.

Table 6.4 Evolution by Transition State

TOO3

Transition

T002
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6.4.7 Macro Step Evolution

The method of macro step evolution is described below. Views can be used

effectively by-skillfully using macro steps.

So0l

T 00t

5002

5005

$001
T ool

4] S o002

5005

50.0]
T 001

4 So02

‘5005

5001

T 00]

5002

S 005

5003

T 002

5004

Too3

MACRO STEP 5002

5003
T ooz
5004

- To003

MACRO STEP 5002

|' l S 003

-1 To002

S 004

—t— To03

MACRO STEP S002

So003

T 002

5004

T 003

MACRO STEP S$5002

Fig. 6.26 Macro Step Evolution
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The active step changes from S001 to Macro Step S002 in Fig. 6.26 if the
TO0O01 transition coil switches ON after the sean next to the scan during which
Step 5001 became active. Macro steps have no action circuits and merely
connect master and expanded views. Thus, only Step S003 in expanded view
actually becomes active. ' '

If S0M is active and the T003 transition coil is ON , the active step shifts
from S004 to Master View $S005 after passing through a macro return. Active
steps disappear from expanded views and macro steps change from active to
inactive. :

If active steps do not exist because macro step expanded views are not
yet created or for other reasons, the active step shifts from S001 to S002 in
case 5001 is active and the T 001 transition coil is ON. In the next scan ., the
active step proceeds from S002 to $005 as the dummy transition does not have
a transition condition circuit. A macro step without expanded views acts as
a wait step for one scan.

6.5 SFC MODE PROCESSING FUNCTION

Three functions are available as SFC mode processing functions, namely ,
initialization, resetting and presetting. Initialization must be performed before
executing an SFC program. Resetting and presetting are mainly used for
debugging. Fig. 6.27 shows the flow of mode processing which represents the
priority order of mode processing.

SFC mode processing

Initialize
condition OK?

YES

1

Initiakzation
Al
reset conditions YES
OK? ;
All resat

(
Reset set steps

J
. Preset set steps

|

To SFC program saolving To ladder solving

Fié. 6.27 SFC Mode Processing Flow

As Fig. 6.27 shows, presetting is performed after resetting is performed
if both resetting and presetting are set for the same step and if establishment
conditions for both of them are met in one scan. An active state is therefore
established.
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651 Initialization ‘Function S L e T

After the condltlons designated by mode’ condition setting of the 1n1t1allzat10n
functlon is established , all the Active steps inside ‘the SFC' program are
inactivated , leaving only’ the initial step to be™ actwe * The Tnitialization
function 1n1t1a11zes and starts the SFC program. : oo b

Mode condition setting of the m1t1allzat10n functlon consmts of a refer-
ence No. and initialize establishment cond1t1on Input relay 1% x'%X % or coil
0% X x X can be designated as the reference No. ON or OFF can “be desxg-
nated for the initialize establishment condition.

" Fig. 6.28 shows an exéfnp_le of 'mode‘coﬁditio'n set;ilf)g."

.

A # . . ' oo v -
B AR ‘. . J . .. e «

INITIALIZE

10001

UNIT : XXX PROGRAM MODE

NO. REF STATUS - T L

ON

Fig. 6.28 Example of Mode Condition Setting of Initiélizétién Function

In the case of the example in Fig. 6.28, after all the active steps within
the SFC program become inactive during the scan in which Input Relay 10001
switches ON for the first time following mode coridition setting, only the initial
step becomes active, and its ‘action cifcuit is solved. If the steps become
inactive, all the coils in the. action circuit-switch OFF and the timer registers
of all the steps ate cleared. The holdmg registet retams the value immediately
before initialization.

The initialization not only -is established by the rise and fall of re-
ference,. but also by each scan while an ON or OFF state is retained. Unless
the state is reveresed, the condition is initialized during each scan.

The transition below the .initial step-is- not checked during a scan in
which initialization is processed. Transition does not occur during this scan.

Refer to the P150 Programming Panel User’s Manual SFC Information
(SIE-C815-14.3) for the condition setting method in detail.

Be sure to initialize or perform all resetting if a program is loaded.
The program may not operate correctly if the state remains as it is.
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6.5.2 Presetting Function

The following two presetting function methods are available.

(1)

(2)

‘Steps can be forcibly made to be active on .the edit view of the P150

programming panel or by listing the ON,”OFF states of the steps. This
function mainly becomes effective when executing the SFC program during
debugging. Refer to the P150 Programming Panel User’s Manual SFC
Information (SIE-C815-14.3) for the detailed presetting method.

As in the initialization function, steps designated based on mode condition
setting of the presetting function can be made to be active as explained
in details below. ‘ :

If the conditions set during presetting function mode condition setting
are established , a maximum of eight steps set to the conditions become
active simultaneously and their action circuit is solved. A maximum of
eight steps can be set to a set of reference Nos. and preset establishment
conditions in mode condition setting of the presetting function. A maximum
of 64 sets of this combination can be set. Input Relay 1 X x X x of Coil
0xxXxx can be designated as a reference No. On or OFF can be desig-
nated as the preset establishment condition. Step No. to be preset can be
designated not only directly as step No., but also indirectly by designating
Input Register 3% x x x and by using the data of this input register as the
step No. Direct and indirect designation can be selected in ac-
cordance with the circumstances,

Filg. 6.29 shows an example of mode condition setting.
(The diagram is slightly different from the actual view.)

PRESET UNIT: XXX PROGRAM MODE
NOQO., REF# STATUS STEP NOREGISTER NO
1 10001 ON S00Z 5004
2 00003 OFF S005 30001
: 8 STEPS MAX

64 TYPES MAX

~ Fig. 6.29 Example of Mode Condition Setting in Presetting Function
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6.5.2 Presetting Function (Cont'd)

In the case of the example shown in Fig. 6. 29, the two steps,-S002 and
S004, become active durmg the scan in which Input Relay 10001 changes from
OFF " to ON for ‘the first time after mode condition setting. Their action
circuits are solved. During the scan in which Coil 00003 changes from ON
to OFF for the first time, S005 and the step shown by the "data of Input
Register 30001 become active, and their actlon circuits are soived

For example, 1f the data of Input Reglster 30001 ,18 15 Step 8015
becomes active.

In presetting, reference rise and fall are prov1ded to prevent an increase
in the number of active steps, and presettmg is performed only once without
reversmg the reference condltlon

The active steps remain actlve even 1f they are preset

Refer to the P150 Programming Panel User’s Manual SFC Informatlon
(SIE-C815-14.3) for the detailed condition setting method.

@'1 By presetting a macro'step itself,” all the steps of the corresponding
expanded view do not become active and proceed’ to the- steps ‘connect-

~ ‘ed below during the next scan.

2. By presetting steps inside.expanded views-of a macro step, the ‘macro
step does not become an active display, but operates as usual.

IE
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6.5.3 Resetting Function A , '
The following three methods are avai}lable_ for the resetting function.

(1) Steps can be forcibly made inactive on the panel by operating the edit
view of the P150 programming panel. or by listing the ON_, OFF states
of the steps. This function becomes effective mainly when wishing to
change an active step in the SFC program into an inactive state during
debugging. Refer to the P150 Programming Panel User’s Manual SFC
Information (SIE-C815-14.3) for the detailed resetting method.

(2) Unlike the presetting function, resetting can change all active steps into
inactive steps as explained below. v o

(3) As in the initialization function, the steps designated based on the mode
condition setting of the resetting function can be changed from active to
inactive as explained below.

All Resetting

If the mode conditions set by the resetting function are established, all
the programmed steps are changed to inactive. All the coils in the action
circuit are switched OFF if the steps are inactivated. The data in the
timer register are cleared. However, the data of the holding register and
other registers used in the action circuit and transition condition circuit
remain. Fig. 6.30 shows an example of all ‘resetting being performed during
the scan in which Input Relay 10002 switches ON. All the steps are inacti-
vated and the steps are not designated.

Resetting Function

If the mode condition set by the resetting function is established, a maximum
of eight active steps set to this condition inactive become simultaneously
and their action circuits are cleared. Mode allocation of the resetting
function can set a-maximum of eight steps per ‘set of reference Nos. and
reset establishment condition, and a maximum of 64 sets of this combination
can be set. Input Relay 1X X X X or Coil 0X X X X can be designated as
reference No. ON-or OFF can be designated as the reset establishment
condition. Step No. to be reset can be designated not only directly as step
No., but also indirectly by designating Input Register 3XXXX and by using the
data of this input register as the step No. Direct and indirect designation
can be selected in accordance with the circumstances.

Fig. 6.30 shows an example of mode condition setting. (The diagram is
slightly different from the actual view.)

RESET UNIT: XXX PROGRAM MODE

NO. REF#  STATUS STEP NO/REGISTER NO
ALL 10002 ON

. 1 10001 ON 5002 S004

g 2 00003 OFF S005 30001

v :

& 8 STEPS MAX

=

=t

w

Fig. 6.30 Example of Modé Condition Setting in Resetting Function
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6.5.3 Resetting Function (Cont'd)

In the case of the example shown in Flg 6 30 the two steps S002 and
S004, change from active to inactive durlng.theanext scan after Input Relay
10001 -changes from OFF-to ON for the first time ‘following. mode condition
.setting.., Their action circuits. are cleared. 5005. and tHe step-shown by the
data of Input Register 30001 change ‘from *active to inactive -and the Taction cir-
cuits are cleared durmg the scan after (3011 00003 changes from ON to OFF for
the first time.. . ) e s

; - For example, Step 8015 changes frorn active. to .inactive if- the data
value of Input Register 30001 is 15. AR . .

In, resetting , only ‘the reference .state is scanned., and resettlng is
performed every. scan if the reference state is not reversed e

If resetting is performed with an -inactive ‘step ,‘ no processing is
performed. . e

: - Refer to the P150.Programming. Panel User’s Manual SFC’ Information
(SIE-C815-14. 3) for the detailed. condltlon settmg method. S -

L . f" Y
1 Actlve steps inside: expanded views cannot be resct even if a macro
e step is reset (except for all _resetting).

2. Macro step display remains-that for -active even if. steps 1ns1de the
macro step expanded view are reset {except for all resemng) but
normal operation is performed.

3. Steps become an active state if preset and reset is established for the.
same step during one scan,

- .

6.5.4 Precautlons for Presettlng and Resettlng
Precautlons fc')r presettmg and resettmg processing are des‘eribed'b'elow.

Presetting - and Resettlng inside Slmultaneous Divergence. and
Simultaneous Convergence S : :

The number of active steps ‘contradicts (as mentioned in Par. 69) unless all
the steps that become active by simultaneous divergence "are reset and all the
steps that are supposed to become active by simultaneous dlvergence are preset
when presetting and resetting inside simultaneous dlvergence and simultaneous
convergence. - -

Solving Sequence of Active Steps Clreated by Presetting

Active steps created by presetting are solved after solving of active steps
created by normal proces sing, instead of by presetting, that is, at the end
of SFC solving. If several steps are preset, steps that are preset first are
solved first. Refer to Par. 6.9 for the details. .
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6.6 SFC PROGRAMMING PROHIBITED ITEMS

This section describes expressions that are not allowed in SFC programming.
These expressions are not allowed either because.they have a logic contradic-
tion that may disable evolution or because of limifations in SFC program
processing. -

The prohibited items are divided into two groups. The first group does
not allow input on the P150 programming panel. The second group allows
input, but performs abnormal evolution during execution. Therefore , the
prohibited items, particularly of the second group , must be checked before
creating the SFC programs. :

v

6.6.1 SFC Storage Prohibited Item

The following SFC flow examples are the connections that cannot be stored
and cannot actually be stored. '

Direct Connection < |
(1) Direct Connection between Steps

Conditions for shiftin_g are always needed to enable shifting from one
control to another. Therefore, direct connection between steps is not
allowed. ; ' '

Example:
So0l

S 002
(2) Direct Connection between Transitions

If two conditions are needed for shifting from one control to another .
ANDing inside one transition condition circuit is needed , and direct
connection between transitions becomes unnecessary.

Example: _1_ ;o0

—te T 002

(3) Direct Connection between FROM and Divergence -
Simultaneous Convergence - Loop

Links for divergence, simultaneous convergence and loop always require
transitions below them. FROM always requires transition above it (above
TO). Thus, direct connection of them is included in the prohibition items
in (2) and is prohibited.

Vol

Example: 5001

— T 001 —— T Q02 e T 003 Too4

1
(4) Direct Connection between Macro Entry and Divergence -
Simultaneous Convergence - Loop

Macro entries too require transitions above them (above macro steps).
Therefore, direct connection of them is included in the prohibition items
of (2) and is prohibited. :

Example; ]
_

T 001
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6.6.1 SFC Storage Prohibited Item (Contd) . e R

(5) Dlrect Connection between FROM and TO- Macro Return B R

ThlS is 2 meamngless connect1on and is proh1b1ted

-~ —h-..b‘.

‘ Example !

: T

(6) Direct Connectlon between Macro Entry and TO Macro Return

This is a meaningless connectlon and is prohlblted -

- L . o T L T age 0t

" Example: ‘ Con : Lo e .

* Lo i -1 * ot " .o i : =

(7) 'Dlrect Connection between FROM: Macro Entry and Counter Llnk Line-
Counter Transition

The counter link line counter transition condition-is used only in loop
connections, Therefore, it cannot be connected directly to FROM-macro

entry. 1
Example: 5001 -
T o0l - T 003 - ' - s
o P
- S 002 :

Divergence, Simultanecus Dlvergence Convergence and
Simultaneous Convergence

(1) Parallel Use of Convergence-and Simultaneous D1vergence ’
Evolutlon 1s bound to have two meamngs and is prohlblted
: Example.. | o1 . o . - .- ‘ o
ETOOI ETODZ o
o Do [

If S002 becomes active, identification whether the destination is S003 of
convergence or 5004 and 5005 of 51mu1taneous d1vergence

(2} Parallel Use of Dlvergence and Slmultaneous Convergence

Evolutlon is bound to: have two meanmgs and is prohlblted :

Example E:I S 00t L_r] S 002 D 5003 T SR o
T 001 T 002 ) . -
S 004 5005 .
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(3) Connecting more than Two Steps above Divergence.

Example:

QSOO] I:I:l So002

T o0l Too2
5003 5004

If 5002 also becomes active when the sequence proceeds from
S001 to S003, the destination of S002 is limited.

(4) Connection of more than Two Steps below Convergence

So0l 5002
T o001 T ooz
m 5003 ﬁ S 004

If S001 becomes active, two steps, S003 and S004, can proceed
and identification will no longer be possible,

Example:

(5) Connection of more than Two Steps above Simultaneous Divergence

So01 5002
T 001 T 002
D 5003 Ij 5004

If 5002 also becomes active while the sequence proceeds from

5001 to S003 and to S004. the destination of S002 becomes active, disa-
bling evolution.

Example:

(6) Connection of more than Two Steps below Simultaneous Convergence

Example:
[[] 5001 L,—_I 5 002
T ool Tooz
5003 5004

If 5001 and S002 are active, the destination is affected by the
states of T0OO1 and T00Z2. In GL60S, the destination of simultaneous

convergence is always one unless there is connection for simultaneous
divergence below. '
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6.6.1 SFC Storage Prohibited ltem (Cont'd)

(7) Connection of Link Line. hetween Divergence and Transition

This connection is prohibited because of GL&0S processing. This must

not cause any limitation to program creation.

Example::

so0e1

T o001 u T 002
5 002 \ $003

Transmon is always set hera.

(8) Connection of Link Line between Simultaneous Divergence and Step

This connection is prohibited because of GL60S processing. This must

not cause any limitation to.program creation.

Example:

5003

T 001
e N -
m 5002 ‘\ ‘l\m 5003

Step is atways set here.

(9) Doublie Convergence

Convergence cannot be connected using a double line.
using the same- line.

Always converge

Example 1:
5001 S 00
T001 -+ TOD !
S 004
—tTo0d_____
|’
L "
Always terminate by the same line.
5008 (Dotted fne shows corect connection)
Example 2:

| I 5001 [ I $002 5003

e T (01 === T002 T 003

e ————— - —

l 5004 - T -
d Always terminate by the same line.

(Dotted line shows correct connection.)
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(10) Double Simultaneous Convergence

Simultaneous convergence cannot be connected by a double line. Always
perform simultaneous convergence by .the same line. -

Example 1; o001 s 003
T
-t Too1 - :
Always terminate by the same line.
S 004 :
-~
Tz
I ' $005
Example 2:
I I S ool I § 60z I I 5003
" —______“; Y
:‘ F—————————y
——————————— -
1
1
'
L]
1
[ ]
1
— Tom \ _
Ahvays terminate by the same line.
I I S 004 '
Loop

(1) Connecting Loop to Divergence, Simultaneous Divergence, Convergence
and Simultaneous Convergence

Connection of a loop. to divergence, simultaneous divergence, convergence
and simultaneous divergence, convergence and simultaneous convergence
is prohibited as the destination cannot be identified.

Example:
S 004

Too4 - T003
Som
T oo} T 602
5 Sooz E 5003
If S001 becomes active, the destination can no longer be identified,
S002 or S003 below divergence, or $004 at the loop destination.

(2) Use of Elements other than Loop Elements inside a Loop

Loop elements: Loop output to the right and to the left. loop input from
the right and from the left, counter link line, and counter transition.

Example:
So00l
T 001 T003
5002 5003

—F T 002
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661 SFC Storage Prohlblted Item (Contd)

(3) Use of Loop Elements Out51de a Loop-

Example:

v

S 001 ' -
Tool = - s . -

5002

(4) Mismatch between the Left and the Right of a Lobi) i
Loop output to the right must end with loop input from the right and

loop output to the left must end with loop-input from-the left.
Example: ) ’ ‘
= |
S 0ol - © $ 003
TooL - == To03 - T 604
S 002 S 004

-I- T 002 T 005 ‘

(5) Loop Parallel Input and Output
A loop must have parallel mput and output s s

Example: . 2 . - . ‘

5001

Tool

5002

Too2 , — To0s

5003, . L ' S -

T 003 ) et
_ . {Dotted line shows torfect conneétion)

. e eow - - . e e - - + R I3
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Macros
A link cannot be inserted between a macro step and dummy transition.

Example:

Kool
] T . T ool
5002 5003

The sequence unconditionally proceeds to SD02 even if the TOO1
transition coil is ON when a step proceeds from an expanded view of Micro
Step S001. ’

Example:

Other

As mentioned in Par. 6.7. links are divided into two groups: one is placed
above transitions, the other -one below. links of different groups cannot be
used as a link elements. ‘

Example: Convergence and loop input
Soc1 5002

S 001 5 002 | E Tool E T 00z

ETOOI ETDOZ ) ? 5005

T 004

S003

Toos - T006 5003

S 004 - 1 . T 003 T 006

-f— T 005 5064

{WRONG) (CORRECT)

Therefore, as shown in the example at the right, a dummy step
(S005) has to be inserted between S002 and S003. A transition condition
circuit whose transition coil always switches ON if solved should be created
as the dummy transition T004. Evolution from S002 to S003 delays by one
scan in this case.
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56.2 SFC Evolution Prohibited Items

‘The two prohibited items introduced-below allow- storage from the -P150 pro-
gramming panel but malfunctions. evolution during execution. Sufficient
care must be exercised so that the programs described below are not
created during SFC program creation. - s

Convergence inside Simultaneous Sequence

- 500l . .
Too! _ _ . . . -

50037

S o02

To02 T 003

S 005 ﬁs 006
-I— T 005 . . .

Fig. 6.31 Convergence in Simultaneous Sequenée (1)

Assume an SFC flow as shown in Fig. 6.31 with active $002, S003 and 5004
steps. ; S

.. If only the T004 transition coil switches ON in one scan, S002, 5003
and,S006 become active steps. This is illustrated in Fig.-6.32: ... .

5003 So04

T003 T 004

S 006

.-~ Fig.-8.32- “Convergence in Simultaneous Sequence (2)

In Fig. - 6.32, top and bottom steps, S003 and S006 .are active. Based
on the principle that steps do not proceed if steps at destinations are active,
S003 cannot proceed. until $006 proceeds even if the T003 transition coil is
switched ON.
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Assume that S002 proceeds to $005 and further to other destinations

after the TO005 transition coil switches ON.
cannot proceed indefinitely as S005 is not

6.33.

501
T ool

S 002

Ta92

5005

5003 S 004
T 003 T 004
B e

—I— T 005

' Fig. 6.33 Convergence in Simultaneous Sequence (3)

Divergence in Simultaneous'Convergence,

5007

T 005

5001
T ool

S o003

5002
Tao2 Too3
Soo4 - 5005

T 004
5006

Fig. 6.34 Divergence in Simultaneous Sequence (1)

As an example, aésume' that we have an SFC flow as shown

that S002 and S003 are active.
condition circuit switches ON, S002 proceeds to S005.

Fig. 6.35

S 007

T ook

:] 5002

T oo2 Too3

S 004 S 005

T 004

5001
T 001
S003

5006

Fig. 6.35 Divergence in Simultaneous Sequence (2)

5003 can proceed to S006, but
active. This is illustrated in Fig.

in Fig. 6.34 and

If the transition coil of T 003 transition
This is illustrated in

Simultaneous convergence does not proceed unless all the steps con-
nected to it become active, and S003 and S005 cannot proceed indefinitely.
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6.6.2 SFC_Evolution Prohlbnted Item (Cont d)
Precautlons e .

« Two examples on -SFC evolut1on prohlblted 1tems were described above.
However, this problem can be solved if divergence and convergence, as
well as simultanecus divergence and simultaneous convergence, are used
in pair in a simultaneous sequence as shown in the following examples.

Sa01 Co ' - R

Ta0! .- -

5002 S 007 i . | | sor2 -
T 002 T 003
5610 ' ) ‘

Tolo

S 003 - S 004 : -

T 004 T 005

SOLL: oo 4. h PN

| I S0l14

5005

T 006

S o006

(H-{HH

~— Tol4

Fig. 6.36 Correct Di\rergence and Cbn-vergence
in Simuitaneous. Sequence

» Correct evolution is possible if simultaneous divergence , simultaneous
convergence, divergence and convergence are ultimately in pair as shown
in the following examples

@ Simultaneous d1vergence and 51mu1tane0us convergence _ _

. - . . - N N -

S001
T 001
S 002 S 603
T 002 To03

So04 - - $ 5005 $ SOqﬁ
—I— T 004 R

Fig. 6.37 Correct Connection in Simultaneous Divergence and
Simultaneous Convergence- g

The example in Fig. 6.37 shows two simultaneous divergence connections and ' ‘
one simultaneous convergence connection. This example is correct because

"three independent simultaneous sequences that ultimetely ‘become mdependent

from one sequence-merged into one-sequence by -simultaneous convergence.
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' @ Divergence and convergence

FE] Sool

T 001 T 002
5002 5003
T 003 T 004 T 005
5004 5005 5006

T 006 ' T 007 T 008

‘. D 5007

Fig. 6.38 Correct Connection of Divergence and Convergence

' The example in Fig. 638 has two divergence connections and one convergence
connection and does not seem to be in pair. However , the active step
proceeding from S001 always reaches S007 at the end regardless of which
path it follows. Therefore, this connection is not WIong.

TO can also be used instead of convergence as shown in Fig. 6.39.

' 1 t
S 001 5001

T 00l Too02 T 001 T 002
5002 S003 = 5002 Soo3

T 003 T 004 ' T 003 T 004

Fig. 6.3% Substitution by TO of Cenvergence

Macro returns can also substitute convergence.

Soq3 Sco03

T 003 T 004 T o003 T 004
S 004 5006 —_— So04 S 005
T 005 T 006 T 005 T 006

Fig. 6.40 Substitution of Convergence by Macro Return
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6.6.2 SEC Evolution Prohibited ltem (Cont'd) C e e .

+ Special Usage

The following control sequence is correct usage even if simultaneous diver-
_gence and simultaneous convergence are not paired.

5001 5004

T ool - T

. TERE - N - oo
} S 002 5003 5005 || seo7 ‘
- " ! Taea ‘ T o003 - Tooa - Toos - :
. t - . - B Tie . T oLa LR
| )

¢ .

1 .l . o o

Fig. 6.41 Special Usage of Si.multaneoﬁs Divergence

This SFC flow shifts to two simultaneous sequences by simultaneous diver-
gence after initialization and then executes two perfectly independent con- ‘
trols in parallel. - o

SFC of GL 605 has only:one initial step. " Mutually independent active
steps must be created by such an SFC flow to continuously execute more than
two independent controls. This can also be executed by preseiting mode
processing. Nevertheless, by creating such a program, preset timing and
other elements do not have to be considered. ' ‘

One step is provided below each macro step to prevent inability of ‘
evolution without it after the second cycle. Refer to Par. 6.9 for details.

a4,
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6.7 SFC VIEW FORMAT

The SFC view format is illustrated below. Sixty-four of these views can be
used. Each view comprises eight elements horizontally, as well as eight lines
each of step and transition columns and one each FROM line and TO line
(0 and 9) vertlcally Transition elements and step elements cannot be
programmed in step and transition lines, respectively.

COLUMN
1 2 3 4 5 6 7 8
o - FROM Line
15 First Step Line
1T First Transition Line.
28 Second Step Line
9 — T
LINE lT . Second Tranglt.lon ine ,
P : ;
85 Eighth Step Line
8T Eighth Transition Line
g . TO Line

Fig. 6.42 SFC View Format

(1) The SFC program elements that are allowed for these lines are as follows.

* Program elements allowed for FROM line
FROM connector
Macro entry
Simultaneous divergence
Loop input from the left and from the right

- Program elements allowed for step lines 1S to 8S
Initial step

Step
Macro step
Link line

Counter link line -

1

* Program elements allowed for transition lines 1T to 8T

Transition

Counter transition _

Link line . )

Counter link line

Links (simultaneous divergence, simultaneous convergence, devergence,
convergence, loop input from the left and from the right, loop
output to the left and to the- right)

* Program elements allowed for TO lme
Macro return
TO connector
Simultaneous convergence
Loop output to the left and to the right
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6.7 SFC VIEW FORMAT (Cont'd) - ] -

(2) Basically, one link' is stored ‘in one transition line. However, the following
combinations-can be stored in one line. -

(a) Simultaneous__c_onvérgence and.simultaneous divergence

EE

e - .

— J

(b) Divergence and simultaneous divergence

4

3 P

e — 3

() Simultaneous convergénce and convergence - .-

(d Divergence and convergence

EERR k] P B P - - ®

(€} Loop output and- simultaneous divergence ' o » . " ‘
S '

T

(f) Loop output and convergence

(3) As the P150 programming panel screens show, links have two gréups:
one group is put above transitions and the sec_ond group is put below.

Table 8.5 Transition and Link

Ny o -

Divergence, simultaneous convergence,

Put above loop output to the left and to the right

S Simultiheous divergence, conveifen‘ce,
Put below T8 verg

lodp input from the left and from the right ~

The links are put above and below for some reéson.—_. L‘inks.‘i_:hat are
put above or below cannot be put between a step and a transition or between
a transition and.a step. .- B A N _ ‘

AR R T ;- . -.
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6.8 EXAMPLES OF SFC FLOW SEQUENCE

This section creates several SFC.program's using the SFC program eilements
described and reviews their evolution states.

6.8.1 Program Example (1)

5061
T o001

So002

Ta02

5003

T 003

5004 5005
T 004 T 005

5006 S 007

1— T.006
] .

Fig. 6.43 SFC Program Example (1)

A H-H HH

This SFC flowchart shows a program for the sequence to proceed to
S003 if the TOOl transition coil switches ON (condition is established) or to
5004 and S005 if the TOO3 transition coil switches ON using S001 as the
starting point (initial step). The initial step SO001 deviate from the overall
flow because basically it is for starting and does not have to be processed
after rising in many cases. For this reason, the initial step may be put
outside the overall flow. ‘

To0L “ON™

5002 5003
TO02 “ON” To03 “ON"

TO06 “ON”

Fig. 6.44 State Transition

The S001 action circuit has a ladder which is solved when S001
becomes active. The ladder which becomes the decision condition for evolu-
tion from S001 to S003 after the scan next to the one during which S001
became active is the transition condition circuit paired with the T001 Transi-
tion. The transition condition circuit always has a transition coil. Switching
on of this coil means that the evolution condition is established. The transition
condition circuit solves only transitions that are connected to active steps.
The action circuit also solves only active steps.

Assume that action circuits and transition condition circuits of the steps
and transitions are simple ladders as shown below.
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6.8.1 Program Example (1) (Cont'ﬂ)

@ S 001 Action Circuit

"1

® T 001 Transition C_ondition Circuit

.............. —
00001 00030 |—{ 00000 |—
TO.1 o
40001 | I —_ I}
SUB T 001
1 40001 |
@ S 002 Action Circuit . @ T 002 Transition Condition Circuit
00002 100030 | 00000 f
TO.1 - 00000
40002 | I— —_ 1
5UB T 002
40002 —
® S 003 Action Circuit - - @ T 003 Transition (‘:(')nditior‘l"Circ'uit‘
-------------------------------- —( — ‘ _
00003 ° 00030 | 00000 |—-"
TO.1 00000
40003 — —eeeemme — 1~
SUB T 003
- 40003 —
(M S 004 Action Circuit T 004 Transition Condition Circuit
------------------------------- — )—_ - :
- 00004 v 00030 | 00000 +— .
. . - + ) ;
- To.1 00000
40004 H = feeeeeeee- _{ 13
— ‘| suB To0d
. 40004 | .
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@ S 005 Action Circuit T 005 Transition Condition Circuit

................................ —_ )
00005 ' 00030 |~ 00000 {—
T0.1 00000
40005 | e ]_
SUB _[TDOS
40005 p—
@ S 006 Action Circuit @ T 006 Transition Condition Circuit
-------------------------------- — - ’
- 00006 00030t 00000 }—
T0.1 00000
40006 |— I —_ 1
suUB T 005
: 40006 |—
i3
@ S 007 Action Circuit
................................ — )—
00007

In the transition condition circuit , the transition coil switches ON
in 3 sec after the related step becomes active. “SUB” clears the 3-sec timer
register and operates again beginning with “present value = 0” in the next
cycle. Unless this circuit is incorporated, the next cycle operates beginning
with “present value = 30” in the next cycle and proceeds with one scan.
Note that the values of the registers in the action and transition condition
circuits are not cleared during evolution.

The coils of the action circuits switch ON when the steps become
active. In practice, these coils become external output coils. The coils
automatically switch OFF during evolution.

Mode allocation is allocated with initialization of Input Relay 10001-
ON. Fig. 6.45 shows the timing chart after. Input Relay 10001 is switched ON
and then OFF again (initialization is executed).
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6.8.1 Program Example (1) (Contd) . -

ON
1000t OFF —l—‘

3 SEC
00001 ON __I__ .
(§001) OFF : -
* ) 3 SEC 3 SEC
00002 ON
(S002) OFF : S
: . 3SEC, . . . 3 SEC
00003 ON
(S003)  OFF i I
3 SEC 3 SEC
00004 ON . ]
00005 OFF
: ' 3 SEC 3 SEC
00006 ON l——l :
00007 OFF —_—
‘ 1 CYCLE -

Fig. 6.45 SFC Program Timing Chart (1)
This timing chart can be viewed on the P15'0'pro'gr'ar-nming panel
screen by using the trace back function described in Par. 4.8. Switching
ON and OFF again in the same timing sequence as that of the coil as shown

above is also possible by monitoring the S001, 002, 003, 004, 005, 006 and
007 by the normally open contact in the ladder program (program solved

every scan).

