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NOTES FOR SAFE OPERATION

Read these manuals thoroughly before use of MEMOCON-SC GLA40S. In these manuals,
NOTES FOR SAFE OPERATION are classified as "WARNING" and "CAUTION."

. Indicates a potentially hazardous situation which, if not avoided,
AWAR NING could result in death or serious injury to personnel.

. Indicates a potentially hazardous situation which, if not avoided,

/\ CAUTION | = = b o
| y result in minor or moderate injury to personnel and damage

to equipment. It may also be used to alert against unsate prac-

tices.

Even items described in | /\ CAUTION | 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 . Specifies prohibited handling.

MN\A%AI'—IFSSY : Specifies actions that must be taken.

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



1 INSTALLATION

/\ CAUTION

* The installation environment must meet the environmental conditions given in the
product catalog and manuals. |

Using the GL40S in environments subject to high temperatures, high humidity,

excessive dust, corrosive gases, vibration, or shock can lead to electric shock, fire, or
faulty operation. |

Do not use the GLAOS 1n the following locations.
* Locations subject to direct sunlight or ambient temperatures not between 0 and

55C.

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

* Locations subject to corrosive or flammable gas.
* Locations that would subject the GLA40S to direct vibration or shock.
* Locations subject to contact with water, oil, chemicals, etc.

* Install products correctly according to the instructions.
Improper installation may result in accidents or malfunctions.
@ Be sure all screws are tight.

All screws for installation and terminal board should be securely tightened and

- checked for loosening. Malfunctions in the GL40S may occur as a result of loose
SCTews. . o | | '

(@ Install the mounting base correctly.

Install the mounting base facing in the correct direction. Incorrect installation may
result in accidents or malfunctions.

* When installing the mounting base, leave the cover on to prevent contamination from
foreign matter.

Foreign matter can cause malfunction in the GL40S.

* Do not remove the cover of the connector where 2 module is not mounted.
Foreign matter can cause malfunction. |
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2 WIRING

/\ 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 ship to enter the mounting
base or the module.

Foreign matter can cause fires, product failures, 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 100 £2 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 cabies that are connected to GL40S 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 problems, install an insulated
transformer and noise filter for effective noise prevention.
Insufficient noise reduction measure may cause malfunctions in the GLA40S.
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/\ SEPARATE WIRING PROPERLY

* I/O lines connecting external devices to the GL40S must be selected basé:d on the

following considerations:
mechanical strength, resistance to noise, wiring distance, signal voltage, etc.

* I/O 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 I/O lines are not

sufficiently separated from power lines.

(Example of external wiring) -

Fower circuit
cable

0000

General control
circuit cable

- 0000

r Steel plate separator

Digital 170
signal cable

OO00O

Analog I/0 -

signai cable

0.00]0,

Pulse input

signal cable

0000
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3 PRECAUTION UPON USE

/\ WARNING

* Do not touch module terminals under current conditions.
There is danger of electric shock.

- Provide an emergency stop circuit, interlock circuit, etc. at the exterior of GLA40S.
Failure to observe this instruction may result in injury or damage to equipment.

Provide an emergency stop circuit at the exterior of GLAOS.

Do not install the emergency stop circuit as part of the MEMOCON-based lad-
der program. Install an emergency stop circuit 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 when
depressed.

If these steps are not followed, the emergency switch will not engage even if
input circuits are damaged or cables are cut. Failure to follow instructions may

cause damage to machines and injury to personnel.
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(Continued)

Provide an interlock circuit at the exterior of the GL40S.

Provide an interlock circuit at the exterior of the GL40S to prevent injury or
damage to equipment.

(Example) Interlock phase for forward and reverse drives .

To prevent forward and reverse drive signals from being turned on simultane-
ously, install an interlock circuit in the GL40S ladder program.

At the same time, use auxiliary contacts of external magnetic contactor to
install a second interlock circuit to prevent forward and reverse drive magnetic

contactors from bein

g turned on simultaneously.

CPUMODULE  MBBULE.
LADDER
PROGRAM R F oL
N otk e b | ST - YTV
! O%ﬂpttﬂrlﬂgrkam : _D—(} ! T—O O
« with interloc . | "
; cIrcu}Itq E{feu_entsl | e LT HEEEEUHHENT
» FWD signals CIEeLLll |
i from being ON | " CONTACT
BNz Al -0 0 ~v |
. | ]
f
INTERLOCK BY AUXILIARY CONTACT
| OF MAGNETIC CONTACTOR
MCCB F(FORWARD) OL INDUCTION

MOTOR

. 4

-
A (REVERSE)

~ /\ CAUTION

* 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 fires, breakdowns, or damage output circuits.
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4 MAINTENANCE

/\ WARNING

* Do not reverse polarity, charge, disassemble, or expose battery to heat or flame,
There 1s 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 life 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 bat-
tery change is delayed.

OVERHAUL POWER MODULE REGULARLY

* Perform power module overhaul every 5 years.
Malfunction in the power supply unit may occur due to deterioration in product life-
time of smoothing condensor, etc. Shortening overhaul frequency should be consid-
ered 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 wave-
form.

- When equipment was stored in a harsh environment or left unused for long periods.

- Vil —



5 GENERAL PRECAUTION

* GLAOS was not designed or manufactured for use in devices or systems that concern
peoples’ lives. | | |
Users who intend to use the product described in this manual for special purposes
such as devices or systems relating to transportation, medical, space aviation, atomic

- power control, or underwater use must contact YASKAWA representatwes before-

hand.

* This product has been manufactured under strict quality control guidelines. However,
if this product is to be installed in any location in which a failure of GL40S involves
a life and death situation or in a facility where failure may cause a serious accident,
satety devices must be mstalled to minimize the likelihood of any accident,

* Any 1llustrations, phﬂtngraphs or example used in this manual are provided as
examples only and may not apply to all product to which this manual is applicable.

* The products and specifications déscribed‘in this manual or the content and presenta-
tion of the manual may be changed without notice to irnprove the product and/or the
manual.

A new version of the manual will be re-released under a rewsed document number
when any changes are made. -

+ Contact your 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 front cover of tl’llS manual when
ordering.

+ Contact your YASKAWA representatwe listed on the back of this manual to order
new nameplates whenever a nameplate becomes worn or damaged.

* YASKAWA cannot make any guarantee for pmduets which have been modified.
- YASKAWA assumes no I‘ESPDHSlbl]lty for any injury or damage caused by a modi-
- fied product.
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OVERVIEW OF MANUAL

* This manual describes the following items of GL40S.,
(D System configuration
(@ System function and specification
& Operation function
@ SFC function
(& Installation and wiring
(©® Internal board installation and mounting hole dimensions
(D Dimensions

* Read this manual carefully in order to use the GL40S properly. Also, keep this manual in
a safe place so that it can be used whenever necessary.

* Refer to the following manuals as necessary.

Document Title

Document Number

Content

1/0
Modules

MEMOCON-SC GLA0S, GL60S, GL.70H

2000 Senes [/O Modules
DESCRIPTIVE INFORMATION

SIE-C815-13.3

Describes functions, specifications,
application methods, etc., for the |
2000 Series Digital 1/O Modules.

MEMOCON-SC GLAOS, GL60S, GL70H
2000 Series Analog 1/O Modules

DESCRIPTIVE INFORMATION

SIE-C815-13.9

Descnibes functions, specifications,
application methods, etc., for the
2000 Series Analog 1/O Modules.

Intelligent

MEMOCON-SC GLAOS, GLo60S, GL70H
2000 Series

Reversible Counter Module
DESCRIPTIVE INFORMATION

SIE-C815-13.11

Describes functions, specifications,
application methods, etc., for the
2000 Series Reversible Counter
Module (B2801).

MEMOCON-SC GLAOS, GLo0S, GL7CGH
2000 SERIES

SIE-C815-13.13

Describes functions, specifications,
application methods, etc,, for the

Modules {POSITIONING MODULE B2303 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2803. I
MEMOCON-SC GLAOS, GL60S, GL70H Describes functions, speciﬁcatinns,[

\ 2000 SERIES [/O SIE-C815-13.17 application methods, etc., for the
POSITIONING MODULE B2833 ' 2000 Series Positioning Module |
DESCRIPTIVE INFORMATION B2833.

I MEMOCON-SC GLAO0S, GL60S, GL'70H Describes functions, specifications,
MEMOBUS SIE-C815-13.60 application methods, etc., for
DESCRIPTIVE INFORMATION | MEMOBUS, |
MEMOCON-SC GLA40S, GL60S, GL70H Describes functions, specifications,

Communi- |2000 Series SIE-C815-14.8 application methods, etc., for the
cation |PC Link Module ' 2000 Series PC Link Module

Modules |DESCRIPTIVE INFORMATION (IF64).

MEMOCON-SC GLAOS, GL60S, GL70H Describes functions, specifications,
2000 Series application methods, etc., for the
Uns-Wire Interface Module SIE-C815-14.32 2000 Series Uni-wire Interface
DESCRIPTIVE INFORMATION Module (B2808).
| Document Title Document Number Content
AC Servo Drives HR Series Describes functions, specifications,
AC Servo licati

Drive DESCRIPTIVE MANUAL TSE-S800-6 application n'{cmods, ctc:, for the

For Multi-functions/Positioning control AC Servo Drive HR Series.

