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NOTES FOR SAFE OPERATION

Read these manuals thoroughly before use of MEMOCON-SC GL60H/
GL7H. In these manuals, NOTES FOR SAFE OPERATION are classified
as “WARNING"” and “CAUTION.”

/_\ WARNING :%ndlcates a potentially hazard‘ous situation wh.lch,
if not avoided, could result in death or serious
injury to personnel. '

é CAUTION :?ndicates a potentially haza.rdous. situation which,
if not avoided, may result in minor or moderate

injury to personnel and damage to equipment. It
may also be used to alert against unsafe practices.

Even items described in

ACAUTION

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.

MANDATORY
ACTION

® PROHIBITION | : Specifies prohibited handling.

: Specifies actions that must be taken.

After reading these manuals, keep them readily available for those

using the equipment.



1T INSTALLATION :

/A CAUTION

.- The installation environment must meet the environmental ;:onditions given
in the product catalog and manuals. .

Using the GLGOH/GL'FOH 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 GLBOH/GL70H in the following locations.———————

- Locations subject to direct sunlight or ambient temperatures not be-
tween 0 and 55%C. :

. Locations subject io relative humidity in excess of 95%, rapid changes
in humidity, or condensation. '

. Locations subject to corrosive or flammable gas.

- Locations that would subject the GLEOH/GL70H 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.
(D) Be sure all screws are tight.
All screws for installation and terminal board should _be -securely tightened
and checked for loosening. Malfunctions in the GL60H/GL70H may occur
as a result of loose screws.
@ Install the mounting base correctly.
Install the mounting base facing in the correct direction. Incorrect instal-
lation may result in accidents or malfunctions. .
- When installing the mounting base, leave the cover on to prevent contami-
nation from foreign matter.
Foreign matter can cause malfunction in the GL60H/GL70H.
. Do not remove the cover of the connector where a module is not mounted.
Foreign matter can cause malfunction in the GL60H/GL70H.




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 ship 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.

4B \\ANDATORY 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

GLB0H/GL70H into the communication parts and secure them properly.
Failure to observe this instruction may result in malfunctions.

NOISE REDUCTION MEASURES

4

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 GLE0H/GLT0H.




/\ SEPARATE WIRING PROPERLY

. 1/O ‘lines connecting external devices to the GLB0H/GL70H must be selected

based on the following considerations:
mechanical strength, resistance to noise, wiring distance, slgnal voltage, etc.

- 1/0O 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/0O lines are not suffliciently separated from

power lines.

(Example of external wiring)

Steel plate separator

Power circuit General contro! Digital 11O 1 Analog /O Pulse input
cable circuit cable signal cable signal cable signal cable
Q00O Q00O - 0000 QOGO 0000




3 PRECAUTION UPON USE

/N 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

GL60H/GL70H.
Failure to observe this instruction may result in injury or damage to

equipment.

Provide an emergency stop circuit at the exterior of GLS0H/GL70H.

An emergency stop circuit for the control system should not be con-
structed using the ladder programming in the GLB60H/GL70H. 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 GLBOH/GL70H.

Provide an interlock circuit at the exterior of the GLB0OH/GL70H to
prevent injury or damage to equipment.’

(Example) Interlock phase for forward and reverse drives

To prevent forward and reverse operation signals from being turned on
simultaneously, install an interlock circuit in the GL60H/GL70H 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 being turned on simultaneously.

OUTPUT
CPuU MODULE MODULE -
LADDER
PROGRAM R F oL
E Output program {1 2777777 *1 O—QI — T _‘“'—"O_}.(_Q_"‘
» with interlock , ' - OVERCURRENT
\ circuit prevents | el RELAY
+ FWD/REV signals ¢ F L-St-.._ R CONTACT
i from being ON \ -7 T
| simultaneously. | O H O YTV
N mmm———— = ar---"-""""" - '
L 1 ]
INTERLOCK BY AUXILIARY CONTACT
OF MAGNETIC CONTACTOR
oL INDUCTION
MCCB Ft(—F—(‘)RWARD) MOTOR
| —O0-—0 M
o || ;
Ll
1l
11
11
Ir
R (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.




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, produet failure, or malfunctions.

MONITOR THE LIFE OF BATTERY

+ Monitor the life of CPU module buiit-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 5 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 PRECAUTION

. GL60H/GL70H was not' designed .or manufactured for use in devices or

gystems 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 transportaion, medical,
space aviation, atomic power control, or underwater use must contact
YASKAWA representatives beforehand.

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 GLE0H/CL70H involves a life and death situation or in a facility where
failure may cause a serious accident, safety 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 which this manual is
applicable. .

The products and specifications descnbed 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 will be re-released under a revised 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 this
manual when ordering. '

- Contact your YASKAWA representaive listed on the back of this manual to

order new nameplates whenever a nameplate becomes worn or damaged.

. YASKAWA cannot make any guarantee for products which have been

modified.
YASKAWA assumes no responsibility for any injury or damage caused by

. a modified product. -

— vil —




OVERVIEW OF MANUAL

+ This manual describes the following items of GL60II/GL70H.
(D System configuration
(2 System function and specification
@ Operation function
@ SFC function
(® Installation and wiring
(® Internal board installation and mounting hole dimensions
(@ Dimensions

* Read this manual carefully in order to use the GL60H/GL70H
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
Man/ MEMOCON-SC GLE0S Desc.?hes. the SF Cl_fun_clion,
. specifications, application
Machine | P150 PROGRAMMING PANEL SIE-C815-14. 3 methods, etc. for the P150
Interface | DESCRIPTIVE INFORMATION Programming Panel.
MEMOCON-SC GL40S, GL60S, GL70H Describes functions, specifications,
2000 Series 1/0 Modules SIE-C815-13. 3 application methods, ete., for the
1/0 DESCRIPTIVE INFORMATION 2000 Series Digital 1/0 Modules.
Modules | MEMOCON-SC GLA40S, GL80S, GLT0H Describes functions, specifications,
2000 Series Analog 1/0 Modules SIE-C815-13. 9 application methods, etc., for the
DESCRIPTIVE INFORMATION 2000 Series Analog 1/0 Modules.
MEMOCON-SC GL408, GL60S, GLT0H Describes functions, specifications,
2000 Series SIE-C815-13. 11 application methods, etc., for the
Reversible Counter Meodule ' 2000 Series Reversible Counter
DESCRIPTIVE INFORMATION Module (B2801).
MEMOCON-SC GL40S, GL60S, GLT0H Describes functions, specifications,
2000 Series STE.CRIS-13. 12 application methods, ete., for the
PRESET COUNTER MODULE TR 2000 Series Preset Counter
DESCRIPTIVE INFORMATION Module (B2802),
MEMOCON-5C GL40S, GL60S, GLT0H Describes functions, specifications,
2000 SERIES SIE-C815.13. 13 application methods, etc., for the
POSITIONING MODULE B2803 It 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2803,
MEMOCON-SC GL40S, GL60S, GL70H Describes functions, specifications,
[ntelligent | 2000 SERIES SIE-CAI15-13. 14 application methods, etc., for the
Modules | POSITIONING MODULE B2813 Iy 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2813.
MEMOCON-SC GLA40S, GL6&0S, GL70H Deseribes functions, specifications,
2000 SERIES SIE-C815.13. 16 application imethods, etc., for the
POSITIONING MODULE B2323 Ittt 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2823,
MEMOCON-3C GL40S, GL60S, GL7H Describes functions, specifications,
2000 SERIES 1/0 SIE.CRI5.13. 17 application methods, ete., for the
POSITIONING MODULE B2833 et 2000 Series Positioning Module
DESCRIPTIVE INFORMATION B2833.
MEMOCON-SC GL40S, GL60S, GLWH Describes functions, specifications,
2000 SERIES 1/0 SIE-C815-14. 94 application methods, etc., for the
PID MODULE Atk 2000 Series 1/0 PID Module
DESCRIPTIVE INFORMATION (B2800).
. Describes functions, specifications,
. MEMOCON-SC GLAOS . e
Motion | {5 MON CONTROL VERSION SIE-C8l5-15. 30 | 2Pplication methods, etc., for the
CONTROL VERSION.




MEMOCON-SC GLA40S, GL60S, GLT0H Describes functions, specfiéations,
MEMOBUS SIE-C815-13. 6 application methods, etc., for
DESCRIPTIVE INFORMATION MEMOBUS.

MEMOCON-SC GL6GS, GLEOH, GLT0H

2000 SERIES Describes functions, specifications,

ASCIT MODULE SIE-C815-14. 4 application methods, etc., for the
DESCRIPTIVE INFORMATION ASCH Modules.
MEMOCON-8C GL60S Describes functions, specifications,
COMM COMMAND SIE-CR15-14. 5 application methods, ete., for the
DESCRIPTIVE INFORMATION COMM COMMAND.
MEMOCON-SC GL60S Describes functions, specifications,
| REMOTE 1/0 SYSTEM SIE-CB15-14. 7 application methods, etc., for me
Comffmm' DESCRIPTIVE INFORMATION REMOTE I/0 SYSTEM.
cation "IMOCON-SC GLAOS, GLGOS GL70H Describes functions, specifications.
Modules | 2000 Serdes SIE.C815.14. 8 application methods, etc., for the
PC Link Module . i ' 2000 Series PC Link Module
DESCRIPTIVE INFORMATION L (TF64),
MEMOCON-5C i Describes functions, specifications,
YENET-3200 SIE.C81514 16 |application methods, etc., for the
OPTICAL LAN SYSTEM : app 0es, eie.
DESCRIPTIVE INFORMATION YENET-3200 Optical Lan System.
MEMOQCON-SC GL20/GLA0S Describes functions, specifications,
INTERFACE MODULE SIE-C815-14. 18 application methods, etc., for the
DESCRIPTIVE INFORMATION Interface Module,
MEMOCON-SC GL40S, GL6GS, GL7H : Describes functions, specifications,
2000 Series SIE-C815-14. 32 application methods, etc., for the

Uni-Wire Interface Module 2000 Series Uni-wire Interface
DESCRIPTIVE INFORMATION Module {B2808).

USING THIS MANUAL

- This manual concerns people involved with the following activities.
(D Preparing an estimate for the GL60H/GL70H
@ Evaluating the GL60H/GL70H for use
3 Design and setup of GL60H/GL70H installed control panels and
operation panels
@ Manufacture of GL60H/GLT70H installed control panels and operation
- panels
(® Inspection of GLGOH/GL?OH installed control panels and operation panels.
() Test run adjustment of GL60H/GLT0H installed control panels and operation panels
(7 Maintenance of GL60H/GL70H installed control panels and operation panels

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

1.1 GENERAL

A Programmable Controller (PLC) is a solid-state device designed to perform
logic decision making for industrial control applications. The PLC can be
used as a direct replacement for relays or solid-state electronics in an indus-
trial environment. Features of a PLC 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.
Controller is reusable if no longer 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 GL60H,/GL70H Controllers are the finest example of PLC technology
available today. These controllers are small-size, but large-capacity
programmable controllers including the following some of the advantages in
addition to all of the above features and the functions belonging to the
Memocn-8C GL60S (GL60S) series. These PLCs are very suitable for creating
your Factory Automation, as master models of the GL60S series.

Low cost — hardware cost less than installed relays.

Compact — smaller cabinet size and less floor space required.
Upgraded Sequential Function Chart (SFQ)

Higher speed control

Reinforcement of motion control functions

Larger-capacity ladder program memory (only for GL70H)

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




SECTION 2

GL60H, GL70H CONFIGURATION

Table 2.1 GL60H, GL70H Configuration

Component

Description

CPU Module (CPU)

The CPU module includes a logic solver and memory. The
ladder circuits are stored in the memory and solved according
to inpui data sent from an 17O driver. The resuits are output
to the [0 driver.

The program memory is available in 32k words (GL60H),
64k words (GL70H). The CPU module GL60S is capable of
dealing with discrete inputs.“outputs (ON /OFF 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 1,/O modules in rack 1 of CHIL.

Auxiliary Power
Supply Module

The auxiliary power supply module supplies DC power to 1,/O
buffer module and 1.,”O modules in each expanding [/O rack.

1,/ O Processor
Module (IOP)

The 1./0O processor module includes two RS5-232C ports
MEMORBUS) for communrication 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 ONOFF), to
display and alter the contents of the registers, and to set and
display communication parameters. [0 driver is incorporated
communication module.

Expanding
Communieation
Module (COMM)

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

70O Buffer Module (I0B)

The 1.0 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.

1-scan pulse monitoring available.

1,70 Modules
{2000 Series)

Discrete signal modules:

One module is provided with inputs or outputs of 16, 32 or
64 circuits.

It is usable for numeric signals (by 1-O allocation).
Numeric signal modules:

One module is provided with eight numeric inputs or
outputs of 16 bits.

Analog modules:

An AD converter module has eight circuits and a DA
converter module of two circuits.

Other modules:

Counter module, positioning module

Mounting Base

The CPU module, power supply module, peripheral modules,
and 1./O 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 base are connected to
each other via a built-in mother board. 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
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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 availabie. 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 10 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

GLAOH, GL70H SPECIFICATIONS
3.1 BASIC GL60H, GL70H SPECIFICATIONS

Table 3.1 Basic GL60S Specifications

[tems

Specifications

Power Supply

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

Consumed Power

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

Holding Time

10 ms

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 devices)

Environmental Condition

Free from explosive, inflammable, corrosive gases

Grounding

Grounding resistance: 1000 or less

Dielectric Strength

1500 VAC for 1 minute

Insulation Resistance

100MQ or more at 500 VDC

Noise Immunity

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

*Japanese Industrial Standard

3.2 CPU MODULE

Fig. 3.1 CPU Module
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Table 3.2 CPU Module Specifications

Items Specifications
Type - DDSCR-GL60H (32k), DDSCR-GL70H [64k)
Control Method Stored program and scan conirol
Programming Relay ladder diagram symbology. SFC {Sequential Function Chart)

Program Memory Size

32k CMOS RAM with battery back-up (24-bit per word) 32K words €3 L50H), 64K words {GL70H)

Data Memory Size

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

Scan Time 0.083 x5 per word (basic instruction)
* Normally open contact, normaily closed contact
Rela * Transitional contact (OFF to ON), or (ON to OFF)
¥ « Horizontal shunt, vertical shunt, vertical open
- Coil, latched coil, steping relay
- Type: Seconds, tenths of seconds, hundredths of seconds
Timer * Maximum preset vaiue: 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-precigiqn) multiply, (double-precision) divide
{in 4- or 8-digit decimal)
. - (Double-precision) addition with sign, {double-precision)
B ) \;Av{tl}t]hgliet&c subtraction with sign, multiply with sign, divide with
Logic Function g sign {in 4-or 8digit decimal?
i?"?ﬁffneti(: Square root (SQRT), Double square root {DSQR)
Lrigonometric| ing - Cosine
Move R—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
Matri AND.OR,XOR,COMP,CMPR,MBIT.SENS,BROT,MROT,TWST,
atrix BCNT,FRED,FWRT.motion Command,COMM Command
special GOSUB, SKIP
ASCII READ, WRITE
* Discrete 17O points:  Input+Qutput=4096 points (512 bytes)
- Register 7O points: Input+QOutput=512 registers (1024 bytes)
Input~ Out put * No. of local channels: 1 (42 7O modules max in use per channel)
Points - No. of remote channels: 2 (31 stations per channel, No. of 170
.points per station:
IN = 512 bytes (DI + (16 X RI) = 4095)
OUT £ 512 bytes (DO + (16 X RO) = 4096
* Checksum of memory :
. \éVatchdog timer checking
. : - Batiery monitoring
?]ui%[ﬁf;m * Internal code checking

* Reference number checking
170 allocation checking
+ Memory diagnostic

Backed-up Memory

+ Type: 1-iithium battery

+ Battery life:

5 years, at 25°C

* Memory contents holding time: 1 year, at 25°C

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 on.

Mounting Location -

On mounting base MB60(CFPU base)

Dimensions in mm

60 (W) X 250 (H) X 100 (D)

Approx Mass

0.6kg




3.3 POWER SUPPLY MODULE
(1) Main Power Supply Module
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Fig. 3.2 Main Power Supply Module

Table 3.3 Main Power Supply Module Specifications

INPUT VOLTAGE
(85 to 132 VAC)

NOT USED

GROUNDING*

OFF AT CPU STOP
(100 VAC, 1A CONTACT)

*Grounding resistance:
10042 or less

Ttems

Specifications

Type

JREMSP-PS560

Function

DC power supply for a CPU module, function modules

(IOP, etc.), and 17O (CHI rack 1) 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 GL60OH, GL70H running, OFF at GL60H, GL70H stop

Mounting Location

On mounting base MB60 (CPU base)

Dimensions in mm

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

" Approx Mass

0.9%kg




(2) Auxiliary Power Supply Module
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\ *Grounding resistance.
1001 or less
TERMINAL
COVER
Fig. 3.3 Auxiliary Power Supply Module
Table 3.4 Auxiliary Power Supply Module Specifications
[tems Specifications
Type JREMSP-PS21
Function DC power supply for 1,70 buffer module and I.-O modules.

Input Voltage

Single-phase 83-132 VAC, 47-63 HZ, 70 VA

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)

Indicating Lamp

POWER: Lights when power supply is proper.

Monitoring Contact

STOP : ON at GL60H, GL70H running, OFF at GL60H, GL70H stop

Mounting Location

On mounting bases MB22 and MB70

Dimensions in mm

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

Approx Mass

0.7kg




3.4 COMMUNICATION MODULE
(1) L0 Processor Module (IOP)

MEMORY PHOTECT

“READY" INDICATOR
“TX1” INDICATOR
*———— ‘RX1" INDICATOR
ERR1 " INDICATOR

WIT
SWITCH ‘ TX?" INDICATOR
RESET SWITCH e RX2" INDICATCR
“ERR2" INDICATOR
oiP swiTcH——— 8 ¥ |
t
PORT 1 {
\i 3 ~ RAP CONNECTOR
Fig. 3.4 |OP Module
Table 3.5 QP Module Specifications
ltems . Specifications
Type JAMSC-IF60
. For communication with. P150 programming panel and a
computer using 2 MEMOBUS ports (slaves).
Function . Discrete 17O status indication, disable operation,’ regls—
ter contents indication, set (with register access panel)
- Local I,/Q driver built-in
No. of Ports 2 ports per module
Communicetion | g1 o RS-232C
Specification
Baud Rate 1920079600,/ 4800,/ 2400,/ 1200./600,300,7150
Data Bits 7 or & bits
Communica- ; .
tion Port Parity Even, odd er non
Stop Bits 11 or 2 bits.
Protocol MEMOBUS protocol
Transmission
Check CRC-16 or LRC
Connector D-SUB 9 pin :
- - - READY: Lights when IOP module is proper.
- TX1: Lights at port | transmitiing.
-RXI1: Lights at port 1 receiving.
Indicating Lamp - ERR1: Lights at port ! communication errror.
- TX2: Lights at port 2 transmitting.
- RX2: Lights at port 2 receiving.
- ERRZ: Lights at port 2 communication error.

Mounting Location

On mounting base MB60 (CPU base)

Dimensions in mm

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

Approx Mass

0.6 kg

% For DIP switch setting, refer to Par.0.2



(2) Expanding Communication Module (COMM)
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Fig. 3.5 COMM Module

Table 3.6 COMM Module Specifications

Ttems Specifications
Type ' JAMSC-1F61
Function For more communication with P150 and a computer using
2 MEMOBUS ports {slaves).
No. of Ports 2 ports per module
communication | g1 4 RS-232C
pecification
Baud Rate 1920079600, 4800, 2400, 1200,/ 600,/ 300,150
Data Bits 7 or 8 bits
tcignmr;ggéca— Parity Even, odd or non
Stop Bits I or 2 hits
Protocol MEMOBUS protocol
Transmission
Check CRC-16 or LRC
Connector D-SUB 2 pin
- READY: Lights when COMM module is proper.
- TX3: Lights at port 3 transmitting.
. . - RX3: Lights at port 3 receiving.
l(gigiﬁélﬂlg Lﬁa&% - ERR3: Lights at port 3 communication error.
e - 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 37.5 (W) X 250 (H) x 94 (D)
Approx Mass 0.5kg

% For DIP switch setting, refer to Par.9.2.



(3) Remote 17O Driver Module (RIOD)
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Fig. 3.6 RICD Module

Table 3.7 RIOD Module Spscifications

Items T 7 Specifications
Type JAMSC-IF62
« For 170 modules in remote Use.
Function . As master station In remote communication line.
- For use of ASCII module.
Topology - Bus
Transmission (Coaxial cable
media
Transmission -
method - Baseband (Manchester coding)
500Kbps.” 1Mbps /2Mbps,“4Mbps
Remote Data baud rate | (Selected by SW)
Communication Max. cable length | 1km {in use of 11C-FB)
Max. No. of 31 Stations
station
- Failure station - Automatically. discon-
Troubleshootin nected from the line.
g - Recovered station: Automatically conn-
ected to the line.
- READY . Lights when RIOD module is proper.
Indicatine Lam « RMT TX : Lights at remote 1 transmlttmg
g B - RMT RX . lights at remote ! receiving.
-RMT ERR : Lights at remote 1 communication error.
Mounting Location On mounting base MB60(CPU base)
Dimensions in mm 37.5 (W) X 250 (H) x 94 (D)
Approx Mass 0.5kg

% For DIP switch setting, refer to Par.9.3.

_]0_



(4) Remote 1,70 Receiver Module (RIOR)
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Fig. 3.7 RIOR Module

Table 3.8 RIOR Module Specifications

Items Specifications
Type JAMSC-IF 70
+ For [0 modules in remote use. o ]
- As each slave station in remcte communication line,
Function 10 modules driven via a local 1,0 bus.

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

Remote Communication

Topology Bus

Transmission media Coaxial cable

Transmission method Baseband {Manchester coding)

500K bps,~ I Mbps ~ 2Mbps./4Mbps

Data baud rate (Selected by SW)

Max. cable length 1 km {in use of 11 C-FB}

Max. No. of station 31 Stations

+ Failure station: Automatically disconnected from the line.

Troubleshooting * Recovered station: Automatically connected to the lme,
Number of ports 1
Transmission mode EIA RS-232C
Raud rate 9600 bauds
L Device address 1

Communication Port ;
Data 8 bits
Parity check EVEN
Connector 9-pin D subconnector
Connected equipment P150

Indicating Lamp

- READY: Lights when RIOR module is proper.

+ RMT TX: Lights at remote transmitting.

- RMT RX: Lights at remote receiving.

- RMT ERR: Lights at remote communication error.
- [/O ERR: Lights at communication error.

- PP TX: Lights at PP transmitting.

- PP RX: Lights at FP receiving.

- PPCOMM ERR: Lights at PP communication error.

Mounting Location

On mounting base MB70 (RIOR base)

Dimensions in mm

60 (W) X 250 () X 94 (D) mm

Approx Mass

0.6kg

% For DIP switch setting, refer to Par.9.9.




(5) PC Link Module

“READY" INDICATOR

——“PPTX" INDICATOR

MEMOQRY PROTECT
SWITCH

DIP SWITCH

PC LINK
COMMUNICATION PORT

PROGRAMMING
PANEL PORT
588-223

“PPRX" INDICATOR
"“PPERR" INDICATOR
“LINK TX"' INDICATOR
“LINK RX" INDICATOR
“LINK ERR” INDICATOR

STATION ADDRESS SWITCH

Fig. 3.8 PC Link Module

Table 3.8 PC Link Module Specifications

[tems

Specificaions

Type JAMSC-IF64
Function Interconnection between PLCs using exclusive- use reference

Topology | Bus

Transmission media Coaxial cable

Transmission method Baseband (Manchester coding)

Data baud rate ES)(‘)k)r)kbps/l Mbps./ 2 Mbps,~4 Mbps  (Selected by
PC Link 1km (depending on tra.nsrmssnon speed and cable

Max. cable length

used)

Max. No. of stations

32 Stations

Troubleshooting

+ Failure station : Automatically disconnected
from the line.
- Recovered station

to the line.

: Automatically cornnected

Communication Port Number of ports

1

Transmission spec. EIA RS-232C

Transmission speed 9600 bauds

Data 8 bits

Stop bit 1 bit

Parity check EVEN

Protocol MEMOBUS protocol

Connector 9 - pin D subconnector
Indicating Larnp - READY : - Lights when module is proper.

-PP TX : Lights at PP port transmitting.

-PP RX : - Lights at PP port receiving.

- PP ERR : Lights at PP port communication error.

« LINK TX : Lights at link port transmitting.

-LINK RX: Lights at link pori receiving.

. LINK ERR : Lights at link port communication error.

Consumed Power 5VDC 1.3A

Mounting Location

On mounting base MB60 (CPU base)

Dimensions in mm

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

Approx.' Mass

0.6kg




(6) 3200 IF Module (NSB)

“READY" INDICATOR

“TX [NDICATOR

“RX’" INDICATCR

"“INS”" INDICATOR
“NCD'"" INDICATOR
“BCD” INDICATOR

“POWER" INDICATOR
NETWORK ADDRESS SWITCH

RESET SWITCH

NODE ADDRESS SWITCH

UP PORT

DOWN PORT

POWER SUPPLY
CONNECTOR

588-220

Fig. 3.9 NSB Module

Table 3.10 NSB Module Specifications

Items Specifications
Type JAMSC - IF65
FFunction *For N : M plant communication system construction
* Interconnection of programmable controller Memocon-SC series
devices and personal computers, etc. via optical communication
network
YENET Topology Ring

Transmission media | 2 - core fiber cable (PCF)

Transmission method | Baseband (Manchester coding)

Transmission speed 2 Mbps

Max. cale length lkm (in use of PCF cable)

Max. No. of stations | 126 stations

RAS funetion Automatic loop - back, node bypass
Indicating Lamp READY : Lights when 32001F module is proper.

+TX : Lights at transmitting.

+RX Indicates the number of receiving.

- INS : Lights when communication is possible.

NCD : ] Lights when both are proper.
Upper side loop - back when only BCD is off.
+ BCD : Lower side loop - back when only NCD is off.
- POWER : lghts when power is supplied from power supply

connector,

Mounting Location

On mounting base MB80 (CPU base)

Dimensions iIn mm

37.5 (W) X250 (H) X 94 (D) mm

Approx. Mass

0.6 kg
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(7) Servo Interface Module
“res i __"READY" INDICATOR
7T "TXD" INDICATOR

=" o TXIRXD" INDICATOR
ADDRESS SWITCH —= [} “ERR” INDICATOR

DIP SWITCH (1SW) Ia

- DIP SWITCH (28wW) — K

RESET SWITCH ™™ - '

i }i-—q— COMMUNICATION PORT (1CN)

EXTERNAL /O PORT {2CN)

589-214

Fig. 3.10 Servo Interface Module

Table 3.11 Servo Interface Module Specifications

Items Specifications .
Type JAMSC-1F66
Function . E’QI_'_"_r]rBlitidn control realized by connecting with Servopack CACR-HR
. -I;;tlexif ace between CPU module and Servopack
- Up to 8 CACR-HR}{iBAs possible 1o connect by IF66 module
Communication Port (ICN)| Transmission spec. ELA standard, RS-422
Transmission media Serni - double asynchronous method
Transrission speed 9600 bauds
Bit construction JIS 7-unit type 10 bits
Transmission distance Up to 30m
Error check Parity (EVEN), framing, BCC
External 1L/0O {(2CN) Input Servo alarm input (8)
During servo alarm run input
-} Qutput 766 proper operation input (L)
Switch Setting Address switch . Designation of IF66 module address

-0 to 3 possible to set
. Same ewilch cannot be used twice.

Dip switch (1SW) | Connecting servo axis provided/not provided
- 1SW-1
- Servo with axis No. 1 provided
+18SW-8
. Servo with axis No. 8 provided
Dip switch (25W) . 2 GW - 1 External input signai selected by ON
’ 28W -2 ; For future use
25W -3 : For future use
2 SW . 4 : Test mode selected by ON

. READY - Lights when IF66 module is proper.

Indicating Lamp - TXD : Lights at data transmitting.
- RXD: Lights at data receiving. (Red LED lights at receiving error.)
- + ERR: ROM, . RAM check error, WDT error, system resel
Mounting Location On mounting base MB60 (CPU base)
Dimensions 1In mm 37.5 (W) x 250 (H) x 94 (D) mm
Approx Mass 0.6 kg




(8) ASCII Module (ASCID)

MEMORY PROTECT *
SWITCH

RESET SWITCH *

STATION ADDRESS SWITCH *__
{ROTARY SWITCH)

SETTING SWITCH *
(8-POINT DIP SWITCH)

(#: BUILT-IN)

548-236

Fig. 3.11

“READY" INDICATOR
“TX1/ERRA1" INDICATOR
“RX17 INDICATCR
“TX2/ERR2" INDICATOR
“RX2" INDICATOR
“R-TX/ERR3" INDICATOR
"R-RX" INDICATOR
"BAT ALM"' INDICATCOR

= —————BATTERY *

COAXIAL CABLE CONNECTOR
(BNC CONNECTOR)

PORT 1 CONNECTOR
(MINI §-PIN D SUBCONNECTOR}

PORT 2 CONNECTOR
(MINI 9-PIN D SUBCONNECTORY)

ASCIl Module

Table 3.12 ASC!lI Module Specifications

[tems

Specifications

Type

JAMSC - [F71

Memory Capacity

64 k bytes

Message

Up to 1024 messages
Up to 1024 bytes. message

Usable Number of
Registers

999 registers, message

ASCII Port

No. of ports

2 ports

Transmission spec.

EIA RS- 232C, semi- double asynchrenous
method

Transmission speed

19200,79600,74800 2400, 1200,/ 600, 300bauds

Data length

5 to 8 bits

Parity check

EVEN, ODD or no parity

Stop bit I or 2 bits
Connector 9 -pin D subconnector
Indicating Lamp - READY : Lights when ASCII module is proper.

- TX1/ERRI : Lights at port 1 transmitting. (Green)

+ RX1:

Lights at port 1 receiving. (Green)

- TX2,-ERR2 : Lights at port 2 transmitting. (Green)

+-RX2:

Lights at port 2 receiving. (Green)

- R-TX,ERR3: Lights at remote line transmitting. (Green)

cR-RX:
- BAT ALM :

Lights at remote line receiving. (Green)
Lights at battery voltage reduction. (Red)

Mounting Location

On mounting base MB60, MB70, MB71, MBZ1

Dimensions in mm

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

Approx. Mass

lkg




1F72 HIFL-"READY" INDICATOR
/

[ “TX3/ERA" INDICATOR
(9) FMGC Control Module L " WDICATOR

- BATTERY -

g:—'_—"TXIEFlR” INDICATOR
i D\‘_::““RX” INDICATOR
vevogy poveer (=~ "SAT A DG
SWITCH-_\;-{ —

"RESET SWITCH—1-©¢ &
{ Ll SETTING SWITCH

RAP
PORT 3
| PERSONAL COMPUTER
CONNECTION PORT
DISP

— DISPLAY SECTICN (GC40}
CONNECTION PORT

Fig. 3.12 FMGC Control Module

Table 3.13 FMGC Control Module Specifications

Ttems Spcidications
Type JAMSC - [F72
Function To control simplified FA monitor FMGC display- section
Memory Capacity 256k bytes (CMOS - RAM battery backup)
Communication Port Personal computer communication port (port 3) RS232C

150 to 19200 bauds
Display section (GC40) communication port RS422 9600 bauds

RAP port
Indicating Lamp - READY : Lights when [F72 is proper.

.TX3,ERR: Lights at port 3 transmitting or transmission
error. o

-RX3: Lights at port 3 receiving.

- TX, ERR : Lights at display section port transmitting or
CRT port transmission error.

-RX : Lights at display section port receiving.

. BATT,ALM : Lights at battery alarm.

No - power - loss Clock |Second, minute, hour, day of week, day of month, month,

year

Mounting Location On mounting base MB&0 (CPU base)
Dimensions in mm 37.5 (W) x 250 (H) X 94 (D) mm
Approx. Mass 0.6 kg

Note : IF6i cannot be mounted when [F72 is mounted.

—-16—-



(10) Register Access Pancl (RAP)

Register Access Panel

. -
= '\ REF

7 YaSKAWA

588-70

Fig. 3.13 Fiegister Access Panel

Table 3.14 RAP Specifications

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.

* 16-segment, 8-digit alphanumeric LED

Indication + Status indication LED
Mounting Location On 170 processor module
Dimensions in mm 70 (W) X 155 (H) X 19.5 (D)
Approx Mass 0.3kg
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3.5 1,0 BUFFER MODULE

588-56

Fig. 3.14 |0 Buffer Module

Table 3.15 1.0 Buffer Module Specifications

Items _ Specifications
Type JAMSC-B2110 A
Function - 1/0 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 MB22
Dimensions in mm 480 (W) X 250 (H) X 21 (D)
Approx Mass 0.4kg

3.6 1,/O MODULE

b

X

587-430

fro it o

S
9

iy s e iy BB hann

R
ST :
iy Yy

Fig. 3.15 1.0 Modules



Table 3.16 |70 Module Specifications
Items Type Input External Maximum No. of
Modules JAMSEG - Voliage Current Impe%ance - Power Supply Response Time | 1705
10k ”
100 v B 2501 100 VAC 10mA {at 50 Hg) 16
20 k02 — OFF —ON
ac 200V B 2503 200 VAC 10mA {at 50 Hz) 15 ms 16
10kG ~ ON -+ OFF
00V B 2505 100 vVAC i0mA (st 56 Hz) 25 mg 32
20kl _
200V B 2507 200 VAC 10maA {at 50 Hz) 32
24k0 ~
1224V B 2601 12,724 VDC 5,10 mA {at 50 Hz) OFF — ON 16
5k 02 _ 5:ms
LERY B 2611 48V DC 9.4 ma (at.50 Hz) 16
DC 24k — OFF — ON
Input 12724V B 2603 12,724 VDC 510 mA {at 50 Hz) 5 ms 32
12724V B 2605 12/24VDC | 25/5mA 47k0 - ON o OFR 64
5712V B 2607 5/12VDC 4/ 11 mA 1.2k 0 - 0.5ms 32
Terminal - type, 32,64 ms
egint B 2701 12/24VDC  BmA/24VDC|  24kD posttive Tome switching 8
ister
Connecter - type, 32,/64,192,7
B 2711 12/24VDC  BmA 24VDC  24k0 Regative loge 330 s switomng| ©
B 2703 0 to 10w - - Refer to “ Memocon-SC G L20, = 8
Analog B 2733 —10 1o +10V - - GL60S ANALOG MODULES — 8
B 2734 1to 5V 4 to 20mA | IMO or more | 2000 Series " (SIE-C815-13.9). — g
. _ _ _ Contact your Yaskawn _
Instrmentation B 2705 represantative. 4
e With CR, varistor.
10200V | B2500 | 100200VAC | T B, - Fuse ; OFF — ON 16
outputs 7.5 A per 8 outputs 1 ms
AC 53 A ner . ON —OFF
cutput” With CR.
1007200 v B 2504 100,7200 VAC 2°A per - Fuse : > cycle + 1 ms 3z
§ outplts 5 A per 16 outputs
z ? g F
outpu _ use :
12,24 V B 2600 12724 VDC 2 gut%ed.ts 7.5 A per 8 outputs 1 ms 16
0.3 A per
12724V | Bagoz 12,24VDC | SFR o - - I'ms 32
4 outputs
e 0.3 A per
output .
1274V | Basoza | 12724vDe | SRR, - With fuse 1ms 32
4 outputs
0.1 A per
12704V | B2604 1272avne | S9N - - 1ms 64
8 cutputs
20 mAt per
s-12v | B26os 5./12VDC | Ei0RR per - - 1ms 32
32 otputs
Output r220VAC, 1A
4 (Induction load, PF :0.4) Relay coil voltage : OFF — ON
-1I0VAC, 1.2 A 24VDC +10% 10
B 2902 (Induction load. PF : 0.4) - ON —» OFF 32
~24VDC, 1A Min, operating voltage. 15
(Induction load, TM Y - current : 5V, 10maA ms
15 ms)
Rel s Z20VAC, 0.5 A Relay eo1l voltage :
Contct {Induction load, PF : 0.6) 24VDC 5%
ontac B2504 [+ 11I0VDC, 0.3A - 5 ms 16
{tnduction load, TM? . Min. operating voltage,
40 ms) current : 5V, lmA
S 220 VAC, 054 Relay coil voltage :
(Induction load, PF :0.6) 24VDC £5%
B 2914 -1I0VDIRC, 63 A - 5ms 16
{Induction load, T™M YT : Min. operating voltage,
40 ms) current: 24V DC, 10mA
100 mA per _ Terrminal - 1ype 32,764 ms
Register B 2700 12724 VDC output negative logic switching 8
100 mA per Connector - type, 32,764,182/
B 2710 12724V DC output - negative logic 320 ms switching 8
B 2702 0to 10V - - 2
B2712 0tc 5V — - Refer to* Memocon - SC GL 20, 2
Analog B 2722 —5to + 5V - - GL&60S ANALOG MCDULES - 2
B 2732 —10 to + 10V - - 2000 Series ” (SIE- C815- 13.9), 2
B 2742 4 to 20mA - - 2
Reversible - _ _ _ With coincidence _
Counter Bz2801 cutput 2
Preset — _ _ — _
Counter B 2802 !
- _ _ + Analog output _

L B 2803 - For absolute !
Motion Positioning B 2813 - b - gulss olutput - - 1
Control B 2823 - - - Or pulse motor, — 1

servomotor
PID Module B 2800 - - — PID control — 1
Instrumentation _ _ _ Instrumentation _
Module B 2705 input 4
B 2804 - - - Connecting to [0 MEMOLINK - 1
MEMOLINE Slav B 2808 = — — of 1000 series is possible — 1

7 t : Time constant
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3.7 MOUNTING BASE

(1) MB60 Mounting Base
- ' ’ CPU MODULE CONNECTOR

MAIN POWER SUPPLY IOP MODULE CONNECTOR
MODULE conmecron" L & 170 MODULE CONNECTORS

L

1/0 CABLE OUTLET
CONNECTOR FOR
170 SECTION RACK 2

2 e

Toom

-— ,'-\: mom om om = = w §

el oy : 588-76

Fig. 3116 ™MB80 Mounting ‘Base

§
'3

Table 3.17 Mounting Base MBGE0 Specifications

Items Specificétions
Type JRMSI-MB&0
Application For mounting main power supply module, CPU.modu'le, I/O processor
module, remote I,/C driver module and up to 6 10O modules.
Dimensions in mm 480 (W) X 250 (H) x 21 (D)
Approx Mass 1.4 kg

(2) MB22A Mounting Base

9 1/0 MODULE -
/O BUFFER MODULE
CONNECTOR CONNECTORS
AUXILIARY
MODULE
CONNECTOR
Fig. 3.17 MB22A Mounting Base
Table 3.18 Mounting Base MB22A Specifications
[tems - Specifications
Type JRMSI-MB2ZA
- For 1,70 expansion
Application ’ . For mounting auxiliary power supply module, [0 buffer
module and up to 9 IO modules.
Dimensions in mm 480 (W) x 250 (H) x 21 (D)
Approx Mass -1.3'kg ' . LT
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(3) MB70 Mounting Base

8 17O MODULE

RIOR MODULE CONNECTOR CONNECTORS

AUXILIARY
MODULE
CONNECTOR
1 o
[ ™ R Y B
- - N P P e - . q
Fig. 3.18 MB70 Mounting Base
Table 3.19 Mounting Base MB70 Specifications
Items Specifications
Type JREMSI-MB70
C For mounting auxiliary power supply module, remote IO
Applicaiton receiver module, and up to 8 1./ O modules.
Dimensions in mm 480 (W) > 250 (H) x 21 (D)
Approx Mass 1.3 kg

3.8 I,/0O CABLE

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

Table 3.20 1,70 Cable Specifications

Items Specifications
Type JZMSZ-W20-1 - JZMSZ-W20-2
Length 0.5 m 1.5 m
S Used for connecting across each
Application - - :
mounting base, respectively.




3.9 P150 PROGRAMMING PANEL

(a) Front -

586-243

586 251

(b) Rear

Fig. 3.19 P150 Programming Panel

Table 3.20 P150 Programming Panel Specifications

~Items- -

Specifications

Type

DISCT-P150-10 (Standard keyboard —raised key)
DISCT-Pi50-11 {Membrane keyboard —flush key)

Functions *

. grogramming, 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

Piasma display: 640 dot X 400 dot

Keyhoard

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 paraltel port {made by Centronics Data Computer Corp.)
- Two EIA RS-232C ports

Connection of P
Medule

150 to Communication

Type W1015-T1 cable (length: 5 m) or W1015-TZ cable
(length: 15 m)

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| +5C to +45C .

Storage Temperature

—20°C to +60°C

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-inc
t A ladder diagram can be printe

h floppy disk must be loaded in the P150.
d out through a printer connected to the P150.
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< 3.5-inch Fioppy Disk>

Before using the P150 programming panel, a control program in a 3.b-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) GLB60H, GL70H Programmer FD (F70H-E001)

This is used to make a program and control load, dump, verify and file
functions with P150, and also used to perform 1O allocation.

(2) GL60H, GL70H Ladder Lister FD (F70H-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 1,70 allocation are recorded together.
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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 (GL60H), 64k words (GL70H) 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. The size of the SFC flow is
fixed-and cannot bhe 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.

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

USER PROGRAM

TRANSITION
LADDER ACTION SUBROQUTINE
SFC FLOW CIRCUIT CIRCUIT g%'éEL’;ITT'ON CIRCUIT

LADDER PROGRAM 32k WORDS (GLEOH), 64k WORDS (GL70H)

rd
[ STATUS DATA (COIL. RELAY, REGISTER)
i N

L 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 élcr%&{t Tra,nsnaqgcﬁndltmn SFC Flow
Input Relay # # # X
Input Register # # # X
Coll O O # X
Holding -Register O O O X
Constant Register # . # X
Link Relay® o* o* O* X
Link Register® O* O O* X
Step Relay # X x O
Stepping Relay O O O x
Transition Coil X b O P4
Timer Register # X X X
M, N Code Relay # # # X

(y: Can be updated. #: Can be referenced. X : Cannont be accessed.
% Only the status data allocated at the local station can be updated.



4.2 NETWORKS

The GL60H, GL70H program is composed in units of network (Only one net
work for transition condition circuit). The multi-node format allows for up
to ten elements of the program in each horizontal rung of the ladder diagram.
Up to seven of these rungs can be combined into a network of relay contacts

and other programming elements LEFT COLUMN ——
(limers, counters, etc.); each network alER 1 2345678391011
can have up to seven coils placed at IO
the extreme right of the network. - BRI O
- v+ o+ b+ ()
The networks are stored in the T e s O .1 S
memory of the CPU module in the , BRI SR O
order of the network numbers. R O
— otttk e+ 4+ 4O
LOUENS | o

Fig. 4.2 Networks

4.3 CONTROLLER REFERENCE NUMBERS

Throughout the programming of the GL60H, GL70H Controllers, five-digit
reference numbers (four-digit for only step relay) are utilized to build the

user’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 arc
four bits per BCD digit, registers can also be 16 bits of data.

Only nine types of references are required to program the GL60H ,~
GL70H Contreollers. 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 are defined as shown in
Table 4.2.

Table 4.2 The Number of Reference

Reference Number Elements
0 % % % % Coils (including latched coil) and their contacts
{including transitional contact)
D X XXX Link coils and their contacts
1 X XXX Input relays (including transitional contact)
S XxXXx Step relays
2YY XX Stepping relays
MXXYZ M code relays
NOOYZ N code relays
30 X XX Input registers
4 XXX X Holding registers
IR XX Constant registers
5 X XX X Timer registers
R X XXX Link registers
A X XXX Extended registers
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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: mnormal coil (not retentived when
power 1s QFF) 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 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 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 XXX X)

The GL60H, GL70H 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 GL60H, GL70H can be
referenced by another GL60H, GL70H, GL60S1, GL60S2;, GL603S3 or GLA40S
at a remote station through a link relay. -

(3) Input Relays (1 XX XX)

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 MCDULE _
MODULE SIMULATED LADDER
LS INPUT COIL CIRCUIT
—3 )
|2 Of =
[ 10001 10001
Lre s s

(4) Step Relays (S XX 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) Stepping Relays (2YY X X)

32 Stepping relay contacts (ON, OFF signals) are indicated. According to the
contents of the relevant registers (42001 to 42032), a simulated coil is turned
on or off.
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(6) M-code Relays (M50 X Y, M51 X Y), N-code Relays (NOOQ X Y}

These relays operate when the servo interface module IF66 is used. M50 relays
are for FIN relays, M51 notch signal relays and NOO is for NEAR relays.
They function as input signal contacts from the relevant axes. X (1 to 4)
corresponds to the IF66 module number and Y (1 to 8) to the axis number.

(7) 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.

DEVICE DIGITAL INPUT

CODE SWITCH MORULE CPU MODULE
INPUT REGISTER
soocr |1 [ 230 234 ] 20001
456 30002
INPUT MODULE | ~000s
soooz - [al[5 ot A

An input register 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. It is possible
. to refer to the contents of any input register but impossible to alter them
in the ladder circuit.

(8) 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 holding register is identified by a reference number
beginning with 4.

A holding register holds numeric data of 16 bits in binary form.

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. 4.4 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 heolding registers can be referenced or altered by
the ladder program.
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INPUT B 2602
MODULE QUTPUT
. - MODULE
1 ] -
1 DIGIT 2 2 ! !
[ H IGIT
SWITCH: : i g L{ o2
T INPUT :
10 DIGIT ¢ & OUTPUT | > !
. F5W|TCH: ; 1> REGISTER REGISTERE::) r: ;’ 3 c 16 DIGIT
PR : 30001 . 40001 .
1 10 4 1
100 DIGIT 2 11 : 10 2 100 DIGIT
: C|
SWITCH 5 7 . E
1000 DIGIT ; :; ! 1[: T X [ [ioooDier
i 18 i H !
? SWITCH s 17 ' L[ 1 f
8 17
¢ 1 :; , 13 _”_r
1067 |, 2 70 . ™ ; 1272700
20 :
10 DIGIT . b INPUT OUTPUT ! £ I -
4 25 —> REGISTER REGISTER® D T 2 1 oo
- : 30002 40002 o
1 1 ; 27 5 1
100 DIGIT 2 29 ! 28 N i Bl
SWITCH & . ‘ o . =
11
1000 DIGIT |. ;l> i 1 ) 2 - 1' 5 1000 DIGIT
» i 3 i 3 1
i SWITCH s, 35 . ' 34 ]
36 . - a5
ik
= el : | o
@ To use for an operation, the data in @ 1. Data must be converted to BCD
*  the input register musi be converted ' before output.
to binary. 2. The digital display device is as
sumed to be of 12,724VDC inter-
face, negative logic,. and BCD.
Fig. 4.3 Sample Connection for Fig. 4.4 Sample Connection for
Numeric Data Input Numeric Data Output
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Binary and BCD ~N
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 I1/0O signals, data conversion is necessary. Data must be con-
verted from BCD to binary when transmitted from an external device:
to the GL60H G L70H, and vice versa. The GL60H ~CGL70H have
operation functions BIN (BCD — BIN) and BCD (BIN -—>BCD) for data

conversion.
Fig. 4.5 shows data representation in binary and BCD forms.
BIN

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

2]5 214 213 212 211 210 29 28 27 26 25 24 23 22 2]

BCD

Thousands Digit  Hundreds Digit Tens Digit Units Digit

r -\ A —\ Ao
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Binary and BCD Representations of Decimal Numbers

Decimal Binary (BIN} BCD
5 0000 0000 0000 0101 | 0000 0000 Q00C 0101
12 0000 0000 0000 1100 | 0000 QOO0 00C1 Q010
100 0000 0000 0110 0100 | 0000 0001 0000 0000
2000 0000 G111 1101 0000 | 0G10 Q000 Q000 0000

\ Fig. 4.5 _ )

(9) 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 XXX 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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(10) Timer Registers (5 X XX 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 step becomes inactive, the stored time will be retained
until this step becomes active again. :

(11) 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 GL60H, GL70H can be referenced by another GL60H, GL70H
or GL60S, 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.” l :

(12) 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 Qutput 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.
Deeol — D1024 | Link coils and their contacts '
10001 — 14096 Input relays

8001 — 5512 Step relays

2YY X X Stepping relays (YY : 01 to 32, XX :01I to 99)
M X X YZ M - code relays (.>< > 150 orr 51, Y : IF66 module Nos. 1 to 4, Z : axis
Nos. 1 to 8) '
NOOYZ ) N - code relays (Y : IF66 module Nos. 1 to 4, Z :axis Nos. | to 8)
30001 — 30512 Input registers
40001 — 40512 Qutput registers Available as holding registers

40513 — 49999 Holding registers
31001 — 35096 Constant registers
ROOO1 — R1024 | Link registers - .
49998 | 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 — ATFFF | Extended registers
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4.4 GL60H, GL70H INTERNAL PROCESS

Fig. 4.6 shows the GL60H, GL70H internal processing flow chart

( POWER ON ) Meaning of Symbols:
+ C . Terminal

Total checking of
Varicus Diagnoses memory, etc : - Process

NO O . Dicision
QK?

YES

Total Initalizing

!

* Read-in from input module

All colls are OFF when power 1s stored.
* Read-out an output coil and an (Except for disabled coil and
cutput register to output module. latched coll.
K
Setting of watchdo . " )
e 9 - — = "RUN" LED lights.

{

SFC mode processing.

i
_Solving of SFC flow.

In no SFC program or ng active step.

Y

Solving of ladder network

In order of network number.

0 . £ | * Write in memory.
peration of programming panel, etc.| , Read out from memary.

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

'

Total checking of memary.

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

YES

CK?
\

NO

1

* Scan Stop _ * "“RUN” OFF Fig. 46 GL60H, GL70H Internal
( * Qutput OFF )

Processing Flow Chart
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(1) Power-up Sequence

When power is turned on, the syste‘m 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 !nitialized Statuses of Input Relays and Coils

Elements Initialized Status
Coils, Link Coils ™ OFF except for latched coils and disabled coils

Input Relays, Input Registers,
Link Registers?, Link Coils?t

Latched Coils, Disabling Inputs,
" Disabling Coils

Latest status except for disabling input relays

Status held immediately before power failure

Holding Registers, Constant Registers,
Link Registers*

* Local station
+ Remote station

Status held immediately before power failure .

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

(2) Scan Cycle

Uponcompletion of a’ power-up sequence, the GL60H /GL70H perform mode
processing. Then, the GL60H GL70H perform SFC flow solving. After
every active step is solved, the GL60H ~GL70H solve 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 170 processing
are completed after the last network is solved, then the GL60H GL70H
return to SFC mode processing, and repeat the same_procedure.

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

The GL60H or GL70H has a two-level scan function. All the ladders are not
M always scanned during one 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. I[f 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 program memeory in units of the net-
work. The number of elements in a network must be in a range of 7 lines
* 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.
-

NETWORK 100 <

LADDER
CIRCUIT

NETWORK 101 £

LADDER
CIRCUIT @ The designer designates the boundaries of each

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

LADDER the programming panel.
CIRCUIT

: <

Fig. 4.7 Networks and Their Delimitations

NETWORK 102 4
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(5) Checksum

A serious error might occur if some contents of the memory, such -as a user
have been changed during operation

program or major system constants
and the changes cannot be detected. To prevent such problems; the system
called “Checksum.” The total

is provided with a self-diagnostic function
cum of the contents of thé 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 CPU stops scanning as with
any error. Simultaneously, all outputs connected to the output module are
turned off. Register and analog outputs hold value before stopping the scan.

Total check covers the following.

. Ladder circuits

+ SFC programs

« Various allocation table

Total check is performed regardless of the memory protect switch position.
When in OFF position, some ladder circuits may be altered through the
ill not be detected as an error by total check.

programming panel and it w
rison will be made with

Rather the total check sum is renewed and compa
reference to this new value.

4.5 SCANNING . _

The GL60H or GL70H has a two-level scan funetion which performs high speed
The two-level scan function reduces

and low speed scans at the same time.
by allocating the elements requiring

the time required for one scan cycle
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 NETWORK

45.1 Solving a Ladder Circuit

Each network is examined (solved) in order of
column one to column ten and then to the coils.
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
coil status or register content) are immediately
available for use by the next network or co-
lumn. The scan is done by neiwork 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  NETWORKS ) fi
controller and should be understood g

NETWORK 1

NETWORK 2

!

!
L
i

GL60S
before proceeding. Table 4.5 shows the status o eI =
of each element during scanning.
. Fig. 4.8 Sequence of

Sclving 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

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

Coils (Except for Latch
Coils and Disabling
Cperation Coils)

OFF after power-up sequence.

A coil 1s 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,
Disabling Operation Coils,
Constant Registers

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

Holding Registers,
Link Registers

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.

@ Input and output are actually performed when they are updated,

as described in Par, 4.4.

As the CPU 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. 4.9, the status of a coil !
solved in network N does not change | NETWORK 1 |
between network N + 1 and the final
network nor between network 1 and
network N-1. But the contents of a I NETWORK N-1 T
hoding register or a link register l
may be changed at any time during
a scanning cycle and the revised con-
tents remain held wuntil they are | NETWORK N+T‘
changed again. ‘

For example, a network is com- \FINAL NETWOR?I
posed as shown in Fig. 4.10 (a). This |
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 identified by the reference numbers.

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

| NETWORK N |

Fig. 4.9 Example of Sequence
of $0Iving Networks

In this example, a change in coil 00101 will be reflected immediately
to lime 2.

NoTE

If an element has been inserted hetween the cortact 10002 and the coil 00101
on line 1, the change in coil 00101 will be reflected to line 2 during the
next scanning cycle 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 a

S g -
10001 10002 00101 10001 10002 00101
f b —— po-eeeeee{ ()
10003 10004 00101 Qnos0 - 10003 10004 0101 00050
(a) Display on the Screen of the {bY The Network Stored in the Memory

Programming P&nel

@ Colurnns 4-10 are not shown above
’ They are indicated with dotted lines as
shown above also on the prog'rarnmmg pa_nel

Fig. 4.10 Example of Sequence of Sclving in a Network

45.2 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) + (1,70 Processing Time)l

Remote IO processing tlme overrides T, where remote I/O processmg
time is longer than T.