The timer registers 50001, 50002, 50003, 50004 . 50005, 50006 and 50007
measure active time of Steps S001, 002, 003, 004, 005, 006 and 007 in
units of 100 msec. (This function can be used to monitor step delay time.)

6.8.2 Program Example (2)
Program Example (2) is an example that includes a macro step.

i MACRO STEP $003

. 5001 So62 5031
T 001 T 002 To31

L

So003 - .- ‘ 5032
T -~ . 7 . —t— To32
S 004 )
T 003

v

Fig. 6.46 SFC Program Example {2)

As mentioned in Par. 6.8.1, the transition condition circuit of each
transition clears the value- of the present-value storage register of the timer
in 3 sec after the related step becomes active to switch ON the transition
coil. The action circuit of each step switches ON a coil.’ :
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Fig. 6.47 shows a timing chart.

10001 ON
OFF ﬁ

3 SEC , ,
ON J__l: _ .
5001 OFF _

3 SEC : . 3 SEC
ON
S 002 OFF
6 SEC 6 SEC
ON i : . .
5003 OFF —m— ‘l—
3 SEC 3 SEC 3 SEC
ON =
S 031 OFF —— | L
. : 3 SEC 3 SEC
ON
S 032 OFF : - I
. - 3 SEC 3 SEC
ON
S 004 OFF L
1 CYCLE

Fig. 6.47 SFC Program Timing Chart (2)

Macro Step S 003 shows active while an expanded view has an
active step. For this reason, the timing chart becomes active for 6 sec.

6.8.3 Program Example (3)

Program example (3) shows an example of simultaneous convergence.

S oot S 006
T o1 Tooes

Sooz

’1"002

$ 003 $ 005
T 003
5004

T 004

1

Fig. 6.48 SFC Program Example (3)

As mentioned in Par. 6.8.1, the transition condition circuit of each
transition clears the value of the present value storage register of the timer
in 3 sec after the related step becomes active to switch ON the transmon coil.
The action circuit of each step switches ON a coil.
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6.8.3 Program Example (3) (Cont'd) | e gy
Fig. 6.49 shows the timing chart.

ON
I
10001 OFF —I_l - -

_ [ 3 SEC

ON

S 001 OFF —j _

R T 3SECT - T T3SEC, 3 SEC

ON - o

5002 OFF— — .

3 SEC " .| 3SEC - " 3 SEC

ON

$003  OFF ‘
. - ~ 3SEC| . 38EC|- - -~ - 3 SEC
ON . . ) :

5004  OFF - [ 5 E—
- 6 SEC 6 SEC .- - 6 SEC
ON .

5 005 OFF - — ‘

) . 3 SEC _ _|3SEC . .

ON

5006  OFF - - [

Fig. 6.49 SFC Program T:mmg Chart (3)

In simultaneous convergence -connection, only after all the steps con-
nected to the simultaneous covergence circuit become active, the transition
condition circuit next to the steps is solved. "Therefore, the transition con-
dition circuit TOM is not solved even if Step S005 becomes active and is started
to be solved only after S004 becomes active.. For this: reason; 5005 becomes
active ‘for 6 sec. . _ , e S S ' ‘

6.8.4 Program Example (4) -
Program example (4) is an example of d1vergence connectmn

Y 1

@som . $002
L Tool —— To002

‘soo'é_
—— Too03 — Ton
S004 | $ 005
) — Toos —— To0s

Vo1 Vo1

Fig. 6.50 "Example of Divergefice Connection
- “Assume action and transition condition circuits that ‘solve S002 and ‘

S003 alternately. every cycle. The simplest method is to de(nde whether the
value of a holding register is “0” or "1

The action and transition condition circuits for this case are shown below.
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@ S001 Action Circuit

@& TO00l Transition Condition Circuit

T 001

@ TO002 Transition Condition Circuit

® TO003 Transition Condition Circuit

40007

00000
SUB
40008

— 3

T 003

- ® TO004 Transition Condition Circuit

................................ —
00001 ||
o000 _ 30 00000
TO.1. 00000
00000 ) “ 40001
= . SUB
SUB
{ 40001 =
40007
® S002 Action Circuit
................................ —_ =
00002 B | 00000 |
TO.1
00000
40002 |~ -
SUR
40002 f—
(& 5003 Action Circuit
................................ — )
00003 H 30 00000
. 1 Toa 00000
40003 H T |-
SUB
— 40003 |~
@ S004 Action Circuit
e —
) 00004 30 00000
T 40007
—| I- TO.1 00000
40004 |— |
00004| ocoo1 SUB
ADD 40004 |
— 40007

40007

00001
SUB

40008
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6.8.4 Program Example (4) (Cont'd)

(@ S005 Action Circuit ’ _ T065 Transition Condition Circuit
------------------------------ e = | .
: . 00005 ' % 1 oco00 |~ :
e I SN P :
- . A - T0.1 40000 '
00005| 00000 o : 1 40005 |- I —{ 1} :
S I I SUB TO05
SUB - . . :
L. 40005 |— S
1 40007 - o = ‘

@ TO006 Transition Condition Circuit’

0 | 00000 b= - - .

TOl | I I :

0006 {00 | | S
SUB - T of o
4()006—‘: PR

Initial Step S001 becomes active and the divergence control holding
register 40007 is cleared if the initialize condition is established. 5003 becomes
active afterward. In 3 sec, the sequence proceeds to S004 -as the -value
of holding register 40007 is 0. The value' of Holding Register 40007 .becomes
“1” in the S004 action circuit. ,Thérefore, in the next cycle, the sequence
proceeds from S003 to S005. This sequence is repeated afterward and the
sequence proceeds to S004 and to 8005 alternately. Fig. 6.51 shows the timing
chart of this actlon e .

o on ]

OFF -

.o

3 SEC

00001 ON.
S00t OFF

00002 ON * -, .' - |"_| J—L

002 OFF 4 sEC

00003 ON S [ | | | .- .-] i

S003 OFF P A T,

00004 ON e e [ |

- S004- OFF - - .
00005 ON [ T

S005 OFF ' + ! T s
.. Fig. .51 SFC Program Timing Chart (4)

Fig. 6.51 shows an example of simple divergence. Divergence con-
ditions can be controlled by the SFC transition condition circuit and also
based on the ladder circuit state.
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6.8.5 Program Example (5)

Fig. 6.52 shows an example of loop connection

][ sem S002

T 001 —t— T 002

5003

—4— T 003

S 004

—4— T (04 T —— TO06

S 005

- T 005

v o

Fig. 6.52 SFC Program Example (5)

Assume that the S005 action and T00S5 transition condition circuits
are programmed as follows and that the other transition condition circuits
contain a circuit which always switches ON the transition coil. if solved.
It is also assumed that the value of Holding Register 40010 that controls
number sof loop cycles is set to 3 by Initial Step S001 and Step S002.

D 8005 Action Circuit @ TO005 Transition Control Circuit
......................... —_—
* 00005 — 40010 —
00000

— 40010 [— 1 sus _‘L_— """" —{Toog_

00001 — 40011 | | 00003 |—

[ SUB 00000
— 40010 |— . ] SUB B
— 40010 —
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6.8.5 Program Example (5) (Cont'd) I E

The data of Holding Re'gisterr 40010 decreases by 1 and becomes 2
when 5005 becomes active for the first time. In the next scan, the transition
condition circuit of Transition TO0O05 is solved. However , the data value
of Holding -Register 40010 is 2 and the transition coil does not switch ON. Thus,
the TO06 transition condition circuit i§ solved. The transition coil switches
ON and the loop proceeds to Step S004." The value of the holding register is
1 even if S005 becomes active, and the loop proceeds to Step S004 again. If
5005 becomes active again, Output "2 of SUB in-the TO0O05 transition con-
dition circuit switches ON and the transition coil switches ON since the value
of the holding register is 0. The sequence proceeds to Step S002 through TO
and FROM. The S002 action circuit sets the value of Holding Register 40010
to 3 and loop action is repeated. ) .

In this example, evolution occurs-in one scan and presents no problem.
However, if several scans are needed-for evolution, 5005 Action Circuit must
be designed carefully so that the value bﬂ the holding register to control the
number of loop cycles is not updated more.than twice in one cycle of loop.

Numbers of loop cycles .must hot be controlled using a counter.

Fig. 6.53 shows the timing chart, ---- '

woor oN _f7]

OFF._  _ . T — —
- 1 SCAN ~
00001 ON I . - St : AN
5001 OFF . - . .
. 00002 ON mn - - SR
-.1:. - 5002 OFF . w1 . H = i
o - ' -1 SCAN. ' . . < T
ooson . T{ - [l M. T
5003 OFF
oot ox T MU
S04 OFF
woos ov ____ MM M oy

-$005 OFF - -

Fig.'6.53 SFC Program Timing Chart (5)
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6.9 METHOD OF EVOLUTION IN -VARIOUS CIRCUMSTANCES

Par. 6.4 described various methods of evolution when perfect programs were
operated normally. This section describes methods of evolution if programs
are unfinished or if erroneous operation is made in mode processing or on
the P150 programming panel.

This section sometimes mentions that the transition coil is switched ON
or OFF. This shows the state when solving is actually executed. Note that
the transition coil does not have an ON or OFF .state if it is not solved.

6.9.1 Evolution of Program Unfinished
(1) No Transition to be Connected to Step_‘

Example:
Sool

Step S001 has no destination in this case. S001 continues to be held
until the destination is stored.

(2) Transition with No Transition Condition Circuit

Example: S 001

Tool (TRANSITION CONDITION CIRCUIT NOT STORED)

Step evolution takes place when the transition coil of the transition condition
circuit of the transition to be connected to the step is switched ON. In this
case , the transition: condition circuit is not provided and , naturally , a
transition coil is not provided either, Therefo;e, S001 continues to be held.

(3) No Step to be Connected to Transifi_on

Example: S o1

T o001

5001 is kept held even if the TO01 Transition Coil switches ON after S001
becomes active since there is no step at the destination.

(4) No Expanded View in Macro Step
Example: ™7 soo

S002 (NO EXPANDED VIEW)

T

If 5001 becomes active and the TO00!1 transition coil switches ON, only
5002 becomes active as in ordinary steps since Macro Step S002 has no
expnaded views. Dummy transition is provided below, giving the same
effect to the circuit as if the transition coil is switched ON in every scan.
The sequence proceeds downward in the next scan after S002 becomes
active if there is a step below and disable, etc. are not set. Macro Step
5002 has no action circuit and does not perform control,
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6.9.1 Evolution of Program Unfinished (Contd)

Macro Step S002 is 1ndef1n1te1y dctive if there are no steps that are
connected to the macro-step as illustrated above. Steps’ of the. expanded
. view do not become active even if’ steps are store.d 1n the expanded VleW

6.9.2. Evolution with Active Steps Arranged-vertically - .. o

Basically , active steps are not arranged vertically. However abtiv'e steps are
arranged'vertically due to presettmg or to connections mentloned in Par. 65.
This paragraph describes how evolution occurs in these cases.

(1) Sequence of GL60S Step Solving

First, the sequence of solving the GL60S step is described ThlS is beca—
use the evolution method changes in accordance with the_solving sequence.

SFC solving by initializing starts with the initial step. There is
one active step. This is then followed by: !
. More than two active steps cr.e‘ated by simultaneous divergence which
are solved beginning with the left step.

- Active steps created by’ presetting which' are solved at the end. Steps
preset first are solved if several steps are preset.

5004 -
B - - -
Kl - H ERRCHE RIS £ . PR P FE
T ool - - -
ot .‘ - - + M ot * - * . .

* 5002 o s00 - Soot

'['002 Too0a

- I
To04

[7] soos . 5006 T ser - -
Fig. 6.54 Sequence of SFC Active Step Sclving {Simultaneous Divergence)

Fig. 6.54 shows Active Step S001 proceeding to SOO2 S003 and
S004 after T001 Transition Coil switches ON. The solving sequence after
" the scan'that caused®this state’ are solved in the sequence of 8002 8003
and S004 from theé left to the right. . 4

Toc2

D S ot e
Fig. 6.95 Sequence of SFC Active Step Solving (Presetting)-

" Thé solving" Sequence after the scan in which Step 5002 is preset
in tHe state shown-in Flg 6.55 is SOOI and 8002

[ 3]
H
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(2) Evolution with Simple Connection

Fig. 6.56 Evolution with Simple Connection
In scanning with the situation as shown in Fig. 6.56:

O Both T001 and T002 transition. coils are switched OFF.
No evolution occurs.

& TO001 transition coil is OFF, T002 Transition Coil is ON.
5002 proceeds to S003 and S001 is in a heid state,

5001 and S003 are active steps.

@ TO001 transition coil is ON, T002 Transition Coil is OFF.
No evolution occurs.

@ Both T001 and T002 Transition Coils are ON.

Evolution method changes depending on in'which sequence GL60S solves two
steps. i

* Solving S001 and then S002

If S001 is solved first, no evolution occurs since S002 at the destination is
active, and S00! remains active. S002 is then solved. and the sequence
proceeds since S003 is inactive. Therefore, Steps S001 and S003 will be
active after one scan. In the next scan, 5001 proceeds to S002.

T oo
[ S oo

T ooz

Fig. 6.57 Evolution Solved in Sequence of 5001 to $002

* Solving in sequence of S002 to S001

The sequence proceeds to S003 if S002 is solved first since S003 is inactive,
S001 is solved next. The sequence proceeds to S002 since S002 is already

inactive. Therefore, unlike the sequence of S001 and S002, active steps
shift to S002 and S003 in one scan.

Fig. 6.58 Evolution Solved in Sequence of S002 to 5001
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6.9.2 Evolution with Active Steps Arra nged véftically (Cdﬁt’d)

Table 6.6 summarizes these cases.

Table 6.6 Ewvolution in Simple Connection

Transition Coil State - Active Step
- ; Solving Sequence
TO001 T002 After 71 Scan | After 2 Scans
OFF 5001, S002 ,
' ON .. 5001, S003 e
QFF ) 5001, S002 ) .
ON X . . S001, S003 . ‘5002, S003 - 5001 —8002
: ON
) . .5002, S003 - S002—S001 -

-2

(3) Evolution.in Divergence Connectioni

T ooz
5003

-1 To04

$ 005

-Fig. 6.59 Ewvolution in Divergence Connection (1)

In-a scan in the situation shown in Fig. 6.59:

(». All T001., T002 and T003: Fransition coils.are- OFF.

No evolution occurs.

(2 TOOL 'and - T002 Transition Coils are OFF, TOOS Transition Coil is ON.

Only S002 proceeds to S004. -~ ° -

[ ]| s002 5003

Toos Too4

5004 5008

T 00! N Taeoz ’




® TO001 and TO003 Transition Coils are QFF, T00Z Transition Coil is ON.
Only S001 proceeds to S003. '

T 002
5003

T 004

5005

Fig. 6.61 Evolution in Divergence Connection (3)

@® TO00! Transition Coil is OFF, T002 and TO003 Transition Coils are ON.
5001 and S002 proceed to S003 and S004.

Fig. 6.62 Evolution in Divergence Connection (4)

(® T001 Transition Coil is ON,T002 and T003 Transition Coils are OFF,
No evolution occurs.

T001 and T003 Transition Coils are ON, TO002 Transition Coil is OFF.

The sequence proceeds by the following two methods depending on the
sequence of active step solving.

* Solving S001 and then S002

In the first scan, S001 cannot proceed since S002 at the destination of the
other side is active. S003 on the other side cannot proceed since the T002
Transition Coil is OFF. S002 proceeds to S004. S001 and S004 will be the
active steps after one scan. In the next scan, S001 proceeds to S002 at this

time since the destination is inactive. Thus, S002 and S004 will be the
active steps after two scans. :

é 5001 d:l 5001

Taool T 002 T ool T o002

S 002 5003 241 S o0z $003

Toos " T 004 Too3 T 004
S 004 5005 %l 5004 S 005
(a) After One Scan (b) After Two Scans

Fig. 6.63° Ewvolution in Divergence Connection (§)
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'6.9.2 Evolution with Active Steps Arranged vertically (Contd)
. Solving S002 and then S001

First, S002 proceeds to S004 and S002 bécomes inactive. S001 is then
solved and proceeds to S002. Unlike- solving in the sequence of S001 and
then S002, proceeding to S002 and to S004 is completed in one scan.

S b0l

T 002
5003
T oo4

Soos B

Flg 6.64 Evolution in Dlvergence Connectlon (6) o

@ T001 and TO002 transition coils are ON, TO03 transition coil is OFF.

S002 does not proceed since the T002 Transition Coil is switched OFF. ~S001
searches a destination sequentlally from the left. TO0O01 Transition Coil is
switched ON. but the sequence cannot proceed since S002 is active, searching
to the right. TO002 Transition Coil is switched ON and S003 is inactive. S5001
proceeds to S003.

'Fig.'6.65 Evolution in Divergence Connection (7)

De

@ All T001, T002 and TO03 are ON.

Two types of evolution--are avallable dependlng on the. solvmg sequence of
active steps. ; : .o :

Solvmg S001 and then 8002

S001 searches. a destination sequentlally from the 1eft The ‘sequence can-
.not proceed since S002 is active even though TO001 Transition Coil is
switched ON, searching to the right. S001 proceeds to S003 since T0O02
Transition Coil is switched ON and S003 is inactive. S002 proceeds to
" §004 since T002 Transition Coil is switched ON.

' ' s Tl

1 .

HY]'S ool - N e
‘ 0 3

T ool

Soo2
To03

5004+

Fig. 6:66-- Evolution. of ;Divergence.Connection (8)
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* Solving S002 and then S001

First, S002 proceeds to S004 and becomes inactive. SO0 is then solved
and proceeds to S002. Proceeding to S002 and S004 is completed in one
scan unlike solving in the sequence of S001 and S002.-

T ooz

5003

T 004

5008

Fig. 6.67 Evolution in Divergence Connection (9)
Table 6.7 summarizes the above situations.

Table 6.7 Evolution in Divergence Connection

Transition Coil State Active Step
Solving Sequence
T0OO1 TO02 T003 After 1 Scan | After 2 Scans
OFF S001, S002
OFF
ON 5001, S004
OFF
OFF 5002, S003
ON
ON 5003, S004
OFF 5001, S002
OFF 5001, 8004‘ 5002, S004 5001—5002
ON -
5002, S004 5002—5001
ON
OFF 5002, S003
ON 5003, S004 S001—S5002
ON -
5002, S004 5002—S001

.

(4) Evolution in Simultaneous Divergence Connection

5001

T 001

5002 54903
T 002 T 003
5004 5005

Fig. 6.68 Evolution in Simultaneous Divergence (1)

In a scan in the situation shown in Fig. 6.68:
(O Both T001 and T002 transition coils are QOFF,

No evolution occurs.
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6.9.2 Evolution with Active Steps Arranged vertically (Cont’d) :

'® TO001 Transition Coil is OFF TOOZ Trans1t1on Coil is ON. ‘ o
Only 5002 proceeds to 8004

® T001 Transition Coil is ON, T002 Transition Coil is OFF.

S002, which is one of the destinations of S001 is active and 5001 does not
proceed. 5002 does not proceed since _T002 Transition Coil is switched OFF.
@ Both T001 and T002 Transition Coils are OFF.

The following two evolution types are avarlable depending on the solving
sequence of active steps.

» Solving S001 and then 5002

In the first scan, $001 does not proceed since one of the destinations, S002,
is active. 5002 proceeds to 5004 since T00Z2 Transition Coil is switched ON.
In the next scan, S001 proceeds to $002 and to S003 since T001 Transition
Coil is switched ON and S002 and S003 at destinations are both inactive.

S 003

T 003

S 005
(a) After One Scan (b) After Two Scans

Fig. 6.69 Ewvolution in Simultaneous Divergence (2)

« Solving S002 and then 5001

S002 proceeds to S004 since T002Z Transition Coil is switched ON and $004
at the destination is inactive. S001 proceeds to S002 and S003 since TO0O01
Transition Coil is ON and S002 and S003 at destinations are -already
inactive. Unlike the sequence of S001 to S002, proceeding to S002, 5003
and 5004 in one scan is, p0351b1e

Table 6.8 summarizes the above situations.

Table 6.8 Ewvolution in Simultaneous Divergence Connection

Transition Coil State ' . Active Step
: Solving Seguence
T001 T002 After 1. Scan After 2 Scans
OFF S001, 5002
OFF - .
ON B ‘S001, 5004
OFF 5001, 5002
ON 5001, S004 5002, 5003, S004 S001->8002
ON : :
S002, S003, S004 - 50025001
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(5) Evolution in Convergence Connection (1)

Fig. 6.70 Evolution in Convergence Connection (1)

In a scan in the situation shown in Fig. 6.70:
(O Both T001 and T2 Transition Coils are switched QOFF.,
No evolution occurs.

& T001 Transition Coil is OFF, T002 Transition Coil is ON.

S001 does not proceed since T0O1 Transition Coil is switched OFF. S002 pro-
ceeds to S003 since T002 Transition Coil is ON and the step at the destination
is inactive.

5001 S002
Tool Tooz

5003

Fig. 6.71 Evolution of Convergence Connection (2)

® TO01 Transition Coil is ON, T002 Transition Coil is OFF.

S001 proceeds to S003 since T001 Transition Coil is switched ON and the step
at the destination is inactive. S002 does not proceed since TO02 Transition
Coil is switched QFF.

] s

T ooz

Fig. 6.72 Evolution of Convergence Connection (3)
@ Both T00! and T002 Transition Coils are ON.

The sequence proceeds by the following two methods depending on the
sequence of active step solving.

* Solving S001 and then S002

S001 proceeds to S003 since T0O1 Transition Coil is ON and S003 at the
destination is inactive. S$002 does not proceed since S003 at the destination
is already active even though T002 Transition Coil is ON.

5001 5002
Too1 Tooz

5003

Fig. 6.73 Evolution ‘of Convergence Connection (4)

» Solving S002 and then S001

5002 proceeds to S003 since T002 Transition Coil is ON and S003 at the
destination is inactive. S001 does not proceed since S003 at the destination
is already active even though T001 Transition Coil is ON.
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6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

« Solving S002 and then S001

S002 proceeds to S003 since T002 Trans1t10n Coil is ON and 5003 at the
proceeding destination is inactive. 5001 does not proceed since S003 at the
destination is already active eyen though T001 Transition Coil is ON.

Fig. 6.74 Evolution of Convergence Connection (5) ‘

. Table 6.9 summarizes the above As-ituati'ons.

Table 6.9 Evolution in Divergence Connection

e

T001 T002 - Agtive Step _ Solving Sequence . .
. OFF |. _ sool, sQo2 - | : S -
. OFF " N B Y - L. 3 ‘
' ON - ) T S001, S003 - ;
OFF 5002, S003
ON 5002, S003 $001—5002
ON : -
5001, "S003 5002—5001
(6) Evolution in Convergence Connection (2) _ 7 L ‘

$001 ] Saoz
. ] -
- Too1 Too2 .
. - A - W
5003, C .- - TR ' L
T 003
5004 o

Fig. 6.75 Evolution of Convergence Connection (8}

In a scan in the situation shown in Fig. 6.75:

@ All T001, TO0Z and T003 Transition Coils are OFF. , . . =~ = = . > ‘

No evolution occurs. . . for o

~ o . - Ve - [
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& TO001 and T002 Transition Coils are OFF, T003 Transition Coil is ON.
Only S003 proceeds to S004.

5001 5002

T 002

Fig. 5.77 Ewvolution in Convergence Connection (7)
(® TO001 and TO003 Transition Coils are OFF, T002 Transition Coil is ON.
No evolution occurs.
@ TO01 Transition Coil is OFF, T002 and T003 Transition Coils are ON.

The following two evolution types are available depending on the solving
sequence of active steps.

* Solving S002 and then S003

In the first scan, S002 cannot proceed since S003 at the destination is ac-
tive even though T002 Transition Coil is ON. S003 proceeds since $004 at
the destination is inactivate and T0O03 Transition Coil is ON. S001 does
not proceed since T001 Transition Coil is OFF.

In the next scan, S002 proceeds to S003 since T002 Transition Coil is
switched ON and S003 at the destination is inactive this time.

2 so0 21 som S 002
Too1 Tooz T 002

5003

T o003

5004
(a) After 1 Scan (b) After 2 Scans

Fig. 6.77 Evolution in Convergence Connection (&)
* Solving S003 and then S002

S003 proceeds to S004 since T003 Transition Coil is ON and S004 at the
destination is inactive. S002 Droceeds to S003 since T002 Transition Coil is
ON and S003 at the destination is already inactive.

5001 So02

T ool Too2

Fig. 6.78 Evolution in Convergence Connection (9)
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6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

(& TO001 Transition Coil is ON, TQOZ and T003 Transition Coils are OFF.
S001 does not proceed since S003 at the destination is active even though TO001
Transition Coil is ON. . .

® T001 and T003 Transition Coils are ON, T002 Transition Coil is QFF.
The following two evolution types are available depending on the solving
sequence of active steps. .

- Solving S001 and then S003 N

In the first scan, S001 cannot proceed since S003 at the destination is
active even though TO00I Transition Coil is ON. S003 proceeds since S004
at the destination is inactive even though T003 Transition Coil is ON. 5002
does not proceed since T002 Transition Coil is OFF.

" In the next_scan,' S001 proceeds to S003 since TO01 Transition Coil is
switched ON and S003 at the destination 'is inactive this time. ’

5,001 - N

T ool

5003

T 003

54004

(a) After 1 Scan (b) After 2 Scans

Fig. 6.79 Evolution in Convergence Connection {10)

« Solving S003 and then S001

S003 proceeds since T003 Transition Coil is switched ON and S004 at the
destination is inactive. S001 proceeds to S003 since TO01 Transition Coil is
ON and S003 at the destination is already inactive. Therefore, unlike sol-
ving in the sequence of 5001 to S003, solving ends in one scan.

Fig. 6.80 Evolution in Convergence Connection {(11)

@ T001 and T002 Transition Coils are ON, T003 Transition Coil is OFF

No evolution occurs.
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All T0O1, T002 and T003 Transition Coils are ON.
Evolution methods differ dépending on the sequence of active step solving.

* Solving S001, S002 and then S003

In the first scan, S001 cannot proceed since S003 at the destination is ac-
tive even though TO001 Transition Coil is ON. S002 cannot proceed either.
5003 proceeds to S004 since T003 is active and S004 at the destination is
inactive, '

In the next scan, S001 proceeds to 5003 since T001 Transition Coil is
switched ON and S003 at the destination became inactive during the pr-
evious scan. S002 does not proceed since S003 at the destination is already
active even though T002 Transition Coil is switched ON.

5001 Soo02

T o0l T ooz

5003

Too3

5004

(a) After 1 Scan (b} After 2 Scans
Fig. 6.81 Evolution in Convergence Connection (12)

Solving S002, S001 and then S003

In the first scan, S002 does not proceed since S003 at the destination is ac-
tive even though TO002 Transition Coil is switched ON. S001 does not pr-
oceed either. S003 proceeds to S004 since TO003 is active and S004 at the
destination is inactive. :

In the next scan, S002 proceeds to S003 since TO02 Transition Coil is
ON and S003 at the destination became inactive during the previous scan.

S001 does not proceed since S003 at the destination has already become
active even though TO01 Transition Ceoil is ON.

Soo2 Soo0z

Tocz Too2

(a) After 1t Scan {b) After 2 Scans

Fig. 6.82 Evolution in Convergence Connection (13)

Solving S001, S003 and then S002

S001 does not proceed since S003 at the destination is active even though
T001 Transition Coil is ON. S003 proceeds to 5004 since T003 Transition Coil
is active and S004 at the destination is inactive. S002 proceeds to S003 since
T002Z Transition Coil is switched ON and 5003 at the destination is already
inactive.
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6.9.2 Evolution with Active Steps Arranged veriicélly ((fc'mt’d)':

. Solvmg S003, S002 and then S001

- S003 proceeds to S004 since TO03 Transition Coﬂ is ON and 8004 .at the
destmatlon is inactive. S002 proceeds-to S003 since TO02 Trasition Coil is
ON and S003 at the destination is already inactive:. S001 does not proceed
since S003 at the destination has bécome active agaln even though T 001
Transition Coil is switched On.

~

S 002

T o002

Fig. 6.83 Evolution of Cnvergence Connection (14} )

» Solving S002, S003 and then S001

5002 does not proceed since 8003 at the destination is active even though

T002 Transition Coil is switched ON. S003 proceeds since TO003 Transition ‘
Coil is ON and S004 at the destination is inactive. S001 proceeds to S003

since T001 TranSItmn Coil is sw1tched ON and.S003 at the destmatlon is

already mactlve . -

. Solving S003, S001 and then S002 R

.S003 proceeds since T003 Transition Coil is 5W1tched ON and 5004 at the
destination is inactive.” S001 proceeds to S003 since "T001 Transition Coil
is switched ON and S003 at the destination is already inactive. ‘ o ‘

So01

T ool

$003

Too3

5004
Fig. 6.84 Evolution in Convergence Connection (15)

Table 6.10 summarizes the above situations.
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Tabie 6.10

Evolution in Convergence Connection

Transition Coil State Active Step .
- Solving Sequence
T001 T002 To003 After 1 Scan After '2 Scans
OFF S001, $002, S003
OFF - :
" .ON 5001, S002, S004
OFF OFF S001, S002, S003
ON 5001, S002, S004 5002, S003, S004 T002—T003
ON .
5002, $003, S004 T003—T002
OFF 5001, $002, S003
OFF ‘ 5001, S002, S004 S002, S003, S004 T001—T003
ON
5002, S003, S004 T003—T001
OFF 5001, 300_2. SOlOB :
ON .
S001, S002, S04 5002, S003, S004 T001—T002—T003
S001, S002, S004 SbO], S003, S004 T002—T001—T003
ON
' TO01—-T003—T002
ON 5001, S003, S004
: T003—-T002—T001
: o T002—T003—>T001
5002, S003, S004
TO03—T001—T002

(7) Evolution in Simultaneous Convergence Connection

@Som

T 001

5003

T 002

5004

Fig. 6.85 Ewolution in Simultaneous Convergence Connection (1)
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6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

In a scan in the situation shown -in Fig. 6.85:

{1) ‘Both- TOO1 and T002 Transmon Coﬂs are OF‘F

No evolution occurs.

(@ T001 Transition Coil is OFF T002 Transmon Coil is ON

S003 proceeds to S004 since T002 Transition Coil is QN and S004 at the desti-
nation is inactive. . .

5002

‘Fig. 6.86° Evolution in Simultanebus Co'nvergence Connection (2

@ TOOl Transition Coil is ON; -T002. Transition Coil is OFF
No evolution occurs. -
@ Both T001 and T002 Transition Coils are ON, . ‘

The following two evolutlon types are available dependmg on the solving
sequence of active steps ' :

« Solving S001, 5002 and then 5003

in the first scan, S001 and S002 do not proceed since S003 at the.destination
is active even though T001 Transition Coil is ON. S003 proceeds since T002
'I‘ransmon Co1l is switched ON and S004 at the destination is inactive.