* Thoroughly check the specifications and conditions or restrictions of the product before use.
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USING THIS MANUAL

* This manual concerns those people involved with the following activities.
(D Preparing an estimate for the GL40S
(2 Evaluating the GL40S for use
@ Design and setup of GLA40S installed control panels and operation panels -
(4) Manufacture of GL40S installed control panels and operation panels
(® Inspection of GLA40S installed control panels and operation panels
® Test run adjustment of GLAOS installed control panels and operation panels
(@ Maintenance of GL40S installed control panels and operation panels

* Meaning of Basic Terms
In this manual, the following terms indicate the meanings as described below, unless oth-
erwise specified. |
* PC = Programmable Controller
* PP = Programming Panel
- GL40S, GL60S = MEMOCON-SC GL40S, GL60S, GL60H, GL70H Programmable
GL60CH, GL70H Controllers |
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SECTION 1
INTRODUCTION

Memocon-SC GL40S (hereafter called GL40S) is a middle-scale
programmable controller (hereafter called PC) that meets the
requirements of the CIM age with enhanced functions of arithmetic
operations, data processing, and communications.

GL40S has greatly improved motion control to enable positioning
control that is possible only with high-grade PCs.

[Features]

1., Numerical Operation and Data Processing Functions.

- Data length is 16 bit.

2048 data-storing registers are provided.

Double-length arithmetic operation is possible.
- Signed arithmetic operation is possible.

2. Motion Control

» Flexible multi-axis motion control is achievable with the JAMSC-IF66
servo Iinterface and software servo.

« Specially provided motion control commands realize easy programming
and easy-to-see programs.

» Motion control by 2000-series positioning modules is possible.

3., Communication Functions

« MEMOBUS communication by the master PC, FA monitor ACGC, or
host computer is possible,

- High-speed mutual communication among PCs is possible by the
JAMSC-1IF66 PC Link module. Communication with the GL60S and CP
series is possible with the PC Link,

- Communication with all PCs connected to PC Link is possible by use
of a programming panel,

« Using communication commands, GL40S performs communication as the
master.



SECTION 2

GL40S CONFIGURATION

Component

CPU Module (CPU)
GL40S, Sz, Ss
2k 4k 8k

Table_2.1 GL40S Configuration

Description
The CPU module includes a logic solver and memory. The ladder circuits are
stored in the memory and selved according to input data sent from an 1/0
driver. The results are cutput to the I/0 driver.

The program memory is availablein 2k /4 k /8 k wr_:-rds The GL40S is
capable of dealing with discrete inputs/ocutputs (ON/OFF signals) of up to
512 points and up to 128 register inputs/outputs (5-digit decimal or 16-bit
binary data).

This module includes one RS-232C port {MEMOBUS) for communication
with the Programming Panel and a computer.

Main Power
Supply Module PS40

The main power supply module supplies DC power to CPU module, optional
modules and 1/0 modules in rack 1 of CHI1.

Auxthary Power
Supply Module PS21

The auxiliary power supply module supplies DC power to [/0 buffer module
and I/0 modules in each expanding I/0 rack.

Expanding
Communication
Module (COMM) 1F61

This module 1s used to expand the communication ports. For communication
with the programming panel and a computer, two R58-232C ports

(MEMOBUS) are also available.

E:&;:u_ana:iiné,r
Communication

Medule (COMM)
(with R{’&P port) IF41A

The 1/0 processor module includes two RS-232C ports (MEMOBUS) for
communication with the Programming Panel and a compiuter. By operating
the front Register Accéss Panel (RAP), 1t is possible to display the status of
the coils and input relays, to perform simulation (forced ON/OFTF), to display
and alter 'the contents of the registers, and to set and display communication

Iparameters. I/0 driver is incorporated communication module.

PC Link Module
(LINK)
[F64

This module performs high-speed data transmitting and receiving among the
CPUs of (G1.408 and GI1.60S PCs and has one MEMOBUS port, and the |
function of programming and monitoring CPUs up to 32 units without a
modem, connected to the programming panel.

Servo Interface Mudule
(SVIF) '
IFﬁ_ﬁ

1This module can drive 1 to 8 software servo-controlled motors with an

absolute encoder, and supports point-to-point independent multi-axis

Jpositioning or 2- or 3-axis linear interpolation positioning.

Since up to 4 servo interface modules can be connected to a CPU, a
maximum of 32 {4 X 8) motors can be controlled.

1/0 Buffer Module (I10B)

B2110A

The [/0 buffer module 1s used for rack 2 or higher.

RAP (Register Access
Panel) Module
IF69

« For coil or input relay:
Monitoring ON/OFF status, disabling (forced ONKOFF)
 Displaying or altering register contents. :
+ Setting or displaying communication parameters.
» Momnitoring ON/OFF status of -coil or input rela}r by status mdmatmn LED.
+ l-scan pulse monitoring available. -

IfO Modules
(2000 Series)

« Iiscrete signal modules:
One module is provided with inputs or outputs of 16, 32 or 64 circuits.
It 1s usable for numeric signals (by I/0 allocation).
+ Numeric signal modules:
One module is provided with e1ght numeric inputs or ﬂutputs of 16 bits.
+ 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
MB40, MB22

The CPU module, power supply module, peripheral modules, and 1/0

|modules are mounted on a mounting base. The type of the mounting base
1{itwo types) varies with the type of module. The modules mounted on the

base are connected to each other via a built-in mother board. Connections
between mounting bases are made with 1/0 cables.

Programming Panel
P150, P140

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.

W

_2_



MB 40 MOUNTING BASE
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@ 1. Mounting bases are used up to 4 stairs. Various small bases can
« also be used.

2. In the I/O part, I/O modules corresponding to the maximum of 35
slots can be mounted, where the combination of inputs and outputs
is free. However, the following conditions place restrictions.

« Discrete inputs + discrete outputs £ 512
» Register inputs + register outputs s 128

3. Option modules such as the COMM module (Extended communication
module), PC lLink module, and servo interface modules must be
mounted to the MB40 mounting base.

Fig. 2.1 GL40S Configuration



SECTION 3
GL40S SPECIFICATIONS

3.1 BASIC GL40S SPECIFICATIONS

Table 3.1 Basic GL40S Specifications

_Items | Specifications
Power Supply Single-phase 85 to 132 (121) VAC, 47.5 to 63Hz
Consumed Power 100V A (main power supply module), 70 VA (aux. power supply module)
Holding Time 10 ms (Less than 10 ms 1s not regarded as a power failure.)
Ambient Temperature {0 to + 55°C (excluding peripheral devices)

Storage Temperature —20°C to + 85°C (excluding lithium battery)

Humidity . 30% to 95% relative (non-condensing)

Vibration-Resistance In compliance with JIS™ C 0911 (excluding peripheral devices)
Shock-Resistance 10 G max (excluding peripheral de#ices)

Environmental Condition]| Free from explosive, inflammable, corrosive gases

Grounding | Grounding resistance: IOOQ or less

Dielectric Strength 1500 VAC for 1 minute

Insulation Resistance 100 MQ or more at 500 vDC

Noise Immunity 1500 Vp-p, pulse width: 1 us, r.ising time: 1 ns

*Japanese Industrial Standard

3.2 MODULE SPECIFICATIONS
3.2.1 CPU Module
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Fig. 3.1  CPU Module
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Table 3.2 CPU Module Specifications

[tems _
Type DDSCR-GL4051, GL4052, GL4053

Control Method Stored program and scan control
Programming Relay ladder diagram symbolegy
Program Memory 2k/4k/8k words: 24-bit per word
Size {Standard: CMOS RAM with battery back-up, Option: EPROM, EEPROM)
Data Memory Size 2048 words holding registers, 16-bit per word
Scan Time 0.125 us per word {basic instruction)
+ Normally open contact, normally closed contact
ROl « Transiticnal contact (QFF to ON), or {ON to OFF)
« Horizontal shunt, vertical shunt, vertical open
- Coil, latched coil
+ 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 frem external device
» {Double-precision) additicn, {double-precision) subtraction,
Arithmetic {double-precision) multiply, (double-precision) divide
{(in 4- or 8-digit decimal)
Arithmetic (Double-precision) adkditiqn wit}}-gign, +(quble-precisit}n) sul::gtractiﬂn
_ ‘ . . with sign, multiply with sign, divide with sign (1n 4- or 8-digit
Logic Function with Sign decimal)
SA“‘P‘I:‘;";HE Square root {SQRT), Double square root (DSQR)
Trigmpmmetric e, Corfine
Function
| Move R-T, T—-R,T—-T, BLKM, FIN, FOUT, SRCH, STAT, TEST
Move with « DIBT, DIBR
Index - SIBT, SIBR

Data Convert

BIN, BCD, SWAP, SORT, BYSL, BYCM, BADD

Matrix

AND, OR, XOR, COMP, CMPR. MBIT, SENS, BROT, MROT,

TWST, BCNT
Special GOSUB, SKIP, STEPPING RELAY, 15 MOTION COMMANDS
Communication| COMM

[nput/Gutput Points

* Local I/0 discrete:  Input + OQutput = 512 points
register: Input + QOutput = 128 words

transmission parameter fixed: RTU, 9600 bps, 1 stop bit, even parity

PP Port
(Port 1) R5-232C 1 port
» RUN:
- BATT ALARM:
- TX1:
[ndicating Lamp
« RX1:
» ERRI:

Lights when CPU module is proper in operation.

Lights when the output voltage of CMOS RAM back-up battery is
low level, with AC power supply turned on.
Lights at PP port transmatting.

(bit stream of data)

Lights at PP port receiving.