Where

- Basic time = (0.7 ms A
Processing time for self diagnosis

« Additional time = 2 ms .
Processing time for communication module

- Network processing time = {(number of networks) X 3
+ = (processing. time of each element)} = 1000 {ms)

I——See Table 4.6,

number of discrete inputs

- 1,70 processing time = {& s X 20) + .
(number of dlscgete outputs % 15) + (number of binﬁry register inputs X 35)
+ (number of binary register outputs X 28)1 = 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 t1me usually
varies. The GL60H or GL70H is provided with a “constant sweep” function
which keeps the scan time fixed. - This function uses two holding registers as
follows. .

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

Holdmg 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
overrides the preset value.



(2) Remote 1,70 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
IO processing time or T will ‘be the scan time, whichever is longer.

The remote [0 processing time cannot be formulated. The following
data can be used as a reference.

« One-Level Scan

&
E —
w £
2 35 o
£ REFERENCE : i
_ NQ OF BYTES ALLOCATED x 40 =
Q WEGHT = 15 + 25 x ( e ) tms) =
@ *FORVALUEIN( ). THE DIGITS AFTER g
b 30 DECIMAL POINT ARE OMITTED. Z 30
S 4 ———
o= ! [®] _—
o —_—— o :
o : 0@ .
T (s o= y _; G DISCRETE IN
=B - : _ o ; — REGISTERIN, !
=t BASIC TIME + : ~— * REGISTER IN. DISCRETE IN = ‘ BASIC TIME + : .
e ADDITIONAL TIME +: —-—: REGISTER QUT. DISCRETE OUT ADDITIONAL TIME +: » REGISTER QUT. DISCRETE OUT
S L WEIGHT i £ [[WEGHT ‘
T 9 256 B2 768 T024 [FOINTS) = 256 512 768 1024 (POINTS)
8 16 24 32 40 48 56 64 (REGISTER} g 8 16 24 32 40 4B 58 8B4 {REGISTER)
NUMBER OF ALLOCATIONS NUMBER CF ALLOCATIONS
() Number of Stations: 1 & Number of Stations: 1
Transmission Speed: 4 Mbps Transmission Speed: 2 Mbps
5 B
E E
= 3% Y
E S —TT
o) (7] :
0 ———— ‘
m : 8 30
o —_—— 3]
2 s 2
g o : a iégll%gm} ME + —— - REGISTER N, DISCRETE IN
1 Q% — = REGISTER OUT. DISCRETE DUT
= | |BASICTME+ | ——— : REGISTER IN DISCRETE IN = WEIGHT EGISTER O
| |ADDITIONAL TIME + ~= : REGISTER OUT, DISCRETEQUT 1
O | {WEIGHT : o
2 I : = 7 . .
% 0 2b6 512 768 1024 (POINTS) E:J Q 256 512 768 1024 (POINTS)
18 32 ag 64 {REGISTER) NUMBER OF ALLOCATIONS
NUMBER OF ALLOCATIONS
® Number of Stations: 1 ® Number of Stations: 1
Transmission Speed: 1 Mbps Transmission Speed: 0.5 Mbps
1gor CONSTANT ALLOCATED NUMBER
(1024 POINTS OR 64 REGISTERS)
{1024 BITS)

NUMBER OF STATICNS INCREASED
IN CONSTANT ALLOCATED NUMBER
(1024 BITS)

TRANSMISSION
SPEED

BASIC TIME + ADDITIONAL TIME +
WEIGHT + 170 PROCESSING TIME

[

REMOTE I/0 PROCESSING TIME (ms)
Y

(=3

10 20 30
NUMBER OF STATIONS

® Number of 17O Aliocations: 1024 bits constant




« Two-Level Scan

REMOTE 170 PROCESSING TIME (ms)

®

REMOTE I/0 PROCESSING TIME (ms)

@

REMOTE 1/0 PROCESSING TIME (ms)

Number of L0 Allocations:

o
=]

=1

o
(=)

o
=

g

ilo

—— 8 SEGMENTS
6 SEGMENTS
—-— 4 SEGMENTS

MW; Hi

(=]

o
=

(=]

512 768 1024 (POINTS)
32 48 64 (REGISTER)

NUMBER OF ALLOCATIONS

256
16

1
4 Mbps

Number of Stations:
Transmission Speed:
Input Processing

32 POINTS OR 2 REGISTERS (32 BITS)
ALLOCATED IN EACH STATION.

Lo
7 2ZLEVEL SCAN.
o /Lo 4 SEGMENTS
o . NUMBER OF HIGH SPEED
e / ALLOCATIONS 8
. . .- MUMBER OF HIGH SPEED
7~ ALLOCATIONS §
. . MUWBER OF HIGH SPEED
Hi ALLQCATIONS 1
/ Hi
,--"",'_;- sl
Il
10 20 30

NUMBER OF STATIONS

Number of 10O Allocations:
1024 bits constant

Transmission Speed:
Number of Segments:
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4

2-LEVEL SCAN,
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ALLOCATIONS
NUMBER QF HIGH SPFED
ALLOCATIONS 5
. HUMBER OF HIGH SPEED
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-

10 20 30
NUMBER OF STATIONS

4 Mbps
8

Transmission Speed:
Number of Segments:

REMCTE 1/0 PROCESSING TIME (ms)

(D) Number of Stations:

REMOTE 1/0 PROCESSING TIME {ms)

©
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Table 4.6 Processing Time of Elements

Element (Function) Condition Processing Time (',us) Remarks
Non Execution | Execution
Coil, Latched Coil — — 1.0
Contact, Horizontal Open,/Shunt —_— — 0.08
Transitional Contact — — 0.3
Timer — 14 16
Counter — 14 24.5
Addition — 16.5 22,5
Double-precision Addition — 16.5 30.5
Subtraction — 16.5 22.5
Double-precision Subtraction — 16.5 33.5
Multiply 0x0 16.5 2
9999 X 9599 30
.. . 0xX0 27
Double-precision Multiply 59999999 X 99999999 16.5 76
RQuotient overflow 28
Divide For remainder 16.5 28
For decimal part 32
Guotient overflow 20
Double-precision Divide | For remainder 16.5 224
For decimal part 412
Signed Addition — 16.5 24 —
Signed Double-precision (=0) + (+0) 16.5 35
Addition (—9999) + (—9999) ' 34
Signed Subtraction — 16.5 25
gigned Double-precision (=0 + (+0) 165 34
ubtraction (—9999) — (—9999) 36
: : (=0 X (—0) 22
Signed Multiply (—9999) X (—9959) 16.5 3
’ Quotient overflow 24
Signed Divide For remainder 16.5 30
For decimal part 34
Square Root ,__\/5399 14 . 1;2
Double-precision Voo 16
Square Root J 99999939 14 214
Sine — 14 186
Cosine — 14 189
R-to-T Move o 16.5 24
T-to-R Move — 16.5 26
T-to-T Move — 16.5 25
FIN — 16.5  [24.5+1.15%n] (1 =n = 100)
FOUT Coi% as dest,ingtio.n 16.5 26 o
Register as destination 25
BLKM Coi% as destiha_tior? 6.5 20.5+2.3%n (1= < 100)
Register as destination 22+1.1Xn
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Table 4.6 Processing Time of Elements (Cont'd)

Processing Time {#s)

Element {(Function) Condition - - Remarks
. Non Execution ; Execution
Coil as destinati 17+1.5X%
STAT or as des/RAMOR 14 220 () =0 = 100)
Register as destination 164+0.3Xn .
Compare
SRCH P 165 (225+13%xn| (1=n=100)
Non compare
TSET — 16.5 18+0.8Xn (1 =n < 100)
DIBT — 16.5 23+1.3Xn _
DIBR E— 16.5 24.5+1.1Xn l=ns= 100}
SIBT — 16.5 24+1.3Xn
SIBR — 16.5 22+ 1.1Xn | Max value depending on data
BCD—BIN — 16.5 20+15Xn (1= n = 100)
BIN--BCD — 16.5 20+10Xn =n=
SWAP — 16.5 18+ 1.5%n (1 =n =100)
SORT —_— 16.5 23+12% (n— 1) | Max value depending on data
BYSL — 16.5 19+2.5%Xn (1 =n = 100)
BYCM — 18.5 i2+2.1Xn (1 =n =100
Word added 2240.8%Xn
BADD 16. =n=
Byte added 6.5 23+2.1%Xn (1 = n = 100)
Coil as destination 194+1.5Xn
AND, OR, XOR = i 165 |——=22F 0 (] =n=100)
Register as destination 20+2.6Xn
Coil as destination 20+2.5Xn
COMP , — 165 — (1<n=100)
Register as destination 19+1.3Xn .
CMPR Misconllpare 16.5 1.8Xn+3.5Xm+2% |m: Bit Ne. in miscompare
Non miscompare 26+1.8Xn (0=m=15)
MEBIT Coi% as destine‘itio.n 165 32 o
Register as destination 28
SENS — 16.5 29 —_
Coil as destination (right) 26+3.5Xn
il as destinat fi 25+2.6Xn
BROT Cm. as estma‘ 1011. {le _) 6.5 > (1<n = 100)
Register as destination (right) 25+2.3Xn
Register as destination {left) 24+1.5Xn
Shift 24+1.5X
MROT ! 16.5 " =n = 100)
Rotate 24+1.5%n
TWST —_— 16.5 4+11XXn (1] =n=<100)"
BCNT — 16.5 21+11.8Xn (1l =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 basie for cajeulating processing time.

It is recommended to measure the
Fig. 5.27.

actual processing time by the method shown in



4.5.3 Two-Level Scan

When a. two-level scan is not specified, the GL60H or GL70H performs a
conventional single scan in the following sequence:

[0 processing — SFC solving — Ladder solving — Processing related]

to the programming panel
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

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. 411 Relationship between Networks and Segments (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
1s 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

170 PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 3

HIGH SPEED

/O PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 4
ALL 1/0 PROCESSING
SOLVING SEGMENT 1
SOLVING SEGMENT 2

HIGH SPEED

/G PROCESSING

HIGH SPEED SCAN HIGH SPEED SCAN HIGH SPEED SCAN ‘

LOW SPEED SCAN
Fig. 412 Cycle of a Two-Level Scan

A cycle in which solving of a high speed segment (networks 1 to 19) and a
low speed segment and high speed 170 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 170 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.
411 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
i0 processing. In this example, high speed 1,70 processing is performed
three times while all 17O processing is performed only once at the end.

Fig. 4.12 shows a conventional Qne—lgvél scan cycle and a two-level scan
cycle for comparison.
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@ High spced 1.0 processing means 170 processing performed at a

) local station and at the stations allocated to the high speed station
(see¢ Section 7. 1.0 Aliocation) within a remote station. All 1.0
processing means the processing performed for all the 170 devices for
which [0 numbers are allocated. )



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
is performed n times). Low speed segments 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 segment is
useful to control the ladder circuit by dividing it into two blocks.)

The two-level scan is performed to reduce the time required for a high
speed scan and provide greater control precision. For this purpose , the
ladder circuit for the control that does not require 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 « (see Par 4.5 2) which must be
added to the scan time when remote 7O processing is performed.

In the case of the following 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 OFF : ’
T — = :
cot ON
10001 00001 00001 OFF
3 SCANS

@ Assume that three low speed segments are allocated.

Therefore, care must be exercised when the coils within the ladder
circuit stored into 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 circuit stored in a
low speed segment, the transition of their status cannot be seen correctly
since the low speed segment is not solved every time a high 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 INPUT RELAY ON
T e —_—{ 10001 OFF —j
10001 00001 CoiL ON )
SEGMENT 2 00001 OFF —_ 1
(IR —_ e COL ON , : 1 HIGH SPEED SCAN
00001 00002 00002 OFF ——+—
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.




453 Two-Level Scan (Cont'd)

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
17O allocation has been performed but high speed station allocation has not
been performed at a remote station, high speed 10 processing is not available.
However, only IO allocation is required for high speed 1,/0O processing at
a local station. T1,”0Q processing is closely related to solving. For details,
refer to Section 7, 17O Allocation.

Since the watchdog timer for 1.0 modules is set to 500 ms., the [.7O

. modules go down if the low speed scan time exceeds 500ms. 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 tirne. 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 Iig. 4.14.

« Number of Columns 1n Use = 9 ... Colurmns 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(b)
« Total Number of Elements = 7 + 5 + 6 + 4 = 22
: T.ine 1l Line2 Line3 Line 4
@ Cn 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,
respectively.

P

As a resuli,

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

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

+9 - colL
U et ¥ e e st S mmmmm—m—— o mmeo (A
. | VERTICAL SHUNT——]
‘4  *5 : 2
2 _al/r_' o '_/H: __________________ (B}
W z
: = o
— fud -
3 — 44 g
. _ 2 L 3
HORIZONTAL | Wy g _____
4 SHUNT | i (©

Fig. 4.14 An Example of Ladder Diagram for
Calculating Memory Capacity Needed for Netweork
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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 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 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,/OFF,”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.

K | A Mmoo N ) —

10001 00011 10003 00501 00020

10002

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

Fig. 4.15 Sample Display of a Disabled Coil

4.8 TRACE BACK FUNCTION

The GL60H or GL70H 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 irigger
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.

_.45._




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 CONDITIONS ' UNIT; 001 PROGURAM HODE
SAMPLING ; DISABLE
SAMPLING CYCLE; 1 SCAN/POINT
TRIGGER ;512 POINT
DISCRETE REGISTER

NO. REF# TRIGGER REFH TiRTGGER
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
points 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 displayed on the same screemn. If a trigger condition 1is
established at the point before -the: 512th point, 0 is displayed for the value
before starting tracing.

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 i__s 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 IO
status. :



SECTION 5
PROGRAMMING FUNCTIONS

5.1 PROGRAMMING FUNCTION LIST
(GL60H or GL70H is 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 Symbol
1 | Normally Open Contact — ki 6 | Vertical Shunt | .
1 Relay 2 | Normally Closed Contact  |[——fF—j 7 | Vertical Opean Non 51
3 | Transitional Contact (OFF 10 ON} |[— T |—|| 8 | Coul —
4 | Transrional Contact {ON 10 OFF) |—] | —|| 9 | Latched Coi —(L —
5 | Horizontat Shunt — ||10]| Stepping Col -
= For counting a time while any signal is ON
* There are 3 types of timers as follows.-
] No Type Symbol
2 Timer 1 | Timer (Seconds) T1.0 68
2 | Timer {Tenths of Saconds) TO1
Timer (Hundredths of Seconds) | T.01
* For counting the number when any signal 1s changed from OFF to ON.
» There are 2 types of counters as follows:
3 | Counter | No Type Symbol 75
1 Up Counter UCTR
2 Bown Counter BCTR
* Arithmetic operation lor numerical vatues in 4-digit decimal form or 8-digit.
* There are 8 types of arithmetic as follows:
No. Type Symbol Functions
1 | Addition ADD Addition in 4-digit decimal
2 | Subtraction suB Subtraction in 4-digit decrmal
4 | Anthmetic 3 1 Multiply MUL | Multiply in 4-digit decimal a4
4 | Dnvide DIv Divide in 4-digit decimal
5 | Double-precision Addition DADD | Addition in 8-digit decimal
6 | Double-precision Subtractron | DSUB | Subtraction in 8-digit decimal
7 | Double-precision Mu'tiply DMUL | Multiply in 8-digit decimal
8 | Double-precision Divide DDW | Dnide in B-digit decimal
* Square root operation for numerical values in 4-digit decimal form or 8-digit.
* There are types of square rool as follows:
No Type Symbol Functions
1 [ Signed Additron SADD | Signed Addiion in 4-digit decimal
5 Sig.”ed . 2 { Signed Subtraction SSUB | Signed Subtraction in 4-digit decimal 108
Arithmetic - —
3 [ Signed Mulbpty SMUL | Signed Multiply in 4-digit decimal
4 | Signed Divide SDIV | Signed Divide in 4-digit decimal
% [ Sigred Double-precision Addition SDAD | Signed Addiuen in 8-digit decimal
6 | Signed Double-precision Subtraction | SDSB | Sigred Subtraction in 8-cgit decimal




Table 5.1 Programming Function List (Cont'd)

No.| Name Description Page
« Square reot operation for numencal vaiues in Q-decirnal form or B-digit.
« There are two types of square 1o01 as follows:
6 ggg?re No. ’ Type Symbol Functions 127
1 1 Sguare Root SQRT In 4-digit decimal
2 | Double-precision Square Root | DSQR In B-digit decimat
« Trigonametric funcuen operation for numeric data of up to four decimal piaces
within 360 degrees. )
Trigono- « There are two lypes of tngonomainc function operations.
7 metric_ No. Type Symbol Functions . 132
Function -
1 Sine SIN Sine operaticn for numeric data within 360°
2 Cosine COS | Cosine operation for numeric data ‘within 360°
» A vanety typss af data move in multi-data groups,
= There are 9 types of data move as follows: - :
Ne. Type Symbol
1 | Register-to-Table R—T
2 | Table-1o-Register T—R
3 | Table-to-Table T—T
81 Move 1} 7T 8lock Move BLKM 137
5 | First In FIN
6 | Furst OQut FOUT
7 | Table Search ' 1 SRCH
8 | Get Controller System Status | STAT
9 | Table Set - | TSET
« For specifying a data group transfered by an index or a destination.
« There are 4 types of block move with index as follows: i
Biock No Type Symbol
9 xi‘t’;e 1| Block Move 1 with Destination Index | DIBT 167
Index 2 | Block Move 2 with Destination Index | D'BR
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 -
Nao. Type Symbol
1 | BCD—BIN BIN
10 Data 2 BIN—-_BCD ’ - ‘ _ BCD - 183
Conversion 3 | Change Upper Byte and Lower Byle | SWAP
4 | Rearrenge in the Lifting order SORT
5 | Resolve Word Data Into Byte Data BYSL
6 | Combine Byie Data Inio Word Dala BYCM
7 | Block Addution BADD




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 matnces as follows:

No Type Symbol
1 | Legical AND AND
2 | Logiwcat OR OR
3 | Logical Exclusive OR XOR
11 Matri 4 | Logical Complement COMP 200
atrix 5 | Logical Compare CMPR
6 | Logical Bit Modify MBIT
7 | Logical Bit Sense SENS
8 | Legicat Bit Rotate BROT
9 | Logical Mulu-Bit Rotate MROT
10| Logical Byte Rearrangement | TWST
11| Logical Bit Count BCNT
. = Any networks are skipped and not solved.
2] Skip « Symbol:  SKP 227
* There are 2 types of cperating functions for processing ASCIl message as follows:
No. Type Symbol
13 ASCI 1 Read Command READ 233
2| Wrte Command WRITE

* For detail information, refer 1o Memocon-SC U84/U84S ASCII MODULE USER'S
MANUAL {(SIE-C815-10.5).

» Communication ¢an be performed via communicaticn ports 10P and COMM {the
GLBOS can be used as a master}.

+ COMM is used as a communication symhbol. -

* For detai! information, refer to Memocon-SC GLE0S USER'S MANUAL COMM
COMMAND (SIE-C815-14 5).

14 Communi-
cation

= This function calls up subroutines
16| Subroutine | = A symbol consisting of a two-digit subroutine.number preceded by G 1s used to 228
cali up a subroutine.

« Communication possible via I0P, COMM communication part as the master
+ COMM is used as a communication symbol. 242
* For details, refer to the COMM instruction description {SIE-C815-14.5),

COMM

16 Instruction

+ Writes-in/reads-out the data to /from extensive register.
Extensive + The following 2 instructions are available:

17| Register No. Name Symbol 294
Access 1 Fiie read FRED
Instruction
2 File write FWRT

—-49-




5.1 PROGRAMMING FUNCTION LIST

Table 5.1 Programming Function List {Cont'd)}

No.] Name Description Page
(M) Operates when IF65 is used.
@ The following 8 communicaticn instructions are avaiiable:
No. Name Symboal
1 | Memobus MBUS
2 | Selective simultaneous broadcasting PEER
3 | All-station simultaneous broadcasting BROD
18 | YENET 4 | Booking instruction BOOK -
5 | Poll instruction POLL
6 | Node diagnosis instruction DIAG
7 i Data sending instruction SND
8 | Data recewing instruction RCV
(3 For details, refer to the YENET-3200 optical LAN system user's manual
(SIE-C815-14.16),
(1) Motion contral instruction which operates when IFB6 is used
(@ The foliowing 15 control instructions are available:
No. Name Symbeol
1 | 1-axis program run MMOVI
2 | 1-axis single-block run MVIS
3 !Independent multi-axis program run MOVM
4 | 3+{2-} axis program run MOVL
5 | 3-(2-) axis single-block run MOVS
) 6 | 1-axis home position return operation ZRN
19 lMotlon . 7 | JOG operation JOG 261
nstruction
8 | Handie operation HNDL
9 | Monitor MON
Current value setting POS
Parameter setting PROM
Variable setting VAR
Alarm reset ARES
Servo ON SVON
3-{2-) axis current value adjustment ADJ
@) For details, refer to the GL40S motion control user’s manual (SIE-C815-15.30).
50 | Set, Reset | () Set/reset instruction for coil used in SFC operating circuit.
Instruction | (@ The following 2 inslructions are available:
(for SFC} :
No. Name Symbol —
1 Set function SET
2 Reset function REST

@D The reference num
*  assuming that they are used in the ladder
aection circuit, the range may be different.
the reference number list at the snd of this manual

circuit.

bers of coils, relays, and registers in this section are shown
If they are used in the

To use correct numbers, refer to



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

Symbal e
Eleament (X % x X x; Reference Number) Description Reference Number

Normally — +— Operates while reference coill* | Coil:

Open NEVEVEVEN, is ON. 0C00T to 08192*

Normally — Operates while reference coil Input relay-

Closed % X X K X 1s OFF, 10001 to 14096
Contact |

Transitiona Operates only in 1 scan cycle

Contact T when reference coll is turmed gé)eop‘l. 5512

(OFF to ON) XXX XX on to

Transitional Operates only in 1 scan cycle )

Contact ! when reference coil 15 turned ;'85510” 01024

(ON to OFF) XX X X X off ' o

Horizontal Shunts between columns.

Shunt
Connection | - ertical Shunts between lines. —

Shunt

Vertical ) QOpens the vertical shunt.

Open .

Coil — — De-energized when power 1s Coil:

XX X K X resiored. 00001 10 0811

Coil Latched —(L)y— Energized coll when power is Link coil:

Coil X %X X X X restored. D0001 to D1024

Transition — }— Transimion determining coil of Transitron coll

Cail T x x x transition condition circuit TOO1 10 7512

Set [ sET —_ Function for action circuit coil

Function settin .

_ xxxxx_ 9 Coil:
Reset _ REST N Function for action circuit cail 00001 to 08192
Function X XXX X reset

"Meaning of reference coil:

* Reference coil of —| I—is

0% x x x

{ }—

Ox x x x

- Reference cotl of—| I——is input relay 1x x x x

1% x x %

'Coil 8192 cannot be programmed, because it is used as a battery monitoring coil.
But its contact can be used in any network.




(1) NO, NC Contacts

() Symbol:
—— —
X X X X X . X X X X X
NO CONTACT NC CONTACT
@ % x x x x Shows reference No.
(2 Function

NO contact: Operates while reference coil 1s on, and signals are sent
from left to right.

NC contact: Operates while reference coil is off, and signals are sent
from right to left.

Reference coils are coil, relay and step which make contact conduct or not
conduct. :

(3) Reference No.

Table 5.3 NO, NC Contacts Reference No.

Reference Coil Reference No.
Input relay 10001 to 14096
Coil, latched coil™ 00001 to 08192
Step™? S001 to S512
Link coil D000l to D1024
.3 MXXYZ )
M -code Relays XX :500r 51, Y:1to4 Z:11to8
NOOYZ

*3
N - code Relays Y:1tod, Z:1to38

% 1: 8192 is a battery coil.
* 2 : Step is used in SFC program.
* 3 : Operates when [F66 is used.

(1) Operation

Example: co
_ ON
00001 o A— .
NO CONTACT — |~— - CONDUCTING : : X
' 00001 - NOT CONDUCTING—-[ —
NC CONTACT —F— 'CONDUCTING : —

¢ I
00001 ~ NOT CONDUCTING e

Fig. 5.1 NO. NC Contacts Operation

(2) Transitional Contacts :

QO Symbol: —t— —il—
XX MK XX KoK K MK
TRANSITIONAL CONTACT TRANSITIONAL CONTACT
(OFF to ON) (ON to OFF)

@ % X X X X Shows reference No.
. ~52—



(2 Function

Transitional contact: Operates only in 1 scan cycle when reference coil

(OFF to ON) 15 turned on, and signals are sent from left to
right.
Transitional contact: Operates only is 1 scan cycle when reference coil
(ON to QFF) is turned off, and signals are sent from right to
left.

3 Reference No.

Table 5.4 Transiticnal Contacts Reference No.

Reference Coil Reference No.

Input relay 10001 to 14096

Coil, latched coil 00001 to 08192

Step 5001 to 8512

Link coil D0001 to D024
MXXYZ

M- code Relays XX:500r5l, Y:ltod, Z:1 to8
NOOYZ

N -code Relays Y:ltod Z:1to8

@ Operation

Example: oL —— p— ON

(0001 OFF I :
TRANSITIONAL E E
CONTiCE ) CONDUCTING . : 5
{OFF TO ON) 00001 NOT CONDUTING
1 SCAN CYCLE ;
TRANSITIONAL 5

CONTACT — - CONDUCTING

OFF
(ON TO 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 right.
3 Reference No.: None
@ Application

COLUMN 1 COLUMN 2 COLUMN 3
— ] 1 |

) LA ) L I
10001 10002 10003
! hal ‘\.
10004 T USE FOR SHUNTING BETWEEN COLUMNS 1 AND 2

Fig. 5.3 Application for Horizontal Shunt




(4) Horizontal Open
O Symbol: =+ -
(& Function: Opens horizontal shunt.
(® Reference No.: None
@ Application

— -
10001 10002

11
1

10003

]l
LI

10004

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

1D Symbol:

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

® Reference No.: None

@ Application

COLUMN 1 - — 1}
10001 1oz 1| 10003
COLUMN 2 — \
10002 USE FOR SHUNTING BETWEEN

- COLUMNS 1 AND 2
Fig. 5.5 Application for Vertical Shunt

(6) Vertical Open
(1) Symbol: None
(& Function: Opens vertical shunt.
® Reference No.: None

@ Application

COLUMN 1 b— 1t ' { |
woor |1 10002 10003
COLUMN 2 } NLAN
10004 BETWEEN COLUMNS 1 AND 2 THERE ARE

CONSIDERED TO BE VERTICAL OPEN
Fig. 5.6 Application for Vertical Open

—54 —



(7) Coil

@ Symbol: ()
XXX X X
& Type, function, reference No,

Table 5.5 Coil Type. Function. Reference No.

Type Function Reference No.

Outputs ONOFF condition externally

Output Coil through output moduie.

00001 te 04096

Uscd for asscembling logic.

Internal Coil Cannot output ONOFF condition 04097 to 08191
externally.
Battery Monitor | Monitors memory back-up battery 08192
Coil outiput voltage.
& Output coil operation
Example:
OUTPUT
No contact  AESTE CPU MODULE MOBULE MC
-—C0 o—— 10001 00001
NC CONTACT |—| I— ----- ~{ > RELAY
') o 10002 10001 10062 00001

CLOSE
NO CONTACT I
OPEN

CLOSE

NC CONTACT : [
' OPEN | :
colL ON ' "
00001  OFF |
ON } i
RELAY
OFF

Fig. 5.7 Output Coil Operation



5.2.1 Relay Logic Elements (Cont'd)

@ Internal coil application

----------------- —(—
00500 ’ 00500

Ts "'*’*'?*“_4— Ts - . Ts: 1 SCAN CYCLE
5

Fig. 5.8 Application for Internal Coil

(® Battery monitor coil operation

Example: - - R
CPU MODULE CUTPUT MODULE
, LIT: NORMAL BATTERY
> NOT LIT:
'-_ ........ —{ 00002 /m\ LIT: DEFECTIVE BATTERY
08192 00002
LAMP 5L

BATTERY QUTPUT ~ NORMAL
VOLTAGE DEFECTIVE ,
BATTERY MONITOR ON
COL 08192 OFF

NO CONTACT CONDUCTING

08192 NOT CONDUCTING .
LT :
LAMP SL
NOT LIT

Fig. 5.9 Battery Monitor Coil Operation

(8) Latched Coil e

@ Symbol: < L. )}
XX X XX

@ Function: The ON_~QOFF status before power failure will be restored
after recovery.

® Reference No: The same as coil reference No.



@ Operation

Example:
START BS OUTPUT
INPFUT MODULE CPU MODULE MODULE MC
o O 10041 00001 — e
STOP BS =1
o o 10002 10001 10002 (0001
00001
(a) Before Power Failure
START BS QUTPUT
\ INPUT MODULE CPU MODULE MODULE MC
oliNe' 10001 00001
STOP R
pos R -
O O 10002 10001 16002 00001
00001
(b) After Recovery at Powser-ON again
Fig. 510 Latched Coil Opsration
When =——(L)}— is on and a power failure occurs:

00001 i
At recovery, without depressing start BS, i

(L— is on again,
00001

{(9) Link Coil
(D Symbol: ( )

D> X X X
@ Function: When some units of GL60H or GL70H are provided at high
speed data link, this coil makes other GI. series PC* refer to them.

@ Reference No.: D001 to D1024
@) Operation

GL60H # 1 GL70H # 2
e —( —
D 0001
10001 DATA LINK D 0001
e

—h7 -



5.2.1 Relay Logic Elements (Cont'd)

INPUT RELAY ON
10001

OFF ——— —

LINK COIL  ON
Doo

OFF  ~—— —

LINK RELAY ON

D000 OFF

Fig. 5.11 Link Coil Cperation

(10} Transition Coil

D Symbol: [ ]
TX XX

(@ Function: Operates evolution of steps in SFC program.
@) Reference No.: TO01 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 condition circuit is solved. Cannot
be refered in ladder circuit.

(11) Set and Reset Functions

@ Symbol : SE'-f REST_
—|XXXXX|_ —IXXXXX]_

SET FUNCTION RESET FUNGTION

(2 Function : Controls ON, OFF status of the coil that is used in the operation
circuit in the SFC program. The set function turns on the
specified coil and the reset function turns it off.

@ Reference No. : 00001 to 08191 (same reference can be used twice.)

@) Operation : Refer to Section 6 “SFC FUNCTION ” . Used only in the

SFC program action circuit. Operates in the SFC program
-holding mode. :

@ In additioﬂ to the GL60H and GL70H, the following G series PCs can be connected

« by PC link: )
GLs60SI, GL60S2, GL6053, GL40S1, GL40SZ, (GL40S3



5.2.2 Example Relay Logic Circuit

Fig. 5.12 shows an example of relay logic circuit.

- If the logic in Fig. 5.12 (a) is to be implemented in the GL60H or
GL70H controller, the control elements must be connected to input
circuits in the [7O configuration and outputs assigned.

1 INTERLOCK
STOP __  LMIT OVERLOAD 1MC

ST.

F2

»—-1o RUNNING

:

"_‘O

(a) Example Relay Logic

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

CPU MODULE

INPUT T - e

DEVICE | mer Ay
START -—6“‘0—;—( ) +0001 |

OUTPUT
STOP —alo0——(") 1co02 oUTPUT DEVICE
COIL 1MC
YL

INTERLOCK _o_o'—o 10050 @

!
|
00
LIMIT—&——O 10051 603 |
i : |
|
I

OVERLOAD —go—+—( ) 10100

(b} Assumed |0 Wiring

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

START STOP INTERLOCK LIMIT OVERLOAD

b ——— ——— - —( )

10001 10002 10050 10051 10100 00005

—

00005

(¢) Equivalent GL60H, GL70H 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



5.2.3 Creating of Relay Circuits

(1) In a network, contacts and horizontal short elements {shunts ) 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.. ‘

Example:

COLUMN 1 2 3 4 5 B 7 8 9 10 11
AUNG 1 | —— b— — — — — —
10001 10002 10003- 10004 10005 1DOO& 10007 10008 10009 10010 0000
sH A A
10011 10012 10013 10014 10015 10016 10017 10018 10019 10020 00002

3t b — b — = —( )}~

10021 10022 10023 10024 10025 10026 10027 10028 10029 10030 Q0003

sH A AR -

10031 10032 10033 10034 10035 10036 10037 10038 10039 10040 DO0OO4

— — b — (=

10041 10042 10043 10044 10045 10046 10047 10048 10048 10050 00005

st R =

10051 10052 10053 10054 10055 10056 10057 10058 10059 10060 (0006

L Ao — b e — —(

10067 10062 10063 10064 10065 10066 10067 10068 10069 10070 00007

L5}

~

NET #1

(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 column 11.

Example:

COLUMN 1 2 3o 10 11

| | +F (

10001 10002 00008

NEED NOT BE CONNECTED BY
HORIZONTAL SHUNTS HERE.

By placing a coil in coumn 3 on the screen of the programming panel,
it will automatically appear in coulmn 11 as shown below.

Example: -
COLUMN 1 2 3 ................................. 10 ) 11
10001 10002 ' v 00008
DOTTED LINE ON /
. THE SCREEN .
JI Ir . HELD-IN COLUMN 3
L . INTERNALLY IN THE
00008 . PROGRAM MEMORY.
NET 22
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(3) Contacts and coils are used as horizontal elements, but not as vertical
elements.

Example:

NOT USED AS VERTICAL ELEMENTS.

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

|1 ?l/f ______ —
. 10 I
Example: 10001~ T~ 10002 00008
{ Y
\\ ’/
| >
1T
00008 USED ON THE RIGHT SIDE OF 4
10007

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 — b= - G
1001 10002 / 00008 \
I
* ]
\
e L N~
00008 AN 0c00g_ -
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: | |
1 1 ¥ - — =
10001 aeo1o 10002 00009
I
11
00009
NET #3
I | |
11 /%’ /r/{;_ _____ -
10002 Q0009 10002 Qo010
] |
BT
00018
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:

(10) An internal coil is used to extend the number of elements, if more than
10 contacts arranged series or more than seven contacts arranged in parallel

are required.
(M Examples of series circuit

Examples 1 and 2 show how to make up coil 00011 with a series circuit of
NQO contacts 10001-10012.

Example 1: Where programmed in two networks
1A { —

I
1
10001 10002 1Q003 10004 10005 10006 10007 10008 10008 10010 02050

INTERNAL COIL

NET #35
NQ CONTACT OF
INTERNAL COtL 02050.
N {
02050 10011 10012 ) coon
!
NET #6

Coil 00011 is turned on during the scanning cycle when all input
relays 10001-10012 all are turned on.

Example 2: Where programmed in one network

INTERNAL COIL

/
I A e =

10001 1DO02 10003 10004 10005 10006 10007 10008 10009 10010 02050

——————————————————————— +

I
1
02050 10011 10012 0011

1 ]|
11

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).



@ Examples of Parallel Circuit

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

Example 1: Example 2;
i e SRR —~ - {
10001 02051 10001 goo12
| | |
||
10002 g\g]ERNAL 10002 10007
1} — 1|
10003 10003 10008
— | -
10004 10004 10009
— | — —
10005 10005 1000
| — — { |
10006 10006 10011
_{ I__ 1}
1 ¥
10007 10012
NET &7

@ No internal coil is used in this case.
.

—f o m e —~

10008 oo 2
I |
T T

10009

)

10010

— |

10011

|
LI

10012

l NO CONTACT OF

02051 = |NTERNAL 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 i1s solved after the SFC.
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5.2.3 Creating of Relay Circuits (Cont'd)

(12) Link Relay

The GL60H or GL70H enables high speed data link by establishing links with
other GIL.60H's or GL70H's. The states of link coils in other GL60H’s or
GL70H’s can be referenced by using link relays.

Example: l_ ________________________________________ —{ )_

GL60H, GL70H # 1 10001 D 0001
———

GL60H, GL70H # 2 D 4001

Synchronized to the link relay D0001 of GL60H, GL70H #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: SIGNAL FLOW : _ o _
i When input relay 10001 is on, a signal fiows
e p—g - «{ }— | 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 )
'—'| f_ ! are indicated by bold lines as shown here.
10002
10003
Example 2:
L {1 — F 1 —————{
10001 10002 10003 10004 00014
- T
T A
10005 10006 J 00015
- —-
ey i e [ +
10007 t 10008 00016
NET # 9 — — — - —=— NO SIGNAL FLOWS LIKE THIS.

@ Paths to turn 0}1 coil 00014

@ -~ —A——=—

10001 10002 10003 ) R (004

o) b= = = = =

10005 10006 10003 10004

@ —t——~—t=—-=— —=

10007 10006 10003 10004

— B4 —




(Z) Paths to turn on coil 00015

(a) (b} {c)

— b= |t e

10001 10002 10005 10006 10007 10006

(3) Paths to turn on coil 00016

{a) (b}

~ b= — b~

10005 10008 10007 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 GL60H,

02052 GL70H is operating properly.

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

(2) Pulse Generating Circuit for |nitialization
Example 1:

- Coil 02053 is turned on only during the first
“““““ + scanning cycle after the GL60H, GL70H
02052 power is turned on. Examples 1 and 2

”_____( — are equivalent.

02052 02053 - These are used to set/reset memory

circuits, clear the current values of timers
and counters, and preset arithmetic con-

stants for initializing the internal logic
after the GL60H, GL70H power is turned

Example 2: on.

2 in a network preceding one using
these circuits.

(3) Oscillator

Example: '
__________ { - Coil 02054 repeats turning on and off

o054 - every two scanning cycles.

- This is used to perform an arithmetic
operation every two scanning cycles.

— 65—

@ Program the circuits of Examples 1 and



(4) Self-Holding Circuit (Memory Circuit)

Example:
- As in an ordinary relay circuit, an NO contact
START STOP RUNNING o_f coil is placed in parallel with memory set
_| I__ﬁ/’:_ ________ A{ = signal.
10001 10002 00018 - When memory set signal (input relay 10001)
- comes ON, coil 00018 is turned on and self-held.
11 When momory reset signal {input relay 10002)
00018 comes ON, the coil is released from self-holding.

- This is used for start and stop operation with a
pushbutton switch which resets automatically.

(5) Latched Relay Circuit
(Self-Holding Circuit with Memory during Power Failure)

START STOP  FAULT INTERLOCK
|1 } | ] 1 .
I i H——----- {L)r
10001 10002 02054 (2055 00019
| 1
1
00019
NET 712

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

Example:
INPUT OUTPUT
MODBULE CPU MODULE MODULE
staRT - M
O— 10001 b—--{L )|} aoorg }—rr—
10001 | 10002 02054 02055 9 (ON)
stop - o
—C O— 10002
06019
{(a) Before Power Failure
INPUT ) QUTPUT
MODULE CPU MODULE MODULE
START ~1— . M
—0 O—f 10001 — —-4{L )| ] ooo19 e
Qoo 10602 02054 02055 oogts (ON]
stop 1
— O— 15002
00019

(b) After Recovery

To use input signal as the reset (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 1,70 modules stop prior to that of the CPU at power failure).

To use 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 GL60H, GL70H.

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 02055 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. (Fig. 5.13.) The contact remains ON

or OFF.
COIL 00456 oN
t:lﬁw_—”""‘“"“"“( — OFF — —_—

0001 Q0101 10002 00456 4 :
[ : :
00456 —|T|—— ~ ON
00456 OFF —
T :
—f= on 5 i

00456 OFF

Ts
Ts: 1 SCAN CYCLE



5.3 TIMERS
5.3.1 Types of Timers
(1) Types

Three types of timers are available as shown in Table 5.6. As many timers
as desired used in a range of the program memory capacity and the number
of holding registers. '

Table 5.6 Types of Timers

Type Symbol| Unit of Time Limit of Count
Timer (Scconds) T1.0 1 scc 1-9,999 scc
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 certdain 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 Cohfiguration
(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 XX identifies a specific type of timer.
Specify any of T1.0, TO.1, or T01 referring to Tablie 5.6.

INPUT 1 — PRESET vALUE +— OUTPUT 1
T oow <

INPUT 2 —1 cURRENT VALUE F— QUTPUT 2

Fig. 5.13 Timer General 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 presct value of timer is constant K,
or contents of register reference No.

Link register {RO001-R1024)
Bottom Holding register (40001-49999}) The current valuc 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:
i Q0100 —
PRESET VALUE: 100
ot = {UMIT OF COUNT: 0.1-10.0sec
— 40001 r’—

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

Example:

= 00100 —

104 :> {CURRENT VALUE: 50

OPERATING TIME: 5.0sec

b 40001 M=

40001

5.3.3 Function and Operation of Timer

(1) Timer Function

INPUT 1 PRESET VALUE |[— QUTPUT 1

T o« ¥

INPUT 2 —{ CURRENT VALUE [— QUTPUT 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 does 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 0).

(2) Timer Operation
Fig. 5,14 and Table 5.8 show the timing chart and operation of the timer.

ty

—— FH

SO e T B
INPUT 1 OFF ! ! L L
1 [}
H 1
ON T
INPUT 2 OFF——I i ?—
OUTPUT 1 OFF
QUTPUT 2 ON —l—l——
OFF

(ti+to+-ta=PRESET VALUE)
Fig. 5,14 Timer Operation



5.3.3 Function and Operation of Timer (Cont'd)

Table 5.8 Timer Operation

Input Status Qutput Status
Timer Status C\‘}gi‘igt
Input 1|Input 2 Output 1{Output 2
- OFF Reset status 0 OFF [ §
ON on | Operating Current valuc < preset value Increase OFF <!
status Current value = Preset value |Presct value[=: ONe
OFF ON Standstill Current value << Preset valuce Constant '
status Current value = Preset value |Preset valueji:(

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

(3) Sample Timer

Example:
{ - T I {
10001 T10 00020
l
A 40001 |- - - e o {
10002 - 00021

« 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 stops
and output 1 (coil 00020) is turned ON and output 2 (coil 00021) OFF.

« If input 2 is ON and input 1 is cycled ON-OFF-ON-OFF ; the time inter-
vals while input 1 is ON are added. See Fig. 5.13.

* When input 2 is OFF , the timer does not count up régardless of the
status of input 1. At this time., the current value is 0, output 1 OFF,
and output 2 ON, '
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5.3.4 Programming Timer Circuit and Precautions
(1) Programming Timer Circuit

A timer needs two elements placed vertically (top and bottom) in a network.
[t 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 [

RUNG 1 — b 00010 F-——m- oo {

10001 T1o 00020

2 A 20001 - me {
10002 00021

3

4 |-

5 L

6 M PFH o080 fo-mom oL {
10001 Tro 00022

7 L 0002 |

10002

{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:
b— ooc10 |— 40004 00020 P~
10001 10002 T1.0 L TD1
40003 100 — 40006 —
10003] 10004 SuUB
m 40005 |
10005

(3) Timer OQOutputs

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 | }— oo04c — - = { 10()07[ T10
100% 101 10001 | 14, | 10003 02054 wo0a Lo ooooo L
F 40co7 40008 = f——---H }— ADD
10002 10004 02055 4 sooes L




(4) Storing Timer Current Value

The register number of the holding register 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.

Example: { : 00010, |—
10001 Tio
— 40010 f=—
} 00020 |- A DUPLICATED USE OF A HOLDING
10002 o REGISTER NUMBER LIKE THIS IS _
NOT PERMITTED.
40010 —

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 1s ON {out-
put 2 1is OFF), regardless of ON,OFF operation of input 1.

Example:

— o0 |---m——— - — - { > on

T1Q

40011 p—

(6) Relationship of Preset and Current Values

Ordinarily, the current value does not exceed the preset value, but it 1s 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 (output 1 is turned ON) as soon as the timer
circuit is solved.

(7) Timer Error
Error of the timer is given as follows.
Maximum value of erfor = Unit of preset timer -+ 1 scan time

For example, if T1.0 13 used for a l-second timer, error may rise to
1 second (the timer may reach the limit a second earlier than the real time
limit). Therefore, the use of T0.l1 or T.01 is recommended in this case,

(83 Current Value of Timer at Power ON

During power failure, the timers of the GL60H,GL70H memorize the values
before power failure. When the GL60H or GL70H 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.



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 failure
ON
Input Relay_ NC 0
Latched Coil NO 0
OFF
NC Value at power failure
NO Value at power failure
ON
NC 0
. n=m -
Coil NO 0
(Not including OFF
Latched Coil) NC Value at power failurc
NO 0
n > m OFF
NC Value at power failurc

@ 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 inpuil 2 is composed of more than one contact, obtain the
inpul 2 status from each contact status.
3. The current value of the timer, at the CPU power ON. is the value read
when the Limer circuit has been solved during the first scanning cycle after
power is applied to the GL60S.

5.3.5 Application Timer Circu

its

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

10011

og123 [——-—

TO
40012 =

123 sec

l :

ON
10011 OFF
ON -
oop24 OFF

Fig. 5.15 Sample ON-delay Timer -
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{2) OFF-delay Timer

Fig. 5.16 Sample
OFF-delay Timer

(3) One-shot Timer

Fig. 5.17 Sample
One-shot Timer

(4) Pulse Generating Circuit

Fig. 5.18 Sample Basic
Pulse Generating Circuit

(5) Flicker Relay

Fig. 5,19 Sample
Flicker Relay

40013 po-mmmm e - { }
10612 T10 00025
40014 F-—-m oo mm - - »
00026
OCN
10012 | F_
! 50 s
- ON i-*——i—_
00025 o | :
00026 OC;I\; | i |

30001
10005 TO1
40015

Note: The content of
40013 is set to 50.

10005 ON ___!

OFF

ON __F.::[
00027 10s

OFF

+—— oo100
00028 TO1
40016
00029

Note The content of
30001 is set to 10

. .,_,_;__( —

00029

coo28 O?:I:J: I

I
1 1.00s 1.00s 1.00s
B .'-_:l_ I"‘_"{ [___I l

OFF

00020
00030 TO1
40017

4_{—- . Ts: 1 scan time

Ts

A

o0 — ———————— _( )_
To41 00020
40018 p—

ON {108
00030 o F et 20s L |




5.4 COUNTERS
5.4.1 Types of Countel;s
(1) Types

Two Lypes 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 510 Types of Counters

Type Symbol Unit of Count Limit of Count

Up Counter UCTR

I pulse 1-8,999 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 UUCTR or DCTR in reference to Table 510

INPUT 1 =1 PRESET VALUE — QUTPUT 1

Fig. 5.20 Counter General Form * CTR

INPUT 2 —f CURRENTVALUE |~ QUTPUT 2

Table 5,11 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)
Bottom Holding register (40001 —49999) The current value of counter is stored in
© Link register (ROO01 —R1024) the specified reference.
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(2) Preset Value

Specify a value of 1 to 9999 to determine the upper limit (variable_)r of count,

Example:
— 10 I

’ UNIT OF COUNT: 1-10 PULSES

— 40019 —

(3) Current Value
This is the value a counter hasv counted.

Example:

- — 10 —
ucTR > CURRENT VALUE =5

— 40019 —

40019

5.4.3 Function and Operation of Counter
5.4.3.1 Up Counter : . R

(1) Up Counter Function -
INPUT 1 —{ PRESET vaLUE [— CQUTPUT 1

UCTR

INPUT 2 —] CURRENT VALUE QUTPUT 2

« When input 2 is ON, the up counter counts the number of times in which’
input 1 is turned from OFF to ON The current value is 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 ] is
changed from OFF to ON. At this time, the current value is 0, output 1 is
OFF and output 2 ON. '

(2) Up Counter Operation
Flg 5.2l and Tab]e 512 show the t1m1r1g chart and operatmn of the up counter

ouTPUT 2 %

CURRENT VALUE O

INPUT 1
- P T ! ) . : - - -
1 : } T, f
L b
neUT2 e F 1 I L
N B
outpuT1 S - L
1 1 )
I ) 1
H I
' |

2 3 )
PRESET VALUE: 3

Fig..5.21 Up Counter QOperation
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Table 5.12 Up Counter Operation

Input Status Counter Status Current Output Status
Input t | Input 2 Value Output 1|Output 2
« ON Status
: SEEE%&;IHS OFF Reset status 0
« ON—QFF
OFF—ON ON Operating Current value < Preset value | Increase (+1)
status Current value = Preset value | Preset value
: 8%_5’%1}2;‘%5 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

i 00003  fr-- - m—-—— - —H F

10001 00031
ucTA :

v 40018 frmm e e —m e —{ »

10002 00032

(a) 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.

(C) When the current value becomes equal to the preset value (3), the up
counter stops counting and the output I (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, cutput 1 OFF, and output 2 ON.

54.3.2 Down Counter

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

DCTR

INPUT 2— CURRENT vaLUE F—OUTPUT 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 | turned OFF and output 2 ON.



(2) Down Counter Operation

Fig. 5:22 and Table 5.13 show the timing chart and operation of the down

oN oL firtdL
INPUT 1 p .

counter,

INPUT 2 O%I:

L

QUTPUT 1 OFF
ON
QUTPUT 2 OFF E: !
CURRENT VALUE 3 2 1 f 0 ; 3
PRESET VALUE: 3
Fig. 5.22 Timing Chart of Down Counter
Table 5.13 DPown Counter Operation
Input Status : Qutput Status
Counter Status CGn;ent
Input 1 Input 2 alue Cutput 1|QOutput 2
» OFF Status o “&
:8;1}?8:%1;13 OFF Reset status Preset value OFF [
+ ON—QFF
: Current value > 0 Decrease (-1) | OFF"
OFF—ON on | Operating e Moy
) status Currrent vale = 0 0 TEON:=q  OFF
[ 7 7 -a:nv;jé.wg
: 8{\?‘8?;?5? ON Standstill Current value > 0 Constant OFF  [7 QK4
. ON—OFF status Current value = 0 0 OFF

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

(3) Sample Down Counter

-——‘ I——— 00003 fp----—--————--- -
10001 00033
. DCTR
e 40020 - -—---——-——- —{ )—‘
10002_ 00024
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, tﬁe down counter stops to coun'ting
and output 1 (coil 00033) is turned ON and output 2 {coil 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 g8 9 10 11
RUNG 1 — |— o0003 b {

10001 UCTR 00031

2 1 40019 po-mm e -
10002 00032

3 —

4 -

5 |—

6 — ] o008 b--- ~ »
10001 DCTR 00035

7 g 20021 -
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— ooot0 | r-”— 60060 R (S
1 1 10002 10001
009 UGTR T10 | 00036
a0022 | —f—] 40023 — ooe0o F--— )}
10003 | 10004 00036 00037
UCTR _
40024 +—
10005 10901

(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.

Example 1: Example 2: Example 3:
}—{ 00030 k— oooa0 H p---— » —{ ooos0 00100
10001 et 10001 | porg | 10003 00037 10001 | yorg
40025 |— aoozs H ----— » 40028 |— 00000 f—
1eooz 10002 10004 00038 10002 ADD
40027 p—




(4) Storing Counter Current Value.

The register number of the holding register storing the 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
used as an up. down counter (see (5) of Application Circuits of Counter),
a register number may be used for different counters or timers.

Example:

— 4 oot0 |

1
coot UCTR

—,‘/F— 40028 |—

10002

— —  ocosc

10003 UCTR
4  s00s = A DUPLICATED USE OF A
HOLDING REGISTER NUMBER

10004 LIKE THIS 1S NOT PERMITTED.

(5) Preset Value of Counter

When the preset value of an up- or down-counter is 0. and iﬁput 2 is ON,
output 1is ON (output 2is OFF), regardless of ONOFF operation of input L

Example:

— oo000 [----------s — )»on

UCTR 00039

40029 I~

(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 Pulse 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.

INPUT MODULE CPU MODULE
T, T,
. — = ' P
A Jt i T, T2>ONE SCAN TIME +
— DELAY TIME OF RESPONSE
—O0 o— w0001 | | ]} 00010 |—  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 CPU 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 NO Value at power failure | Value at power failure
Input Rellay 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 failure
NC 0 Preset value
. n=<m
Coil . NO ¢ Preset value
(Not including OFF - -
Latch Coil) NC Value at power failure | Value at power failure
NO 0 Preset value
n > m OrF - -
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
- 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 contaci status. .

3. The current value of the counter at the CPU power ON, is the value read when
the counter circuit has been solved during the first scanning cycle aftler power is
supplied to the CPU.

5.45 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
f—— ov100 f—-oooo { I oot50 fmmmm oo {
10001 UCTR 00040 00040 UCTR 00041
40031 (— 40032 |—

10002 00040

10002

Fig. 5.24 Large-capacity Counter

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

1 scan time) for the

* 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 contents 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.
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(2) Long-time Timer

- A long-timer (having a preset value of 10000 or more) can be created
by combining a timer and an up counter.

Fig. 5.25 shows a long-time timer (preset value = 60 x 600 = 36000)
using a l-second timer and an up counter. ,

F— oooso P {
10001 1o I 00042
4= 4c033 00800 p— -~ }—

00042 ] UETR 00043

} 40034 |-
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 pulses output 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 1s y
(0 = y = 600), the current value of the long-timer is x + 60y (the
number of seconds the timer has operated).

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

. Fig. 5.26 shows an example of a clock circuit.

START

— b oot00 Ppr---mmmm - s oo { =
woor] T l 00044
L4 0035 |- oooso PEPr---—-----mm oo {

00044 UCTR | 00045
—f—————— 40036 |- 00060 *—[ ——————— {
— 1 cooza

00045 UCTR

i 40037
00096 UCTR 00047

f . " 40038 —

00047

*Requires horizontal shunt.
Fig. 526 Sample Timer Counter Cascaded Logic
. This clock operates while input relay 10001 is ON. The contents of 40036,

40037. and 40038 give the values 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 GL60H or GL70H by combining an up counter with a 0.l-second tirmer.

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

m]
___7*4L——1:: ________________________________ { }__
00048 Qo048
00500

Ts: ONE SCAN TIME
START UCTR

F
10001

40039 1 0999¢ —

TG1

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 CPU 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 i1s 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 = 20.5 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.

0100
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.