In the next scan, SOOl proceeds since T001 Transition Coil is switched ‘
ON and.5003 at the destination is already inactive. :
a:] 54002

L)

&5 IR

T ool
5003
T 002

] so0a

{a) After 1 Scan _ (b) After 2 Scans

Fig. 6.87 Evolution in Simultaneous Convergence (3)

. Solving S003 and then S001 (S002) E ‘

5003 proceeds to S004 sincde TO0O02 Transition Coil is ON and 5004 at.the
destination is inactive. $001 and S002 proceed to S003 since TO001 Transition
Coil is ON and S003 at the destination is already inactive.

—286-



%001 * 3002
LA

. T ool
5003
T oo2
S 004

Fig. 6.88 Evolution in Simultaneous Convergence Connection(4)

Table 6.11 summarizes the above situations.

Table 6.11 Ewvolution in Simultaneous Convergence Connection
Transition Coil State| Active Step
- Solving Sequence
TO001 TOOZ After 1 Scan After 2 Scans
OFF 5001, S002, S003
OFF — '
" ON S001, 5002, S004
OFF 5001, S002, S003
ON 500t, 8002,‘ 5004 5003, S004 5001, S002—S003
ON
5003, S004 S003—S001, S002

(8) Evolution

in Loop Connection (1)

Fig. 6.89 Evolution in Loop Connection (1)

|—

5061
T ool —te T003

So02

Tooz
So03

In a scan in the situation shown in Fig. 6.89.

@ All TOO1, T002 and T003 Transition Coils are OFF.

No evolution occurs.

@ TO001 and T002 Transition Coils are OFF, TO003 Transition Coil is ON.

S002 checks Counter Transition T003 since T002 Transition Coil is QFF. T003
Transition Coil is ON, but S001 at the destination is active, S002, therefore,

does not proceed,
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6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

® T001 and T003 Transition Coils are OFF, T002 Transition Coil is ON.

S002 proceeds to S004 since T002 Transition Coil is ON and 5004 at the destl—
nation is inactive. S001 does not proceed since T001 Transition Coil is OFF.

e T 003

Fig. 6.90 Evolutlon in Loop Connection (2)

@ TOo1 Transition Coil is OFF T002 and TOOS ’I‘ransmon C01ls are ON.

S002 proceeds to S003 since T002 Transmon Coil is ON and S003 at the

destination is inactive. T003 Transition Cond1t10n Circuit is not solved at this
time.

-—t— T 003

Fig. 6.91 Evolution in Loop Connection (3)

& T001 Transition Coil is ON, T002 and TOOB_Transition coils are OFF.

$002 does not proceed since both T002 and TO003 Transition Coils are QFF.
5001 does not proceed since S002 at the destination is active even though TO0O01
Transition Coil is ON.

(® T001 and T003 Transition Co1ls are ON, T002 Transition Coil is OFF.

Neither S001 nor S002 proceed since the steps at the destinations are active.

@ TO001 and T002 Transition Coils are ON, T003 Transition Coil is OFF.

The evolution method differs depending on the solving sequ_ence_of,active steps.
« Solving S001 and then 5002

In the first scan, S001 does not proceed since S002 at the destination is
active even though TO00! Transition Coil is ON. 5002 proceeds to S003 since
TOO2 Transition Coil is ON and S003.at the destination is inactive.

In the next scan, S001 proceeds to S002 since’ TOO1 Transmon Coil is
ON and S002 at the destination is already inactive.
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T o2 T 002

5003 So03

| - (-
500l S o0t
T o0t —— Tae3 T ool —— To03
$ 002 . Sooz2

(a) After 1 Scan (b) After 2 Scans

Fig. 6.92 Evolution in Loop Connection (4)

* Solving S002 and then S001

S002 proceeds to S003 since $003 at the destination is inactive and T002
Transition Coil is ON, S001 proceeds to S002 since T001 Transition Coil is

switched ON and S002 at the destination is already inactive.v

S001
T o051 . = T003

5002

T o002
5003

Fig. 6.93 Evolution in Loop Connection (5)

All T001, T002 and T003 Transition Coils are ON.
Same as in @,

Table 6.12 summarizes the above situations.

Table 6.12 Evolution in Loop Connection

Transition Coil State Active Step .
: : Solving Squence
TO01 T002 T003 After 1 Scan- After 2 Scans
' OFF S001, S002
OFF -
ON 5001, S002
OFF
OFF 5001, S003
ON
ON 5001, S003
OFF 5001, S002
OFF
ON 5001, S002
ON
5001, S003 5002, S003 5001—-5002
ON
S002, S003 5002—5001
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6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

(9) Evolution in Loop Cconnection (2)
R |

—— To03

Too2
S 003 . - s

Too4

5004
Fig. 6.94 Evolution in Loop Connection. {(6)
In- a scan in the situation shown in Flg 6.94: - -"" ' '

)] All T002 TOO3 and T004 Transmon les are, OFF
No evolution occurs.

(3 TO002 and T003 Transition Coils are OFF, T004 Transition Coil is ON.
Only S003 proceeds to S004. : -

. To003 ‘

Fig. 6.95 Evolution in Loop Connection (7) °~ ' ‘

@ T002 and T004 Transition Coils are OFF, T003 Transition Coil is ON.

S002 solves Counter Transition-T003 since T002 Transition Coil -is OFF and
proceeds to loop destination S001 since T003 Transmon C011 is ON S003 does
not proceed since T004 ‘Transition Coil is OFF. .

5001 ' <
. To0t =+ , —— To003

soo2

Tooz |
so __
=4 To04 ‘ ' ’ ‘
[ ] so0e :

Fig. 6.96 = Evolution in Loop® Connection (8)
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® TO002 Transition Coil'is OFF, T003 and T004 Transition Coils are ON.

S002 solves Counter Transition T003 since T002 Transition Coil is OFF and
proceeds to loop destination S001 since T003 Transition Coil is ON. 5003 pro-
ceeds to S004 since T004 Transition Coil is ON.

—— T o002

Fig. 6.97 Evolution in Loop Connection (9)

® T002 Transition Coil is ON, T003 and T004 Transition Coils are OFF.,

S002 does not proceed sinpe 5003 at the destination i_s active even though TO002
Transition Coil is ON, S003 does not proceed since T004 Transition Coil is
OFF,

® T002 and T004 Transition Coils are ON, T003 Transition Coil is OFF.

The following two evolution types are available - depending on the solving
sequence of active steps - ‘

* Solving S002 and then S003

In the first scan, S002 solves Counter Transition T003 since 5003 at the
destination is active even though T002 Transition Coil is ON, but does not
proceed since TO003 Transition Coil is inactive. S003 proceeds to S004 since
T004 Transition Coil is switched ON.

During the next scan, S002 proceeds to S003 sisnce T00?2 Transition
Coil is ON and S003 at the destination is already inactive.

|

5001

—t— T 003 T o0l —— To003

‘5002

Too2
] Soo03
T 004

] S04

(a) After 1 Scan _ {b) After 2 Scans

Fig. 6.98 Ewvolution in Loop Connection (10)
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6.9.2 Evolution with Active Steps Arranged vertically (Contd) -~

- Solving S003 and then S002 |

S003 proceeds to S004 since T004 Transition Coil is switched ON.- S002 pro-
ceeds to S003 since T002 Transition Coil is ON and S003 at the destination
is already inactive.

Unlike solving $002 and then S003, this solving sequence completes
evolution in one scan. -

L

$ 001
Toot - = T 003

5002

T 002
5003

T 004

S oo4

Fig. 6.99 Evolution in Loop Connection 11y

@ T002 and T003 Transition Coils are ON, T004 Transition Coil is OFF.

S002 solves Counter "I‘ransi'tion”I“OO'E’;‘since S003 at the destination is active
even though T002 Transition . Coil is ON, but proceeds to 5001 since T0O03
Transition Coil is switched ON, T .

S003 does not proceed since T004 Transition Coil is OFF.
|

—— To003

Fig. 6.100 Evolution in Loop Connection 12}

All T002. T003 and T004 Transition Coils are ON.

The following two evolution types are available depending on the solving
sequence of active steps. ‘

. Solving S002 and then 5003

S002 solves Counter Transition T003 since S003 at the destination is active
even though T002 Transition Coil is switched ON, but proceeds to 'S001 since
T003 Transition Coil is switched ON. $003 proceeds to 5004 since TO0OO04
Transition Coil is switched ON.
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Fig. 6.101

-

5001

T ool —t= T 003

5002

Too2
5003
T 004

5004

Evolution in Loop Connection (13)

* Solving S003 and then S002

S003 proceeds to S004 since T004 Transition Coil
ceeds to 5003 since T002 Transition Coil

destination is already inactive.

Fig. 6.102 Evolution in Loop Connection (14)

-

S 001

T eol

5002

—+— Too03

Too2

5003

T 004

S 004

Table 6.13 summarizes the above situations,

Table 6.13 Evolution in Loop Connection

is switched ON, S002 pro-
is switched ON and S003 at the

Transition Coil State Active Step .
Solving Sequence
To0Z T003 To04 After 1 Scan After 2 Scans
OFF S002, S003
OFF -
ON 5002, 5004
OFF
OFF S001, S003
ON
ON ., 5001, S004
OFF - 8002, S003
OFF ON 5002, 5004 5003, S004 S002—5003
ON 5003, 5004 S003—5002
OFF 5001, 3003
ON ON S001, S004 5002—5003
5003, 5004 S003—-8002

-293-




6.9.2 Evolution with Active Steps Arranged vertically (Cont'd)

(10) Macro Step Evolution

. . MACRO STEP S002
" - 5003

—t— T Ti

5004

—— To004

5005 .

—4= T 005

- . o1

Fig. 6.103 Macro Step Evolution (1)

In an SFC flow shown in Fig. 6.103, active S005 does not proceed since Macro
Step S002 at the destination is active even though T005 Transition Coil is

switched ON :

One precaution about macro steps is fhat macro steps only connect
master and expanded views, but prohibit any active steps in expanded views
to proceed to them. Therefore, when creating an SFC flow as shown in Fig.
6,103, the system will not have evolution unless a transition {(which has a
transition condition circuit whose transition'f_:qil is always switched ON) and
a dummy step (wait step without an action circuit) are put below Macro Step
S002. or Step S005 and Transition T005 are shifted to the master view. Fig.
6.104 shows the SFC flow which has S005 and TO005 shifted to the master view.

MACRQ STEP 5002 : T
- - T
; S04,
—— Too4
v
‘ Fig. 6.104 Macro Step Evolution (2)

Control delays by one sf:'z_ifl 1f a dummy step and a transition are
put_in the mdster_view. The SFC flow shown in Fig. 6.104 performs exactly
the same control as that of the SFC flow shown in Fig. 6.103.. oo
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6.10 SFC SIMULATED OPERATION FUNCTIONS

The following two simulation operation functions are provided for use du-
ring SFC program creation. SFC programs can be easily debugged by using
them sklllfully

f -

6. 101 Disable Function

If a step at the destination is dlsabled durmg program solvmg even though
conditions for evolution are established, evolutlon does not occur and the top
step is held until disable is released. ThlS ‘funciton is used if a step is not
desired to be converted active during program creation, or in other cases.
Disable can be designated through the P150 programmmg panel. Disabled
steps are represented in views as shown below.

D 5003 o ' I A T ,
: . .o I I
{(a) Normal State ‘ (b) Disabled State

A disabled step below a dlvergence connectlon does not proceed even
if the transition coil of the transition above the step is switched ON. It
proceeds to a step below which is switched ON by another transition coil,

A disabled step below a simultaneous divergence connection does not
proceed even if the transition coil of the transition above is switched ON.
Simultaneous divergence proceeds only if the transition coil is switched
ON and none of the steps below are disabled.

A disabled step below a loop connection does not proceed downward
even if the transition coil of the transition above is switched ON and remains
held until the transition coil of a counter transition is switched ON. It pro-
ceeds around the loop when the transition coil of the counter transition
switches ON. In loop connection, a step continues to go around the loop
until the disable. state is released. (It is sometimes held depending on the
transition condition circuit of the counter transition.)

6.10.2 Hold Function

Steps in a hold state are put in a perfect hold state , and their action circuits
are solved. However , transition condition  circuits of transitions connected
below are not solved. Therefore, counting up is not performed until the
hold state is released even if timers and counters are used in the transition
condition circuits of the transitions in a hold state below., Steps in a hold
state are represented on the P150 programming panel as shown below.

{a) Normal State (b) Hold State

When a macro step is put in a hold state ., the hold state is applied
to the step immediately before a macro return, and the transition is solved in
this case. Proceeding to the next step is prevented if a macro step is put in a
hold state. '
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'SECTION 7 . S
|0 ALLOCATION

Since 7O module can be located at any module slot corresponding to 1,70
allocation, a variety of combination of 1,0 modules is available. Before
operating GL60S Controller, be sure to set 1,70 allocation table to the CPU
module memory using the P150 programming panel. '

1,70 allocation is made indebendently to each location. - A change of

‘If/-O allocation made to a location does not affect those for the other loca-

tions. For the operation of IZO__ allocation, refer to the'_ *P150 Programming
Panel User’s Manual” (SIE-C815-14.2). . * I

7.1 1O CONFIGURATION

As shown in Fig. 7.1, the 170 section of GL60S is composed of three chan-
nels. The maximum number of 1./O modules that can be mounted is 256 each
for discrete input; discrete output, register input and register output, for
a total of 1024 modules maximum. ’ ' .

A total of 4096 discrete I,/0O points and a total of 512 sets of register

1,0 can be mounted in any location of the 1O modules.
- v - N *TO CHANNEL 3

l.;- = . ‘- -
) CHANNEL 2
. CHANNEL 1. - : -1 .
lf | POSSIBLE
+ . i . |upTO . R
. . s STATION31.
o . ’ = .- N
w E % - °
E :)Q_EDD#KJE- Dl |~ ||| |wlo|r~|w
O = | = By == L
weer |25 |2 5121221555 g (o5 |5(5(5\2|E |55
E%U_‘-:’ S R i gle|o|plaie|a|a|s >
b7 : =4
. L3 <
- - _
£l ' T
5
é :va.mw'rsmm 2 rNlo|ls|lv|we|~o®
EleElElEiR=E|ElE Elelele]Ee
rackz 3| [51518161518151818). |- |3 518151515(51518|8
nlo|e|nie|n|a|la|® e »|o|a|ala|d|d|ala
= R 5 , .
= =
- -
g 2l0]
2 =
=l = El=|e
) racks |E| 1815/5/5151518/519 2| 1513/5/5815(58|81513
1% hilniplo|d|e|e|n|® 4 7o |d|a|s|dlade|B
><|:J ‘ xﬂ'_ e
= 2
» >
tLLI z
a a. >
=] =2
tltt'l :vamwhmm 2 :NMvmwr\mm
Ele(kl=l=l=]E= [l Wl Wl el el el M
Rack4 2| 19191518161518|615 HREIE R RN EE
2| _|o|o|w|aelalala|a 2| |[oin|nla|ale|a|e|®
5 3
z E
o
£ U . - STATION.t _
é ;:qu-anco‘r-sco‘o:
. Elelele|-]e|=]l=
RACKS |21 1919191819)9191919
- e |G |h|n|n|n|n|w
=2
= -

Fig. 7.1 1.0 Section Configuration
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7.2 1,0 MODULE LAYOUT

IO modules may be installed at any location of channels 1,2 and 3 only in
a range of 4096 discrete I./O points and 512 register 1O points. They need
not be installed in contiguous locations. - However, it is recommended that
the IO modules be installed in groups (by input and output, voltage level,
application, etc.). Fig. 7.2 shows a sample layout of [, O modules.

SLOT1{SLOT 2 | SLOT 3 |SLOT 4 |SLOT5 |SLOT 6

MAIN ) B 2701 | B2501 | B2501 | B2700 | B 2500 | B 2500

POWER CPU - I0P

SUPPLY REGISTER | DISCRETE | DISCRETE |REGISTER | DISCRETE | DISCRETE

INPUT | INPUT | INPUT |QUTPUT|OQUTPUT |QUTPUT

i

SLOT SLOT 2 SLOT 3 SLOT 4 SLOT5 SLOT6 SLOT7 SLOT8 SLOT9

.
&3]

AUXIL- E? B 2801 B 2802 B 2803 B 2501 B 2501 B 2501 B 2501 B 2501 B 2501

TARY :

POWER 8

SUPPLY | 5| REVERS- | PRESET |POSITION- | DISCRETE | DISCRETE | DISCRETE | DISCRETE | DISCRETE | DISCRETE
N | BLE ING |

COUNTER | COUNTER INPUT INPUT INPUT INPUT INPUT INPUT

Fig. 7.2 Sample Layout of {,/0 Modules

7.3 1/0 NUMBERS

170 signals include discrete inputs~outputs and register inputsoutputs (numer-
ical value). The reference number is used as the 17O number,

" Table 7.1 10 Number List

InputQutput Type IO Number (Reference Number)
Discrete Input (Input Re‘lay) . 10001 — 14096
Register I nput (Input Register) 30001 — 30512
Discrete Output (Qutput Coil) - 00001 — 04096
Register Output {Output Register) 40001 - 40512

@ The table above shows the range of L0 numbers as signable to each group of L0
signals. Note the following limitations: ’ :

* Discrete inputs -+ discrete cutputs = 4096
* Register inputs + discrete outputs = 512
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7.4 |/O MODULE LOCATION : - -

The, location- of an 1,0 module is defined- by a channel-.number; a rack
number, and a slot number. Number .0of slots . dlffers dependmg on channels
stations and racks as shown in Table 7.2. ~ . . S -

Table 1.2 Number of Slots at Each Channel Statuon and Rack

; . CH No. RACK Ro. 1| 2 3 [ 4 5 Name
L N 9 9 9 Local
. | Station 1 .. -- 8 | 9 9 9 —
- Station 2 8 g 9 9 | - . o
- . - T - o : ; Remote 1
Station 31 8 9 | 9 g —
Station 1. g8 | ‘9 9 9 —
- Station 2 8 | o | 9 | 9 | - T
3. : : : ; ; Remote 2
Station 31 . 8 "9 9 9 -

Number of slots to be allocated is a maximum of 256 slots for each of
+  discrete 70 and register L7O.

It is permissable to assign- a.pair -of discrete input and output or. a
pair of reglster input and output to a slot. This is possible owing to the
modules, such as the counter,. PID, and positioning module, each of which
deals with discrete mputs/outputs and register mputs/outputs (called a
modular-module). The number of 1,70 points allocated to"a slot is giver in
Table 7.3. :

" Table 7.3 Number of Input,Output Pbints Allocated to a Slot

.. Input/QOutput Type ‘Allowable 1,0 Points in Allocation
Discrete Input ) -8, 16, 24, 32, 64
Discrete .Output . . 8, 16, 24, 32, 64
Reg_istér Input | ) . ' 1—8 )
Register Output. ' A 1 — 8_ - ) )

@ 1. Any 17O allocation is available in the range of 170 points given.above.
. To a slot where a 16-point discrete output module is installed, for example
8 or 16 discrete outputs must be allocated.
If 24 or 32 points are allocated to the slot (it is possible through the
P150 programmlng panel), the outputs may be degraded.

2: Up to 128 dlscrete 1.0 points can be allocated in units of 8 pomts for
future expansion. At present, however only B2804 and B2805 can ‘deal with
more than 64 deiscrete 1L70Os.

3. External data is stored as is in input registers as register input. If input
as BCD, internal processing does not perform correct arithmetic operations
unless binary conversion is conducted using the arithmetic function BIN.
Similarly, register output must also be output by BCD after converting it
into BCD using the arithmetic function BCD.
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The following conditions are established "with the number of points allocated
to each station, assuming the numbers of discrete 1,70 points and register
L0 points to be DI, DO, RI and RO. -

1 Input: 281 + 2RI =< 512 2 Output: —%Q + 2RO

IA

512

P Y

7.6 TYPES OF 1,0 MODULES AND I/d ALLOCATION

The maximum number of L0 points for allocation is specified in accordance
with the type of 1.0 module as shown in Table 7.4. Refer to Table 7.4
and the followings.

* Registers can be allocated, in 16-bit binary forms, to a discrete module,

* 170 allocation for the register module can not be performed in discrete
form. Register module 170 data is given in 16-bit binary form.

« Analog modules can not. be allocated in discrete form.

* Both discrete and register points must be allocated to counters and position-
ing modules. '

* Allocation is not necessary for the power supply module because it does
not deal with 70O signals,

Table 7.4 Number of 1,70 Points for Allocation by Module Type

Modules Type
16-point Discrete . B2501, B2503, B2601
32-point Discrete B2505, B2507, B2603, B2607
Input
Register B2701
Analog B2703
16-point Discrete . . B2500, B2600, B2900, B2904
32-point Discrete B2504, B2602, B2606, B2902
Qutput
Register B2700
Analog B2702
Reversible Counter B2801
Preset Counter B2802
Positioning B2803, B2813
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7.6 I/O ALLOCATION REFERENCE -NO. - - -

The reference number should be the f1rst number allocated to the slot .For
discrete L0 allocation, the reference numbers must begm with fixed numbers
as follows.

« First number-of discrete p'utp'ut = 00001 + 8n (n=0, 1, 2, ..., 511)
. First number of discrete input = 10001 + 8n (n=0, 1, 2, ..., 511)

The following 11m1tat10ns ex1st m relatlon to_ the range of the GL60S
reference numbers. - - .

-« First number of dlscrete output + number’ of points =4097

- First number of discrete input + number of points = 14097 _°
. First number of register input + number of points = 30513

+ First number of register output + number of points = 40513

7.7 HIGH-SPEED STATION

When two-level scan is specified, the solving of programs ‘and the 17O proces-
sing are as follows;

(1) SFC & high-speed segment programs are solved every high-speed scan.
.(2) Local 1,70 processing is done every- high-speed scan.
(3) Remote 17O processing is done every low-speed scan.

Thus, local I,/0O data are updated every high-speed scan in SFC & high

speed segment programs Howéver,” remote I/O data are not updated every
-hlgh speed .scan  in” these programs They are updated every 1ow-speed scan.

I[f some remote I/O data must be updated every ‘high-speed scan, the
remote IO station must be specified as a high-speed - station. By specifying
as a high-speed station, h1gh speed 1,70 processing is executed with the
station every high-speed scan. The reference data allocated to the station
will be updated every high-speed scan.

A maximum of eight stations can be s'pecified per remote channel
(channels 2 and 3) as high-speed stations. The reference Nos. allocated to
the high - speed stations must be sequential in the Statlon

If one-level scanning is selected as the scan level, all I/O processing is
performed on each scan. ngh speed station allocatlon is not needed, and
only normal L0 allocation must be set.

Refer to the P150 Programmmg Panel Manual (SIE—C815-1'4-'2) for
programming _ panel [ 0" allocation and high- spe_ed station - allocation
operation. )

7.8 1,0 ALLOCATION AND HIGH-SPEED STATION

No problem is caused if normal 1,0 allocation reference and high-speed
processing allocation reference match perfectly in each station. If mis-
matched, the following will result.
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(1) If 7O allocation reference inside each station is larger than high-speed
processing allocation reference

I/C ALLOCATION
HIGH-SPEED PROCESSING
ALLOCATION

In this case, 1,70 processing is performed during each high-speed
scan, and the I/O side sends IO data to the CPU on each high-speed
scan. The CPU updates only data which is allocated for high-speed pro-
cessing during high-speed scans. Thus, the input data in the shaded part
“is neither reflected on the ladder circuit, etc. of the high-speed segment
nor output. Therefore, this allocation results in execution of wasteful
I/O processing.

No problem will be caused in 1,70 processing or in solving if
" 1,0 allocation and high- speed station: data are mlsmatched once this
recognized. :

(2)"If allocat1on of hlgh -speed station is spreadmg to I/O allocatlon range

in each statlon
/0 ALLOCATION :
HIGH-SPEED PROCESSIN;l
ALLOCATION / . SR
%

.

5

- . In this case, the shaded part is not allocated for 170, and the
I/O section does not send 1.0 data of .this part to the CPU.. The CPU
updates it as .0 (OFF‘ for coils), and solving is performed Wlth incorrect
data

! . ]
t J I

I L : . .
High-speéd ‘station allocation by ‘this method’ must ‘be avoided.
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SECTION 8 ‘ o .
‘GL60S” APPLICATIONS "~~~ = 0

8.1 NOTES ON APPLICATIONS

Memocon-SC GL60S should be used to meet your system specifications paying
attention to the following points.

- S ;

8.1.1 Backup Circuit T

13

Since GL60S is more reliable than relays, and also their eventual faults can
be repaired qu1ck1y, it. requires no backup circuit in -ordinary :systems. How-
ever, when it does require . +a backup circuit because of the. special nature of
the system, , the selection of a proper . backup. method | requires an- important
con51derat10n An external manual, circuit and standby GLGOS are sound methods.

3

’ ' - . a4

8.1.2 Interlock

The GL605 CPU is provided with,a.self- diagnosis function .of stopping opera-
tion and turning output OFF when the stored ladder circuits (program) are
destroyed, or when module cards develop faults. However, some: faults and
misoperations are not detected, and may destroy machines and devices. Where
there  is a- possibility of such destruction, start and stop the system under
redundant control such as externmal interlock and electric-mechanical redun-
dant control. . R .

LI

8.1.3 Control Panel Layout U qli ‘

. . ] .
Lay out the control panel locations in consideration of the electrical environ-
ment conditions. For details, i"qfér ‘to Par. 8.3, “CONSTRUCTION, INSTALL-
ATION AND WIRING OF CONTROLr PANEL." - — ~ '

B.1.4 Local Station Network Processing

The network procéssing method of GL60S has ‘been’explained in this manual.

However, for reading ‘the’ ON' and OFF states of all mput 51gnals 1nto the

CPU- module’ of -GL60S correctly, the ON and OFF 'states’ of ‘input’ 51gna1s must ‘
continue longer than the total delay time in the input module and one“scan

time. Therefore, when dealing with signals of short duration, special devices

such as external memory circuits must be used, and for limit switch signals,

the dog length must be sufficiently long. Refer to Fig. 8.1.

Qutput signals are also delayed up to the total of one scan time and
the delay time within the output module. Therefore, for applications requir-
ing a high degree of accuracy, some external devices are required. Refer
to Fig. 8.2.-

. ' 1 SCAN 1 SCAN
INPUT SIGNAL OF |
INPUT MODULE _| T\ /6001 E DELAY———— OUTPUT COIL _|_ | |
{EXTERNAL SIGNAL) I-# -7 ]—_CI' MODULE STATUS AT CPU OUTPUT TO OUTPUT :
OUTPUT AR DELAY o o MODULE AT SCAN
SIGNAL OF INPUT SIGNAL
7| (INDEFINITE)_] DELAY - MODULE
INPUT MODULE e L By seAN QUTPUT MODULE | gOELAY [ MODULE ‘
INPUT RELAY L | (INDEFINITE}  QUTPUT SIGNAL OF
STATUS AT CPU OUTPUT MODULE
- CHANGING AT SCAN START {(EXTERNAL SIGNAL)
Fig. 8.1 Input Signal Delay . Fig. 8.2 Output Signal Delay
g
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8.1.5 Remote Station Network Processing

1,70 processing of a remote station is performed as follows.

1 SCAN

SCANNING )
INPUT OuUTPUT

CPU

LOGIC I
SCANNING
TA

. n
_E)'?CHANGEI_'* — ; ] . —
O
o
o
| e AN uT N uT Mo N,
15ms
amy
o .
i
10 SEHVICE' (NCTOUT) (N (N _TOUT] ITN'___LQTL}D
t ) T ) t i t $
. f
' A A : ) - A
® ® ‘ OUTPUT SIGNAL CHANGE

—_———
INPFUT SIGNAL CHANGE

Fig. 83 Remote 1.0 Processing

If the input signal changes at Point the output signal to this data is
output after (2+ ) scans ( «changes in accordance with [,/0O allocation. )
If the input signal changes at Point @&, approximately three scans are
needed before the output signal is output.

8.2 CALCULATION OF MEMORY CAPACITY

To find the required number of memories is a difficult task in composing
any system. Exact numbers can only be determined from the intended ladder
circuits, but here, the memory capacity of GL60S may be roughly found as
follows. Although more memories are required when the number of 1,70
signals increases, and when the sequence becomes more complex (more
complex control),

40 x Number of Output Coils
is taken as a rough guideline regarding the number of memories (words).

Additional sequences may become required during trial and adjustment
operations, and for this reason, some reserve memories should be prepared
from the beginning.
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8.3 PRECAUTIONS FOR USING |0 MODULES © . . v :
8.3.1 Input Module . T S 2 ety
(1) Inductive Load

Where an inductive load is connected in parallel with the input module as
shown in Figs. 8.4 and 8.5, connect a surge absorber or flywheel diode in
parallel with the inductive, load respectlvely for the AC input module -and DC
input module. Lo g ,

,
-y -

" ; o*
INDUCTIVE LOAD] 1 N INDUCTIVE LOAD
l_ == @ B 35 o— @
1o ot
.,__._.q) c)_ h —— 1]
! i E %@ ! _@ I
y : ! ' A : L A
I . Lo
- _-_ ! ' "“ “¢&—=o0 o—
. 82501 B2603
, y : /\J(stos) . T
voa b T T 24VAC/12VDC
100VAC (200 VAC) :
) .- R % - - v *

*The surge absorber capacity should be se- " The flywheel dlode should be selected corre-
lected corresponding to the load. It is rec- sponding to the load. It is recommended
ommeded that_type CR 50500 (made by =~ that type .Fl14 series (made by NEC) or
Okaya Electnc Industries Co. )or‘equivalent : equivalent be used e . .
be used.” .- o . o I

Fig. 8.4 AC Input Module -~ =~ Flg 85 DC Input Module . )
Lt BRI 1.

(2) Input Dummy Resistor

Where the external wiring is long or where thére is an induction source In
the vicinity, iconnect a dummy. resistor in parallel sto the -mput module, as
shown in Flg 86, - .. '

[T T T 1, S ear S}

. , R . . et R . . : -
Sk . N . . i - L T et 4

* T oUmmy RESISTOR T
% ? l E] + N - .
LONG| ' ,
—
O o— 1
| _ I.- : -I i s st
- o n @ R : INPUT DUMMY RESISTOR
. s .ot c e @ ¢ B2501:5KQ (W =.10W)
b5 —t—@ B2503: 10k (W = 20W) .-
B2501
/_\_/(82503
100 VAC (200 VAC)

Fig. 8.6 AC Input Module
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(3) Leakage Current in Input Equipment: '

Some input equipment (e.g. noncontact switches and limit swithces with LED)
has leakage current during the OFF state. If this equipment is connected to
AC input modules, it may .fail to maintain the voltage for an OFF condition

which is an input due to leakage current, and input signals may not be cut
off. ‘ .