{bit stream of data)

Lights at PP port communication error.
(Lights more than 50 ms)

Address switch
Switch

Memory protect

Device address of MEMOBUS (1 to 99: decimal) -+ rotary switch
X 2
Toggle switch

« Checksum of memory
« Watchdog timer checking

+ Battery monitoring

Diagnostic Functien | + Internal code checking

- Reference number checking

« [/0 allocation checking
+ Memory diagnostic

Backed-up Memory

« Type: l-lithium battery

+ Battery life: 5 years, at 25 C
(For only CMOS)} * Memory conients holding time: 1 year, at 25 °C

Mounting Location | On mounting base MB40 (CPU base)

Dimensions in mm |60 (W) X 250 (H)} x 100 (D)

Approx Weight | 0.7 kg




3.2.2 ROM Pack

H30 - 4B

Fig.'3.2

~ 590-51

ROM Pack Module

s

Table 3.3  ROM Pack

ROM Pack Type ROM Type Access Time Remarks
JAMSC-MMA40 MBM27C 256 250 s = EPROM
JAMSC-MMA41 X28C256 250 ns EEPROM

Table 3.4 CPU Buiit-in Dip Switch Setting
lswflSW 1SW User I/0 H{}ldi-ng Latch Disable E‘lsgz;}’ 1 Memory
-1t -2 P All ' ‘ | ' ' ’
rogram F:'Ca,tlﬂn ! Reg1ster Coll Co1l Input Relay Type
OFF; x RAM RAM RAM -RAM RAM Update - RAM
ON |OFFIOFFIROM~RAM|ROM—RAM| learto OFF Clear - Clear '
- | | | 0 | EPROM
ON |OFF ROM—-RAM|ROM—-RAM ROM¥}RAP\{* OFF Clear Clear ' |
ON | ON [OFFIROM~RAM|ROM—~RAM| -'¢2r.t0 OFF Clear Clear
. . 0 N EEPROM
ON | ON ROM—-RAM|ROM—-RAM| ROM—-RAM OFF Clear . Clear
1SW | 15W L
1 9 Operation
' After transmission ROM — RAM,
OISy Q1919 CPU starts
ON | ON After transmission ROM — RAM,
CPU stops

Built -in Dip Switch




INPUT VOLTAGE
(85 to 132 VAC)

- NOT USED

OFF AT GL40S STOP
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Table 3.5

JRMSP-PS540

DC power supply for a CPU module,

(COMM, etc.), and 1/0 (CH1 rack 1) modules

Single-phase 85-132 VAC, 47.5-63 Hz,

0-154 VAC (10 ms)

30 A {(peak) or less

1l mA or less

Glass tube fuse {5 A)

POWER
STOP:

On mounting base MB40 {CPU base)

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

0.8kg
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3.2.3 Power Supply Module

(1) Main Power Supply Module

TERMINAL _ Jju?s
Sk

COVER

Type

Function

Input Voltage

Input Voltage

Transient

Intush Current

Leakage Current

Fuse

Indicating Lamp

Monitering Contact

Mounting Location

Dimensions

Approx Weight



(2) Auxiliary Power Supply Module
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JRMSP-PS21 /PS22,/ PS22A

INPUT VOLTAGE
{85 to 132 VAC)

GROUNDING®

OFF AT GL40S STOP
(100 VAC. 1A CONTACT)

XN XNX®

POWER
TERMINAL

*Grounding resistance:
100L2 or less

Auxihiary Power Supply Module

Auxiliary Power Supply Module Specifications

Specifications

Function

DC power supply for [0 buffer module and 1.0 modules.

Input Voltage

Single-phase 85-132 VAC, 47-63 Hz, 70 VA (PS21), 100 VA (PS22/PS22A)

Transient
Input Voltage

0-154 VAC (10 ms)

Inrush Current

30 A (pedak) or less

Leakage Current

0.2 mA or less

Fuse

Circuit protector (3A) (Only for PS21).

Indicating Lamp

POWER:

Lights when power supply is proper.

Monitoring Contact

Mounting Location

STOP : ON at GL40S running, OFF at GL40S stop

On mounting base MB22

Dimensions iIn mm

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

Approx Weight

0.7kg




3.2.4 Communication Module

(1) Expanding Communication Module (COMM)

MEMORY PROTECT
SWITCH

RESET SWITCH —

Table 3.7

I

Items

Tvpe

DIP SWITCH

PORT3

e

Fig. 3.5 COMM Module

COMM Module Specifications

"READY” INDICATOR

“TX3" INDICATOR

"“RX3" INDICATOR

“ERR3” INDICATOR

"TX4" INDICATOR

. "RX4" INDICATOR
"ERR4” INDICATOR

Specifications

JAMSC-IF6I

Function

2 MEMOBUS ports (slaves).

For more communication with P150 and a computer using

No. of Ports

2 ports per module

Communication
Specification

ETA R5-232C

Baud Rate

19200,9600,4800,72400,71200,7600,7300,/150

Data Bits

7 or 8 bits

Communica-

tion Port Parity

Even, odd or non

Stop Bits

1 or 2 bits

Protocol

MEMOBUS protocol

Transmission
Check

CRC-16 or LRC

Connector

D-SUB 9 pin

Indicating Lamp
(excluding RAP)

- READY: Lights

- TX3: Lights at port 3
« RX3: IL.ights at port 3
- ERR3: Lights at port 3
- TXA4: Lights at port 4
« RX4: Lights at port 4
+ ERRA4: Lights at port 4

when COMM module 1s proper.

transmitting.
recelving.
communication error.
transmitting.
receiving.
communication error.

Mounting Location

On mounting base MB40 (CPU base)

Dimensions 1in mm

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

Approx Weight

module.

I 0.5kg

@ 1. For dip switch setting, refer to Par.9.2,
2. JAMSC~IFé61 type module can't be used with JAMSC-IF4]A type




(2) Expanding Communication Module with RAP Port (COMM)

_3_:;-'41Amﬂ "READY" INDICATOR
sl 1::.",:--:-%— "TX 1" INDICATOR
.~ "RX1" INDICATOR

MEMORY PROTECT

SWITCH Lam NN "ERR 1" INDICATOR
'RESET SWITCH-—_ > "TX2" INDICATOR
| G\ R 2" INDICATOR

DIP SWITCH

'ERRZ" IND!CATOR

Fig. 3.6 COMM Module with RAP Port

Table 3.8 COMM Module (with RAP Port) Specifications

| | Specifications
Type - - | JAMSC-IF41A |
Py net For more communication with P150 and a computer using 2
aHeon MEMOBUS ports (slaves). RAP port can be mounted on the front.
No. of Ports |2 p{}rts per module
Cmm_m‘um.catmn BIA RS.239C
Specification o -
Baud Rate 19200/9600/4800/2400/1200/600/300/150
_ Data Bits - | 7 or 8 biats )
Cm:nmum- | Parity - | Even, odd or non
- cation Port e
Stop Bits 1 or 2 bits |
Protocol - { MEMOBUS protocol
B | Transmission
" | Check CRC-16 or LRC
Connector D-SUB @ pin |
« READY: ~Lights when COMM module IS proper.
« TXI: Lights at port 3 transmitting.
Indicating L | » RX1: Lights at port 3 receiving.
. 1f.1:adllng_ ;fg) » KRR Lights at port 3 communication error.
lexcluding . TX2: Lights at port 4 transmitting.
« RX2: Lights at port 4 receiving.
« ERR2: = Lights at port 4 communication error.
Mounting Location On mmunting base MB40 (CPU base)
Dimensions in mm - |37.5 (W) X 250 (H) X 94 (D)
Approx Weight 0.5 kg

@ 1. For dip switch setting, refer to Par. 3.2.
* 2 JAMSC-IF41A type module can’t be used with JAMBC-1F61 type module.
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3.2.5 PC Link Module

MEMORY PROTECT

g Ty
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STATION ADDRESS SWITCH
PC LINK

COMMUNICATION PORT

PROGRAMMING
PANEL PORT

GBE- 233

Fig. 3.7 PC Link Module

Table 3.9 PC Link Module Specifications

items specifications
Type JAMSC-1F64
a2 . Performs mutual connections among PCs by the use of dedicated
uniction
references.
' Topology
(Net state) Bus
Transmission :
redia Coaxial cable
Transmission - :
method Baseband (Manchester coding)
PC Link Data baud rate 500 kbps/1 Mbps/2 Mbps/4 Mbps (Selected by SWi)
Eﬁ;;able 1 km {but depending on transmission speed and used cable)
Max. No. of :
ctalion 32 stations
Troubleshootin «+ Failure station: Automatically disconnected from the line.
€ 1. Recovered station: Automatically connected to the line.
No. of Ports 1
Communication | g1a Rg.232C
Specification
Com mumni. Baud R'alte 960'_3 bauds
ation Port Data Bits 8 bits
calion Tort - TSiop Bits L bit
Parity Even
Protocol MEMOBUS protocol
Connector D-SUB 9-pin
READY: Lights when the module 1s proper.
PP TX: Lights at PP port transmitting.
PP RX: Lights at PP port receiving.
Indicating Lamp PP ERR.: Lights at PP port communication error.
LINK TX: Lights at LINK port transmitting.
LINK RX: Lights at LINK port receiving.
LINK ERR: Lights at LINK port communication error.
Consumed Current 5 VDBC 1.3 A

Mounting Location

On mounting base MB40 (CPU base)

Dimensions 1n min

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

Approx Weight

0.6 k
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3.2.6 Servo Interface Module (I1F66)
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DIP SWITCH —_‘:"3
(1SW) — it
DIP SWITCH __ '+ =i

RESET SWITCH ™ Civsiill”

fn e B e,

- "
.....
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Fig. 3.8 - Servo Interface Module