55 ARITHMETIC FUNCTIONS
5.5.1 Types of Arithmetic Functions

The arithmetic operations are addition,
applied on operand Vi1 by operand Vaz.

metic functions as described in Table 5.15.

subtraction, multiply, and  divide
There are eight variations of arith-

Table 5.15 Types of Arithmetic Functions

Type Symbol | Operator Range of Operand V. | Range of Operand V. Ref,‘:";gce
Addition ADD _ 09,999 . 84
vV, +V
Double-precision ! : _
Addition DADD 0—99,959,959 86
Subtraction SUB 0—9,999 88
. . V | V 2
Double-precision | peyjp 0—99,999,999 90
Subtraction A .
Multiply MUL 0—9,999 . : 92
- . V 2 X V 2 = k]
Double-precision |y ryy1, 0—99,999,999 93
Multiply,
Divide DIV 0—9,999 (0—99,989,999) * 0—9,999 95
Y T— vV, + V, :
LonaPreasion i ppry 0—9,999,999, 899,999,999 0—99,999,999 98

*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 General For.m

INPUT 1 == OFERAND V1

OPERAND V3

ADD
RESULT

— OUTPUT 1

L ouTPUT 2
! .
L ALWAYS OFF
— OUTPUT 3 ;
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Table 5.16 Elements of ADD Function

Element Position Specified Number Description
« When constant K is specified, the value is the
To - Constant K {00000-09999) 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 (4000 - 49999)
» Constant register (31001 - 35096) * When constant K is specified, the value is the
Middle + Link register  (RO0O01 - 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 (40001 - 49999) The result of addition function {0 to 9,939)
« Link register (RO001 - R1024) 15 stored in 4X X X X or RX x X X,

(3) Operation

- By the addition (ADD), Vi + V:z is calculated when the input 1 is ON.
The result is treated as follows.

(a) If VI + V2 = 9999,
Vi + V3 is stored in R. The QOutput 1 remains OFF.

(b) If Vi + V2 = 10,000, Vi + V2 - 10,000 is stored in R. The output 1
is turned ON.

»+ The outputs 2 and 3 are always OFF.
»+ The result remains in R even after the input 1 is turned from ON to OFF, G
»+ Table 5.17 shows an ADD operation.

Table 5.17 ADD Operation

Input 1 Condition Operation Output |
V, ¢ V, = 9,99 V, I V,>»R OFF
ON
vV, 1 V, = 10.000 vV, + V, - 10,000—R
QFF None Not operated. OFF
@ V, t V,—R indicates that V, 1 V, operation result is stored in R.
(4) Example
Example 1:
= ooson 5_2_0
10001 -
00000 |— ;
ADD ALWAYS OFF
40051 |— 40051
(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 i1nput
relay 10001 is turned OFF.
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5.5.2 Addition (Cont'd) _

Example 2: FH 40052 [m------oo-o ) oo 43?0.
10001 secon L 00051 .
422?3 - } ALWAYS OFF 40053
40052
{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: 1 002 —------= { 40052
10001 05000 1 00051 :
oo _} ALWAYS OFF ro0ss
40052
(a) Ladder (b) ADD Qpel"ation

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 QOFF, T :

5.5.3 Double-precision Addition (DADD)
(1) Function

Operates double-precision addition in
8-digit decimal -without sign. '

(2) Form

. Fig. 5.30 shows the form of double-precision

addition (DADD).

INPUT 1—|OPERAND Vi— OUTPUT 1

OPERAND Vz— OUTPUT 2
DADD '
RESULT
(R)

ALWAYS
OFF

= OUTPUT 3

Fig. 5.30 DADD General 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 va

rious registers.

Table 5.18 Elements of DADD Function

Element s ccified Number Description
Either one of the .
following: Operand (V, = 0 to 99,999,999) is stored as follows.
Top + Input register X XXX X XX oxox +1] V ,H: Higher-place 4 digits of V,
(30001 - 30511) V,L- Lower-place 4 digits of V,
- Holding register 7
(40001 - 49598)
- Constant register| Operand (V, = 0 to 99,999.999) is stored as follows.
Middle (31001 - 355095) KX XXX ¥ X ox }ox +] V.H: Higher-place 4 digits of V.
* Link register V,L: Lower-place 4 digits of V,
(ROO01 - R1023) . ]
- Holdlng4reglster Result of operation (V, + V., = 0 to 99,995,999) is stored as follows
Bottom {40001 - 49998) XX ox XX ERE I S | (V,+ V,)H. Higher-place 4 digits of (V + V)

» Link register

(ROOOY - R1023}

(V,+V,) .- Lower-place 4 digits of [V, + V]
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(3) Operation

+ By DADD. Vi + V3 is calculated when the input ! is ON. The result is

treated as follows.

(a) If Vi+ V3

=

99,999,999,

The four higher-place digits of Vi + V3 are stored in R and the four

lower-place digits in R
(b) If Vi + V3

-

+ 1. The output 1 remains OFF.

100,000,000,

The four higher-place digiis of VI + V2 —
R and the four lower-place digits in R + 1.

100,000,000 are stored in
The output 1 is turned ON,

* The outputs 2 and 3 are always QFF.

* 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 5.13 Double-precision Additiion Operation

Input 1 Condition Opceration Output 1
V., + V,— R(Higher-place 4 digits), .
ON ViV, = 99,999,999 ’ R + | (Lower-place 4 digits). OFF
vV, + 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
40034 40055
Example 11 o}~ o051 |- ------- =
10001 40052
40056 {— +.
" bDADD } ALWAYS OFF 40056 40057
40058  |— : *
40054 40056 4000 40058 40059
40055 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 10001 is turned OFF.
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5.5.3 Double-precision Addition (DADD) {(Cont'd)

. Example 2:
N 1 . .
40054 40055
o R R 5000 0000
10001 00052
40056 |— -+
X 40056 40057
DADD ALWAYS OFF
600G 0000
40058  [— *
4
40054 [ 5000 40056 [ 5900 0058 40059
40055 0000 ap057 | 0000 1000 0000
(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 ¥: [— QUTPUT 1

OPERAND V: — QUTPUT 2

sSuUB :
RESULT |—OUTPUT 3

Fig. 5.31 SUB General Form

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

- Subtraction operation requires' three elements placed vertically (top,
middle, and bottom). Referring to Table 5,20, specify any of constant K
or the reference number of various registers,

"Table 5.20 Elements of SUB Function

Element Position Specified Number Description
‘ ’ - When constant ¥ is specified, the value 1s 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 (31001-35098) |- When contani K is specified, the value is the
Middle - Link register (ROO0I-R1024) | operand (V: = 0 to $,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 subtraction function (1 Vi—=V:| =0
- Link register {RO0O1-R1024) to 9,999) is stored in 4X X XX or RX X XX,
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(3) Operation

By the subtraction (SUB), V, - V, will 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, = 01s stored in K and only the output 2 i1s 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 5.2t SUB Operation

Input 1 Condition Operation Output 1|Qutput 2| Qutput 3
vV, >V, V.-V.,~R [1ON. s OFF OFF
ON V.=V, 0—R OFF [B10ON| OFF
vV, <V, V.-V =R OFF OFF |[i iON
OFF None Not operated. OFF OFF OFF

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

(4) Example
P F— ooso0 | 00
: 1000
Example 1 " | o000 |- o]
20060 b 40080 {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 1s turned OFF.

40061 €000
Example 2: 40062 | 5000
a0061 [==---- { )}  cost ‘
10001 00053
40062 f—-———- { 40062
- SUB 00054
40083 p— - { 40063
" 00055
(a) Ladder (b) SUB Operation

SUB in (a) executes the operation of (b) when input relay 10001 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:

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

40061 [_a000 ]

40062 [_5000_]
20081 b—---- -+ — 40061
10001 A _{(30053 a0
4?);}23 ——e _{0005)4_ 40063
00055
(a) Ladder (b) SUB Operation

after input relay 10001 is turned OFF.

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-precision subtraction (DSUB).

INPUT 1~ Vi [—OQUTPUT1

Fig. 5.32 DSUB General Form vo b ouTpuT 2
DSUB

R L OUTPUT 3

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

« Double-precision subtraction operation 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

Element- L L
Position Specified Number Description
Either one of the Operand(V: = 0 to 99,999,999) is stored as follows.
following: XX X X X KK XXX +]
Top » Input register
(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 XX X X VRV
Migale | (3100135095
» Link register V,H: Higher-place 4 digits of V.
(R0001-R1023) V.L: Lower-place 4 digits of V.
. Holding register Resuitofxoie;at;or;( |V -V i(=x0;0x99;993,9199) is stored as follows.
40001-4999
Bottom . ](_,1?1(1)‘: registfr) |V,-V.lH | Vv=V,.|L
(ROCO1-R1023) [ V,— V.| H: Higher-place 4 digits of | V,-V,IH
| V,- V.| L: Lower-place 4 digits of | V,—- V.| L




(3) Operation

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

(@) 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 | 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|Output 3
V.-V.—R (Higher-place 4 digits), - .
V> V. R+1 (Lower-piace 4 digits). OFF OFF
ON VI = Vz 0—)R. R'*'l OFF OFF
V.-V ,—R (Higher-place 4 digits), .
V. <V, R+1 {(Lower-place 4 digits). OFF OFF
OFF None Not opcrated. OFF OFF OFF
Vi-V,—R and R I 1 indicates that V,-V, operation result
is stored in R and R +1, respectively.
(4) Example
Example 1:
40064 [ e000 40066 [ 5000
ap06s | 0000 40067 [ 0000
40064 40065
i R { -
1000% 00056
40066 |[— -————-— - { 40066 40067
40068 (— -——-———- I
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 0001 is turned OFF.
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5.5.5 Double-precision Subtraction (DSUB)

(Cont'd)

Example 2: 40064 [ 4000 apoes [ 5000
40085 [__0000 40067 | 0000 40064 40085
— ao0e4 f—-—----—-- +{ —_
10007 00056 40066 40067
5000 0000
40066 f— ——————— _( }_..
"DSUB 00057 ‘
40068 pb— ——— - — = __( 40068 40069
"
{a) Ladder (b) DSUB Operation

DSUB in (a) executes the operation of (b) when input relay 10001

Only the output 3 (coil 00058) is turned
and 40069 even after input relay 10001 is

5.5.6 Multiply (MUL)

(1) Function

Operates multiply in 4-digit decimal without sign.

(2) Form

- Fig. 5.33 shows the form of multiply (MUL).

Fig. 5.33 MUL General Form

1s ON,
ON. The result remains in 40068
turned OFF.
INPUT 1 — OPERANDV: b— OUTPUT 1
CPERAND V2 — QUTPUT 2
ALWaYS
RESULT  [— OUTPUT 3.

+ MUL is the symbol denoting the multiply.

+ Multiply operation requires three elements placed vertically (top, middle,
and bottom) Referring to Table 5.24, specify any of constant K or the

reference number of various registers.

Table 5.24 Elements o

f MUL Function

Element Positien Specified Number Description
» When constant K is specified, the value i; the
‘| Any one of the following: operand _(V' = 0 to 9.999). .
Top . Irylput register . (30001-30512) -« When register 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 {RO00L-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 9,999).
Result of operation (| Vi+V:| = 0 to
99.999,999) is stored as [ollows.
Bott » Holding register (40001-49999) XX K KX XX XXX + 1
ottom - Link register (ROO01-R1024) [((V.+VoH | [ (V+V,L |
(V,+V.H: Higher-place 4 digits of {V.,+ V. JH,
(V.+V.L: Lower-place 4 digits of (V. + V)L,

(3) Operation

- By the multiply (MUL), V, X V. is calculated when the input 1 is 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. Output 1

is turned ON.
Table 5.25 shows a MUL operation.
_92_



Table 5.25 MUL Operation

Input 1 |[Condition Operation Output 1
V. xV,—R (Higher-place 4 digits),
ON None R+1 (Lower-place 4 digits). :
OFF None Not opecrated.
(4) Example
Example 1: _
—{F— coso0 — 500
10001
00010 |— X
MUL ALWAYS OFF
40070 j— 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:

30001 500

| ao00r = 30001 [ 500 ]

10001
00100 |— X
MUL ALWAYS OFF
40072 f— l

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. Thé 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
+ Fig. 5.34 shows the form of

INPUT 1 — operaNnDv; |— OUTPUT 1

double-precision multiply (DMUL). OPERAND V2 |~ OUTPUT 2
ALWAYS
omMuL OFF
Fig. 5.34 DMUL General Form RESWT  (— OUTPUT 3

—-93 -



5.5.7 Double-precision Multiply (DMUL) (Cont'd)

- DMUL is the symbol denoting the doubleprecision multiply.

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

Table 5.26 Elements of DMUL Function

Element Position Specified Number Description
Operand {V, = 0 to 99,999,999) is stored- as follows,
Either one of the XX X X X XX XXX + 1
Top following: ! vV H | ’7 VL ]
» Input register T } —
(30001-30511) \\;IS lI:Iigher place 4dQ1g_1ts (}f\)’.
- Holding register L ower-plgce 4 digits o .
(C400()ti-4?998). . Operand (V.= 0 99,999,999) is stored as follows.
- Constant register
Midat (31001.35005) XX XX X XX W KK+ ]
tadie + Link register l V.H | [ VaL |
(ROO0L-R1023} V.H: Higher-place 4 digits of V.
V.L: Lower-place 4 digits of V.
Result of eperation (V,x V. 0 to 99,999,999) is stored as follows.
X X X X X X X K X ¥ +1]1 XX X XX +2 XXX UK +3
Bottom ‘afggé?ig;eggger (Vix V), (Voxv)e | [ (vixvas | [ (Vaxvo). |
.« Link r;giqter (V. V.).. Most significant 4 digits of (V(xV.)
{ROOOI-R‘IOQI) (V|XVz)zZ Higher—place 4 digits of (lev-z)
(V. % V.)a: Lower-place 4 digits of (V. xV.)
(V. % V.).: Least significant 4 digits of (V. xV,)

(3) Operation

- By the double-precision multiply (DMUL). V,xV, is calcutated 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, R+2, and R +3 after the input 1 is
turned from ON to OFF.

« Table 5.27 shows a DMUL multiply.

Table 5.27 DMUL Operation,

Input | | Condition Operation . LOutput H
V. xV,—R (Most significant 4 digits), e ;
R +1 (2nd most significant 4 digits),
ON Non'e R+2 (2nd least significant 4 digits},
R+ 1 (Least significant 4 digits).
OFF None Not operated.
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(4) Example

- 40074 |— OUTPUT 1 40074 40075
+0001 | ovoz | ooco ]

40076 = 40076 40077
DMUL } ALWAYS OFF x‘) l 0005 | 0000 I

40078

B 40078 0078 40080 40081

| 000 | ooio | ooco | oooo ]
(a) Ladder {b) DMUL Operation

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

The output 1 is turned ON.

input relay 10001 is turned OFF.

5.5.8 Divide (DIV)

(1) Function

The result remains in 40078-40081 even after

Operates divide in 4-digit decimal without sign.
(2) Form
+ Fig. 5.35 shows the form of divide (DIV).

INPUT 1

Fig. 5.35 DIV General Form

OPERAND Vi F— QUTPUT 1

— OFERAND V2 [— QUTPUT 2
DIV

RESULT — OUTPUT 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

Deascription

Top

* Cnstant K

(0-9999)

Any one of the following:

+ Input register

+ Holding register
» Constant register

+ Link register

» Timer register

(30001-30511)
(40001-49998 )
(31001-35095)
(RO0O01-R1023)
(50001-50511)

* When constant K is specified, the value is the
operand (V. =0 to 9,999).
* When register reference Nos. are specified, the
operand (V,=0 to 99,989,999) is stored as follows.
X X X ® X KoK M+
[ VH | VL |
V.H: Higher-place 4 digits of V.
V.L: Lower-place 4 digits of V.

Middle

« Constant K

(1-9999)

Any one of the following:

* [nput register

* Holding register
+ Constant register

» Link register
+ Timer regiter

(30001-30512)
(40001-49999)
(31001-35098)
(RO0D1-R1024)
{50001-50512)

* When constant K is specified, the value is the
operand (V.=1 to 9,999),

* When register reference Nos. are specified, the
contents are the operand (V.=1 to 9,999).

Bottom

» Holding register

« Link register

(40001-49998 }
(RODOI-R1023)

Result of divide function (V.+V.) is stored as
fotlows.

Where input 2 is OFF,  Where input 2 is ON,

AR X o X X X X x X +] HoX X X XX X % X +1

[ ] ] [ ]

The quotient  The remainder  The integer  The decimal
quotient guotient




(3) Operation

- By the divide (DIV), V, &+ V, is calculated when the input ! is ON.
The result is treated as follows.

(D If the input 2 is OFF,

@

The quotient of V,

~ V, is stored in R and the remainder in R+1 .
Only the output 1 is turned ON.

If the input 2 is ON,

- The integer part of the quotient of V, - V, is stored in R and the

decimal part (rounded off to the fifth decimal place) in R+1. Only
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.

In the following cases, divide operation 1s not executed and zero is
placed in each of R and R+1. :

(1) When V, = 0, the output 3 is turned ON.

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

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

Tabie 5.29 DIV Operation (Constant in Top Place)

input 1 Input 2 | Condilion Operation Cutput 1 | Output 2 | Output 3
. _R {Quotient) Al
oN OFF Vex0 Vi Ve l:+] (Remainder) ; i OFF OFF
Ve =0 0 ~B41 OFF
B R tinteger quotient) i i
ON OF Ve =0 V‘TVZ"EH (Decimal quolient) ON o
Ve=0 0 —“Bt+ OFF
OFF ON None Not operated ) ‘OE-;F
OFF -
@ V. + V.oR and R-1 indicate that a result of Vi, = .V,

is stored R and R +1 respectively. v

Table 5.30 DIV Operation (Register in Top Place)

Input 1 tnput 2 Condition Operation Output 2 | Output 3
. R . R Quotient)
Vo 30, Vin< V2 | (Vinx 10000-Vic) Vo3, o (HESUEDE ) OFF OFF
ON OFF | Ve=0, ViV 0—~Ry CEFEONTT] OFF
o H 3(;, B
; . ) oy R Integer guotient) -
Yz %0, Vin< Ve [ (Vinx 10000+ Vi) + Vo= EDec?ma\ quc:twen)l) Fria OFF
ON ON | V20, ViuzVe 0-E., OFF
' ‘ R T iONG
V=0 © —R+1 oM
OFF SPE None Not operated. OFF l OFF OFF
V, - V.—R and R+1 indicate that a result of V.=V,

is stored R and R +1 respectively.



(4) Example - Divide

Example 1:

—

10001

60100 =

00003 -
DIv

40082 -

(a) Ladder

Example 2:

0D100 B
10002
00003 ~
Div

40082 —

(a) Ladder
Example 3:

I-—‘ apoRe -
10001
00300 —
D
40085 |—

agosa [ o100 |
40085 |_0000

(a) Ladder

Example 4:

10002

40084 0100
. 40085

(a) Ladder

Example 5:

— soom
10002
40088 |-
DIV
20089 |—

30001 | 0005
30002 | 4321

40088
(a) Ladder

* 300

i

40082 40083

203 | o001 |
—

QUOTIENT REMAINDER

(b) DIV Operation

18

II1.Ii

40082 40083

00

—
INTEGER DECIMAL
QUOTIENT QUOTIENT

{b) DIV -Operation

12

40084 40085

2
=

00
=

©
=
L=}

40086 40087

225 [ oo ]

QUOTIENT REMAINDER

{b) DIV Operation

40084 40085

l

40086 40087

e —

INTEGER DECIMAL
QUOTIENT QUOTIENT

(b) DIV Operation

|

30001 30002

-

2p0gs | 100 |
- |

40089 40090

QV_I&V_/
QUOTIENT REMAINDER

(b)Y DIV Operation

DIV in (a) executes the operation of
(b) when input relay 10001 is ON. Only
the output 1 is turned ON. The result
remains in 40082 and 40083 even after
input relay 10001 is turned OFF.

DIV in {(a) executes the operation of
(b) when input relay 10002 is ON.

Only the output 1 is turned ON. The
result remains in 40082 and 40083 even
after input relay 10002 is turned OFF.

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

Only the output 1 is turned ON. The
result remains in 40086 and 40087 even
after input relay 10001 is turned OFF.

DIV in (a) executes the operation of
(b) when input relay 10002 is ON.

Only the output 1 is turned ON. The
result remains in 40086 and 40087 even
after input relay 10002 is turned OFF.

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

Only the output | is turned ON. The
result remains in 40089 and 40090 even
after input relay 10001 1s turned OFF.
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- 55.8 Divide (Cont'd)

DIV in {a) executes the operation of
(b) when input relay 10002 is ON.

Only the output 1 iz turned ON. The
result remains in 40089 and 40090 even
after input relay 10002 1s turned OFF.

Example 6:
30001 30002
00T 1
10002 .
a008s [ 100 |
40088 — * ‘-
o
40089 40090
ooss |-
L.._.v_/_v_l
30001 | 0005 INTEGER DECIMAL
o002 [ a3z QUOTIENT QUOTIENT
acosg [_100 ]
(a) Ladder {(b) DIV Operation

5.5.9 Double-precision Divide Function (DDIV)

(1) Function

Operates double-precision divide function

in 8-digit decimal without sign.

(2) Form

+ Fig. 5.36 shows the form of double-presision divide (DDIV).

+ DDIV 1s the symbol denoting the double-precision divide.

INPUT 1 —{ OPERAND Vi [ QUTPUT 1
INPUT 2 — OPERAND Vz —OQUTPUT 2
DOIV
Fig. 5.36 . DDIV General Form RESULT —OUTPUT 3
vertically

= Double-precision divide operation requires three elements placed
Referring to Table

(top, middle, and bottom ).
number of various registers.

Table 5.31

5.31, specify any reference

Elements of DDIV Function

Pecified Number

Element Position

Description

Either one of the following:

The operand (V.=0 to 9,999,999.899,699,899) is
stored as follows.

X KK H P | XX X H X +2 X ¥ XXX +3
+ Input register (30001-30509). vV.H VH VL VL
Top - Holding regist_erA (40001-49996) |VHI' ]ﬁlosl sigr;ifzcar!t |4 diglitsl ofi \l — J ’
:Eiﬁﬁsl;g;itstr:rglster Eglggolfg?ggi) V.H.: 2nd most significant 4 digits of V,
V.Li:: 2nd least significant 4 digits of V,
V.L.: Least significant 4 digits of V,
Either one of the following: _ .
- Input register (30001-30511) '}“hﬁ operand (Vz-—I to 99,999,999) is stored as
Middle + Holding register E4000§-499983 N Higher-place 4 digits of V
- Constant register 31001-35095 T i = ’
- Link register (ROGOL-R1023) P V.H | [ VAL ] vil: Lower-place 4 digits of V.
The result of opération (V,+V.) is stored as
follows.
Where input 2 is OFF,
X X X X X X X X XX +| X X XXX +2 X X X X x +3
Either one of the following: | H ] | | | |
Bottom - Holding register (40001-499986)

» Link register

(RO0OOL-R1021)

Quotient of (V.= V.) Remainder of (V.+ V)

Where input 2 is ON,

XX KX K XX XX K+ XX X N+ D XXt X ¥ 43

| I | |

Integer quotient of (V. < Vi) Decimal quotient nf [V, + V)

e s



(3) Operation
By the double-precision divide (DDIV), V, = V, is calculated when the
input 1 is ON. The result is treated as follows.

(D If the input 2 is OFF,

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 the 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
V, = 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 guotient of V, +
V, are stored in R+2 and the four lower-place digits in R+3.
Only the output 1 is turned ON.
@) The result remains in each of R, R+1, R+2, and R+3 even after the
input 1 is turned from ON to OFF.
@) In the following cases, the divide operation is not executed and zero is
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 gquotient or the integer part of guotient overflows in R and
R—+1, the output 2_ is turned ON.
Example: Where V, = 5,000,000,000, and V, = 10, the quotient
5,000,000,000 cannot be stored in R and R+ 1.

Table 5.32 shows a double-precision divide operation (DDIV).
Table 532 DDIV Operation

“ Input 1 input 2 Condition Operation Cutput 1 | Cutput 2 { Output 3
Vo= (VX 10"+ Ve )& 00 [ (Ve X 08V 108 V-0 10 V)= (Vi XA 07 F Ve ) —
(Yo K 1054 Vo) 2 v v
Higher-place igher- igi
8 gt of V- R {Higher-place 4 digits of quotient). OFF OFF
R-=1 (Lower-place 4 digis of quotient),
ON OFF R+ 2 (Higher-place 4 digts of remainder),
R+2 {Lower-place 4 digis of remaingder).
V20 0=R, R+1, R+2
e X 10° V2V —R, . R+2, R+3 OFF OFF
Va={) C—R, R+1, R+2 R+3 OFF OFF
Ve=(Vu X107+ V)20, [ (Vo X024V 1B H VL X105V i) (Ve X0 V) —
(Vi X105+ Vel V2 Vi Vs
Higher-place A (Higher- i
8ot ol v {Higher-place 4 digits of integer quouenp OFF OFF
R+1 [Lower-prace 4 digis of integer quotient),
ON ON R+ 2 [Higher-place 4 digits of decimal quobent),
R+3 {Lower-place 4 digits of decimal quotient).
Ve %0, 0—R | :
(X A0k Va2 Ve —R, R+1, R+2 R+3 OFF OFF
Ve=( 0—+R, R+1, R+2, R+3 OFF OFF
OFF [ON, OFF | None Nct operated. OFF QFF
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(4) Example

Example 1:
20091 [ 5350 40091 40097 46093 40094
4l —
) 01001 0091 a00e2 [ 0007 ‘ [ooo0 T co01 T ooco  ooco |
40093 [ 00CO :
40095 40094 [ 0000 40085 40096
40095 | 0003 0003
by 40086 | 0000 |
e 40097 40098 40099 40100
[ cooc | 3333 ] ovor | ocoo |
- v Te—
QUOTIENT REMAINDER
(a) Ladder . (b} DDV 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 0000
— 40081 - 40092 | oom
10002 40093 { 0cOD
40094 | 0000

40085 [
. 40095 | 0003
DoV ap0gs | 0000

40097 |—

(a) L'_c]dder

40031 40002 40093 40094
[‘0000 [ o001 ] cooc [ oooo |

40095 40096

40007 40098 40098 40100
[ 000 [ 3333 [ 533 | 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 10001 is turned OFF.

~100—



5.6.10 Programming Arithmetic Logic and Precautions

In all arithmetic operations, add, subtraction and multiply functions 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 arithmetic operations reguire 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 6 7 8 g 10 11

LINE1 p—{H 40100
- 10001
2 b 40101 |~
sUB
3 40102 =
4 —
5 p—}— 20103 |
10002
5 40105 =
DsuUB
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 }: Example 2Z2:
40109 = — oocso 00001
10001 10002 10001 LCTR
omoe |- 40111 — ooooo |-
10003 10004 SUB 10002 40D
40110 [— 40111 [~
Example 3:
i oooo2 | ocoor |-

10001
00000 |- oooac
sSuB SuUB
40112 |- 40113 |~
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(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 arithmetic
circult, except relays.

If results of addition and double-precision addition operations exceed
9,999 or 99, 009 999, 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 1i: - Example 2:
_.1 }— 30001 {— ——I l— 40116 o] |,_ ________ _( )_
10001 10001 10002 0005%
00100 - aon7 b < =
MUL sUB 10003 00060
40114 = 0118 —f p—-----"-~ «
1 10004 00061
Example 3;

— 40119 I 40120 p— 40119 |—

40119 T 40119 =t 00085 |—
SUB CMBIT BLKM
40119 | ©ooo 00001 b—

(4) Execution of Arithmetic Operations (Only One Scanning Cycle)

To execute za constant arithmetic operation, connect the inputs directly to the
power rail on left. To execute it only in one scan, use a transitional contact

as an input.

Example 1: - Example 2:
30001 — ”__ 00000 b—
10001
- ot 00001 = Qoooo |
MUL . sSuUB
40121 P 40123 [

() ORed Qutputs of Arithmetic Operations

Outputs 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: -
— a0z |- {
10001 ] Q0071 .
40125 '
sue ON AT {40124} =(40125)
40126 —
@ (4% % % x) veeee 4x x X xcontents




)

Example 2:

’__“'___ s0127 L OM AT IMPOSSIBLE DIVIDE
10001
— 40129 |q--—-oee - {
oy ] Qoo72
40130
Example 3:
r-lH— 40132 40134~ Multiply is executed regardless
10001 of the result of subtraction
40133 o0100 ~ {cascade operation) .
SuUB MUL
40134 40135 [

5.5.11 Example — Application Circuits of Arithmetic Functions

(1) Ciearing 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:
— — coooe |- —f 1 2014 - ooooo |
10001 10001 10001
00000 40141 |- 00000 [~
SUB SUB : ADD
40141 — 40141 — . a4 -
Cascaded Cascaded ' Cascaded
connection connection connection
enable enable disable

* To clear two successive holding registers to 0

' ooono

10001

Example:

When input relay 10001 ig ON,

ooooo the contents of 40142 and
ML 40143 become 0.
a4z -

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 in Examples 1 and 2 below.
In both cases, 9999 is set in 40144 during the scanning cycle when input
relay 10001 is turned ON.

Example 1: Example 2:
—{|p— oseee —4—{ ossee |-
10001 10001
00000 [ ' cooco -
SUB ADD
40144 ap1a4 —
Cascaded connection ! Cascaded connection
enable 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
cyvcle when input relay 10002 is turned ON. E

Example 1: Example 2:
—— o001 |-
10002
00000 }-
ADD
40145 |-
Cascaded connection Cascaded connection
enable ) disable

If the content of 30001 is greater than 10,000, it cannot be sct correctly to
40145. The valuce of 30001 minus 10,000 is sect to 40145, Use the method

of Example 1 in this casc.

(3) Limiting Contents of Holding. Register

(O To limit the maximum value

Example:
40146 00500 [—
oosoo | 00000 The maximum value of
suB UB « Lhe contents of 40146
anar | ao1ae is limited to 500, i.c.
L (40146 =500.

%) To limit the minimum value

Example:
00100 +— 00100 =
The minimum valuc of
ao146 | | oocoo - )
SUB suB . t.hc_ com.;cnts of'40146 s
sna7 = | 4048 limited to 100, i.e. 100 =
(40146).

~104 -



& To limit the range

Example: !
| 0196 1 00500 — The range of the contents
wosco - | aooon | of 40146 is limited in a
SUB sUR range of 100 to 500, i.c.

worar | aoras b 100 (40146)=500.

— ooto0 | oo100 |—

40146 .}~ | ooooo |—
sus SUB
40147 |~ | amas |—

(4) Stepping Switch (Havi'ng a few Steps) i

A stepping switch having a few steps can be programmed in the follgwing way.
Example: Stepping switch with 6 steps

{a) Step Circuitry N0 {Stap)

Step No:
N=1
o———— |
00081 i
Nw?O—-—-( 2 |
\ 00082 i
N=3 ¢ a
00083 i
! N =4 Or———— 4 I
eSO }— s
) 00085 !
N Step No N O—————{ }— &
00086 .
(b) L.adder Diagram
ocoo7 = o000t —1 C0001 f— !
00080 UCTR |
40151 | oooop b R B e e -( —
10002 ADD sus 00081
40151 |- 40152 — 00003 _________7_____'.__( )_
. 00082
40151 f—mmmmmm e {
sSuUB 00083
40152 tH 00005 b—-—— e~ «
100084
40151 fr—-m————— {
SUB ' 00085
- A0152 P — e ——
000886
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5.5.11 Example—Application Circuits of Arithmetic Functions (Cont'd)

(5) Scaling CPU MODULE
WEIGHT (0-600 TONS) ’ L

I B2703 30005 40163 !

WEIGHING] 0 TO+10V ANALOG

MACHINE [ NpUT 0 TG 4000 — 070600
| ‘ 1 |
) C/O ALLOCATION, SCALING B

BINARY SPECIFIED LADDER

i

Fig. 5.37 Reading Analog Slgnal and Scaiing

- Assume that a voltage signal of 0 to +10 V comes from the weighing
machine to the analog input module B1075-1, as shown in Fig. 537, which
converts the voltage signal to a numeric data of 0 to 4000 and enters it in
input reglster 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.

—— 3o0cs 40161 40164 a0163
00087 _[ :l-
00600 04000 | osoco 0000¢  |—

READING :
WEIGHT MUL Div S5UB ADD
40161 40162 40165 =~ 40163 F—
800 _ .
(40163) = ;7 (30005)

The quotient of division is obtained by
M rounding the first decimal place.

Fig. 5.38 Scaling Circuit

(8) Saving I./0 Modules

It is very easy to let the GL60H or GL70H read a value set by a digital
switch or let a digital indicator display data stored in the GL.60H or GL70H
by allocating the register to the 1,70 module. The 2000-series IO module
can deal with 4-digit BCD data. Therefore, efficiency is the highest when 1t
deals with four BCD digits.

The following i1s 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 l-and 3-digit.

(D Saving input module

HOPPER
NUMBER WEIGHT

DIGITAL INPUT MODULE H won oo H osan |
SWITCH ~Qs( ol (B2603) 10001 . w0171 [ oeoo
L 40100 - vieol - pajgp = 40172 [ CDAB
%1 BIN ML DIv 40173 | 00CD } WEIGHT
1 | Pl 1 46173 p— 40174 | O0AB § HOPPER
x10 NUMBER
‘ INPUT REGISTER
30001
m X160
. * 1000
iNPUT RELAY
10001

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

1
TIMER ELAPSED I
NUMBER TIME

OUTPUT ‘

MODULE c e la || DGmAL

(B2602) DISPLAY
w1 |
|
' > 10 .
OTUPUT REGISTER .
40181 X
- - 100 !
- 1000 i

@P E.F.Gand H arc 0 to 9 and cach digit is output by BCD code.
j

(b) Ladder Diagram

40175 40178 = 40175 E |
'
40176 OFGH '
01000 p— 40176  |— 40177 o !
MUL ADD 40178 E00Q o
40177 |— 10179 = i
|
40179 p— |
' ]
40180  p— :
BCD i

1 l =

E x 1000 + FGH = EFGH
(Where 0 £ E = 9,000 = FGH = 999)

Fig. 540 Having QOutput Module
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5.6 SIGNED ARITHMETIC FUNCTIONS
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 in Table 5.33.

Table 5.33 Types of Arithmetic Functions

Type Signed Symbol Operator Range of Operand VllRange of Operand V. Relfjg'::ce
Signed Addition SADD -9,999 to 9,999 109
Signed i Vv, + V, :

Double-precision} SDAD -99,999,999 to 99,999,999 112

Addition

Signed Subtraction | SSUB v V -9,999 10 9,999 115
. | 2 ..

Signed . -V, compared

Double-precision| SDSB to V., -09,999,999 to 99,999,999 117

Subtraction

Signed Multiply SMUL V, XV, -9,999 to 9,999 120

Signed Divide SDIV VvV, -V, -9,999 to 9,999* -9,999 to 9,999 122

” . ) .
The range of V. becomes as with when two successive registers are used.

5.6.2 Sign Representation
With GL60H, GL.70H, the internal representation of negative numbers is as follows:
(1) When a negative value is input in 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.

(3 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

M 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 to 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. i
* 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 referen;ce numbers
~of various registers.

INPUT 1 — OPERAND V) [~ OUTPUT 1

]
OPERAND V2 |~ QUTPUT 2 |
SADD |

. 1
Fig. 541 SADD General Form RESULT(R) [~ OUTPUT 3 (ALWAYS OFF)

Table 5.3 Elements of SADD Function §

Element Position Specified: Number Description |
To Any one of the fellowing: * When register are specified, the contents G
P + Input register *  (3000i-30512) arc 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 , (ROD0OI-R1024) are the operand (V. = -9,999 to 9,999),

. . . ' The result of addition function
Holding register E?{O(?(?Ol:llg?ggt)l) (V, + V, = -9,999 to 9,999) is stored |
in 4xxxx gr Rx x x x_ | |

Bottom ! ]
* Link register

(3) Operation |

* By the addition (SADD), V, + V, is calculated when the mput 1 is ON.
The result is treated as follows.

DIf0 =V, +V, = 9999
V, -+ V, is stored in R. All outputs remain OFF.

® If V., + V, = 10,000, V, + V,; - 10,000 is stored in R. The output 1
remains OFF and the output 2 is turned ON.

@ 1f 9999 = V, + V, = -1, . | ;

V, + V. is stored in R. The outpﬁt 1 is turned ON aﬁd output 2
remains OFF. :

@IV, +V, = -10,000,
V., + V, + 10,000 is stored in R.
The outputs 1 and 2l are turned ON,
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5.6.3 Signed Addition (SADD) (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 5.35 shows an addition operation (SADD).

Table 5.35 SADD Operatlon

Input 1 Condition Opcration Qutput 1
0= VI + V2 <09 999 VI + V2= R "OFF | OFF
10,000 = V1 + V2 V1 = V2 - 10,000 R :
ON 9,999 = VI + V2= -1 V1 + VZ—R
V1 + V2 = - 10,000 V1 + V2 + 10, 000— R
OFF None Not opcratcd:
(4) Example

Example 1:

__I I.__ 20050 o cccmmnmnnnan _— - 40050 - 1000
{050 .

L 10001 40051
I —

¥
SADD 00051 - 40051 2000
i

40052 — ALWAYS OFF

4005C - 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: . -
A o
00050
10001 40051 _ *
e _— —
SADD 00051 40051 ~ 2000
40052 — ALWAYS OFF - . i 1
o [ s
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:

_l '— 40050 s —_ 40050 - 3000
10301

40051 *

SADD 00051 40051

40052 f— ALWAYS OFF

|
!
I

40051 - 8000

. ' |
{a) Ladder {b) SADD Operation
|

SADD in (a) execules 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 1s
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. 542 shows the form of signed double—pfecision addition (SDAD).
- SDAD is the symbol denoting the double-precision addition.
. SDAD operation requires three elements placed vertically (top, middle, and

bottom ).

Referring to Table 5.3

various registers.

6, specify any of reference numbers of

i

INPUT 1 —{OPERAND Vi— QUTPUT 1

fOPERAND V2

SDAD
RESULT(R

— OUTPUT 2

L QUTPUT 3 (ALWAYS OFF)

Fig. 5.42 SDAD General Form

Table 5.36 Elements of SDAD Function

Element Positicn Specified Number Description
Operand (V.= — 99,999,999 to 99,999,999) is stored as
follows. :
To X X X X XX X XX+
° .
Either one of the following: V.H: Higher-place 4 digits of V.
- Input register  (30001-30511) V.L: Lower-place 4 digits of Vi
- Holding register (40001-49993) .
.+ Constant register(31001-35095) Operand (V.= — 99,999,999 to 99,999,999) is stored as
- Link register {R0O00:-R1023) | follows. _
Middt XX X X K KX WX X +]
) :
V.H: Higher-place 4 digits of V:
V.L: Lower-place 4 digits of Va
Result of operation {V,+V,= —053,999,990 to 99,099,999)
is stored as follows.
. . Example,
Bottom : {Ipl}?l?g }'f}tglster %tllito()oé)ol#g?g%?}) KWK KX : HX WX X +1
i register ) : V,+V,) L
(V,+V,) H: Higher-place 4 digits of (V. +V.)
(V,+V.) L. Lower-place 4 digits of (V. +V.)
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1

(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,=99 999,999 '
V,+V, is stored in R and R+1. All outputs remain QFF. !

@ 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 —99,999999=V,+V,= 1, o
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, 5
Vi+ 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. | f

Table 5.37 SDAD Operation f

Input | Condition Operation Output'l { Output 2
0=VI1+V2=99,999,9%9 V1i+VZ—R OFF; OFF
100,600,000=V1+V2 V1+V2-100,000,000—R

ON —99.999,999=V1+ V2= - | VI+Vi—R
V1+VZ< — 100,000,000 V1+VZ+100,000,000—-R
OFF  None Not operated.

t
PR
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(4) Example

Example 1:

40
—| |— Provc R —{ ;;: 40051
~ 0001 000
10001 40052 ) 00051 I : 1 0 |
soap | o +
Qa2 40052 40053
40054 |— ALWAYS OFF o | oo ]
40050 - 0001 40052 0003 10054 ¢ 10055 ’
40051 0000 40053 0000 I ooz T 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:
20050 b eeeeeeeemeee — 40050 40051
~ 0010 0000
10001 40052 00051 | | |
e — — R

SDAD 00052 40052 40053
40054  — ALWAYS OFF — o o l

40050 - 0010 40052 - 0020 10054 1 20055
40051 0000 40053 0000 o | oo l
(a) Ladder (b) SDAD Operation

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__ 40050 I —_— e 40059 40051

10001 40052 00051 [ -s000 | o0 |
span | T *

00052 40052 40053
40054  }—aLways oFF [Zaw | |

49050 - 500C 40052 — 6000 10054 l 20055
40051 0000 40053 0000 [ -ooe” ] oooo ]
(a) Ladder {(b) SDAD Operation

p

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 — OPERANG Vi t— QUTPUT 1 !

OPERAND V2 |[— OQUTPUT 2
s5u8
RESULT [—OUTPUT 3 (ALWAYS OFF)

Fig. 5.43 SSUB General Form ’

* Fig. 5.43 shows the form of signed subtraction (SSUB).
* S5UB is the symbol denoting the digned subtraction.

+ S5UB operation requires three elements placed vertically (top, middle. and
bottom ). Referring to Table 538, specify any of the reference numbers
for each of the top, middle and bottom elements. i

Table 5.38 Elements of SSUB Function |

Element Positivn Specified Number Description ; q
To Any one of the following: - When the registers are specified, the contenis
P * Input register (30001-30512) are the operand (V, = -9,999 to 9,999).
* Holding register (40001-49999)
Middle - Constant register  (31001-35096) * When the registers are specified, the contents
+ Link register (RO0OOI-R1024) are the operand (V. = -9,999 to 9,999).
Bottom - Holding register {40001-49999) The result of SSUB function ( |V, - V.| = -9,9%
© - Link register {RO0DI-R1024) to 9,999) is stored in 4X X X % or RX X X X .

(3) Operation |

- By the SSUB, V, - V, will be calculated when the input 1 is ON. The
result is treated as follows.

DOIf0=V,-V, = 9999,
V., - V. is stored in R and all the outputs remain OFF,
@ If V, - V, = 10,000,

V.- V., — 10,000 is stored in R, the output 1 remains OFF and the
output 2 is turned on. :

@ If 9999 =V, — V, = —]

V, -V, is stored in R, the output | is turned ON and the output 2
remains OFF.

@I v, —V, S—IOOOO

Vi — V, + 10,000 is stored in R, and both of the outputs l 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 even after the input 1 is turned from ON to OFF.

« Table 5.39 shows a SSUB operation.

Table 5.39 SSUB Operation

Input 1 ‘ * Condition Opcration Output 1 | Output 2
0=VI-V2 =999 V1-VZ—R OFF OFF
10,000 = V1-V2 V1-V2- 10,000 — R OFF '
ON
-9,999 2 V1-V2 = —1 ) Vi-VZ2—R - YN OFF
Vi-Vv2 = -10,000 V1-V2 + 10,000 = R 3
OFF None Not operated - OFF OFF
(4) Example '
- Example 1:
rl I—— 40050 f——emmmmm s — . A0 - 100
S 00050 }
10001 40051 - ) . ; - N
e e ( ) !
SSUB - - 00051- - 40051 - 200
40052 . |— ALWAYS OFF

| H *_

40050 - 0100 40052
40051 0200 '
" (b) SSUB Operation

(a) Ladder

SSUB in (a) executes the operation of (b) when input relay 10001 is ON.
The outpuis 1 and 2 remain OFF. The result remains in 40052 even after

input relay 10001 is turned OFF: - !

Example 2: ;
H o e
- : e ©oop0s0 ‘
10001 40051 : -
T — ....._.....( )___._ ‘I -
SSUB 00051 40051
40052 |— ALWAYS OFF T
40050 - 0100 40052 -300
40051 —0200
(a) Ladder ' (b) SSUB Operation

SSUR 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 e _— 40059 - 5000 |
- 00056

10001 4005t - ‘

S —

SSUB 00051 40051 :

40052 —— ALWAYS OFF . 1 ;

|

40050 Z5000 40052 !

40051 6000 I

(a) Ladder {b) SSUB Operation

1
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.
remains in 40062 even after input relay 10001 is turned OFF. ;

;The result

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 1 —

Fig. 544 SDSB General Form

|
|

- QUTPUT 1

Vi

v: | OUTPUT 2 I
SDSB ,

R OUTPUT 3 (ALWAYS OFF)

« SDSB is the symbol denoting the signed double-precision subtraction.

+ SDSB operation requires three elements placed vertically (top. middle,

and bottom).
for each of the top, middie and

Table 5.40 Elements SDSB Function

Referring to Table 5.40,

specify either reference number
bottom elements. |
|

Element Position Specified Number Description !
Operand (V, = -99,999,999 to 99,999,999) is stored
as follows. .
Top XX X X X XXX X X+ ]
: .
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)
. Constant register (31001-35095} Operand (V, = -99,999,999 ‘to 99,999,999} is ‘stored
- Link register (RO00I-R1023) | as follows.
Middle ‘ XK MK R ><><><><><+l
V.H: Higher-place 4 digits of V..
V.L: Lower-place 4 digits of V..
Resuli of operation (-99,999,999 to 99 999,999) is
stored as follows,
Bottom » Holding register (40001-49998) X X KX X X X X X ><I+l
s Link register  (RO00I-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 SDSB, V,-V, will be calculated when the ipput 1 is ON. The
result is treated as input 1 is ON. The result is

OIfo =V, -V, = 99,099,999,
V-V, is stored in R, and all outputs remain OFF.
@ If Vv, - 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.

@ If —99999,999 = V, -V, = -1,
V - V, is stored in R. The output 1 is turned on and the output 2
remains OFF. : :

@ 1If V, - V, = 100,000,000,
VvV, -V, + 100,000,000 is stored in R and the outputs 1 and 2 are
turned ON.

» The output 3 is always OFF.
+ The result remains in R even after the input 1 is turned from ON to OFF.
- Table 541 shows SDSB operation.

Table 5.41 SDSB Operation

Input 1 Condition : Operation Output 1 | Output 2
0=V1-V2 = 99,999, 999 Vi-V2—-R OFF OFF
ON 100, 000, 000 = V1 - V2 V1-V2- 100,000,000 > R itoN
-99.999 999 = VI-VZ= -1 VI-VZ—R
V1-V2 = -100, 000, 000 V1-V2+100,000,000— R
OFF _— Not opcrated.'
(4) Example
Example 1:
__I I_ 40050 | L _ 40050 40051
L0001 20052 00051 [ oo | ooce ]
spse | T :
00052 40052 40053
40064 —ALWAYS OFF [— 0100 I 000 J
40050 0300 40052 0100 0054 ! 40055
40051 0000 40053 0000 om0 [ oo I
{(a) Ladder (b) SDSB Operation

SDSB in (a) executes the operation of (b) when input relay 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:

.

10001

40050
40052
SDSB
40054

40050
40561

- 0100
0000

—— ALWAYS OFF

e —_—

00052

40052

0200

40053

0000

(a) Ladder

40050 40051
[ 100 D ]
i

40052 40053 1
[_ 20 [ o000 C]
l .

40054 40055

=]

oo ;|
|

(b) SDSB Operation

SDSB in (a) executes the operation of (b) when inﬁut relay 10001 is ON.
Only the output 1 (coil 00051) is turned ON. The output 2 remaiﬁs OFF. The
result remains in 40054 and 40055 even after input relay 10001 is turned OFF.

Example 3: ‘
|
1
0o e ‘ 40050 40051
_ 1
10001 40052 00051 I— Suo I oo . ]
spsg [ T oo - |
: 00052 40052 40053 |
0054 —ALWAYS OFF | 00 | oo 1]
l.
40050 - 5000 40052 6000 40054 1 0055
40051 0000 40053 0000 -
[ -1000 | o000 i
) |
(a) Ladder (b) SDSB Operation

SDSB in (a) executes the operation of (b) when input relay 100Q1 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 1s turned OFF, !
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5.6.7 Signed Multiply (SMUL)

(1) Function

Operates signed multiply is 4-digit decimal.

(2) Form _ .

- Fig. 5.45 shows the form of signed multiply (SMUL).

INPUT 1 —| OPERAND VvV |— QUTPUT 1

OPERAND V2 — QUTPUT 2
SMUL
RESULT®wy — OUTPUT 3-

ALWAYS
OFF

Fig. 545 SMUL General Form .

- Multiply operation requires three elements placed 'vertically (top, middle,
and bottom). Referring to Table 5.42, 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
To Any one of_ the following: - When registers are specified, the contents are the
P - Input register  (30001-30512) operand (V, = —9,999 to 9,999).
- Holding register (40001-45999) ; .
Middle - Constant register (31001-35096) - When registers are specified, the contents are the
- Link register (ROO0I-R 1024} operand (V.= —9;99% to 9,999).

The resuit of SMUL function (VIXV2=

. —99,920,001 to 99,980,001) is stored as follows:
- Holding register (40001-45998} XXX X XXX XX + 1
- Link register (R0001-R1023) [ WixXvVae 1 (VIXv2) |
(V1 X V2)u: Higher-place 4 digits of (V1 X V2)
(V1 X V2).: Lower-place 4 digits of (V1 X V2)

Bottom

(3) Operation

By the SMUL, V, X V, is calculated when the input 1 is 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. Wheén the result 1s negative,
the output 1 is ON. When the result is positive, the output remains OFF.

The outputs 2 and 3 are always OFI.
- Table 543 shows SMUL operation.
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Table 5.43 SMUL Operation

Input 1 | Condition : Operation Result |Output 1
Vi x V2= R (Higher-place 4 digits) Positive OFF
ON None :
i R + 1 (Lower-place 4 digits) Negative
OFF None Not provided. oy OFF
(4) Example 5 ,
Example 1: . !
’—| l— 30001 N — 500
10001 0002 : x
SMUL - ALWAYS OFF 10
P b
30001f —500 40070 40071
30002 10 L - 0000 | a8000 ! |
(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

Operates signed divide in 8-digit decimal.

(2) Form

- Fig. 5.46 shows the form of signed divide (SDIV).

Fig. 5.46 SDIV General Form

INPUT 1 OPERAND V1 |— OUTPUT 1
—{ OPERAND vz [— QUTPUT 2

SDIV )
RESULT (R OUTPUT 3

. SDIV is the symbol denoting the signed divide.

. SDIV operation tequires 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 bottom 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.

KX XXX XX X ¥ X +1]

Top - Holding register (40001-49998)
- Condtant register (31001-35095) —
. Link register (RO001 R1023) V,\H: Higher-place 4 digits of V.
g V.,L: Lower-place 4 digits of V,
Any one of the following:
- Input register {30001-30512) . : .
. , th t th
Middle + Holding register (40001-19999) Zﬂ:z ng(’f,teri alretjpg‘gg;‘)d the contents are the
- Constant register (31001-35096) peran ‘ ’ ’
+ Link register (RO0OO1-R1024)
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  (R0001-R1023) IXXXXXI %XXXXXHI Ex”ﬁl EXXXXXHI
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. Tlhe result is
treated as follows. : |

(a)

(b)

(c)

(d)

i
If the input 2 1s OFF, |
The guotient of V, + V. is stored in R and the remainder in R+ 1. When

1t is 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.l is tuned ON. When it is positive, : all outputs

are OFF, . |

The result remains in R and R + 1 even after the input 1 1s turned

from ON to OFF. ;
In the following cases, divide operation is not executed and Zero 1s
placed in each of R and R+1. '

1
When V, = 0, the' output 3 is turned ON. i
If the quotient or the integer part of quotient overflows m‘ R, the out-
put 2 is turned ON |

Tables 5.45 shows SDIV operation. |

Table 5.45 SDIV Operation

I
Input | | Input 2| Condition Opecration Result | Output | {Queput 2| Qutput 3

ON | OFF | vz=zo0, . 0—R
Viez=V2 R+ 1

_ 0—R

V2 =0 RN

(V1, % 10000 + V1) = v2| + OFF | OFF | OFF
V2 #£0, R ,
V1<V Quqtlcnt ;
Remainder R + 1

OFF

V2 £ 0 (VIH x 10,000 + Vll) = V2 +

V1< V2 Integer quotient — R

Decimal quotient R + 1| - 5 OFF | OFF
ON ON V2 # 0, 0 R .
Viez V2 R+ 1 OFF OFF
_ 0—R
V2 =0 =R OFF | OFF
ON
OFF OFF None Not operated. OFF OFF OFF
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(4) Example
Example 1:
30001 " 30002
—| |— g0 p— [ooos T - w |
10001 0088 ' +
SDIV 40058 . 100
a0089  f— !
40089 40090
30001 ) F—osa.a ] - 0021 J
30002 4321 —— —
QUOTIENT REMAINDER
40088 100
(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. f

Example 2:
. 30001 " 30002
__| 90001 b— [T-ows | w2 |
10002 40088 R LT -
40089 b— -
40089 40090
30001 - 0005 : | - 0543 [ 2100 J
30002 4321 — ——
' , QUOTIENT  ~  REMAINDER
40088 100
{a) Ladder ) ' (b) -SDIV Operation

SDIV in (a) executes the operation 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 whzch may be
connected to each input element line, .

(1) Programming Arithmetic Logic

All signed arithmetic operations require three elements placéd 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 itop element
(operand) cannot be used on either line 6 nor line 7. I '

Example: i

COLUMNl1 2 3 4 5 6 7 8 9 10

LINE 1 — 40100
10001

2 - 40101 |~
. jssuB !
3 - 40102 |- !
|
4 = |
|
5 - a01c3 |
10002 :
6 40105 (— .
sDsB ‘
7 = 40107 |- ‘
I

(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:
—| H }— 40109 — I— 00050 00001 . e
‘ 1
0000 10002 00100 10001 UCTR 00000
—‘ I—' I— SSUB‘I I—-—- 40111 T SADD |
003 1000 0110 f— 10002 . —
Example 3: '
II— 00002 00001 p—
16001 00000 00000
$SUR SSUB I
a2 f— o403 — :
1

—-125- !



(3) Outputs of Signed Arithmetic Logic

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 input node of an
arithmetic circuit, except relays. :

Example 1: Example 2:

I—— 30001 — I-— 40116

10001 00100 10001 40117 1000z
L 1 1 O HH Bk cemnmmmeenensans —_—( —
SMUL SSUB 10005 00050
e p— wng b e —_— —
10004 00CE1
Example 3:
40119 40120 aong —
40119 40118 00065
SSUB MBIT BLKM
0118 |— 00001 00001  [—

' (4) Data Handling

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 is.
no correct result can be obtained. However, there will be no problem, even
if an unsigned operation result is used in a signed aﬁrithmetic operation.