(Example) A non-contact switch with 5 mA of leakage current is connected
to B2501, . ' '

NON-CONTACT oo -
SWITCH _ B2501
— 80-130 VAC —
Py COMMON A
et t=---- TN ; ‘
I | LEAKAGE Tvil i Zi
R I\ 1 _CQER_EIET_=_5_m_A_ . ,: {APPROX 1 0k{d)
v INPUT '

Fig. 8.7 Connection of a Non-contact Switch

If the leakage current is 5 mA, the input voltage (Vi) of B2501
becomes; :

Vi = 5mA X Zi = bmA x 10kQ.= 50V ..

Since this does not satisfy an input condition (OFF voltage = 30 V or less),
input signals may 'not be cut off: In this case, add a proper dummy resistor
to the input terminal of B2501.

. Lot . . P T ER T,

. B2501
80-130 VAC ——

COMMON

. DUMMY RESISTOR
! ' Rl Vi

[ 4] ]
INPLT_

Fig. 8.8 Addition of a Dummy Resistor

A ‘
(APPROX 10 k(1)

The value of the dummy resistor R should be decided so that an input
voltage Vi of B2501 becomes 30 V or less.

R X Zi :

R leakage curr.e?nt <30V N

A T . Vo

R x 10rQ ' L .
mx5mA<30V . | ..R<15k\Q, .

Thus, the value of R becomes 15 kQ or less. However, if the value is
too small, heating value increases, ‘resulting in the need of.a resistor with
large wattage, ’

Assume that the value of R is 10 k. + Then the wattage W of the
dummy resistor becomes: o o

s

W = (power source) _ (100V)*
R T UI0RQ

Generally, the wattage W of the dummy -resistor is taken to be 3W to
provide a surplus wattage about three times more than required. Lo

—1a W e=1W
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1}
“

(4) ON_/OFF Conditions of DC Input Module = . . . - . o~

NPUT - 4« o B2603. ¢ N
" _DEVICE . o )
R S 0, AR

- v'f' . '. N R I -
Coal e N R [ YR R
-1+
—-—ag .
¢ - ExTERNALJrCOMMONr R I OIS S

POWER SUPPLY - - .
10.2-26.4 VDC

Fig. 8 9 ON_~OFF Conditions of B2603

Input conditions of B2603 are an 2
ON level: 9 VDC or more-'" - :
OFF. level: 6 VDC or: less -

‘(Example) When a 11m1t sw1tch Wlth LED ‘is connected to B2603

.- ) B2603 ‘
T .{‘. l K . ,7 N ..

v

= INPUT
1]
33k| ‘
1 (. 1 b . -
o B ! ‘ 24 ki
LEAKAGE CUHFIEN'_I'_@_n]ﬁ
45 | Ju t .

24V0C +COMMON|

‘.—‘i""' . L -

Flg 8 10 Connection of 'a Limit Swatch with LED . |

If the leakage current is 4 mA, then AT _— \ ‘
Vi=24kEQ X 4mA = 9.6V . ' .

This does not satisfy the input condmon (OFF level = 6 V or less). There-
fore, add a proper dummy re51stor to the input terminal of B2603 so that the
input condition is satisfied: C
L 32§03 N

' ST -IN_PUd : ‘
DUMMY T j )
_ .| ressTOR t R F2: B o

i v .ot . *

+ comn’non]’

Fig. 8.11 Addition of a Dummy Resistor

The value of a dummy resistor R should be chosen such that the input
voltage V, of B2603 becomes 6V or less. '

24kRQ X R A
24kQ + R <6-V .

Thus, the value of the resistor becomes 3kQ. "
Necessary wattage W is; '

P

4mA>< -..R<4kﬂ B

_ (power supply voltage)* _(24V)* _ , . _ . _
W= s =22 50 = aboit 200 mW . ‘

In general; the wattage of a dummy resistor. is taken to be 0.5-1 W to provide
a surplus wattage about three times. more than required. A :
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(5) Connection to Input Equipment with Different Voltage

Usually, power voltage of input equipment should be matched that of input
modules. However, Table 8.1 shows possibilities of connecting input equipment
having different voltages.. . .

Table 8.1 Possibilities of Connecting: Input Equipment
Having Different Voltages -

Example of Input Equipment

Connection Possibilities

® Open collector output (V,>V,)

B 2603

+COMMON i -

INPUT

INPUT
- EQUIPMENT

Can be connected. However,
the voltage resistance of the
output transistor of the input
equipment should be 40 V or
more,

® With resistor, LED or diode (V,>V,)
B 2603

'  +COMMON[ 7~
" CURRENT PATH \

12 VDC -

INPUT -
L_ EQUIPMENT

Cannot be connécted. When the
input equipment is OFF, cur-
rent shown by a dotted line in
the left figure may flow and
input does not become OFF.
Especially, in case of LED,
reverse voltage may be applied
during the OFF time to the
equipment with LED and the
LED may he broken.

@ With open collector or diode (V,<V)

B 2603

+ COMMON T
"l : |

B r
INPUT

[INPUT
I-J EQUIPMENT

Can be connected.

@ With resistor or LED (V. <V,)

B 2603
~ CURRENT PATH|
v o . 3
24VDC j
2 == g KT i
48VDC -]- N
| - l HINPUT

T __|EQUIPMENT

Cannot be connected. When the
input equipment is OFF, cur-
rent shown by a dotted line in
the left figure mav flow and
the LED of the input equipment
comes on dimly.
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(6) Caution in Using B2603. -~ .

Ambient temperature of B2603 -{32- point) input modules depends on the exter-
nal .power supply, voltage and the number of input-points that are ON at the

same time.

AMBIENT .
TEMPERATURE - *

LI

(©) EXTERNAL POWER SUPPLY AT 12 vDC
VOLTAGE'204-240VDCT 7 " .
3] e A AR
— !
_ 264VDC I A
50— PN L -
* IA - _
4Bp————— .
a0r
0 25 75 100(%) -

Fig. 8.12 Adjustment of Ambient Temperature

8.3.2 Qutput Module

1) Connectlon to Contacts

Where connectmg contacts to an -inductive load of the output module,

‘

s

¢
.

+

Adjust the ambient temperature within a:value shownin Fig. 812

as

sHowh in"Figs.’ 8.13 and '8.14, always connect a surge absorber or.a flywheel

dicde in parallel to the mductlve load.

*

B 2500

1

100/200 VAC

L1

INDUCTIVE
LOAD

*The surge absorber capacity sould }be se-
lected corresponding to the load. It js rec-
ommended that type CR 50500 (made by
Okaya Electric Industries Co.) or equivalent

be used.

" Fig.

8.13. 'AC Output Module

(2) Minirnum Load Current..

As the output switch of the AC ouiput module a tr1ac is .used. Since a triac

HEE AN

INDUCTIVE

D_. -
LOAD=,

o JB2602°

2412VDC ~

T

]
1

'I‘he flywheel dlode should be selected cor-
responding to the toad. It is recommedned
that type F14 series (made by NEC) or
equivalent be used.

’ !

Fig. 8.14 DC Output Module

A

cannot operate stably if the load is less ‘than the- spec1f1ed minimum load
current, make sure to use the load which- is secure current levels above the
If the minimum load current cannot be Kkept, connect

minimum load current.

a dummy resistor in parallel to the load so that the total load current is
above the m1n1mum load current
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(3) Maximum Load Current

- B ; . s b
Although an output point can accommodate alA load the total load for 8
output points must be up to 3 A Thls should be taken mto cons1derat10n for
distributing’ 1éads. '’

(4) Output Fuse U G

The output fuse is used for preventing the trouble caused by shortcircuit of
the load, but not for protecting the output element of the module.

(5) Status LED lndlcator for AC Output Module

The status LED 1nd1cator for the AC output module llghts up by power supply
for the mternal loglc c1rcu:t -

(6) Leakage Current from the Output Module

AC output module contains a ‘surge’ surpressmg c1r‘cu1t Therefore, leakage
current flows durmg OFF

Lot T

Table 8.2 Leakage Current in Output Modules

,Output;Module_ Output Impedance durlng - Maximum ‘ ..
' Type JAMSC-" OFF (50 Hz) Leakage Current. '
‘ - Approx. 2mA
Y, .+ . - B2500 .. - Approx. 68kQ . ..at I30VAC . | |

When a 11ght load relay is connected" to these output modules the relay
does not’ turn off due to the current '

i N

(Example) When 1oad 1mpedance is 6 kQ and the load responds. 1ncorrectly
due to 1 mA of leakage current.. - . S sl Cos

[l ca b

___B2500 .

- " DUMMY RESISTOR
an 8.1% Connectlon of Light Load

If 0.5 mA or. less of current flow in the load does not cause any mal-
function, then the value of dummy resistor R becomes
ImA x %L< 0. 5mA
, R+6E5
) R<6EO
Thus, make the value of R 6 k(.. . R . A
Necessary wattage, W-is: AN Do - :
L (power source voltage)’ _ (100V) _ .
W T TeRa ITH

Generally, the wattage of the dummy resistor is taken to be” 5W to prov;de
surplus wattage about 3 times more than required.
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(7) Connection of Solencid with Diode

Sl L Foe o= . A L DL R R I D T T .
S‘olenoids.,wi‘t_l_‘l“diodes have the advantage-being driven by half-wave. rectifi-

cation and less starting current. When solenoids with ‘diodes are ~u_s§d_='§s_, load
of AC output module, be careful of the following points. '

(D When output is OFF, overvoltage is applied to load: YRR
; E . LI S lk'-;‘-"; .‘1: .,;..:‘ g AI PN : -1 3 . v [ ’
L F -:" oot e ‘ . LT i L o '
, POWER o .
Lot 1 SUPPLY I L S ,
B 2500 (B 2504) 100 VAC SOLENCID
—_— ]

- . . R o« {2004
SESEE i [QOMMON"( %Ac)

tI '
b I S ] o
"_'-[_;IJOUTPUT- . - ‘L ——:

EQUIVALENT | |
RESISTANCE
AT OFF

ca
: SR

< i

Fig. 8.16 Connection of Solenoid with Diode

When output-of -AC output module is OFF, current A,.shown by a dotted line,
flows at half-cycle of the powef Supply to. be a forward-biased rectification
diode, and is charged on capacitors~ See Fig. 816, - e

_ With_ next half-wave, after polarity .i§ reveresed, rectification diode is
reverse-biased and current, @ is blocked; discharge. current ® , shown by a
dotted line, flows from the capacitor. "At this time, supply voltage and voltage
charged on the capacitor are superimposed, and applied to the solenoid.
The peak ‘valie of :this* voltage’ is approximately 212E (E: supply voltage).
Rectification diode should require a withstand reverse: voltage' of 2 2E -or
more. S

Connect a resistan_cek,bffapproxin:]ate multiples of 10k Q to several
hundred k Q on solenoid: ‘ends so that -voltage applied to the sqlenoid with
rectification diode is reduced. See Fig. 8.17.° '

(@ When output is ON, soilen‘i'd'maiir' not}turn. ON:. A

-

H 1 .:' } [ ‘ _-:_‘ ]

B 2500 (B 2604) ° POWER SUPPLY — "~  "SOLENOID
—‘——j - =~ - 100 VAC (200 VAC) Bl

T CICOMMON . . /7

Ny

v APEINS & SR
é T ) DUMMY
’ 3 . BRESISTOR

Fig. 8.17 Connection of Dummy Resistor::

b A

Where the solenoid with diode is connected, solenoid ‘may 'not turn ON because
voltage of output ends is not reduced to operation level by- effect-of voltage
charged in the capacitor. Connect resistance of .approximate multiples of

10k Q to several hundred k& on solenoid ends so that .voltage applied to
-solenoid is reduced. See Fig. 817. . . .. D e ey :

L - R )

L. Ve - -, s ey . . PR PR 4
Pt * . Lo N P & i
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(8) Connection of B2904 oo

Bestact relay output module, B2904 has a polarity on contact output as shown
in Fig. 8.18. When DC power supply 'is used as a load, observe the correct
polarity. If using an opposite ‘polarity, electrical life of the contact may be
shortened.: " 24VDC  LOAD POWER SUPPLY -

+ ' Sl o

R

' 24VDC RELAY COIL
!+ — _ POWERSUPPLY

©

099 OF

TO FRAME GROUNDING

Fig. 8.18 Connection of B2904 and DC Load

v

8.3.3 Connection between 170 Modules

Where two or more GL60S controllers are used in a system, and signals are’
exchanged between GL60S controllers via'10 modules, connections should
be as shown in Figs. 8.19 and 8.20. In this case, make sure to use modules

of the same voltage rating, and connect a dummy resistor to the output
module, to make stable operation. '

B 2600 B 2501
. _ . .
i : ‘ ‘
Fig. 8.19 Connection between {F1—
AC 170 Modules ~ . . .+ DUMMY RESISTOR
' "Bk {(10W MIN)
;. _100VAC
82602 . B2603

be
Iy

Fig. 8.20 Connection between
DC 170 Modules

24vDC
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8.3.4 External Power Supply e T TR T IS

General DC stabilized power: supply should “be .used-for DC 1./ ® modules as

an_ external power supply. Add.a noise filter, on the  AC./input'side of. the
DC stablhzed -power supplytfor special modules. such as a register .module,
analog module or counter module. -Do not run the pr1mary and the second—

INSULATING e ) : | . :
TRANSFORMER R — .
é § | eLeos S
* e T - R , . o

POWER SUPPLY FOR !

l— o | 170 MODULES, 100 VAC

- N - . N . -
U RS L R . L] P

NOISE REGULATED [ |EXTERNAL POWER SUPPLY ., .. .
FILTER SUPPLY - - |— | FOR-DC 110 MODULES® + - - - M
) . . - - L - - " ot L. o PR T
e Y T T " REQUIREDFOR -~ & ¢ '_ -
o s . . o’ .. - SPECIALMODULES - - . i .

Fig. 8.21 External,Power Supply for-DC I/O I'\llodulesE .
. . s - o : e N H . _' -3 L T T
If it is necessary to use a simple DC powerrsupply such .as full wave
rectification, minimize the ripple by adding a smoothmg capacitor. The follow-

ing should bet observed

. Instantaneous output voltage with. r1pp1e should always be within the range
of the operation voltage of the DC 1,0 modules.

» Qutput voltage, 1nc1ud1ng that of the .power ON time and power OFF time,
should never .exceed the trans1ent voltage of the DC L0 modules.

» Prevent the 1ntroduct10n of surge .voltage by adding a noise filter on the
input side of a rectlfylng device.

i SR EEC BE TR

8.3.5 Precautlons when Installlng IO Module W e s
The GL60S system can .be-prov1ded with up to 6 1,0 modules on channel 1,
rack 1 and up to 91,0 modules on racks 2 3 4 and 5 up to 8 on channels 2
and 3, rack 1, up to 9 on racks 2, 3 and 4 However, the number of modules
to be installed must be limited so that the total consumed current of the
modules to be used will not exceed the=‘capac1ty of the internal power (supplied
from a power supply module_GL60S or a module PS21). The total consumed
current should be calculated in accordance with Fig. 8.22.

= .
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(1) GL60S LOCAL STAT‘IE)N

" (2) GL60S REMOTE STATION

MAIN -POWER SUPPLY .
MODULE PS60

CPU MODULE GLB0OS3

o[ AUXILIARY POWER SUPPLY
MODULE PS21

RIOR MODULE IF70

5V 10A -

5V 1.BA :

5V 4A

5V 2.4A

CPU MODULE GLBOS,
6050, BOS1, BOS2

AUXILIARY POWER SUPPLY
MODULE PS22

I/Q BUFFER MODULE
B2110

5V 1A -

BV 04A ~

4OP MODULE: IF60

BV 2.4A

5V 6A (7.84)

INPUT {AC) MODULE
B2501, B2503

5V 0.04A

ASCIl MODULE IF ral

COMM MODULE IF61

INPUT {DC} MODULE
-B2601, B2611

INPUT {DC} MODULE
B2805, B2507 -

5V 1.1A

5V 1.6A

5V 0.04A °

5V 0.07A

3200 I/F MODULE IF65

RIOD MODULE IF62, IF62A

INPUT (BC) MODULE
B2605, B2615

INPUT (DC} MODULE
B2803

5V 1A

BV 2A

5V 0.08A

AUXILIARY POWER SUPPLY
MODULE PS21

1/0 BUFFER MODULE
B2110A

5V 4A

5V G.4A

5V 0.08A {0.4A)*

"

QUTPUT (AC) MODULE
B2500

5V 0.48A

*3|

AUXILIARY POWER SUPPLY
MODULE PS522

INPUT {AC) MODULE
82501, B2503

MEASURING MODULE
B2705

OUTPUT (AC) MODULE
B2504

5V 6A (7.5A) . .. . .

5V 0.04A

8V 0.15A

5V 0.94A -

INPUT (DC}Y MCQDULE
B2601, B2611

INPUT {DC} MODULE
B2505, B2507

5V 0.04A

8V 0.07A -

INPUT {DC) MODULE
B2605, B26815

INPUT (DC) MODULE
B2603

5V 0.08A

5V 0.08A {0.4A) *

4

OUTPUT (AC) MODUILE
B2500

5V 0.48A

MEASURING MODULE
B2705

QUTPUT {(AC) MODULE
B2504

5V 0.15A ° -

5V 0.94A

EXPANDED COMMUNICATIGN MODULE
IF611, IF612, IFB813

OUTPUT (DC} MODULE
B2600

5V 1.0A

5V 0.1A

POSITIONING MODULE
B2833

OUTPUT MODULE
B2602, B2802, B2912

5V 0.5A - -

L5V 0.25A

OUTPUT (RELAY) MODULE -
B2904, B2914

5V 0.14A

INPUT {REGISTEH) MODULE

B2701, B2711 -

5V 0. 12A

OUTPUT (REGISTEFI] MODULE
B2700, B2710

5V 0.18A

QUTPUT (DC) MODULE
B2600

5V 0.1A

OUTPUT MODULE
82602, b2902, B2912

5V 0.2ba

OUTPUT (RELAY} MODULE
B2904, B2914

BV 0.14A

INPUT (REGISTER) MODULE
B2701, B2711

8V 0.12A

INFUT (REGISTER) MODULE
B2700, 82710

5V 0.18A

QUTPUT {ANALOG) MODULE
B27012 (B2742)

5V Q.5A (0.6A}

INTPUT {ANALOG) MODULE
B27013

5V 0.15A

PID. MODULE B2800 [

BV 0.2V ]

REVERSIBLE COUNTER MODULE
B2801

BV 0.25A

REVERSIELE COUNTER MODULE] .

B2801

ASCIl MODULE IF71

POSITIONING MODULE
B2803, B2813

5V 0.25A

BV 1.4A

5V 0.2A

POSITIONING MODULE
B2803, 82813

5V 0.2A

ANALOG INPUT MODULE
B27003

5V 0.15A

ANALOG QUTPUT MODULE
B27012 {B2742)

5V 0.5A {0.6A)

ASil MODULE IF 71

MEMO LINK MASTER
B2804

5V 1.1A

5V 0.5A

MEMO LINK SLAVE
B2B05

5V 0.25A

* 1.

*2:

Y2IVS (A/D)
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MEMO LINK MASTER
B2804

1 5V _0.5A

MEMO LINK SLAVE
B2805

5V 0.25A

Combination with MB22
Cembination with MB22A:
The value in the parentheses is obtained when all
points are changed sirmultaneously.
Converter (Y21) is not included.
Y2ITS (thermo-couple)
Y21RS (resistance bulb):

6.A
75A

5V 011 A
5V 0.08A

: 5V 0.07A

‘Fig..822 Consumed Current of ‘Each Module




8.4 CONSTRUCTION !NSTALLATION AND WIRING . .- - ..,

' The GL#60S .systems are dehvered with 'the CPU module, the*power supply-
'module the mput and output modules the ~mounting . base the’ cable efcr
separated- from each other S T .=.-:.' PRENAE ;

These components must be mstalled in a control panel housing, the
constructlon"layout and wiring of which - shall,: conform to the following
_standards rWhere more strict conditions for the wiring, etc. are specified
by -separate spemflcatlons etc., there should be given . priorlty . For, further
-deta1ls not sepc1f1ed beloW apphcable status or regulatlons apply

- -— e -

[ e ] - B - -
- Y voasn b L it .

8.4.1 Constructlon of Control Panel- ST e
" ~For the control panel the followmg construction 'is recommended

- Enclosed ' steel housing, seIf—standmg (or wall- mountmg) i : —
» Dustproof,.or semi- -dustproof "’ ] - )
* Cooling: Where the panel-interior temperature (GLGOS amblent temperature) .
. rises above "55K, ceiling fan or other cooling-devices must be “used.. A cool-
ing fan should in principle be used to dlscharge air from the panel
interior. : R :
The respectlve modules have the heatmg value glven in Table 8 1, the
- heating value for 1,70 modules applies when all the 16 pomts are simul-
taneously ON. -

Tk i.

+ Dimension -
Deterimine the size, etc. of the control panel by referrmg to the d1mens1on.
of the each "unit modules (Appendix C).and-the GLGOS panel mounting
d1men81on (Appendlx D).

Layout of mountmg base o ' ' - - . .
Instal]l these il the relative positions as shown in Appendlx D taklng the»
cooling and other conditions into cons1derat10n L

- Table 8.3 Heating Vla_lue of Modules _

ae Module {(Type) - .| Heating Value W

. TTGPU module (GL&S), (GL60S0), (GLESD, (GLASH|: * 5
~ .CPU_module {GL60S3) .75
- Main power supply module (PS60) I 70

o ‘Auxiliary power supply module (PS21) _ . N P 40 .
T+~ 8010 processor module (IF60) S I -
. COMM module (IF61) . R
Remote 1,70 driver (IF62, IF62A) - N R )

Remote 17O receiver module (IF70) . S
170 buffer module (B2110A) . =~ . f...
I0VAC Input module (B2501) - - - " .-} -

12,/24VDC Input. module (B2603) S 4 7 10
100,7200VAC Output module (B2500) . oot r 10
12,/24VDC Output module (B2602) ) 10
Relay contact-output module (B2902) - e 8

Relay contact output module (B2904)

Y T voL o R
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8.4.2 Device Configuration ‘in Control Panel

The modules of the GL60S are mounted on three types of mounting bases..
Each module must be installed on any location of the mounting base.

When installing the GL60S in a control panel, determine the ‘device
configuration by considering the layout of other devices and the following.
In Appendix D, a sample layout of the GL60 in a control panel is shown.

(1) Mounting Bases and 1”0 Cables

]
RACK 1 ‘ MB60S o MB22A | RACK 2
RACK 2 i MB22A MB22A | RACK 3
HACK 3 MB22A MB22A |RACK 4
Fig. 8.23 Mounting :
Base Arrangement - RACK 4 ¥ mB22A o " MB60S | RACK 1
(a) Arrangement 1 . (b) Arrangement 2

Mounting bases must be connected in the order shown in Fig. 8.23: Racks 1
to 5. The IO cables shown in Table 8.4 are used for communication between
mounting bases.

Table 84 1,70 Cable Specifications

Type JZMSZ- Length m Application

W20-1 0.5 Used for connecting across:each mounting base (MB§0,
W20-2 1.5 MB22A), respectively.

Note : Total length of cable between racks 'should be 6 m or less.

[
+
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8.4.2 Device Configuration in Control Panel {Cont'd) .. - v,” = v 1.

As foér the two connectors prov1ded on ‘MB22A°170 buffer module, - one ‘on
the top side is:‘used for’ 1nput"11nes and the othér” on “the “bottom side! fér

output lines... . o, aen oot s o e sWG D Wl et ona

S e R L

g% U o oo L F oar e e U
] L3 -.
L \ BERE
i T, : i
© QUTPUT :
' - 1 : .
- - ? R - T
(2) Weight (Table 85) =™ % ' IR
| Table'd5 Weight of Mddule e ey
Umt Module (Type) — -~ Approx Weight kg
CPU module (GL60S), (GL60S0), (GL60S1), {GL60S2) 0.6
Main power supply module (PS60) . 0.9 )
Auxiliary power supply ‘module (PS21)" N A Y-
" L/0O processor module (IF60)” ~ ~ " ° N 956" i f e
COMM module (IF61) 0.6
Remote 170 driver module . (IE62, AF62A) ¢« 0.7 0.5
- .- -.-- Remote-/0 receiver-module -(IF70}- - ~- =~ . |- - =+-0:6-"~" -~ =~
7170 buffer module. (BEU0A), . v ome o m, |0 o .a04 L0 L
100VAC, input. module (B2501,B2503.B2505, 82507) | - .6.4/0.6_ S
12,/24VDC input module (B2601, B2603) © - ° ¢ 05 CL
" "T100,7200VAC, output moduler (B2500,/B2504). - w . 06,08 - -
12,724VDC output module (B2600,B2602) 0.8.70.5
Relay contact output module {(B2902) 0.5
Relay contact output module (B2904) 0.8
Numerical input module (B2701) 0.5
Numerical output module (B2700) 0.5
Analog input (AD) module (B2703) 0.5
Analog output (D.”A) module (B2702) ) 0.6
Reversible counter module (B2801) 0.7
Preset counter module (B2802) 0.6
Positioning module (B2803) 0.6
Positioning module (B2813) 0.6
Mounting base (MB60) 1.4
Mounting base (MB22A, MB70) 1.3
17O cable (W20-1) 0.3
[/O cable (W20-2) 0.5
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(3) Electrical Noise

+ Avoid installing GL60S together with elements or wires carrying high-voltage
and large current power™ in the same panel,

* When installing GL60S together with low-voltage main. circuitt in the same
panel, install the elements and wires related to the low-voltage main circuit
as far apart from the GL60S and its wiring as possible.

» Do not bind the GL60S wiring together with general control circuitt wiring.

+ Install the mounting base to a solid steel panel (frame). Never install these
on an insulator. When the panel (frame) is pai_nted, remove the paint from
the area around the mounting holes before installing the base, in order
to secure good grounding, and to prevent noise.

* Above 600 VAC, 750 VDC or 800 A
t Below 600 VAC or 750 VDC, with a. current above 20 A
# Below 600 VAC or 750 VDC, with a current below 20 A

(4) Power Supply Circuit
* Fig. 8.24 shows the example of power supply circuit.

* When the power supply is in an unfavorable condition, connect a noise filter
or an insulating transformer-to the power supply line of a power supply
module, IO modules. Primary and secondary W1r1ngsof noise filter and
transformer must be separated - .

- The voltage and capacity of the power supply .depend on the types of 1,70
modules and the connected loads.

- GL60S starts deciphering processes immediately when the power supply is
turned ON. In some systems, the power module of GL60S may have to be
energized only after connecting the I,/0 power supply.: and determining the
1,70 states.

-
[
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should be added according to each-application.

side.

- 100 VAC - 5 :
GROUNDING 50/60Hz = . ~ . ; - . :
/E ik T f?;— +
TkVA C
Mee (100 V/100V)
1T- 1FU
%é "2FU ‘ :
RACK 1 » RACK 3 o
POWER SUPPLY POWER SUPPLY
(PS60) (Ps21)
100 VP;;}TS‘TOP 700 VAC?;"
AECEPTACLE fﬁKE:T("z .LACK i
FORP.P. | . PLY - .
@E R'G%‘%’F SUPPL POWER SUPPLY (PS21)
e T 4 "
1. . g 100 VAC ;’_'zsvop 100 VAC r";gmp
L GND -
: = E 4 . ) L
QP_‘ OFF 1510p 25TOP 3STOP 4 STOR TIM
0 O -Qto—0 0—=0 O=——0 O—0
INV 2NV 1M i 155 |70 POWER SUPPLY .
cooo SURGE SUPPRESSOR ot
FAN
| R WZT 4t ‘.
3FU [JaFu
TIM =1M _
100 VAC
2SSQ 3’ NV /0 MODULE
OC POWER SUPPLY POWER SUPPLY
Toovac T DC 1/0 MODULE
o T 32 NV POWER SUPPLY

. This example includes the minimum of necessary functions, Other required functions

. Writing should be separated the primary side of a transformer from the secondary

“STOP” contact output from auxiliary power supply (P360, P521) is closed under
normal L-0O control of the GLE0S.

Fig. 8.24 Example of Power Supply Circuit

-318~




(5) Wiring ih Panel

The wiring related to GL60S in the panel is in types shown in Table 8.6.
Use the wires of the listed sizes,

. -

Tablie 8.6 Types of WirKing in Panel

. Wire Size o L.
Type of Wiring mm? Description
Power Supply 1.25 To be connected to the powef' supply_ terminal “100VAC
. of power supply module, via circuit breaker, etc.
. : To be connécted to 1,70 signal lines and 1.0 module
I,/0 Signal 0.3 -1.25 terminals (two 1.25 mm? wires can be connected to one
i terminal).
. Connection hetween the GND terminal of the power supply
Grounding 1.25 module and the control panel housing (ground).

8.4.3 Grounding Wire
* The GND terminal of the power supply module should be connected to the

i’

control panel housing, as shown in Fig. 825 at E, and connecting point
E should be connected to a ground pole.

* The grounding wire between point E and the ground pole should be larger
than 8 mm? in the cross-sectional area,- and should be as short as possible,

* The grounding resistance should be 100Q or less. (Ordinary buiding frames
may be used. However, do not use a ground Wi_re or ground pole in
common with power lines, motors, etc.) o

@ When metal ducts, metal tubes or wiring racks are used, ground them in
accordance with the accepted technical standards. '
[ ] .

POWER SUPPLY
MODULE

L
GND CONTROL PANE

1.25 mm2WIRE ' : BRI
E ' ' PANEL ’

i

GROUNDING WIRE

= (GROUND POLE) - B !
Fig. 8.25 Grourding Wire

N ‘ § e,

-319-




844 External Wil’ing Lo i FECS T [P
(1) Cables for 170 Signal Lines .~ ., . - .~

Cables to be used as external 1.0 signal linés should be selected in full
consideration of the environmental conditions, mechanical strength, electrical
noise, wiring length, operatlonal voltage, .etc. ; Isolate the 1.0 signal lines
from each other and select cables on the ba51s of the. gu1de11nes gwen in
Table 8.7. s T I P

v oesem
sbsas T

(2)- —Installatlon of I/O Slgnal Llne Cables- T T T e

Smce the I/O sugnal lmes are "Iow-voltage control circuit 11nes separate
thesé lines from. ordinary control circuit lines .and the main'circuit lines as
far as p0551b1e Keep the .space of .minimum 10 centimeters between the lines.
If they cannot separated, use the totallyshielded cables and place the iron

plate between the lines to separate them completeiy o ! .
Tt . N S TR I S G4t " . ‘l N
A e o e ~Taple 817 170 Signal Line Cable Installatlon o T T
Wiring .
Distance Description

- DC output signal lines and DC input signal lines rnay be con-

talned in the.same duct,, AC ,output signal lines; and \AC -input .
30m max ' 31gnal lmes also may be contamed in the same. duct cr g
o ues b 'pE 170 'signal’ hnes and AC I/O signal’ llnes should be. con;
tained in their respective ‘ducts; separately

,..