Table 3.10  Servo interface Modules Specifications

Items Specifications
Type | JAMSC-1F66
- * Connected to Servopack CACR-HR [[]J{_] BA’s, this is necessary for
. eng realizing motion control. :
Funcition * Interfaces the CPU module with Servopack.
« One [F66 module is connectable to a max. of 8 CACR-HR BA's.
Communication
Specification ElA RiS-422
C 1cati
S;Sntlerzlumca ron Half-duplex asynchronous system
Cc;mm;m-t Baud Rate 9600 bauds |
cation Por — : : : . . .
(1CN) Bit Structure JIs T—bl!: system (Total 10 bits : Start 1 bit, data 7 bits, even parity 1 bit,
stop 1 bit) -
T;‘ansm1551an Max. 30 m
Distance
Error Check Parity {(Even), framing, BCC

Servo alarm input (8 wires)

Exterrnal I/0 | Input ‘ ion i i
xternial 1/0 | Inpu Servo in operation input {8 wires)

2CN
( ) Cutput [F66 normal output (1 wire)
. Designation of [FB86 module address.
mEETCES SGE 0 to 3 settable. Inhibition of overlapped use.
e G s Setting of presence/absence of connected serve axis.
L) RS 1SW-1: ON -+ Axis No. 1 servo present
Switch (1SW) [ 1o Yo presen ]
Setting ISW-8: ON --- Axis No. 8 servo present
_ 25W-1: ON -+ External input signal selected.
Ihp Switch 25W-2;: ———— Reserved for the future.
(2 5W) 25W.3;

25W-4: ON --- Test mode selected,
READY: Lights when IF66 is normal

TXD: Lights at data transmitting
L RXD: Lights at data receivin |
Indicatine Lam g . g
] b (Red LED lights at receiving error)
ERR: Lights at ROM and RAM check error, WDT error, and system
reset,
Mounting Location On mounting base MB40
Dimensions in mm 37.0 (W) xX 250 (H) X 844 (D)

Approx Weight I 0.6 kg




|/0 Buffer Module

3.2.7
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Fig. 3.9

|70 Buffer Module Specifications

Table 3.11

Specifications

Items

JAMSC-B2110A

Tvype

» [/O bus buffer

Function

e Foruseof rack 2. 3or4

2 connectors for cables between racks (W20-1, -2)

Connector

On mounting base MB22.

Mounting Location

46 .3 (W)Y x 250 (H) x 94 (D)

0.4k g

in mm

Dimensions

Approx Weight

/0 Module
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3.2.8 1/0 Module (Cont'd)

‘Table 3.12 1/0 Module Specifications

ki

. Items| Type 1 - Input External Maximum No. of
Modules JAMSC- { n]ige . CuTt L_Impeda_;nce Power Supply Response Time | [/0's
T I AR 10 RO —
_ | 100 V B2501 100 © 10 mA | (at 50 Hz) 16
200 v B2503 | 200 V 10 mA 20 L5 - OFF = ON | g
AC | At S” owm mSFF
r . 10 k L ¢
I 100V B2505 1o v 10 mA (at 50 Hz) — 95 s 32
| . 20 kG2 .
200V R2507 200 V | I0mA (at 50 Hz) 32
| 24K0 B
12724 'V BEEF}I | 12/24 VDC 5/10 mA (at 50 Hz) OFF —» ON 16
pu | 48 V B26il | 48 VDC 9.4 mA | {at 50 Hz) 16
DC | . y9/9 9 2 ' - 24k — OFF — ON
12/24 V. [ B2603 | 12/24 VDC | §/10mA (St : 32
12/24 V B2605 | 12/24 VDC | 2.5/5mA | 4.7kQ — Oﬁ;mﬂfp 64
|5V B2607 | 5/12 VDC 4/11 mA 1.2 kQ -~ 0.5 ms 32
Register B2701 12/ VDC |8mA/24VDC | 2.4k8 -- o B
B2703 Dio 10V — ' — — — s
Analog B2733 | —10to +10V — — — — 8
B2734 Itos V 4 to 20 mA —_ — - 8
{l:rui? [Iﬁr With CR, varistor.
100/200 V B2500 | 100/200 VAC P — Fuse: 16
3 A per GFF — ON
2 out 7.5 A per 8 putputs
AC outputs 10 ms
| 0.3 A per e ON — OFF
100/200 V| B2504 | 100200 VAC | SR — Fuse: | 15 ms 32
E B‘Uutputs 5 A per 16 c:-utp.uts
. . i2 A per |
- : . output . .
12/24 V BEEDQ | 12/24 VD 5 A per 1 ms 16
' 8 outputs
0.3 A per
r 5 output : . .
e 12/24 ¥ B2e802 12/24 VDC 0.5 A per i m% | 32
. § outputs
, : 1 0.1 A per
r ] output . .
12f24 V B2604 12/24 VDC 0.4 A per. 1 ms 64
& outputs
20 mA per . .
E.H B2606 5/12 VDC P — 1 ms 32
Qutput « J30VAC, 1A |
(Induction load, PF:. 0.4} Relay coil voliage: OFF = ON
- 10 VAC, 1.2 A 24 VDC £ 10% 10
B2902 | (Induction load, PF: 0.4y — o o | 2
) - 24 VDG, 1A - Min. operating voltage, 15
(Induction load, M current: 5V, 10 mA ~ A
15ms) - -
Rela L 220 VAC, 05 A Relay coil voltage:
Contact (Induction load, PF: 0.6) 24 VDC + 5%,
: B2904 « 110VDC, 0.2 A — _ 2 IMS 113
(Induction load, TMT: Min. operating voltage,
, 40 ms) current: 5V, 1 mA
. v 220 VAC, 0.5 A Relay coil voltage :
i : {Induction load, PF : .6} 24 VDC * 5%
B2914 (- 110 VDC, 03 A — 5 ms 16
i {Induction load, TM!: Min. operaiing voltage,
40 ms) | . current : 24 YDC, 10 mA
Register B2700 | 12/24 vDC |00 mA per | — — | — 8
output
EETGZ 0 to 1[]1:;’ — — _ i
2712 2 to D — — : ' 2
Analog BT e 2 5V — — 2k min. load 1l ms 5
B2732 |-10to + 10V — — 3
-B2742 4 t0 20 mA — — 200 to 600 Q load 5 ms 2
Reversible _ _ . With coincidence
Counter B2801 output o 2
Preset _ | _ _
Counter B2&02 i — — 1
_ _ _ + Analog output _
EANE + For absolute 1
Motion F:::rsitmmng. B2813 — — i — Pulse cutput — 1
Coniral B2823 _ . ! ~ For pulse motor, B )
: servomaoltor
PID Module B2800 ! — — | — PID control —_ 1
[nstrumentation _ _ . Instrumentation _
Module B2705 input B &
MEMOLINK Master | B2804 — - — E&DEEQESE?E}}[D lff'U — 1
1- 1000
MEMOLINK Slave | B2805 — — — i — !

¥ : Time constant

. series 15 possible
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3.2.9 Mounting Base
(1) MB40 Mounting Base
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Fig. 3.1% MB40 Mounting Base

Table 3.13 Mounting Base MB40 Specifications

Spetificatiﬂns

Type JRMSI-MB40

Aoplication For mounting main power supply module, CPU module, COMM
i module, LINK module, SVIF module, and up to 7 I/0 modules.

Dimensions in mm 480 (W) = 250 (H) x 21 (D)

Approx Weight 1.4 kg
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(2) MB22 Mounting Base
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Fig. 3.12 MB22 Mounting Base

Table 3.14 Mounting Base MB22 Specifications

Items specifications

Type | JRMSI-MR22

« For 1./O expansion
Application « For mounting auxiliary power supply mc:-dule I1/0 buffer
- module and up to 9 1,0 modules. | -

—r

Dimensions in mm 480 (W) x 250 (H). x 21 (D)

Approx Weight- 1.3kg

3.2.10 1/0 Cable

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

Table 3.15 - |/0 Cable Specifications

Specifications

Type ] ZMSZ-W20-1 . JZMSZ-W20-2

Length 0.5 m - 1.5 m

Application Used f'm' connecting ACross each
mounting base, respectively.
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3.3 PERIPHERAL MODULE

3.3.1 Programming Pane]

(1) P150 Programming Panel

For details of the P150 handling, refer to DESCRIPTIVE INFORMATION
“P150 Programming Panel User’s Manual” :
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Fig. 3.13 P150 Programming Pane!

Table 3.16 P150 Programming Panel Specifications

Specifications

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

+ Programming, adding, altering and deleting of logic and
data

- Logic entering, logic display

» Load, dump and verify functions

. Definition of system configuration

+ 1 0O allocation

» Various monitorings, file control

Graphic Display Plasma display: 640 dot X 400 dot

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

Floppy Disk Drive Two 3.5-inch floppy disk drive

Type

¥

Functions

Attachments

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

S $#| -One parallel port (made by Centronics Data Computer Corp. )
Communication Port . TWD EIA RS‘ZSZC Dﬂrts

Connection of P150 to Communication | Type W1015-T1 cable (iength: 5 m) or WI1015-T2 cable

Module (length: 15 m)
Power 85 to 132 VAC. 195 to 265 VAC, single phase, changeover
at 50,760 Hz (47.5 to 63 Hz)
Dissipated Power 120 VA
Ambient Temperaturef +5°C to +40°C
Standard Storage Temperature | —20°C to +60°C
Specifications Humidity 20% to 80% relative (non-condensing)
| Atmosphere Free from explosive, inflammable, corrosive gases, and dust.
Premeling Chassis grounding line is connected to mainframe grounding

line via connecting cable of CPU module.
Approx Weight 9 kg

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



<3.5—inch Floppy Dis_k>

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.