'_

10001

40001
40003
SSUB
40005

40005
40006

MBIT

40006
40008
ADD
40010

“1” in the MSB is cleared by MBIT.

(5) Execution of Signed Arithmefic Operations (Only One Scanning Cycle)

To execute a constant arithmetic operation. connect the inputs directly to
the power rail on the left. To execute it only in one scan, use a transitional

contact as an input.

Example 1: Example 2:

30001 f— | ooooo

10001 )

00001 00000

SMUL S5uUB
40121 = 40123 I
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5.7 SQUARE ROOT
5.7.1 Types of Square Root .

Square root is the functibn that calculates the square root of the operand V
which is a 4- or 8-digit decimal number. Two types of square root are

available as shown in Table 5.486 |
i

Table 5.46 Types of Square Root Function i

Type Symbol Function Range of Operand V | Reference :Page
Square Root SQRT 0 to 9,999 121,
— Calculation ;
Double-precision DSQR of V 0 to 99,999,999 123
Square Root

5.7.2 Square Root (SQRT) ' I

(1) Function . i

|
Operates square root in 4-digit decimal up to 4 places of decimal.
(2) Form

* Fig. 547 shows the form of square root (SQRT).

SQRT

RESULT (R}

|
1
|
|
|
|
I
INPUT 1 — operRAND (VI |— OUTPUT 1 |
1
|

Fig. 547 SQRT General Form

i
+ SQRT is the symbol dgnoting the square root. i

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) . o .
Top « Holding register (40001-49999) The contents of specified registers are the operand

+ Constant register (31001-35096) (V=0 to 9,999).
* Link register (ROOO1-R1024)

, The result of square root operation (¢ V) is stored
. as follows. |
- Holding register (40001-49998) XX X X X X XIX X X 41

Bottom - Link register (RO0O01-R1023) | I —

Integer part of V. Decimgl part of YV
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(3) Operation

By the square root (SQRT), JV is calculated when the input 1 is ON.

The result is treated as follows. The integer part of JV is stored in R
and the decimal 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 operation (SQRT).

Table 5.48 SQRT Operation

Input ¢ Opcration : Qutput 1
ON JV — R {Integer part),
: R +1 (Decimal part)” _
OFF Not operated. i1  OFF

* Rounded off at the 5th decimal place.

(4) Example
Example:
{40201 - V1000
pAs |
SQRT 40202 40203
0202
4 o — ——
INTEGER DECIMAL
40201 PART  PART
{a) Ladder {b) SQRT Operation

SQRT in (a) executes the operation of (b) when input relay 10001 is ON.
The output 1 is turned ON. The result remains in 40202 and 40203 even after

input relay 10001 is turned OFF.
t
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5.7.3 Double-precision Square Root (DSQR)

(1) Function

Operates double-precision square root in 8- digit decimal up to 4 places of

decimal.
(2) Form

INPUT 1 = OPERANCW} — OUTPUT 1

DSQR

RESULT (R}

Fig. 548 DSQR General Form

!
I

|
|
|
1
|
|
|
1
1
|
1
1
1

+ Fig. 548 shows the form of double-precision square root (DSQR)
+ D5QR is the symbol denotmg the double-precision square root

» Double-precision square root operation requires two elements placed verti-

cally (top and bottom?).

Referring to Table 5.49,

reference number for each of the elements,

Table 5.49 Elements of DSQR Function

specify either register
1

|
i
!
i

Element Position Specified Number Description
|
Either one of the following: The operand (V=0 10 §9,999,999) is stored as tollows.
 Input register (30001-30511) X AKX X XXX XX +1
Top + Holding register {40001-48998) _ Vi _ 1
» Constant register (31001-35095) Va: Higher-place 4 decimal digits of V
- Link register (RO00L-R1023) Vi.: Lower-place 4 decimal didits of V
The result of double-precision square root operation
{ YV ) is stored as follows. !
: Holdi ister (40001-49998) hlalaale oeleRalt
Bott - Link register ‘ I
ottom - Link register (RO00DI-R1023) [ ]
integer part Decimal part
of IV of SV

(3) Operation

* By double-precision square root (DSQR ),
is ON. The result is treated as follows.

YV is calculated when the input
The integer part of /V is stored

in R and the decimal part (rounded off at the fifth decimal place) in

R+ 1.

The output 1 is turned ON.

* The result remains in R and R + | even after the input 1 is turned from

ON to OFF.

» Table 550 shows a double-precision square root (DSQR).

Tabale 550 Doubte-precision Square Root Operation

Input 1

Operation

ON

NV — R (Integer part),
R+1 (Dccimal part)*

OFF

Not operated.

Qutput 1

OFF

*Rounded off at the 5th decimal place.
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(4) Example

Example:
40204 P~
10001 v 20000
DSQR
40206 40206 40207
.
40204 -
INTEGER DECIMAL

40205 PART PART

(a) Ladder : : (b} DSQR QOperation

DSQR in (a) executes the'_oper_ation of (b) when input relay 10001 is ON.
The output 1 is turned ON. The result remains in 40206 and 40207 even after
input relay 10001 is turned. OFF.

5.7.4 Programming Square Root Circuit and Precautions

(1) Programmiﬁg Sauare Root. Circujt

Square root operation 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 ) 7 8 g 10 11
LINE 1 — 1+ 008 : B
.} 10001 SQRT
2 b 40209
3 -
4 |
5 -
6 H Hq ac211 |
10002 | OSQR
7 L 40213

(2) Input of Square Root

Input to square root may be the output of other square roots relays, timers,
counters, or data processing circuits. ’

Example 1: , Example 2:
1 - - L L
] 40215 — [-— 00050 40218
10001 10002 o . 10001 .
SQRT UGTR, S SORT
[ 40216 ' . - 40111 40219
10003 10004 10002

- 130 -



Example 3:

|

: I

f 1

! }_ 00002 b— 40221 — |
10001 . I

OSOR
i
00009 40223
suB |
|
0112 — '

(3) Outputs of Square Root

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 node of an arithmietic circuit,
except relays, '

Example 1: ' Example 2: '
! .
r_H_._ 4p224 ! __{ '_ 30002 }.___.'_( )_‘
1 1
1000+ - 10001 10002 | 00091
SQRT . SQRT :
|
a0225 : 40227 i
! t
|
i
!
Example 3: 2
- 1
|
40229
[—-H— I a0230 |~
10001 SQRT [
20230 00010 |— |
MUL '
40232 .
|
1

(4) Execution of Square Root (Only 1 Scan Cycle)

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 itnput.

Example 1: Example 2:

[_ 40234 ”__ a0237 [

10001
SQRT 0 CSaR

40235 | 40239 i
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5.8 TRIGONOMETRIC FUNCTION

5.8.1 Types of Trigonometric Function Operations

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 551 Types of Trigonometric Function Operations
Type Symbol Content of Operation Range of Operand V Reference page

Sine SIN Calculation of SIN(V) : :

- . 0.0000 ~ 360.0000
Cosine COSs Calculation of COS(V) 128
@ The operands of trigonometric function are represented in degrees.
. When any numeric value represented in radian is input, no correct

result will be obtained. ’
5.8.2 Sine (SIN)
(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)  |—o0UTPUT 1
- SIN operation requires two elements

placed vertically (top and bottom). SIN

Ref_errmg to Table 5.52, specify any RESULT(R)  |—ouTPUT 2

register reference number for each f

of the

elements.

Fig. 549 SIN General Form

Table 5.52 Elements of SIN

Element Position

Specified Number

" Description

Either one of the following:
+ Input register (30001-30511)

The contents of specified registers are the operand

AV =0.0000 to 360.0000). . .
XXX KK + ]

XX X XX
Top s Holding register (40001-49998)
« Constant register {31001-35095) L (l)ri(texta):' - [ I;etir);:l |
. Link register  (R0001-R1023) Daft : Sart
' The result of sine operation is stored as follows:
. ) : X XX X X XX XX +1°
- Holding register (40001-49998)
Bottom | . {ink register  (RO00L-R1023) [ inteacr R
part part
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(3) Operation

(4) Examples

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. Qutput 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, respectix}e]y.

The actions of SIN are tabulated in Tabie 5.53. |
i
|

Table 5.53 Actions of SIN

Input 1 Operation Result [OQutput | Output 2

SIN (V) — R (Integer part) |Pesitive| OFF OFF

ON ‘R+1 (Deccimal 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.

Example 1:

. 1
,—- 40200 !
: STN (30 '
10001 SIN o X
. .
10202 (— * ,
10202 10203 1
a0z00 [ oozn [ o000 T Sooa ']
402()1 oo i
I
(a) Ladder ! (b) Operation Content

When relay 10001 is ON, SIN in (a) executes the operation of (b). OQutput 1
remains in the OFF state |

Even when input relay 10001 turns from ON to QOFF . tﬂe operation

result remains in 40202 and 40203, respectively. -

Example 2: . : i
'—— 10200 — i
SN (400°) .
1060 ] SN . :
10202 — ) o o * . '
: : 020z 10203 1
40200 | 0400 .« [LAST OPERATION DATA]|
10201 oonon ‘
(a) Ladder (b} Operation Conte;nt

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)

(1) Function

Obtains the value of cosine in the range from 0° to 3607

(2) Form
.- Fig. 5.50 shows the form of cosine (COS).

INPUT 1 —{cPERANDIVI — OUTPUT 1
cos

RESULTRI =~ OUTPUT 2

Fig. 5.50 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 number for each of

the elements.

Table 5.54 Elements of COS

Element Position Specified Number : Description

The contents of specified reference are the operand

Either one of the following: (V =0.0000 to 360.0000)

» Input register (30001-30511)
Top - Holding register (40001-49998) | "Of(i’;x | | ey 1 i

s Constant register {31001-35095) Tnieger Decimal

« Link register (RO001-R1023) part . - part

The result of COS operation is stored as follows:

Bottom s Holding register (40001-49998) I_X SOS: x | | * x;(xxxxxxﬁ- 1 !

- Link register (RO001-R1023) Tnteger . Decimal

part part

(3) Operation

When input 1 is ON, COS will calculate COS{V) and process the result as
follows: = It stores the 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.
Table 5.55 Actions of COS

Input 1 Qperation Result |Qutput 1j0Qutput 2
COS (V) — R {Integer part) |Positive| OFF OFF
ON R+1 (Decimal part)* |Negativel; :ON":{ OFF

. 1 V360" ¥ - | _OFF [ ON:i]
OFF No operation . OFF OFF

*The {ifth decimal place and greater are discarded.
+ No operation is performed even when input 1 is ON.
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(4) Examples

Example 1:

'— 40200

10001 tos
10202
0200 0060
40201] o000
1
(a) Ladder

COS (607)
b
10202 40203,
[ 0000 T s000' ]

(b) Operation Confgnt

When relay 10001 is ON, SIN in (a) executes the operation of (b)
remains in the OFF state.

Even when input relay 10001 turns from ON to OFF
result remains in 40202 and 40203, respectively.

|— 40200

Example 2:

10001

cas

10202

10200
40201

(a) Ladder

Since the value of V exceeds 360°,
the SIN in (a) turns output 2 to ON, without executing the opergtion.

04400

0000

COS (4007)

b

J0z202 10203
| LAST OPERATION DATA |

1
(b) Operation Content

even when input relay 10001 turns to ON,

5.8.4 Programming Trigonometric Function Circuit and Precautions

(1) Programming Trigonometric Function Circuit

Trigonometric function requires two elements placed vertically

matrix, but the top element (operand) cannot be used on line 7.’

Example:
COLUMN 1 2 3
LINE 1 1 0208 |-
1000 SIN
2 | 40209
3 -
4 -
5+
6 +— 1 40211 |-
ipgo2 | COS
7 L 40213

Output 1

the operation

(top and
bottom ). It can be used at any intersection of the 7 lines-by-10 columns

5



(2) Input of Trigonometric Function

Input to trigonometric function may be the output of other square roots,
relays, timers, counters, or data processing circuits.

Example 1: Example 2:
| _ [ ;
—l I—-I [ 40215 l—— Q0050 7402 18 f—
10001 10002 SIN 10001 UGCTR cos
|
_| I_‘ b 40216 I-—— 40111 . 40219
10003 10004 ) ooz .
Example 3:
' —|T |— - 00002 . 40221 -
1000t 00000 SIN
SUB 40223
o112

(3) Outputs of Trigonometric Function

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. '

Example 1: : Example 2: :
|—_ 40224 - |—- 30002 —| |— .............. —_— —

_l|0001 10001 10002 00091
COs SIN ’ : -
40225 ) 40227

Example 3:

—| I— 40229 40230, | _

100c1 cos opole
40230 MUL ’
a2 = .

(4) Unit of Operand . . .

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:
40224 — 1 '—— 40237 -
51N 10001 COos
40235 40239
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5.9 DATA MOVE '

Numerical values in data tables can be transferred or moved tb other data
tables within the controller with this function. This function has the ability
to simulate the operation of electro-mechanical relays, timers ahd 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
tables having serial numbers.

|
|
|
|
|

, coil table:s and relay

The term “Table size” referes to the size of data tablé, and it is
counted in register unitsiin the case of register tables and in lhexadecimal
units in the cases of coil tables and relay tables. !

|
Example 1: Data table consisting of five serial holding regiésters

40001

i

]
40002 I
40003 TABLE SIZE: & !
40004

40005 '

Example 2: Coil tabie consisting of 32 continuous coils |

—— e ——{  ——, seeeelceecoeoiee- =
00001 00002 Q0016
TABLE SIZE: 2
e —_—
V7 , 00032

(2) Source and Destination

The source of data transfer is called “Source” and the destination of data
transfer is called “Dest?nation”. Data must be transferred between the
source and the destination. |

. |
@ The content of the source is stored in the destination.

(@ The content 6f the soﬁrce is the same as that before execution;'of transfer.

Example: . :
SOURCE DESTINATION TABLE
BEFORE 40001 | 100 ] ao101 [ 200 . |
{ ' t oo
AFTER 40001 | 100 ] s0101 | w ]
i
i
(3) Pointer
The term “Pointer” refers to the register used to indicate a specified posi-
tion in data table. DATA TABLE
Example: i 40191 4 18T -
POINTER 40102 200 2ND '
40100 40103 300 3RD i
40104 400 4TH '
| 40105 500 5TH '
i
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5.9.1 Basic Terminology (Cont'd)

In the example shown in the precedmg page, where the content of the pointer
is 3. the pointer indicates 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:
) T — po—
60001 -00002 - Y 00016
T b, cmm-esmemmmmmecmm—mo—cesmmmmmmenooas ST —
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 destination are coils, the number of the coil table cannot
overlap the coil No. {(even one) used in another circuit.

5.9.2 Types of Data Move

Nine types of data move are available, as shown in Table 2.56.
. . 1

Table 5.56 Types of Data Move:

_Type Symbol Reference Page
Bilock Move . . BLKM ¢ 139
Register-to-Table Move . R—-T 142 -
Table-to-Register Move : T — R ‘! 145
Table-to-Table Move T T 148
First In | FIN 151
First Out FOUT 153
Table Search - SRCH 157
Table Sct , : TSET 160
Get Controle | 2
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5.9.3 Block Move (BLKM)

(1)} Function

This is a move from a source table to a destination table.
an entire table of registers to be copied into another table in onle scan.

(2) Form

|
I

This functlon causes

INPUT 1 )
1

— OUTPUT 1 S: Source 'table head

refcren::e number
D: Destination table

INPUT 2 D [-OuTPUT 2 Vs head reference number
BLKM S%V#A Z: Sourceitable size
INPUT 3— Z I~ OUTPUT 3 i
1
1
Fig. 5,51 BLKM General Form

+ Fig. 551 shows the form of block move. i

+ BLKM is the symbol denoting the block move.

- BLKM operation requires three elements placed vertically (top

and bottom ).
each element.

Table 5,57 Elements of BLKM

Referring to Table 557,

specify the needed.number for

Element Description Specified Number
* Coil (00001-08177)
* Input reclay {10001-14081)
» Step relay gSOOI-S497) )
- - Link coil DO001-D1009
Top ?gflé;gc table ht?atfj - Input register {30001-30512)
nce numbe * Holding register (40001-49999)
» Constant register (31001-35096)
- Link register {R0O001-R1024)
« Timer register (50001-50512)
- Coil (00001-08177)
Middle Destination table head * Link coil (D0001-D1009)
reference number * Holding register (40001-49999)
+ Link register (RO0D0O1-R1024)
» Coil (1-100)
* Input relay (1-100)
Bottom Table size » Step relay (1-32)
» Link Coil (1-64)
- Each register (1-100)

@ 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 hmlted to Ci6m + 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 Iate%t

number starting with the highest order of register.
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(3) Operation

SOURCE DESTINATION
SOURCE I i o 1 :
TABLE I: (n+1)th I:] (nt+1)th
DATA | zth - ['__:l Zth

MOVE DATA

DESTINATION
TABLE

@ All the registers (discrete) will be moved in one¢ scanning cycle.

(a) Inputs

Only the input 1 is used with
receives power flow, the move is performed.

the Block move will operate

(b) Outputs

The block 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 chained hori-

zontally within a network,
(4) Example

Example 1:

upon all registers.

the BLKM function. When this input node
Every scan, when enabled,

r-—lT I— 41001 —
10001 41021
BLKM
5 —
(a) Ladder
SOURCE DESTINATION
41001 100 41021 1.0
41002 200 . ' 41022 20 .
i SOURCE DESTINATION -
41003 300 TABLE 41023 30 TABLE
41004 400 41024 40 =
41005 500 41025 50
() Registers before Move
SOURCE ) —  DESTINATION
41001 100 4192] 100_ .
41002 200 41022 200 .
SOURCE . DESTINATION
41003 300 TABLE 41023 300 TABLE
41004 400 41024 400
41005 500 - 41025 500

@ Regis;ters after Move
(p) BLKM QOperation
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Example 2: TI—- e I |

|
1000 41031 |
BLKM :
I
—F |
. |
(a) Ladder |
()‘N OFF (IN i NOFyF
SOURCE TABLE  —{')m.mel J—.  =m-smmmmesscs oo — -
00033 00034 00047! 00048
M1 | LSk
DESTINATION ,
TABLE 41031 LO- ' 0 I """"""""""""""""""""""""""" ] 0 || 0 ]
O Before Move !
ON  OFF ON | okE
SOURCE TABLE  ——{ jm e —. weesemsccmommmcmcececece o emmeaee e e —_——— —
00033 00034 00047, 00048
It I | T
M5l | LSk
DESTINATION — [ [ o
TABLE 41031 L1 | O | rrrooerooreeeeeeeeeesoocceeeeeeeeoooees [+ o]

@& After Move :
' (b) BLKM Operation i

' |
If the 16 points of source’ coil 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
. . . I A ’”
ON state in the form of - 17 and with the OFF state in the form of “0”
|
Ex : : ' '
ample 3 \ Il—— 41031 — |
Losol 00033 X
BLEKM B ‘
1 —
! {a) Ladder !
|
MSB . ! L5B
SOURCE TABLE 4103l | 11 [ 1 [ wreemmeemee e T [T 1]
| ON | OFF ON OFF
DESTINATION TABLE ~——{ }——{ Jm, =emeeccceccsesssccmcmaccsssmecccocmccaneaes — =
00023 00034 "00047 ' oo04s
(1> Before Move
MSB : . ' 1sB
SOURCE TABLE 41031 [ 1 | 1 | wmeeeooe e DT [ ] 1]
' ! 1 r R
ON.  ON ON . ON
DESTINATION TABLE —{ =, —{ }=. =ese-sscsesescemmsmmsmessnsmcsiomceennnns —_— e —
00033 00034 ' 00047 00048

@ After Move
(b) BLKM OQperation

i [
If the source holding register 41031 is transferred to the 16 pointsI 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 — s —OUTPUT 1
: S: Source table head
reference number
INPUT 2 — D~ pPFOUTPUT 2 P: Pointer
: R . Z: Destination table size
INPUT 3 — z — QUTPUT 3
{ALWAYS OFF)

Fig. 542 R — T General Form

Fig. 5.52 shows the form of register-to-table move.-
R — T is the symbol -denoting the registér—to-table»move.

R — T operation requires three elements placed vertically (top, middle
and bottom). Referring to Table 558, specify the needed number for
each element. C :

Table 558 Elements of R—=T

Element Description - Specified Number
- Coil - (00001-08177)
« Input relay (10001-14081)
- Step relay (S001-5497)
» Link Coil (DO001-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)
: . . Holding register {(40001-49998)
Middle | Pointer . Link register - (R0001-R1023)
Bbttom Table size -« Constant (1:999)

4

@ I. When a relay reference No. is to be specified in ‘the top stage, the lowers
. place 4 digits (3 digits in case of step relay) of the number that can be
specified will be limited to [16m f 1J. (m =0, 1, 2, L)

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 i
SOURCE : P " POINTER !

(n: VALUE BEFORE MOVE)
S DATA 18T
DATA MOVE 1 H

DESTINATION :
(r+1)TH :’ TABLE '

@ Move will be performt_d at the rate of one register
{or a sct 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 15 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 moveloperatlon is
desired. 1 |

The input 2, when. receiving power flow, inhibits the mcrementmg of
the pointer. Thus moves with power flow at both inputs 1 and 2 can be
made continuously to theé 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 HT|move to go
to the first register in the table if the top element is also energlzed

(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 5,59 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 Scts the pointer to 0. (Regardless of Input 1 ON OFF staus)

“If pointer = table size, move is not executed.

|
|
Table 560 R — T Move Functions at Output ON |

Qutput x Functions
Outputl | Same as Input 1 ON./OFF status !

QutputZ | Pointer value=Table size turns ON (Regardless of Input 1| ON,/OFF |Status.)
Output3 | Always OFF

|
|
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-(4) Example

1 I—— 30001 L
rogor . 41000
- — _—
R =
— 5 -
(a) Ladder
DESTINATION
41000 3
SOURCE . 41001 100
' 30001 41002 200
- ' . o . 41003 300
41004 0
41005 0

) Before Move

) . . “a1000

SOURCE 41001

36001 400 41002
’ ’ 41003
41004

41005

DESTINATION

A

100

200

300

@& After Move

(b) R—=>T Operation

H

POINTER

. POINTER

1
DESTINATION

R — T shown in {a) will execute transfer of data shown in

ON.
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i

DESTINATION

(b), when input
1 only will turn



5956 Table-to-Register Move (T — R)
(1) Function !

This is the opposite function to the R — T, namely, a
table to a destination.

(2) Form

INPUT 1 — 51 F—OUTPUT 1
o S

INPUT 2 — —OUTPUT 2

T—R

P
INPUT 3 Z FOUTPUT 3 Z
ALWAYS OFF) .

Fig. 553 T— R General Form

+ Fig. 553 shows the forfn of block move,

* T — R is the symbol denoting the table-to-register move. ,

. Pointer

move from a source

i
|

: Source taélc head

|
refercnce Inumber

Source table sizc

|
|
|

* T — R operation requir|es three elements placed vertically (top|, middle
and bottom). Referring to Table 5.61, specify the needed number for

each element.

Table 5.61 Elements of T— R

Element Content Specificd number :
! - Coil (00001-08177)
- Input relay (10001-14081)
- Step relay {S001-5497)
- \ + Link coil (D0001-D1009)
Top Source reference number » Input register (30001-30512)

* Holding register

'+ Link register
* Timer register

(40001-49999)

- Constant register (31001-35096)

{RODOI-R1024)
(50001-505112)

Middle Pointer : ' * Holding register:

» Link register

(40001-49998)
(RO001-R1024)

- Coll

« Input relay

— . .. *Step relay

+ Link coil

* Each register

Bottom Tabale size,

(1-512) |

(1-256) * - -
(1-32)
(1-64) "
(1-999)

@ l. When a'relay reference No. is to be specified® in -the top. stage, the lower:
"7 place 4 digits (3 digits in dase of stap relay) of the nurber thai can be '

specified will be limited to (l6ém 1 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. _ ‘

~145—
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(3) Operation

SOURCE
s st P n n VALUE BEFORE MOVE
; : DESTINATION
?ggLREE :l (n+1)TH @ Move will be performed at the rate of
H ' H . one register (or a set of 16 discretes)
ZTH per scanning time.

MOVE DATA
{a) Input

All three inputs are used with the T — R function. The input 1 controls the
move. FEvery 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 Function Block. Incrementing the pointer
will cause moves 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 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 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 17O ON are shown in ’I‘ables 562 and 5.63.

Table 5.62 T — R Move Functions at Input ON

Input = Functions

Inputl Exccutes move and add | to the pointer.”

Input 2 Prohibits pointer remake. ‘ N
Input 3 Set the pointer to 0. (Regardless to Input ]l ONJOFF status.)

*If pointer = table size, move is not executed.

Table 5.63 T— R Move Functions at Output ON.

Output % Functions

Output 1| Same as Inputl ON.-OFF status.

Output 2 | Pointer value=Table size turns ON(Regardless to Input | ON.”QFF status.)
Qutput 31 Always OFF

—~ 146 -



(4) Example

f I— 41001 —
14001 41010 !
T K i
- 1
1 2 [
|
|
{(a) Ladder I
|
: |
. ' I
41001 SOURCE TABLE a1010 3 POINTER !
41002 0w 100 300 DESTINATION !
41003 200 1 :
11004 300 ! :
41005 400 I
500 |
(I Before Move
1
: !
SOURCE TABLE |
41001 100 41010 4 POINTER
45002 200 . 41611 400 DESTINATION
41003 300 |
41004 400 |
41005 500 i I

|
i @ After Move |
|

(b} T—R Operation

. |
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!will turn to
ON. : i

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,

(2) Form

INPUT1 < §  OUTPUT!
.S: Source table head

reference number

INPUT 2 P —QUTPUT 2 " P: Pointer
T-T . Z: Source table size
INPUT 3 — z  OUTPUT 3 g
(ALWAYS OFF)’

Fig. 5.564 T— T General Form

- 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—>T

Element Description .- Specified Number
+ Coil (00001-08177)
- Input relay ' (10001-14081)
s Step relay {S001-5497)
. . . » Link coil {D0001-D1009)
Top Source reference number « Input rcgister {30001-30512)

- Holding register’ (40001-49999)
» Constant register (31001-35096)
- Link register (ROO01-R1024)
. Timer register .(50001-50512)

. + Holding registér‘ (40001-49998)

Middle Pointer - Link rogister ~ (R0001-R1023) -
- Coil {(1-512)
- Input rclay {1-256}

Bottom Table size - Step relay (1-32)
+ Link coil (1-64)

+ Each registér (1-999)

@ I. 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
specfied will be limited to [l6m t 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 tolthe pointer.
4. Pointer is not included in the table size.
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(3) Operation DESTINATION i

SOURCE P n POINTER

(n: VALUE BEFORE MOVE)

|

: : ‘ |

SOURCE . DESTINATION !
TABLE [ J+om —enm [ (50 |
:

MOVE DATA

Move will be performed at the rate of one register (or a set of 16
M discretes) per scanning cycle.

i
(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 pomter 1ncrementmg occur
during the solution of this function Block. Incrementmg the pomter will cause
moves on future scans to .occur at successive register locations. |The pointer
cannot exceed the table léngth.- 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 de51red |

The input 2, when recewmg power flow al both inputs 1 and 2 can be
made contmuously 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 f1rst element
in the destination table. !

1
(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 Func1ton Blocks to be cascaded or chained horizon-
tally within a network. The output 2 supplies power flow whenever the pointer
is equal to the table length and indicates when the move function has reached
the end of the table.

T— T move functions at 1O ON are shown in Tables 5.6553nd 5.66.
|
|

Table 565 T —T Move Functions at Input ON

Input x Functions

Input 1 Executes move and add 1 to the peinter.™

Input 2 Prohibits pointer remake.
Input 3 Set the pointer to 0. (Regardless to Input 1 ON.~QFF status.

*If pointer = table size, move is not executed.

Table 5.66 T—T Move Functions at QOutput ON

Qutput x : Functions
Output 1] Same as Input 1 ON.-OFF status :
Output 2| Pointer value=Table size turns ON (Regardless to Input | ON/;OFF Status.)
Qutput3 | Always OFF ' !
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(4) Example

t i—— 41001 p— .
10001 41020 )
T—T
5 | .
{a) Ladder
DESTINATION
SOURCE 41020 I PINTER

40001 [0 41021 100

41002 200 41022 0
SOURCE p DESTINATION
TABLE 41003 300 41023 Q TABLE .

410604 400 41024 0

41005 500 41020 0

1) Before Move
* DESTINATION -
SOURCE 4020 | .72 +| POINTER

40001 " 100 41021 100 -

S 41002 o200 7 41022 - 200 vt '
QOURCE DESTINATION

TABLE 41003 300 ) 41023 0 TABLE

41004 400 . 41024 0 s

41005 500 41025 0

@ After Move
(b) T— T Operation Co

T — T shown in (a) will execute transfer of data shown in (b) 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 [ I

FIN is used in pair with a First Out (FOUT) (see Par. 5.9.8). 'Fhis ts 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 |

B INPUT 1 — S — QUTPUT 1 S: Source tablc head
' reference number
P: Pointer |
INPUT 2 ~ P [T OuTPUT 2 Z: Source table size
FIN |
INPUT 3 - z | OUTPUT 3

Fig. 5.b5 FIN General Form

+ Fig. 555 shows the form of first in.
- FIN is the symbol deno'ting the first in. :
» FIN operation requires three elements placed vertically (top, middle and

bottom). Referring to Table 5.67, specify the needed number 'for each
element. ' !

Table 5.67 Elements of FIN |
1

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)

- Holding register (40001-49999)
- Constant register (31001-35096)
- Link register (RO0OC1-R1024)
* Timer register (50001-500512)

. , + Holding register (40001-49998)
Middle Pointer : « Link register (R0001-R1023)

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 (l6ém + 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.

4. Pointer is not included in the table size. |
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ALY

(3) Operation
DESTINATION

: POINTER
SOURCE P n (n VALUE BEFORE MOVE)
s| opata | -~ “1ST [ DATA
MOVE DATA ! :
(n--1)TH DESTINATION
. TABLE -
ZTH

DATA ARE STORED FROM TOP TO
BOTTOM IN QRDER THEY COME.

Move will be performed at the rate of onc register (or a set of 16
discretes) per scanning cycle.

(a) Inputs

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 is 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) Outputs

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 horizontally within a network. The
output 2 supphes 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 5.68 shows FIN operation.

" Table 5.68 FIN Operation

Input 1 jOperation Condition Outputl | Output2 Outputd

Pointer value=Table size

ON Execution®| Pointer value 0

" Other than the abovd

.Pointer value=Table sizc

OFF -. Pointer value=0

Other than the above

*1f pointer > tahle 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 FOUT,

(2) Form : _ l

P: Pointer |
INPUT T~ P |- ouTpuT 4 D: Destination table head
refercnce number
' D FouTtPuT2 Z: Source table size
f FOUT :
Z |~ OuUTPUT3

|
|
|
|

Fig. 5.56 FOUT General Form

+ Fig. 5.56 shows the forjm of first out. I
+ FOUT is the symbol denoting the first out. I

- FOUT operation requires three elements placed vertically (top, | middle and

bottom ). Referring to Table 569, specify the needed number for each
element. ' . ! ‘

Table 5.69 FOUT Elements

Element Dcséription Specified Number |
. ' . Holiding register (40001-49998)
Top Pointer - Link register  (RO001-R1023)
| + Coil (00001-08177)
Middle Destination * Link Coil {(DO001-D1009)
reference number * Holding register (40001-49998)

» Link register {R0001-R1023)

Bottom Table size - Constant (1-100) 1

@ 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 [16m + 1), (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 ]atest
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 .
: P. POINTER :
{r: VALUE BEFORE MOVE)
18T :
DATA BY FIN

SOURGE DESTINATION
TABLE nTH [SPECIFIED DATA D

ZTH

Move will be performed at the rate of one register per scanning cycle. 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 are retrieved by FOUT, holds 0
unless new data is placed by FIN.

L]

(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 ] receives power flow. Thus the output 1 allows Function
Blocks to be cascaded or chained horizontally 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 require any inputs to receive power flow,
they only require appropriate pointer values. '

Table 5.70 shows FOUT operation

. Table 570 FOUT Operation

Inputl |Operation Condition Qutputl OutputZ | Outputd

Pointer value=Table sizc

ON Execution | Pointer valye=0

Other than the ablove

Pointer value=Tablc size

OFF - Pointer value=0 " OFF OFF

Other than the above . OFF

* If pointer > table size, this operation will not be executed.
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(4) Example (FIN, FOUT)

(a) Ladder
|
._.|1}_ 41041 — |
|
10001 41050 |
— e —_— — ;
FIN 00301 :
- s s p— |
00302 |

—|F|—‘ «%loso —

L0002 41061
|

FOUT

: |
(b) Content of transfer (FIN) I

(1) When the content of the FIFO table before execution of {the first)
transfer is as follows,

I

|

‘ DESTINATION |

SOURCE - 41050 0 POINTER !
' 41052 0 .
DESTINATION

41053 0 TABLE .

41054 0 !

41055 0 |

(@ When the first transfer is executed after turning 10001 from 'OFF to ON.

DESTINATION :
SOURCE 41050 1 | ponTER |
41041 100 41051 T |
! 41052 0 !
11053 0. DESTINATION
41054 0
41055 0

(® The content of the register before the second transfer is shown below.

DESTINATION
SOURCE 41050 1 POINTER
41041 200 41051 100
41052 0
11083 ; DESTINATION |
41054 0
41055 0

I
@ 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)

DESTINATION

SOURCE 41050 POINTER
41041 m 41051 ;
41052
41053 [T)E%{LE\IATION
41054
41055

Coil 00301 turns ON when the value of pointer is 5, and coil 00302 turns
ON when the value of pointer is Q.
(¢c) Content of transfer (FOUT)

(D) When the content of the FIFO table before executlon of (the first)
transfer is as follows.

SOURCE

41050 5 POINTER DESTINATION -
41051 500 41061
41052 400 - .

41053 300 SOURCE TABLE

41054 200 !

41055 100

(@ When the first transfer is executed after turning 10002 from OFF to ON.

SOURCE ,
41050 i~ . .4 *° - I POINTER DESTINATION
41051 500 41061
41052 400 - : -
41053 300 SOURCE TABLE
41054 200 N :
41085 fE 0000 ‘

(® When the second transfer is executed after turnling 10002 ON.

SOURCE

41050 f. 773 T+ - | POINTER DESTINATION
41051 5000 41061 200
41052 400

41053 300 SOURCE TABLE

41054 e .7 i

41055 0
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|
|
i
| |
5.9.9 Table Search (SRCH) |
(1) Function ' i

This function searches a table of registers for a specified value.i 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 SRiCH function.
(2) Form ' !

S: Source table head .

INPUTT /s OUTPUT 1 reference ‘number
P: Pointer ‘
INPUT 2 — P OUTPUT 2 Z: Source table size

SRCH

OQUTPUT 3 (ALWAYS OFF)

Fig. 5567 SRCH General Form

|
|
i
+ Fig. 557 shows the form of search. !

1
*+ SRCH is the symbol denoting the search.

i

« SRCH operation requi'res three elements placed vertically (itop, middle G
and bottom). Referrilng to Table 5.71, specify the needed number for
each element. ! |

|
i
Table 5.7t Elements of SRCH ‘ :

Element Desjcription Specified Number
‘ - Input register  (30001-30512)
Top Eg;gcl‘fc‘]ﬁ(‘;‘féfm - Holding register (40001-49999)
number i » Constant register (31001-35096)

- Link register (RO001-R1024)

. . : « Holding register {40001-49998)
Middle Pointer - Link register  (R0001-R1023)

Bottom Table size' » Constant (1-100) |
i

|

@ Destination table starts with the reference No. next to the pointer.

(3) Operation
[

SOURCE DESTINATION
DATA _|' 18T P n n: VALUE BEFORE SRCH
DATA [ {n+1)TH
SOURGE : DATA TO SEARCH
TABLE

MATCHING DATA
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599 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 mth 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. .

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 status of inputs 1 and 2.
(a) Inputs :
When only the input 1 is ON, n is set to 0 automatically before 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 one will be
detected by search. ,

When the tnputs 1 and 2 are ON, SRCH starts a‘t‘ 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 m;th, myth, and msth data of the source table are equal to the
specified data K, set the pointer to i-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=ms;. :

SOURCE
mth [ K
ith
P P _
I R —

In any 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 is 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. .
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Table 5.72 shows SRCH operation.

. Table 5.72 SRCH operation

Input 1 input 2 Opcrations Miscompare Outp:ut 1 | Qutput 2
OFF Scarch from the first Yes .
. f e
source register. No %@5 OFF
ON . };
ON Search from the next source register Yes I’*ﬁf‘@ﬁ
to one indicated by the pointer. No - OFF
1 .
OFF — Not cxecuted. — OF|F OFF
(4) Example ! !
; Ly |
t— 10071 — ] —( M
: 00303|
10001 /100801 00304 — };
SRCH 00304
— 5 . |
i X
' (a) Ladder f
i
SOURCE DESTINATICN |
40071 100 40080 POINTER |
40072 200 40081 300 DATA TO SEARCIH
SOURCE ,
40073 300 TABLE . |
40074 400 :
40075 500 :
. |
(I Data before Execution !
!
SOURCE DESTINATION
40071 100 40080 3 POINTER |
40072 200 40081 00 DATA TC SEARCH
40073 00 SOURCE |
: : TABLE |
40074 400
40075 500 '

@ Data after Execution I
(b) SRCH Operation (with SRCH Data) . ;

When input relay 10001 is turned ON, SRCH shown in (a) dete(!:ts the data
that coincide with the content of destination in the third registe':r from the
head of the source table as shown in (b) and sets 3 in the pointer. At this
time, coil 00304 only turns ON. I

SOURCE
40071 100
40072 200
40073 360
40074 400
40075 500

! .

j DESTINATION
40080 3 POINTER
! 40081 300 DATA TO SEARCH
SOURCE
TABLE

i (1 Data before Execution
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5.9.9 Table Seach (SRCH) (Cont'd)

SOURCE
40071 100
40072 200
40073 300
40074 400
40075 500

SOURCE
TABLE

DESTINATION,
40080 3 . POINTER
40081 . DATA TO SEARCH

@ Data after SRCH
(b) SRCH Operation (without SRCH Data)

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 according to

the instructions of the pointer,
destination register in the fourth register onward of source table,
value of the pointer remains 3 without being updated.

Nothing that coincides with the content of
so that the
At this time . coil

00303 only turns ON. Coil 00303 can be used as Search End signal if there is
no coinciding data.

5.9.10 Table Set (TSET)

(1) Function

Moves the source content in 1 scan cycle to all destination tables.

(2) Form

+ Fig. 5.58 shows the form of table set.

INPUT 1 =

S -0OUTPUT 1
5: Source table head
D . reference number
—OUTPUT 2 D: Destination table head
TSET ALW . reference number
AYS OF Z: Table size
z L OUTPUT 3 :

Fig, 5.58 TEST General Form |

« TSET is the symbol denoting the table set. -

« TSET operation requires three elements placed vertically (top,

and bottom ).

each element.

Referring to Table 5.73,

Table 5.73 Elements of TSET

middle

specify the needed number for

Element Description Specificd Number
- Input register éSOOOl -30512)
. - Holding register (40001-49999)
Top Source reference number - Constant register (31001-35096)
+ Link registér {RO001-R1024)
Middle Destination table head « Holding register (40001-49999)
! reference number » Link register {RO0OD1-R1024)
Bottom Table size » Constant (1-100)
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(3) Operation '

SOURCE' DESTINATION

DESTINATION
TABLE

tables. ;

* When the input 1 is ON, the output 1 is ON (Copy of the input 1.)

The outputs 2 and 3 are always OFF.

|
|
i
|
|
|
|
|
|
|
|
|
|
_ L | L
* When the input 1 is ON, TSET moves the source content to all destination
|
I
i
|
|
i
|
|
|
|

(4) Example !
I
t—{ 40081 |~
!
10001 10091
TSET '
5 - |
e |
(a) Ladder . |
i
i
! |
SOURCE DESTINATION |
40081 40091 10 |
MOVE DATA 40092 20 !
40093 0 DS TINATION
40094 40 |
40095 50 ;
|
(D Data before Move
|
SOURCE DESTINATION |
40081 m 40091 100 :
MOVE DATA 40092 100 .
' 40093 100 [T’E%TL'EAT'OT‘
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 GL60H or GL70H system
status. The STAT is useful in the design of system diagnostics.

(2) Form

INPUT 1 — D — QUTPUT 1
. STAT D: Destination table head
reference number
INPUT 2 — z  _ OUTPUT 2 7: Destination table size
(ALWAYS OFF)

Fig. 5.59 STAT General Form

"

Fig. 5.59 shows the form of system status.
+ STAT is the symbol denoting the system status.

. STAT operation requires two elements placed vertically (top and bottom) .
Referring to Table 5.74, specify the needed number for each element.

Tahle 5.74 STAT Elements

Element Description Specified Number
: ' : - Coil ) (00001-08192)
To Destination table head - Link coil (DO001-D1024)
P reference number - Holding register (40001-49999)
- Link register {R0O0O01-R1024)
Baottom Table size _- ) + Constant (1-128]

(3) Operation

128 registers worth of status can be obtalned every scan. The length of the
status move can be adjusted; however, it will always start with the GL60S
machine status. The source is fixed by the GL60H's. or GL70H’s internal
design and is not under user control.

SOURCE TABLE . DESTINATION TABLE

—_ ' D

—

6380 (HEXADECIMAL) ADDRESS
: GL6OH, GL7OH

SYSTEM ALL DATA MOVED IN 5
STATUS ,
; 1 SCAN CYCLE !
6399 (HEXADECIMAL) ADDRESS| ) -
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(a) Inputs

Of the two available inputs, only the input 1 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 éutput 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. ,

I
I
|
|

(c) System Status

(4) Example ‘

40751 —

STAT

t 00020 b

|

|
. . . | . .
The moved system statuses are located in the destination as showq in Par. 9.6

|

i

|

1

|

|

|

Status information can bfe obtained constantly because the input 1 is con-
nected to the power rail at left. It is stored in 20 registers of 407i51 to 40770,
in the order. ' |

5.9.12 Programming Data‘Move Circuit and Precautions ‘

(1) Inputs to the data move circuit may be outputs of relays, tlmers counters,
arithmetic operations, matrices, and other data-move c1rcu1ts.:

(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 r1ght or connect the output node directly |t0 an input
node of an arithmetic circuit, except relays. -

(3) To execute an operation constantly, connect the input dlrectly to the
power rail at left. To execute it only during one scanmng 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 irange 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. Coil 02049 is used for battery monitor and the desti-
nation table cannot include coils 02049-02064. |

{(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 d:sabled

(8) When a pointer is used, its value does not exceed the table siie normally.
If the value is made greater than the table size forcedly by| an another
circuit , move is not, executed (SRCH executes it after resettmg the
pointer to 0) and the ipointer becomes equal to the table size.

(9) The source remains unchanged data after the move.
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5.9.13 Example— Application Circuits of Data Move
(1) Setting and Reading Data (Applications of R—T and T—R)

This is an example to set and read a time of externally preset timers.
Fig. 5.60 shows a sample layout of switches and indicator.

Setting:

'Set a timer number and time by the digital switches and push the SET
pushbutton switch to store the set time in the register associated with the
timer number and indicate the time. ‘

Reading:

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 number will be :N and the set time will

be TN. .

(a) Hardware Configuration {(b) Ladder Diagram
) ON WHEN
CHECKING | ponTER 3T
f o DISPLAY SETTING STORE
piGiTaL INDICATOR | § 121 | Y| =002  SETTING
— 4 - 30002 j— 30001 i oo
TIMER NUMBER 10001 00000 0001 [ O I
sus SUB R—T
1) — o — b—
oiGiTaL switeH [{ o [] 5 [0 > 3000t amoz 408+0 00099
READ
PRESET TIME ouT
= *
—— 4 30001 40811 [~
oamaL switeH || 1 020 30 a G|= 3 . voooz | ooon ]/ A s
SECOND sUB ON WHEN T-+R
. aorpr | N=1 —  oooss

40101 is used as the pointer

POINTER | . READ DISPLAY
PUSHBUTTON SWITCH w ﬂ . SETTING .
. . » Horizontal shunt is needed
10002 : . '

10001 v but not as an output register
Fig. 5.60 External Devices | " Fig. 5.61 Setting/ Reading
and Assignments Circuits

(c) Data Flow

| . 0001
SETTy
- : - 40810 N-t

40811 T1 READ
40812 T2

Rt 40101
SETTING|--—- =~ ——=- READ_ | ™ ] sonz

30002 | Tn

40908 Tgo

Fig. 6.62° Data Flow
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(2) Move of Bit Pattern (Application of BLKM) I

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. o

.(a) Bit Pattern

Device No

{b) Ladder Diagram

- a8 | a7 /e 3] 2|1 STEP 1 [o== STEP 2 pr
1 {oN_[ONH, /) —JorFon | on: 4 ——
R e e 00271 | 4p221 00272 | 40221
2 on [orr | T T T/ OFF | ON | OFF BLKM | BLKM
3 OFF | OFF J/ 1 on | on [ oFF -1 ooooa i 7 oooe3
o ; NET i 68 NETI#GQ
- MSB LiSB |
T [ T ——y - .
—— ————ekeens STEP 3 |
:g;:; 4 FOR STEP 1 ! 0o |
0027
40914 -- 3 ;Eii: i
A0915! - | VFOR STEP 2 00007 !
40916] 10 --------- S - i
40917 [ -o-e NET #70 |
40918 -] |/FOR STEP 3 '
40919 00 ---es e L . !
BIT PATTERN TABLE Fig. 5.63 Bit Pattern’' and
(0: OFF, 1: ON}  } the Ladder Diagram
|
(c) Output of Bit Pattern' ' |
! |
OUTPUT ouTPUT |
mopuLe  SETRUT MODULE _DEVICE
s | | AA_1ONT LSB F V17
1 — 2(ON) ! [
0 {— 30FF ; |
i : i
! ! : ! i
20221 apz22 | )
! = | : : -p {
.‘ i E ! v
i | | i -
i : i . . o
LSB F T a3 @ 1. Figure above shows th:e status of
) H . . step 1. i
: | ' |
! ! 2. 40221-40223 must be allocated in
F ‘ binary form. |
i i 3. Pay attention to the correspondence
40223 i * ; , of LSB and MSB of register and the
: : ! - output device numbers.
) i . |
o | AN 47(ON) . -
MSB] § | 1. —=-V— 48(0N) -
: |

Fig. 5.64 Bit Pattern Output
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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 -
RESERVATION
FULL "’g @ TRACKS
C O —overa 5| 3 N
RESERVATION z ®
EMPTY § —o0275 @ R
| ® GATE
DESTINATION Sl 5
7] .
- i -,
.RESERVATION
—= 10007 ‘.
RESERVATION ' .
—i 30003 . RESERVATION .
10007 | aga3o m-=--{ ) FULL FIFO;TABLE
FiN 00274 1085
gooze f---{ ) EEASPET%VAHON 40931
RETR’IEVAL 00275 -
—4+— a0s30 | - / 1
00276 | ages — — = [ 40951
FOUT
GROUPING IS
00020 CONTROLLED BY "n.”
40950
NET #71

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

f—— =000 40831 1 ‘
10007 : —J
o 40060 p————{ > (DPOULiIgIEE) RESERVATION
suB SRCH 0277
40061 |— 00020 -

RESERVATION NUMBER m OF THIS TIME STORED
INTO REGISTER OF SPECIFIED PATTERN

i
f—aF— 3000 |- -
10007 0277 400960 m
40930 - 40961 N

FIN

00020 |-

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 i

Indexed block move is a table-to-table move executed in one scan;ning cycle,
like block move (BLKM), descrlbed in 5.9.3. In addition. there are following

functions:

* The source or destmatlon table can be specified according to the value
(index) of the pointer!

* A group of input re]a&rs can be specified as the destination tz{ble.
l
5.10.1 Types of indexed Block Move - |

Four types of the indexec;i block move are available as shown iniTable 5.75.

Table 5.75 Types of Indexed Bilock Move |

|
Type Sy:mbol Description ! Page

Block Move 1 ' Permits to specify destination table |
with Destination DIBT (input relay groups) according to | 167
Index : pointer. .
Block Maove 2 ! Permits to specify destination table :
with Destination DIBR (hodling register groups) according 172
Index : to pointer.
Block Move 1 ' Permits to specify source table l
with Source SIBT (coils, input relays and mput reglster 175
Index | groups) according to pointer. |
Block Move 2 ; Permits to specify source table i )
with Source SIBR (holdmg register groups) according || 179
Index : to pointer. |

|

5.10.2 Block Move t 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 71— g — OUTPUT 1 X
S: Scource table head
rceference number

P — OUTPUT 2 P: Pointer

Z. Table sizei

DIBT :

Z [— OUTPUT 3 (ALWAYS OFF) l

i

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 denoting the block move 1 with destination index.

DIBT requires three elements placed vertically (top, middle, and bottom).
Referring to Table 5.76, spécify any of constant K, reference numbers
of discrete group and reference numbers of various registers for each of
the elements. '

Table 5.76 DIBT Elements

Element Description Specified Number

Any of the fol!owing:

-+ Coil " (00001-08177)
- Input relay (10001-14081)
+ Step relay - {(S001-5497)
Top Source table head - Link coil ‘ {D0O001-D1009)
reference number » Input register (30001-30512)

- Holding register (40001-49999)
« Constant register (31001-35096)
- Link register (RO00D1-R1024)
» Timer register (50001-50512)

With pointer, specificd
Middle head number of
destination table

« Holding register (40001-49999)
+ Link register {R0001-R1024)

» Where step i‘elay,

) . . constant - - (1-32)
Bottom S1ze_of gourcc table and . Where link coil,
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 (3 digits in case of step relay) of the number that can be specified
will be limited to (16m + 1J. (m = 0,1,2,...0

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

i
|

The relation between source table and its head number is as follows:
. |

Example 1: ' |
i f
|
' SOURCE i
— 40001 = 40001 |
LR a4
y : : | SOURCE TABLE
O — |
X oMox XX ! :
S =40001 |
|
|
. 1
Example 2: ' i
|
SOURCE
— o000T = 00001 — 00016 |
LS S —
pist o[ » ! o o SOURCE TABLE |
5=00001 —— ;
IN UNITS OF 16 POINTS !
i
|
. I
If a relay table or a coil table is to be specified, n=16m+1 (m=0, 1, 2 ... )

in case of step relay). 'The relation between pointer content (i) and the

must hold, where n represents the lower-place 4 digits (lower-place 3 digits e
head number(D) of destination table (input relay table) is showﬁ below.

Example:
i > —— X % XK %X % o 10001 — (0D16 !
1001 10001 4004 10017 —
. L P71 | | pESTINATION
1002 10017 | DIBT : i [ TABLE

mn 15177 ! 40004 IN'UNITS OF 16 POINTS

(D= 10001)

|

+ 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 v;vill be com-
pleted in one scanning.cycle. '

(] POINTER .
] —_— - D1 Dy+1.-=~-- , D1415
—_— D1 418 Dr4 17, --., D14 31
SOURCE -
TABLE INPUT RELAY GROUPS DESTINATION
' TABLE
o
S ] I
/ T
P ! Y
« COIL GROUPS V
« INPUT RELAY GROUPS IN UNITS OF 16 POINTS
« INPUT REGISTER .
GROUPS
+ HOLDING REGISTER °
GROUPS :
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5.10.2 Block Move 1 with Destination 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 i1 of the pointer is out of the range of 1001-1256:

Example:

— 40001 p—

40004 - wp

DIBT

00003 s0004[ 0]

. i
There is no input relay group corresponding to 1=0. ' Therefore, no
M destination tables corresponding to the source tables 40001-40003 cxist.

{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:
— 40001 )
SOURCE DESTINATION
40004 |— =
2000 1 sounce 2z | orsmwanon
‘ TABLE
00003 40603 TABLE —
aoo0s [T757)
* No input ralay groups of destination corresponding
to the source 40003 exist.
(4) Example
— 001 |~
N 10001
41003 p—
DIBT
00002
(a) Ladder Circuit
41001 | SRR T TP TR R 1 D, D+1, D+2, e e e , D+15
41002 | 00 - o e s by . D16, D+17, oo e, . D+31

D =10001+£16({—1001)

{b) Move Contents
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i
i
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 410012 are moved
to the input relay groups 11601-11632 and the output 1 is turned ON,

41001 41002 !
.

, MSB LSB MSB LsB

(8)  HOLDING REGISTER {1 f--c—-————-— . [ I |
i o P ot

(D) INPUT RELAY | (5 (5 ——————————— d)d) (5———”“—————’—(‘)

I 116801 11602 1616 11617 11618 111632

ON ON ON OFF OFF loFr

* When i = 1102, D1 = 11617. If the input relay 10001 is tlurned 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 41002 !
" P

| MSB LSB _MSB LSB
(S) HOLDING REGISTER [ 1 __1----——-=———— 1[0 0----m 2T

o bt T

(D) INPUTRELAY (5 d) —————————— (5 d) C) ____________ l.d)

11817 11618 © 11632 11833 11634 [116a8
ON ON OMN OFF OFF | OFF

* When 1 = 1128, DIl =.12033. Because the table size is 2, no input relay
groups of destination corresponding to the holding register 41002 exist.
Therefore, even 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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510.3 Block Move 2 with Destination index (DIBR)

(1) Function

This function can transfer all data of source table to

the destination table

(a group of holding regiter) specified by the pointer.

(2) Form

INPUT 1 — S

DIBR

— QUTPUT 1
S: Source table head
reference number
— outpuT2 - P Pointer

Z: Table size

— QUTPUT 3 (ALWAYS OFF)

Fig. 5.68 DIBR General Form

.« Fig. 568 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 vertically (top, middle, and bottom).
Referring to Table 5.77, specify any of number for each of the elements,

Table 5.77 DIBR Elements

Element Description Specified 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)
- LLink register {RO001-R1024)
- Timer register {50001-50512)
_ With pointer, specified | poging register (40001-49999)
Middle head number of - Link register (RO001-R1024)
destination table :
+ For step relay specified in top,
Size of source table and _constant ,(l.‘BZ?
Bottom . . - For link coil specified in top,
destination table
constant (1-64)
- Others {1-100)

will be limited to (16m -+

. When a relay reference No. is to be specified in the to-p stage, the lower-place
4 digits (3 digits in case of step relay) of the number that can be specified
1. (m=0.1.2,...0 .