L YRR PRI DC input signal lines-;.DC output:signal-lines; PvAC sinplit! 31gna1
' l_1ne,s~and AC output signallines should be containéd in theirr .. ...
- respective ducts, separately. .
eyt Savitt | Where induced ‘voltage'is "high,. connect: a~ dummy " #ésistor or
.use -the totally .shielded cables. {Shield .to. be grounded at.i’
GLGOS side.) . e ety R PR o C T LT I

6. HE - T v

. Do not use cables over 300 m, in view of the rush current to

.+ | .the output .module. O R cH st oot ot D330
SOOm min | - Where the wtrlngldmtance is over 300 m,.use, a'relay, :and limit -
the wiring length between the realy and the control panel
within 300 m.

8.5 SPARE PARTS N SRR
Generally, it is recommended thatthe followmg spare parts should be stocked.

T “;-, e A -

+ CPU module: one unit ‘ _

- Main power supply module: one.unit: ! :

.« Auxiliary power supply. module: one unit '

+ L0 processor module: one unit ~ YT T 7T T

+ COMM module: one unit T

« L0 buffer module: one unity«r w0 oo

+ IO modules: At least one umt eacI} of all the-used modules. Where many
modules are’ used 3 % “of the used number of modules
are recommended as a spare parts quantity.
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SECTION 9
GL60S HANDLING AND MAINTENANCE

9.1 GL60S INSTALLATION PROCEDURE

The mounting bases, modules, and 1,70 cables are shipped separately. Follow
the procedures described bhelow when installing the GL60S in a control
panel.

9.1.1 Installation of Mounting Bases

According to (1) of 8.4.2, determine the layout of mounting bases and drilled
holes. Install wire ducts as necessary. There are four types of mounting
bases. Install the mouning base by fastening four M5 screws through the four
holes provided.

The mounting base connectors are covered. When installing the mounting base
leave the cover installed over the conneclors to protect them from foreign matter.

9.1.2 Installation of Modules

Install modules of the GL60S on the fixed mounting bases. Fig. 9.1 shows
how to install a module on a mounting base.

Removg the connector cover. Fit the guide posts of the module into the
guide holes of the mounting base and push the module in. Then fasten the
module to the mounting base with thgz M4 SCrews _provided with the module.

@ Do not remove the connector cover if no module is to be instalted.
v .

MTG SCREW(M4) .~ * - 3 " GUIDE HALL

e S L P T

/
MTG SCREW

GUIDE POST GUIDE HALL

Fig. 9.1 Module Installation
The type of mounting base and the mounting location are determined

depending on module types. Figs. 9.2 to 9.4 show mounting place of each
module on the mounting base,
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9.1.2 Instailation of Modules (Cont'd) C e

MB60 MOUNTING BASE
=~TT(RMSHMBEO)

538-41 588-59 588-35 : 588-50 588-53 . 568-38

MAIN POWER CPUMODULE  I0P MODULE ~ COMM MODULE  RIOD MODULE 170 MODULE
- SUPPLY MODULE (DDSCR-GLE0S) ' (JAMSC-IF60) : 7 (JAMSC-IF61) (JAMSCFG2) (JAMSC B2 X X X}
(JRMSP PS60) . o (JAMSCAF624) - :

Fig. 9.2 Module Mountlng on Mounting Base MBSO

MB21 MOUNTING MODULE
{(JRMSI-MB22)

7 -". _“_"v ‘ P . b = .. ; %g_ ' : I : .
587-91 58856 N . e R ssrazm ‘
AUXILIARY POWER 1/0 BUFFER MODULE 1/0 MODULE
SUPPLY MODULE (JAMSC-B2110A) {JAMSC-B2 X X X}
{JRMSP-P321)

Fig. 9.3 Module Mounting on Mounting Base MB21
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~a— MB70 MOUNTING BASE
(JRMSI-MBT0)

587-91 ) 588-49

AUXILIARY RI/O R MODULE
POWER SUPPLY MODULE  (JAMSCHF70) 170 MODULE
(JRMSP-PS21) {JAMSC-B2 X X X)

Fig. 9.4 Module Mounting on Mounting Base MB70

9.1.3 Connection of 1,70 Cables

Next, connect the mountirig bases with 1,70 cables. Two 1.0 cables are

provided: W20-1 (0.5m) and W20-2 (1.5m). For option, W20—3 (3m), W20—

4 (4m), W20—5 (5m) and W20—6 (6m) are available. Choose one according

to setting conditions. Both ends of 1,/Q cables have 50-pin connectors as
' shown in Fig. 9.5.

INSERTING DIRECTION

LOCK SPRING — E’/LOCK SPRING
A
[

] — 3

\ CABLE

@ 1. 170 cable connector must be inserted until it is
’ locked firmly,
2. Remove 1,70 cable, depressing both sides of
connector lock spring.

3. The total length of W20 cable should be § m and
less.

' Fig. 9.5 1,70 Cable Connector
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9.1.3 Connection.of 1,70 Cables (Cont'd)

For 1,0 cable coﬁnection-,- cénneét‘of uo'n ‘_'_th'é left of MB60 mounting
base and connector on the front .of ‘I/"O buffer . module mounted on MB21
mounting base are used. (MB21 mounting base does not have its own 1.0
cablé connector.) - ' o

Two connectors (IN and OUT) can be seen after removing I.-O buffer
module front cover, CONNECTOR(IN)

1#0 BUFFER MODULE

il

ECEORE IR CUIPEITN

s
rEnanN,

IO 510 IO

AT Wi

Ladxa il i

A e

Aacialoeid |

T e e

oo ik, g ok

MR
s ARy
" IR R A

1
o

Pl P

EERZERRCCOCTCACCAnER

e o 0 8

£l g} odalab ] Josmieln}odarie ]
L'

.* AR A LAy

e

.
"]

P CONNECTOR {OUT)
(a) Before Rémoving'Frdm Cover ; {b) After Removing
Fig. 9.6, 1/0 Buffer Module 1,70 Cable Connector . -

Py ’

. . R L I T PR e A
Connect the cibles in the “correct direction so that signal flows from

output to input. Fig. 9.6 shows connection of I/JQ cables. v et
MB6Q Cme22a e
MOUNTING BASE MOUNTING BASE N
.- ‘ | - ) | voeufrer® T -t
) - A2 ' Nl o st T .
£|5 RACK 1 RACK2] .,
. ] = r v, A . o Fa
" s . = ' L | . ' . . .
i1 T -MB22A i ; — o MB22A " - by - .
MOUNTING BASE uE') _ MOUNTING BASE . - Lt
I/0 BUFFER ; I¥O BUFFER '
- , € P
/0 CABLE RACKZI o RACK 8
JZMSZ-W20-1 sE 23/
(05m) MB22A gy A MB22A
OR : MOUNTINGBASE G @ MOUNTING BASE
: 5 = = s SO
JZMSZ-W20-2 |12 | VO BUFFER 9N = )I/OBUFFER
(1.56m) = - ~Z > :
gL O [RACKS] o & RACK 4
| R )
C N MB22A a3 860
MolUNTNGBASE <53 p | MOUNTING BASE ..
g ;/I/O'BUFFER Qif L] - ;
2. Fackal ~ T UEIE] - RACK 1
=00 . =)
g S 1= I A

{a) Rack 1 at the Top: = (b) Rack 1 at the Bottom

@ 1. IO cable connector must be inserted unit] it is locked firmly.

* 2. After completing IO cable connection, prov_ide covers to
L0 buffer modules.- L . L et

Fig. 9.7 170 Cable Connection
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9.1.4 Wiring of Modules

The power supply moddle and [0 modules have terminal blocks for con-
necting the power lines and 1,70 signal lines (Table 9.1).

" Table 8.1 Terminal Blocks and Connectors for Wiring

No. of Power “Applicable Pressure ‘Applicable Module -Remark
Pins Supply Size Terminals Type s
20 Pressure terminal B2500, B2501
+ R type: R1.25-3.5 Removable from
- Fork type: B2602, B2603 module
38 . EL25—3.5 ‘B2902
, .
l.25m‘m Prcssure terminal
* R type: R1.25-4 . '
; - Fork type: PS60. PS21 Not removable
; ., | from module
2-4Y . ’ '
F1.25-4

Perform wiring to. terminal block in the state Wlth the terminal cover re-
moved as shown in Figs: 88 and 8.9.

588-66

Fig. 9.8 Terminai Cover Removed Fig. 9.9 Wiring to Terminal Block
9.2 1OP° AND 'COMM SETTING AND ERROR INDICATION |

(1) When installing the IOP and COMM modules, set the following modes
by operating the DIP switches on the front-panels of the modules.

@ 18W-1 (OUTPUT ENABLE: setting) (Only for 10 P modules)

Set the output state of the discrete output-module to *Hold the state imme-
dlateiy before” or to “OFF” when the CPU of GL60S is stopped.

This function is available only for CP-3300 $ystem. For MEMOCON-8C System
this should be always set to OFF

Table- 9.2 OUTPUT ENABLE Setting

ISW -1 - Setting
ON State during system down is held
OFF All output forced OFF
(For MEMOQCON - 8C system should be always set to OFF)
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9.2 IOP AND COMM SETTING AND ERROR INDICATION (Cont d)

@ ISW 2. 3 (Settmg of mode durmg commumcatlon command execuuon)

Setting is needed when executing the communication command (COM). Set
as follows depending ‘on whether the transparent or MEMOBUS mode trans—
missionis used during commumcatlon comniand execution” .

~t .
i

- Table 9.3 Setting ‘of Transmission Mpde dur_ing’CAbmmuniE:'atioﬁ
Command Execution (1SW-2)  ~

T1SW-2

. Setting
ON Set Port 1 (3 for COMM) to transparent mode. i
OFF Set Port 1-(3 for COM‘M) to MEMOBUS mode.

Table 9.4 Setting of Transmission Mode during Communication
Command Execution (1SW-3)

15W-3

. ) Setting . _
ON Set Port 2 (4 for COMM) to transparent mode..
OFF Set Port 2 (4 for COMM) to MEMOBUS mode. "

-

€)] ISW—4_ (Setting of -operation mode)

Set to the 'self diagnosis or normal operation mode. Must be normally set to

W 'OFF.”

Table 9.5 Operation Mode Setting

1SW-4 - Setting
ON Self diagnosis mode
OFF Normal operaiton mode

(2) Error Indication . S e . . . t

Status errors that. occur inside the IOP and COMM modules are indicated by
the LEDs on the front panel of the modules.

Table 96 - Errors and LED- Indlcatlons

e LED Inidcation
Errors

READY [-ERRI1, 3 ERR2Z, 4 Remarks
'ROM Error ¢ ) E'O,. L G
RAM Error . D O . P “O: Lit”
- v = @ Extinguishéd .

ommon Memory , _ i .| O: Blinked

“Error O, O .
Watchdog Error e o ¢
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9.3 REMOTE LINE SETTING

(1) Set communication parameters by DIP switches on the front panels of
the modules when installi_ng a remote station using the RIOQOD and RIOR
modules.

@ RIOD module

Select a remote station (Channel 2 or 3) and set a transmission sr;eed (4M ,
2M, 1M or 0.5M).

Table 9.7 Remote Station Selection

1SW-1 Remote Station Set
ON Remote 1 (Channel 2)
OFF Remote 2 (Channel 3)

Table 8.8 Transmission Speed

1SW-3 1SW-4 Transmission Speed (M bps)
OFF OFF 0.5 .
OFF ON 1.0
ON OFF 2.0
ON ON 4.0

@ 1SW-2 is not used, set to OFF.

@ RIOR module
Set a transmission speed (4M, 2M, 1M or 0.5M).

Table 9.9 Transmission Speed, Setting of OUTPUT ENABLE

1SW-3 1SW-4 Transmission Speed (M bps) CO1SW-1 Contents
OFF OFF 0.5 ON Constants at DOWN held
OFF ON 1.0 OFF Qutput at DOWN OFF
ON OFF 2.0 @ Normally, turn it off.
ON ON 4.0 .

ISW-1 and-2 are not used.
* Normally, turn them off.

Note that communications are not- conducted if the transmission speeds
set by RIOD and by RIOR do not match.

(2) RIOR Station Address Setting

GL60S allows a maximum of 31 stations each to be installed with Channels 2
and 3 as remote stations which must have station Nos. intrinsic to them.
These station Nos. are set using the station address switch installed on the
front panel of the RIOR module; 1 to 31 can be set. The same station
address cannot be used twice inside the same channel.
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9.3 REMOTE LINE SETTING (Cont’d)

(3) Error Indication T AU - ' Y
(O RIOD module o Lo e
If any error occurs, LEDs on the module fu;’lction as follows:

“READY" —-Extinguished
Ot *RMT ERR” --Blinked. - .~ ' = e e

For error contents, refer to Par. 9.7 “L60S SYSTEM STATUS ”

v B

& RIOR module

If any error occurs, LEDs on the module show the contents of error as follows:

Table‘9.10. Errors and LED Indications

E LED Indications
rror - :
r READY |RMT ERR|17O ERR|PP'COM ERR] . Remarks
ROM Error ® - - o N I
RAM E ’

rror A. ® > s @ Extinguished
Watchdog Error @ o ® B (P: Blinked
Station Set ’ ' B :
Error P ; ¢ . . .

9.4 MODULE REPLACEMENT

The indicator lamps of the modules and the programming. panel; permit
locating a defective module. .

N T tert

It is possible to locate and replace the defectlve module S0 qu1ckly that
system down time-will be minimized: ;... ey 0f -

* Follow "the procedures given below to replace ‘a module T

5

(1) Turn “off supply power ‘ .

Remove the AC power from the GL60S and external supply power from the
I,/0 modules. 'If 1,70 modules are replaced with? the power ON, outputs
might be erroneous, . e

(2) Remove the terminal block and connector. EFlg ‘9.10 (a)] .

It is not necessary to remove the wires Separately Rather remove the
terminal block. ‘Remove the- termmai lblock two- screws top and bottom

Remove the power lines one by-one smce power supply module
terminal block is not removable. A T '

- -

(3) Loosen the module mountlng screws [Flg 910 (b)]

Loosen the two module mountmg ;screws,; top and bottom uht-i‘l,rthey‘ are
released from the base. . . . . e, T

(4) Remove the module. CFig. 9.10 (c)) e
Holding the top and bottom of the module, pull it out toward you.

Lt Loy
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(5) Install a new module.

L

Fit ,the guide.posts of the module into the guide holes of the mounting base
and push the module in so that the guide posts slip into the holes completely.

Then fasten the module to the mounting base with the screws provided with
the module.

(6) Install the terminal block and connector.
Replace the terminal block removed in step (2).
(7) Turn ON power. , ‘

Make sure that the module and wiring are correct, before turning ON power.

pFa]

L ettt

- |

e

T

25

Pryy et |

AU ARSI S,

ARAR SR i S E

Ko patid sl

Pioboimmlblesbndicrivibmnind

o
TR BT R SR
A ol AL 18

¥ s8g-71
. (a) Removing Connector _ ) (¢) Pulling out Module

Terminal Block

(b) Loosening Module Mounting Screws

Fig. .10 Module Repiacement
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9.5 BATTERY REPLACEMENT e

Back-up power for the GL60S ‘memory -is provided by battery- ‘It is 'rec-
ommended to: repIace the battery every two years : R

PR R v it . P RN . [ oo s

Battery service life varies with the env1ronmenta1 conditions (temperature and
humidity) and working time (AC power failure time).

C oy L+ - %

(1) Battery Specifications
Table 9.11 gives the spec1f1cat10ns of the battery used in the GL6OS

+

Table 9. 11 Battery Spemflcatlons

Item Specifications
Name Lithium battery
Type BR-2,73A-1
Manufacturer Matsushita Battery Industry Co., Ltd.
Nominal Voltage 3V
Nominal Capacity -| 1200 m Ah
Ambient Temperature 0K to +55K i
Storage Temperature — 20K to +45K .
- Warranty: 5 years at 25K

Life + Actual protective period for memory: ‘

* ) 1 year at 25K
Approx Mass | . 15g

@ When the battery in the Table above is required, contact ‘Yaskawa répresentative.

(2) Battery Replacement Interval

AC power failure reaches a year. [f the “BATT ALARM” lamp of the

The battery will last for a maximum of five years or until the total time of ‘
CPU module lights, replace the battery within one month.

An indication of battery replacement schedule in consideration
of GL 60S operating time (AC power supplying time) is shown below.

- 12 hours,~day: replace every two years.
+ 16 hours, day: replace every three years.
+ 20 hours, day: replace every four years.
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(3) Battery Replacement Procedures

Be sure to replace the battery with the CPU module connected to the base
and receiving AC power to the main power supply module. If the ‘battery is
removed with no AC power supplied, the memory contents will be destroyed.
But if the battery is removed with no AC power supplied for a short time
(within 30 minutes), the memory contents will not be destroyed.

®e ©6

P® @ ® ©

Replace the battery using the following procedures:

Preheat the soldering iron.

Confirm that the POWER lamp of the main. power supply module is lit
(AC power ON). ’ '

Remove the front cover. See Fig. 9.11 (a).

Take out the battery from the battery holder, then separate the connector
attached at the ends of the leads from the CPU module, See Fig. 9.11
(b).

Remove the leads from the battery , using the preheated soldering iron.
See Fig. 9.11 (¢). :
Solder the removed leads to the new battery , using care to observe the
polarity. (Lead colors Red: Positive; Black: Negative) ‘
Place the new battery in the battery holder and insert the connector atta-
ched at the ends of the leads into the CPU module connector.

Confirm that the “BATT ALARM” lamp of the CPU module goes off.
Provide the battery cover and turn off the power supply for the soldering
iron.

This completes the battery replacement.

e 588-73 ' ‘ "*wrf‘ 588-72

(b) Separating Connector from CPU Module

(¢) Taking out Battery from Battery Holder

Fig. 9.11 Battery Replacement
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9.6 REGISTER ACCESS PANEL S T

Connected to the connector on the front panel of the IOP module, the register
access panel (RAP) is used -to display ON_OFF states of coils and input
relays, simulated operation .(forced ON rand” OFF) and reglster data and to

set and change data of holdmg reglsters oo ' -

Fig. 9.12 shows the reglster access pa‘ne'lh The RAP dlsplays ‘as follows

When pOWGI’ iS tUI"TlEd. on. . ., o TLe i ‘Register Aﬂ.‘f&l Pﬂﬂf’_,
— e % . CgnAy o8 b .

b ¢ g it e St A e, e A
. - . N

- o § i
o ] LB

BEEEA.

e Y awl ;L
R [0
BREE

M
.. L

)5 e
bz La

Fig. 9.12 Register _A:c*ces's Ffapgl‘_
9.6.1 Operation Keys

Table 9,12 RAP Operation Keys

K'ey. . . Function

H

0 to 9 Numerical keys to input Nos. and numerals Keys A to F
are invalid in decimal input. ‘

@ Set whether to monitor registers with or without signs. Valid only
for decimal monitoring. {Invalid during monitoring of step timers
~ : and port parameters.)
+ @Set whether to input values in registers without signs or as positive
and negative numerals. Valid for decimal! input. (Invalid during
step timer and port parameter changes.)

Press this key to clear display to -

CLR _ Pressed to reset error display or to cancel key function during
operation. )
Used in simulated operation of coils and input relays. Press this
DSBL key to set up simulated state "(DISABLE). By pressing it again,
the simulated state is released (ENABLED). The state reverts each
ENBL time the key is pressed. Valid if the _memory. protect sw1tch is OFF.

Steps cannot be changed forCJbly : -

LY LA +
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Table 8.12 RAP Operation Keys (Cont'd) '

Key Function
ON Forcibly, switches coil or ir;pL-:t relay state in a simulated éondition
on or off. The state reverts each time the key is pressed. Valid
P if the memory protect switch is OFF. Steps canniot be forecibly
OF ‘switched ON. and OFF.
HEX Changes type of values and indicated value input (decimal or hexa-
decimal). Press this key to alternately change from decimal to
DEC hexadecimal and vice versa.
The key sets ste;ﬁ reference. Press this key to clear indication
STEP and function, indicating only &5 and the cursor. Press again to
leave only the cursor.
ENTRI To store input vglue in the hoiding registér or set as a port
parameter. Valid if memory protect switched off.
WHAT Pressed to show which .reference No. or' address is rmonitored at
NO? present.
_ Press this key to monitor daia of reference No. or address next
NEXT . 7 .
to what is being monitored at present.
' Press this key to rno;iitor data of-'reference No. or address prior
PREV | . : .
tc what is being monitored at present.
REF Press this i(ey to monitor data of set reference No. and address.
L-RG This key sets réferenceg for link regiéters and link relays. Press
once to set up link register reference acknowledge state; press
twice to:set up link relay'reference ‘acknowledge state; and- press
L'BY three times to normal reference acknowledge state.
I.RG' B e te
0-RG ; S :
S-R_G R - e
. A
M-RG Keys for GL60V and are always invalid with GL60S.-
D-RG
#-RG O
DWG
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96.2 Operatmn SURPTRENEE

’

3

(1) - Displaying - ON/OFF Status of Input Relay 1 x-x-x-xon Coil 0 X % X X

Set reférence nimbér, and the status for ‘example, of the spe01f1ed ‘coil “will
be displayed enabled (observing’ ladder logic)™ or dlsa,bled! (turned * ON or

OFF independently of ladder logic).

Press m Key.

Enter reference
riumber using

P 0t

-

-

Display is cIeére_a to __.

Entered digits appear.

i b

L.

number keys. :
- umber key Note:- To specify coil 00045, press the _ '
- keys 4.and 5 in this order. It is not o
necessary to enter, the leading zeros). -,
T
B o ' Y15
- ¢ e r
Prass Key. I, _ENABLEID!SABLE and ON/OFF slatus are | .
e “ - -displayed: - -
) .
Y Y O B B 4
ENABLEON : £ N i e B £ f\l’-
. ¥ - i 4 L '
enaBLEOFF: | IN I B L | O F|F
DISABLE ON DI5|F|L |- |ON .
DiSABLEOFF : | |z | 1 et e |
LW e R e N R T ‘JJ b _-b l‘.._x» —— _.l_lj F‘ f F 7

ft The status dlsplay is . renewed in.

every scanning cycle.

. EverytlmeINEXTl (IPREV|) is pressed the reference. number is 1ncreased

(decreased) by one and the status of the input relay or c011 ‘identified by
the updated reference number appears.

T

(2) Displaying Contents of Input Register 30x x x, Constant Register’
3 x x x x or Holding Register 4 x x x X

Set a reference number, and the contents of the register w111 be dlsplayed
It is possible to select decimal or hex for the displayed data'

P — ERPT
i

’ Press m Key.

' e, 0=

Enter 5-digit
reference number,
using number
eys.

—

Press Key.

—————
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Display is cleared to -

Entered digits appear.

The contents of register
are displayed.




* The data will be renewed in every scanning cycle.
* The reference number is increased (decreased ) by one every time

you press |NEXT| (| PREV]).

* Display of the data is changed in decimal form and hex form alterna-

tely as you press |HEX,/DEC|. The decifnal_ mode is selected first.

* Signed display is operated as follows.

Press “HEX/DEC." Set up decimal display. (Not required if decimal display is already ¢ se

L N = T I N
Press S+ = Signed display sets in.

U]+ N = I O
Press “+/-." [ Unsigned display sets in.

U = T I

\\Ifn’

* By indicating negative numerals hexadecimally |, sets in the most
significant bit. If negative numerals are indicated without sign,
hexadecimal numerals are converted into decimal numerals as is and
unusual numerals will be indicated. An example of register data of -256
(256 is 100h hexadecimally) is shown below.

Set the register, Unsigned dscimél numerals will appear.
I = = R S
Press “+/-." ——— Signed numeals will appear.
DI~ (o|8]e|s)s
Press ““HEX/DEC’’. = Hexadecimal numerals will appear.
i E| ! O &

(3) DISABL.”ENABL of input Relay or Coil

It is possible to DISABLE or ENABLE the input relay or actual input signal
of which status is read by the method of (1).

As soon as you disable an input relay or coil , the input relay becomes
independent of the actual signal and the coil of the ladder circuit, holding
the ON or OFF status it has kept so far.

The disabled input relax and coil can be turned ON and OFF uncondi-
tionally. .When enabled, the input relay is activated according to the actual
signal and the coil to the logic of the ladder circuit.
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9.6.2 Operation (Cont'd) L

- L N [ LM o

H T - i
- Turn off memory
protect switch. . - N - -
| L L .
Display status of = The status of input relay/coil is displayed.
-input relay/coeil.- . - .
‘ L EINI B e O P F
To DISABLE - —
. . Press [DSBLY/ |, .- [ DISABL_Ejs displayed. oo -
- ENBL | kay. ~ T - )
N D B ' _-_U o B S A f i
, To DISABLE ON :
- Press[ON/QFF ] ' |— DISABLE ON is displayed. - A -
key. - -
e T T =1, I : ;
' e TS| B [ LFN
- ’ ) To DISABLE OFF
Press ON!OFF . DISABLE OFF s displayed.
. key. : — . - ~ ~
a1 B E R
) To ENABLE ‘ _ _ . - -
. Press |DSBL|/ - [——= ENABLE is displayed.
. -« [ENBUkey. - ! — - o g —
' FIN| B2 F
|DSBL/ENBL] and . ON/OFF change mede alternately ‘when pressed.
*. The referénce number SES 1ncreased (decreased) by one every ‘time NEXT ‘
( [PREV] ) is pressed o o ) ) e

(4) Setting or Altering of Constant Reglster Ho!dlng Regnster

It is possible to set ‘a value in the “constant reglster holdmg reglster of
which contents”are read by the method of (2).
LI : 1 i -

]

- ' Turn off memory ’ v

protecl switch. ! A L ) ‘

’ : The contents of the register
Display contents of ——— are displayed. .
the register. | - -
R Slelel 2] 3
T Press{ HEX/DEC == Data mode changes to hexademmal.
key to read data in
hexadecimal. ] el N 3 5
- i i L u !
. Enter number 1o .. [T——<— The number is displayed. (Ex. 456} LT ,
E be set, *° S R -
-4 - : pec| M A ETRY A B i
(Example: 456) - 4 5 5
N -' .n* sr . O . ’ B . _' = - " -. T ; - —
R s e H [ 4] 5]
: To store the number - - : .
in the register. T oo » T
Press [ENTER — The display remain‘s unc;hanged. (@ at thejl_ead) ‘
key. T ’ .
coteoel ] |0 OM|S]E
rt 0
! n C
Hex | H O0|l4{ 56
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* To input signs also, set decimal indication and set signs, by pressing
T+ —"  after inputting numerals. Then press “ENTR” to store
numerals in the register. - ‘ o '

Display Sign Applicable Setting Value Range
B without - 0 to 65535
DEC
yvith — 32767 to 32767
HEX _— ) _ 0 to FFFF

* [ HEX.”DEC, changes mode alternately when pressed.

* The reference number is increased (decreased) by one every time NEXT
(IPREV]) is pressed. ;

(5) Display of Data of Timer Register 50X XX

* Operate as in operating constant and holding registers.
This is possible only with unsigned decimal display.

* Setting or change of timer register data cannot be performed as- on the
programming panel.

(6) Display of Link Register Data
Set the reference No. to display the data of the .register.

LR [ is displayed.

, -
; CIRIG —
Enter reference number - Entered dgits appear.
with number keys. ’ '
LRI dl s
: ' The. contents of register ' i
Press[ REF_|. " are displayed.
S olclal9|g

(The content is 999.)

* Data is renewed in every scan cycle.

" Referenceé No. is increased (decreased) by 1 each time INEXT] (|PREV!)
key is pressed. . o

*-|HEX “DEC| ¢hanges mode alternately when pressed.

The contents of link register cannot be set or changed.
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(7). Status Display of Link CO|I (Relay) -

Sot the reference No. to dlsplay the link 0011 (relay) .
Press[LRGLRAY -] - -[F7 ~—LRY isdsplayed. S
twice. A ot r e___.:.,'_, e
- P IR
. LRY -
i -
Enter reference number_+ Entered digits appear. . L. .
with number keys.
. e N .- J'-—- !Ce .\_I/j . - Ty l:':_ l:l

The contents of register

Press . are displayed.

- o~ 1 - N [ A
5 . . e Lo . LT

cEINIBIL L oTIN,

1. PR - i P . .x

P .

+ The data will be renewed-in every scannihg cycle.
+The reference number is-ihcreased (déctreased)’ by * one every tlrne NEXT

( PREV|) is pressed. e

The contents of link coil (relay) cannot bé set-or changed. - % 0T
(8) Status Display of SFC Step: - -« = .o 0 -

Set the reference No. to indicate whether the step’ i§ sactive or inactive.
[ ] - .= e B : 1

-

Press| STEP |. et [ i displayed, _— : L

i e
.

. K oLk . -
! . . ' L T C

DT e e y /
Enter reference number Entered digits appear. |
with number keys. :

1 ] N PR ' 1 t
3 j _ - _ '
s ) . 51. J- 5l 4

. T - e FE
Press| REF_]. —————=— The 'status is displayed. L
e Lo " . T P |l - } -
T T D | Actve: AT DV E
. -

Inactive: - - | .- s B It B o e ol Y -
nactve: | T NF | T D V| E

. . Te= N [
' ! T -— . . P

The data Wlll be renewed in every scanning cycle o R
* The reference number 1s increased (decreased) by one every time NEXT'

(PREV)lspressed o o e
« Step status cannot be changed forcibly from active to inactive and vice
versa.
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(9) 8-point Display of Input Relay and Output Coil Status

Data of eight references in succession can be displéyed only with iﬁput
relays and output coils by inputting specified 6-digit No. - ' '

- Operate as in (1). - The specified No. will be as follows. “8” is fixed.

8 X X X X x

Reference: Always designate 8n + 1 (n =0,1,2,....)
Input relay: 1
Output coil; 0

* ON and OFF status is displayed as follows:

M 1 | 1 ! ! Iy
it i | I t L

REF 47 REF “ REF” s set reference NO.

— ———

“0” and* 1" indicate OFF and ON stats,

* Reference No. is increased (decreased) by 8 each time “NEXT” ( "PREV~” )
1s pressed.

(10) Displaying Port Parameters R

It is possible to display a communication parameter between the communication
module and a device (the programming panel, etc.) connected to a.port by
entering a special number which is described below. 6 and 000 are fixed.

6X000Y

Parameter Y = 1 Device address
2 Baud rate
Port Number 3 Use of parity
X =1 Port 1 4 Parity when used
X =2 Port 2 5 Number of stop bits !
X =3 Port 3 6 Communication mode
X =4 Port 4 7 Preset value of port delay timer

Operate as follows to look at the baud rate of the device connected to
port 1, for example.

Press key.