® GL40S Programmer FD (F40S—E001)

.This 1S used to make a program and control load, duinp, verify and file
functions with P150, and also used to perform IO allocation,

@ G1.40S Ladder Lister FD (F405—E002)

This 1s used to print out a ladder diagram through a printer connected to
the P150. |

® Blank FD (F150—000)

A blank floppy disk is used to record the ladder circuits stored in
the CPU module memory by using a programmer {floppy disk. The
contents of the registers and I/0O allocation are recorded together.

.—.18*



(2) P140 Programming Panel

For details of the P140 handling, refer to DESCRIPTIVE INFORMATION
"P140 Programming Panel User's Manual":

h8q - 24

{a) Front (b) Rear

Fig. 3.14 P 140 Programming Panel

Table 3.17 P140 Programming Panel Specifications

[tems Specifications
Type . | DISCT-P140-20

« Programming, adding, altering and deleting of logic and data
» Logic entering, logic display
« Load, dump and verify functions

DGR « Definition of system configuration
+ [/0 allocation
« Various moniiorings, file control
Graphic Display Liquid crystal display: 640 dot X 400 dot
ROM Pack Built-in system program, for each type.
Flat Key 61 keys
Attach- . :
ments Communication Port | EIA R3-232C port X 1
FDD Interface Connects to peripheral FDD unit (FD400)
JIS Keyboard Connects to JIS Kevboard (KB400)
Interface

Connection of P140 to Communai-

, W - : 15-T2 :
cation Module Type W1015-T1 cable {length: o m) or W1015-T2 cable (length: 15 m)

Power - 85 to 132 VAC, single phase, changeover at 50/60 Hz (47.5 to 63 Hz)
Dissipated Power H0 VA
Ambient

T : +5°C to +40°C
Standard |- Smperature

Specifi- {Storage Temperature | —20°C to +60°C
cations

Humidity 20% to 80% relative (non-condensing)

Atmosphere Free from explosive, inflammable, corrosive gases, and dust.

Chassis grounding line is connected to mainframe grounding line via
connecting cable to CPU module.

Grounding

« Peripheral FDD unit {FD400) and standard keyboard-raised key are needed.



<Specifications of ROM Pack?>

The ROM pack is a memory module containing programming software for
the target PC. Select a ROM pack depending on the target model.

(1) Specifications

Table 3.18 Specifications

[tems - Specifications
Type No. P405-E001 Memocon-SC GL40S
Memory ROM 640 kB, EEROM 2 kB

(2) Handling ROM Pack

@ Do not touch the connector pins on the back of the ROM pack.
@ Turn off the power before replacing the ROM pack.
3 Be sure the connector is fully inserted.

<Specifications of Programming Keyboard>

The programming keyboard is used for entering comments and f{ile
names, and for loading or saving a user program to P140 using and

FDD unit. This keyboard is also used for the ACGC 400 series.

Table 3.19  Specifications

-

Specifications

Tvype No. DISCT-KB400

Start-stop synchrmnizaiiﬂn_ (9600 baud/sec, 8-bit code with no parity bat)

Interface
“Dimensions in mm | 460 (W) X 36 (H) X 167 (D)

| <Specifications of FD400>

" The FD400 is the external memory unit for the P140 and is used for
loading and saving user programs,

Table 3.20 Specifications

Items Specifications
Type No. DISCT-FD400
Drive Y D-686C
Medium 3.9-inch floppy disk (2DD/2HD)
Capacity 1.6 or 1.0 M byie (not formatted)
Format MS3-DOS
Dimensions in mm| 150 (W) X 100 (H) X 220 (D)
Approx Weight 2 kg

_20_.



3.3.2 Register Access Panel (RAP)
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Fig. 3.15 Register Access Panel

Table 3.21 RAP Specifications

[termns
Type DISCT-1F69

Specifications

 For coil or input relayv: |
monitor 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.

» 16-segment, 8 digit alphanumenrec LED.

Indication « Status indication LED

Mounting Location On expanding communication module with RAP port.
Dimensions in mm 70 (W) X 185 (H) X 19.5 (D)
;ﬂxpprﬂx Weight 0.3 kg .




SECTION 4
'IMPORTANT MACHINE CONCEPTS

4.1 USER PROGRAM CONFIGURATION

User programs include three sizes accordmg to the type of the
arithmetic unit. '

GL40S1 ---2k words (24 bits/word)
GL40S2 ---4k words (24 bits/word)
GL40S3 ---8k words (24 bits/word)

These numbers show the area that stores sequence programs consisting
mainly of relays, timers, counters, and stepping switches and data
processing programs such as arithmetic operation, data transmission,
and matrices., The area that stores subroutine circuits must be
separated from the area that stores normal ladder circuits. These
areas are allocated- beforehand w1th the programming panel (P150 and
P140),

(For the operating method refer to Programming Panel Manual SIE -815
-15.2, 15.3. )

| The allocation of the subroutine circuit area is made for every
0.25k words. The size of ladder c1rcu1ts is reduced automatically by
| the subroutine circuit area. | |

In the case of GL4OS3 for example, if subroutme_ circuit
-allocatmn is set at 2k words, the Iadder circuit area becomes
8k words - 2k words = 6k words.

If subroutine circuits are not necessary and they are not used,
settmg subroutine circuit allocatwn at Ok words- will make the
ladder circuit area 8k words. |

e — User Prgram Area (8 K words) _ ._.I
. Ladder Circuit Area S_ubruutre
rea
I | | L ! ] . |
L‘ 6K words — 2 K wnkds——l

If several parts excute the same operation in a ladder circuit, this
part is made a subroutine circuit, thus saving memory.

_22_



4.2 NETWORKS

The GL40S 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 horizontal rung of the ladder diagram. Up
to seven of these rungs can be com-

bined into a network of relay con- |gget

_ COLUMN ——
tacts and other programming elements POWER
_ _ RAIL 1 2 3 456 7 8 91011
(timers, counters, etc.); e_ach network R RN +OT
can have up ’Fo seven coils placed at TS
the extreme right of the network. - b+ A+ o+ )
The networks are stored in the _, . +*+t * + ++ ++ 4 +(Or ?EﬁNGS
memory of the CPU module 1in the l — + 4+ ++++++ o+ ()
order of the network numbers. —  + 4+ + + + + ++ +
- ——+-++++++++4Q—'—
MAX 10 ELEMENTS

(EXCEPT COIL)
Fig. 4.1 Networks

4.3 CONTROLLER REFERENCE NUMBERS

Throughout the programming of the GL40S Controller, five-digit
reference numbers are utilized to build the usert's logic. These
references are 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 GL40S
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. |

Table 4.1 shows classification of reference numbers.
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4.3 CONTROLLER REFERENCE NUMBERS (Cont’'d)

Tabled4.1 - Range of Reference Numbers

Reference Number Elements

! Remarks
00001-00512 Output coils and their contacts ' Available as internal coils.
00513-02047 Internal coils and their contacts
02048 Battery monitoring contact ON when battery voltage 1s proper.
D0001-D1024 | Link coils and their contacts |
- 10001-10512 Input relays |
30001-30128 Input registers
40001-40128 Output registers | Available as holding registers
40129-42048 Holding registers | 42001-42032: for stepping control
RO001-R1024 Link registers
42047 Constant sweep set value register Available as holding registers when
42048 Actual scan time re-gi'ster not used for constant sweep.
2YY XX Stepping relay (YY: 01-32, XX: 01-99) |
MXXYZ M code relay (XX: 50 or 51, Y: IF66 No. 1 to 4, Z: Axis No. 1 to 8)
NOOY Z N code relay (Y: [F66 No., Z: Axis No. 1to 8)

(1) Coils (0XXXX)

Other than the cotls used In a relay circuit, coils can be used for any results
ot 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
coll (auxiliary relay ) which is used only in a ladder circuit but not as
an external output. The other i1s the output coil which drives an external
device via an output 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. | | |

| @ Coil 02048 cannot be used in a program since it is used as a battery monitor
“**  coil, However, its contact may be used repeatedly in a program.

(2) Link Coils (DXXXX)

The GL40S 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
coll which is allocated to the local system by a GL40S can be referenced
by another GL40S at a remote station through a link relay.
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(3) Input Relays (1XXXX)

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
INPUT COIL CIRCUIT

e Ot

10001 10001

(4) Stepping Relays (2YY XX)

A stepping relay is an contact of stepping switch relay (ON/OFF
signal) and there are 32 contacts. Simulated coil becomes ON/OFF

according to the register (42001 to 42032),
(B) Input Registers (30X 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 reference number beginning with 30XXX., The refer-
ence number may be considered as a device code given to the associated

external device,

DEVICE  DIGITAL  INPUT
CODE SWITCH  MODULE CPU MODULE
INPUT REGISTER

30001 1[]2[1_3[4[-- ={"1234 | 30001

456 30002
INPUT MODULE |~ —

/_;/

An Input register stores 1 6-bit numeric data. Binary data i1nput
from an external device can be used as 1s., but BCD data must be converted
to binary data by the operation fucntion BIN. 1If BCD data are used for an

internal operation, the result will be incorrect.

30002 405 06[

Fig. 4.2 shows connection for numeric data input from the digital switch.

@ The contents of any input register is binary in the memory. It is possible
to refer to the contents of any input register but impossible to alter them

- 1in the ladder circuit,



(6) Holding Registers (4 XXX 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 operations, transferred data, converted data, matrix
data, or other constants needed for processing. Each holding
register is identified by a reference number beginning with 4XXXX.

A holding register holds numeric data of 16 bits in binary
form. The contents of the holding registers can be referenced or
altered by the ladder program, and can be held at power failure.

The contents of the holding register can be output to an
external device 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. 4.3 shows connection tfor numeric data output to a BCD
digital display device.

@ ‘The contents of all the holding registers are binary.