9 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

- By DIBR,

table

all data of the source table will be moved to the| destination
(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,

SOURCE
TABLE

The following shows the relation between the value i of the pointer

5

COIL GROUP
RELAY GROUP
REGISTER GROUP

POINTER
D

— D+z-1

[ 1

HOLDING
REGISTER
GROUP

Fig. 5.69 DIBR Function

and the head number of the holding register group

i
1
2

9995

45996 1

* In the following cases,’ the move will not be executed and the joutput 2 is

[ =40001 +{i-1)

turned ON.
(a) When the value i of the pointer is out of the range of 1- 9999

DESTINATIO

TABLE

at the destination.

— x KX %X
4004
 DIBR

X ®x X ¥

b 41004

41002

10004 POINTER

[ =4i001

et 40001
40001
DIBK
Q003

There is no holding régistcr correspondig to i =0.

Therefore,
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
destination table to b? specified by the value exist:

(c) When the

\ SOURCE
40001 [—
40004 — W o0 SOURCE
oo « 40002 TABLE
09003 -40003

"No destination corresponding to the source 40003 cxists.

DESTINATION

40004 POINTER

49998

49999

*

}

pointer is included in the destination table:

SOURCE
40001,
40004 |— * 40001
DIBR 140002 SOURCE
00003 ‘- 40003 TABLE .
40004 S

*

The pointer

—-173-

DESTINATION

|
|
|
|
i
|
i

N
i
|
I
|

I

‘1’10

| but no

DESTINATION

TABLE

40004 {4 ] POINTER

40004 *

40005

40006

}

DESTINATION

TABLE

40004 is included in 'the destination table.

|
i
I
i



(4) Example DESTINATION
‘ 4100 [~ ' SOURCE 41003]I] POINTER

— .
0002 SOURCE 41001 -m_ }DESTINATION
TABLE 41000 — D +1 TABLE

41003 —
* D — 40001 +(i —1)

DIBR

00002

(a) When 1 = 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 registers 41004 and 41005, and the output 1 is turned ON.

DESTINATION

SOURCE 41003 POINTER
SOURCE (41001 100 ] ———  21004] 100 *]] DESTINATION
TABLE [41002] 200 —— 41005 200 TABLE -

(b) When i = 1005, DI = 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 -_1 005. |POINTER
SOURCE

SOURCE [4t001[ 100 | —— 41005}DESTINATION
TABLE |4t002i 200 —_— 41006200 || TABLE

¢

(c) 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 r‘elay 10002 is turned ON, the move
will not be performed and the output 2 is turned ON.

DESTINATION
41003 -—4999 POINTER
SOURCE ' .

SOURCE f 41001 100 499995
TABLE -{41002 —¥—

+

{d) When i = 1003, D1 =41003.. Because the pointer 41003 is 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.

. DESTINATION
SOURCE 47003 POINTER

SOURCE{mom: 100 | 41003 | - I
TABLE lato02| 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 table) specified by the pointer content (i) to the destination
table (register table) in 1 scan.

i
1
(2) Form . |
" OINPUT 17— P - ouTPUT1 |
P: Pointer !
3) | — OUTPUT? D: Head reference number
of destination table
' SIBT Z: Table size
: Z — OUTPUT 3 (ALWAYS OFF)
1

|
iFig. 5.70 SIBT General Form I
i

* Fig. 570 shows the form of the block move 1 with source inde:x (SIBT).
» SIBT is the symbol def]oting the block move 1 with source indfex.

| |
* SIBT requires three elements placed vertically (top, middie, and bottom).
Referring to Table 5.78, specify either constant or referen(:(:a number of
various registers for each of the elements.

I 1
| Table 5.78 SIBT Elements ‘

Element Description Specified Number

Top Using pointer, head number of * Holding register (40001—49%)99)
the source table is specified - Link register (ROOOI—R}IOZAI)

Middic Head number of the * Holding register (40001-49999)
destination table * Link register (ROQ01-R1024)

Bottom 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 579
shows relation between the value i of the pointer and the source table,

Table 579 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
- el - . . -
512 08177 1256 14081 3512 30512

S=1+16 (i-1) S=1001-+16 (-1001) S=30001+ (i-3001)
—-175—-




510.4 Block Move 1 with Source Indx (SIBT) (Cont'd)

Example:
] 41001 — 00001 — 00016
SRR . 00017 — 00032  SOURCE
SIBT : : ! | TABLE
C—!
woor 71 ] IN UNITS OF 16 POINTS -

(5 =00001)

(a) When the source table is coil and input relay groups:

v [ ]ronter DESTINATION

G G|, e e G 15 | —e= b
G LB, ror crver eeees e S$+3] | ——am .
SOURCE : ’ DESTINATION
TABLE * COIL GROUP HOLDING ° TABLE
= INPUT RELAY GROUP REGISTER GROUP
IN UNITS OF 16 POINTS :
(b) When the source table is input register groups:
v : | POINTER  pegrinaTiON
5 —— ]}
SOURCE DESTINATION
TABLE INPUT REGISTER HOLDING REGISTER| | TABLE
GROUP GROUP

- In the following cases, the move will not be executed and the output 2 is
turned ON. ‘

(a) When the vallue i of -the pointer is out of the ranges of l—‘512, 1001-1256,
and 3001-3512: .

Example:

1

- auonl =

40004 f— . .
S1BT !

oo | ©osm : : :

There arc no coil group ,  input relay group and input registers
corresponding to i = 0. Therefore., noe source table ' corresponding to-
the destination tables 40004-40006 cxist. :

(b) When the value i of the pointer is within the range_!s of 1-512, 1001-12586,
and 3001-3512 but rio source table specified by the value exists:

Example: '
40001 — - SOURCE -
. 3 P .
acos | 40001 ONTER  * DESTINATION
SIBT 30611 40004
00003 . 30512 ' 40005

*No source input register co_rresponding to the destination 40006 cxists.
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(c) When the pointer is included in the destination table:

*The pointer 41002 is included in the destination table.

Example:
!
— ez =
4i001
st f
00003 f
(4) Example :
F-- a0l e
10003 41003
sigr |
00002
i
(a) When 1 = 1, S1 = 00001.

SOURCE |

o0 PCINTER DESTINATION |
30001 41001 !
30002 41002 * ‘
30003 41003 '
|

SOURCE
S5+1 —

|
!
|
|

DESTINATION

41003
41004

If the input relay 10003 is turned

ON at this

time, the ON_OFF status of the coil groups 00001-00032 is rrlloved to the

holding reglsters 41003 and 41004 and the output 1 is turned |ON
SOURCE "’ ‘
10001 III DESTINATION !
SOURCE 00001 — 00016 41003 ’ DESTINATIQ
TABLE 00017 — 00032 41004 TABLE i
! |
|
|
| |
|
(a) Coil 16 POINTS 16 POINTS !
ON ON OFF | OFF
I e RACCLETICEETEDEE PP EP PP, [ ) ([ proreeememeeane Rl LTI |
0001 00016 00017 I 00032
} 7 } I ! !
(b) Holding MSB LSB MsB ' LsB
Register | | | --orw==esseseescieeseeeeece | -1 o]
41003 41004 |
|
|
|
(b) When i = 3001, S1 = 30001. If the input relay 10003 is turned ON at this

time, the contents of the input registers 30001 and 30002 is mloved to the

holding registers 41003 and

41004, respectively.

|
|
|
|
|
|
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5104 Block Move 1 with Source Index (SIBT) (Cont'd)

SOURCE

SOURCE | 3uAu1 100 - | == 41003 100 DESTINATION
TABLE 30002 250 —— 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 performed and the output 2 is turned ON.

SOURCE

41001 m *POINTER :

| 3012 | DESTINATION

SOURCE | #0512 < 41003 "DESTINATION
TABLE * 41004 TABLE

*No source inpul 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

register group).

(2) Form

I of the pointer to the destination table

|

|
1

(holding

Head Number of
destination table -

|
|
INPUT 1 — P F— CUTPUT 1 |
P: Pointer |
D:
D — CUTPUT 2
7. Table size
SIBR |
z b= OUTPUT 3 (ALWAYS OFF}
‘Fig. 5.71 SIBR General Form |

: I
+ Fig. 571 shows the form of block move 2 with source index (SIBR).

» SIBR is the symbol denoting the block transfer 2 with source

* SIBR requires three elements placed vertically (top, middle,
Referring to Table 5 80,

index.
I

and bottom).
specify the needed number for |each of the

elements. |

Table 5.80 SIBR Elements |

Element Des'cription Specified Number i
To With pointer, specified head - Holding register (40001-49999)
L number of source table. * Link register (RO001- R|1024)
Middle | Head number of - Holding register (40001-49999)
destination tablc » Link register {RO001-R1024)

Bottom Table size Constant

(3) Operation

(1-100) !

The following figure shows relation between the value i of the pointer and

the head number of source

table (holding register group).

SOURCE

—_1 . X x x xx —

41001 1

40001

41001 40011

40092

S1BR 1

X ok M X

9599

49939

N=40001+i-1)

) =40011

- 179 -
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5105 Block Move 2 with Source Index (SIBR) (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 poi'nter is out of the range of 1-89999:

Example:

40001 p—

40004 [ X .
SIBR !

Qo003 . 40001 lI] 1

No holding register corresponding to i =0 exists and thercfore no
. source table corresponding to the destination table 40004-40006 cxists.

(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:

40001

SIBR

40004

00003

i 4

40001

* No source holding register corresponding to the destination 40006 exists.

‘ SOURCE DESTINATION
40001 POINTER '
4
43322 SOURCE 2833; DESTINATION
TABLE : TABLE
* 40006 | .

(¢) When the pointer is included in the destination table:

SOURCE . DESTINATION
41002 POINTER,

o }SOURCE e DESTINATION
TABLE
aoooz| 2 TABLE 41003

“ The pointer 41002 is included in the destination table.

Example:
- 41002 —
— aw001 -~ wp
SIBR
00003
41002 (6001}
(4) Example .
41001 —
10004
41004
SIBR
00002

]
SOURCE . DESTINATION
atoo1 [___+___|POINTER

source] S | | — 41004 DESTINATION
TABLE | 8-+1 —=— 41005 TABLE -

S = 40001 -+(i—1)

When i = 1. S = 40001.. If the input relay 10004 is turned ON-at this tim

e, the contents of the holding registers 40001 and 40002 1s moved to the
holding registers-40001 and 4OQ02 is moved to.the holding registers 41004
and 41005, respectively and the output 1 is turned ON.

SORUCE - - -

21001 POINTER

SOURCE
TABLE

40001
40002

DESTINATION
——— 41004 1 DESTINATION
—— 41005 2 TABLE
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When i = 2, § = 40002. IT the input relay

the block move will be performed as follows.

SOURCE {40002
TABLE | 40003

When i =9999, S =49999. Because the table size is 2, no holding register
corresponding to the destination 41005 exists.
relay 10004 is turned ON,

output 2 1s turned ON!

*No source holding register corresponding to the destination 41005

SOURCE

40001 POINTER

2

3

— 41004
~—=— 41005

(5 =40002)

SOURCE

41001 POINTER
i
49999 41004

. (5 —49299)
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2

3

DESTINATION

DESTINATION

}

DESTINATION
TABLE

‘DESTINATION

TABLE

|
|
|

10004 is turned ON !at this time,

i
|
|
|
|
|
|

Therefore, eveniif the input
the move will not be perforn?ed and the

|
|
|
|

| .
exists.

|
|
l
|
|
|
1
|

|
|
!
|
|
|




5.10.6 Programming Indexed Block Move Circuit and Precautions

(1) 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.

(2) Coils need not be connected to two output nodes, (1 and 2) of an indexed
block move circuit. [t is permitted to connect a relay contact to the
output nodes at right or connect the ouput node directly to an input node
of an arithmetic circuit, except relays. .

(3) 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. : '

(4) The range of the source or destination table specified by a table size
must be within the range of the reference numbers of input relays, coils,
or registers. ’

(5) It is possible to OR the outputs by connecting a vertical shunt element.

(6) The source or the pointer remain unchanged data or values after the
move. .