Entered digits are displayed.
Enter 610002, St o980 82
9600 BAUD _
Baud rate is : _
Press [REF] key. T displayed. 7] 213151000

Communication parameters associated with Y are as follows.
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962 Operatnon (Contd) . ' e e s e e
B 3 IR | PR B ' i tr o : -
Y =1 Dev1ce address Y1 tor247 St Thotaad o oo 3 : T
Y=2 . Baud rate: 150 300 600 1200 2400 4800,, 9600 or 19200  , ., -
= cal el o - |+ - -
Y 3 ILJ F:l' "{7 j,_ ." Y n'__f' N * " Parity check performed, . _ - - -
N . RS AN PR PR -
' N Il_'-'l Ir; = f‘i‘ I T \'/ A par_rh{ check lnq{ performed.  _
; N D
Y =4 ElVIE IN « + Even parity.
i - ey . PR vt
33| o o oudpany:
Y =5 Number of stop bits: 1 or 2 . - .
Y =6 Communication mode . ) . .y
3| T
_Fq' HE R ) . + «RTU L
o . - ‘ L. . '
=S C DL < sASCH. e =

Y =7+ ‘Preset value of port- delay timer (GLGOS delays response by thlS value) ’0 to -
.. ~. 255 (correspond to 0 to- 2550 msec)

- The valué of Y is " increased (decreased) by one every tlme NEXT

( PREV |) is pressed.

Device address, baud rate and delay timer are displayed only -in uns1gn—
ed decimal. oL

Y

(11) Setting or Altering of Commumcat[on Parameters

To set a device address or baud rate, enter the number to be set and press

ENTR |, then the number’ is stored. K

In other cal-ses', ﬁ)ress ENTR only. Then one of two choices changes
to the other. . N - ey e e

[ - P
- » * - e
- it . LA

To change ‘even parity of port 2 to odd for example

e m e 1

\ "

Turn off memory oo I
protect switch. .

] : .
f ' Pressliey.' B I _ S -

. ’ Enter 620004 and . . _ - ] —
! - Parity type is _— =
 press m key . displayed. t_ I/ .E’. i'\\l‘
; . Parity type is —— -
- I . Press |ENTR key. . | ] __displayed‘ - L-i’ Ir' _,':.'

- L
. ) . 1 Y

« The value -of Y is Iincreased (decreased ) by one“evei‘y time [NEXT

(3 + : N

() 18 pressed-j ' S . N
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(12) Disptaying of Contents of Communication Buffer

As in communication parameters, it is possible to display the contents of the
communication buffer of a MEMOBUS port by entering a specified number

which is described below. 7 is fixed.

7_YZ><><

= i

Buffer Address (hex: 000 to IFF)

Selects Transmission..or Reception Buffer
Z = 0: Receiving buffer
Z = 1: Transmitting buffer

Port Number
X =1: Port 1 .
X = 2: ' Port 2 R

Operate as follows to dlsplay the contents of transmitting buffer of
port 1, for example
Press key.
’ I.
Enter 711000. TLHlr el
Contents of
" locati [ ] !
Press key. ;'Zadlg&geeod. i i i
Contents of n -
" location 001 L Iy i 3 [
Press key. are displayed. | T by U A=

* The data is d:splayed only in hexademmal form

'rThe buffer address X X X is increased (decreased) by one every time

INEXT| ([PREV]) is pressed.

+ Transmission /teception buffer contents of - ports 3 and 4 cannot be dlS—

played from RAP.
(13) Displaying of GL60S System Status

It is possible to display each system status of GL 608 by enter'mg a specified

number which is deséribed below. 3 and 0 are fixed.

30K XX xS

Address (hex) of Location Storing Systém Status
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9.6.2 Operation (Cont'd)- - -« .roenal e T e 0T T e e

GL60S status-storing address numbérs dre described in Par. 96
Operate as follows to display the CPU stop status, for example '

Press key.
M N . * r —--‘ ' . — :' -:' —
Enter 306380. S| gtel I8 0
- ot
] CPU stop status | , _ 1Al atal A
Press key. is displayed. i'__:j * i i u

% The data is dlsplayed in hexademmal form. o '
+ The address X X X X is increased (decreased) by one every tlme NEXT

( ) is pressed.

(14) Failure History State Display

v e -
*

,Input the followmg spec1f1ed No. to display - the states of past four CPU
stoppages v ‘ . .

9000 X %

. . : xx = (n—1). *3+1~‘*.(n'.—1 2,3 4) '
s —'—[Outlme of error n'times before. ' ’ {
T (n—1) *3+2, (n—1) *3+3 (n—1 2, 3, 4)

Details of error n tlmes before

9:6.3 Error Codes =~ . G ¥ |

(1) Wrong Operation

Table 9.13 summarizes the ‘todes’ id'dicati'n'g wrong opefétiqﬁs. erﬁg data
would “not- be stored in -memory,  but'the normal state can be restored- by
recovery operation. Note that no error code will be displayed on RAP .if a

similar mistake . is made on the programmmg panel: it appears oply when
_ RAP is operited. L ’

. Led

Table 9.13 Error Codes of ‘Wrong Operations "-. -t . i i

v

. +.+ _Error Code " -~ 1. - -1Error’ Description shere T A
ERROR_.0!1 | Reference is not correct.
ERROR_Jé | Expansion memory {for future) is not provided.
ERROR_J3 | For future expansion.

ERROR_QY | Setting and changing data“are out of range.— —°
ERROR_J5 § Input relay, coil are not DISABLE.

ERROR..05 | Setting and changing are not permitted.
EFRRIR_.07 | Memory protect is switched ON.

ERROR_.JE | Other wrong operations.

[
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. *» Return-home method

Press [CLR|to display data or to returhn to display data if error
occurred during data setting. In other cases, display is cleared.

@ not only clears the digital and character displays to 0 but also cancels
M the function specified. Before making a new entry, it is recommended to

press | CLR | twice in order to_cancel the data and function entered.

(2) System Errors

Table 9.14 System Errors

Error Code Content

SYSERR 10 Transmission time-out error with CPU module

S5YSERR 20 | Transmission time-out error with IOP module

' SYSERR 99 | ROM total sum érror of RAP

9.6.4 Status LED Lamp

The LED lamp located at lower right of the display panel is'lit if the follow-
ing occurs:

i

* The relay switches ON during display of the input relay data. (Except

for 8-point simultaneous display)

' * The coil switches ON during display of the output coil data. (Except for
8-point simultaneous display) S

* The link relay switches ON during display of the link relay data.

LI
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9.7 GL60S SYSTEM STATUS T B AT I

The GL60S system status is stored.in specified address of the CPU memory and
can be indicated on RAP.:. The system.status is indicated: by bit _patterns or
codes. A 16-bit binary data can be displayed in 4-digit hexadecimal as follows.

ss ‘ . sk
15 1413 12 11 10 9 "8 7 6 5 4 3 2 1-0

ce e e | B FY |0 | O [ DISPLAY ON RAP

3 A T

Each hex digit is. dlsplayed by 4 -bit binary. as follows, The
relationship  between the binary ‘and hex indications permits gs__tpd_know
which bits are 1 from the indication on RAP.

f g% -5 TR T -
STt G RN P T

‘I-{exadecqimfz‘ael_ Bin?ry ‘ Hexademimal| .. }3inary.__i _
0 0000 8 . - s w1000 s
P 100015, - 29 - SUR00L
2 0010 A 1010
3 0011 B 1011
4 0100 C 1100
5 0101 D 1101
6 0110 E 1110
7 o111 F 1111

Table 9.14 shows the GLB0S system status. The GL60S system status is
stored in the table at a length of 128 from address 6380 to address 63FF.
Addresses 63EB to 63FF are for future expansions and do not store any
information at present.

The system status can be checked anytime using the arithmetic function
STAT mentioned in Par, 5.9.11 in addition to being displayed on the RAP,
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Hex
6380

6381
6382
6383
6384
6385

6386 -

6387
6388
6389
638A
6388

638C

638D
638E
638F
6390
6391
6392
6393
6394
6395
6396
6397
6398

6399 -

639A
6398
639C
639D
639E
639F
63A0

63A1
63A2

63A1

63A4

63A5
63A6
63A7
63A8
63A9
63AA
63AB
63AC
63AD
63AE
63AF
6380
63B1
63B2
63B3
63B4

- Table 9.15 GL60S.System Status =~ =~ =

~ 345 -

GL60S STOP STATUS .. 63B5 RIOD2 STATION I STATUS
TOTAL SUM ERROR 63B6 RIOD2 STATION 2 STATUS
DATA ERROR 63B7 RIOD2 STATION 3 STATUS

FOR FUTURE EXPANSION 6388 RIODZ STATION 4 STATUS
FOR FUTURE EXPANSION 63B9 RIOD2 STATION 5 STATUS
GL60S MACHINE STATUS 63BA RIODZ2 STATION 6 STATUS
* RIOD1, STATUS ' "63BB | ' RIODZ STATION 7 STATUS.
RIOD2 STATUS 63BC RIOD2 STATION 8 STATUS

I0P STATUS 63BD RIOD2 STATION 9 STATUS
COMM STATUS 63BE RIOD2 STATION 10 STATUS
LINK STATUS 63BF RIOD2 STATION 11 STATUS
3200IF STATUS ] 63C0 RIOD2 STATION 12 STATUS
EXPANSION MEMORY STATUS - 63C1 RIOD2 STATION 13 STATUS
FOR FUTURE EXPANSION 63C2 RIODZ STATION 14 STATUS
FOR FUTURE EXPANSION 63C3 RIOD2 STATION 15 STATUS
FOR FUTURE EXPANSION 63C4 RIOD2 STATION 16 STATUS
FOR FUTURE EXPANSION 63C5 RIOD2 STATION 17 STATUS

" FOR FUTURE EXPANSION 63C6 RIOD2 STATION 18 STATUS
FOR FUTURE EXPANSION 63C7 RIODZ STATION 19 STATUS
FOR FUTURE EXPANSION 63C8 RIOD2 STATION 20 STATUS

LOCAL 1O STATUS 63C9 RIOD2 STATION 21 STATUS
RIODI STATION 1 STATUS 63CA | RIOD2 STATION 22 STATUS
RIOD! STATION 2 STATUS 63CB RIOD2 STATION 23 STATUS

.RIOD] STATION 3 STATUS 63CC | RIODZ STATION 24 STATUS
. RIOD1 STATION .4 STATUS ..63CD. | RIOD2 STATION 25 STATUS
RIODI STATION 5 STATUS - 63CE | RIOD2 STATION 26 STATUS
RIOD1 STATION 6 STATUS 63CF RIODZ STATION 27 STATUS
RIODI1 STATION 7 STATUS 63D0 RIOD2 STATION 28 STATUS
RIOD1 STATION 8 STATUS 63D1 RIOD2 STATION 29 STATUS
RIOD1 STATION 9 STATUS 63D2 RIOD2 STATION 30 STATUS
RIODL STATION 10 STATUS - "63D3 | RIODZ STATION 31 STATUS
RIODI STATION 11 STATUS © 63D4 FOR FUTURE EXPANSION
RIOD1 STATION 12 STATUS 63D5 | LOCAL 1O ERROR (RACK 1}
RIOD1 STATION 13 STATUS 63D6 LOCAL 1O ERROR (RACK 2}
RIOD1 STATION 14 STATUS 63D7 LOCAL 1O ERROR (RACK 3}
RIOD1 STATION 15 STATUS 63D8 | LOCAL 1”0 ERROR (RACK 4)
'RIODI STATION 16 STATUS .1¢ 63D9 " | LOCAL 1O ERROR (RACK5)
RIOD1 STATION 17 STATUS "63DA '] T STOP STATUS, TOTAL SUM
RIODI1 STATION 18 STATUS 63DB ERROR AND DATA ERROR
RIOD1 STATION 19 STATUS 63DC AT LAST POWER CUT-OFF.
RIODI STATION 20 STATUS 63DD STOP STATUS, TOTAL SUM ERROR
RIOD1 STATION 21 STATUS 63DE AND DATA ERROR OF ONE POWER
RIOD1 STATION 22 STATUS 63DF CUT-OFF BEFORE THE LAST,

-RIODI STATION. 23 STATUS R 6!3E0‘ STOP STATUS, TOTAL SUM ERROR !
'RIODI STATION 24.STATUS -~ 63El - | AND DATA ERRCR OF TWO POWER
RIOD1 STATION 25 STATUS 63E2 CUT-OFF BEFORE THE LAST.
RIODI STATION 26 STATUS 63E3 STOP STATUS, TOTAL SUM ERROR
RIOD! STATION 27 STATUS 63E4 | AND DATA ERROR OF THREE POWER

"RIOD! STATION 28 STATUS - 63E5. - CUT-OFF BEFORE THE LAST.

" RIOD! STATION 29 STATUS - " 63E6 " LOCAL RACK STATUS
RIOD1 STATION 30 STATUS 63E7 LOCAL RACK ACK STATUS
RIOD1 STATION 31 STATUS 63E8 | LOCAL RACK ACK HISTORY
FOR FUTURE EXPANSION gggi LINK STATION STATUS




9.7 GL60S SYSTEM STATUS (Conmt'd) = = ¢

s m e e = -

;‘(1) ‘The’ followmg names for 1nd1v1dua1 bits are set in explammg the seman-
: tlcs of the status

R MRS 1 ’.' i §
CPU stop status 7.- Tl e , . -
N S . iss

-[BI5 | Bi4 | B13 [ Biz | B11 | Blo [Bo [Be.]B7{B6 [B5 B4 {B3[B2[B1|[Bo| |

;. Tz-ible total sum’ .e"rror‘. ’ N !
MSB. . .- . - ‘ o .7 LSB .
IEEEER S EEEN E E EE E E A R EE

e ; o . R : L .

« Table data error o ‘ ‘ '

. ‘MSB © o LsB

[ D15 | D14 ] D13 | D12 | D11 IDlO |D9|D8|D71136{D5|D4|D3|D2|D1|D0J

.

- B

1 . - . 1 '
- 1

* 1608 machine sutatus . _
MSB L . ' T LsB
[E5 [ E14 ['E13 ['Ei2 [ E1l [ Elo [Eo [E8 [E7[E6 [ES |E4|E3|E2 {ELI[EO|
. RId ,sta:'gion status ; ‘ . t :_' " ’ . .
.MSB R L L - : _LSB

; [Fis [ria TFria [Fi2 [ F11 [ Fio Jro|Fe {F7 | F6 |F5 |Fa | F3-|F2|F1]|Fo| ~

_.fLo_cél _fack status -, T 1 - s'_ . ‘ e L
MSB o R : : S b " LSB
[cis{cu [aizTciz-faon [ciofaofcs|cr|as]as aalas]ce |_G1']Go|

" Link stalion status . . .. B P
63F9 . bl ) R . '
MSB -l o e C : : - © - . _LSB 1

+ [Ha1 [ Hao [ H20 [H2s | H27 [ Hae jH25[H24|H23]H22]H21 |H20|H19{H18]|H17|H16|

, MSB . 0 e e - . .~ LSB
v [H1s THieTs [ Hiz2 § Hi [ H10 [H9 [Hs [H7 |He |Hs | Ha [H3 [H2 [Hi{Ho| "
+ A H T
: 1 S
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(2) GL60S stop status (Address 6380) -

Table 9.16 GL60S stop status (Address 6380)

Bit Semantics

B15 Set if either 1 or Bl4 to B0 is 1 in casc CPU is stopping.
Bl4
B13
B12
Bl11 if invalid memory allocation.

if watchdog timer error.

if real time clock error.
if bit ALU error.

B9 if action circuit error. (Set if C14, C6, D14, D9, or D5 is 1)

B8 if transition condition circuit error (Set if-Cl3, C5, D13, D8 or D4 is 1.)
B7 if subroutine circuit error (Set if Cl2, C4, D12, D7 or D3 is 1.}

B6 if SFC program error (Set if C2, D2 or D1 is 1.)

B5 1 if user status table total sum error.

B4 1 if T-COP table error. (Set if Cl1 or C3 is 1.)

B3 Other allocated table error (Set if C10, C9, C8 or C7 is 1.)

B2 CP213 allocated table total sum error

Bl PC link allocated table total sum error

1

1

1

1 .

B10 1 if ladder circuit error (Set if C15, D15, D11, D10 or D6 is 1.)

1

1

1

1

BO Subsystermn trouble

(3) Table Total Sum Errors (Address 6381)

Table 9.17 - Table Total Sum Errors

Bit Semantics

Cl5 Ladder circuit total sum error

Cl14 Action circuit total sum errors

CI3 Transition condition circuit total sum errors
Ci2 Subroutine circuit total sum errors

Cl11 T-COP table total sum error

C10 2-level scan allocated table total sum error

C9 ASCII allocation table error

Cs8 User memory allocation table total sum errors
C7 Transmission parameter table total sum errors
Ce Step entry table total sum errors

C5 Transition entry table total sum errors

C4 Subroutine entry table total sum errors

C3 T-COP entry table total sum errors
c2 SFC flow table total sum error

Cl SFC mode table total sum errors

Co Bit ALU errors or Expansion memory errors
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(4) Table Data Errors (Address 6382) * = - =™/ 5 warmalo o Lo

<., . -Table 9.18. Table:Data Error.: ° ;
"Bit - w5, -+, Semantics R
T 77 7U'DIs | Ladder circuit-EQL-.error- . - .0 . C BRI !
D14 Action circuit EOL crror ’ ' '
D13 Transition condition circuit EOL error SRR I "o
D12 Subroutine circuit EOL error A T '
D11 Ladder circuit EOS error L S '
D10 Ladder circuit SON error - e R ) }
D9 Action_ circuit SOA error. . - S Do Coy "
D8 .| Transition condition circuit SOT ;error-=..: - = & = S
D7 . | .Subroutine ctrcuit SOS error - .- Ld
D6 Ladder circuit NODE error . . o
D5 Action circuit NODE error. - n. = . - © .- ¢
D4 Transion condition NODE error - y s Rl
D3 Subroutine circuit NODE error- '+ - e no A
D2 Step data error N PR TS ' oTE ' ;.
D1 Transition data error --. L A :
Do Not usecd. I ‘: C ‘
 (5) GL60S Machine Status (Address:6385). - '
- “Table; 9.19: GL60S Machirie. Status
) Bit Semantics | ‘Bit _ Semantics _ . ...l .
) E15 | For future expansion E7- | = ' ' ' !
El4 | Local I/OD ecrror . E6 o T ‘
E13 | RIODI error % | E5 T - :
E1Z | RIODZ error % R4 LT :
Ell IOP error ° ko CE3 . o L - _' _ '
EI0 | COMM error * 15720 [
E9 | Link error _. 3k, - El Lo :
E8 | CP213 error.. -+ » = | EO S BT
* For detail, refer to Table 9.20. - o '
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(6) RIOD 1,72, IOP, COMM, LINK Status

These' status' data are read out from I F RAM of each module. If. status
data are -error codes, corresponding bit:in machine status is set at “1.”

MSB-
15

Table 9.20 R{OD, 10P, COMM, LINK Status

CODE (H) Meaning
0 Normal
1 ROM error
2 RAM error
3 Common memory error
8 LINK step (For only LINK status)
F Watchdog timer error

*

RIOD1 : Address 6386

RIOD 2 : - Address 6387

IOP :  Address 6388

COMM :  Address 6389 LSR
LINK :  Address 638A 0

These 4 bits indicate the contents of Table 9.20.

L
¢

(7) RIOD 1 station status- 1 to-RIOD 2-station status 31 .(Address 6395.- 63D 3)

Status data of the stations read

enter,

from the remote I,/O drivers RIOD 1 and 2

oLl IF e

Table 9.21° RI,7O Station Status '

Bit Semantics -

F15 1 without transmission error and allocated station
Fl4 T-COP allocated data error '

F13 Wrong output data length, without output data
Fiz Not used :

Fil Not used

F10 Not used

F9 Not used

¥8 BUS check error ’

F7 TCOP request from RIOR (1 at power-on)

F6 Not used

F5 Not used

F4 Not used

F3 I when [0 service is less than the specified time.
F2 BUSY check error

F1 Not used

o 0 with normal RIOR

Though 2008H error occurs momentarily at RIOR power-on;
this does not mean malfunctioning.
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(8) Local IO Error Table {(Address 63D 5-63D 9)

Data to show errors of modules mounted-in the local . I,/O racks .are .stored.
Fig. 9.13 shows relationships between bits and slots. Numerals indicate slot

Nos.

- - - - -LSB

MSB :
635 1|2 03|45 |6| )
636 | 112 |3lai5|6|718]|59 :
6307 | 1|2 |3 |4als5i6d7|8]ol - o _— ‘
6aps | 1|2 |3 4|5 |6l7l8io]
6309 | 1l2 |3 ]4]5 _5' 7189

-Note : Where 7O module is not mounted or in failure, “I” is displayed -
on the corresponding bit. -

(9) Local Rack status (Address 63 E 6)

Fig. 913 Local IO Error Table

[

Data to show error of.each local 1,/O rack 'are stored. «d .. -+ ..

1

T |

- -
: - . T +

Table 9.22 Local Rack Status

Bits .3 - Meaning.. ...
© 7 Gi5to G5 7| Not used - T N
G4 " Rack 5 efror " * o S gt . ‘
G3 Rack 4 error |, . L . :
G2 Rack 3 error B i _
-Gl Rack 2 error ] ‘ ’
) N GO Rack 1 error o




(10) LINK Station Status (Address 63 E 9)

For each link station (32 stations max), CPU module stores data to show
module-mounted condition and errors. Bit in normal station is set to “1.”
Bit in troubled station (including station with no module) is set to “0.”

‘Table 9.23 LINK Station Status

Bits Stations Bits Stations
H31 Station 16 HI15 Station 32
H30 Station 15 . H14 Station 31
H29 Station 14 H13 Station 30
H28 Station 13 | Hiz |  Station 29
H27 Station 12 HI11 Station 28 —
Hz6 Station 11 H10 Station 27
H25 Station 10 H9 Station 26
H24 Station 9 HS8 © Station 25
H23 Station 8 H7 Station 24
H22 Station 7 H6 Station 23
H21 Station 6 H5 . Station 22
H20 Station 5 H4 Station 21
H19 | ‘Station 4 H3 Station 20
H18 ~ Station 3 Hz2 Station 19
H17 . Station 2 H1 ‘Station 18
Hl6 Station 1 HO Station 17

(11) Expansion Memory Status (Address 638 C)

The status of expansion memory is displayed.

MSB LSB

115|114 (113)T12(I11|T10[ 19} 18 |17 |16 |I5|ta |13 )12|11])10

Bits Meaning
I15

to Not used

I8

17 Plug normal

16 Expansion register total sum error
I5 Comment memory total sum error
14 Symbol memory total sum error
13

to Not used

10
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9.8 TROUBLESHOOTING T, ot e

In order that repairs can be made as eas11y and quickly as possible without
a knowledge of details, the GL60S is malntalned in- basic units of. modules;
that is, by module replacement. ;. .. ;- g v gl e I e el .l

If a failure occurs, the first thing to do is to identify the problem accu-
rately and follow the prescrlbed procedure for rhaintenance. Make use of
the general GL60S troubleshootmg flowcharts prov1ded in thlS sect10n

Mamtenance of the ‘GL60S requ1res spare parts 11sted on ‘Par. 8.4.

@ 1. The symbols used in the flow charts have the following meanings:
: Action - Temmal ortcomment <> Demsmn (O: Connector

2. Power on ~off operations are omltted from the-flow charts, -Normally,
power will be turned off before a maintenance action, and turned on after
the action has-been.completed.. !

(1) Power Supply Moduie Check S R

- e 1 tyr T .
{ Power supply module c@ : — -
T i : e 1"_
. H C o, o
* ' ¥ H . Lh
+ - - &
-!. ’ " ¥ ".x‘ 1

* Perform power
ON-OFF-ON operation.

P i.oan . B

Power cycled
ON-OFF-ON?

Check AC input voltage |-+ °
at power teminals of -
» power supply module. i

Remove load module
in order and tum
ON/OFF the power.

YES

Set AC input voltage to
18510 132VAC. - e twoae - orii i

Power
lamp lit?

Al load
modules removed?

“Defoctve power © N* 1t T -Defectivelast. . y° -
supply module. - . . removed module. :

e W - b s ——— -

- - . e ik eme e s amesr ew [ ——

 Replace power supply modue. I 7 1 T Ronre powern o e et
supply module. | - '

T s + s

Groperpowermzpp#,vmoduﬁe) - ) S

[

Fig. 9.14 Power Supply Module Check

When circuit protector-trips at checking PS21, - reset
* the circuit protector for nqrmgl pp_eratiox}.v ) .
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(2) CPU Module Check B R S .

[

( CPU module check )

Perform attach operation by ...
connecting P150, s
(Transmission parameter
should be properly set) S N
T It . .

e

Attach opera-
tion performed?

NOQ

50 .

STOPPED
GLE0S SYSTEM ERROR. x x
X7 displayed on P150.
sclean?

YES

Cloar the GLB0S memory
by P150.
]

=
I Start GLE0S by P150. ]

Replace CPU modufe.
B N S T T

; YES '

- [~ Proper CPUModule ) oELe




(3) 1O Processor Module Check | Hono st 00

. S el a4 .
C 0P module check ) . '

RUN lamp of
CPU 'rjn;)dule
it?

* Check CPU module.

r

Defective IOP module )

" Replace I0P module”

Foee

-

B .-

( Proper I/0 module ) T Check transmission section.

el . -

R R . . -0 . .

F'ig. 9.16 1.0 Processor iVIoduIe Check ! ‘
T . - '

(4) COMM Module Check

a
[}
z
£
3
g
L
O
8
®
\/
i
v
4

"RUN" lamp of . i ’ -
CPU maodule
lit?

Check CPU module.:

Defectiva COMM module)

Replate communication module.

{ Proper commurnication module Chack transmissiorn section,

Fig. 8.17 COMM Module Check
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(5) RIOD Module Check

( RIOD module check. )

NO
lamp of (iP%J module
it

Check CPU module.

“READY" lamp
W?

NO ( Deffective RIOD module )

-

"RMT E“f" lamp Raplace RIOD module.

Proper RIOD module Check transmission section.

Fig. 9.18 RIOD Module Check Flow

{(6) RIOR Module Check

C ‘RICR module check '

“RUN"
lamp of CPU module
it?

Check CPU module.

Defective RIOR module ,

i

Replace RIOR module.

YES

"RMT ERR” lamp
W?

Check transmission section.

YES

Check I/0 akocation.

“PP COMM ERR" YES

i?

Check 170 section to P150.

Proper RIOR module

Fig. 8.19 RIOR Module Check Flow
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Uhi

(7) 1”0 Section Check

‘ 170 section check. ) v - .’ ,

.~ .Disconnect CH3.

IOP “ERR X"
lamp gone out?

< 10P “ERR.X"
lamp gone cut?

_—i A ST T ST A Vo

Disconnect the rack.

Rack 2 of CHT used?

JOP~ EHH X3
larnp gone cul?

® NO . _

Disconnect |/0 module one by
one from the nearest module to
CPU module.

YES { , Tr‘pe {/0 module emor. )

- - o LS )
. . RO - .

+

AlF -
- . 1/0.modules 7 Y‘ place the module.
- removed?
- T ’ 3 -t - - i M, - - —
- . , P . . .
-Replace the {OP module. basic . .
power supply module, CPU .
- module; mounting base and 1/0 v
- -| cable one by one. . ) .- e
. - : S o
F . o

-. -Fig. 9.20 (a) I/O Sectlon Check

i . Tt LT

F
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-9 ©

Disconnect /0 module
with the biggest station
No.

T HOP "ERR X”
lamp gone out?

All

NO stations disconnected
?
YES
C ‘RIVOD error )

Replace RIFOD

Disconnect defective rack

Replace I/0 buffer module

IOP “ERR X"

YES

--IOP“ERR X*
lamp gone out?

Defective I/0 buffer

gone out?

NO

Auxiiary powar supply
module check.

IOP “ERR )F" out?

. -
LR L '

YES

module.

Replace I/Q buffer
module.

Ty

Disconnect /0 module one by
one from the nearest modute
to I/0 buffer module.

IOP "ERR X"

YES

/ Defective auxiliary power
wpply module.

Replace auxiliary power
supply module.

lamp gone out?

Replace mounting base, {10
cable and RIOR in the order.

The I/b madule error )

Replace module.

-
-

Fig. 9.20 (b) 1,70 Section Check
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(8) Input Module Check

., ( lnbut module check )

0

[

. ' _ONangOFF,

Monitor input by RAP or P 150
by switching external input signal

YES

kt?

input

Monitorng
display of corre-
sponding input relay or nput
register turmed ON and OFF
comectly?

responding input

YES

status indicating lamp

module mounted

NO

comectly?

NO

Mount input module correctly.

. Extemnal voltage proper?

Correct external voltage.

Replace input module.

L

( Proper input module

- 358 -
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(9) Output Module Check

( Output module cbeck. )

Monitor output coit and cutput
ragister by RAP or P150.

Corre-
sponding output
status indicating lamp
conformed to monitoring
display?

Output
module mounted
correctly?

Mount output module
corracthy. .

External
voltage
proper?

Cormect external voltage.

Replace output module.

External
devices operated
corectly?

YES

Output
module mounted
comectly?

NO

Mount output module
comecty.

Output
tuse blown?

Replace output fuse.

Check extermnal devices.

( Proper output module. j

Fig. 9.22 Output

s
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APPENDIX A

fae T
GL60 COMPONENTS LIST
Component Type Function or Application -~ | -—-.. Remarks
CPU Module DDSCR-GL60S | Program memory 32k-word | | |4 -

| (24 bits,“word) .

I0P modules and

Panel (RAP)

and parameter -,

Main Power For CPU,
Supply Module JRMSP-PS60 || >0 modules (Max.6) S MF’_E‘“ted on MB60
Auxiliary Power JRMSP- For 17O buffer modules and - Moiinted on MB2l1,
Supply Module PS21,/PS22 |L/0 modules (Max.9) -~ . = -~ MB70
i For communicatiofi module, N
IOP Mod}lle JAMSC—IFSO Pl50 MEMOBUS RAP T by e ngItS/module
- For communication module,v i )
COMM Module t]_AM?C-I—F(SQ P150, MEMOBUS - ? ports/mrodule
: _ | Driver. modules®-(Max. 2)" a e :
RIOD Module JAMSC-IF62. for remote cireuit o=, “‘_w_ |- Mounted oln MB60
Receiver module for N ’
RIOR Module JAMSC-IF70 {remote circuit TR Mglinted op MB70
Register Access DISCT-IFES - - Monltor modules for - status - |'Connected to TOP

1O Buffer

Module JAMSC-B2110

Used for 1.0 bus buffer, - -
racks 2 to 5 ; -

‘tonnector

With-I1,”0 cable

:

MB6&0 Mountmg

Baco JRMSI-MB60

2
'

For mounting CPU,
power supply, IOP, COMM/{™ ™
RIOD and 10 modules.. - " -.

For tack I

MB22A Mounting
Base

JRMSI-MB2ZZA

For mounting /O buffer; -~ --

auxiliary power supply,-. = " %-|

[0 modules

‘J -
-

For racks 2 t0 5
' 1

MB70 Moun tlng

For.mounting RIOR, . -~ o~

For. remote station

; :IRMSEM.B';O; duxiliary power_supply, -
Base Y. _ | I)O modules . rack 1
' Connection between racks:
‘_]ZM_SZ_WZO_I 0.5m long L
1,70 Cables ' G i 5 k - = :
e v coo. . | Qonnection between racks. ;. -+ )
JZMSZ—WZO—Z 1 Sm .l()ng r.‘. .

.. .