B2603

INPUT B 2602
MODULE - OQUTPUT
] i MCDULE
| . !
P L ]
1DIGIT | ; : 2 N N I IR]E)
SWITCH & 4 g ; 3 [
] 5 o - P A
' ' INPUT - : ]
2 6 OUTPUT L
I\ 10 DIGIT - . : L REGISTER E:,‘.)* b i 10 DIGIT
licies SWITCH & B - REGISTER : 1 ¢ )
Lvc 5 30001 40001 "= #
‘HF L tv S | ] ' . | ! : X t 1 .
4 100 DIGIT_|. 2 10 | 1 ; ) Jooo |
. 4 12 . 11 ]_
SWITCH s 13 | ' T: k
| . 14 ' .. [ i
| r | ' : 1000 DIGIT
+ 1000 DIGIT | f E :-' : ll .
P SWITCH & — 17| | | i :f .
18 i _—T
1 DIGII'TI' i * Ll :f 1 , { 12/24V0C
— c ) = | 7 : 71 L 1DiG
SWITCH — % ', | 21 Y]
] 2 - &2 i H
$1006IT | , i INPUT ~ OUTPUT | || 1
- . SWI'}CH; 25 s —r> REGISTER REGISTER o= « ::: : ~: l_ll 10 DIGIT
| ’ - 30002 40002 ] — ;
I I _ - v 1
100 DIGIT ; ii | | 28 : « | 100 DIGIT
! ¢ 1 10 | 5 Y !
SWITCH s T - : .::tlr K
) ] | 37 ' . I
1000 DIGIT | . 2 L 5 L | w : » [ [/000 DIGIT
| o . .4 1 _J
+F SWITCH 3 15 | . ) i ._'1,4 .
= :2 ]
v [ 37 T NOT | ' '12024vDC
k] }US:ED F{S:}'Er ;; C !

. Data must be converted to BCD
bef ore out put.

To use for an operation, the data in |
& the 1Input register must be cnnverted

to binary. . The digital display device is as-
sumed to be of 12.724VDC inter
face, negative logic, and BCD.
Fig. 4.2 Sample Connection for Fig. 4.3 Sample Connection for
Numeric Data Input Numeric Data OQutput

-26—



(7} Link Registers (RXXXX)

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 GL40S can be referenced by
another GL40S 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.”



4.4 NUMERAL DATA NOTATION

Numeral data notation includes 4 types.

. Decimal
‘ Binary
BCD (Binary Coded Demmal)

X Hexadecimal

W W N
B

4.4.1 Positive Integer Notation

Holding registers in GL40S use binary numbers represented by "1" and
"0". Such numbers, however, are represented as decimal numbers on
the programming panel,. In the binary system, the {first digit
represents 20(=1), the second digit 21(=2), the third digit 22(=4) ---

thus the nth digit represents 2(” 1),
For example, since a decimal number ;1111 | is expanded as

210 4 26 4 2% 4 22 4 21 4 20, it is represented by an 11-digit binary
number [1 0001010111

A register is composed of 16 bits.

| . | - Binary Number
MSB _ . LSB

5 14 - 13 12 i 10 . 9 8 7 6 5 4 3 .2 1 0
Bit [ |

2i5 214 213 212‘ zll .Elﬂ 29 23 27 25 25 24_ 21 2'3.‘ 21 2!.'!

.. The right end 2%, the lowest position bit, is called LSB (Least
- Significant Bit). The left end 21>, the highest position bit, is called
MSB (Most Significant Bit), |

Numeral data handled'by GL40S are 4-digit decimal numbers (0 to
- 9999) for a register. Therefore, the 15th bit (2!*) and the 16th (215)

are not used in the case of numeral data. The maximum number 9999 of
4- dlglt decimal numbers is represented by the following state of blts

MSB ) - - | LSB
s« 1o o 1_1100001111J

W 4 213 212. 211 2-10 29 25 27 25 25 21 23 22 21 ; 20
Not used i ) . _
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Numeral data use of 5-digit to 8-digit decimal numbers are stored
by the use of 2 registers,

For example, a 6-digit number 123,456 is divided into 0012 and
3456, before being stored in 2 registers.

Holding register 41001 41002
numeral 0012 345 6

Upper 4 digits Lower 4 digits

This is represented by the following state of bits,

|41001| ‘41002

Lower digits (3456)

Upper digits (0012)

00000000000{]1‘100‘000011011{]000000

In the BCD system, on the contrary, l-digit decimal numbers are
made with 4-digit binary numbers to be combined to make 4-digit
decimal numbers. Some digital switches and numeral indicators have the
BCD code, and use BCD data as I/O signals. In this case, BCD inputs
must be converted into binary numbers and binary outputs must be
converted into BCD. In GL40S, BIN performs BCD—=BIN conversion
and BCD performs BIN—-BCD conversion as one of its arithmetic
functions, |

The figure below shows the BCD representation.

Thousands digit Hundreds digit BCY Tens digit Units digit
A Nr A als A \r ==
MSB (5 14 18 12 11 10 9 8 7 6 5 4 3 2 1 o LSB
Bit
8 4 2 1 8 4 2 1 8 4 2 i 8 4 2 1

The maximum number 9999 of 4-digit BCD numbers is represented
by the following state of bits.

Thousands digit Hundreds digit Tens digit Units digit

A A A A
g n w Y4

M5B - LSB

tTofo] ] aofo el ajofojtjrjofo]

- Next, 1-digit hexadecimal numbers are represented as 0 to 9, A,
B, C, D, E, and F by the use of 4-digit binary numbers.

DECIMAL G ] 2 J 4 5 6 1 8 9 10 11 12

HEXADECIMAL | O 1 2 3 4 5 6 7 8 S A B C

BINARY 0000|0001 [0010| 0011|0100 [0101 {0110}0115)1000]1001]1010110111100




4.4_.1 Positive Integer- Notation (Cont’d)

The maximum number FFFF of 4-digit hexadecimal numbers is
represented by the following state of bits.

4th digit - 3rd- digit 2nd digit . 1st digit

A A A : _ A

MSB ' | | SB

Table 4.2 Example of Decimal Numbers Represented in
Binary, BCD, and Hexadecimal Systems

DECIMAL BINARY | BCD [HEXADECIMAL

5 0000 0000 0000 0101 | 0000 0000 0000 0101 0005
12 0000 0000 0000 1100 | 0000 0000 0001 0010 | 000C
100 | 0000 0000 0110 0100 | 0000 000L 0DOO 0000 0064
2000 0000 0111 1101 0000 | 0010 0000 0000 0000 | ~ 07DO
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4.4.2 Sign Notation

GL40S performs negative numeral operations with the signed arithmetic
function. To represent positive (+) or negative (-), the sign bit is

provided. The sign bit "0" is understood to be positive (+) and the
bit "1" to be negative (-). The sign bit is fixed at the MSB (Most

Significant Bit) in 16 bits.

« In GL40S, the internal process of negative numbers is as follows:

@ A negative decimal number entered from P150 programming panel is
converted into a binary number, first regarding it as a positive
number,

@ 1 is set to the Most Significant Bit (MSB) of a converted binary
number,

3) The numeral is stored in a designated reference number.

Example 1: When -100 is entered.
100 is converted into a binary number, | 0000 0000 0110 0100

'

1 is set to MSB, [1000 0000 0110 0100

'

stored in a designated register.

Example 2: When -10,005,000 is stored in continuous registers.

40001 —1000
40002 5000

The lower part of the data is entered without a negative sign (-).
The result of operations is processed in the same way. The lower
part of the data is stored as a positive number.

@ 1. It is unacceptable to mix signed and unsigned
arithmetic operations in an operation system. Different
data structures might disrupt correct operations.

2. When any processing such as data conversion is performed
to operands or numbers to be operated, 1 might stand at
the MSB to make them negative numbers., Care should be
taken to avoid this. |



4.5 GL40S INTERNAL PROCESS

. Fig. 4,4 shows the GL40S internal prOcesSing ﬂDW chart.

(-

" POWER ON

'

D

‘Meaning of Symbols:

Terminal

Various Diagnoses

(_. )1

. Process -

Total checking of
memaory, etc.

<> : Dicision

Total Initializing

'

! _
* Read:in from input module.

* Read-out an output coil and an
output register to cutput module.

All coils are OFF when power is stored.

E

(Excem for disabled coil and
latched coil.

gl .

Setting of wa

tchdog
- timer. * .-

_

F— = “RUN" LED lights.

Solving of ladder network

NO I it a

- final net-. .
work /

Operation of prhgramming panel, etc.

!

| * Read-in from input module.
* Read-out an output coill and an
output register to output module,

Total checking of memory.

* Scan Stop
* Qutput OFF

* “RUN” OFF )

-

C

- in order of network number.

* Wnite in memory.
* Read out from memory.

Executed even it a memory protect
switch is set to either ON or OFF.

Fig. 4.4 GL40S Internal Processing Flow 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 4.3 shows the initialized statuses of input relays and coils.

Table 4.3 Initialized Statuses of input Relays and Cotls

Elements Iniialized Status
Coil, Link Coils™ ‘ OFF except for latched. coils and disabled coils

Input Relays Input Registers, - , .. '
Link Regis ters?  Link Coils' Latest status except for disabling input relays

Latched Coils, Disabling Inputs,
Disabling Cotls

Status held immediately before power failure

Holding Registers, Link Registers* |[Status held immediately before power failure

* LLocal station
t Remote station

The power-up sequence takes approximately- 5 seconds.

(2) Scan Cycle

Upon completion of a power-up sequence, solving the ladder circuit is
performed in order of network numbers beginning at network 1. The
processing related to the programming panel and I/O processing are
completed after the last network is solved, then the GL405 returns to
network 1, and repeats the same procedure.