(7) Be sure to disable the input realy groups used as destination of the block
move 1 with destination indéx (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 according 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
1
oot “ | 41003 POINTER
el SOURCE{MOM{ T3 60T ToeE ]| DESTINATION
NET #85 sio0s | TABLE Jateoz |[00--=-p ]+ TABLE
DIBT
00002
~~~~~~ b
10001 w2 NET #86
NET #£87

@ If the input relay 1000l is disabled, the each normally open (NO)

¥ 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. :

(8) Do not use transitional contacts of input relay group used in DIBT
destination. Because of the followings:
(a) —{1— provides a function of — — .

1 X X XX 1> x x X

(b) — — keeps always OFF.

13 % X X
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5.11 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:

1

Table 5.81 Types of Data Conversion

T N,

|
|
i

|
i
|
|
|

Type Sfymbol Functions Reference Page
BCD—Binary Conversion BIN Converted to binary 183
Binary—BCD Conversion | BCD Converted to BCD 186

' Replacement of high-order
Swap SiWAP byte and low-order byte. 189
Rearrangement of data in UP
Sort S;;ORT order and DOWN order. 191
. Splitting of word data into
Byte Split IIBYSL byte data. 194
Byte Composition BIYCM Qomposition of byte data 196

p | imto word data.

Block Addition BADD | Addition in block unit. 198

5.11.2 BCD — Binary Conversion (BIN)

(1) Function

I

|

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

|
|
|
|
|
|

number |

: Pointer

Tahble size!

INPUTt— S —QUTPUT1 5
P
P (—OUTPUT2 7
BIN
Z 1 —OUTPUT 3(ALWAYS OFF)

Fig. 5.72 BIN General Form

- Fig. 5.72 shows the form of BCD — BIN conversion.

* BIN is the symbol denoting BCD — BIN conversion.

for each element.

| - 183 -

|
BCD — BIN conversion: requires three elements placed vertic!
middle, and bottom).

|
|
!
!
I

]
: Source reference

ally (top ,

Referring to Table 582, specify the nee(;led number




5.11.2 BCD — Binary Conversion (BIN) (Cont'd)
Tabile 5.82- BIN Elements

Element Description Specified Number
Source reference - Input recgister {30001-30512)
Top number : - Holding rcgister (40001-49999)
+ Link register (R0O001-R1024)
. ) . Holding register (40001-49998)
Middle | Pointer - Link rogister  (R0001-R1023)
Bottom Table size - Constant (1-16)

1. Destination reference number starts with the next to pointer reference number.
. 2. Table size does not contain the pointer. :

(3) Operation

When the input 1 is in the ON state, this function converts all of the data of
source table from BCD into binary number and transfers it to the desti-
nation table.

When the data of source table are not BCD data, the function indicates
the order of that data counted -from the head as the order counted from
below the pointer (or from LSB). The conversion is perfomed down to the end.

" The data which are not BCD data (the numb‘:er 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

BCD DATA - BINARY DATA DESTINATION TABLE

If the data 3rd from the head of source table ‘are not BCD table, the
content of the pointer after the conversion will be as follows:

MSB : LSB
POINTERFO|,’_0|0|0[0|0'|0]0|{}|010|0|0[1IAOIOJ.

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
BCI> data in the source tablie_' :

The output 3 is always OFF.
The operations of BIN are tabulated in Table 5.83.

1
V
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Table 5.83 BIN Operations

|
|
|
!

Input 1

Opcrations

No.9
No.8
No.7
No.6
No.5
No.4
No.3
No.2
No.l
No.0

ON

bit (200)
bit (100)
bit (80)
bit (40)
bit {20)
bit {16)
bit (8)
bit (4)
bit (2)
bit (1)

No.15 bit (8000) -
No.14 bit (4000)
No.13 bit (2000)
No.12 bit (1000)
No.11 bit (800)
No.10 bit (400)

BCD—binary
conversion

Converted (other type of data in source table...not BCD data)

OFF Not operated.

OutD:ut 1

Qutput 2

OFF

(4) Example

10001

(a) Ladder

THOUSANDS
DIGITS

HUNDREDS
DiGIT

30001
40020
BIN
05

8000
4000
2000
1000

800
400
200
oo

TENS DIGIT

80
40
20

UNITS DIGIT

Ll SR e )

(b)

Input

i SOURCE

INPUT
REGISTER

30001

BINARY

I BCD —~ CONVERSION —

Conversion (using 30001)
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DESTINATICN

HOLDING REGISTER

40021




5.11.2 BCD — Binary Conversion (BIN) (Cont'd)

40020 0000 0000 0000 0000 POINTER
30001 0000 0000 0D0Q G000 10021 0000 COII 1110 1000
30002 Q010 - 0000 0000 0000 — T 40022 ‘opgo OL1l 1101 Q0G0 Tt
_%)ETEE 30003 ] ooif 0000 0000 0000 ) 10023 0000 1011 1011 1060 _?_EE’E?'A.‘T'ON K
30004 OO0 0000 000G 0000 = 40024 0000 I111 1910 0000
30005 0101 0000 0000 0000 40025 G001 00t1 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 register 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)

(1) Function

This function converts the content of source table represented in binary into
a BCD in 1 scan and transfers it to the destination. -

(2) Form g
INPUT 1— S — OUTPUT 1
. §:; Source refercnce
P | OUTPUT2 *  number
. P: Pointer
BCD Z: Table sizc
zZ — OUTPUT 3 (ALWAYS OFF)

Fig. 5.73 BCD General Form

+ Fig. 5.73 shows the form of Binary — BCD conversion.
. 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. - .. ~ . :

Tabie 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 {R0001-R1023)

Bottom Table size » Constant (1-18)

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 ' i

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 destir{ation table.

When the data of source table are not of BCD conversmn 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 intora BCD and stored in the destination ta'ble_ but the
data are not in BCD. 1

1
BINARY DAT{-‘\ — BCD DATA DESTINATION TABLE

]

1

SOURCE TABLE P POINTER ]
) ]

|

|

|

|

If the data 3rd from the head of source table are not binellry table,
the content of the pointer after the covnersion will be as follows:I

MSB , | LSB
POINTER |o[o|0.|0|o|0[0|o|0|o|0|o|o||1|o|o]

l
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 alv&%ays OFF. i
The operations of BCD are tabulated in Table 5.85. I
! |

. Table 5.85 BCD Operations |

!

|

Input 1 Operations Outp t 1| Output?2

No.l5 bit (8000)
No.14 bit (4000)
No.13 bit (Z000)
No.12 bit (1000)
No.Il bit (800)
No.i0 bit (400}
No.9 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) Exmaple

I—— 40010 .
10001 40020
BeD [
05 -
(a) Ladder
_ DESTINATION
SOURCE TABLE 40020 0000 1000 0000 0000 PQINTER
40010 1000 0000 1010 0000 T T 4pozt
40011 0000 1000 0000 0000 40022 :
40012 0000 0000 0000 1111 40023 ANY PATTERN
40013 0000 000 0001 0000 40024 !
40014 0000 G001 0000 0000 40025
) Before Conversion
DESTINATION
SOURCE TABLE 40026 0000 0000 0000 €001 POINTER
40010 1000 0000 1010 0000 (—160)‘ 40021 WRONG DATA
40011 $000  1ODO 0000 Q000 (20481 40022 0010 0000 OICD 1000
40012 0000 0000 $000 1111 {1s) - 40023 0000 0000 0CO! 101
40013 0000 0000 0001 0000 (16} . " 40024 0000 0000 0001 0110
40014 0000 DOGL 0000 Q0G0 (256) 40025 0000 0010 0lo!l 0110

& After Conversion

(p) Content of Conversion

BCD shwon in (a) will execute the conversion shown in (b) throughout the
duration when input relay 10001 is in the ON state.

BCD is mainly used to output the interrial 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 whi¢h register of the source
table the wrong data are stored. As described above ., when any data which
cannot be converted into a 4-digit BCD are included in the source table, the

output 2 will turn ON.
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5.11.4 Swap (SWAP)

(1) Function

It stores the content of source rable in the destination ,

high-order byte with the low-order byte.

(2) Form

INPUT 1— 8

. SWAP

F—OUTPUT 1

—OUTPUT 2

HOUTPUT 3

{ALWAYS OFF)

Fig. 574 SWAP General Form

+ Fig. 574 shows the form of swap.

* SWAP is the symbol denoting swap.

S:
D:

Z:

after replacing the

i
|
|
i
|
|
|

Source reference

number

Destination reference

number
Table siz

c

* SWAP requires three elements placed vertically (top, middie, and bottom).
Referring to Table 5.86, specify the needed number for each Ielement.

i i
fable 5.86 SWAP Elements |
1
Element Description Specified Number !

: - Input register  (30001-30512)

To Source reference number -+ Holding register (40001_49?99)

p g - Constant register (31001~35996)

: « Link register (R0001-R1024)

Middle Destinatioh reference » Holding register (40001-49999)

tadic number - Link rcgister (ROOOI-R;1024)
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

transfers the whole table in 1 scan cycle.

SOURCE (S}
A B
c D
E F
Y Z
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DESTINATION (D)
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D . C
F E
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5.11.4 Swap (SWAP) (Cont'd)

(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 ONOFF status.
The outputs 2 and 3 are always OFF.

(4) Example

SOURCE
40011 0101 1HIL 0000 1LY}
40012 111 131E 0000 Q000
40013 1010 1010 0l1cl 0101
46014 0001 1000 0100 0010
40015 1000 1100 Q0L 0011
SOURCE
40011 0101 1111 000 111l
40012 L LU 0000 Q000
40013 1010 1010 0101 €101
40014 0001 1060 0100 Q010
40015 1000 1100 0011 0011

This function is effective‘

communication.

40011

10001 40021

SWAP

(a) Ladder

40021
40022
40023
40024
40025

@ Before Swap

40021
40022
40023
40024
40025

@ After Swap

__‘] gl] —_

(b) Content of Swap

DESTINATION

ANY PATTERN

DESTINATICN

0000

1L 1o el

0000

0000 1111 LIt

0101

ool 1810 1010

o100

0010 0001 1000

0011

0011 1900 110Q

for data rearrangement

in use of Memobhus

data



5.11.5 Sort (SORT) :

(1) Function

It stores the content of source table in the destination table afterirearranging
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 re'zirranges the
destination table in the order from the largest value down or o6n the order
from the smallest value up. ‘

{2) Form

|
i
|
|
|
|
INPUT 1— 5 — OUTPUT 1 |

S: Source reference

! D: Destination reference
INPUT 2 —| D L— QUTPUT 2 number |

Z: -Table sizelz
| SORT '

INPUT 3—] - 7 — OUTPUT 3 (ALWAYS OFF)

l .
Fig. 575 SORT General Form }
|

« Fig. 575 shows the forin of sort. !

l

|
* SORT is the symbol denoting sort,

* SORT requires three el:ements placed Verticélly (top. middle, almd 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)
T s f . -
op outee reference number |0 register (31001-35096)
* Link register (RO001-R1024)

Middle Destination refercnce * Holding register (40001~499;99)
number + Link register (RO001-R1024)
Bottom Table size . » Constant (1-100) !

|
@ L. If the input 3 is OFF; when source table is equal to destination table, the

operation can be performed correctly. However, when they cverlap, no
correct operation can be performed.

2. If the input 3 is ON: when source table and destination table overlap, no
correct operation can: be performed. Wht_en source table is equal to destin
table, the output 2 t’,ums ON, and no operation is performed.

I -
ation
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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 negatlve 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 f{rom 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 index. 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} Outputs
« Qutput 1: Same as the status of the input 1. (_Copy'of the input 1)

« Qutput 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 1s ON:

- SOURCE DESTINATIONT -
INDEX TABLE TABLE SUBJECT OF SORT

When the input 3 is OFF: ) ' o X
*Data are stored in
the order from the
SOURCE  |. . DESTINATION smallest value up or

TABLE . o TABLE in the order from the
largest value down.

The operations of SORT are tabulated in Table 5.88.

'_Fable 5.88 SORT Operations !

Input !} Input 2 Input 3 Operations Qutpus 2

ON indexed SORT in the order from the largest
. | vatue down.

OQOutput 1

ON

OFF Transfers data to the destination after sorting
in the order from the largest value down.

Indexed. SORT in the order from the
ON ON smatlest value up.
OFF — -
OFF Transfers data to the destination in the
order from the smallest value up.
. ON SORT and destination table coincide with
each other.
OFF -— —_ Not operated.
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(4) Example

Example 1: ' |
!
|_[ 40001 | l
10001 40011 ! | |
SORT !
5 -
|
: :
(a) Ladder . .
SOURCE TABLE DESTINATION TABLE !
40001 100 40011 |
40002 [ 200 40012 |
40003 300 40013 | ANY PATTERN !
40004 400 40014 '
40005 | 500 40015 !
: (I Before Sort !
SOURCE TABLE DESTINATION TABLE |
0001 [ 100 40011 500 |
apo0z | 200 40012 400 |
40003, 300 40013 300 !
40004 | 400 50014 200 '
q0005[ -+ 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 , ibecause the
inputs 1 and 2 will turn ON when input relay 10001 turns ON.

Example 2: | !
; |
40001 - '
1000+ 40011 ! ‘
SORT _.— l
5 = |
|
(a) Ladder :
SOURCE TABLE DFSTINATION TABLE '
40001 i 40011 50 .
40002 2 40012 3000 I
@® Before Sort i
10003 3 EETE 10 !
40004 1 - 40013 1 ==
aoos | T s 40015 200 ‘
]
SOURCE TABLE DESTINATION TABLE !
|
40651 2 10011 3000
40002 5 I—J 40012 200 -J I
@ After Sort . w003 - 40013 50 ,
ao004 | . 3 10914 10
40005 |+ 4 ] 40015 1 |

1

|
. : i
i (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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511.6 Byte Split (BYSL)

(1) Function

[t splits the word data of

destination table.

{2) Form
INPUT 1 — 5 —OUTPUT
D — OUTPUT
iBYSL
z —QUTPUT

Fig. 576 BYSL General Form

- Fig. 5.76 shows the form of byte split.

1

2

3

ALWAYS OFF

source table into byte data and stores them in

. S:; Source refercnce
number
., D: Destination reference
number
Z: Table size

+ 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.,

Tabie 5.89 BYSL Eiements

Element Description Specificd Number
] * Input register (30001-30512)
Top Source reference « Holding register (40001-49999)
number « Constant register {31001-35096)
» Link register (RO0O01-R1024)
Middle Destination reference » Holding registcr (40001-49998)
number » Link register {(ROO01-R1023)
Bottom Table size « Constant (1-100)

(3) Operation

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).

It splits all data in 1 scan cycle and transfers them to the destination

table,

TABLE SIZE

SCURCE{S)

B

A

DESTINATION (D}

0 A
o B
Y
Z
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I
|
|
|

(a) Inputs f

1

* Input 1: Executes byte split and stores the result in the desti:nation table.
« Input 2:
« Input 3:

|

|
{(b) Outputs :

i .

* Output 1: Same as the input 1 ON, OFF status (Copy of the|1nput 1)

JlNot used. !

+ OQOutput 2: } '
, ) Always OFF. |
« Qutput 3: Y : .
I
(4) Example |
40001 — !
10001 40011
rvsL [
: [ |
* |
(a) Ladder - |
j |
; : |
SOURCE TABLE DESTINATION TABLE
40001 0001 0000 0GI0 0000 40011 N
40002 001l G000 0100 0000 40012 !
40003 Qiel 0000 G110 0G0 40013 ANY PATTERN
! 40014 |
. 40015 ) ,
40015 |
(I Before Byte Split |
|
i |
SOURCE TABLE DESTINATION|TABLE
40001 400l 0000 001C 0000 40011 Q000 0000 0001 QOO0
40002 0011 0000 0100 (OO0 40012 Q000 Q000 0010 0000
40003 0101 0030 0110 0000 40013 0000 0000 0011 000
40014 0000 0000 0100 0000
40015 0000 0060 0101 0000
40016 0000 Q000 0110 0000

@ After Byte Split
(b) Content of Byte Split

This function is effective for data conversion required when receiving data
from ASCIH module.
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5.11.7 Byte Composition (BYCM)

(1) Function

[t composes the byte data of source table into word data and stores them in
the destination table. In other words, it converts the data inversely to BYSL

in Par. 5.11.6.

{2) Form .
i
INPUT 12 S L OUTPUT 1
"'§: Source reference
. , number
D — OUTPUT 2 . D: Destination reference
A number
BYCM LWAYS OFF © Z: Table size
z QUTPUT 3 . -

Fig. 5.77 . BYCM Genera! Form ﬁ

. Fig. 5.77 shows the form of byte composition.

- BYCM is the symbol denoting byte composition.

. BYCM requires three elements placed vertically (top, middle, and bottom ).
Referring to Table 5.90, specify the needed number for each element.

Table 5.80 BYCM Elements

Element Description Specif_ied Number

» Input register {30001-30511)
To Source reference - Holding register (40001-49998)
p number . Constant register (31001-35095)
| - Link register (RO0OL-R1023)
Middle» Destination refercnce - Holding register (40001-49999)
number + Link recgister {(RO001-R1024)
- Bottom -|-Tablec size - Constant {1-100)

(3) Operation

It compounds two continuous byte data of source 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, '

SOURCE (S} DESTINATION (D}
0 A A B |
0 B H H TABLE SIZE{Z)
i Y yA
o} Y
[5) Z
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|
|
|
|
|
(a) Inputs i

Input 1: Executes composition and stores the result in the destination table.

Input 2: }
Input 3: Not used.

(b) Qutputs ‘
Output 1: Same as the Input 1 ON_OFF status,

Cutput 2; } :
Output 3 - Always OFF.

(4) Example

|
|
| |
- |
i

40001 |
10001 40011
pycm [
3 —
|
i
5
(a) Ladderl
3 |
SOURCE TABLE DESTINATION TABLE,
40001 0000 0000 0001 000 40011 i
20002 0000 0000 0010 0QOO ' 40012 ANY PATTERN l
40003 QOO0 0000 00J1 0000 40013 !
40004 0003 Q000 0100 DOOD 1
40005 0000 0000 0101 0000 |
40006 0000 0000 QL0 0000 '
' |
' (@® Before Byte Composition ‘
| 1
SOURCE TABLE DESTINATION TABLE;
40001 0000 0000 0001 0000 4001t oool 0000 QOI0 OOOOI
40002 Co00 0000 0010 0000 40012 ool Q000 Q100 0000
40003 0000 0000 0011 QOOD 40013 al0ol 0000 0110 0000
40004 0000 0000 G100 QOO0 !
40005 0000 0060 0101 0000 . v
40006 0C00 0000 0110 (000 - l

@ After Byte Composition

-(b) Content. of Byte Composition

BYCM shown in (a) executes conversion (b)- when input relay IOOQI 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 into words or bytes and stores the result
in destination table. T

(2) Form
INPUT 1 — -5 — OUTPUT 1
S: Source reference
number
INPUT 2 — D = OUTPUT 2 D: Destination reference
! number
BYSL ALWAYS OFF
Z Table sizc
z —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 5.91 BADD Elements

Element Description 7Specifi'ed Number
- Input register {30001-30512)
To Source reference - Holding register (40001-49999)
p number - Constant register {31001-35096)
» Link register {R0001-R1024)
Middle Destination réfcrence - Holding register (40001-49998)
number « Link register (RO001-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. [t adds up the whole table in 1 scan cycle.

AFTER

SCURCE (8) OPERATION  DESTINATION (D)

A B HIGH-ORDER 4 DIGITS

. C: . D P LOW-ORDER 4 DIGITS
TABLE SIZE E F
Y Z

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,
Byte: A + B+ C + D+ «+«+ 4+ Y + 7
(b) When the input 2 is OFF,
Word: AB + CD + I+ « « + YZ
(c) The input 3 is not used. :
(d) Outputs 1

i
I
+ Output 1: Same as th:e status of the input 1. (Copy of the in[:)ut 1)
|
|
|
|
I

- Qutput 2: } '
- Output 3 Always OFF

Table 5.92 shows the operations of BADD.

Table 5.92 Operations of BADD.

Input I | Input 2 Opcration Output |
ON ON | Performs addition per cach byte.
OFF || Performs addition per each word. i
OFF — | Net operated. OFF
! {
(4) Example 1 :
; |
40010 - |
10001 4‘0020 !
b— |
BADD :
. L |
(a) Ladder i
SOURCE TABLE DESTINATION |
40010 0000 1010 0001 Ol0G 40020 10 |
40011 0001 1110 0010 1000 40021 20 :
40012 0041 ‘0010 0011 1100 |
40013 0100 10119 ©l01 0000 |
40014 Glol 'LO10 010 Qj00 |
|
|

@ Before Block Addition

SOURCE TABLF - DESTINATON |
40010 0000 1010 0001 0100 40020 0 )
40011 0001 1110 0010 1000 40021 550 I
10012 00LL 0010 §OIL 1100 :
40013 0100 01L0 0101 000D :
40014 0101 1010 0110 010G

@ After Block Addition |
(b) Content of Block Addition

BADD shown in (a) performs the following operation, Jbecause the input 2
turns ON when input relay 10001 turns ON:

,

10+20+30+4Q+50+60+70+80+90+100!=550
|

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 in that
they can be groups of input registers or holding registers depending upon
the application requirements. In fact. these same registers can also be
operated upon by Move function. Whereas the Move functions operate upon
individual registers as elements of tables, the: matrix function will
operate upon bit patterns within the matrix. Since all registers contain 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). " Bits
within a matrix each have their own identification as illustrated in Fig. 5.79.
A matrix of 100 registers contains 1600 bits. :

S oMsB o L:SB

41001 1, 2, 3 4, eeeeeeeeerereeees 16
41002 17, ig, 19,  rreeeeeeererneiees , 32
41003 33,' B4, erereeeeeeeieseeseenee i . 48
41004 148, e |64

Fig. 5.79 Sample Matrix Bit Numbe}'ing

5.12.1 Types of Matrix

Table 5.93 Types of Matrix

Type Symbol |Reference Page
Logical AND - AND 202
Logical OR ~OR . 202
Logical Exclusive OR I xoR D 202
Logical Complement | comp |-+ 208
Logical Compare . LCMPR | ° . 207
Logical Bit Modify | MBIT | 211
Logical Bit Sense SENS 213
Logical Bit Rotate , BROT. | .. 217
Logical Multiplé Bit Rotate - ‘_MROT "~ 220
Logical Byte Rearrangement  ~ | TWST - .. 223
Logical Bit Count - 7] menT | ess
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R

512.2 Form of Matrix '

. INPUT 1~ XXXxx |= QUTPUT 1

INPUT 2~ ~xxxx |=QUTPUT 2
AND
INPUT 3 Axxxx p=QUTPUT 3

1
i

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 i top element
cannot be located on lines 6 and 7). AND written between thei middle and

bottom elements indicates' the type of matrix. }

| |
@ Byte rearrangement (TWST) alone uses two clements (top and botto:ln places).

|
i
The top element is called source and the middle destination. !The bottom

indicates the size of the matrix table. Each has the same me:aning as in
the data move. ' |

|
|

(1) Elements and Their Meanings

i
{(2) Reference Number

(a) Numbers specified as reference numbers depelnd on the type |of matrix,
See paragraph of eaqh matrix type. |

(b) The content of a register (16-bit binary) for the register o:r the ON_~
OFF status for discrete signals is operated for the matrix, respectively.

@ When the discrete I/O. s specificd as a reference number, n= 16m +!1
[ ]

. . . |
(m=0,1,2, ...) is required where n I8 XX XX of I XX XX gr 0% xx x,

(3) Table Size ' o

1

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 funlction is the
same as that described in ‘Par.- 5.9 MOVE,

|
|
X ' |
. : |
|
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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 destination table and stores the results in the desti-

nation table.

(2) Form

INPUT1— S — QUTPUT 1 INPUT 1— l S — OQUTPUT 1

b — OUTPUT 2 7 D —OUTPUT 2
AND ALWAYS OFF i OR ALWAYS OFF
z — OUTPUT 3 ' z ——=OUTPUT 3
(a) AND (b> OR
INPUT 1 — S — OUTPUT 1

- §: Spurce table
D: Destination table

D ——QUTPUT 2 Z: Table size
XOR ' ALWAYS OFF
z OUTPUT 3
{(c) XOR

Fig. 5.81 AND, OR. XOR General Forms

- Fig. 5.81 shows each form of AND. OR or XOR.
+ AND, OR and XOR are the symbols denoting AND, OR and exclusive-OR,
respectively.

. AND. OR and XOR require three elements placed vertically (top. middle,
and bottom). Referring to Table 5.94, specify the needed number for
each element.
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Table 5.94 AND. OR. XOR Elements

Element Description Specified Number !
» Coil (00001-08177)
' - Input relay (10001—14;081)
! - Step relay (S001-5497)
| + Link coil (D0001-D1609)
Top Source reference number « Input register (30001—30?12)
' - Holding register (40001-49999)
l + Constant rcgister (31001-35p96)
» Link register {(RO001-R1024}
! = Timer register (50001-50;512)
- Colil (00001—08;1?7)
Middle Destination reference » Link coll {D0001-D1009)
number | + Holding register {40001-49999)
, + Link register {RO001-R1024)
! The followings depend on number
specified in top or middle. i
* Coil (1-100) |
Bottom Table size - Input reclay (1-100) |
j * Step relay (1-32) ‘
! » Link coil (1-64)

« Various registers (1-100)

(3) Operation

Fig. 582 shows the truth jtables and equivalent relay circuits of
and XOR applied to 1 bit signal.

This function causes two matrices of equal length to l;)e logically
AND’ed, R'ed or XOR’ad together and the results stored for referlence by any
The, result of the logical AND will be a one (ON) bit

A

B

AND (A -B=C)

C

|
e

o]

0

0

¢

1

0

OR(A+B=C) XOR (A®B=C)
AlB]| C A| B C
010 0 o]0 0
0] 1

1

0

0

1

1

1

1

o

1

other logic function.

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-

1

1

1

A B c A c
—H= :.)— EB:’_( )

Fig. 5.82 Truth Tables and Equivalent Relay Circuits

cation number will be combined in accordance to the truth table.!

|
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5.12.3 AND, OR, XOR (Cont'd)

@(Z)G}@) e ieenas
Example: AND  oicce Moo
TABLE —
(D('g)@)@ ...... -
DESTINATION o1 1¢ - - - The bit numbers are circled. AND is
TABLE — + applied to the bit pair having the same
- ,U, bit number and result is stored in
DB the bit having the same number.

DESTINATION {001 0
TABLE

All bits in the matrices will be 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, OR, or XOR operation and
then replaced with the result of the operation. 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 controller. The Matrix OR ope-
ration is useful to construct masks within the controller, 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.

{a) Inputs

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. Transitional contact can be used if a single operation is desired.

{(b) Outputs

The each matrix function utilizes only the output t. 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 receives- power flow. Thus, the
output 1 allows Function Blocks to be cascaded or chanined horizontally
within a network. Table 5.95 shows operations of AND, OR and XOR.

Table 5.95 Operations of A_ND. OR and XOR

Input 1 : Opcrations . Output 1
ON AND, OR, XOR opecrated. L ELONG
OFF Not opcrated. : OFF
’ Before Operation After Qperation
(4) Example SOURCE ] SOURCE
Example 1 21001 | 41001 | 110--------01 41001 DATA
w[or| o UNCHANGED
4‘:)5:‘ et eo|f "03 OPERATION
© 00003 DESTINATION ™ DESTINATION
40501 | 011-=----=--- 11 20501 | 119 = - === 11
% i 02| 0000 02 GQ:- - +
03| C ~--mrmm el o3l v 1
- Example 2: - oo
. - ’ 40050 — . 40050 - 4005¢] .
00080 w0ss | g:'HOEgQL -p g;lé B:)TS
XOR - ‘ . .
20100 — 40149 40149

This XOR is used to clear the source and destination tables when 6peratéd
upon the same matrix in both Source and Destination.
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5.12.4 Complement (COMF’)

|

|

1

i

|

|

|
(1) Function . i
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 entire 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 Iinputs to the
same base as normally open inputs or to move masks within the controller.

(2) Form | l

i
|

INPUT 1 — S M— QUTPUT 1 i
: S: Source table
D — QUTPUT 2 D: Destinatipn table
COMP Alg\{:’;‘:‘(s Z: Table size
z L~ OUTPUT 3 ;

|
‘Fig. 5.83 COMP Genral Form '

+ Fig. 583 shows the fofm of complement.

1
« COMP is the symbol d:enoting (fomp]ement. :

1
» COMP requires three elements placed vertically (top. middle, Jand bottom).
Referring to Table 5.96, specify the needed number for each 'element.

1
Table 5.96 COMP Elements |
i

Element Description Specified Number
+ Coil (00001-08|177)
- Input relay (10001-14081)
- Step relay (S001-5497)
, - Link coit (D0001-D1009)
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 rcgister (40001-49999)
* Link register (RO001-R1024)
The followings depend on number
specified in top or middle.
* Coll (1-100)
Bottom Table size « Input relay (1-100)
- Link coil (1-64)

* Various registers (1-100)

: * Step relay (1-32) |
|
|
|
|
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(3) Operation
(a) lnputs

Only the input 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. ‘ '

(b) Outputs

The COMPLEMENT matrix function 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.

+

Table 5.97 shows operation of COMP. ;

Table 5.97 Operation of COMP

Input ! , Operations Output 1
ON Complemented N
OFF ‘Not complemented. OFF

(4) Example. o . ‘ ;
_ Before Operation . After Operation
SOURCE SOQURCE
40901 40901
|——‘ 40901 = ALL BITS ALL BITS.
11002 -} ARE “1. : ARE “1.”
ao001 — 40905 40905
comp ) ' '
e DESTINATION DESTINATION .
. 40001 40001 )
OPTIONAL 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-bi
contents are not altered only examined. When enabled
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

+ Fig. 5.84 shows the form of compare.
- CMPR is the symbol denoting compare.

+ CMPR requires three eléments placed vertically (top, middle,
Referring to Table 5.98,

I
|
|
—OUTPUT 1 !

INPUT 1 5
; 5: Source table
INPUT 2 — P }-OUTPUT2 P: Pointer|
Z: Table size
CMPR ALWAYS OFF |
‘ z —OUTPUT 3 !
Fig. 5.84 CMPR General Form

|
|

, i
Taable 5.98 CMPR Elements }

:t basis: their
the compare function

and bottom),
specify the needed number for each |element.

Elcment Dcsfcription Specifiecd Number |
» Coil (0000i~08|177)
* Input reiay (10001-14081)
' * Step relay (S001-S497)
f - Link coil (D0001-D1009)
Top Source reference number * Input register {30001-30512)
* Holding register (40001-49999)
- Constant register (31001—35@96)
* Link register (RO001-R1024)
» Timer register (h0001-50512)
: ) * Holding register (40001-49999)
Middle Pointer - Link register (R0001-R1024)
The followings depend on number
specified in top or middle,
- Coil (1-100)
Bottom Table size + [nput relay (1-100)
* Step relay (1-32)
; » Link coil (1-64) |

- Various registers (1-100)
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(3) Operation

DESTINATION
SOURCE o 1 POINTER
COMPARES BITn
SOURCE ® WITH BITn. DESTINATION
TABLE — w TABLE
@ —~—=—F—MISCOMPARED—— = @

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. DBefore
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 changed by another logic circuit.
. To start compare at bit i, set i-1 to the pointer before starting.

2. If there arc no miscomparcs, the pointer will be at the end of the matrices
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 miscompare; this output will be OFF if either no
comapre is being performed (top input does not receive 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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1

Table 5.99 shows operation of CMPR.

Table 5.99 Shows Operation of CMPR

!
|
|
|
|
|
1
|
q

Input 1 | Input 2 Operations Miscompare| Condition |Qutput IO;utput Z2Output 3
No — | 'OFF | OFF
Checks from the bit No. S =1
OFF )
next to pointer. Yes P=0
— OFF
ON | .
i No — 1OFF OFF
ON Turns pointer to 0 and checks from S =1 .
_the bit No. at the head of table. Yes P =0t
- el
— 7§;‘;5f ;; OFF
OFF Not operated.. }
: |
OFF ON Turns pointer to 0. — OFF OFF GFF
Not operated.' |
|
(4) Example | ‘
111 -
1| 10065 |
00201
aogrz = > ‘
' CMPR 00051 ;
‘ 00005 f— I
|
4 1
. |
(a) Ladder !
|
SOURCE DESTINATION :
40372 POINTER
10065 373 | 1.2 18 |
10066 !
i a7a | 17 7. 32 !
¥ DESTINATION
23th 10087 375 | 33 45 | [ TABLE
ST i . - i
56th 10120 378 | 49 e 64 .
E; 377 G5 80
10;44
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5.12.56 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
register 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.

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
contain 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 c¢leared to a jzero (OFF)
condition. A pointer is used to indicate which bit is to be modified.

(2) Form

+ Fig. 5.85 shows the form of modify.

i

INPUT1— S

{

NeUT2— D
MBIT

INPUT 3 — z

— OUTPUT 1

— OUTPUT 2

F—OUTPUT 3

:Fig. 585 MBIT General Form

+ MBIT is the symbol de‘:noting modify.

|
|

S: Source reference

D: Destination reference

Z: Table size

'
|
|
1
1
1
|
1
1

. { |
* MBIT requires three elements placed vertically (top. middle, zland bottom ).
Referring to table 5100, specify the needed number for each!element.

Table 5100 MBIT Elements

1
I
| e
1
I
.

Element Description Specified Number
+ Constant K (0001-9600)
» Input register (30001-30512)
Top Source reference number |0 L deter (40001-49999)
' » Link register (ROOOI—R:IO?M
. - Cail (00001-08177)
Middle Destination reference » Link coil (DOOOI-DIIOO‘E’)
number * Holding register (40001-49999)
+ Link register {(ROOOI-R1024)
For coil specified in middie:
Constant K {(1-512)
. . For link coil spccified in middle:
Bottom Table size Constant K (1-64)
For others specified:
Constant K {1-600)
(3) Operation
SCURCE DESTINATION
owren [0 [ |
' ‘—_____® DESTINATION |
TABLE

@ Set bit n to “1” or 0" .
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5.12.6 Modify (MBIT) (Coqt’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 is a constant, stored 'in an Input register, or
there is no power flow to the input 3. The pointer,, if incremenied 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.

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. : Co

MBIT function and status at 1O ON are shown in Tables 5101 and
5.102, respectively.

Table 5.101 MEBIT Functions

Input X Functions Remarks

These actions arc not performed, if
Input 1 { Sets or clears bits, the content of pointer is either 0 or
exceeds the maximum bit number.

Sets *1” at ON: clcars ™17

Input 2 (sots 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. * '

Table 5.102 MBIT. Output Status .

Output X . 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. cxceeds the maximum bit No.
Output 3| determined according to table size.
(regardless of ON OFF state of the input 1)
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|
|
(4) Example . !
|

I .
40400 —
1
eoae) 40501
! —
MBIT

— Q0003 —

(a) Ladder Circuit

SOURCE

DESTINATION
40400 aps01 | 10001 e 010 |
POINTER 40502 .
40503 !
' |
i N I
! @ Before Modify
SOURCE DESTINATION
140400 4501 [ 10101 010
POINTER 40502
' 40503

@& After Modity
I (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 energ1zed 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 clear‘s this bit, no change in the bit will be detectable,

5.12.7 Sense (SENS)

(1) Function i

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 funct10n 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 — QUTPUT 2 _ P: Poinper ) )
D: Destination reference
SENS number
Z: Table size
INPUT 3 rd -— QUTPUT 3

Fig. 5.86 SENS General Form ‘
' . |
- Fig. 586 shows the form of sense. |
+ SENS is the symbol denhoting sence. |
- SENS requires three elements placed-vertically (t0p middie, and bottom).
Referring to Table 5. 103 specify the needed number for eachielement.
1
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5.12.7 Sense (SENS) (Cont'd)

Table 5.103 SENS Elements

Element Description Specificd Number
- Constant K {(0001-9600)
To Pointer - Input register {30001-30512>
b - Holding register (40001-49999)
- Link rcgister. (RO001-R1024)
+ Coil (00001-08177)
- Input relay {10001-14081)
Dostination refer‘encc - Link coil : (D0001-D1009)
Middle numbc(r - Input register {30001-30512)
- Holding register (40001-49999)
: - Constant register (31001-350963
» Link register (RO001-R1024)
» For coil specified in middle;
Constant o (1-512)
. léor input relay:specigied in)middle;
) . onstant - (1-256
Boitom | Table size - For tink coil specificd in middle;
~ Constant (1-64}
- For register specified in middie
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 ofi 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

SENS examines whether
. bit n is *i” or T0.”

-~ o

(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 i1s 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 bhe inremented. The pointer is not
incremented if it is a constant. 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 accompllshed prior
to sensing the bit as required by the top input.
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|
(b} Outputs ' i

The bit Sense matrix function utilizes all three outputs. The ogtput 1 will
supply power flow whenever the input 1 receives power flow. T;hus the out-
put I allows Function Blocks to be cascaded or chained hortzontally within
a network. The output 2 supplies power flow whenever the bit bemg sensed
(addressed by the pointer ) is a one (ON) bit; this output will not supply
power flow whenever the b1t 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 ). :lhus if the
pointer is a holding reg:ster with automatic pointer mcrementmg and it
exceeds the matrix size, no operation is performed and this output 18 used to
indicate the error condition. |

|
SENS function and c;tatus at 1,70 ON are shown in I‘able;s 5.104 and

5.105, respectively. ;

Table 5.104 SENS Functions |
1

. |
Input X Functions Remarks

It will not execute SENS,

- if the pointer content is 0 or
Input 1 Executes SENS. if it exceeds thel maximum
' bit No. determined
according to tal?le size.

Only when the pomter 15 a holding register,
Input 2 it adds + 1 to the content of the register The input 1 must be ON.
after execution of ISENS. P

Inout 3 Only when the pomter is a holding register, Regardless of tl'{e input 1 ON
p it turns the rcglster content to I. and OFF |

Table 5.105 SENS Output Status

Qutput x . Status !

Output || Same as the input 1 ONQFF status.

Output 2| Turns ON, when the specified bit No. is  *1”.

Turns ON, when the specified bit No. exceeds !
Output 3 the maximum bit No. determined .according

p to table size, (Regardless of the input | ON
and OFF)
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(4) Example

—-| . 40321 —_—
00025 I_ 40150
o erememmee-cee--esmmammasc—--—saa= —_
SENS 00500
1 00005 —
10030 ' :
POINTER DESTINATION

wn 1] o [

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 fu'inction “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 o

e

|
|
|
|
|

!

stores the result in the destination table all in a scanning cycle.|

(2) Form

INPUT 1— S
1
INPUT 2 — C
BROT
INPUT 3 — z

Fig. 5.87 BROT General Form

» Fig. 587 shows the form of rotate.

« BROT is the symbol dénoting rotate.

* BROT requires three e_]ement placed vertically (top, middle.
Referring to Table 5.196, specify the needed number for each element,

i
Table 5.106 BROT Elements

— QUTPUT 3 {ALWAYS OFF)

number |
Z: Table size

|
|
|
|
|

i
|
[
!
|

Element Description Specified Number
: - Coil (00001-08177)
‘ - Input relay (10001-14081)
: - Link coil (D0001-D1009)
Top Source reference number + Input register (30001-30512)
! - Holding register (40001-49999)
! - Constant register (31001-35096)
' - Link register (R0O001-R1024)
 Coil | (00001-08177)
Middle Destinationh reference * Link coil (D0001-D1009)
number « Holding rcgister (40001-49999)
. "« Link register (ROOOI-R:1024)
! * 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 inte 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;jnot 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 unc_hanged and entered into
the opposite end of the matrix; this 1s a true rotate operation.

(b} Outputs

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 when 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 SOURCE \

BIT NUMBER — 1. 2. ) N 1.2 ' N

01101, - 011 01101, e 0001

0 1101, 011 (",'J r, 0.1.4.01, = - 0.1 I 1"
L L

i

ARRY )
C DESTINATION EMPTY  EMPTY hestinaTION CARRY

1t is possible to select whether to fill the empty bit with 0 or with the
carry, by ONOFF status of input 3. :

SOURCE SOURCE

1.0. - 1 [ 10 - 1
LEFT SHIFT ‘ LEFT SHIFT
R 0 e e 1 0" ENTERS 0 cee e 1 “1" ENTERS
I DESTINATION DESTINATION
CARRY DISCARDED , 2y ENTERS EMPTY BIT
(INPUT 3: OFF) Ry NI € B
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The source data rémains unchanged unless the source and destination
When the source and destination tables aqe the same,
N-stage (N is the total number of bits) Shlft reg1ster

tables are the same.
BROT realizes a 1-bit,

BROT function and status at 1.0 ON are shown in Tables 5.107 and

5.108, respectively.

' Table 5.107 BROT Eunctions

|

Input x

Functions

Input 1

Exlccul;es BROT.

Input 2

* Shifts to the left (LSB—MSB) when it is ON.
* Shifts to the right (MSB—I1.SB) when it is OFF.

|
|
1
|

Input 3

thn it is ON, a carried bit cnters an cmptylblt

* When it is OFF, “0” cnters an empty bit.

Table 5.108 BROT Output Status

Output x

Status

1

Qutput 1

Same as the input 1 ONOFF status.

Output 2

It turns ON, when *17 is forced out as a result

of shifting {carrier).

|

Qutput 3

Always OFF.

(4) Example

This is an example of a 1-bit, 16- -stage ring counter. (The source and desti-
nation tables are the same.) Fhls shifts to the right as the input 2 is OFF.,

BEFQRE SHIFT

18T SCAN

2ND SCAN

-{ [—— 40101 —

1 00401
_ 4001 p-
BROT
-—”—— 0000 |
00401
Ladder
101100111000T11
010110011100011
¥ .
101011007110001

' -219-
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5.12.9 Multi-Rotate (MROT)
(1) Function

MROQT 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 c¢ycle. ‘ -

(2) Form

INPUT1— 8 = OUTPUT 1 : : S: Source reference
‘ number
INPUT 2 — D -~ OQUTPUT 2 D: Destination reference
MROT number
INPUT 3 — z L OUTPUT 3 (ALWAYS OFF) ' Z: Table size

-Fig. 5.88 MROT General Form

- Fig. 5.88 shows the form of multi-rotate. ‘

« MROT is the symbol denoting multi-rotate.

. MROT requires three elements placed vertically (top, middle, and bottom ).
Referring to Table 5.109, specify the needed number for each element.

Table 5.109 MROT Elements

Element Description Specified Number
To Source recfercnce . | » Holding register (40001-4999)
p number - Link register (RO001-R1024)
Middle Destination reference - Holding register (40001-49999)
number ) « Link register (RO00O1-R1024)
Bottom Table size ' + Constant (1-100)

(3) Operation
(a) Inputs

When the input 1 receives power flow, MROT executes a shift. The input 2
determines the direction of Shlft as follows

- When the inputs 1 and 2 are ON: Sh1ft to left (to bit 1)

« When the input 1 i ON and 2 OFF: "Shiftf to right (to bit N)
The input-3 determines what -should fill the e;mpty bits as follows.

« When the inputs 1 and 3 are ON, the carry bits fill the empty bits.
. When input 1 is ON and 3 OFF_ Os fill the empty bit:
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i
(b) Outputs f ‘

The output 1 is ON when the input 1 receives power flow and MR|O’I‘ 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:.’ﬂ is always
OFF.

When number of shift specificd in source register is 0, the shift
4 is not operated, but the output 1 is ON.

The input 2 determines the direction of shift.

i
?

LEFT SHIFT (INPUT 2: ON) RIGHT SHIFT (INPUT 2: OFF)
! .
DESTINATION DESTINATION
BIT NUMBER 1 2 N 1 2 N
"""""""""""""""" . L, 0.0
ﬁ— a—-' e i
EMPTY EMPTY :
CARRY DESTINATION DESTINATION ! CARRY
(LEFT SHIFT {RIGHT SHIFT ‘
BY 3 BITS) BY 3 BITS) .
i
|
!
. . |
It is possible to select whether to fill the empty bits with 0's or with
the carry bits, by ONOFF status of input 3. |
DESTINATION DESTINATION !
| o101 | 0o | {01011 | oot
: i
LEFT SHIFT J LEFT SHIFT
' ——= I 0107
o n00 a0 1. {0:Car 000" 1y 001 {0310~ ENTERS
- Saed et ENTERS ==
DESTINATION
DESTINATION
CARRY DISCARDED
{INPUT 3: OFF CARRY BITS ENTER EMPTY
) {INPUT 3: ON)

Unlike BROT, the destination data are changed by the shift |success1ve1y

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 Mu.iti—Rotate (MROT) (Cont'd)

MROT function and status at 1O ON are shown in Tables 5.110 and 5.111,
respectively. '

Table 5.110 MROT Functions )

Input X Functions ,

Input 1 | Exccites MROT.

lnout 2 | ° Shifts to the left (LSB—MSB) when it is ON.
i - Shifts to the right (MSB—LSB) when it is OFF. ~

loput 3 . When it is ON, a carried bit enters an empty bit,
b « When it is OFF, 0" enters an cmpty bit.

+

Table 5.111 MROT Output Status-

Qutput * Status

It turns ON when the input 1 is ON and MROT is
Output 11 oy acuted. _
Output 2| [t 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 emﬁty bits as the input 3 is
OFF.

Example 1: -

| 40501 =
10015 |
awzsl
' MHOT
w0z -

(a) Ladder
SOURCE DESTINATION R
40501 40251. 0l11 0010 1100 OLOI
40252 000l OL10 1110 10t
) Before Shift

SOURCE DESTINATION
40501 40251 o101 1000 1010 0010
40252 1191 1101 0{10 0000

@ After Shift
(b) Shift Qperation
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|
|
|

' [
i

! |

This is an example of 8- bit right shift. The carry bits fill the erglpty bits as

the input 3 is ON, ]

Example 2: !
__{“._ s
10021 ,
S T !
MROT \ :
_____*’F_____ (002 -
10021 i
(a) Ladder ;
1 i
: !
SOURCE DESTINATION
40502 40251 oLl 0010 1106 OI01
l 10252 000! 0110 1110 1011
i
' (I Before Shift l
! !
i' 1
SOURCE DESTINATION I
40502 40251 1110 1011 otIL 0010

' 40252 1100 0101 0001 ©lto

@ After Shift
{(b) Shift Operation

5.12.10 Byte Rea rrangeme:nt(TWST)

1
|
|
|
|
|
I
1
|
. i
|
|

(1) Function

This function divides the.reglsters in the destination table into !the higher-
place byte (& bits) and the lower-place byte (8 bits). And bits m each byte
are rearranged. All bits in the destination table are rearranged in one
scan and stored in the destination table.

i

i

(2) Form ‘ i
|

INPUT 1— D F— QUTPUT 1 D: Destination reference
number
TWST Z: Table size
z —— OUTPUT 2 (ALWAYS QFF)

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 5,112 TWST Elements

Element Description Specified Number

To Dcestination reference » Holding -register (40001—499:99)
p number - Link register {ROD0O1-R1024)

Bottom Table size ' - Constant (1-100)
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(3) Operation

r [LOWER-PLACE BYTE LOWER-PLACE BYTE

DESTINATION10011101?11011100J*£§§%‘N[10%11001500111011
HIGHER-PLACE BYTE [ HIGHER-PLACE BYTL § |
Before Byte After Byte
Rearrangement . - ! Rearrangement

When the statuses of coils and input realys are read with the GL60H or
CL70H 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 - ‘ 18 916
24—17 32—25 = 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 I which will supply power flow whenever the
input 1 receives power flow.

(4) Example
40361
t—
10021 TWST
00005,
(a) Ladder
DESTINATION DESTINATION
40361 0110 1010 ;1100 000L 40361 0101 ¢110 : 1000 00l1
40362 1110 0101 ;1101 1110 40362 1010 Olil i Q111 t0ll
40363 1110 0ol © 1160 1100 -p 40363 1010 0000 ©  00lL 0011
40364 1o 1110 101t 0101 40364 0111 Olil 1010 1101
40365 o1l 0011 & 1011 11l . -+ 40365 1100 1010 111l 1101
Before Byle Rearrangerent ' " After Bvte Rearrangement ~

(b) Byte F{éarrangement Operation

The higher-place bits can be_réplaced with the lower-place bits by using
TWST and SWAP. T - : _
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5.12.11 Bit Count (BCNT)

(1) Function

It counts the number of bits of
the result in the destination.

(2) Form

+ Fig. 5.90 shows the form of bit count.

\\1 "

*0” in the

INPUT 1 —

1
INPUT 2 —
|

BCNT

— OUTPUT 1

— OUTPUT 2

— OUTPUT 3

;Fig. 590 BCNT General Form

+ BCNT is the symbol dénoting bit count.

Referring to Table 5. 113

Table 5.113 BCNT Elements

|
|
!
|
|
|
|
|
|
|
|

source table and stores

Source reference

number

number

i
|
[
|

|
|

I
i
|

: Destination reference

: Source table size

BCNT requires three elements placed vertically (top, middle, and bottom ).
specify the needed number for eachg element.

Element Des:cription Speciflied Number
; - Input register  (30001-30512)
To Source refleroncc * Holding register (40001- 49999)
P number + Constant register (31001- 35096)
: -+ Link register {RO001- R|1024)
Middle Destination reference * Holding register (40001—49{999)
number * Link register {(R0001-R1024)
Bottom Table sizoi i

+« Constant

(1-100)

(3) Operation

When the input 1 turns ON,

1
1

it counts the number of bits of

\\1” Ior \\0” in

the source table according to the ON_OFF status of the input 2 and stores
the number in the destmatlon table.

tables in 1 scan.

It. counts the numbers in'

BCNT function and status at I/O ON is shown in Tables‘
5.115, respectively.

* Table 5,114 BCNT Functions

Input x Functions

Input 1 Counts the number of bits of *1” *0.”
Counts the number of bits of “1” at ON,

Imput 2 | 2H4 of 0" at OFF.
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5.12.11 Bit Count (BCNT)} (Cont'd)

Tabte 5.115 BCNT Output Status’

Output * Status
Output 1 | Samc as the input 1 ONOFF status.
! [r 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
Qutput 3 *1” or " is an cven number.
(4) Example
40010 — -
10001 40020
e meenemmeeeceeccaccaasaas _
BCNT 00050
3 T SLLLITET RS E B
00051
{a) Ladder -
SOURCE TABLE DESTINATION
acot0 [ 1100 1010 o000l 1001 40020
40011 410l 1000 Q000 0011
40012 1111 0000 _llll 0000
I Befor BCNT
SQURCE TABLE DESTINATION
40010 1100 1010 0001 1001 40020 128

40011
40012

BCNT shown in (a) counts the number of

0107 1000 0000 0011

1111 0000 1111 0000

(@ After BCNT

{b) Bit Count QOperation

2 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, tbe‘ output 3, that is, out-
put coil 00051 turns ON. This function can be used for parity check of

data.
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N

|
|
|
5.13 SKIP ; ‘

This function allows logic in groups of networks to be skipped Iand 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 timé. 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 excee}d 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 controllfer’s over all
scan time cannot be red|uced beyond that required to service I 0 devices.
In addition, the Skip Function can be used to select varieus groups of logic
to be performed from a larger selection of logic. ;

1

{1) Form

' SKP ‘
INPUT.—{ SN

1

for control

|
|
| |
Only one function block is used with the skip function, and inpuﬁ is available
? |
|

+ Reference number X
1

The function block spécifies the quantity of networks to be skipped. The
value can be fixed quantity up to 9999 or a register referencle '
(3% x X X or 4% x x x),

|
|
|
| _ |
Assume the Skip instruct;on is stored in the network N and thé number of
networks to be skipped is J. |

(2) Function and Operation

: ;
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) lis stopped.

IfJ = 0or ] is greater than the number of networks following net-
work N, processing of a11| networks following network N will be ;skipped.

In network N, all logics that follow the element of Skip éccording to
the order of network solving (see Par. 4.5.1) will be skipped.

1
@ 1. In case segment allocation is made in 2-level scan., no Skip is allowed
. exceeding the segments. '

2. Use of this function in action circuit or subroutine circuit is not EIJ.UOWCC].

(3) Circuit Example

SKP—

}—" 00008

10047

yNET #1101 |

: : |

When the input relay 10047 is ON. networks 101-108 wil] 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

When the same circuit is to be formed in a ladder circuit many times C(if
it is stored as a subroutine circuit), it can be freely called up from the
ladder circuit. and only one circuit has to be formed.

(2) Form

— GOSUB

—] Gx X X X represents subrouting No.

Fig. 5.91 GOSUB General Form

+ Fig. 5.91 shows tﬁe 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 is made. : .

(3) Operation

i = After solving the subroutine, .
- go to the next network.

e

In the above diagram . suppose that GOSUB is at the position of B . At
this time, when solving is performed in sequence, thé 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 which GOSUB had
been included. Consequently , since the part shown ' with in the above
diagram will not be solved . any attempt to input coil or relay from P150
Programming Panel will fail. For details see “P150 Programming Panel
Manual”. =~ : :

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 nesting). A subroutine circuit
is stored in the unit of network , and it is formed within the scope of
memory allocation of subroutine.

Use of this function in either an operation circuit or a transition
condition circuit is not allowed. i
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(4) Example

10020
1

NET #6 !

|

|

FGOSUB |

‘ G 01 , i
[

|

|

|

|

When input relay 10020 is ON, the subroutine circuit with subro}utine 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 o{
M 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 agdin, after making an arrangc—
ment to allow the coil'to turn OFF.
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5.15 STEPPING SWITCH

5.15.1

(1)

(2)

(3)

Stepping Switch Functions and Operation

The GL60H or GL70H is provided with 32 stepping switches. Each
switch can take up to 99 steps independentily. The stepping switch
reference Nos. and their meanings are as shown below: .

2YyYy XX
! !

SETP NO. (01 TO 99)

STEPPING SWITCH NO. (1 TO 32) -

. {

Each stepping switch from 1 to 32 is controlled according to the content
of holding registers 42001 to 42032 (numerical values). By controlling
these register contents (called stepping switch control registers) by using
functions such as timer, counter, addition or subtraction, the stepping
switches can be permitted to step in proper order, return or jump.

Fig. 5.93 shows the equivalent circuit of the stepping switch 1. As shown
in the figure, stepping switch 1 operates according to the holding
register 42001 content n, as shown below:

() When n is in the range of 1 to 99;

Corresponding to the value of n, one of the simulated coils 20101 to 20199
becomes ON and its NO contact is conductive and NG contact non-conductive.
For example, when n = 1, only simulated coil 20101 is turned on and its NO
contact is conductive and NC non-conductive.

(Z) When n is not in the range of 1 to 99;
All simulated coils 20101 to 20199 are turned off.

n VALUE TO TURN ON
0-STEP 0 SIMULATED SIMULATED COILS
(n=1~99) COIL

"
20101
2

20101
3

‘ . 20101
| é—(O— 99

20199

' (n: STEP NO.)
42001 :

Fig. 5.93 Equivalent Circuit of Stepping Switch |
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(4)

Tabel 5.116 shows the operation of stepping switches 1 to 3

|
|
2.
: |
Table 5.116 Stepping Switch Operation }
Step.pmg otepping . Stepping Switch Control Register Data (Numerical)
Switch |Switch Control |
No. Register No. , ool 002 S T i 009
| 12001 Only 20101 | Only 20102 | Only 20103 | || Only 20199
uON” IION” uONr) 4] I(ONH
2 42002 iny 20201 Only 20202 | Only 20203 | !/l Only 20299
: I‘ONH ISONIJ I‘ONH ((ON)‘
5 42003 Only 20301 | Only 20302 | Only 20303 | || Only 20399
CYON” “ON” “ON” | “ON”
4 42004 Only 20401 | Only 20402 | Only 20403 | | Only 20499
. uONn uONs- “ON" ! “ON”
5 42005 On]y 20501 Only 20502 | Only 20503 | | Only 20599
“ON" “ONH UONH | (AONM
i ' I
: |
3l 42031 Only 23101 | Only 23102 | Only 23103 | | Only 23199
HON“ HONH HON" : uON”
Only 23201 | Only 23202 | Only 23203 | | Only 23299
32 42032 . “ON" “ON” “ON” | “ON™

@1.

. 2.

When stepping sw1tches are not used, switches 42001 to 42032 can be used as holding

registers,

When a stepping swnch is used in the network, its NO and NC comiacts are used
but the differential contact cannot be used.

5.15.2 Example of Steppihg Switches

|

Example 1: The following shows an example where stepping switch 1 is let

step by counter.

shown in (b). :

Coils 21 to 23 operate by the ladderlin (a) as

[
(a) Ladder !
: |
| | 0004 ogor |~ —_ e —()
10001 mRT 20101 | 0021
g 0000 |
42001 |
'_I '_‘ ADD - ——I '——_.'. ________ —)
10003 20102 ‘ 0022
42001 = |
T —()
20103 X 0023
' |
1
NET #45 NET %46
1 1
(b) Operation on _ !
loooa—ﬁj i
ON
w1 T JUTL T ‘
0021 | ' J L — i
T l . | ] |
! e s
0023 H i ! : ‘
VALUEOF 1 2 3 T 3
[



Example 2: The following shows an example where st:epping switch 2 is
permitted to step by timer. Coils 24 to 26 operate by the ladder
in (a) as shown in (b). - : )

{a) Ladder
—At ooy F T 0004 o0t | T F—--eee- —( —
10003 10003 T1.0 : 20201 0024
0000 i 0000
42002
ADD [T - —{ ADD |~ —] —-ree--ee- —( )
) . 20202 0025
42002 42002, |
I I —————mmm———— _( )._
20203 . 0026
NET #47 NET #48 NET #49
(b} Operation
ON ~
10003
OFF _
1 sec . 1 sec .
0024 : 5
" QFF
‘| 1 sec 1 sec
' )
ON ! -
0025 B
OFFL I
E E 1 5eC . 1 sec
0026 5 3 i
] 1
OFF E ! ' ;
VALUE OF 42002 bovop o200 03 0t 2 3 i

@ Refer to Par.-5.3.4 (7) “Timer Error”.
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' l
5.16 ASCIl COMMANDS |

The ASCIl commands are used to imput output ASCII devices (printer, CRT
terminal, keyboard, bar-code reader, etc.) containing communié:ation ports
with EIA RS-232C specifications and ASCII characters. There arne two types
of ASCII commands: read (READ) command and write (WRIT) command.

To operate the ASCI commands, remote /O driver modul

e (mo:dule type:
JAMSC-IF62) and ASCII module (module type: JAMSC-IF71

) areinecessary.

; |
For details of the ASCII devices, refer to the ASCI module user’s

manual (SIE-C815-14.4) .

5.16.1 Read Command (READ) ‘
(1)  Function ‘

The READ command is used to store the ASCII characters read from the

ASCII devices in the holding registers according to the format sp:ecified by

the message. :

1
(2) Form | |
INPUT 1 —]  ax00¢ b ouTPUT 1 !
. .
' i
IINPUT 2= 4YYYY |—oOUuTPUT?2 i
: READ |
|
INPUT3 — 72z |~ ouTPuT 3 !
i .
. |
Fig. 5.94 READ Form
I 1
Table 4117 READ Elements i
Element |’ Deseription Specified Number |
; |
Top ASCIL read control Holding register (40001 to 49993)
register . |
Middle Destination reference Holding register (40001 to 49999)
number _ ) :
Bottom | Table size 1 _ , ‘Consfant (1 to 999) |

1
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(a)

Outline of top element Lo

4XXXX - | PORT NO.

4XXXX +1 | MESSAGE NO.

4XXXX +2 | REQUIRED NO. OF REGISTERS

4XXXX +3 | INPUT NO. OF REGISTERS )
4XXXX +4 | READ COMMAND EXPCUTION STATUS

4XXXX +5 | ALWAYS SET TO “0"

4XXXX +6 TOTAL SUM OF 4 XXXX-4 XXXX+5

@ ANXXKX+92 to 4XXXX+6 are used at the system side.

(b)

Outline of 4XXXX

Upper-digit 11 bits of 4XXXX in which the port No. is stored are allocated
in information bits of errors that have occurred at the READ command

execution.
15 4 0
B15|S14 e13|B12! B11]B10| BO9 | BOB| BO7 | BOG|BOS | PORT NO.
B15: BCC check error in MEMOBUS mode

Bl4:

B13:
Bl2z:
B11:
B10:

B09:

BO8:

BO7:
BO6:

BO05:

Input data fiffer from the specified format when non-keyboard type is
used. :

A transmission error occurred between ASCII devices and ASCII modules.
Buffer overrun error in ASCII modules :

Ineffective format was in the execution message.

CR (carriage return) key was depressed and the READ command
exccution was aborted before all data items specified by the message
have been input when the_keyboard type was used.

The specified message has not been programmed in the ASCII module.
The ASCII modules with the specified port No. are not provided at the
remote side. ;

1731 (decimal) has been set in the port No. area of 4XXXX.

The remote 1,70 driver module having the relevant ASCII module has
not been mounted in the GL60H or GL70H. .

During ASCIl message programming (ASCI module STOP status)

if any of the above errors except Bl4 and BI10 is detected, the
READ command is aborted for completion failure. In case of B10,
the operation is normally completed. :
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(3) Operation |
@ Inputs |

Input 1: Execution command. Effective when inputs 2 and 3 are|turned off
and input 1 is turned on. The READ command is executed immedi-
ately if the same port is not used by the other ASCII command.

Input 2: Pause command. The READ command under execution is paused,
It is paused when input 3 is turned off and input 2 is tt:n"ned on
during READ execution command execution. The READ| command
restarts execution when input 2 is turned off again. QOutput 1 is
turned off during the pause command execution. :

Input 3: Abort command. . The READ command under execution 1s aborted.

The operation is completed as an error after the abort command
execution. '

@ Outputs

Output 1: Execution output. Indicates that the READ command is under
execution when'this output is turned on. {

Output 2: Error output. If any error occurs during READ command execution,
only one scan is turned on to inform that the operation has failed
to be completed. i '

Output 3: Execution completion output. Only 1 scan is turned on after the
completion of READ command execution to inform that the operation
1s completed normally. |

I
|
1
1

@ Operation timing

|

i

i

|

|

: : |
FIRST COMMAND : NEXT COMMAND |
|

|

|

1

INPUT 1 ' f
i PAUSE COMMAND
INPUT 2 i
1 ABORT COMMAND
INPUT 3 '
|
FIRST WRIT COMMAND WRIT COMMAND NEXT WRIT COMMAND'
EXECUTION RESTART EXECUTION'
OUTPUT 1 _, : !
|
COMPLETION FAILURE
OUTPUT 2 ; i
' NORMAL COMPLETION

!
OUTPUT 3 :
|
1
!
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5.16.2 Write Command (WRIT)

The write command (WRIT) is used to output data stored in input registers,
constant registers or holding registers to the ASCII devices (CRT, printer,
etc.) according to the format specified by the message.

(1) Form S
T INPUT 1 — AXXXX l— QUTPUT 1
INPUT 2 -~ AYYYY — OQUTPUT 2
WRIT
NPUT3 —  zzz |~ ouTPuT 3

Fig. 595 WRIT Form
(2) Elements

Table 5.118 WRIT Elements

Element Deseription _ Specified Number
Input register (10001 to 30512)
Top Source reference number Constant register (31001 to 35096)

Holding register (40001 to 49999)

ASCII write control
register

Botiom | Table- size Constant (1 to, 999).

Middle Holding register (40001 io 49999)

;
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(a)

(b)

Upper-digit 11 bits of 4XXXX in which the port No. is stored are allocated
in information bits of errors that have occurred at the READ co

Outline of top element

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3
4 XXXX +4
4 XXXX +5
4 XXXX +6

Note: 4XXXX+2 to 4XXXX+6 are used at the system side.

QOutline of 4 XXXX

executlion.

Bl5:
Bl4:
B13:
Bl2:
Bl11:
B10:
BO09S:
EO0&:

BO7:
B06:

BO5:

FPORT NO.

MESSAGE NO.

REQUIRED NO. OF REGISTERS

INPUT NO. OF REGISTERS

WRIT COMMAND EXECUTION STATUS

ALWAYS SET TO “0”

TOTAL SUM OF 4XXXX-4XXXX+ 5

1
|

4 0

B15|B14

B13/B12|B11|B10|B09 | BO8 | BO7 | BO6 | BUS

PORT NO.J

For future use
For future use

A transmission error occurred between ASCII devices and ASCII modules.

Buffer overrun error in ASCII modules
Ineffective format was in the execution message.

For future use

The specified message has not been programmed in the ASCII module.
The ASCIH modules Wlth the specified port No. is not prov1ded at the

remote side.

17 to 31 {(decimal) has been set in the port No. area of 4XXXX
The remote 1,70 dr‘lver module having the relevant ASCII module has

not been mounted in'the GL60OH or GL70H.

Durmg‘ ASCIl message programming (ASCII module STOP status)

I
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(3) Operation
A Inputs

Input 1:

Execution command. Effective when inputs 2 and 3 are turned off
and input 1 is turned on. The WRIT command is executed immedi-
ately if the same port is not used by the other ASCII command.

Input 2: Pause command. The WRIT command under execution is paused.
It is paused when input 3 is turned off and input 2 is turned on
during WRIT execution command execution. The WRIT command
restarts execution when input 2 is turned off again. Output 1 1s
turned off during the pause command execution.

Input 3: Abort command. The READ command under execution is aborted.
The operation is completed as an error after the abort command
executlon.

@ Outputs

Outpu.t 1: During execution. Indicates that the WRIT command is under

execution when this output is turned on.

Qutput 2: Error output. If any error occurs during WRIT command execution,

only one scan is turned on to inform that the operation has failed
to be completed. '

Output 3: Execution completion output. Only 1 scan 4is turned on after the

completion of WRIT command execution to inform that the operation
is completed normally. '

3@ Operation timing

FIRST COMMAND ) NEXT COMMAND
INPUT 1
PAUSE COMMAND '
INPUT 2
ABORT COMMAND
INPUT 3
FIRST WRIT COMMAND WRIT COMMAND NEXT WRIT COMMAND
EXECUTION RESTART : EXECUTION

OUTPUT 1 4]

OUTPUT 2

OUTPUT 3

COMPLETION
FAILURE

NORMAL COMPLETION
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517 COMM COMMAND

|

|
i |
COMM command is used to activate communication from the GL60H or GL70H.
By COMM command, it 1s possible to communicate via [OP of COMM RS-232C
communication port as a' MEMOBUS master. Therefore, the MEMORBUS
master functions can be used without ASCI IF, |

By using each of fjour communication ports of IOP or COMM at a
proper time, equal communication is possible between three GL series CPUs.

For the details of Ehe COMM command, refer to the COMM
instruction (SIE-C815-14.5)

{
(1) Function !

command

This command is used to output transmitting data specified by tl’lle holding
register in the middle element from the port number specified by the holding
register in the top element and receive the receiving data. '

l

|
(2) Form , i
WPUT 1 —  axxx QUTPUT 1 |
|

I

INPUT 2 —  avYYY [ QUTPUT 2
: COMM ‘
{ |
INPUT 3 — 422772 |- ouTPUT 3 ‘
! |
' !
«  Fig. 596 COMM Form |
l |

Table 5.119 COMM Elements
Element Description Specified Number |

Top COMM control register Heolding register (40001 to 49996)
Middle Transmission buffer

Holding register (40001 to 49:999)

Holding register (40001 to 49999)
|

|

Bottom Receiving buffer

: —239- ‘
|



(a) Outline of top element

4XXXX PORT NO. Ik -

: SET BY USER
AXXXX 41 | TRANSMITTING DATA :l
4 XXXX +2 RECEIVING DATA ) ser v GLIOH
4XXXX +3 PLUG .

(b) Outline of 4XXXX
Upper-digit 11 bits of AX XXX in which the port No. 1s stored are allocated

in information bits of errors that have occurred at the READ command
execution.

15 o 4 o

i\B15IB14 B13|B12|B11| B10|B09| BOB|BO7 | BO&|BO5 | PORT NO.

B15: BCC check error in MEMOBUS mode

Bl4: Transmission disabled from specified port

B13: For future use

B12: Receiving buffer overrun

Bll: Improper transmitting data .

B10: Matching device is not connected to specified port.

B09: Improper port specified ‘

BO8: Specified port IOP or COMM fault .

B07: Address or function code of received response does not match trans-
mission message. ' '

B06: For future use

BO5: PP is connected to specified port.

+

Status of BO4 to Bl5 (except B05)-is updated at-every execution
e« of the command. S :
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(3} Operation i

@O Inpu

Input 1:

Input 2:

Input 3:

!

|

|
t _ }
Execution command
When this input is turned on, COMM command executlon 1s 1n-
structed. Input 3 must be turned off. When this 1nput is accepted
and the execution starts, output 1 is turned on.

Normally, use a differential contact for this input. When this

input is turned on, the COMM command execution restarts.
1

i |

Mode designation ‘
Either transmission “receiving mode or transmission mode is speciflied
by this input.
ON : transmission mode l
OFF: transmission/receiving mode i

In the trarsmission mode, only transmission is performed and
response 15 waited for from the matching device. When !no response
is provided from the matching device, waiting status is entered and
the command is not completed. Therefore, time-out process is needed .

in the apphcatlons {

This input.is checked only at COMM command acﬁivation.

Abort command - |

The COMM command under execution is aborted. When| this input
is turned on, three outputs are turned off. This input has priority
over any other inputs. i

Used to abort the time-out command, etc. in the receiving mode.
{

|
Normally, use a differential contact for this input. The COMM
command is not executed even if this input is turned on. I
|
* : Command execution conditions '
* Relevant port is not operating. : |
* Input 1 is turned off and then on. !
* Input 3 is turned on.

2 Output

Output 1:

QOutput 2:

Output 3:

During execution
When input 11s accepted and the COMM command execution starts,
this output is turned on. It is turned off when operation is
completed or aborted. i
It is also turned off if an error occurs during COMM
command execution. |
Error - !
Only 1 scan is turned on when the COMM command execution is
completed with an error. |
Operation completion |
Only 1 scan is turned on when the COMM command execution is
completed normally. All status error bits are 0.
' 1
|
|
|
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5.18 COMMUNICATION COMMANDS

The GL60H or GL70H is provided with eight types of communication exclusive-
use commands for mutual communication between the GL series via the 3200IF
module. By using the communication commands, communication between the
GL series becomes very easy to perform. -