JAMSC-B2501

100VAC l6-point mput .
input current lOmA/lOOVAC
60Hz . e -

JAMSC-B2503

200VAC l6-point input, i

input current IOmA/ZOOVAC, -

60Hz

3

I./-O Modules JAMSC-B2505

100VAC 32-point inpiit,
input current lOmA/lOOVAC
60Hz

| JAMSC-B2507

S00VAC 32-point “input,
input current 10mA ~200VAC,
60Hz

JAMSC-B2601

12.724VDC 16-point input,

input current 10mA_ ~24VDC,
5mA . 20VDC

* DDSCR-GLG0S0 (8k-word),

DDSCR-GL60SL {16k-word),

DDSCR-GL60S2 (32k-word), DDSCR-GL60S3 (32k word +extension memory)
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Component Type Function or. Application Remarks
[ 12724VDC, 32-point input, .
© | JAMSC-B2603 '| input current 10mA,”24VDC,
i . S5mA ~12VDC

JAMSC-B2605,/B2615 | 12.7°24VDC 64-point .input

JAMSC-B2607 | 5VDC 32-point input
100,7200VAC 16-point output,

JAMSC-B2500 |rated output current
1A Zcircuit, 3A.78 circuits
100,7200VAC 32-point output,

JAMSC-B2504 |rated output.current
0. 3A “circuit, 1.2A 78 circuits
12,724VDC 16-point output, .

JAMSC-B2600 rated output current g&t{};aigitus

170

Modules

Eo

2A “circuit, 5A,78 circuits

JAMSC-B2602

12724VDC 32-point output,
rated output current
0.3A “circuit, '0.6A 74 circuits

With status
indicator

JAMSC-B2604

12,724VDC ‘64-point output

JAMSC-B2606 .

5VDC 32-point output

JAMSC- :
B2902,/B2912’

Relay conta'ct 32-point output,
relay coil voltage .
24VDC, ‘rated current
1A Acircuit (220VAC),

1A “circuit (24VDC) A

i

JAMSC-B2904

Bestact relay contact .
16-point output, (independent
contact), .relay coil voltage
24VDC, small load rated

current 0.5A “circuit (220VAC),

0.3A “circuit (110VDC),
min. rating 5V, .lmA

1JAMSC-B2914

Bestact relay contact

16-point output {(independent
contact),” relay coil voltage
24VDC, general-use type rated -
current .0. 5A ~circuit (220VAC),
0. 3A Zcircuit (110VDC), min.
rating 24V, 10mA

JAMSC-
B270!./B2711

Régister input, numerical
data (16-bit} X 8, variable
strobe cycle (64,32ms)

JAMSC-
B2700,7B2710

Register output, numerical
data {16-bit) X 8, variable
strobe cycle (64,732ms)

JAMSC-B2703

Analog input (A D)
0 to + 10V, 8 circuits

JAMSC-B2733

Analog input (AD)
— 10 to + 10V, 8 circuits

JAMSC-B2743

Analog input (A, /D)
4 to 20mA, 8 circuits
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APPENDIX A

GLB0 . COMPONENTS LIST (Cont'd) - .. .. .7 . % L
et L ‘ + . . ' 1
Component Type Function*or Application' i Remarks
JAMSC-B2702 2Analog output. (D/A)
circuits
; "1 Analog!outpit (D/A) R
JAMSC“,BZH.Z 0 to + 5V, 2 circuits :
|‘Analog output (D/A) . !
JAMSC-B2722 | g to. + 5V, 2'circuits X
'~ Bona, |Analog output (D/A) .
JAMSGC-B2732 | -10 to 10V, 2 circuits
: Analog output (D/A)
- ) JAMSC—B2?42_ 4 to 20mA, 2 circuits
< L70O JAMSC-B2800 |.PID module 1 circuit
Modules : X 5 . :
, JAMSC-B2801. | Reversible counter 2 circuits
. - | JAMSC-B2802 Presét Eoimtfer 1 circuit = I
.Positioning (Sgeed analog . .
‘command type) l-axis R E
JAMSC_BZSP:S: corresponding to absolute i
_ encoder M
JAMSC-B2813 Positioning (speed pulse - <
“ | command type) l-axis .
JAMSC-B2804° | Mémo link master }
JAMSC-B2805 | Memo link slave : ,
DISCT-P150-10:| Program storing, check, Program Raised key
Programming ' -| menitor, load,” save .| 'disk type
Panel wrvm Gicn 11 Plasma display such as s Flush ke
- -1 : . ¥
DISCT PI_SO -llv ‘print-out, parameter setting peeded type
' ) For program storing, ;
gig(-) Programmer | F60S-E001 .check, monitor, load or save f
gram |Ladder Lister |F608-E002 "', | For program print out :
Disk Blank Disk F150-000-., + .| For.program save - ‘Format completed
Remote 1/0 | From RIOD, -RIOR to main ‘
Junction Cable JZMSZ-W60 cable (3C-2V)
Remote 1,70 Main ] From RIOD, . RIOR to maln
Cable JZIMSZ-W4SS 1) caple (5C-FBY. :
Adapter T-0298 ' 'Repeater ? ,
JZMSZ-W1015-T1 | between P150 and GLGOS/ 10P,/COMM 2. 5m long
. Fo_r connection between
JEZMSZ-W1015-T2 module ports '15m long
JZMSZ-W1015-21-| For cennection between ACGC - 2.5m long
' 400 GL60S, IOP:COMM. ]
gltglrface JZMSZ-W1015-22 mo;ﬁf;e;mts 15m long
able -
JZMSZ-W1017-T1 | For connection between J1078 5m long
) modem-GL60S,  IOP-COMM_ ]
JZMSZ-W1017-T2 module ports 15m long
JZ-MSZ-W1019-1 | For connection between 5m long
TZ-MSZ-W1019-2 | U84, U8B4S-GL60 15m long

—-362 -



APPENDIX B OPERATION FUNCTION REFERENCE LIST

{1) Relay, Coil
Element Type Specifiable Reference
Symbol Name Reference Ladder Circuit Action Circuit | Transition Condition Circuir | Subroutine Circuit
) Coil 00001 to 08192* | 00001 to 08192* | 00001 to 08192° | 00001 to 08192°
Normally  ffnput relay | 10001 to 14096 | 10001 to 14096 | 10001 to 14006 10001 to 14096
— — | Open
LN Contact Step 5001toS5I2
' Link coil D 0001 to D 1024
Coil 00001 to 08192 | 00001to 08192 | 00001to 08192 | 00001 to 08192
Normally  [foput relay | 10001 to 14096 | 10001 to 14096 | 10001 to 14096 | 10001 to 14096
—,H‘— Closed
xxxxx | Contact Step S001 to S512 : -
Link coil D 0001 to D 1024 .
N Coil 00001 to 08192 | 00001to 08192 | 00001to 08192 | 000OL to 08192
Transitional [1nput relay | 10001 to 14006 | 10001 to 14096 | 10001 to 14056 10001 to 14096
—{t}— Contact
X X % X X (OFF to O'N) Step S001toS$512
Link coil D 0001 to D 1024
B Coil 00001 to 08192 | 00001to 08192 | 00001 to 08192 | 0000 to 08192
Transitional | jnput relay | 10001 to 14096 | 10001 to 14096 | 10001 to 14095 10001 to 14096
v Contact St S00LtoS512 | -
xxxxx |(ON to OFRf =21 . _— -
Link coil D 0001 to D 1024
e ——— gﬁ;irzt‘:ncti.rlcuh
:[ Vertical None
Short-Circuit
—_— — ol ' Coil 00001 to 08191 | 00001 to 08191 00001 to 08191
X X X X X ! Link coil D 0001 to D 1024 | D 0001 to D 1024 D 0001 to D 1024
—_—(L— Latch Coil Coil 00001 to 08191 | 00001 to 08191 00001 to 08191
X X X X X a % TLink coil D 0001 to D 1024 | D 0001 to D 1024 D 0001 to D 1024
- E EX_ Transition | Transition coil —_— T00] to T512 _

* Coil 08192 is battery ooil.

=363

(2) Timer
Element Type Specifiable Reference
Symbol Name Reference Ladder Circuit | Action Circuit [Transition Condition Circuit| Subroutine Cirowit
- i Constant 00000 to 09939 | 00000to 09999 | 00000to 09999 | 00000 to 09999
. Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— R R1| Holding R* | 40001t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
T10 1-sec Constant R*| 31001 to 35096 | 31001to0 35096 | 31001to 35096 | 31001 to 35096
R2 — | Timer Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
e R 2 Holding R* | 40001 to 49999 | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Constant 00000 to 09999 | 00000 to 09999 | 00000 to 09999 | 00000 to 09999
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— R 1 "|R1{ Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 45999
Tol 0.1-sec Constant R*| 31001 to 35096 | 31001to 35096 | 31001 to 35096 | 31001 to 35096
R2 — | Timer Link R* R0001to R1024 R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
: R2 H?lding R* | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Constant 00000 to 09999 | 00000 to 09999 | 00000 to 09999 | 00000 to 09999
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— Ri - R1| Holding R" | 40001 to 49999 | 40001t0 49999 | 40001 to 49999 | 40001 to 43999
TOl 0.01 - sec Constant R*| 31001t0 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
R2 — | Timer Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R2 Holding R* | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 000Eto R 1024 |R 0001 to R 1024 | R 0001 to R1024 | R 0001 to R1024
. * Register



SEOY DTN TR el Db ot WMDTASERY D TRt Nn
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(3) Counter’ - : e e TS e et AT ’ Ll A
R R A IR TN L. ST L o oot
_Element -Type. . e en - 1. . Specifiable Reference ' .
- Symbol - Name Reference Ladder Circuit | Action Circuit Transition Candition Circuit| Subroutine Circuit
- Constant 00000 to 09999 | 00000 to 09999 |+ 00000 to 09999 | 00000 to 09999
e _ ) Tnput R* . | 0001 t0.30512, | . 30001 to 30512 |$30001 to 30512 | 30001 to 30512
_—j- T ) . , R 1| Holding R™.| 40001 to 49999 -| ,40001 1049999 , | -40001 1049993 | 40001 to 49999
UeTR gzunter " | Constant R”| 31001 10 35096 | 331001 to 35096 | 31001 to 35096 | 31001 to 35096
 rz o Link R°—- | R000Lto R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
) 3 o . ar|g g | Holding RY| 400011049999 |,40001 to 49999 740001 to 49999 | 40001 to 49999
. . Link R* - |R0001to R 1024 R 0001 to R 1024| R 0001 toR 1024 | R 0001 to R 1024
Constant 00000 to 09999 | 00000 t6 09999 |, 00000 1609999 | 00000 to 09999
- - Input R* 30001 10 30512 | 30001 to,30512; | 30001 to30512 | 30001 to 30512
R pewn. L |R Y[ Holding R:,| 40001-t049999. | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
|- et counter |, [ Constant. R*| 31001 to 35096..| 31001 t 35096, | 31001 to 35096 | 31001 to 35096
— R2 — Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
- - R 2 Holding R* | 40001 to 49999 | 40001 to 49998 ‘.40001 to 49999 | 40001 to 49999
Link R’ R 0001 to"R 1024 [ R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
* Register . o . g
e . s
R STk S . ~
. T N -
(4) Arithmetic .Operations — 1 - E SRR e
IR Vel r . . ) . -
- .: -Element Type S i+ .+: ..t Specifiable Reference! = 7" 7 -
Symbol | Name Reference Ladder Circuit | Action Circuit  Transition Condition Circuit| Subroutine Circuit
) Constant 00000 to 09999 | 00000 to 09999 | ;00000 to 09939 | 00000 to 09999
- - ’ " |Tnput R* 30001 to 30512 | 30001 to 30512 | 30001,to 30512 |- 30001 to 30512
-1 R. ) Holding R* | 40001 1049999 | 400011049999 | 40001 to49999 | 40001 to 49999
] k2 | | Addition R2 Constant R*| 31001 to 35096 | 31001 to 35096 3[00l't0 35086 | 31001 1:;6'35'096'
’ i .':DD i . 1‘ Link' R =77/ R'0001to R 1024 | R 00017t5 R 1024 | R 0001to R.1024 [ R 0001 to R'1024
N PR || Timer R*. | 50001 to 50512 R _‘ '
' BT ' v A R 3 ‘Holding ;R ™| 40001 £ 49999 | 40001 t6 49999~ '_'40001 t649999 | 40001 to 49999
» - Link R¥, . |R 0001 to R 1024 | R 0001 to R 1024 R 0001 to R 1024 | R 0001 to R 1024
Constant . | 00000tc 09999 | 00000009999 | 00000 to 09999 | 00000'to 09999
P s 1 B ) AR 1 Input R* . | 30001t0 30512 |- 30001 to 30512 | 130001 to 30512 | 30001 to 30512
. Holding R*. | .40001 to 49999 | 40001-to 49999 '40001 to 49999 | 40001 to 49999
C 1. TConstant.R*| 31001 to 35096 | 31001.to 35096 | 131001 to 35096 | 31001 to 35096
— i 2" "= | Subtraction|R 2 — — - - -
SUR - ACHONE © Link RY . [ R.0001 to R 1024 | R 0001-to R 1024 |R 0001 to R 1024 R 0001 to R 1024
I PSR, Timer R* | 50001 to 50512 — . =
; - R3 Holding ‘RT | 740001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
. - ) Link R®. _. |R 0001 to R 1024| R 0001 to R 1024 |R 0001 to R 1024 | R 0001 .to R'1024
, Constant. | 000001009999 | 00000 1009999 | 00000 to 09999 | 00000 to 09999
— | s [gy dnput R, -|.30001 to 30512..| 300011030512 | 30001 to 30512 |.30001 to 30512
. 1. Holding R™ | 40001 to 49999 | 40001 to 49999 | 40001 to 49993 | 40001 to 49999
I I _" :Mu]tiply-' N .Constant, R¥| 31001 to 35086 | 31001 to 35096 |* 31001 to 35096 | 31001 to 33096
MUL " ) I'Link R? R-0001 to R 1024 [ R 0001 to R 1024 ! R 0001 to R1024 | R 0001 to R 1024
1. L Timer R*, | 5000] to 50512 S
- R3S Holding. R* | 40001 t049998 | 40001 to 49998 - 40001 to 49998 400011549998
Link R", R 0001 to'R 1023| R 0001 to R 1023 | R 0001 o R-1023 ] R 0001 tg R 1023
* Register . .ot : ) '




. (4) Arithmetic Operations — 2

Element Type ~

Specifiable Reference

Symbol

Name

R

R2
D1V

R3

Divide

R1

R2

R3

R1

R2
DADD
R3

Double-
Addition

R1

R2

R3

R1

R2
DSUB
R3

Double- .
Subtraction

R1

R2

R3

R2
DMUL
R3

Double-
Multiply

R1

RZ

R3

R2
DDIV
<« R3

Double-
Divide

R

R2

R3

Reference Ladder Circuit | Action Circuit [Transition Condition Cireuit| Subroutine Circuit
Constant 00000 10 09993 | 00000 to 09999 | 00000 to 09399 | 00000 to 09999
Input R* 30001 to 30511 30001 to 30511 | 30001 to 30511 | 30001 to 30511
Holding R™ | 40001 to 49998 | 40001 t049998 | 40001 to 49998 | 40001 to 49998
Constant R*| 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
Link R* R 0001 to R 1023} R 0001 to R 1023 | R 0001 to R 1023 R 0001 to R 1023
Timer R” 50001 to 50511
Constant 00001 to 09999 | 00001 to 09999 | 00001 to 09999 | 00001 to 099599
Input R* 30001 to 30512 | 30001to 30512 | 30001 to 30512 | 30001 to 30512
Holding R* | 40001 to 49999 40001 to 49999 40001 to 49999 40001 to 49999
Constant R*| 31001 to 35096 | 31001to0 35096 | 31001 to 35096 | 31001 to 35096
Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Timer R* 50001 to 50512
Holding R" | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Link R* R 0001 to R 1023 R 0001 to R 1023{ R 0001 to R 1023 | R 0001 to R 1023
Input R* 30001 to 30511 | 30001 to 30511 | 30001 to 30511 30001 to 30511
Holding R™ | 40001 to 49998 | 40001 to 45998 | 40001 to 49998 | 40001 to 49998
Constant R 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 000! to R 1023 | R 000] to R 1023
Holding R™ | 40001 to 49998 | 40001 t0 49998 | 40001 to 49998 | 40001 ro 49998
Link R* R 0001 to R 1023 R 0001 to R 1023 | R 0001 to R 1023 R 0001 to R 1023
Input R* 30001 to 30511 | 30001 to 30511 | 30001 to 30511 30001 to 30511
Holding R™ | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Constant R”| 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
Link R R 0001 to R 1023/ R 0001 to R 1023 R 0001 to R 1023 | R 0001 to R 1023
Holding R™ | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Link R* R0001to R 1023 R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Input R* 30001 to 30511 | 30001 to 30511 | 30001te 30511 | 30001 to 30511
Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Constant R*| 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35005
Link R* R0O001 to R 1023|{ R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Holding R™ | 400011049996 | 40001 to 49996 | 40001 to 49996 | 40001 to 49996
Link R* R G001 to R 1021 | R 0001 to R 1021 | R 0001 to R 1021 | R 0001 to R 1021
Input R* 30001 to 30509 30001 to 30509 30001 to 30509 30001 to 30509
Holding R™ | 40001 to 49996 | 40001 to 49996 | 40001 to 49996 | 40001 to 49996
Constant R 31001 to 35093 | 31001 to 35093 | 31001 to 35093 | 31001 to 35093
Link R* R 0001 to R 1021 [ R 0001 to R 1021 | R 0001 to R 1021 { R‘'0001 to R 1021
Input R* 30001 to 30511 | 30001te 30511 | 30001 to 30511 | 30001 to 30511
Holding R" | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Constant R 31001 to 35095 | 31001t0 35095 | 31001 to 35095 | 31001 to 35095
Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Holding R"* | 40001 to 49996 | 40001 to 49996 | 40001 to 49996 | 40001 to 49996
Link R* R 0001 to R 1021 | R 0001 to R 1021 | R 0001 to R 1021 [ R 0001 to R 1021

* Register
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(5) Signed Arithmetic Operation

Element

Type

Name

Symbol* - _

R1 —
R2
SADD
“R3

Signed
Addition -

R

R
s8UB
R 3

Signed
Subtraction

R2
SMUL |
'R3

Signed

Multiply ~

. Rl

R2
SD[V=

R3

Signed
Divide

R

R2
,.SDAD

R3 "

Signed
Dodble- -
Precision
Addition

R2
SDSB
R3

Signed
Double- -
Precision
Subtraction

Specifiable Circuit . .
Reference, - | Ladder Circuit | Action Circuit Transition Condition Cirouit Subroutine _
R 1 Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
_ | Holding R” | 40001 to 49999 | 40001 to 49999 40001 to 45899 | 40001 to 49999
R 2 Constant R 31001 to 35096 | 31001 to 35096 31001 to 35096 | 31001 to 35096
| Link R* R000! to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R Holding R | 40001 t049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R 1024 | R 0001 to R 1024 R 0001 to R 1024 | R 0001 to R 1024
1r1 Input R * 1 30001 to 30512 | 30001 to 30512 30001 to 30512 | 30001 to 30512
_-| Holding R" | 40001 t049999 | 40001 to 49999 40001 to 49999 | 40001 to 49999
R 2 Constant R'| 31001 to 35096 | 31001to'35096 | 31001 to 35096 | 31001 to 35096
Link R* R 0001 to R 1024 | R'0001 to R 1024 | R 0001 to R 1024 | R 0001 to' R 1024
R4 Holding R* [ 740001 t0 49999 | 40001 to 49999 | 40001 t049999 | 40001 to 49999
Link R* R 0001 to R-1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R1 Iiput R” 30001 to 30512 | 30001 to 30512 | 30001te 30512 | 30001 to 30512
| Holding R™| 40001 t0 49999 .| 400011049999 | 40001 to 49999 | 40001 to 49999
R 2 Constant R~ 31001 to 35996 31001 to 35096 | 31001 to 35096 | 31001 to 35096
| Link R* R 000 to R'1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R Holding R * 1 40001 to 49}998 40001 t0 49998 | 40001 to-4s_399"8 40001 to 49998
Link R* R 0001 to R 1023 R 0001 to R 1023 | R 000t to R 1023{ R 000t to R 1023
Inmput R=" | 30001to 30511 | 30001'to30511 | ;30001 to 30511 | 30001 to 30511.
R 1 Holdin‘g R | 40001 to49998° | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Constant R*| 31001 to 35095 | 31001 to 35065 .| 31001 to 35095 | 31001 to 35095
Link R* ' |R000!to R 1023! R 0001to R 1023{ R 0001 to R 1023| R 0001 to R 1023
Input R* 0001 to 30512 | 30001 to 30512 | ‘30001 t6 30512, | 30001 to 30512
R 2 Holding R™ | 400011049999 | 40001 to 49999 "40001 to 49999 | 40001 to 49999
Constaht R™| 31001 to 35096 | 31001'to 35096 | 31001 to 35096 |.31001 to 35096
Link-R® * | R 0001t R 1024 [R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R 3 Holding R* | 40001 to 49998 | 40001 to 49998 | ‘40001 to 49998 |. 4000! to 49998
{ Link R* R 0001 to R 1023 R 0001 to R 1023| R 0001 to R 1023{R'0001 to R 1023
Ri Input R™ 30001 to 30511 | 30001 to 30511 .:30001:10 30511 3;0001 to 30511
~ Holding R” | 40001 1049998 | 40001 to 49998 | *40001 ‘to 49998 | 40001 to 49998
ire Constant R* 31001 to 35095 31001 to 35095 [ 31001 to 35095 | 31001 to 35095
‘Link R* "TR 0001 to R 1023 R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
R3 Holding'R™ 40001 to 40908 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Link R* © |R 0001 te R 1023 | R 0001.to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
R1 Input R.* ' 30‘091 to 30511 | 30001to 30511 | 30001 to 30511 | 30001'tc 30512
| Holding"R" | :40001 to 49998 40001°t0'49998 | "40001 to 49998 | 40001 Lo 49998
R _Ccm'st;i:{t_j ‘R *| 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
Link R* ' R 0001 to R 1023| R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
R Hol'ding 'R* | 40001 to 49998 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Sl link RFY - R 0001 to R'1023| R 0001 to R 1023} R 0001 to R 1023 R 0001 to R 1023

*Rpgistér ) '

s - b

rrr
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(6

Opserations of Square Root and Trigonometric Function

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
Input R* 30001 t0 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
_ — R1 Holding R* | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
SQRT Square Constant R*| 31001 to 35096 31001 to 35096 | 31001 to 35096 | 31001 to 35096
A . Root Link R* R 0001 to R-1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 000! to R 1024
R2 Holding R* | 40001 to 49998 | 40001 to 49998 40001 to 49598 | 40001 to 45998
Link R* R 0001 to R 1023 | R 0001 to R 1023 [ R 0001 to R 1023 | R 0001 to R 1023
Input R* 30001 to 30511 30001 to 30511 30001 to 30512 | 30001 to 30512
=1 2 Double-" R1 Holding R* @ 400011049998 | 40001 to 49998 | 40001 to 49998 40001 to 49998
DSQR Precision Constant R* 31001t0 35095 | 31001 o 35095 | 31001 to 35095 31001 to 35095
I N Square Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Root R p| Holding R¥ | 40001t0 49998 ; 40001 1049998 | 40001 t049998 | 40001 o 49998
Link R* R 0001 to R 10231 R 0001 to R 1023 | R 000! to R 1023 | R 0001 to R 1023
Input R* 30001 to 30511 30001 to 30511 30001 to 30511 30001 to 30511
] — Ri Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
SIN ine Constant R* 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
R 2 Link R* R0O00Lto R 1023 | R 0001 to R 102 |R 0001 to R 102 |R 000! to R 102
R2 Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 to 49598 40001 to 49998
Link R* R 0001 to R 1023 | R 0001 to R 1023 R 0001 to R 1023 |R 0001 to R 1023
s Input R* 30001 to 30511 30001 to 30511 30001 to 30511 30001 to 30511
] "1 R1 Holding R* | 40001 to 49998 | 40001 049998 | 40001 to 49998 40001 to 49998
cos Cosing Constant R* 31001 to 35095 | 3100} 1035095 | 310011035095 | 31001 to 35095
- = Link R*  |R000L to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
R 2 Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
* Register
(7) Data Transfer-1
Element Type . Specifiable Reference
Symbol Name Reference Ladder Circuit | Action Ciruit Transition  |Subroutine Circuit
Coil G* 00001 to 08177 00001 to 08177 00001 to 08177 00001 to 08177
Input relay G1| 10001 to 14081 10001 to 14081 10001 to 14081 10001 to 14081
Step relay Gt | S001to 8497
Link Coil Gt D 0001 to D 1009 | D 0001 to D 1009 [ D 0001 to D 1009 | D 0001 to D 1009
S |Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Holding R* | 40001 t0 49999 | 40001 to 45999 | 40001 to 49999 | 40001 to 49999
] 5 Constant R*| 310011035096 | 31001 to 35096 | 31001 to 35096 -| 31001 to 35096
Link R* R 0001 to R 1024 |R Q001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Timer R* 50001 to 50512 ' '
N B:;M Block Move Coil Gt 00001 to 08177 - — —
I p | Link Coil G D 0001 to D 1024
Holding R* | 40001t049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49959
Link R* R0O00Lto R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length lto 100 lito 100 lto 100 Lto 100
Note: Discrete | Note: Discrete | Note: Discrete | Note: Discrete
L group table length |group table length |group table length | group table length
1t032 {Step relay) | 1to64 (Limk coil) | Lto64 (Link coil) | 1to64 {Link coil)
L to#4 (Link coil}
*Register ¥ Group

—-367-



(7) Data Transfer-2

.

-
LT I 1.

< .
i T fo

Element Type Specifiable Reference Y
‘Symbel - Name Reference-. Ladder Circuit | Action Circuit |Transition Condirion Circuiz{ Subroutine Circuit
- “TCoil Gt ~ | 00001 to 08177 | 00001.to 08177 | 00001 to 08177 | 00001 to 08177
Input relay Gt |* 10001'to 14081 | 10001'to 14081 | 10001 to 14081 |,10001 to 14081
: te Step.relay Gt | S001toS497 |- - : ) :
e - u ‘ Link coil Gt |D0001-te D 1009 | D 0001 to D 1009 ! D 0001 to'D 1009 | D 0001 to D, 1009
B R ' Input’ R*- |-30001to 30512 | 30001to-30512 |» 30001 to 30512 | 30001 to 30512
|7, L |Register-to- Holding R’ | 40001 t549999" |- 40001 to 49999 "\ 40001 to 49999 | 40001 to 49999
. Rt Table Move “Constant-R™ 31001 to 35096 . 31001' to 35096 | 31001 t0 35096 | 31001 to 35096
_ R I {Link R*. |R.000l.to R 1024 | R 0001 to R 1024 |R 0001 to R-1024 | R'0001 to R 1024
- - “Timer R™ | 50001 to50512 | "~ : L o =
, Holding R* | ‘40001 to 49998 | 40001 to 49998 | 40001 to 49998 .| 40001 to 49998
1 Link R* - |R0001 to R 1023 R 0001 to R 1023| R 0001 to R 1023 | R 000! to R 1023
. .Table length Tto 999 Tto 999 1to 999 lto 999
Coil Gt .| '00001'to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
! Input relay Gt |-'10001 to 14081 | 10001to 14081 | 10001 to 14081 | -10001-t0-14081
Step relay Gt | S001toS497 [ ———. | = .'
N - - Link coil Gt |D 0001 to D 1009 | D 0001 to D 1009 ['D 0001 to D'1009 | D 0001 to D 1009
- Table-to- Input R*- |".30001 to30512" |  3000i to 30512 |' 30001 to 30512 | 30001 to 30512
I | Register -Holding R‘x 740001 t0 49999 | 40001 to 49999 |} 40001 to 49999 | 40001 to 49999
- Move '"Constant R”| 31001t0 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
I I Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001'to R 1024
I .| Timer R* | 50001 tg50512. [ ——" | : :
‘ ' ‘Holding R | 40001 t0 49998 | 40001 1049998 | 40001 to 49998 | 40001 to 49998
: Link R" ~ |R0001 to R 1023 | R 0001 to R 1023{R 0001 to R 1023 | R 0001 to R'1023
; “|.Table length - [ =~ -1to 999 |  "1to' 999 l1to 999 l1to 999
Coil G¥ 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
Input relay Gt | 10001 to 14081 10001 to 14081 10001 to 14081 10001 to 14081
Step relay G 5001 to $497 H _— "
o - - Link coil G+-|D 0001 to D 1009-D 0001-to-D 1009 | D 0001-to-D-1009 | D 0001 to D-1009
il _ : _ Input R” 30001 t0 30512 | 30001 to 30512 | 30001 to 30512 30001 to 30512
| ;- | | Tabletor . | Holding R* |- 40001 to 49999 40001 to 49999 |, 40001 t6 49999 | 40001'to 49999
i' T-—-\T .| | Table Move Constant R* 31001 to 35096 | 31001 o 35096 | 31001 to 35096 | 31001 to 35096
i B s Link R” * 1R0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Timer R* 50001 to 50512 | | : '
| Holding 'R*™'[-40001-t0 49998 | 40001 to 49998 |. 40001 t0 49998 | 40001 to 49998
Link R*" |R 000l to R 1023 R 0001 to R 1023 R 0001 to R 1023| R 0001 to R 1023
N ) Table length ‘1to 999 lto 999 lto 999 lto 999
* Register t Group T : ' . ; .