This is called a scan cycle operation, and the time required fc:r
one cycle is called scan time.

(3) Watchdog Timer

A watchdog timer is set at the beginning of every scanning cycle. The
timer remains ON for approximately 500ms after it has been set. If the

"~ timer has not been set within a certain time i1nterval , 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 program 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 automatically. 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.
4
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4.5 GL40S INTERNAL PROCESS (Cont'd}

NETWORK 100 <

LADDER
CIRCUIT

NETWORK 101 | <

LADDER
CIRCUIT @ The designer designates the boundaries of each

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

LADDER the programming panel.
CIRCUIT

T <

Fig. 4.5 Networks and Their Delimitations

A

—

(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
1s provided with a self-diagnostic function called “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-
ously setsum. If a discrepancy occurs, the GL40S stops scanning as with
“any error, OSimultaneously | all outputs connected to the output module are
turned off. Register and analog outputs hold value befgre stopping the scan.

Total check covers the following.

~+ Ladder circuits
« I/O allocation  table

@_Tﬂtal check is performed regardless of the memory protect switch position.
- **  When in OFF: posttion, some ladder circuits may be altered through the
' prﬂgrammmg panel and.it will not be detected as an error by total check.
Rather ‘the total check sum is renewed and comparison will be made with

reference to this new value.
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4.6 SCANNING
4.6.1 Solving a Ladder Circuit

FROM FINAL NETWORK

Each network is examined (solved) in order of

column one to column ten and then to the coils. b
Within each column , the logic 1s solved from
the top rung to the bottom rung of that column.
The new results from each network (either
coil status or register content) are immediately = \erwonko

available for use by the next network or co-
lumn. The scan 1s done by network number not
by output coil number. Fig. 4.6 shows the se-
quence the GL40S solves networks. The scanning
technique 1s essential to the operation of the  networks
GL40S controller and should be understood
before proceeding. Table 4.4 shows the status
of each element during scanning.

TO NETWORK 4

Fig. 4.6 Sequence of
Solving Networks

Table 4.4  Status of Each Element During Scanning

Element Status
Input Relays (Except for l.atest status after power-up sequence. Then input stauts,
Disabling Operation Inputs), {updated just when inputs are read in, remain unchanged
Input Registers until the next scanning.

OFF after power-up seguence.
A coill 1s turned on or off according to the result solved

in the first scanning status remains until the next scan-
ning.

Coils (Except for Latch
Coils and Disabling
Qperation Coils)

LLatched Coils,
Step Relavs

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

After power-up sequence, status before power faillure are
restored. Statuses are updated only when changed
through the programmig panel at the end of scanning.

Disabling Operation Inputs,
Disabling Operation Colls,

After power-up sequence, status before power faitlure 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, 4.5.
- _




4.6.1 Solving a Ladder Circuit {Cont'd)

- As the GL40S solves a ladder circuit by scanning, the 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. 4.7, the status of a coil ‘
solved in netwerk N- does not change | NETWORK 1
between network N + 1 and the final ' L
network nor between network 1 and ‘
network N-1. But the contents of a - N-ETWORK N-1
hoding register or a link register . l
may be changed at any time during NETWORK N
a scanning cycle and the revised con- ‘ |
tents remain held until they are' | NETWORK N+1.
changed again. | . - | l

For example, a network is com- FINAL NETWORK

posed as shown in Fig. 4.8 (a). This
ladder diagram is held in the memory

as shown in Fig. 4.8 (b). The GL40S Fig. 4.7 Example of Sequence
solves the network as shown below- | of Solving Networks
‘where the elements are identified by the reference numbers.

10001—10003 —~10002—~10004—+00101 (coil) ~00101 (contact)—-oooso (coil) .

In this. example, a change 1n cml 00101 Wll] be reflected 1mmedlate1y
to line 2. ' ' |

@ If an element has been inserted between the contact 10002 and the coil 00101
on hne 1, the change in coil 00101 will be reflected to line 2 during the
next scanning cyvcle but not durmg 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. | - o

COLUMN 1 | 2 8 e 11 - COLUMN 1 2 3 4
- - | | . -
T O A
10001 .~ 10002 00101 . 10091_ 10002 00101
) b ] p-o oo ) A —
10003 10001 - 00107 00050 - _ 10003 10001 00101 00050
(a) Display on-the Screen of the - (b) The Network Stored in the Memory

Programming Panel

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

Fig. 4.8 Example of Sequence of Solving in a Network
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4.6.2 Scan Time

(1) Scan Time

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

T = (Basic Time) + (Additional Time) + (Network Processing Time)
(I/0 Processing Time)

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
+ > (processing time of each element)} + 1000 {ms)

L See Table 4.5.

number of discrete inputs
8

x 15) + (number of binary register inputs X 35)

« 10O processing time = {( x 20) +

(number of discrete outputs

8
+ (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 4.5, Therefore, the scan time usually
varies. The GL40S is provided with a “constant sweep” function which
keeps the scan time fixed. This function uses two hoding registers as follows.

» Holding register 42047: stores the preset value of constant sweep
given in the unit of 10ms between 10 and 200ms.

. Holding register 42048: stores the actual scan time when constant
sweep is executed. The value varies in the unit of 10ms.

If the preset value is smaller than the actual scan time, the actual time
overrides the preset value.




4.6.2 Scan Time (Cont’'d)

Table 4.5 Processing Time of Elements

Processing Time (us)

_38_

Element (Function) Condition _ - Remarks
Non Execution! Execution
Coil, Latched Coil _ — — 1.5
Contact, Horizontal Open/Shunt — — 0.125
Transitional Contact { — — 0.5
Stepping Relay — 8 8
Timer - — 21 24
Counter — 21 37
Addition — 25 34
Double-precision Addition — 25 46
Subtraction — 29 34
Double-precision Subtraction — 25 50
. 0 X0 34
Multaply 9999 X 9999 % 45
Double-precision Multiply 9 x 9 25 Lk
99999999 X 99999999 115
| Quotient overflow 43
Davide For remainder 25 43 max.
| For decimal part 49 mﬁx.
Quotient overflow | 40
Double-precision Divide For remainder 25 337 max.
For decimal part 619 max.
Signed Addition — 29 37 -
Signed Double-precision (—0) + (+0) " - 53
Addition (—9999) + (—9999) ol
signed Subtraction — | 25 38
Signed Double-precision (=0) + (+0) o 52
Subtraction (—9999) — (—9999) 54
. . (-0) X {(-0) - 34
Signed Multiply (—9999) X (—9999) 25 =0
Quotient overflow 37
Signed Divide For remainder 25 46 max.
For decimal part | 52 max.
Square Root o 21 24
V9999 203
~ Double-precision VO 51 295
Square Root v/ 99999999 321
Sine — 21 279
Consine —- 21 284
R-to-T Move — 25 37
T-to-R Move — 25 40
T-to-T Move == 25 38
FIN — 25 37T+ 1.73 X n| (1 =n=100)
FOUT Cmillas destinatif:m | - 40 B
. Register as destination 38 _
Coil as destination 31 +3.5X n
'BLKM Register as destination 23 33 +1.79 X n (1= n = 100)



Table 4.5

Processing Time of Elements (Cont’d)

Processing Time (us)

Element {( Function) Condition : + Remarks
Non Executmn Execution
Coil as destination 206 + 2.25 X n
STAT 21 1 =n = 100
Register as destination 24 + 0.5 X n ( . )
SRCH Compare 25 34+2xn | (1=n=100)
Non compare
TSET — 25 27 +1.25 X n (1 =n = 100)
DIBT — 25 30 +2 X n
DIBR — 29 371 +1.70 X n
1 =n £ 100
SIBT — 25 %roxn | (LE=D )
SIBR — 29 33+ 1.79 X n
BCD — BIN — 25 31 + 22.75 X n
1 =n = 100
BIN — BCD - 25 B +16xn| =7 )
SWAP — 95 27 + 2.25 x n| (1 = n = 100)
SORT L o5 35+ 19 X (n—1) Max. value depending
on data
BYSL — 25 29 +3.75 X n (1 £n = 100)
BYCM — 25 27 + 3.250 X n (1 =n = 100)
Word added 34 + 1.25 X n
BEADD 25 1 £n =100
Byte added 35 + 3.25 X n ( . )
' ] ' | 29 + 2.25 X
AND. OR, XOR le‘as destmatl.cm | o5 n (1 < n < 100)
Register as destination 31 +4 X n
' ] ' 31 + 3.76 X
COMP le*as destmatl:ﬂn | o5 n (1< n < 100)
Register as destination 29+ 2 X n
Miscompare 2B xn+sd) Bit No. 1n mi
CMPR D 95 ¥ m + 40 | ™ Bit No.in miscompare
- (1€ ms15)
Non miscompare 2.70 X n + 40
MBIT | le'as dest1nat1f3n | - 48 .
Register as destination 43
SENS — 25 44 —
Coil as destination (right) 40 + 5.25 X n
Coil as destination {left) 38 +4 X n
< <
BROT Register as destination{right) 29 38 +3.5 X n (1= n = 100)
Register as destination (left) 36 + 2.25 X n
Shift 36 + 2.25 X n
MROT 20 1 =n =100
Rotate - 136 + 2.20 X n ( ! )
TWST | — 25 21 +17.5 X n (1 =n = 100)
BCNT — 25 32+17.75 X n| (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 recommended to measure the actual processing time by the method shown in Fig. 5.27.



4.7 ALLOWABLE NUMBER OF MEMORY WORDS

The following formula gives the memory capacity 1in words needed for a net-
work |

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

As an example the detall of the network memory capamty 1s described
using the ladder c1rcu1t of Fig. 4.9.