These communication commands can execute five types of operations
at the same time. (READ, WRIT and COMM can be executed independently
from these commands.) When more than six types are activated, only the
first activated five are executed and the others are in the waiting status to
be executed in order. :

(I) MBUS
Supports MEMOBUS functions.
1:1 communication
(I) PEER
Selective simultaneous broadcasting A
The same data are transmitted simultaneously to more than one

GL60S2, GL60S3, GL60H or GL70H.

() BROD

All station simultaneous broadcasting
(IV) BOOK .

BOOK (booking) command
(V) POLL

POLL command )
Cannot be used without BOOK command.

(VI) DIAG
Node diagnosis command

(VI) SND '
Data transmission command

(Vi) RCV
- Data receiving command

For details of the comm_unication commands, re:afer to the YENET
user’s manual (SIE-C815-14.16). '

o
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5.18.1 MBUS

(1) Function

Communication is performed between one master and one slave station.
Coils, input relays, holding registers or input registers are read| or written.
This command cannot perform broadcasting (simultaneous broad?astmg).

(2) Form . i
(ANPUT 1 = AXXXX — OUTPUT 1 ‘
: |
|
INPUT 2 — 4YYYy - QUTPUT 2 |
' MBUS
[INPUT 3 — SIZE — OQUTPUT 3
i |
' |
Fig. 5.97 MBUS Form |
! ' i
‘Table 5120 MBUS Elements |
i |
Element Description Specified Number '
Top MBUS control register Holding register (40001 to 49991)
Middle | | rasmission//receiving Holding register (40001 to 49999)
buffer |
Bottom Size ' Constant (1 to 125) - :

4

(a) Outline of top element

Upper element control blo|ck.

Based on the data i:nformation specified by this control blolck, data

are read-out or written-in' from or to the specified node.

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3
4 XXXX +4
4 XXXX +5
4 XXXX +6
4 XXXX +7
4 XXXX +8

@ 9 holding registers from 4XXXX are used exclusively.

NETWORK ADDRESS

"DESTINATION ADDRESS

"FUNCTION CODE

REFERENCE NO.

DATA COUNT

‘RETRY COUNT

‘TIMER

STATUS

SYSTEM USE
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(b) Outline of 4 XXXX +7

Status after execution is stored. It is updated before MBUS execution start.
4 XXXX4+7 is used.

15 0

B15|B14|B13|B12|B11|B10|B0Y|BO8|BO7|BO6| BOS|BO4|BO3| BO2|BO1|BOO

B15 to B13: System use

B12: Error response receiving

Bl1l: Receiving time exceeded

B10: Transmission time exceeded

BO7: Address error . - i
B06: Function errdr

B05: Reference error

B04: Parameter error

B03: Buffer size error .

B02 to B0OO: Number of retry operatlons

(3) Operation
@ Inputs

Input 1:

Execution command .

The command execution is started by the command startup dif-
ferential contact (— 1 ). Once execution status is entered,
execution continues until it is completed (however, the operation is
not completed normally if a fault such as transmission error, time-
out, etc. occurs.) ’ :
This input is not accepted during execuiion (before completlon)
even if the command is turned on or off. '

Input 2: For future use
Input 3: Abort command
The command execution is aborted. This input signal is a level
signal with priority over input 1. ‘
@ Outputs
QOutput 1: During execution
The command is under executlon ) |
Qutput 2: Error
Indicates that the command execution is completed with an error.
Only 1 scan is turned on and the error contents are reflected in
the status. '
QOutput 3: Completion

Only | scan is turned on at normal completlon

When the execution start command is input by NO contact (4 3,
contact 1s turned on at commumcauon completion. .« 7.
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5.18.2 PEER
(n

Function

The same data (registers,

14

in the same area in each station.
holding registers as a transmission buffer. !
There is no response since communication is performed by using simultaneous

broadcasting (no response).
GL60S3, GL60H and GL70H.

files) are transferred to up to 8 mat

Transmitted data are then st

clhing stations
ored in the

This command is effective only for ‘GLGOSZ,

|

(2) Form : |

INPUT 1 —]  4XXXX QUTPUT 1 l

|

|

INPUT 2 — 4YYYY — OUTPUT 2 l

- [

; PEER i

' |

INPUT 3 —  SIZE  |— ouTPUT 3 |

I |

| |

' Fig. 5.98 PEER Form !

|

1 1

'Table 5121 PEER Elements |

Element Descfiption Specified Number
Top PEER contrdl register Holding register (40001 to 49987)
Middle Transmission data Holding register (40001 to 49:994)

Bottom Size | Constant (1 to 123) '

(a) Outline of top element

4 XXXX
4XXXX + 1 | IDESTINATION ADDRESS #1

4XXXX + 8

4XXXX + 9 | 47722 _
4 XXXX +10 DATA COUNT
4XXXX +11 | STATUS

4 XXXX +12 SYSTEM- USE

INETWORK ADDRESS

DESTINATION ADDRESS #38

@ 13 holding, registers from 4XXXX are used exclusi‘vely.
»
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(b) Outline of 4XXXX +11

Status after execution ls stored.

[t is updated before PEER execution start.

AX XXX +11 is used.

15 0

B15|B14|B13|B12|B11|B10|B0S|BO8|B07|B0O6|BO5|BO4|BO3|B0O2| BOT|BOD

Bl5 to Bl13: System use

B10: Transmission time exceeded

B0O7: Address error -

B05: Reference error

B04: Parameter error

B03: Buffer size error

B12, Bll, B06, B02 to B00: For future use

(3) Operation
1O Inputs

Input 1:

Execution command

' The command execution is started by the command startup dif-
ferential contact (—| i }—) Once execution status is entered,
execution continues until it is completed (However, the operation
is not completed normally if a fault such as.transmlssmn error,
time-out, etc. occurs.) :

This input is not accepted during execution (before completlon)
even if the command is turned on or off. ;

Input 2: For future use
Input 3: Abort command
The command execution is aborted. This input signal is a level
signal with priority to input I
@ Outputs G
Qutput 1: During execution
The command is under execution.
Qutput 2: Error
Indicates that the command execution is completed with an error.
Only | scan is turned on and the error contents are reflected in
the status.
Output 3: Completion

Only 1 scan is turned on at normal completlon

When the execution start command is input by NO contact(— |-), the
contact is turned on at communication completion.
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5.18.3 BROD

(1) Function

|
|

MBUS writing-in function is performed by broadcasting (simultaneous

broadcasting).

Used when the sam:e data are transmitted to GL60H or GL:’?OH (includ-
ing self-station) via all network 3200IF modules. However, datajare not

transmitted to the units connected to NSU. ‘

(2) Form |
i
INPUT t —  4xxxx | OUTPUT 1
|
| |
INPUT 2 =y 4YYYY — OUTPUT 2 |
' BROD i
HNPUT 3 — SIZE — OUTPUT 3 i
" Fig. 5.99 BROD Form !
i Table 5.122 BROD Elements !
. |
Element Description Specified Number |
Top BROD contfol register Holding register (40001 to 49987)
Middle Transmission buffer Holding register (40001 to 4$994)
Bottom Size Constant (I to 100) I

(a) Outline of top element

Based on the data information specified
written-in to all stations. '

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3
4 XXXX +4
4 XXXX +5

@ 6 holding registers from 4XXXX are used exclusively.

|
by this control block, data are

NETWORK ADDRESS

FUNCTION CODE

REFERENCE NO.

DATA COUNT

STAUS

SYSTEM USE
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(b) Outline of 4XXXX +4

Status after execution is stored. It is updated before :BROD execution start.
4XXXX +4 is used. '

15 0

B15/B14/B13|B12|B11|B10|B09|B08|B07|B06|B05|B04 B03.B02.B01,BO0

B15 to B13: System use

B10: Transmission time exceeded
B07: Address. error

B06: Function error

B05: Reference error

B0O4: Parameter error

B03: Buffer size error

B12, Bll, B02 to B0O: For future us:e

(3) Operation
@ Inputs

Input 1: Execution command
The command execution is started by the command startup dif-
ferential contact (—1 1 F) Once execution status is-eniered,
execution continues until it is completed (however, the operation
is not completed normally if a fault such as transmission error,
time-out, etc. occurs).
This input is not accepted during execution (before comp}.etlon) even
if the command is turned on or off.

Input 2: For future use

Input 3: Abort command :
The command execution is aborted. This 1r1pu1; signal 1s a level
signal with priority to input L.

@ Outputs

Qutput 1: During execution
The command is under executlon

Qutput 2: Error
Indicates that the command execution is completed with an error.
Only 1 scan is turned on and the error contents are. reflected in
the status. ’ '

Output 3: Completion
Only 1 scan is turned on at normal completlon

@ When the execution start-commahd is input by NO contadt (< |), the
contact is turned on at communication completion.
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5184 BOOK .

|
|
i
|
I
|
!
(1} Operation I
Communication is performed between one master and one slave Sltatlon
As well as MBUS, coils, input relays, holding registers or‘i input
registers are read out (only for reading-out). |
When the same data are read out, this command must be used together
with POLL command desc¢ribed in the next paragraph so that reading ef-
ficiency of coils, input relays or registers can be improved. By'executmg
the BOOK command, the GL60H or GL70H which receives this command
prepares every scan of data specified by the command. To read out these
data, the POILIL command must be executed. The latest data are available
since data are updated at every scan. |
However, this command is cancelled when MEMOBUS command is
received from the node to which the command is sent after recewmg this
command. :
This command is effectlve only for GL60H or GL70H connected by the
3200IF module. Broadcasting (simultaneous broadcasting) is not possible.

POINT |
‘ |
The BOOK command Performs bocking and does not have response data,

being different from the MBUS command. Therefore, the time unt11 comple-
tion is short. After that, the POLL command is transmitted whenever data
are required. Data can be obtained as many times as possible by the POLL G

command unless the BOOK command is released. |

GL60H or GL70H that has received the BOOK command keeps fexecution
« unless it is cancelled and the 3200[F module is reset. When the execution is

not necessary, send the MEMOBUS command and cancel it {or execute the
MBUS command) !

(2) Form ] I
INPUT 1 —  4XXXX  |— OUTPUT 1 i
|
INPUT 2 —  4YYYY  |— OUTPUT 2 j
. |
BOOK |
INPUT 3 — SIZE |~ OUTPUT 3
Fig. 5.100 BOOK Form
"Table 5.123 BOOK Elements
Element Description Specified Number
Top BOOK control register Holding register (40001 to 49981)
Middle Dummy buffer Holding register (40000 to 49999)
Bottom Size Cocnstant {1 to 125)

i
|
! |
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{(a) Outline of top element

Based on the data information specified by this control block, data read-out
is booked. '

4 XXXX NETWORK ADDRESS

4 X XXX +1 DESTINATION ADDRESS
4 XXXX +2 FUNCTION CODE

4 XXXX +3 REFERENCE NO.

4 XXXX +4 DATA COUNT

4 XXXX +5 RETRY COUNT,

4 XXXX +6 TIMER

4 XXXX +7 -STATUS

4 XXXX +8 SYSTEM USE

@ 9 holding registers from 4XXXX are used exclusively.

(b) Outline of 4XXXX +7

Status after execution is stored. It is updated before BOOK execution start.

CAX AKX +7 1s used.

15 i 0

B15/B14/B13|B12 B11 |B]0‘BOQ BO0S|B07| B0G|BO5| B04|B03|B02|BO1|BOO

B15 to B13: System use

B12: Error response receiving

Bll: Receiving time exceeded

Bl10: Transmission time exceeded
B0O7: Address error

B06: Function error

B05: Reference error

B04: Parameter error

B03: Buffer size error

B02 to B0O0: No. of retry operations
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(3) Operation
@ Inputs

Input 1: Execution command
The command execution is started by the command startup dif-
ferential contact |(—|T|—). Once execution status is entered,
execution continues until it is completed (however, the operation is
not completed normelly if a fault such as transmission e:rror, time-
out, ete. occurs.). !

This input is notraccepted during execution (before comllaletion)
even if the comrr{and is turned on or off.

Input 2: For future use |

Input 3: Abort command |
The command execution is aborted. This mput signal 1s; a level
signal with pI‘lOl"’lty to input 1.

i
|
|
|
|
|

contact is turned on at communication completion.

@ Outputs ‘

QOutput 1: During execution
The command 1s under execution.
Output 2: Error |
Indicates that the command execution i1s completed with an error,
Only 1 scan isiturned on and the error contents are reflected in
the status. | -
Output 3: Completion
Only 1 scan is ;turned on at normal completion.

|
' 1
i

|

|

|
When the execution start command is input by NO contact —|| H), t

|

!

|
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5.185 POLL
(1) Function

This command cannot be used alone. It must be used with the BOOK com-
mand described in the former paragraph in the specified sequence. As de-
scribed in the former paragraph, this command is very effective to improve
the reading communication efficiency. '

This command is effective only for GL60H or GL70H connected by the
3200IF module. Broadcasting {simultaneous broadcasting) is not possible.

The POLL command 1s an exclusive command to read out the data
updated by GL60H or GL70H that has received the BOOK command.

(2) Form '

INPUT 1 — AXXHXX - QUTPUT 1

INPUT 2 — aYYY — QUTPUT 2
POLL

INPUT 3 == . SIZE — QUTPUT 3

Fig. 5.101 POLL Form

Table 5.124 POLL Elements

Element Description Specified Number
Top POLL control register Holding register (40001 to 49987)
Middle Transmission buffer : Holding register (40001 to 49994)
Bottom Size Constant (1 to. 125)

(a) Outline of top element

Based on the data information specified by the control block, data are read-
out from the specified node.

4 XXXX NETWORK ADDRESS

4 XXXX +1 DESTINATION ADDRESS
4 XXXX +2 RETRY COUNT

4 XXXX +3 TIMER

4 XXXX +4 STATUS

4 XXXX +5 SYSTEM USE

@ 6 holding registers from 4XXXX are used exclusively.
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(b) Outline of 4 XXXX 44

|
i
|
|
|
|
!
|
Status after execution is stored. It is updated at every POLL execution start.
4X XXX +4 is used. |
{
|
|

15 ! 0

Bi5|B14|B13|B12(B11|B10iB09B08 B07|B06| BO5!B04|B03|B02(B01|B00

|
B15 to B13: System use i
Bi12: Error response receiving |
Bil: Recelving time exceeded i
B10: Transmission tlme exceeded
BO7: Address error l
B0O4: Parameter error I
B03: Buffer size error ‘
B0Z to BO0: No. of retry operations |
BO6, BO5: For future use ]
|

(3) Operation ,
@ Inputs !

|
Input 1: Execution command
The command execution is started by the command start'up dif-
ferential contact.(—1/—). Once execution status is entered, G
execution continues until it is completed (however, the olperation is

not completed nol"mally if a fault such as transmission error, time-
out, etc. occurs.)!
This input is not:accepted during execution (before completion)
even if the command is turned on or off. !

Input 2: For future use '

Input 3: Abort command - : {

The command execution is aborted. This input signal 1s a level
signal with priority over input I.

I
When the executibn start command is input by NO contact (- ), the
. contact is turned on at communication completion.

@ Outputs - )

I
Output 1: During execution '
The command is under execution.
Output 2: Error !
Indicates that the command execution is completed w1th an error.
Only 1 scan is ]turned on and the error contents are reflected in
the status. !
Output 3:; Completion !
Only 1 scan is turned on at normal completion.

|
|
|
|
|
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5.186 DIAG
(1). - Function ]

Node diagnosis on LAN is performed. However, thisf command is effective
only for the Memocon-SC devices (supporting MEMOBUS) connected to the
3200TF module.

Status whether node is ready or not is set to the spe(:lfled register by
the bit information.

Up to 8 nodes can be specified.
This command cannot perform broadcasting (sunultaneous broadcasting).

(2) Form ' 3

INPUT 1 —|  4XXXX  |— QUTPUT 1
.
INPUT 2 —]  4YYYY |— OUTPUT 2
DIAG
INPUT 3 —{  SIZE [~ OUTPUT 3

Fig. 5.102 DIAG Form f

Table 5.125 DIAG Elements

Element Description Specified Number

Top DIAG control register Holding register (40001 to 49988)
Middle Node status Holding register (40001 to 49999)
Bottom Constant Constant {1)

(a) Outline of top element

Based on the data information specified by the control block, up to & nodes
are provided with diagnosis.

4 XXXX NETWORK ADDRESS

AXXXX + 1 | DESTINATION ADDRESS #1 :
4XXXX + 8 | DESTINATION ADDRESS #8
4XXXX + 9 | TIMER

4XXXX +10 | STATUS

4 XXXX +11 SYSTEM USE

@ 12 holding registers from 4XXXX are used exclusively.
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(b) Outline of 4 XXXX 410

Status after execution is stored. It is updated at every DIAG ex

4XXXX +10 1s used.

Bt5

Bt4

B13

B12

Bit

B10

809

BO8

BO7

BOG

B05

BO4

BO3

BO2

BO1

BOO

B15 te Bl13: System use
BlZ:
Bil:
B10:
BO7:
B0O4:

Error response receiving

Receiving time exceeded

Transmission time exceeded

Address error
Parameter error
BO6, BO5, BO3 to B0O: For future use

(¢) Outline of middle element

Node status buffer is specified.

Buffer size (=1) is specified by the bottom element.

15 8 7 0
¢] o] 0 o] 0 0 0 1]
X i :
. ADDRESS #8 ADDRESS #1
;
0 e NO RESPONSE. INO DIAGNOSIS SPECIFIED
T v NORMAL RESPONSE

I
|
|
|
|
|
I

ecution start.

The bit arrangement of the relevant station corresponds to the top
element destination address specified register in the order one by one.
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(3) Operation
A Inputs

Input 1:

Execution command

The command execution is started by the command startup dif-
ferential contact (—1}=). Once execution stétus is entered,
execution continues until it is completed (However, the operation is
not completed normally if a fault such as transmission error, time-
out, etc. occurs.).

This input is not accepted during execution (before Completlon)
even if the command is turned on or off.

Input 2: For future use
Input 3: Abort command
The command execution is aborted. This 1nput signal i1s a level
signal with priority ever input 1.
When the execution start command is input by NO contact (- |-),
M contact is turned on at communication completion.
@ Outputs
Output 1: During execution
The command is under execution.
Qutput 2: Error
Indicates that the command execution is completed with an error.
Only 1 scan is turned on and the error contents are reflected in
the status. '
Output 3: Completion

Only 1 scan is turned on at normal completion.
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5.18.7 SND

{1) Funcion

|
|
|
|
!

1
SND command is used to transmit free data. Normally, it is used together

with the “RCV” command described in the next paragraph. I

This command can be used between GL60H and GL70H.

When the 3200IF module receives data by the SND command and the
RCV command is not executed, data can be obtained 1mmed1ately by execu-
ting the RCV command since data are stored in the 3200IF module receiving
buffer. However, when more than one SND command is received, only the
last data can be recewed

(2) Form

FINPUT 1 —{  @0XX |— QUTPUT 1 |

! |

. INPUT 2 —]  4YYYY |[— OUTPUT 2 i

SND !

. 1

i INPUT3—  SIZE |— OUTPUT 3 !

i i

- |

| Fig. 5.103 SND Form i

1 |

| Table 5.126 SND Elements i

Element Description Specified Number !
Top SND control register Holding register (40001 to 49995)
Middle Transmissiojn buffer Holding register {40001 to 49:999)

Bottom Size : Constant (1 to 250) I

(a) Outline of top element

|
4 XXXX NETOWRK ADDRESS |
4 XXXX +1 DESTINATION ADDRESS 1
4XXXX +2 | DATA COUNT .
4 XXXX +3 STATUS |
4 XXXX +4 SYSTEM USE ' ' ) {

@ 5 holding registers from 4XXXX are used exclusively. .
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(b} Outline of 4 XXXX +3

Status afier execution is stored. It is updated at every SND execution start.
4XXXX+3 is used.

15 : _ b 0

B15|B14/B13iB12|B11|B10|B09|808|B07|B06|BO5|B0O4|BO3|B0O2|BO1|BOO

B15 to Bl3: System use :
B10: Transmission time exceeded i
B0O7: Address error :
B04: Parameter error

B03: Buffer size error
B12, B11, B06, BO5, B02 to B00: For future use

(3) Operation
@D Inputs

Input 1: Execution command :
The command execution is started by the command startup dif-
ferential contact (=1 ). Once execution status is entered,
execution continues until it is completed {however, the operation is
not completed normally if a fault such as trnasmlssmn error, time-
out, etc. occurs.). .

This input is not accepted during executlon (before completion)
even if the command 1s turned on or off.

Input 2: For future use

Input 3: Abort command
The command execution is abortied. This 1nput signal is a level
signal with priority over input l.

When the execution start command is input by NO contact (- ), the

M contact is turned on at communication completion.

2 Outputs

Output 1: During execution
The command is under execution.

Cutput 2: Error
Indicates that the command execution 1s completed with an error.
Only 1 scan is turned on and the error Contents are reflected in
the status.

Output 3: Completion :
Only 1 scan is turned on at normal completion.
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5.18.8 RCV

(1) Function

The RCV command is uséd to receive free data.
It is often used together with the SND command, but it can be used

alone only for receiving.

(2) Form

Receiving data when the receiving command is not executed are not revoked

but stored in the receiving buffer. Therefore, data are read-in Jmmedlately

INPUT 1 — AXKXX

INPUT 2 — AYYYY
RCV

INPUT 3 — SIZE

— QUTPUT 1

— OUTPUT 2

— OUTPUT 3

Fig. 5.104 RCV Form

by executing the RCV command.

|
|
|
|
|
i
|

i
|
i
!

|
|

I

However, when the receiving buffer becomes full, no more data are

received. |
|
Table 5127 RCV Elements |
Element Description Specified Number |

Top RCV control register Holding register (40001 to 49:987)

Middle Receiving buffer Holding register (40001 to 49:999)
Bottom | Size Constant (1 to 250) |

(a) Outiine of top element

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3
4 XXXX +4
4 XXXX +5

NETOWRK ADDRESS ]

SOURCE ADDRESS

DATA COUNT

TIMER

STATUS

SYSTEM USE

|

@ 6 holding registers from 4XXXX are used exclusively.
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(b) Outline of 4 XXXX +4

Status after execution is stored. It is updated at every RCV execution start.

4 XXXX

+4 1s used.

15 ’ 0

B15|814|B13|B12(B11|B10|B03|B08|B07\B06|B(AS|BO4|BO3 B02|B01|BOO

B15 to B13: System use

B10: Receiving time exceeded

B07: Address error

B04: Parameter error

B03: Buffer size error

B12, B10, B06, B05, BOZ to BO0O: For future use

(3) Operation
D Inputs

Input 1:

Execution command

The command execution is started by the command startup dif-
ferential contact (—]tF). Once execution status is entered,
execution continues until it is completed (however, the operation 8
not completed normally if a fault such as transmission error, time-
out, etc. occurs.).

This input is not accepted during execution (before completion)
even if the command is turned on or off.

Input 2: For future use T )
Input 3: Abort command . . '
The command execution is aborted. Thls input signal is a level
signal with priority over input L .
@ Outputs
Output 1: During execution
The command is under execution.
Qutput 2: Error .
Indicates that the command execution 1s completed with an error.
Only 1 scan is turned on and the error contents are reflected in
the status. '
Qutput 3: Completion

Only 1 scan is turned on at normal ‘completion.

@ When the execution start command is input by NO contact {— ), the

contact is turned on at communication completion.

1
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|
|
|
| |
5.19 MOTION COMMANDS :

Table 5.128 shows the motion command function list. The motion! commands
execute motion control in a ladder circuit. These commands cannot activate
more than one command simultaneously for one axis. However, the monitor
command can be activated with the other commands, |

Table 5.128 Motion Command Function List ‘

No. Name . Symbol Function |
l-axis Program Performs single-axis program operation
| . ! MOVI o |
Operation from specified block. .
l-axis Single-block l Performs single-axis operation lonly for
2 . . MVIS e
Operation ! one specified block.
Independent Multi-axis Performs simultaneous start op'eration of
3 . : MOVM S b :
Program Operation multi-axis from specified block|
3-axis Program . Performs 2- or 3-axis program operation
4 . - MOVL
Operation. \ from specified block.
3-axis Single-block ' Performs 2- or 3-axis program operation
5 ) : MVLS o
Operation - only for one specified block.
l-axis Zero-point , Performs l-axis zero-point return
6 . i ZRN i
Return Operation : operation. I
7 Jog Operation l JOG Performs jog operation. |
8 Handle Operation i HNDL Changes to handle operation mode.
1
9 Monitor : MON Monitors alarms, parameters, program
. numbers. .
it r !
10 Curl_—ent Position POS Changes current position data. !
Setting : '
11 Parameter Setting f PRM Sets one parameter. |
12 Variable Value Settiné VAR Sets a value to variable HI, HZ H3 or H4.
13 Alarm Reset , ARES Resets alarm after servo alarmf occurs.
Makes motor under current conduction.
14 Servae ON | SVON Makes motor not under currenf conduction.
Current Value i Adjusts current value before 3-, or 2-axis
t5 . ' ADJ
Adjustment operation is performed.

. |
For the details of the motion commands, refer to the motion control
user’s manual (SIE-C815-15.30). ! '
|
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5.19.1 Outline of Motion Commands
5.19.1.1 1-axis Program Operation (MOV1)

Description
(1) Function

When the START command is input, the operation ‘starts from the specified
0#N# block and continues execution according to the program contents until
the program end command (M30) is provided.

1

It is necessary to load l-axis motion program .in the servopack . before
the START command is input. .

(2) Form
|NF’UT 1 — AXXXX — QUTPUT 1
INPUT 2 — 4YYYY — OUTPUT 2
MOVI
INPUT 3 —} , 222 — OUTPUT 3
Fig. 5.106 MOVI Form

Table 5.129 MOVI Elements
Element . Description Specified Number
Top MOVI control reference Holding register {40001 to 49994)
Middle Current value, status Holding register (40001 to 49997)
Bottom Constant Constant (1 to 999

Setting Data

4XXXX MODULE NUMBER | TF66 NO: 170 ¢ :

4 XXXX +1 AXIS NUMBER SERVOPACK AXISNO.: 1 TO LOWER DIGIT BYTE 1-BIT
4XXXX +2 0 NUMBER' MOTION PROGRAM 0#: 1 TO 20 (DEC)

4 XXXX +3 N NUMBER MOTION PROGRAM N#: 1 TO 939 (DEC)

4 XXXX +4 FEEDHOLD SELECTION | | WHEN INPUT 2 IS USED AS FEEDHOLD COMMAND
4 XXXX +5 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
M Inputs

Input 1: Execution command |
The command execution is started by the command startup dif-
ferential contact' (—|t|=). If the command is turned on' or off
during execution, 1t 1s not accepted. If input 3 1s turned on befaore
this input, it 1s also not accepted. |

Input 2: Continuous operation command when FEEDHOLD selection flag # 1
MFIN signal is cutput by startup differential contact (—H tH).
However, this input is effective only during MFIN request (M50
execution). |
Stop command when FEEDHOLD selection flag = 1 !

The operation stops temporarily while this input is turnéd on. By
turning it off, the rest of the program is executed. This input is
not accepted unless output 1 1s turned on.

Input 3: Abort command '

The specified axis operation is aborted.

@ Outputs

Output 1: During operatié)n
This output is turned on during command execution.
off at operation completion or STOP completion.
Output 2: Error .
Only 1 scan is turned on at error completion.
Output 3: Completion )
Only 1 scan i1s'turned on at normal completion.

t 1s turned

o

|
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5.19.1.2 1-axis Single-block Operation (MVIS)
(1) Function

Executes a program by one block in the l-axis motion progranmi.

(2) Form

INPUT 1 — AXXXX [~ outPUT 1 |
INPUT 2 — AYYYY [ OUTPUT 2
MVIS
- INPUT 3 = Zzz — QUTPUT 3

Fig. 5.106 MVIS Form

Table 5.130 MVIS Elements

Element Description Specified Number

Top MVIS control reference Holding register (40001 to 49995)
Middle Current value, status Holding register (40001 to 49997)
Bottom Constant Constant {1 to 999)

Setting Data

4 XXXX MODULE NUMBER TF66 N0 1 TO ¢

4AXKXKX +1 AXIS NUMBER SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE I-BIT
4XXXX +2 0 NUMBER MOTION PROGRAM 0%: 1 TO 2 (DEC)

4 XXXX +3 N NUMBER MOTION PROGRAM N#%: | TO 999 (DEC}

AXXXX +4 FEEDHOLD SELECTION | | WHEN INPUT 2.1S USED AS FEEDHOLD COMMAND
4 XXXX +5 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
@ Inputs ,

Input 1: Execution command |
The command execution is started by the command startup dif-
ferential contact (| %—). If the command is turned on |or off
during execution, it is not accepted. If input 3 is turned on before
this input, it is also not accepted. '

Input 2: Continuous operation command when FEEDHOLD selectlon flag # 1
MFIN signal is output by startup differential contact (—t|-).
However, this mput is effective only during MFIN request (M50
execution), ‘

Stop command when FEEDHOLD selection flag = 1

The operation stops temporarily while this input is turned on. By
turning it off, the rest of the program is executed. Thls input is
not accepted unless output 1 is turned on. '

Input 3: Abort command |

|
|
|
|
| |
|
|

The specified axis operation is aborted.

@ Outputs

|
Qutput 1: During operation !
This output is turned on during command execution. It is turned
off at operation' completion or STOP completion. |
Output 2: Error |
Only 1 scan is turned on at error completion. ‘
Cutput 3: Completion
Only. 1 scan is turned on at normal completion. i

i

|
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5.19.1.3 Independent Multi-axis Program Operation (MOVM) '
(1) Function :

The MOVM operaticon is used when each axis of the servopack is started
simultaneously. FEach axis starts operating at the same time and continues
operation until its program M30 (operation end) is provided.

The program number (0 number) and sequence block number (N
number) are the common data for each axis. Therefore, a motion program
with the same 0 number and the same sequence block number is needed.

If even one axis does not have the operation program, axes that have already
started operating stop the operation.

(2) Form
INPUT 1 — 4XXXX l— QUTPUT 1
INPUT 2 = 4YYYY —'QUTPUT 2
MOVM
INPUT 3 — rd — OUTPUT 3
Fig. 5.107 MOVM Form

Table 5131 MOVM Elements
Element Description Specified Number
Top MOVM control reference Holding register (40001 to 49993)
Middle Current value, status Holding register (40001 to 49976)
Bottom Constant Constant (L to 999)

Setting Data

4 XXXX MODULE NUMBER IF66 NO.: | TO 4

4XXXX +1 AXIS NUMBER SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE ANY BIT
4 XXXX +2 0 NUMBER MOTION PROGRAM O# : 1 TO 20 (DEC)

4 XXXX +3 N NUMBER MOTICN PROGRAM N#% : 1 TO 999 (DEC)

4 XXXX +4 MFIN AXIS NUMBER AXIS TO QUTPUT MFIN: 1 TO LOWER DIGIT BYTE ANY BIT
4 XXXX +5 FEEDHOLD SELECTION | | WHEN INPUT 2 IS USED AS FEEDHOLD COMMAND

4 XXXX +6 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Opertion

@ Inputs 1 {

Input 1. Execution command
The command executlon is started by the command startup dif-
ferential contact (—{ tH). If the command is turned onlor off
during execution, it is not accepted. If input 3 is turned on before
this input, it is also not accepted. |

Input 2; Continuous operatlon command when FEEDHOLD selection flag # 1
MIIN signal is output by startup differential contact (—“T ).
However, this input is effective only during MFIN request (M50
execution). ! ;
Stop command when FEEDHOLD selection flag = 1 I
The operation stops temporarily while this input is turned on. By
turning it off, the rest of the program is executed. ThlS input 1s
not accepted unless output 1 is turned on. |

Input 3: Abort command ‘
The specified axis opertion is aborted. i

@ Outputs ' !

Qutput 1: During operation |

This output is turned on during command execution. It is turned
off at operatlon completion or STOP completion. |
Output 2: Error

Only 1 scan is turned on at error completion. i q
|
|
|

Output 3: Completion -
Only 1 scan is turned on at normal completion.
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5.19.1.4 3-axis (2-axis) Program Operation {MOVL)

(1) Function

The MOVL operation is used when mterpolatlon operatlon ig performed by

3- or Z-axis.

Execute the MOVL after loading the same motion program to specified

interpolation axes in the servopack and executing current value adjustment
(ADJ) command. :

(2) Form
INPUT 1 —}  4XXXX |- outpur1
INPUT 2 — AYYYY F— QUTPUT 2
MOVL
INPUT 3 —] 227 — QUTPUT 3
Fig. 5.108 MOVL Form
Table 5.132 MOVL Elements
Element Description Specified Number
Top MOVL control reference Holding register (40001 to 49994)
- Middle Current value, status Holding register (40001 to 49991)
Bottom Constant Constant {1 to 999)

Setting Data

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3
4 XXXX +4
4 XXXX +5H

MODULE NUMBER
AXIS NUMBER

0 NUMBER

N NUMBER

FEEDHOLD SELECTION

SYSTEM USE

IF66 NQ. 1 TO 4

SERVOPACK AXIS NO.: 170 LOWER DIGIT BYTE 20R 3BITS
MOTION PROGRAM 0% : 1 TO 20 {DEC)

MOTION PROGRAM N# : 1 TO 999 (DEC)

| WHEN INPUT 2 1S USED AS FEEDHOLD COMMAND

USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
@D Inputs .

Input 1. Execution command
The command execution is started by the command startup dif-
ferential contact '(—*}-). If the command is turned on;or off
during executlon, 1t is not accepted. If input 3 is turned on before
this input, it is also not accepted. f

Input 2: Continuous operaftion command when FEEDHOLD selection flag # 1
MFIN signal is output by startup differential contact (# ).
However, this mput is effective only during MFIN request (M50
execution). |
Stop command when FEEDHOLD selection flag = 1 |
The operation stops temporarily while this input is turned on. By
turning it off, the rest of the program is executed. This input 1s
not accepted unléss output 1 is turned on. |

Input 3: Abort command

|
The specified axis operation is aborted, ‘

|
|
|
|
|
|
I

@ Outputs i |
Output 1: During operation }
This output is turned on during command execution. It is turned
off at operation completion or STOP completion.
Qutput 2: Error -

Only 1 scan is turned on at error completion.

|
|
I
Output 3: Completion |
Only 1 scan 1is turned on at normal completion. |
|
|
|
|
1
|

|

|
i
|
|
!
I
1
|
|
|
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5.19.1.5 3-axis (2-axis) Single-block Operation (MVLS)
(1) Function

In 3-axis (2-axis) motion program, one block is executed after another. It
is necessary to execute the current value adjustment (ADJ) command for
the specified axis and perform 3axis (2-axis) position adjustment. When one
block after another is executed continucusly, activate the ADJ command
onice before the MVLS execution.

(2) Form
INPUT 1 — AXXXX — QUTPUT 1
INPUT 2 —1 4YYYY — OQuUTPUT 2 ,
MVLS
INPUT 3 - ZZ7 — OUTPUT 3
Fig. 5109 MVLS Form '

Table 5.133 MVLS Elements .
Element Description Specified Number
Top MVLS control reference Holding register (40001 to 49994)
Middle Current value, status Holding register (40001 to 49991)
Bottom Constant - Constant (1 to 999)

Setting Data

4 XXXX MODULE NUMBER [F66 NO.: 1 TO 4

4XXXX +1 | AXIS NUMBER ey oot Ao N0 L0 LOWER DIGIT

4 XXXX +2 0 NUMBER ' MOTION PROGRAM 0% : | TO 20 (DEC)

4 XXXX +3 N NUMBER MOTION PROGRAM N#% : | TO 999 {(DEQ)

4 XXKK +4 FEEDHOLD SELECTION I WHEN INPUT 2 IS USED AS FEEDHOLD COMMAND
4XXXX +5 | SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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@ Inputs

|
|
|
|
(3) Operation | ‘
| !
Input 1: Execution command :
The command execution is started by the command startup dif-
ferential contact (< t). If the command is turned onl or off
during execution; it is not accepted. If input 3 is turned on before
this input, it is also not accepted. |
Input 2: Continucus operation command when FEEDHOLD selectlon flag # 1
MFIN signal is output by startup differential contact —{ .
However, this mput is effective only during MFIN request (M50
executlon) !
Stop command when FEEDHOLD selection flag = 1 -
The operation stops temporarily while this input is turneld on. By
turning it off, the rest of the program is executed. Thls input is
not accepted unless output 1 is turned on. |
Input 3: Abort command |,

The specified axis operation is aborted.

@ Outputs ;

Output 1: During operation
This output is turned on during command execution. I
off at operatlon completion or STOP completion. |
Cutput 2: Error !

Only 1 scan is turned on at error completion. | q
Output 3: Completion I
|
|

1s turned

-+ —-—- — —-

Only 1 scan is turned on at normal completion.
|
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5.19.16 1-axis Zero Point Return Operation (ZRN)
(1) Funcion

1-axis zero-point return operation is performed.

There are two types of the zero-point return operation patterns: mode

I and mode M. Select the mode in advance according to the parameter
setting. '

(2) Form
INPUT 1 — AXXXX |— OUTPUT 1
INPUT 2 — 4YYYY — QUTPUT 2 :
ZAN
INPUT 3 = zZZ [~ QUTPUT 3
Fig. 5.110 ZRN Form

Table 5.134 ZRN Elements
Element Description Specified Number
Top ZRN control reference Holding register (40001 to 49997)
Middle Current value, status Holding register (40001 to 49997) .
Bottom Constant Constant (I to 999)

Setting Data

4 XXXX | MODULE NUMBER [F65 NO.: 1 TO 4
4 XXXX +1 AXIS NUMBER

4 XXXX +2 SYSTEM USE

SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE 1 BIT
USED AS EXECUTION FLAG IN SYSTEM
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M Inputs

Input 1: Execution command
The command execution is started by the command startup dif-
ferential contact (— 1% I—) If the command is turned on|or off
during execution, it is not accepted. If input 3 is turnedl on before
this input, 1t 1s also not accepted. I

Input 2: Reverse run command |
Rotating direction is specified. OFF: forward run direction.

ON: Reverse run direction. This input is effective only at execution
command input. '

Input 3: Abort command
The specified axis operation is aborted.

(@ Outputs ‘

Cutput 1: During operation
This output is turned on during command executlon.
off at operatior:l completion or STOP completion.
Output 2: Error '
Only 1 scan is turned on at error completion.

Output 3: Completion :
Only 1 scan is turned on at normal completion.

|
(3) Operation ; |
|
|
|

t 1s turned

'
1
1
1

|
|
|
I
i
|
|
|
|
|
|
|
!

—-2713-



5.19.1.7 Jog Operation (JOG)

(1) Funcion

The JOG command is used when it is required to move the machine by con-
tinuous manual feeding. The feeding speed is specified among the para-
meter set speed values of 1 to 4. : '

(2) Form
INFUT 1 — ;4XXXX — OUTI_:UT 1
INPUT 2 — 4YYYY — QUTPUT 2
T JOG
INPUT 3 =~ 2Z7Z — OUTPUT 3 :
Fig. 5.111 JOG Form
Table 5.135 JOG Elements

Element Description Specified Number
Top JOG control reference Holding register (40001 to 49997)
Middle Current value, status Holding register (40001 to 49997)
Bottom Constant

Constant (1 to 999)

Setting Data

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3

MODULE NUMBER

AXIS NUMBER

SPEED NUMBER

SYSTEM USE

IF66 NO.. 1 TO 4

SERVCOPACK AXIS NC.: 1 TO LOWER DIGIT BYTE [ BIT
FEEDING SPEED NO.: 1 TG 4

USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
@O Inputs | l

Input 1: Execution command i
The command execution is started by the command startup dif-
ferential contact 1(—4 t ). If the command is turned on|or off
during execution, it is not accepted. If input 3 is turned on before
this input, it is also not accepted. |

Input 2: For future use i

Input 3: Reverse run command |
Rotating direction is specified. OFF: forward run directibn.
ON: Reverse run.direction. This input is effective only at execution
command input. |

2 Outputs

Output 1: During operation
This output is turned on during command execution. It

off at operation completion or STOP completion.

1
|
|
i1s turned
|
|
Output 2: Error |
I
|
1

Only 1 scan is turned on at error completion.
Output 3: Completion

Only 1 scan is turned on at normal completion.
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5.19.1.8 Handle Operation (HNDL}
(1) Function

The HNDL command is used for handle operation and the handle operation
mode is entered. Servopack parameter setting must be (P19-b3=1) that uses
a pulse reference input. By rotating the handle, the machine moves in the
plus or minus direction according to the rotating direction. Three steps of
moving amount per one handle scale (X1, X10, X100) can be selected by
changing the servopack external input (SP2ND, SP3RD).

(2) Form _
INPUT 1—]  4XXXX |—outPuT1 = -~
TINPUT 2 =1 4YYYY . [— OUTPUT 2
HNDL
INPUT 3 — ZZ2Z — QUTPUT 3
Fig. 5.112 HNDL Form

‘Tabhle 5.136 HNDL Elements
Element Description Specified Number
‘Top HNDL control reference Holding register {40001 to 49997)
Middle Current value, status Holding register {40001 to 49997)
Bottom Constant Constant {1 to.999)

Setting Data

4 XXXX MODULE NUMBER [F56 NO.: [ TO 4
4 XXXX_ +1 AXIS NUMBER SERVOFACK AXIS NO.: 1 TO LOWER DIGIT BYTE 1 BIT
4 XXXX +2 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
@ Inputs

Input 1: Execution command
The command execution is started by the command startup dif-
ferential contact :(-—{1}). If the command is turned onl|or off
during execution, it is not accepted. Once execution status is
entered, execution (current value, status monitoring) cofntinues until
it is released.

Input 2! For future use

Input 3: Release command l

Handle mode is tfeleased.

|
|
|
|
|
|
|

@ Outputs _ !
Output 1: During operation !
This output is turned on during command execution. It is turned
off at completion of mode release. !
Output 2: Error ; i
Only 1 scan is turned on at error completion. |
Output 3: Completion } !
Only 1 scan is turned on at normal completion (code release
completion).

|
I
|
|
|

i
|
|
|
|
|
1
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5.19.1.9 Monitor (MON)

(1) Function

By executing the monitor command, the specified axis status can be monitored.

(2) Form
INPUT 1 —]  axXxxx =~ OUTPUT 1 -
INPUT 2 = aYYYY — QUTPUT 2
MON
INPUT 3 — Zr7 — OUTPUT 3
Fig. 5_.]]3 MON Form '
Table 5.137 MON Elements

Element Description Specified Number
Top MON control reference Holding register {40001 to 49997)
Middle Current value, status Holding regiter: (40001 to 49997)
Bottom Constant Constant (1 to 999)

Setting Data

4 XXXX

4 XXXX +1
4 XXXX +2
4 XXXX +3

MODULE NUMBER

AXIS NUMBER

MONITOR NUMEER

SYSTEM USE

TF66 NO.: 1 TO 4

SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE 1 BIT
MONITOR NO.. REFER TC TABLE 5. 138.

USED AS EXECUTION FLAG IN SYSTEM
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The contents to be monitored are specified.

Table‘ 5138 Monitor No. and lts Contents

|
|
|
|
|
Monitor Number | ’
|
}
|
|
|

Monitor No. X Contents

1 Current position

2 Position deviation |

3 Current speed |

000X , i

4 Reference speed i

5 Torque reference |

6 Status l

|

001X 0~9 ?'Eug:relélatsﬁlzigms I to 9 times before ;

002X 1~6 | INI to IN6 status !

003X 1~3 OUTI! te OUT3 status i

0IXX 1~ 99 Refer to the servo parameter list. |

0200 Program No. under execution at present |

0300 Variables H1, HZ2, H3, H4 data |

(3) Operation }
@ Inputs 3 . ) S
|

Input 1: Execution commalnd |
The command execution is started by the command startup dif-
ferential contactf(—( t). If the command is turned on. or off
during execution! it is not accepted. Once execution sta;tus is

entered, execution {current value, status monitoring) continues until

it is released. |
Input 2: For future use |
Input 3: For future use

@ Outputs

Output 1: During operation

This output is turned on during command execution. It is turned
off at completion.
Output 2: Error

Only 1 scan is turned on at error completion.
Output 3: Completion
Only 1 scan is turned on at normal completion.
1
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5.19.1.10 Current Value Setting (POS)
(1) Function

This command rewrites the current position. After th:e command execution,
it changes to a new coordinate axis.

(2) Form ' : ' ' : ’
INPUT 1 —1 - 4XXXX — OUTPUT 1~
INPUT 2 =] avYYYy |~ OQUTPUT2
- POS
_ INPUT 3 — zz2 — OUTPUT 3
Fig. 5.114 POS Form
Table 5.139 POS Elements

Element - Description Specified Number
Top POS control reference Hodling register (40001 to 49995)
Middle Current value, status Holding register (40001 to 49999)
Bottom | Constant Constant (1 to’999)

Setting Data

4 XXXX MODULE NUMBER [F66 NO.: 1 TO 4

4 XXXX +1 AXIS NUMBER - | SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE 1 BIT

4XKXXX +2 SET VALUE-H 0~ 49999 9599 AT T
st vidliin, st VAP, STl

4 XXXX +3 SET VALUE-L MSB

4XXXX +4 SYSTEM USE USED AS FXECUTION FLAG IN SYSTEM
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(3) Operation '

@ Inputs

1

Input 1: Execution command ‘
The command execution is started by the command startup dif-
ferential contact (4 1 F) If the command is turned onior off
during execution, it is not accepted.

Input 2: For future use

Input 3. For future use

@ Outputs i

Output 1:

Output 2:

Cutput 3:

During operation

This output is turned on during command execution. It
off at completion.

Error

Only 1 scan is turned on at error completion.
Completion '

Only 1 scan is turned on at normal completion.
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5.19.1.11 Parameter Setting (PRM)
(1) Function

This command rewrites the servopack parameter number PXX parameters.

Parameters can be changed during operation. ‘There is a limitation of
parameter numbers that can be changed by the PRM command.

(2) Form

INPUT 1 — 4XXXX — QUTPUT 1

INPUT 2 — 4YYYy = OUTPUT 2
PRM

INPUT 3 = a2z - OUTPUT 3

Fig. 5.115 PRM Form

Table 5.140 PRM Elements

Element Description Specified Number

Top POS control reference Holding register (40001 to 49993}
Middle Current value, status Holding register (40001 to 49999)
Bottom Constant Constant {1 to 999)

Setting Data

4 XXXX MODULE NUMBER TF66 NO. 170 4
4XXXX +1 AXIS NUMBER SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE i BIT
4XXXXK +2 PARAMETER NUMBER | SERVOPACK PARAMETER NO.: 1 10 100 (DEC)
exoo s [TDATAR A O, G

4 DATA-L MSB
4XXXX +5 SYSTEM USE USED A3 EXECUTION FLAG IN SYSTEM
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(3) Operation
@ Inputs

Input 1: Execution command !
The command executlon i1s started by the command startup dif-
ferential contact' (—{*{~). If the command is turned onl or off
during execution, it is not accepted. |

Input 2: For future use !

Input 3: For future use I

@ Outputs : |

Output 1: During operation
This output is turned on during command execution. It is turned
off at completion.

Qutput 2: Error

|

|

Only 1 scan is turned on at error completion. |

Output 3: Completion . i
Only 1 scan is turned on at normal completion. ‘

When any data other than the setting range are set by paraméter data, the
M servopack has the maximum value of the parameter effective data range as

a set value. Errors are not processed. '
| G
|
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5.19.1.12 Variable Value Setting (VAR)
(1)  Function

By using variables H1, H2, H3 and H4, a motion program can be created.
VAR is a command to set the value of these variables.

(2) Form
INPUT 1 —]  4XXXX f— OUTPUT1 -
INPUT 2 —f  4YYYY |— OUTPUT 2
VAR
INPUT 3 — ZZ7 — QUTPUT 3
Fig. 5.116 VAR Form

Table 56.141 VAR Elements
Element Description Specified Number
Top VAR control reference | Holding register (40001 to 49989)
Middle Current value, status Holding register (40001 to 49999)
Bottom Constant Constant (1 to 999)

Setting Data

4 XXXX MODULE NUMBER [F&6 NO: 1 TG 4

AXXXX + 1 | AXIS NUMBER SERVOPACK AXIS NO.. 1 TO LOWER DIGIT BYTE 1 BIT
4XXXX + 2| HI DATA-H ] lsmﬂﬂ%‘qﬁﬁj ESE?'%Q%ALLE@L, %Aﬂ'r VALl
4XXXX + 3 Hl DATA-L

4 XXXX + 4 Hz DATA-H

4 XXXX + 5 H2 DATA-L

4 XXXX + 6 H3 DATA-H

4 XXXX + 7 H3 DATA-L

4 XXXX + 8 H4 DATA-H

4XXXX + 9 H4 DATA-L

4XXXX +10 | SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation

@ Inputs |
|
Input 1: Execution command

The command execution is started by the command startup dif-
ferential contact (—HthF). If the command is turned on or off
during execution, it is not accepted.
Input 2: For future use ‘
Input 3: For future use:

@ Outputs '
Output 1: During operation
This output is turned on during command execution.
off at completion.
Output 2: Error :
Only 1 scan is turned on at error completion.
Output 3: Completion |
' Only 1 scan is turned on at normal completion.

[t i1s turned
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5.19.1.13 Alarm Reset (ARES)

(1) Function

When the servopack generates an alarm, this command resets the alarm.
(The same function as that of servopack alarm reset.)

(2) Form '
INPUT 1 = 4XXXX — CUTPUT 1
INPUT 2 = 4YYYY — OUTPUT 2
ARES
“INPUT 3 - - ZZ7 — QUTPUT 3
Fig. 5.117 ARES Form

Table 5.142 ARES Elements
Element Description Specified Number
Top ARES control reference Holding register (40001 to 49997)
Middle Current value, status Holding register (40001 to 49999)
_Bottom Constant Constant (1 to 999)

Setting Data

4 XXXX
4 XXXX +1
4 XXXX +2

MODULE NUMBER

IF66 NO.: 1 TO 4

AXIS NUMBER

SERVOPACK AXIS NO.: 1 TO LOWER DIGIT BYTE 1 BIT

SYSTEM USE

USED AS EXECUTION FLAG IN SYSTEM

B
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(3) Operation ’

M Inputs :

Input 1: Execution command :
The command execution is started by the command startup dif-
ferenctial contact (|1 |). If the command is turned on or off
during execution, it i1s not accepted. ‘

Input 2: For future use '

Input 3: For future use

@ Outputs ;

Output }: During operation
This output is turned on during command execution. It
off at completion.
Outpui2: Error
Only 1 scan is turned on at error completion.
Output 3: Completion
Only 1 scan is turned on at normal completion.

is turned

|
|
|
|
|
|
|
1
|
|
|
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5.19.1.14 Servo ON (SVON)
(1) Function ¢

By the SVON command, the servopack main circuit power drive circuit ope-
rates and the motor is under current conduction.

(2) Form
INPUT 1 —|  4xXXX |~ OUTPUT 1
INPUT2—  4yYYY [—OUTPUT2
) SVON
INPUT 3 =i z2zz - p-outPuTs -
Fig. 5.118 SVON Form .
Table 5.143 SVON Elements
Element Description Specified Number
Top SVON control reference Holding register (40001 to 49997)
Middle Current value, status Holding register (40001 to 49997)
Bottom Constant Constant (1 to 999)

Setting Data . :

4 XXXX MODULE NUMBER TF66 NO.: 1 TO 4
4 XXXX +1 AXIS NUMBER SERVOPACK AXIS NQ.: 1 TO LOWER DIGIT BYTE 1 BIT
4 XXXX +2 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation
@ Inputs

Input 1: Execution command |
The command execution is started by the command startup dif-
ferential contact l(—{ t ). If the command is turned onlor off

_ during execution, it is not accepted. |

Input 2: For future use

Input 3: Current conduction stop command
When input 1 is turned on while this imput 1s turned on,; the servo
OFF command is. provided.

|
|
: |
|
|
|
|

@ Outputs ,

l

|

|

|

|

|

Output 1: During operation }
This output is turned on during command execution. It ‘is turned

off at completion. |

Cutput 2: Error ! !

Only 1 scan is turned on at error completion. |

Output 3: Completion o |

Only 1 scan is turned on at normal completion, :

|

|

|

|

|

|

|
|
|
- !_
|
|

!
1

i i 4 |
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'

5.19.1.15 3-axis (2-axis) Current Value Adjustment (ADJ)
(1)  Function

When interpolation operation is peformed by 3-axis (2-axis) adjustment, this
command matches the current position between three (two) "axes.

Since each servopack controls only the currentlposition- of its own axis
under operation, it is necessary to teach the current positions of three axes,
X, Y and Z in the interpolation program of GO0l XXI YY1 ZZ1 FF1; so that
the servopack can operate its own axis feeding speed correctly according to
the X- Y- or Z- axis moving amount. o

£

i

(2) Form
INPUT 1 = AXXXX I QUTPUT 1
INPUT 2 — 4YYYY — QUTPUT 2
ADJ
INPUT3— ZZZ |~ OUTPUT 3 -
Fig. 5.119 ADJ Form

Table 5.144 ADJ Elements
Element Description Specified Number
Top ADJ control reference Holding register (40001 to 49997)
Middle Current value, sttus ‘Holding register (40001 to 49991)
Bottom Constant Constant (1 to 999)

Setting Data

4 XXXX MODULE NUMBER IF66 NO.. 1 TO4
4 XXXX +1 AXIS NUMBER SERVOPACK AXIS NO.: IBTI'% LOWER DIGIT BYTE 2 OR 3
4 XXXX +2 SYSTEM USE USED AS EXECUTION FLAG IN SYSTEM
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(3) Operation |
@ Inputs ‘

Input 1: Execution command -
The command execution is started by the command startup dif-
ferential contact (—1i). If the command is turned on or off
during execution, it is not accepted. ‘

Input 2: For future use

Input 3: For future use
When input 1 is turned on while this input is turned on, the servo
OFF command is provided.

@ Outputs |

Output 1: During operation ;
This output is turned on during command execution. It is turned
off at completion. '

Output 2: Error ' |
Only 1 scan is turned on at error completion.

Output 3: Completion
Only 1 scan is turned on at normal completion.
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5.19.2 Status

Status after start is displayed in a holding register status.

15 8 7 .6 5 4 °3 2 1 0

0| o o oo
COIN ——‘ ,

DURING START PROHIBIT oo

* BUSY ERROR’ ’ ’ = - = ) .

NO MODULE

AXIS DESIGNATION FAULT

PROGRAM ERROR

DATA ERROR

COMMUNICATION ERROR

SERVO POWER SUPPLY OFF -

SERVO OFF

SERVO ALARM

Table 5.145 Status

Bit ;
Item Data Contents
b0 Servo alarm 1 An alarm occurs at servo side. The alarm
- contents are monitored by MON command.
Motor is not under current conduction.
bl Servo OFF ! Servo OFF atatus
b2 Servo power supply OFF 1 Servo control power supply 1s not turned on.
) . An error occurs in communication between
b3 Communication error 1 ;

IF66 and servo.

An error occurs in setting dta. It occurs
when: out of module No. range (except 1 to
b4 | Data error 1 4), out of O number range (except 1 to 20),
out of N number range (except | to 999) or
relevant 0 or N No. is not provided.

b5 Program error 1 An error occurs in the motion program.
Axis designation is out of the axis No.
b6 Axi1s designation error 1 range or 3-axis and 2Z-axis designation does
not meet the program.
b7 No module 1 Specified 1F66 module is not provided.
b8& Busy error I Other motion command is under execution,
b12 | During start prohibit 1 Occu_rs durm_g motion program and parameter
loading saving.
Difference between current value and aimed
b13 | Coin 1 value given by reference data (reference

unit) is within the range set by parameter
6 (P086).
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|

|

|

i l

519.3 M Relay, N Relay .
|

Iy . . .
M relays and N relays which can be used in the system are available for
the GL70H.

(1) MB0 relay

MIIN relay
X: IF66 module Nos. 1 to 4
M 50XY Y: Azf{is Nos. 1to 8

|
|
— - | |
|

When MFIN required motion program M50 is executed by Y- ax1s of module
No. X, M50 relay (reference No.: M50XY) corresponding to the . program 1is
turned on. At this time, ' the Y-axis is in waiting status for MFIN In this
status, when input 2 of the motion commands (MOV1, MOVM, MOVL) 1s

turned on (or MFIN is output) the next block is executed and the M50 relay
15 turned off. |

(2) M51 relay
Notch signal relay

_| |'_ X: IF'66 module Nos. 1 to 4

MG5SIXY Y: Axis Nos. 1 to 8 G
When M51 is executed by Y-axis of module No. X, the M51 relay (reference
No.: M51XY) Correspondlng to the program is turned on. The program is
executed without waiting, being different from the M50. When the next
program is executed, the MS51 relay is turned off. |
, i
(3) NOO relay '

NEAR relay
— X: IF66 module Nos. 1 to 4 .
No0 XY Y: Axis Nos. | to 8 !

1
When the difference between the current value of X module Y-axis and
aimed value given by reference data (reference unit) becomes lower than
the value determined by the positioning NEAR range of parameter 45 (P45)
NOO relay (reference No: NOOXY) is turned on.

14

(4) Supplement

M or N relay ON, OFF timing is delayed more than actual status the
number of control axes X approx. 100ms.
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5.20 EXTENSIVE REGISTER ACCESS COMMANDS

32kW extensive registers are available for the Memocon-SC GL60H or GL70H.
The extensive registers can be accessed in a ladder by using FRED (FILE
READ) command or FWRT (FILE WRITE) command.

(§§§§§) POINTER
AYYYY 32kwW
(RYYYY) | TABLE : 77z |
777 ! 0 ~ 7FFF
SIZE
AXXXX
4YYYY
To | FRED | FROM
-— 7z7

HOLDING REGISTER
LINK REGISTER

EXTENSIVE REGISTER

4XXXX
4YYYY
FROM | FWRT TO
= ZZL -

@ » In the programming panel, it is possible to monitor or change (set} the
. contents of the extensive registers.
- Reference when the extensive registers are accessed in the programming
panel 1s expressed in hexadecimal of AQQOC to AYFFFh.
+ Axxxx cannot be read directly by the ladder command.

5.20.1 File Read (FRED)
(1) Function

Data can be read-in by the extensive registers.

(2) Form

INPUT 1 — P — OUTPUT 1

D — OUTPUT 2

FRED
7 L OUTPUT 3 P: POINTER , .
D: DESTINATION TABLE
- REFERENCE NUMBER
FRED FORM

Z: TABLE SIZE

- The above figure shows the file read form.

+- FRED 1s a symbol to indicate the file read.

- FRED needs three elements (top, middle, bottom) in the vertical direction
to the network.
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Refer to Table 5.146 for designation.

!
, Table 5,146 FRED Elements

Element Description Specified Number
Reference address to which :
To expanded register is Holding register (40001 to 45999)
P transferred by pointer is Link register (R0001 to R1024)
specified, |

Reference address of : : i
Middle |destination table i Holding register (40001 to 49999)

specified. | Link register (RO00! to R10|24)

Bottom | Table size . Constant (1 to 100) |

i
The expanded register No. specified by the top element pointer! is
. expressed in hexadecimal of 0 to 7FFFh. The pointer 0 indicapes the

expanded register reference number.
|

(3) Operation
|

|
]
|
1
!
|
1
|
|

I EXPANDED HOLDING
i REGISTER A 0000 REGISTER
HOLDING ] I
REGISTER : X
' ‘ A 0000 + I o
1 . I
: I
' Z: — |
1

ATFFF |
SOURCE TABLE DESTINATION TABLE I
. |

All registers are transferred by one scan. |
|
@ Input

Input 1: When this input is turned on, the first data item of the ‘source table
(expanded register) indicated by the pointer content (I) 'is transfer-
red to the first part of the destination table and the second to the
second; that is, all source data are transferred to the destination
table by one scan.

Input 2: For future use

Input 3: For future use
@ Output

Output 1: Copy of input L

Output 2: Turned on when input 1 is turned on and the pointer '(P) content
(I) exceeds 7FFFh.

Output 3: Turned on when input 1 is turned on and the sum of!the pointer
(P) content {(I) 'and table size (Z) exceeds 7FFFh. !

1
I
|
|

!
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65.20.2 File Write (FWRT)
(1) Function

Data can be written-in to the expanded registers.

(2) Form _ :
INPUT 1 — p L— OUTPUT 1
- — OUTPUT 2
FWRT
z " loutpura " - P: POINTER
D: DESTINATION TABLE
FWRT FORM , REFERENCE NUMBER

Z: TABLE SIZE

+ The above figure shows the file write form.
+ FWRT is a symbol to indicate the file write. :
« FWRT needs three elements (top, middle, bottom) in the vertical direction
to the network. Refer to Table 5.147 for designation.

Table 5.146 FRED Elements

Element Description - Specified Number
Reference address to which

To expanded register is Holding register {40001 to 49999)

P transferred by pointer is Link register (ROCCL to R1024)

specified.

Middle Reference address of Holding registér (40001 to 49999)
source tahble is specified. Link register (R0001 to R1024)

Bottom | Table size . Constant {1 to 100)

The expanded register No. specified by the top element pointer is
. expressed in_hexadecimal of 0 to 7FFFh. The pointer 0 indicates the
expanded register reference number. '

(3) Operation

EXPANDED HOLDING
. REGISTER A 0000 REGISTER
HOLDING ] | —
REGISTER ; . : .
a A 0000 + | | g
z ——

' A7 FFF

SOURCE TABLE DESTINATION TABLE

All registers are transferred by one scan.
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@ Input

Input 1: When this input is turned on,

table by cne scan.
Input 2: For future use |
Input 3: For future use

2 Output i

Output 1: Copy of input 1

Output 2: Turned on when input 1 is turned on and the pointer (P) content

(I} exceeds 1FFFh.

Output 3: Turned on When input 1 is turned on and the sum of the pointer
(P) content (I) and table size (Z) exceeds 7FFFh.
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|
|
|

the first data item of the source table
(expanded register) indicated by the pointer content (I) ‘i transfer-
red to the first part of the destination table and the second to the
second; that is, all source data are transferred to the destlnatlon

|
|
|
|

|

|
|
|
|
|
|
|
|
|
|
|



SECTION ©6
SFC FUNCTIONS

Table 6:1 hsts the elements used in the SFC

Table 6.1

SFC Program Elements

Classification

Name

Symbol

Qutline

Refer to Page

Step

Step

§X XX

(T} Shows one unit of execution seqguence.
& “X X X" shows the step No.
(3 Own action circuit exists.

307

Initial
Step

§ XX X-

- 1
(D Step to show program start.
(2) Becomes active by initialization.
(@ “xxx” shows the step No.
(D Action circuit exists. !

307

Macro
Step

M| §xXXX

(D Connects master and expanded views.’
&) Macro step is always provided with
dummy transition tc be true.
“xxx” shows a step No.

308

Transition

Transition

T XXX

(I)Shows execution transition condition
between adjoining steps.

&) “ X X X” shows the transition No.

3 Own transition condition circuit exists.

@ Transition coil inside the transition
condition circuit becomes a condition
for evolution.

]
i

309

Counter
Transition

T XXX

(O Always used to represent.loops with
loop links.

(&) “X X X" shows the tran51t10n Na.

(3 Transition condition circuit that always
matches 1 to 1 exists to control number
of loop cycles and other items.

309

Link

Divergence

(D Plays to proceed Lo step with which tran-

sition is established among linked steps.
(@ Diverges from upper part of transition.

Divergence is also possible from the
left. {From the left transition.)

310

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.)

310

Simultaneous
Divergence

(1) Shifts control to simultaneous sequence.
@ Diverges from the lower part of tran-
sitlon. .

310
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Table 6.1 SFC Program Elements (Cont'd)
Classification| Name Symbol Outline " Refer to Page
| (D Converges simultaneous sequences obr
Simultaneous | tained by simultaneous divergence into
. One process. . ' 310
Convergence : @Converges in the upper part of tran- |
; sition. :
. 1
(D Acts as an extension line of link of |
Link Line ’ | downward step and transition. I 310
, |
Loop ! (D Shows exit to the right of loop when!
Output to ' configuring a loop for repetitive contro|1. 310
the Right . !
' |
: (D Shows exit to the left of loop when con-
Loop : figuring a loop for repetitive control..
Cutput to . I 310
the Left '
f |
i |
Loop i (D Shows entrance from the right side of
Input loop when configuring a loop for re- |
\ 310
from the | petitive control. I
Right ‘ |
f i
. Loop : (U'Shows entrance from the left side of !
Link In : : N
put ’———I loop when configuring a loop for re 310
from the : petitive control |
Left ; |
' (D Acis as an extension line of link of step'
Counter and transition in loop. ; 311
Link Line . :
| i
| :
v X @ Connects to TO connection. .
FROM ‘ : 2 “x"” is the FROM No. | a1
}
|
(D Connects with FROM connection. !
TO @ “x" is the TO No. A maximum of eight 31
A4 X: of the same Nos. can be used per sereen.
i |
v | @ Acts as entrance for macro step ex- |
Macro panded views. } a1
Entry (® Only one can be used per expanded vievjr.
i @ Acts as exit (return to master view) of
Macro : macro step expanded views. ! 311
Return v ! @ A maximum of eight can be used perl

expanded view. |

i
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6.1 OUTLINE OF SFC

*SFC” is an abbreviation for Sequential Function Chart. SFC is a new pro-

gramable control language represented by block diagrams which resemble
flow charts. Therefore users will be able to see the ientire 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) 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.

(2} 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 FC: 2000 HH[!:UQi o I

v}

i%"]UU

1
] 1L
o

3

\ SET
USED STEPS: 921 USED TRENSITIONS:@16€ USED DISPLAYS: (1 4R Bsiid SEARCH
i 2 0 B [X] a . B DG 200 3 MEXT
: SETURN MEry

Sample SFC Display

—-300-



6.2 CONFIGURATION OF SFC PROGRAM
The SFC program has thé following configuration.

’ —— SFC Flow

—— Action Circuit |

‘ —— Transition Condition Circuit |

: L SFC Mode Condition Setting !
|

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 clan 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,‘& maximum
of 64 steps and 64 transitions can be programmed per view. Double use of
step and transition Nos. is not possible. ‘

SFC Program

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 with the initial step and is started by
converting this initial step to active (correspondmg to initialization of the
SFC mode). For details, refer to Par. 6.5, “SFC Mode Processing }Functlons.

. 1
"Active” is the state in which the step is being solved or is being exe-

. cuted. Conversely, “iﬂactive” is the state in which the step is not iso]ved.
! i
' MASTER VIEW '
EXPANDED VIEW
[
T .
& P
i &
! v |
!

EXPANDED VIEW !

v :
A ; . ' TRANSITION CONDITION
! | , CIRCUIT

i ff ' — »—~—_—[ 1)

1 [ ’

< , |

&

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 o

An action circuit is a circuit in which special control for step having 1:1
relation with the SFC flow step is described in the ladder language. In one
scan, only action circuits of active steps are solved. That is, one unit {(one
block) of the sequence control.is an action circuit.

Therefore, being different from the conventional way using only ladder
language, high-speed scanning is possible because an inactive section which
does not need solving is not processed in a particular scan. Action circuits
are stored in the units of the network, as well as ladder circuits.

For the GL60H or GL70H, it is possible to select whether coils used in
an action circuit are forced to be turned off at stepping or-if status is held
and the next step is advanced (holding mode). This selection is performed
by using the dip switch provided in the front of the CPU module. The dip
switch setting is performed with the CPU front cover open before the power
supply is turned on. After the power supply is turned on, the operation is
performed in the set mode. Changing the set mode during the action is
ineffective. (Non-holding mode is set at the factory prior to shipping.)

ON 18W . ON = 18w
I , ! Selectioni _ _
- ' 1 Swich Setting
> - o Mode
e SANE:
: 3 . SW1:ON
4 PR Holding SW2: OFF
Mode SW 3: ON
5W4: QFF
Non-holding Any setting other
Mode  ° than the above
DIP SWITCH . " HOLDING MODE SELECTION -

Fig. 6.2 Sslection of Non-holding, Helding Modes

In the holding mode, the next step is advanced, holding the coil status
immediately before stepping. In the non-holding mode, disregarding the coil
status immediately before stepping, the coils are forced to be turned off for
the next stepping. The SFC program shown in Fig. 6.3 has a different coil
ON_, OFF sequence in the holding mode (Fig. 6.4) and the non-holding mode
(Fig. 6.5). . ) )
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|
S001 | { D
' 00001
-+ Too1 : S001 ACTION CIRCUIT
s002 | —{
00002