Note: Discrete group table length-
- 1t0 512 {Coil group) -

- 116256 (Input relay group)

- +1to 32 (Step relay group)
+1to-64 (Link.coil group) -




(7) Data Transfer-2;

Block Move With Index-1

Element Type Specifiable Reference
Symbol Name Reference Ladder Circuit | Action Circuit [Teansition Conditior Cireuit| Syubroutine Ciraumt
Coil G** 00001 to 08177 | 00001to 08177 | 00001 to 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001to S497
N - Link coil G** | D 0001 to D 1009 | D 0001 to I 1009 | D 0001 to D 1009 | D 0001 to D 1009
Input R* 30001 to 30512 | 30001 to 30512 | 30001to 30512 | 30001 to 30512
] o First In Holding R™ | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
N - Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
I Link R* R 0001 to R 1024 | R 0001-to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Timer R* 50001 to 50512
Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
i Table length 1to 100 lto 100 lto 100 l1to 100
Holding R™ | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
— P Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Coil G** 00001 to 08177
— First Out Link il G** |D 0001 to D 1009
Fout - Holding R* | 40001t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
L Link R* R 0001 to R 1024 { R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length lto 100 lto™ 100 lto 100 1to 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
e Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Table Constant R*| 31001 to 35096 | 31001to 35096 | 31001 to 35096 | 31001 to 35096
- P Search Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
SRCH Holding R” | 40001to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
L Link R* R 0001 to R 1023 | R 0001 to R 1023 [ R 0001 to R 1023 | R 000t to R 1023
Table length lto 100 1to 100 1to 100 lto 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001to 30512 | 30001 to 30512
— s Holding R™ | 40001 to 49999 | 40001t0 49999 | 40001 to 49999 | 40001 to 49999
Constant R"| 31001 to 35096 | 31001to 35096 | 31001 to 35096 | 31001 to 35096
- b Table Set Link R* R 0001 to R 1024 (R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
TSET Holding R* | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
" ) Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 6001 to R 1024
- Table length 1to 100 1to 100 1to 100 1to 100
‘ Coil G*° 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 0000L to 08177
— D Get Controller Link ooil G** . | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D,0001 to D 1009
STAT System Hotding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
L Status Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
' Table length - 1t0128 1to128 1to 128 1to 128
Coil G** 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001to S497
~ . _ Link cil G** | D 0001 to D 1009 | D 0001 to D 1609 | D 0001 to D 1009 | D 0001 to D 1009
| Block Move 1 Input R* 30001 to 30512 | 30001 to 30512 | -30001 to 30512 | 30001 to 30512
— P with Destinationj Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
DIRT Index Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
L’ g Link R* R 0001to R 1024 |R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024
) Timer R* 50001 to 50512
’ Holding R* | 40001t049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R.1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length 1toloo’ 1to100% 1to 100 % 1to 100%
+* Register .  ** Group ’

* Discrete group table‘leng’th:
- 1to 32 (Step relay)
- 1to 64 (Link coil)

+,‘Discrete group table iength:»
*1to 64 (Link coil)
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(8) Block Move with Index -2

" Element Type

.+ Specifiable Reference

.. Symbel | Name . Reference-. | Ladder Circuit | Action Circuit |Transision Condition Circuit} Subroutine Circuit
- Coil G** 00001.to 08177 | 00001 to 08177 | 00001 to 08177 | 0000 to 08177
Input relay G**| 10001 to 14081 | 10001-to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | + S 001 to S 497 - :
Link coil G**'[D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
g S |Input R, 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
. Block Move 2 | Holding R,’.* 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
| . | | i Destination Constant R* 31001 to 35096 | 31001 to 35096 |; 31001to 35096 | 31001 to 35096
¢ ek Index | Link R* R 0001 to R 1024 | R:0001 to.R 1024 | R 0001 to R 1024 | R 0001 to R 1024
| S Timer R™ | 50001 to 50512 - :
P Holding R* | 40001 to 49999 | 40001 to 49999 |- 40001 to 49999 | 40001 to 49999
. Link Rt R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
L: | Table length' - Jdto o0t 1to 100 [s 1to 100% 1to 100 ¥
L T P Holding R * | 400011049999 | 40001 t049999 | 40001 t049999 | 40001 to 49999
Block Move 1 Link R® R 0001 to R 1024 | R 0001 to R 1024 | R 0001.to R 1024 | R 0001 to R 1024
— » . | i with Source D Holding .R™ | 40001 to 49999 '| 40001 to 49999 | 40001 1049999 | 40001 to 49999
SInT Index. Link R* RO00L to R 1024 | R 0001 to R 1024 [ R 0001 to R 1024 | R 0001 to R 1024
gy S - Table length . 110100 1to 100 _ 1to 100 1 to 100
—1 . Holding R * | +40001 to 49999 | 40001 to 49999 |- 40001 to 49999 | 40001 to 49999
Block Move 1 Link R* R 0001 to R 1024 | R.0001 to R 1024 { R 0001 to R 1024 { R 0001 to R 1024
~—. .o . | with Source D Holding-R* | 40001 to 49999 | 40001 t049999 | 40001 to 49999 | 40001 to 49999
‘ Sthx | Index 2 - Link RY .-, |[R 000! to R 1024 | R 0001 to R'1024 | R 0001 to R 1024 |R 0001 to R 1024
g SN ' ‘L. |-Table length | - *1to 100 -1to 100 \ 1to 100 1to 100
* Register **+Group * Cotel A i - -
T‘Discreté group table length: Lt ¥ Discrete group table length: <o .
.* 11032 (Step relay), o «lto 64',i('Link coii), o
‘--1?064 (Link coii’) IR : ) ' D : i -
(9) Data, Convert-1 : -
"* . * Element Type Specifiable Referece i
* ' Symbol . - Name’ Reference Ladder Circuit | Action Circuit |Transition Condition Circuit| Subroutine Circuit
T S — B ) | Input R* 30001 to 30512 |- 30001 to 30512 | <30001 to 30512 | 30001 to 30512
. T S [ Holding R* | 40001 to 49999 | 40001 to49999 | 40001 to 49999 | 40001 to 49999
_ , || BCD to Link R* R 0001 to R 1024 | R 0001 to R 1024 I R 0001 to R 1024 | R 0001 to R 1024
: ';[N’_‘ BIN p. Holding R* 40001 to 49998- 40001 to 49998 |:40001 to 49998 | 4000i to 49998
ik - : Link R*~ |R0001 fo R 1023| R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
‘ L | Table length |- -~ 1to16 11016 1to 16 1to 16
N S' — " |input R*° |-30001tc 30512 | 30001to 30512 | 30001 to 30512 | 30001 to 30512
’ . S [|'Holding R* | 40001 to 49999 | 40001 to 49999 | ;40001 to 49999 | 40001 to 49999
] . | |BIN to Link R* R 000! to R 1024 | R.0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
| s, |BCD P Holding R' 4000'1‘to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
B s T ) Link R* R'0001 to R 1023| R 0001 to R 1023 | R 0001'to R 1023| R 0001 to R 1023
B ’ L | Tdble length - l1to 16’ 1to16 | “1to16° lto 16,
‘ N B ' Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
=" 5 - o S Holding R* {40001 to 49999 | 40001 1049999 | 40001 to 49999 | 40001 to 49999
Sw:'—lp 3 Constant R” 31_0’(_)'1 £0 35096 | 31001 to 35096 .| 131001 to 35096 | 31001 to 35096
— D — Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
swap | D Holding R* | 40001 to 49999 | 40001 to 49999 | ;40001 to 49999 | 40001 to 49999
— . — - . |Link R* R 0001.to R-1024 | R 000I'to R 1024 | R 0001 to R 1024 |-R 0001 to R-1024
L | Table length 1to 100 1to 100 1 to 100 1to 100 .
* Register Lo
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(9) Data Convert-2

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit |Transition Condition Cireuit| Subroutine Circuit
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— ] Holding R™ | 40001t049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 46999
Constant R*| 31001 to 35096 |- 31001 to 35096 | 31001 to 35096 | 31001 to 35096
— b Sort Link R” R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
S0RT Holding R™ | 40001 to 49999 | 40001t049999 | 40001 to 49999 | 40001 to 49999
- L Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length 1to0 100 1to 100 1to 100 1te 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001to 30512 | 30001 to 30512
— 5 Holding R™ | 40001 to 49999 | 40001t049999 | 40001 to 49999 | 40001 to 49999
' Byte Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
— D Solution Link R* R 0001 to R 1024 | R 000! to R 1024 [ R 0001 to R 1024 | R 0001 to R 1024
BYSL Holding R" | 40001 t049998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
] L Link R* R 0001 to R 1023[ R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Table length 1to 100 1to 100 1to 100 1to 100
Input R* 30001 to 30511 | 30001 to 30511 | 30001 to 30511 | 30001 to 30511
— 5 Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Byte Constant R*| 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
— b Combination Link R* R 0001 to R 1023 R (001 to R 1023 | R 0001 to R 1023/ R 0001 to R 1023
BYCM Holding R™ | 40001 to 49999 | 40001 to 49999 | 4000! to 49999 | 40001 to 49999
L Link R" R (001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length 1to 100 1to 100 1to 100 1to 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
= 5 Holding R™ | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Block Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
= D Addition Link R R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
RADD Holding R” | 400011049998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
= L Link R” R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Table length 1to 100 lto 100 1to 100 1to 100
* Register

{10) Matrix-1

* Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit |Transition Condition Circuit Subroutine Circuit
' Coil G** 00001 to 08177 { 00001 to 08177 | 00001 to 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | [0001 to 14081 | 10001 to 14081
Step relay G** | S001 to S 497
Link coil G** | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
] < Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Holding R™ | 40001 t0o 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
_ b Logical Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
AND AND Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 000! to R 1024 | R 0001 to R 1024
L Timer R* 50001 to 50512
| Coil G** 00001 to 08177 _— _ _
Link coil G** {D 0001 to D 1009
Holding R™ | 40001049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R 1024 [R 0001 to R 1024 [ R 0001 to R 1024 | R 0001 to R 1024
Table length 1to 100+ 1to 100 % 1to 100% 1to 100#
* Register *»Group

+ Discrete group table length:
- 1to 32 (Step relay)
» 1to 84 (Link coil)

¥ Discrete group table length:
*1to 64 (Link coil)
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(10) Matrix 2.

P -

s et

]
¥
!
i

Element Tyﬁe

" Specifiable Reference,

Symbol Name Reference | Ladder Circuit | Action Circuit [Transiion Condition Circuit| Subroutine Circuit
. o Coil G™* 00001 to 08177 | 00001 to 08177 |:00001 to 08177 | 00001 to 08177
\‘ ! ' Input relay G**|- 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
- e Step relay G'° | S001toS497 | - ——— ' '.

' ’ Link coil G** | D 0001 to D 1008 | D 0001 t6 D 1009 | D 0001 to D 1009 | D 0001-to D 1009
| PR $ |Input R” 30001 to 30512 | 30001 to 30512 |:30001 to 30512 | 30001 to 30512
* v ] " Holding R* | 40001 to49999 | 40001 to49999 |°40001t049999 | 40001 to 49999
Ay L | Logical Constant R°| 31001 to 35096 | 31001 to 35096~ .31001 to 35096 | 31001 to 35096
1 or | OR ' Link R" R000] to R 1024 R 0001 t6 R 1024 | R 0001 to R 1024 | R 0001 to R 1024
I T R “Timer R* | 50001 fo 50512 - ' : 1 :

' . - | Coil G™~ 00001 to 08177 - — i — S

v © % | [Link coil G™]D 0001 to D 1009 : : - =
- . Holdirig R* | -40001 to 49999 | 40001 to 49999 | 1400011049999 | 40001 to 49999
Link R*' R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
L | Table length | _ 1to 100+ 1toi00t "|*  ttoloot 1to 100%
‘ Coil G™* 00001 to 08177_ | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
B Input relay G**|* 10001 to 14081 | 10001 to 14081 |-1000L.to 14081 | 10001 to 14081
. ' Step relay G** | S001t6S497 | — : : B
- . . ) - Lirik‘coi] G** | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
I 1|, S {Imput R™ 30001 o 30512 30001 to 3_0512’ f30001 to 30512 | 30001 to 30512
| o 'Logical Holding R* | 40001 to 49999 | 40001 to 49999 | 140001 to 49999 | 40001 to 49999
Bl L | Exclusive - - Constant 3‘ 31001 to 35096 - | 31001 to 35096 - 131001 10 35086 | 31001 to 35096
- " xox OR- , ’.Link‘R'_ R 0001 to R 1024 | R 0001 to'R 1024 | R 0001 to R 1024 | R:0001 to R 1024
o L Timer R* 50001 to 50512 !
o ' | Coil G™* ° | 00001 to 08177 —_— : —_
g o “| Link coil G**[D 000116 D 1009 -—— - -|} —
- R Db Holding -R*| 40001 to 49999.-] 40001 to 49999--| 140001 to 49999 | -4000! to 49999
Link R” R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
L | Table length 1to 1004 1to 100 # 1to100% lto 100%
Coil G** 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 +to 08177 '
— - - 7| mput’ relay*G*" | 10001't 14081 "| "10001 to 140817 | 710001 to T4081- | 10001 10140817
, - Step relay G*" | .S001t0'S497; - - b =
. msnial A ‘| Link ©oil.G**| D 0001 to D-1009 | D 0001'to'D 1009 | D 0001 to D'1009 | D 0001 to D 1009
B prevanearas T (R | s Linput R%., | 30001t030512 | 30001.to30512 | :30001to 30512 | 30001 to 30512
[ Holding R* | 400011049999 | 40001 to 49999 | 40001 t049999. | 40001 to 49999
—~ ¢ p. |- |Logical Constant R+|-31001 to'35096™ | 31001,to 35096 | 31001 to 35096. | 31001 to 35096
COMP ¢ Complement | ¥ | Link R” . |R0001 to R 1024 | R 000} to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
... Timer R, | 50001 to 50512 — i -
o Coil G** . | 00001to 08177 | , —— —_— b
. D Link coil G%*'|D 0001 to D 1009 — . —. . i
. . " | Holding R* | 40001 to 49999 | 40001 to 49999 | 140001 to 49999 | 40001 to 49999
L Link R* R0001,to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
N : L | Table length| , ,-1to 100%, 1to 100¥ 1to100% 1to100%
* Register . .**Group - N Ty S
t Discrete group table ]ength ?Dlscrete group table ]ength

“1to 32 (Step relay) .
+1to 64 (Link coil)

- 5

<1to 64 (Lmk co1i)
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(10) Matrix-3

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit |Transition Condition Cireuit[Subroutine Circuit
Coil G™* 00001 to 08177 | 00001 to 08177 |.00001 to 08177 00001 to 08177
Input relay G**| 10001 to 14081 10001 to 14081 10001 to 14081 10001 to 14081
Step relay G** | S 001 to $497
Link coil G™* | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
-] s B S |[Input R* 30001 to 30512 30001 to 30512 30001 to 30512 30001 to 30512
Logical Holding R* | 40001 to 49999 | 40001 to 499993 | 40001 to 49999 | 40001 to 49999
] ‘CI\:]’R B Compare Constant R*| 31001 to 35096 31001 to 35096 31001 to 35096 31001 to 35096
I | Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Timer R” 50001 to 50512 '
D Holding R* | 40001 to 49998 | 40001 to 49908 | 40001 to 49998 | 40001 to 49998
Link R™ R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023| R 0001 to R 1023
Table length l1to 1004 lto 100 ¥ 1to 100% 1to 100%
Constant 1 to 9600 1 to 9600 1 to 9600 1 to 9600
3 Input R* 30001 to 30512 30001 to 30512 30001 to 305612 30001 to 30512
- 5 - Holding R™ | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Logical Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
™ D — Bit Modify Coil G** 00001 to 08177 i
MBIT D Link coil G** | D 0001 to D 1009 '
- L — Holding R™ | 40001 10 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R® R 0001 to R 1024 { R 0001 to R 1024 | R 0001 to R 1024 |'R 0001 to R 1024
L | Table length 1 to 600 1t0 600 | 1 to 600 - I to 600
* Register ** Group ' - :

t Discrete group table iength:
*1t032 (Step relay)
* 11064 (Link coil)

¥ Discrete group table length:

+1t0 512 (Coil)

*1to 64 (Link coil)

% Discrete group table length:

*1to64 (Link coil)
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(‘10) Matrix -4

Ve . Sy -

Specifiable Reference

Subroutine Circuit

i

Reference | Ladder Circuit | Action -Circuit |Transition Condition Circuit
Constant - 1.to 9600. 1 to 9600 1 to 9600 1 to 9600
S' Input'R” . 30001 to 30512 | 30001 to 30512 | 30001 to30512 | 30001 to 30512
Holding R? 40001 t0 49959 | 40001 to49999 | : 40001 1049999 | 40001 to 49999
Link R* - .| R000LtoR1024 | R0O0O1 to R1024 | ROD0] to R 1024 | R00G! to R 1024
Coil G*? 00001 to D877 | 00001 to 08177 |,00001 to 08177 | 00001to 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | 1000l.to 14081 | 10001 to 14081
“Link coil G** | D 0001.to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
D | Input R? 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Holding R™ | 40001 to 49999 | 40001:to 49999 |.40001 to 49999 | 40001 .to 49999
| Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
_ | Link R™ R 0001 to R-1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
L | Table length 1 to 600+ 1to600t |, 1to600% 1to 600+
© o Coil G™* 00001 to 08177 | 00001 to 08177 |+00001 to 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Link coil G** |D 0001-to I 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
S [Input R*. | 30001to30512 | 30001to 30512 | 30001 to 30512 | 30001 to 30512
Holding R* | 40001.to49999 | 40001 to 49999 |- 40001t0o49999 | 40001 to 49999
Constant R*| '31001 to 35096 | 31001 to 35096 | 31001 t6'35096 | 31001 to 35096
~|.Link R" R 0001 to R 1024 | R 0001 to R1024 | R 0001 to R 1024 | R 0001 to R 1024
Coil G3™, - |, 00001 to 08177 :
D Link coil G** |D 0001 to D 1009 ] . oo :
Holding R* | 40001 to 49999 | 40001 to49999 | 40001 to 49999 | 40001 to 49999
Link R™ R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
L | Table length 1to 100% “1to 100¥ lto100 % 1to100%

Element Type
Symbol Name
. r§
S —
| | ‘Logical
© SENS Bit Sense -
o L |
L [
L}
. Lo
— s — .
Logical -
— -D — | Bit -
| -. BrROT, Rotate
" Lo e o
T
* Register ** Group

+ Discrete group table length:

+1to512 (Coil}

+1to256 (L70 relay)
*1to 64 {Link coil)

¥ Discrete group table length:
+1to64 (Link cail)
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(10) Matrix -5, Skip, Subroutine

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit Transition  [Subroutine Circuit
— Holding R* | 40001t049999 | 400011049999 | 40001 to 49999 | 40001 to 49999
Logical Link R* R 0001 to R 1024 {R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
— | | Multi-Bit Holding R* | 40001049999 | 40001 t0 49999 | 400011049999 | 40001 to 49999
MROT Rotate Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to B 1024
L Table length 1to 100 1 to 100 1to 100 1to 100
I Holding R* | 40001t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
TWST Logical Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
[ — | Twist
Table length 1to 100 1 to 100 I to 100 1to 100
Input R* 30001 to 30512 | 30001to 30512 | 30001 to 30512 | 30001 to 30512
— s — Helding R* | 400011049999 | 40001 t049999 | 40001 to 49999 | 40001 to 49999
Logical Constant R*| 31001 to 35096 | 31001 t0 35096 | 31001 to 35096 | 31001 to 35096
=1 b | Bit Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
BENT Count Holding R* | 40001 t049999 | 40001 to 49999 | 40001t049999 | 40001 to 49999
] L — Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length 1to 100 110100 1to 100 1to 100
Constant 1 t0 9999 '
_[ske Input R* 30001 to 30512
R Skip Holding R* | 40001 to 49999 _— —_— _
Constant R* 31001 to 35096
Link R* R 000 to R 1024
— GOSUB e,
1 R Subroutine Constant G00to G99 —_— _— e
* Register
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APPENDIX C Dimensions in mm (inch)
(1) CPU Module (Type DDSCR_-,G’L 60 S,--GL 60S0, -

250 (9.84)

.

NAME-~
« PLATE

\

(2) Main Power Supply Module ('Iy'p‘?_ngMSP-ES,QQ)

T

94 (370)

s

[,

- . BATTERY
‘. COVER

i

nr -
oLt
e
(020)- -~

Gy A

“T6Le0S CPU
" | oRUN
oBATT
" ALARM
A r“/
<o

Y, vaskawa

1

A

he kLt

e e
NAME-
// PLATE
g
rd o
o
o]
. N TERMINAL
. COVER
/ POWER
: SUPPLY
1 TERMINALS
(M4)
94 (3.70)

{0.20)

| 59.8(236) | ' .

T .

PS60

liaty)]

Ei'_ll:églh'_‘?l'

l

l

2

X

)

TENENTEN N

g d)

PO!VEH

74.8 (2.95)

A

-376—

4 -

-GL60S 1, -GL 60 S 2 and -GL 60S.3)

+

BATTERY .
(WITH COVER OPEN) |

'

|

! Type GL60S3
Approx. mass: 0.75kg

t Others

. Approx. mass: (.6kg

H ! ”

' H

i

; ~ —— -

2-M4 MODULE
MTG SCREW

VIEW A

Approx. mass: 0.9kg




(3) Auxiliary Power Supply Modilé (Type JRMSP-PS 21) " .°

d o PS21

. o
I] POWER

250 (8.84)

M CIRCUIT PROTECTOR

| TERMINAL COVER

N

POWER SUPPLY
TERMINALS (M4)

i 2-M4 MODULE
e : MTG SCREW
5 94 (3.70) _— |_59.8(236)
(0.20) . t VIEW A
. \ A

Approx. mass: 0.7 kg

(4) 10P Module (Type JAMSC-IF 60)

R T T
m]
B RAP
e - |~ CONNECTOR ]
' D-SUB
N 9-PIN
e ,r—é,, : { . 7 CONNECTOR 2-M4 MCDULE
e MTG SCREW
(T
ou or——] . .
.__[_ﬁ M | i ¥
= ﬂ ™~ NAME- :
// =] PLATE '
{ viEw A
. - | 373 , : .
T (5} 94 (3.70) 5 (1.47) | .
[{ i L. R Lt .
APPROX 90 (354) _(0:20) 1 i
. A
Lttt : Approx. mass: 0.6kg
-3717-



(5) COMM Module (Type. JAMSC-IF61).. ' . o+ -

(5)

94 (3.70) - «

i)

[~NAME-

250 (9.84)

PLATE

IF 6 1COMM|

D-suB

gPN
”/ CONNECTOR

L 020)
| APPROX 90 (354}

By

(0.20)

(6) RIOD Module (Type JAMSC-IF 62 and -IF 62 A)

94 (3.74)

' IF62 RoD

" 260 (9.84)

-318—-

t

BNC
CONNECTOR

Approx. mass:

2-M4 MODULE
MTG SCREW

0.6kg

4-M4 MODULE
- MTG SCREW




(7) RIOR Module (Type JAMSC-IF 70) .

b IFTO  RIOR

OREADY
CRMT AX
. DORMT ERR

al/C ERR

MEMORY
PROTECT

=1 ON
OFF

BNC

CONNECTOR
we | ¢ f=—=r=he—=rd 2-M4 MODULE
Ee—tr= MTG SCREW

250 (9.84)
&

op PORT "~ _DSUBSPIN B
= CONNECTOR

_
o £ o

59.8 (2.36) |

FAPPHOX. 80 {(3.15) 94 (3.70) - 5
i B . ' .
(0.20) Approx. mass: 0.6kg

D

(8) Register Access Pannel: RAP (Type DISCT-IF 69)

- .. - WALL HANGING METAL
[ r_._.___/ Lﬂ /

25
(099)
R

STATUSO
| @
G
{ ()=

[+](5](e] s
(][] (=)=
[0 ] (] ree] fo]

1956
(0.77) %
A 70 (278)|°

155 (6.10)

Approx. mass: 0.3kg
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(9) 170 Buffer Module (Type JAMSC-B 2110A)

*

170 EXPANDING CABLE -

(JZMSZ-W20-7)) - :
d b B2110 , o
L \ I/0 BUFF H ‘
H t .| COVER |_ /0 EXPANDING CONNECTOR
qj H/ (IN}
] 5
| ! - h
\ 3 - :
w©| t N
: o ! 53 *
- - H
PoEIN B [T'e)
o 170 EXPANDING .
CONNECTOR
A (OUT)
’ LI '
I] , 2-M4 MODULE
Q 1 IJ . Hl MTG SCREW
el —d =& | VIEW A
LA 46.3 .. FRONT.PANNEL* € >. ' 1.
52 (2.05) |42 (1.65) 182 | - {AT REMOVING COVER)
5 | 94 (3.70) ~ " |i/O EXPANDING t ‘s
(0.20) CABLE

(10) MB 60 Mounting Base (Type JRMSI-MB 60)
LN E N IS A RPN

(JZMSZ-W205T) A Approx. mass: 0.4kg

s e oo B I
480 (18.90) 27
100.39) 460{18.11) 1000.39) (0.83)
[ B R
o+ $ 003, Ans OO+ O0,* T e nn*rmon ozl | [ [
—t— o o . '_;! o oy o a —— Ng
— PR — | .
v ° ST - 53 H
et Ty : cle
_.“ . tut . 8 8
P ) ) . NN
t
|| P
B O oo I e T e e R e Ml e
+ + * - * +* 0 »*
POWER SUPPLY MODULE PF*OCESSOR MODULE LA
CO\I’\IVNECTOR CONNECTOR IOP MODULE CGNNECTOR
ANDING CONNECTOR 6 1/0 MODULE CONNECTORS
l(’é)U%P Xw\ﬁ r% f{ (WITH COVER) -
A A
L

Approx. mass:

—380-

t.4%g



(11) MB 22A Mounting Base (Type JRMSI-MBi22A) -

480 (18.90} 21,
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oo - 21
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M
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A_ A8 @A

L
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Approx. mass:

1.3%g

MTG HOLE
DETAIL
61(0.24)
e

\' &;.':)
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Approx, mass: Tkg




(13) MB 2283 Mounting Base: (Type. JRMSI-MB 2283) - , v 5. 0007
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(15) MB 60S3 Mounting Base (Type JRMSI-MB 60S3) -
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Approx. mass: 1kg

21

10, (0.38) : 460 (18.11)

10039  [083)

{099}

200(7.87)
250 (9.84)

B - O o oo @O o o @ o Bl
+ - + + . + + * + + Ho X
POWER SUPPLY
MODULE CONNECTOR PROCESSOR MODULE CONNECTOR Mgg-ri?ﬂj
170 EXPANDING 8 170 MODULE CONNECTORS ) 6,(024)
CONNECTOR (ouT) (WITH COVER) : Vo @ B ra
I"/ | &
A_A_ A A A Aa[] | o Et
<l

—383~

Approx. mass:  1.3kg



(17) MB 70AS2 Mounting :Base - (Type»'JRMSI MB 70AS2) -
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(19) 1.0 Cable (Type JZMSZ-W20-1,:2)

. " CONNECTOR: DOS SERIES
o L= 10 50-CORE (JAE)
! ! 1
_ )] , ~ ! —_
(G ‘ 2
. ‘ ‘ Py
W ' - N
T . . 1
84 (3.3& | ! 84 (3.3&
|
+ MAKER LOT NO. FORM NP
[ = u | k . " —
N e ()() Emmmm 3 3[3
-Type  JEMSZ- ~ Length
W20-1 0.5 {19.69)
W20-2 1.5 {59.06)

(] H

Ly

250 {9.84}

190 (7.48) -

60 (2.36)

5 79 (311}

25 “EHEREEEE

(0.20) 94 (3.70)
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STATUS INDICATOR

EXTERNAL CONNECTION TERMINALS ;

“{20P, M3)

2-M4 MODULE
MTG SCREW

view A

Approx. mass: 0.4 kg



(21) 1,0 Module (Type JAMSC-B 2603} -. - o T
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(23) Interface Cable (Type JZMSZ-W 1015-T I}

D-SUB CONNECTOR

DB-25P-N FOR CPU CONNECTION

M3 SCREwW CLAMP

DB-CS-J9-83
Type . Lenght Approz, Mass

WI015-T 1] (599 0.2 kg

W1015-T2| 2509 | 1.0ke

(24) Remote |70 Adapter (Type T-02698)

2-6 dia.
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APPENDIX D Memocon-SC GL60S LAYOUT AND

DRILLING PLAN

MTG-

FACE

in mm (inch)

LOCAL CHANNEL « REMOTE CHANNEL

CONFIGURATION 3| CONFIGURATION' %
CEILING PLATE Sls  ceunepaTE B3 .-
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RN —_ | | . 7;
LEECRTIRA | | B2 g 33 | 8&|
1 NZ * Ne N
. > ' > | o=
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l Nz Eig N -
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=2 . - FOR M5 SCREWS
T Iz 460 (18.11) D = ‘
il 8= (2 480 (18.90)- -8 = cm - .- ouct
=i — . Lo _J:' - — _tzomm(ovs)
m— R N V- 460 (18.11) : fOH MORE
460 (18.11) i . '
480 (18.90) ’ T LT
' R 1 ' - i ' _: : i h
oL ' i e e .l . iZOmm(O?Q)
‘ _ Duct] 1OH MORE
. 60 mm (2.36)
OR MORE

- . o -

MOUNTING PRECAUTIONS
Observe the following when mountmg the controller 1n a

frame or other structure.. The dlagram above can be
used as a reference L.

[ra——

1. Provide a spacmg of more than 80mm {3.15inch) from the
upper module unit or from the top” part.of the structure to

ensure proper ventllatlon and for easy module replacement.

2. Apply a philips screwdriver (+) slightly. diagonally when
mounting or removing a module. Provide spaces at the
top and the bottom of modules taking screwdriver and
duct sizes into consideration.

3. The mounting side of the mounting base is plated-to ensure
conduction for better. noise resistance. The mounting. plate
of the frame or of the other structure must also allow
conduction with the mountmg base.

4..Check the "L dlmensmn (requlred maximum dlmenswn)
in the outline drawings of: the modules if the module -
connectors are mounted on. the. panel-surfaces.. - --

-388 -




MEMOCON-SC GL60S
DESCRIPTIVE INFORMATION

TOKYO OFFICE
New Pier Takeshiba South Tower. 1-16-1. Kaigan, Minatoku, Tokyo 105 Japan
Phone 81-3-5402-45311 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
Chicago-Corporate Headquarters

2942 MacArhur Bivd. Northbrook, IL 60062-2028, U.S.A.
Phone 1-847-291-2340 Fax 1-847-458-2430
Chicago-Technical Center

3160 MacArthur Blve. Northbrook, IL 60062-1917, U.S.A.
Phene 1-847-291-0411 Fax 1-847-291-1018

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Carroliton, CH 45449, U.S.A.
Phone 1-937-847-6200 Fax 1-837-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Brigadeiro Faria Lima 1664-5° CJ 504/511, 3ac Paulo, Braz!l
Phone §5-11-815-7723 Fax 55-11-870-3849

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-619§-888-301

Motoman Robotics AB
Box 504 S38525 Torsas, Sweden
Phone 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kammaerfeldstrage 1, 85391 Allershausen, Germany
Phone 49-8166-300 Fax 49-8166-303%
YASKAWA ELECTRIC UK LTD.

3 Drum Mains Park, Grenardton Woods, Cumbernaulg, Scotland, G68 9LD, United Kingdom

Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Paik Nam Bidg. 901 188-3, 1-Ga Euljiro, Joong-Gu Seoul. Korea
Phone B2-2-776-7844 Fax B82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-282-3003 Fax 65-289-3003

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Builaing 10F 146 Sung Chiang Road, Taipei, Tawan
Phone 886-2-563-0010 Fax 886-2-567-4677

BEWING OFFICE

Room No. 301 Office Building of Beiyng International Club, 21
Jianguomenwai Avenue, Beying 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

SHANGHAI OFFICE
27 Hui He Road Shanghal 200437 China
Phone 86-21-6553-6600 Fax 86-21-6531-4242

YASKAWA JASON (HK) COMPANY LIMITED
Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

TAIPEI OFFICE
Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road. Taipei, Taiwan
Phone 886-2-563-0010 Fax B886-2-567-4677

SHANGHAI YASKAWA-TONGJIM & E CO., LTD.

27 Hui He Road Shanghar China 200437
Phone B6-21-6531-4242 Fax 86-21-6553-6060

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Besjng P R China Post Code: 100083
Phone 86-10-6233-2782 Fax B86-10-6232-1536

YASKAWA ELECTRIC CORPORATION

YASKAWA

Specitications are subject 1o change without notice
for angoing product moditications and improvements.
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