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

@I The coils A,B, and C are stored at the locations of "1, "2, and *3 in
“® the memory as shown in Fig. 4.8 (b)

~+ Total Number of Elements = 7 + 5 + 6 + 4 = 22
S | Linel Line2 Line 3 Line 4

@ On line 2, the locations of *4 and *5 (blank) and the vertical shunt do
not occupy any memory. Horizontal shunts are counted as elements.
As explained later, the timer and addition are counted as 2 and 3,

res Dectwel}r
As a result,

. Memc)ry Capacity = 1 + 9 + 22 = 32 (words)

. COLUMNY . 2 -3 4. 5 6  '7. 8 9 10 11
RUNG S '
. 4 | | . | COIL
1] AT (A).
| VERTICAL SHUNT— . | '- - -
r4  eg- - N — | - *2 | -
2 | S S 1 s S (B)
' ' - ] W =
1 | |y z | R
o |- ]2 Q
3 H —3F rgimt S |
- HORIZONTAL - | .

Fig. 4.9 An Example of Ladder Diagram for
- Calculating Memory Capacity Needed for Network
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4.8 DISABLE FUNCTION

To simplify the checkout and maintenance of a control system using the
GL40S Controller, a special feature is incorporated into the Controller. This
feature is called the Disable funciton. The Disable status is alterable only
if Memory Protect is OFF. Any logic coil selected by the cursor can be
disconnected from its logic by depressing the DISABLE pushbution. If the coil
was OFF when the pushbuiton 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 I 70O processor module. The coil can be toggled
ON_~“OFF _“ON_OFF by successively depressing the FORCE pushbutton.

Fig. 4.10 shows an example of a disabled coil display on the screen of
the programming panel. |

Y O =

10001 00011 10003 00501 00020

@ The disabled condition remains unchanged even if power 1is
® turned off and on.

Fig. 4.10 Sample Display of a Disabled Coll

4.9 TRACE BACK FUNCTION

The GL40S 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 specified 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 1s established.

- Discrete: 8 discrete points to be traced and their trigger conditions
(ON_QFF or no condition).

+ Register: A register to be traced and its trigger condition.

_41._.



4.9 TRACE BACK FUNCTION (Cont'd)

The trace back function traces 1024 points and displays all of their
states on the screen.

Fig. 4.11 is a sample of the trace back condition setting screen.

TRACE BACK CONDITIONS | UNIT;001  PROGRAM MODE
SAMPLING ; DISABLE
SAMPLING CYCLE; 1 SCAN/POINT
- TRIGGER 5 012 POINT |
DISCRETE - REGISTER
NG, REF# TRIGGER REKH TRIGGER
1 10001 ON 40030 800
2 00005 ON |
3 00020 p
4 -
5 - - _
6
7 -
Q _ -

Fig. 4.11  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 output relay 00005 are ON and the contents of
holding register 40035 is 500. Then 512 points are traced and their
states are displayed. Coil 00020 does not affect the trigger because
no condition needs to be set (indicated by "x"). Thus, a trigger
condition is estabhshed ‘when all the conditions set for the specified .
reference are satisfied, As the trace back functlon displays the states
of 1024 points, the states of 512 points before the establishment of the
trigger condition are displayed on the same screen. If a trigger
condition is established at the point before the 512th point, 0 is
dlsplayed for the value befﬂre starting tracing.

For details on the settlng ‘and the dlsplay of the trace back

function, refer to PI150 Programming Panel User's Manual Basic
Information (SIE-C815-15.2), '

_42_.



SECTION 5
PROGRAMMING FUNCTIONS

5.1 PROGRAMMING FUNCTION LIST

GL40S 1s provided with the programming functions as shown in Table

5.1,

Table 5.1 Programming Function List
No.| Name Description Page
* For programming a relay circuit using relay elements.
* There are 10 types of relay elements as follows:
No. Type Symbol | No. Type Symbei
1 {Relay 1 |Normally Open Contact 4 6 Vert%cal Shunt | 46
2 |Normally Closed Contact 4~ 7 | Vertical Open Non
3 [Transitional Contact (OFF to ON)| HtF | 8 |[Coil — Fr
4 [Transitional Contact (ON to OFF}| Il F 9 |Latched Coil L F
3 |Horizontal Shunt — |
» For counting a time while any signal is ON.
* There are 3 types of timers as follows:
9 |Timer No. _ Type Symbol 63
1 |Timer {Seconds) T1.0 .
2 |Timer (Tenths of Seconds) T0.1
3 |Timer (Hundredths of Seconds) | T.01
* For counting the number when any signal is changed from OFF to ON.
* There are 2 types of counters as follows:
3 |Counter No. T}rpe S}rmbgl 70
1 {Up Counter UCTR
2 [Down Counter DCTR
» Arithmetic operation for numerical values in 4-digit decimal form or 8-digit.
* There are 8 types of arithmetics as follows:
No. Type Symbol Functions
1 | Addition ADD | Addition 1n 4-digit decimal
Arith- 2 |Subtraction SUB |Subtraction in 4-digit decimal
4 B 3 |Multiply MUL [Multiply in 4-digit decimal 80
4 | Divide DIV |Divide in 4-digit decimal
o | Double-precision Addition DADD| Addition in 8-digit decimal
6 |Double-precision Subtraction |DSUB |Subtraction in 8-digit decimal
7 | Double-precision Multiply DMUL| Multiply in 8-digit decimal
8 | Double-precision Divide DDIV [Divide in 8-digit decimal
* Signed addition/subtraction operation for numerical values in 4-digit decimal
form or 8-dagit.
* Signed multiply/divide operation for numerical values in 4-digit decimal form.
* There are 6 types of signed arithmetics as follows:
. ilg:nsd No, Type Symbol Functions
rith- 1 [Signed Addition SADD |Signed Addition in 4-digit decinal 109
metic 9 |Signed Subtraction SSUB |Signed Subtraction in 4-digit decimal
3 |Signed Multiply SMUL |Signed Multiply in 4-digit decimal
4 i Signed Divide SDIV |Signed Divide in 4-digit decimal
2 |9i1gned Double-precision Addition|SDAD |Signed Addition in 8-digit decimal
6 | Signed Double-precision Subtraction | SDSB |Signed Subiraction in 8-digit decimal




- No.

Table 5.1 Programming Function List (Cont’d)

~ 44 -

Name | Description Page
» Square root operation for numerical values in 4-decimal form or 8-digit.
* There are two types of square root as follows: |
6 Square No. Type Symbol | Functions 123
| Root 1 |Square Root SQRT |In 4-digit decimal
Double-precision Square Root [DSQR |In 8-digit decimal
» Trigonometric function operation for numeric data of up to four decimal
places within 360 degrees. -
| Trigono- * There are two types of trlgDanEtI‘.lﬂ function operations.
- .
?f;zl;’ﬂn No. Type - | Symbol Functions =
o 1 Sine SIN {Sine operation for numeric data within 360°
Cosine COS {Cosine operation for numeéric data within 360°
« A variety types of data move in multi-data groups.
* There are 9 types of data move as follows;
No. Type Symbol
-1 |Block Move BLEKM-
2 |Register-to-Table R-T
3 |Table-to-Register T-+R
| ) Move 4 |Table-to-Table T =T 133
9 |First In FIN
6 | First Out FOUT
7 |Table Search . SRCH
8 |Table Set TSET
9 |Get Controller System Status |STAT
* For specifying a data group transfered by an index, or a destination.
. * There are 4 types of block move with index as follows:
Block No. | Type | Symbol
g | Move 1 |Block Move I with Destination Index | DIBT 166
Caldal 2 | Block Move 2 with Destination Index | DIBR
[ndex 3 | Block Move 1 with Source Index SIBT
4. | Block Move 2 with Source Index SiBR
* For changing data pattern within the matrix.
* There are 7 types of data conversion.
No. Tyﬁe_ | Symbol
1 |BCD — BIN Conversion BIN
_— Data 2 |BIN — BCD Conversion BCD 180
| Conversion 3 |Swap SWAP |
4 |Sort SORT
o |Byte Split’ | BYSL
6 |Byte Composition BYCM
7 | Block Addition BADD



Table 5.1  Programming Function List (Cont’'d)

i —————————
No.i Name Description | Page
» For operating upon bit patterns within the matrix.
* There are 11 types of matrices as follows: |
| _
No. Type Symbol
1 |Logical AND AND
2 |Logical OR OR
3 |Logical Exclusive OR XOR
11 | Mate 4 |Logical Complement COMP 9
25T o |Logical Compare CMPR e
6 |Logical Bit Modify MBIT
7 |Logical Bit Sense SENS
8 |Logical Bit Rotate BRQOT
9 |Logical Multi-Bit Rotate MROT
10 | Logical Byte Rearrangement | TWST
11 | Logical Bit Count BCNT
, * Any networks are skipped and not solved.
12 Skip 1, 50 mbol: SKP 224
Stepping | * There are 32 stepping switches. 2YYXX (YY: 01-32, XX: 01-99)
13 . : : : , 225
Switch | » Each stepping switch can have max. 99 step independently.
» This function calls up subroutines.
14 [Subroutine] » A symbol consisting of a two-digit subroutine number preceded by G 1is 228

used to call up a subroutine.

Communil * Communication can be performed via communication port COMM (the |
15 e (z1.40S can be used as a master). | 230
« COMM is used as a communication symbol.
* Motion control can be performed by using servo interface module (IF66).
* There are 15 kinds of commands.
No. Name | Symbol
l jl-axis program operation MOVI
2 |l-axis single block operation | MVIS
3 |Independent multi-axi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>