—+ To02 ! 5002 ACTION CIRCUIT
1
5003 l <)
! | 00003
i
- 1003 5 $003 ACTION CIRCUIT
L
5004 - ()
g l 00004
- TO04 1 S004 ACTION CIRCUIT

1

Fig. 6.3 Typical SFC Program
colL ,
ooom-—l !

!
STEP 1 — STEP 2

CoIL
00002

STEP 2 — STEP 3

COIL i
00003 :

. STEP 3 - STEP 4
COIL j
00004 :

1

Fig. 6.4 Coil ON/OFF Sequence in Holding Mode

COoIL
00001

1

STEP 1 - STEP 2
con ! —I
00002 .
STEP 2 - STEP 3
COlL

00003 .

I STEP 3 — STEP 4

COIL
00004

Fig. 6.5 Coil ONOFF Sequence in Non-holding Mode
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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 mnext step (next control ) are
represented by a ladder language. The transition condition circuit 1s 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 iIn
. which the transition coil switches ON. '

Note that the transition coil 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 coil cannot be referred to by the ladder
circuit or by other elements. '

If a counter is used in this circuit, note that its ON/bFF status differs
* from the ON_OFF status in a general 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, scolving of the transition condition circuit
is finished when the transition coil is solved. As in ordinary coils, the
transition coil is located in No. 11 column on the R150 programming 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.

: IN INTERNAL MEMORY. THE TRANSITION
COIL IS LOCATED HERE.

_| 20 .__1\_-__11-_____7_____ TR _Q
.~ | TO0S |
TO. r—————- . |
- - |
|
L s00i0 fe . :
| I
— 40011 [ 40015 [— I
I - 1
40013 [{ 40017 =+ <
| L | |
|« : S l
ADD S UB
| - .- THIS AREA IS NOT SOLVED. |
! . |
4 40015 I TP |
| - i
|
- ! "1
| .
. I
* . [
L o el e _
. T
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6.2.4 SFC Mode Condition'Setting

Mode processing forc1bly:sets steps in an active /inactive state by referring

to references such as relays
lowing three types.

with presetting ),
details,

I
!
!
!
|
l

Mode condition setting is available in the fol-

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

the step to be designated becomes active or inactive.
refer to Par. 6.5.|

1
Table 8.2 SFC Mode Condition Setting
\ .

For

|
{
|

Name

Mode Function

Mode Controlling
Method

Initial Rise

Converts the states of all steps

to inactive. Only the initial step
remains active.
tion of SFC program)

except mitial step) in SFC program

(Start and initializa-

When condition to
be designa{ted by
mode condition set-
ting is established.

Converts active steps into

inactive

By the ab o:ve

teps. method and when

Reset s

° : P150 applles step
reset. .

Preset Converts inactive steps into active | Same as m reset-

steps.

ting. i

@ "P150" means the P150 programming panel.

6.2.5 SFC Simulated Operation Functions

|

In addition to mode condition setting, an SFC program debugging function
is available. The following simulated operatlon functions are offered as an

equivalent to the ladder circuit coil disable function. For detalls

refer to
|
|

Par. 6.10. |
f _ |
Table 6.? SFC Simulated Operatibn Functions I
Name Function of Simulated Operation Control Met:hod
Disable Prohi:bition of evolution Designated oin P150.
Hold Holding of active state Designated oln F150.

@ "P130” means the P150 programming panel.

1
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6.2.6 Set Function, Reset Function

Set and reset functions can be used in the SFC action circuit of the GL60H
and GL70H. [(Refer to Par. 5.2.1 (11).] :

The set function turns on the coil specified by the function if its input
is turned off. If the input is turned off, the coil status does not change.

The reset function turns off the coil specified by the function if its
input is turned off. Setreset functions with the same reference number can
be used repeatedly. (There is not limitation for overlapping use.)

By using the combination of set./'reset functions, coils can be turned
on over more than one step, as shown in Fig. 6.6.

Set,”reset functions operaté disregarding the holding . non-holding mode
described in Par. 6.2.2. o :

SET REST

“INPUT ©OXXXX OUTPUT INPUT /XXX OUTPUT
SET FUNCTION ’ RESET FUNCTION
INPUT OQUTPUT “0X XXX ” Status INPUT OUTi’UT “OX X X X 7 Status
ON ON - ON T ON ON OFF
OFF OFF No Change OFF QFF : No Change
SET
S001 r—l 00001 i—
5001 ACTION CIRCUIT
- Too ‘
S002 '
-+ Too2
. - 18003 . -
— 7003
S004 :
—1-  T004
RESET
5005 H 00001 '»
$005 ACTION CIRCUIT
-+ TO005
$001 ACTIVE $005 ACTIVE

00001 —J

Fig. 6.6 Typical Set/Reset Functions

— 306 —



|
1
1
|
1

6.3 SFC PROGRAM ELEMENTS

The program elements that can be used in creating SFC p

described. '

6.3.1 Steps |
Step

A step is one sequence unit executed when the
given condition is established. As logic states, a
step has two states, namely, active (solved state)
and inactive {unsolved state ). Incidental active
circuits are executed anld control intrinsic to the
steps 1s performed only i1]1 an active state.

If there are no incidental action circuits,

processing 1s performed Ias a wait step until the -

next transition condition is established. X X X"
shows thie 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.)

Initial 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 mactlve steps by Iinitialization
described in Par. 6.5 The initial step is then
formb‘ly converted into an active step to initialize
the SFC program. The 1n1t1a1 step is used to raise
start of control and in othdr cases. "X X X" sghows
the step No. |
|

| |

—
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i
|
|
|
|
|
r

l ograms are

|
|

Sx x x

1
1
1
|

Fig. 6.7 Step Format

semm s T TSX X X

Fig. 6.8 tnitial Step
Format




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 requires 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 A M | sx x x
master views. : : .

Macro steps are for expansion of views : -1 T
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. 6.10 and :
6.11 show the relationship between macro steps Fig. 6.9 Macro Step Format

and a view and an equivalent SFC flow. !

adg e
v MACRO STEP 5002,
$001 .o $o21° : =L - Y
—— T001 N : cdor
M | 5002 ‘ . —— To21 . - T022 .
g . - Pt
o s022 : 5023 B
. T ‘
5003 —— T023 | —— Toz ’

* ! S

v

S

Fig. 6.10 Relationship Between Macro Steps and View

5001
T 001
S o021
T 021 T 022
S022 5023
Toz3 Toz24

Ij 5003

Fig. 6.11 SFC Flow View Equivalent to Fig. 6.10
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6.3.2 Transition :

! |
Transition } |
Transitions show execution process transition condi-
tions between adjoining steps. Steps are made to |
proceed assuming that the conditions have: been
established if the transition coil in the transition T % x
condition circuit is switched on. Only the transition
condition circuits of the t|ransit:ions that are linked
to active steps are solved.. As in steps, transitions

of the same Nos. cannot be used more than once. Fig. 6.12 Transmon Format
XX X" shows the trans‘ition No.

Counter Transition !
|
Counter transitions represent loops together with Tooxx

loop links. "X X X" shows the transition No.

Counter transitions are always used with loops to

control loop. cycles and other elements. . Fig. 6. 13| Counter
Dummy Transition | Transition Format
Dummy transitions are used only directly below |
macro steps and are strjared automatically when i
macro steps are stored during program creation. |
A transition is always used with macro steps in I
the exit of an expanded ‘view, and an additicnal !
transition does not have to be provided directly be- |
"low the macro step. Therefore, dummy transitions i
do not have transition condition circuits. !

6.3.3 Link : |

The following links are available for connection of steps. Varlious 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 convergencejand link lines. The second type is;LOOP and
includes loop input from the right and from the left, loop output ito the right
and to the left, and counter link lines to build loop connections.. .The third
type 1s CONNECTOR that includes FROM, TO, macro entry and macro
return to connect No. 8 and 1 lines, as well as macro steps an;d expanded
views.

!
' . BRANCH (dxvergence, simultaneous dlvergence, convergence,
— simultaneous convergence "ahd lHnk line)
Links LOOP. (loopiinput from ‘right and from left, loop output ‘to the right
e and to the left, and counter link hnes) )
CONNECTOIIQ (FROM, TO, macro 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 1is
established is processed. Divergence is used when
selecting and controlling one of several processes.
Transitions must be located directly below diver-
gence link lhines.

Convergence

Process systems branched in divergence must con-
verge from one system 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 pPrograms.

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 the relationship
between divergence and convergence. Unless this.
Ito- | 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 transitiens.

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 {eft) and loop f(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.

-310-

, Fig. 6.14 Divergence Format

Fig. 6.15 "Convergence
Format

Fig. 6.16 Simultaneous
Divergence Format

|

Fig. 6.17 Simultaneous
‘ Convergence Format

Fig. 6.18 Link Line Format

Tx x %

Tx x x

Fig. 6.13 Loop Format



|
"T' X X X" shows the transition No. Loop
output to the right must end in loop input from

|
|
|
|
the right and loop output to the left must end in !
loop input from the left. |

Counter Link Line |

Counter link lines are used as directed lines of

loop steps and counter trlansmons. Fig. 6.20 Counter Link

FROM and TO f Line Format

One view can contain only a maximum of 8 lines
of sters, and FROM and TOQ 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 1
only in the same views and cannot be used when VX

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~ i voX
shows the FROM-TO connection No. and a numeral i
from 1 to 8 can be used. Fig. 6.22 shows an ex- Fig. 6.21 |FROM-TO
ample of use of FROM-TO. Fot}'mat
! I
v o1 7 2 v 3 ‘
!
A e e I el e
. ! | ! | ! :
L J{ S l i !
| I . , i
T | * : 3 |
5 i Pl ! i _____ shows flow of
L R * the evolution,
2 3 1

Fig. 6.22 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 A
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.

Fig. 6.23 Format of Macro
One view has only:one macro entry. * (One Entry and Macro Return

macro entrance.) Macro returns only return to the |

master view, and a maximum of eitght macro |

returns can be used. :
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6.3.3 Link (Cont'd)

Fig. 6.24 shows an example of macro entry
and macro return usage.

i MACRO STEP 5002
: v v
Lo - B I
sp0z | M P 5
T T P v
! . !

Lo b
‘l' i o
N
|__ o N z *
1

i @ shows flow of the evolution.

Fig. 6.24 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. 6.14 for the method
of evolution if programs are incorrect in syntax or if operation is incorrect.

6.4.1 Evolution Condition
The conditions which calse evolution are listed below.

(1) Steps that are presenily active are not in hold state of simulated opera-
tion function. -

(2) The preceding step is.connected to the corrésponding transition and
its transition condition gircuit is created. '

(3) The transition coil of the transition condition circuit connected  below 1is
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 .cgnd_itions are established.
Evolution of the sameé step occurs only ofice 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. o . S

Macro steps can be  used in expanded viéws .of macro steps (nesting)
freely. The maximum number of macro steps used as an -intervention’ to
proceed from one step to another is 32. f
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i
6.4.2 Most Simple Connection

|
The most simple connection shown in Fig. 6.25 which has only

between steps is described below.

a transition

{
1
Fig. 6.25 !%:volution in the Most Simple Connection

If the transition coil in the transition condition circuit of T001 switches
ON after the scan next to the scan in which Step S001 became active, S001
becomes inactive and S002 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 evolutlon (when
becoming active) and is counted up until the next evolution (when becoming
active). The timer reglster retains the present value until it becomes active

the next time, if the step changes from active to inactive. |

A simple circuit as shown in Fig. 6.26 is taken into conmderauon as a
transition condition circuit of T001l. In this example, the step Wthh 18 active
during a scan in 1 sec after S001 became active changes from 3001 to S002
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
momtormg step dwell 1;1meI and for other purposes. ‘

i

R S L e
T
|
|
|
|
|

T 001

i
@ The evolution does not take place even if the transition coil switches ON if S001
is held or if S002 is disabled by the SFC simulated operation functior.

Fig. 6.26 Example of Transition Condition Circuit T001

. i
N . |
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6.4.3 .Div_ergence Connection

4 . B

The method of evolution steps if steps are connected by divergence is described.

S 001 '

Tool - T coz T 003

5002 5003 : 5004

Tool T 002 i T.003

5002 5003 5004

Fig. 6.27 Evolution in Divergence Connection -

In Fig. 6.27, the system checks the transition condition circuit in the order
of TO01, T002 and T003 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 00l transition coil is OFF and if the
T 002 transition coil is on in one scan. The sequence does not proceed to
S004 even if the TO03 transition coil is ON at this time. In program creation,
high priorities in divergence must be placed sequentially from left to right.

The sequence does not proceed even if the T0Ol transition coil switches
M ON if S002 is disabled in the SFC simulated operation function. S00I1
remains held until the transition coil of T002 or T003 switches ON. '

6.4.4 Simultaneous Divergence Connection

The method of evolution steps if steps are connected by simultaneous diver-
gence is described. ’

S001
Teol
5002 5003 S 004

Fig. 6.28 Evolution in Simultaneous Divergence Connection
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Active steps change from SQ01 to three steps, namely, to S002, S003 and
SO004 in Fig. 6.23, if the TO01 transition coil switches ON after thescan next to
the scan in which Step S001 became active. Simultaneous divergence means
starting a simultaneous sequence and Steps 8002, S003 and S004 are sequences
which are independent of each other. The steps separated by simultaneous

divergence must be collected ultimately to one sequence by !simu!taneous
convergence. Refer to Par. 6.4.5. I

|

The number of steps that can be diverged simultaneously | in one scan

from one step is 128 (excluding the number of macro steps; the maximum
number of macro steps that can be used as an intervention is 32).

|
6.4.5 Simuitaneous Convergence Connection !

|
The method of evolution steps if steps are connected by simultaneous conver-
gence 1s described below, '

5003

j - E

|
|
|
|
|
[

Fig. 6.29 Evolution in Simultansous Convergence Connection !

In Fig. 6.29, the active steps change from 8001, S002 and S003 to SO0 if the
TOO1 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.6.29. 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 TOQO0l 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 sirﬁultaneously
converged when creating simultaneous divergence and simultaneous convergence
programs. Refer to Par. 6.6 for the details. |

|
i i
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6.4.6 Loop Connection, - . -

The method of evolution steps if steps are connected by loops (left and right)
is descmbed ' - '

"t Top3 .

—t— T 003

Fig. .30 Ewvelution in Loop Connection

The active step changes from S002 to S001 if the transition coil of TO0Z
switches OFF and if the transition coil of Counter Transition T003 switches
ON in Fig. 6.30 after the scan next to the scan in which Step 3002 became
active. Loop connection acts only as a loop 1f 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 Evclution by Transition State

T003
Transition .
N ON OFF
. ON - 5003 S003
TOOZ 'w& T v
OFFF e ] Fgﬁgé S002.,

-316—



|
|
|
|
; |
6.4.7 Macro Step Evolution :
|

The method of macro step evolution is described

netl below. Views can be used
effectively by skillfully using macro steps.

i
1
MACRO STEP $002
1

‘ S 003 |
' T o002 |
5004 i
: T 003 |
|
| |
1
: |
| |
. MACRO STEP 5002
|| som : S 003 |
i
T 001 . T 002 ;
S 002 ' $ 004 ‘
T ! Toos ‘
| |
l
i

|
MACRO STEP $002|

S601 1 5003

i
I
T ool T oo2 !

5 002 , BE:

T : T 003 l
. 1

5005 : . |
1
l .

MACRG STEP sooz;
5003 !
T ooz i
5004

T 003

Fig, 6.31 Macro Step Evoiution
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The active step changes from S001 to Macro Step S002 in Fig. 6.31 if the

TO01 transition coil switches ON after the scan next to the scan during which

 Step .S001 became active. Macro siéps have no action circuits and merely

connect master and expanded views. Thus, only Step S003 in expanded view
actually becomes active. .

If SO is active and the TO003 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. '

1

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 S001 is active and the T 00l transition coil is ON. In the next scan, the
active step proceeds from S002 to S005 as the dummy transition does not have
a transition condition circuit. A macro step without expanded views acts as
a walt 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. 6.32 shows the flow of mode processing which represents the
priority order of mode processing.

SFC mode processing

Initiahze
condition OK?

_YES

l

Inttialization

Al

reset conditions YES

!

All reset

{

NO

Reset
condition OK?

NO Reset set steps

]
: Preset
condition OK?

NO Preset set steps

1

To SFC program solving - To ladder solving

Fig. 6.32 SFC Mode Processing Flow

As Fig. 6.32 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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6.5.1 Initialization Function o
After the conditions designated by mode condition setting of the 'initialization
function 1s established , rall the active steps inside the SFC brogram are
inactivated , leaving only the initial step to be active. The linitialization
function initializes and starts the SFC program. i
Mode condition setting of the initialization function consists of a refer-
ence No. and initialize establishment condition. Input relay 1X X X X or coil

00X XXX can be designated as the reference No. ON or OFF c;an be desig- -

nated for the initialize establishment condition.

Fig. 6.33 shows an 'example of mode condition setting.

i
|
| |
|

INITIALIZE UNIT : XXX PROGRAM MODE
!
NO. + REF STATUS

1 + 10001 ON

|
|
Fig. 6.33 Example olf Mode Condition Setting of Initialization Fun:ction
1

In the case of the example in Fig. 6.33, after all the active, steps within
the SF'C program become .inactive during the scan in which Input' Relay 10001
switches ON for the first time following mode condition setting, only the initial
step becomes active, and its action circuit is solved. If the steps become
inactive, all the coils in the action circuit switch OFF and the timer registers
of all the steps are cleared. The holding register retains the value 'immediately
before initialization. ! '

The initialization not only 1s 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 Ioaded.l

M The program may not operate correctly if the state remains as it isl.
|

|

i
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6.5.2 Presetting Function N

The following two presetting function methods are available.

(1)

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. - S '

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 1XXXX of Coil
O0X XXX 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 3XXXX 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.

Flg. 6.34 shows an example of mode condition setting.
(The diagram is slightly different from the actual view.)

_ PRESET UNIT, XXX PROGRAM MODE
NO. REF# - STATUS: STEP NO/REGISTER - NO
1 10001 ON S002 5004
2 00003  OFF S005 30001
. S

8 STEPS MAX

64 TYPES MAX

Fig. 6.34 Example of Mode Condition Setting in Presetting Function
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|
|
|
|
| . o
In the case of the example shown in Fig. 6.34, the two stepé, S002 and
3004, become active during 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 action circuits are solved.

For example, if the data of Input Register 30001 is 15,: Step S015
becomes active. : '

. ! . . ,
In presetting, reference rise and fall are provided to preventi an increase

in the number of active s‘:ceps, and presetting is performed only c;mce without
reversing the reference condition. ' P
. I : . |
The active steps remain active even if they are preset. |
. | .

@ l. 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 becom? an active display, but operates as usual.

|
!
i
|
|
|
|
|
|

|

|
|

- 32t -




6.5.3 Resetting Function

The following three methods are available for the .reéetting 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. : I

(2) Unlike the presetting function,” resetting can change all active steps into
inactive steps as explained below. : -

(3) As in the initialization function, the steps design‘ated bas_ed' on the mode
condition setting of the resetting function can be changed from active to
inactive as explained below. e -

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. 6.35 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 1 X 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. 6.35 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 16002 ON
1 10001 ON 5002 5004
2 00003 OFF 5005 20001
8 STEPS MAX

64 TYPES MAX

Fig. 6.35 Example of Mode Congdition Setting in-Resetting Function
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|
|
. | ]

In the case of the éxample shown in Fig. 6.35, the two steps, S002 and
5004, change from active' to inactive during the next scan after!Input Relay
10001 changes from OFE to ON for the first time following mode condition
setting. Their action circuits are cleared. S005 and the step shown by the
data of Input Register 30001 change from active to inactive and the action cir-
cuits are cleared during the scan after Coil 00003 changes from ON to OFF for
the first time. I ]

For example, Step, SO015 changes from active to inactivei if the data

value of Input Register 30001 is 15. : i
- |

In resetting, only|the reference state is scanned, and | resetting is

performed every scan if the reference state is not reversed. I

If resetting is performed with an inactive step, no processing is
performed. 1 :
! |
| |
I. Active steps inside expanded views cannot be reset even if a macro

step is reset (except for all resetting).

2. Macro step display.remains that for active even if steps insidel the
macro step expanded view are reset {(except for all resetting).' but
normal operation is'perforrned

3. Steps become an active state if preset and reset is established for the
same step during on‘e scan.

1

|

1

|
6.5.4 Precautions for Presétting and Resetting |
Precautions for presettmg' and resetting processing are described: below.

Presetting and Resetting 1‘n5|de Simultaneous Divergence and I
Simultaneous Convergence i

The number of active steps contradicts (as mentioned in Par. 6.9) unless all
the steps that become actwe by simultaneous divergence are reset' and all the
steps that are supposed to become active by simultanecus dlvergence are preset

when presetting and resetting inside simultanéous divergence and simultanecus

convergence. i

Solving Sequence of Active Steps Created 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 sectlon describes expressions that are not allowed in SF‘C programming.
These expressions are not allowed either because they have a “logic contradic-
tion that may disable evolution or because of 11m1tat1ons in SFC program
processing.

The .prohibited items are. d1v1ded into two groups. The first group does
not allow input on the P 150 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.

6.6.1 SFC Storage Prohibited Item

The following SFC flow examples are the connecuons that cannot be stored
and cannot actually be stored .

Direct Connection
(1) Direct Connection between Steps

Conditions for shifting are always needed to enable shifting from one
control to another. Therefore, direct connection between steps is not
allowed. '

Example:
5001

5002
(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: _—J_ 10

(3) Direct Connection between FROM and Divergence -
Simultaneous Convergence - Loop R

Links for divergence, simultaneous convergence and loop always require
transitions below them. FROM always requires transition above it (above
TO). Thus. direct connéction of them is included in the prohibition items
in (2) and is prohibited. : , ;

R B 3
Example: - <001

—_t T 001 _— T 002 s T 003 ) T 004

1
(4) Direct Connection between Macro Entry and Divergence -
Simultaneous Convergence - Loop

Macro entries too reguire 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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(5) Direct Connection between FROM and TO-Macro Return '

This is a meaningless, connection and is prohibited.

Example: ! ! !

Z

(6) Direct Connection between Macro Entry and TO-Macro Retur
This is a ineaningless‘connection and is prohiblited.

Example:
|
i

1

|
{(7) Direct Connection between FROM-Macro Entry and Counter]Lmk Line-
Counter Transition

1

The counter link 1me counter transition condition is used only in loop

connections. Therefore it cannot be connected directly to FROM-macro

entry. 1

Example: S 001 1

T ool T o3

5002 i

?
-|— T 502 I ‘
|
|

Divergence, Simultaneous Divergence, Convergence and
Simultaneous Convergence

(1) Parallel Use of Convef’gence and Simultaneous Divergence

Evolution is bound to have two meanings and is prohibited.
!

S 001 : 5002
T 001 T 002
i
m 5003 ' Ij 5004 I-:' 5005 .

If 5002 becomes active, identification whether the destination is S003 of
convergence or 5004 and S005 of simultaneous diverger;ce. '

Example:

(2) Parallel Use of Divergence and Simultaneocus Convergence

Evolution is bound to have two meanings and is prohibited. |

Example: L_rl 3001 ' LI__I S o032 I;I S 003 |

T ool 1 To0z2
S 004 I S 005
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(3) Connecting more than Two Steps above Divergenée.

Example:
m S o0l m S 002
Tool T 002
5003 5004

If S002 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

S00i S 002
T 00l — T002
tl S 003 I:IJ S 004

If SO01 becomes active, two steps, S003 and S004, can proceed
and ider;tification will no longer be possible.

Example:

(5) Connection of more than Two Steps above Simultaneous Divergence

5001 So02
T 601 T o002
D 5003 D 5004

If 5002 also becdmes active while the sequence proceeds from
S001 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:
D 500t m 5002
Taol T 002
5003 5004

If S001 and S002 are active, the destination is affected by the
states of T0O1 and T002. In the CPU, the destination of simultaneous
convergence is always one unless there 1s connection for simultaneous
divergence below.
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(7) Connection of Link Line between Divergence and Transition

This connection is pro‘hibited because of GL60H, GL70H processing. This
must not cause any limitation to program creation. '

Example:

|
|
|
|

1"001 r T 002

5 002 \ 5003 .
|

I

:

Transition is always set here. ‘

|
(8) Connection of Link Line between Simultaneous Divergence and Step

This connection is prohlblted because of GL60H, GL70H processmg This
must not cause any limitation to program creation. !

Example:

5001
T001
|

| o RS |
oo '\ “\ - |

Step is always set here.

(9) Double Convergence

!
I
1
1
i

Convergence cannot be connected using a double line. Always converge
using the same line. '

Example 1: < 00
Too
Always terminate by the same Ine.
(Dotted line shows comect connection)
Example 2: |

l I 5001 I I 5002 54003 |

- T 001 - T002 T 003

|
Always terminate by the same lne. ‘
{Dotted Ine shows correct connection,) !

|
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(10) Double Simultanéous Convergence

Simultaneous convergence cannot be connected by a double line. Always
perform simultaneous convergence by the same line.

Example 1: 5001 5003
— TO0l
Always terminate by the_same line.
| - | 5004 ' )
[ I — .
T ez -
| I 5005 .
Example 2:
I IbOOl I 5002 | I S 003
e AN .
N — 1
K
1
1
]
]
J
—— '-1‘001-
Always terminate by the same ine.
| I 5004
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
T oo4 ' —— To03
5001 ]
T ool Too2
So02 5003
If S001 becomes active, the destination can no ‘longer be identified,
S002 or S003 below divergence, or S004 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.
. o

Example:

T 003

S 003
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(3) Use of Loop Elements Qutside a Loop

Example: '

S o001
Tool

i
S 002 . :

1
(4) Mismatch between the Left and the Right of a Loop |
|

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;

|
|
|

5001 ' 5003
1

Tool | —— To03 T 004

5002 . S 004

-I- Tooz T 005

! i
(5) Loop Parallel Input and OQutput :

A loop must have parallel input and output.

Example: i
1
I I
i .
soor :
i .
T o801 : _ 1
5002
T o002 . —— Too4
5003 |
T 003

(Dotted line shows correct connection)

—
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Macros

A link cannot be inserted between a macro step and:dummy transition.

Example:

5001
T Too
'S 002 %003

The sequence unconditionally proceeds to S002 even if the TOO1
transition coil is ON when a step proceeds from an ;expanded view of Micro
Step S001. : ) K :

Example:
[f] seo

T

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
5001 S 002

So0l 5002 E T ool E T o002

E T 001 E T 002 S 005

T 004

5003

Tao3 —t— TO006

5004 | T 003 T 006

_1_ T 005 5004

(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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6.6.2 SFC Evolution Prohi;bited [tems

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 bellow are not
created during SEFC program creation. ‘
Convergence inside Simultaneous Seguence .

Soel - |

S 002 $ 003 5004
T 002 T 003 T 004 ,
5005 [:] S 006 |

|
|

Fig. 6.36 Convergence in Simuitaneous Sequence {1)

Assume an SFC flow as Sihown in Fig. 6.36 with active 5002, S003 and S004
steps. ] !

If only the T004 transition coil switches ON 1n one scan, ESOOZ, S003
and S006 become active steps. This is illustrated in Fig. 6.37.

!
1

S 001 - i
E T o001
5002 . S 003 S 004
Tooz T 003 T 004

] Sooe

Fig. 6.37 Convergence in Simultaneous Sequence (2)

In Fig. 6.37, 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 S006 proceeds even if the TO003 transition coil is
switched ON.
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Assume that S002 proceeds to S005 and further 'to other- destinations
after the TO05 transition coil switches ON. 5003 can proceed to S006, but
cannot proceed indefinitely as S005 is not active. This 1s illustrated in Fig.

6.33.

500!

- - - 1

T ool )

S 002 5003 S 004

T 002 T 003 T 004
S 005 oos )
—I— T 005 _

Fig. 6.38 Convergence in Simultansous Sequence (3)

Divergence in Simultaneous Convergence

5007

5002

T 001 T 602 T 003

5002 S 004 5005

T 004 '
1

Fig. 6.39 Divergence in Simultaneous Sequence (1

As an example, assume that we have an SFC flow -as shown in Fig. 6.34 and
that 8002 and S003 are active. If the transitionicoil of TO03 transition
condition circuit switches ON, S002 proceeds to S005 This 1s illustrated 1in
Fig. 6.35.

— Toos

S 001 I:::I 5002

T o0 T ooz To03 ‘
2 so0 5004 $ 005

Fig. 6.40 Divergence in Simultansous Seciuence (2)

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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|
1
Precautions | . o
!

* Two examples on SFC evolution prohibited items were describe d above.
However, this problem can be solved if divergence and convergence, as
well as simultaneous divergence and simultaneous convergence, are used
in pair in a simultaneous sequence as shown in the following examples.

] .
1 |
S 001 P - : |
T oot ': - i
[25002 L ; “s007 - . Ij] S013
Too2 | T 003 T 007 ---?- Toi3
|
5003 5004 S 008 So010 !
: T 004 A : Toos T 008 ' Tomn ;
Soos - 1 ’ 5009 Sot1l . |
T_m;s | _ T 009 !
5006 i T So12° . [|:] So14
—I— To14 ‘ |

! .
Fig. 6.41 Correct Divergence and Convargance i
in Simultaneous Sequence |
i
|

» Correct evolution is possible if simultaneous divergence , simultaneous

convergence, dlvergence and convergence are ultimately in palr as shown
in the following examples 1
|
(O Simultaneous divergence and simultaneous convergence

S 001
r
1
T oo
5002 - 57003
T 002 Too3

S 004+ ﬁ] S 005 [ﬁ 5 006 .o
‘—|—— T 004 e o
- : I‘

Fig. 6.42° Correct Connectlon in Slmultaneous Dlvergence zamd|
- ' Slmultaneous Convergence . ‘

|
|
|
E
I
|
|

2

The example in Fig. 6.42 shows two simultaneous dive'rgence‘connections and
one simultaneous convergence connection. This example is. correct because
three independent simultaneous sequences that ultimetely become |1ndependent

from one sequence merged into one sequence by sunultaneous convergence.
i
T

|
|
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(2 Divergence and convergence

.m 5001 I

T ool T 002
1
S 002 5003
Toos T 004 — To005 i
S 004 S 005 5005
T 006 T 007 j'r 008

m 5007 .

Fig. 6.43 Correct Connection of Divergence and Convergence
The example in Fig. 643 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 wrong.
i
TO can also be used instead of convergence as shown in Fig. 6.44.

S001 Soel

T 001 V Too2 T 001 ) V T 002
5002 5003 = 5002 5003
Too3 T 004 Too03 T 004

Fig. 6.44 Substitution by TO of Convergence

Macro returns can also substitute convergence.

5003 . Soo3

T 003 T 004 T 003 ! ] T o004

5004 5005 —_— S 004 S005
: TO;S ) T 006 - T 005 ' T 006

Fig. 6.45 Substitution of Convergence by Macro Return
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i
, |
- Special Usage | |

The following control sequence is correct usage even if simultaneous diver-
gence and simultaneou$ convergence are not paired. |

|
! |
. . i
| |
i
. |
|

SOOI!

|
|
|
|

Fig. 6.46 Special Usage of Sirmultaneous Divergence
|
This SFC flow shifts t6 two simultaneous sequences by simultaneous diver-

gence after initialization and then executes two perfectly independent con-

trols in parallel. |

SFC of GL60H or GL70H has only one initial step. Mutually. independent
active steps must be created by such an SFC f{low to continuously execute
more than two independent controls. This can also be executed by presetting
mode processing. Nevertheless, by creating such a program, f)reset timing
and other elements do not have to be considered. i

One step is provi‘ded below each macro step to prevent’ inability of
evolution without it after the second cycle. Refer to Par. 6.9 for details.

|
|
|
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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 horlzontally, as well as e1ght lines
each of step and transition columns and one each FROM line and TO line
(0 and 9) vertically. 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 Transiiion Line
25 - ) Second Step Line
2 T iti i -
LINE .T . Second ranlsnlon Lme : |
85 Eighth Step Line
8T Eighth Transition Line
9 To Line

Fig. 647 SFC View Fofmat

(1) The SFC program elements that are allowed for these llnes are as follows

- Program elements allowed for FROM line
FROM connector
Macro entry
Simultaneous divergence
Loop input from the left and from the rlght

+ Program elements allowed for step lines 1S to 835 S e
Initial step :
Step o -
Macro step )
Link line
Counter link line

e T

. 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 eclements allowed for TO line
Macro return
TO connector
Simultaneous convergence
Loop output to the left and to the right
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(2) Basically, one link isistored in one transition line. However,

combinations can be stored in one line.

(a) Simultaneous convergence and simultaneous divergence

L L I

f 1
(b) Divergence and simultaneous divergence

#

i
(C) Simultaneous convergence and convergence
l_'__".-"=\

4

|
i

(d) Divergence and convergence
i

;_I!—

1

() Loop output and simultaneous divergence

.

—t
[
1
l

A kL

(f} Loop output and com'rergence

he following

(3) As the P150 programming panel screens show, links have two groups:
one group is put above transitions and the second group is put below.

Table 6.5 Transition and Link

Divergence, simultanecus convergence,

Put above loop output to the left and to the right

Simultaneous divergence, convergence,
Put below g &

loop input from the left and from the right '

The links are put above and below for some reason.

Links that are

put above or below cannot be put between a step and a transition or between

a transition and a siep.
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6.8 EXAMPLES OF SFC FLOW SEQUENCE

This section creates several SFC programs using the SFC program elements
described and reviews their evolution states.

6.8.1 Program Example (1)

5001
T ool

5002

Tooz -

5003

To03

5004 5005
T o004 T 008

S 006 5007

T £06

O

1

Fig. 6.48 SFC Program Example (l)

This SFC flowchart shows a program for the sequence to proceed to
Q003 if the TO00! transition coil switches ON (condition is established) or to
S004 and S005 if the T0OO03 transition coil switches ON using S001 as the
starting point (initial step). The initial step S001 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.

TO0I “ON"

5002 : 5003
Tog2 “ON" T003 “ON"

TO06 "ON"

Fig. 6.49 State Transition

The S001 action circuit has a ladder which is solved when 5001
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 5001
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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@ 5001 Action Circuit |

i
|
|

i
@ T 00l Transition Condition Circuit

............................. e ‘
i
: 00001 00030 | ooooo —
l 1
: TO.1 00000 I
40001 o — —~ =
SUB | T ool
: 40001 |- |
: [
|
| ?
@ S 002 Action Circuit ! @ T 002 Transition Condition Circuit
. . |
|
! 00002 00030 | ooooo }—
| Tol 00000
! 40002 f— — -e-emneas —{ J
0 SUB ' T ooz
! 40002 |- |
| |
i :
k|
. |
® S 003 Action Circuit ' ®& T 003 Transition Conditiop Circuit
| |
------------------------------ — .
. 00003 00030 | oooc0 |— |
|
T 00000 |
40003 | — --omeeee —{ 1}
SUB !T003
| 40003 |— !
. i
; .
@ S 004 Action Circuit T 004 Transition Condition Circuit
.- - — e
00004 00030t 00000
T0.1 20000
40004 |— il o I
SUB T 004
40004 |~ '
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6.8.1 Program Example (1) (Cont'd)

@ S 005 Action Circuit . @ T 005 Transition Condition Circuit
-------------------------------- e
00005 00030 | 00000 |—
| Tol 00000
40005 — L S —{ 1}
5UB T 005
40005 —
D S 006 Action Circuit - : @@ T 006 Transition Condition Circuit
-------------------------------- — = :
Q0006 - 00030 | ooooo |
TO.1 0000
40006 — =mmnnmnee — I}
SUB’ T 006
40006

d3 S 007 Action Circuit

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 reglsters in the actlon and transition condition
cu"cults are not cleared durmg evalution,

The coils of ithe action circuits switch ON when the steps become
active. In practice,- thése coils become external output coils. The coils
automatically switch OFT' during evdlution.

Mode allocation is” allocated with nitialization of Input Relay 10001 -
ON. Fig. 6.50 shows the timing chart after Input Relay 10001 is switched ON
and then OFF again (initialization is executed).
(Action sequence in non-holding mode.)
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ON
10001 OFF ﬂ
00001 ON m
(soot) OFF

i

1

|

3 SEC 3SEC |

00002 ON ! ;"_’"2;

($002)  OFF ; :

'3 SEC 3 SEC A

060003 . ON '
{$003) OFF ) J: I

' 3 SEC 3 SEC ;

00004 ON | I_ — .
00005 OFF - | |

! 3 SEC | 3 SEC |

00006 ON B i

00007 OFF - |

1 CYCLE

' 1
Fig. 6.50 SFC Program Timing Chart (1)

This timing chart can be viewed on the P150 programming 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, 5000:6 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 delelx.y time.)

6.8.2 Program Example (2)

Program Example (2) is an example that includes a macro step. ‘
| |

1 i MACRO STEP SOO.’Sl

D 5001 5002 ' So0m . o
|
|

Tool Too2 To31 !
5003 . ! S032

T " —— Tosz 1

VAR ! v

Fig. 651 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 o;f the timer
in 3 sec after the related step becomes active to switch ON the transition
coil. The action circuit Of1 each step switches ON a coil.
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6.8.2 Program Example (2) (Cont'd)

Fig. 6.52 shows a timing-chart.
(Action sequence in the non-holding mode.)

10001 ON

orr — |

38EC, - -

ON J_-J:

S 001 OFF
3 SEC : 3 SEC

ON .

S 002 OFF
6 SEC 6 SEC

on A

5003 OFF ———————
3 SEC 3 SEC 3 SEC

ON ‘

S 031 OFF -
3 SEC 3 SEC

ON :

5032 OFF
3 SEC ' | 3SEC

ON I

5 004 OFF
1 CYCLE

Fig. 652 SFC Program Timing Chart (2)

v

Macro Step S003 shows active while an éxpanded 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.

i

5001 5006

Tool T oos

Sop02

T 002

5003 5008
To03

54004 -

I T 004
1

Fig. 6.53 SFC Program Example (3:)

As mentioned in Par. 6.8.1, the transition _'ciondition 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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10001

5001

5002

5003

S 004

5005

5006

In simultaneous convergence connection, only after all thle steps con-
nected to the simultaneous covergence circuit become active, the transition

ON
orr 1

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

|
o
1
i
|
|
3 SEC !
. |
] :
|
.| 3 SEC 3 SEC 3 SEC 1I
I |
|
| 3 SEC 3 SEC 3SEC) |
! N
|
< 3 SEC 3 SEC 3 SEC
! f
] .6 SEC \._BSEC__| 6 SEC

3 SEC

3 SEC

1
Fig. 6.54 SFC Program Timing Chart (3)

condition circuit next to the steps is solved.

to be solved only after S004 becomes active.
active for 6 sec.

6.8.4 Program Example (4)

Program example (4) is ajm example of divergence connection.

Assume action and ftransition condition circuits that solve :S002 and

Therefore,

the transition con-
dition circuit TOM is not solved even if Step S005 becomes active and 1s started

For this reason, S(|)05 becomes

5001

T 001

Y 1

S 002
—— T o002

5003

——4— T 003

5004

—+— T 005

Vol

v

— T 004

S 005

— T 006

1

Fig. 6.55 Exampls of Divergence Connection

5003 alternately every cycle.
value of a holding register is "0 or “1.”

|
The action and transition condition circuits for this case are shown below.

The simplest method is to decide \gvhether the
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6.84 Program Example (4) (Cont'd)

@ S001 Action Circuit

® TO001 Transition Condition Circuit

.......... SRR S W
00001 30" - 00000 |—
00000 .
Tol 00600
00000 40001 I — 1
] SUB T 001
SUB
40001 —
’—- 40007 - 0
@ S002 Action Circuit @ T002 Transition Condition Circuit
................................ —_
T 0002 "3 | 0do0o |-
K T0.1 )
40002 00000 1 1
éUB T 002
40002 ’
(& $S003 Action Circuit ® TO003 Tral_’ls'ition Conditien Circuit
................................ —
00003 30 |— 00000 -
Tol 00000 :
40003 : L1 40007 —
B 1- SUB
) N 00000
- —1{ 40003 —I 1}
) SUB” T 003
' 40008 1—
M S004 Action Circuit : . ® *T004 Transition Condition Circuit
................................ — =
_I |_ 00004 B o 00000 —
i 40007 TO0. .
0.1 00000
40004 ! — 40007
00004| 00001 SUB
- 00001
ADD —1 40004 "‘“| ]—
SUB T 004
—]_ 40007 : 40008




1
|
|
|
|
I

@ S005 Action Circuit - i @ T005 Transition Condition Circujt

I
................................ —_— !
I - 00005 30 o 00000 =
—ITI— 00000 :
: T0.1 00000
' (
00005| 00000 : 40005 | S — 1
] SUB T 005
SUB :
: - 40005 f—
40007 |

D> TO06 Transition Condition iCircuit

3 | ooooo -~

ol 00000 | :

40006 f— — e —{ 1} '
SUB ©OTO06

40006 — ! ‘
i
I
|
|

Initial Step S001 becomes active and the divergence control holding
register 40007 is cleared 1f the initialize condition is established. $003 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. Therefore, in the next cycle, the sequence
proceeds from S003 to S005. This sequence is repeated afterwal,rd and the
sequence proceeds to S004' and to S005 alternately. Fig. 6.5]1 shows the timing
chart of this action. (Action sequence in the non-holding mode.) |

|
woor oN [ i |
|

OFF 3 SEC

00001 ON ;
500t OFF |

00002 ON ' 1 [T I_l_

S002 OFF

00003 ON ' T [T 1 [

5003 OFF

5004 COFF

00005 ON ) | | I

5005 OFF

00004 ON - | | ‘ I |

Fig. 6.56 SFC Program Timing Chart (4) '
|

Fig. 6.56 shows an; example of simple divergence. Diverlgence' con-
ditions can be controlled by the SFC transition condition circuit and also
based on the ladder circui!t state,
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6.8.5 Program Example (5)

Fig. 6.57 shows an example of loop connection

Assume that the S005 action and TO005 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

— T 001

5002

— T 002

5003

— T 003

5004

— T 004

S005

— T 005

Vo1

Fig. 6.57 - SFC Program

Example (5)

number sof loop cycles is set to 3 by Initial Step S01 and Step SC0Z.

(1) 8005 Action. Circuit

(2 T005 Transiticn Control Circuit

40010

0000t

SUB

40010

40010
100000
SUB

40011

00003
00000
SUB

40010

-

T 005
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1

: l
a |
i |

The data of Holding Register 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 T 005 is solved. However , theI data value
of Holding Register 40010 iis 2 and the transition coil does not switch ON. Thus,
the TOO6 transition condition circuit is solved. The transition !coil switches
ON and the loop proceed:s to Step S004. The value of the holding register is
I even 1f S005 becomes alctive, and the loop proceeds to Step S004 again. If
S005 becomes active again, Output 2 of SUB in the T005 transition con-
dition circuit switches ON and the transition coil switches ON sirfwe the value
of the holding register is 0. The sequence proceeds to Step 5002 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, exlfoiution occurs in one scan and presents no problem.
However, if several scans are needed for evolution, S005 Actioni Circuit must
be designed carefully so that the value of the holding register to control the

number of loop cycles is 'not updated more than twice in one cyﬁ:le of loop.
Numbers of loop cycles must not be controlled using a counter.

Fig. 6.58 shows the timing chart. o
(Action sequence in the non-holding mode.) '

10001 ON !
OFF ' :

1 SCAN - : ‘ -
06001 ON | | :

5001 OFF '

00002 ON | [1 [ [ '

5002 OFF

1 SCAN

00003 ON M R M |

5003 OFF

00004 ON I||||| |||||| llllll |||||||

5004 OFF

5005 OFF

Fig. 6.58 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 1n mode processmg 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 Progrém Unflinished,

(1) No Transition to be Connected to Step

‘Example: -
co ' 5001

Step 5001 has no destinatjon in this case. 5001 continues to be held
until the destination is stored. '

(2) Transition with No Transition Condition Circuit

e

Example: s 001

Tool (TRANSITION CONDITION CIRCUIT NOT STORED)

Step evolution takes place when the transition ceil 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. Therefore; SC01 continues to be held.

(3) No Step to be Connected to Transition

Example: "t -5001

TOOI

5001 is kept held even_if the TQ01 Transition Coil ;switches ON after 5001
becomes: active -since there is no- step at the destmatlon

(4) No Expanded View in Macro Step

. S 00l

Tool

Example

s002 (NO EXPANDED VIEW)

T

If S001 becomes active and the TO0OO1 transition coil switches ON, only
S002 becomes active as in ordinary steps since Macro Step $002 has no
expnaded views. Dummy transition is provided below, giving the same
effect to the circuit as if the transition coil is switéched 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
S002 has no action circuit and does not perform control.
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I
i
|

Macro Step S002 1sI indefinitely active 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 stored in the expanded view.

|

. . .o !

6.9.2 Evolution with Active, Steps Arranged Vertically !
i '
Basically, active steps are not arranged vertically. However, active steps are
arranged vertically due to presetting or to connections mentioned'!in Par. 6.5.

This paragraph describes' how evolution occurs in these cases.
(1) Sequence of GL60H, GL?OH Step Solving

First, the seguence of solving the GL60H, GL.70H step is descrlbed This

1s because the evolution method changes in accordance with - the solving
sequence. l |

SFC solving by initializing starts with the initial step There is
one active step. Thls'ls then followed by: |

* More than two actlve steps created by smlultaneous dlvergence which
are solved begmnmg 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.

| |

|
1t g
i

L

5002 S 002 5004
' Tooz Ton3 T 004
| 5005 5 006 . 5 007

|

Fig. 6.53 Sequence of-SFC Active Step Solving (Simultaneous Divergence)

Fig. 6.59 shows, Active Step S001 proceeding to S002, S003 and
5004 after T0OO1 Transition Coil switches ON. The solving sequence after
the scan that caused thls state are solved in the sequence of 1S002, S003
and S004 from the left to the right.

|
| |
|
’ S 001 o i
T ool > ;
5002 :
T 002 i

; 5003

Fig. 6.60 Sequence of SFC Active Step Solving (Presetting)

The solving sequence after the scan in which Step SOOZ is preset

in the state shown in F‘lg 6.60 1s S001 and S002. |

|
|
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6.9.2 Evolution with Active Steps Arranged Vertically (Cont'd)
(2) Evolution with Simple Connection

m 5001

T ogl

i S 002

T o002

- 5003 -

Fig. 6.61 Ewvolution with Simple Connection

In scanning with the situation as shown in Fig. 6.61: -

(1) Both T001 and TO00Z transition coils are switched OFF.

No evolution occurs.

(@ TO0l transition coil is OFF, T002 Transition Coil 1s ON.

S002 proceeds to S003 and S001 is in a held state.
S001 and S003 are active steps.

@ T001 transition coil is ON, T002 Transition Coil is OFF.
No evolution occurs.

@ Both T001 and TO002 Transition Coils are ON.

Evolution method changes depending on in which sequence GL60S solves two
steps.

. Solving S001 and then S002

If S001 is solved first, no evolution occurs since 5002 at the destination is
active, and S001 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, S001 proceeds to S002.

B . S 001

T oot

. 002 . § so0z

T oo2

Tool

{ soos $003
Fig. 6.62 Evolution Solved in Sequence of S001 to $002

- Solving in sequence of S00Z2 to 5001

The sequence proceeds to $S003 if S002 is solved first since S003 is inactive.
$001 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.

Tool

T oo2

Fig. 6.63 Evolution Sclved in Sequence of S002 to S001
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Table 6.6 summarizes these cases,

Table. 6.6 Evolution in Simple Connection
i

Transition Coil State

Active Step

|
|
|

Solving Sequence

Fig. 6.64 'Evolution in Divergence Connection (1)

In a scan in the situation Ishown in Fig. 6.64:

(D All TO01, T002 and TO003 transition coils are OFF.

No evolution occcurs.

T001 T002 After 1 Scan | After 2 Scans |
OFF, 001, S002 j
OFF !
ON! 5001, 8003 -
OFF $001, $002 |
ON | S001, 5003 3002, S003 50015002
ON !
f S002, S003 $002—S001
. . ‘ !
(3) Evolution in Divergence Connection 5
|
!
T 002 |
|
5003 !
Too4 '
|
S 005-- A
|
|
|
|
1
|

(@ TO01 and TO0Z2 Transition Coils are OFF, TO003 Transition Coil
|

Only 5002 proceeds to S004.

Fig. 6.65 Evolution in Divergence Connection (2)

@5001

T oo
5002
T 003

5004

~ 351 -
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So03

T 004

S 005

|

|

is ON.



6.0.2 Evolution with Active Steps Arranged Vertically (Cont d)

(@ T00l and T003 Transition Coils are OFF, T002 Trans1t10n C011 is ON.
Only S001 proceeds to S003. - :

Too2

5003

Too4

. S 005

- Fig. 6.66 Evolution in Divergence Connectlion (3)

@ TO001 Transition Coil is OFF, T002 and TOO03 Transition Coils are ON.
S001 and S002 proceed to S003 and S004. '

[b S001

T ool . Tooe

5002 5003

T003 Tooa

i - 5005

Fig. 6.67 Evolution in Divergence Connecfion (4)

(& T001 Transition Coil is ON, T002 and T003 Transition Coils are OFF.
No evolution occurs. '

® T001 and T003 Transition Coils are ON, T002 Transition Coil 1s OFF.

The sequence proceeds by the following two methods depending on the
sequence of active step solving.

- Solving S001 and then SOOZ

In the first scan, S001 cannot proceed since SOOZ at the destination of the
other side is active. S003 on the other side cannot proceed since the T002
Transition Coil is OFF. 8002 proceeds to S004. S001 and S004 will be the
active steps after one scan. In the next scan, 8001 proceeds to S002. at this
time since the destination is inactive. Thus, S002 and 8004 will be the
active steps after two scans.  ~ =

i

ﬁ 5001 ﬁ S 001

T 001 - Too2 T 001 T 002

5002 5002 5002 5003

Toos . Toos - T 004

S 004 S 005 S 004 ’ S 005
{a)} After One Scan (b) After Two Scans

Fig. 6.68 Evolution in Divergence Connection (5)
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|
|

+ Solving 8002 and then $001 1

First, S002 proceeds tP 5004 and S002 becomes 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.

| .
! @Som
|

T ool T ooz

sl sooz . 5003
Tooa Too4

G soos ’ 5008

Fig. 6.69 ' Evolution in Divergence Connection (B)

@ TO01 and TO002 transitign coils are ON, T003 transition coil is OFF.

5002 does not proceed since the T002 Transition Coil is switched OFF. 8001

searches a destination sequentially from the left. TO001 Transition Coil 1is

switched ON, but the sequence cannot proceed since S002 is activel-, searching

to the right. T002 Transition Coil is switched ON, and S003 is ina‘ictive. S001
proceeds to S003. ‘

|
|
|
|
|
|
i
|
|
|
|
|
|

[
}
i

T 002
5003

T 004

Fig. 6.70 iEvo[ution in Divergence Connaction (7)

All TOO1, T002 and T003 are ON.

Two types of evolution are available depending on the solving sequence of
active steps. . '

|
|
]
|
i
S 005 {
|
i
|
1

* Solving 8001 and then S002 | . ‘

S001 searches a destination sequentially from the left. The se(:lu(_ence 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
5004 since T002 Transition Coil is switched ON. ‘

* S o001 -

Fig. 6.71 Evolution of Divergence Connection (8)
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6.9.2 Evolution with Active Steps Arranged Vertically! (Cont’d)

- Solving 5002 and then S001

First, S002 proceeds to S004 and becomes inactive. . 5001 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 S00Z.

T 002
S 003
T 004

5005 3

Fig. 6.72 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
Too T002 TO003 After 1 Scan | After 2 Scans
OFF . 8001, So002
OFF -
ON 5001, So004
OFF T i
OFF 5002, S003
ON
ON S003, 5004
OFF : 5001, 5002
OFF on | soo1, soo4 5002, S004 $001 8002
S002, 5004 . S002—+5001
ON
. OFF 5002, S003 .
ON 5003, S004 ' 5001—5002
ON
5002, S004 . S002—5001

(4) Evolution in Simultaneous Divergence Connection

5003

Too3

5005

Fig. 6.73 Evolutiop in Simultaneous Divergence (1)
In a scan in the situation shown-in Fig. 6.73: I
(@ Both T001 and T00Z2 transition coils are OFF.

No evolution occurs.
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@ TO001 Transition Coil is OFF, TO02 Transition Coil is ON.
Only 8002 proceeds to S004.

{3) TOOl Transition Coil is ON, T002 Transition Coil is OFF.,

S002, which is one of the destinations of S001 is active and S001 does not
proceed. S002 does not proceed since T002 Transition Coil is switched OFF,

@ Both T00l and T002 Transition Coils are OFF.

The following two evolution types are available depending onl the solving
sequence of active steps.

|
- Solving S001 and then §002 |
|

In the first scan, 5001 .does not proceed since one of the destinations, S002,
Is active. S002 proceeds to S004 since T002 Transition Coil is switched ON.
In the next scan, S001 proceeds to S002 and to S003 since TOO1 Transition
Coil is switched ON anfd S002 and S003 at destinations are both inactive.

i
' 5 003 S 003 i
! Tool T o3 I
| 5005 S 005

Fig. 6.74 lEvqution in Simultanecus Divergence (2) !
|

+ Solving 8002 and then $001

S002 proceeds to S004 since T002 Transition Coil is switched ON and S004
at the destination is indctive. S001 proceeds to S002 and S003 since TO001
Transition Coil is ON ‘and S002 and S003 at destinations are already
inactive. Unlike the sequence of S001 to S002, proceeding toiSOO2, 5003
and 5004 in one scan is possible.

Table 6.8 summarizes the above situations.

Table 6.8 Evolution in Simultaneous Divergence Connection

Transition Coil State Active Step
Solving Sequence
To0l T002 After 1 Scan After 2 Scans
OFF 5001, S002
OFF
ON S001, S004
OFF 5001, So02
ON ON :SOOl, S004 5002, S003, S004 S001—=5002
8002, 5003, S004 S5002—+5001

|
I |
1 !
1 1

|
| :
|
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6.9.2 Evolution with Active Steps Arranged Vertically {Cont'd)

(5) Evolution in Convergence Connection (1)

5001 $ 002
Toor - Tooz"

5003

Fig. 6.75 Evolution in Convergence Connection (1)

In a scan in the situation shown in Fig. 6.70:

(D) Both Tl and T00Z Transition Coils are switched OFF.

No evolution occurs. ‘ : )
(@ TO001 Transition Coil is OFF, T002 Transition Ceil is- ON.

S001 does not proceed since TOOl Transition Coil is switched OFF. S002 pro-
ceeds to S003 since T002 Transition Coil is ON and the step at the destlnatlon
is inactive.

Fig. 6.76 .Evolution of Convergence Connection (2)

(3 T001 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. 5002 does not proceed since T002 Transition
Coil is switched OTF'F.

a 5002

Tos2

Fig.-6.77 Ewvolution of Convergence Connection (3) .

@ Both T001 and T002 Transition Coils are ON.-

The sequence proceeds by “the following two methods dependmg on the
sequence of active step solving.

- Solving S001 and then 5002

5001 proceeds to 8003 since T001 Transition Coil is ON and S003 at the
destination is inactive. S002 does not proceed since S003 at the destination
18 already actwe even though TOOZ Tran51t10n Coﬂ 1s ON

! 5 002

— Too2 e e =

Fig. 6.78 Evolution of Convergence Connection (4)

+ Solving 5002 and ‘then S001 _ \

S002 prooeeds to S003 since TOOZ Transﬂ;lon Coﬂ s ON and S003 at the
destination is inactive. S001 does not proceed since S003. at the destination
is already active even though TO01 Transition Coil "is ON.
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|
. |
+ Solving S002 and then S001 |
S002 proceeds to $S003 since T002 Transition Coil is ON and ISOOS at the
proceeding destination i§ inactive. S001 does not proceed since :S003 at the

destination is already active even though T00! Transition Coil is ON.
; 5001 5002

1
|
|
T ool T 002 f
5003 |
|
1
|

Fig. 6.79 Evolution of Convergence Connection (5) :
' |

Table 6.9 summarizes the above situations.

|
i
Table 6.9 Evolution in Divergence Connection

T0O01 T0CO2 | Active Step Solving Sequence .
OFF | S001, S002
OFF
- ON : - 5001, $003
OFF | 5002, S003
ON S002, S003 S001—5002
ON ‘

(6) Evolution in Convergence Connection (2)

1 500 5002

|
1
|
|
1
|
i
|
|
|
i 5001, S003 5002—S001 |
i
|
|
i
|

T ool Too2

54603 !
-

T o003

S 004

Fig. 6.80 Ewvolution of Convergence Connection (&)

In a scan in the situation shown in Fig. 6.80:"

@O All T0O01, T002 and T003 Transition Coils are OFF.

No evolution occurs.
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. 6.9.2 Evolution with Active Steps Arranged Vertically (Cont'd)

() TOO1 and T002 Transition Coils are OFF, TO003 Trlansition Coil is ON.
Only S003 proceeds to S004.

Fig. 6.81 Evolution in Convergence Connection (7)

(3 T001 and T003 Transition Coils are OFF, T002 Transition Coil is ON.

No evolution occurs.

@ T001 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 5003 _
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 S004 at
the destination is inactivate and T003 Transition Coil is ON. S001 does
not proceed since TO0l Transition Coil is OFF.
In the next scan, S002 proceeds to S003 since T002 Transition Coil 1s
switched ON and S003 at the destination is inactive this time.

5002

Too2

(a) After 1 Scan {b) After 2 Scans
Fig. 6.82 Evolution in Convergence Connection (8)

+ Solving S003 and then S002
S003 proceeds to S004 since T003 Transition Coil is ON and S004 at the
destination is inactive. S002 proceeds to S003 since T002 Transition Coil is
ON and S003 at the destination is already inactive:

5002

T 002

Fig. 6.83 Evolution in Convergence Connection (9)
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1
(& T001 Transition Coil is ON, T002 and T003 Transition Coils ali"e OFF.
S001 does not proceed sinée 5003 at the destination is active even though T001
Transition Coil 1s ON. ' !
® TO001 and TO003 Transition Coils are ON, T002 Transition Coil !is OFF,

The following two evolution types are available depending on | the solving
sequence of active steps. }

- Solving S001 and then S003 |

In the first scan, S001 cannot proceed since S003 at the dlestination 18
active even though TO00l Transition Coil is ON. 5003 proceedsl. since 5004
at the destination is inactive even though TO003 Transition Coil 15 ON. 5002
does not proceed since TOOZ Transition Coil is OFF. i

In the next scan, S00l proceeds to S003 since T001 Tran51t10r1 Coil is
switched ON and S003 at the destination is inactive this time. !

{a) After 1 Scan “(b) After 2 Scans

Fig. 6.84 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 T001 Transition Coil is

ON and S003 at the destination is already inactive. Therefore,! unlike sol-
ving in the sequence of S001 to S003, solving ends in one scan.

Fig. 6.85 Ewvolution in Convergence Connection (11) |

(D TO01 and TOO2 Tran51t1on Coils are ON, T003 Transition Coil 1s OFF

No evolution occurs. ; I
|
. |
| .
|
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6.9.2 Evolution with Active Steps Arranged Vertically .(Cont'd)
All TO01, TO002 and T003 Transition Coils are ON. o

Evolution methods differ depending on the sequence of active step.solving.

+ Solving 5001, 8002 and then S003

In the first scan, S001 cannot proceed since S003 at ‘the destination is ‘ac-
tive even though T001 Transition Coil is ON. S002 cannot proceed either.
S003 proceeds to S004 since T003 is active and 5004 at the destination 1s
inactive.

In the next scan, S001 proceeds to SOOB since TOOl Tran51t10n Coﬂ is
switched ON and 8003 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 Coﬂ is sw1tched 'ON.

500l

T ool

5003
Too3

5004

(a) After 1 Scan (b) After 2 Scans
Fig. 6.86 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 T002 Transition Coil is switched ON. S001 does not pr-
oceed either. S003 proceeds to S004 since T003 is active and 5004 at the
destination is inactive.

In the next scan, S002 proceeds to S003 since T00Z 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 TO001 Transition Coil is ON.

< 4 So001 5002 5001 5a02
T ool T 002 T 001 Tooz
003 - : ' 5003
T 003 ‘ ) Too3
5004 5004

(a) After 1 Scan (b) After 2 Scans

Fig. 6.87 Ewvolution 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 S004 since T003 Transition Coil
is active and S004 at the destination is inactive. S002 proceeds to S003-since
T002 Transition Coil is switched ON and-S003 at the destination is already
lnactive.
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i

- Solving S003, S002 and then S001

S003 proceeds to S004 ‘since T003 Transition Coil is ON and |S004 at the
destination is inactive. . S002 proceeds to S003 since T002 Trasition Coil is
ON and 5003 at the destination is already inactive. S001 does' not proceed
since 5003 at the destination has become active again even though TOOI1
Transition Coil is swltched On. 1

|

2] S o001 5002

T o0l Tooz

2 5003

Too3

|
|
I
|
|
I
I
1
I
|
: [
=] Sood !
!

Fig. 6.88 ‘Evolution of Cnvergence Connect:on {(14) |
|
+ Solving 8002, S003 and then S001 |
S002 does not proceed since S003 at the destination is active |even though
T00Z Transition Coil 1s. switched ON. S003 proceeds since TOOIB Transition
Coil is ON and S004 at the destination is inactive. S001 proceeds to S003
since TO01 Transition Coil is switched ON and 8003 at the destmatlon 18

already inactive. . l

- Solving 8003, S001 and then S002 |

5003 proceeds since T003 Transition Coil is switched ON and iSOO4 at the
destination is inactive. | SO01 proceeds to S003 since T001 Transition Coil

is switched ON and SOQS at the destination is already inactive.]
. ! !

I
i
| S ool S 002

T ooz

|
|
|

1

Fig. 6.89 Evolution in Convergence Connection (15}

Table 6.10 summarizes the above situations.
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6.9.2 Evolution with Active Steps Arranged Vertically {Cont'd)

Table 6.10 Evolution in Convergence Connsction

Transition Coil State

Active Step

Solving Sequence

T0OO1 T002 T003 After 1 Scan After 2 Scans
OFF S001, S002, S003
OFF
ON 8001, S002, S004
OFF OFF 5001, S002, S003
ON S001, 5002, S004 | S002, S003, S004 | T002—T003
ON :
5002, S003, S004 T003—~T002
OFF S001, S002, SO03
OFF 5001, $002, S004 | S002, S003, S004 | TO0I—T003
ON : '
$002, S003, S004 TQO3--+T001
OFF S001, S002, S003
ON
3001, S002, S004 | S002, S003, S004 | T001—T002—T003
S001, $002, S004 | S001, S003, SO04 | T002—T001—~T003
ON -
T001-—=>T003—~T002
ON S00L, S003, S004
T003—T002—>T001
T002—T003—+T001
S002, $S003, S004
T003—T001—~T002

(7} Evolution in Simultaneous Convergence Connection

S 002,

Fig. 6.90 Evolution in Simultaneous Convergence Connection (1
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In a scan in the situation shown in Fig. 6.85: !
(D Both T001 and T002 Tlransition Coils are OFF. i
No evolution occurs. ; |
® TO01 Transition Coil is OFF, T002 Transition Coil is ON. |
5003 proceeds to S004 smce T00Z2 Transition Coil 1s ON and SOO4 at the desti-

nation is inactive.

Fl S o002

|
1
1
|
1
1
|
|
|
Fig. 6.91 Evolution in Simultaneous Convergence Connection (é)

(® TO001 Transition Coil 18" ON, TO00Z Transition Coil is OFF. i
No evolution occurs. 1 !
. |

@ Both T001 and T002 Transition Coils are ON. |
|

The following two evolution types are available depending on the solving
sequence of active steps.

+ Solving S001, S002 and then S003 {

In the first scan, S001 and S002 do not proceed since S003 at the destination
18 active even though TOOl Transition Coil is ON. S003 proceeds since T002
Transition Coil is sw1tched ON and S004 at the destination is mactlve

In the next scan, S001 proceeds since T001 Transition C011 is switched
ON and S003 at the destlnatlon is already inactive.

5 |
5001 [5 S 002 H'] 5091 d] $ 002
_ i

Too! T o0l h
5003 $003 !
T ooz Taoo2 !
I

S 004 S o004
{a) After 1 Scan {b) After 2 Scans

|
Fig. 6.92 Ewvolution in Simultaneous Convergence (3)

+ Solving S003 and then SOOl (S002) .

5003 proceeds to S004 since T002 Transition Coil is ON and 8004 at the
destination is inactive. 5001 and S002 proceed to S003 since T001 Transition
Coil is ON and S003 at the destination is already inactive.

|
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6.9.2 Evolution with Active Steps Arranged Vertically (Cont'd)

19 5002

Fig. 6.93 Evolution in Simultaneous Convergence Connection{4)

:

Table 6.11 summarizes the above situations. '

Y

Table 6.11 Evolution in Simultaneous Convergence Connection

Transition Coil State Active Step : .
- Solving Sequence
T0O0! T002 After 1 Scan After 2 Scans
OFF $001, S002, S003
OFF
ON s00l, S002, S004
OFF 5001, S002, S003
ON 5001, SOOZ,.SOO4 S003, 5004 S001, S002—S003
ON
S003, S004 S003—5001, 5002

(8) Evolution in Loop Conneétion (1) . ;

T 001 —— T003

T 002

S 003

Fig. 6.94 Evolution in Loop Connection )

In a scan in’ thé situation shown in Fig. 6.94.

(D All TO01, T002 and "TO03 Transition Coils are OFF.

No evolution occurs.

() TO01 and TO0Z Tran51t10n Coils are OFF, T003 Transition Coil 1s ON.

3002 checks Counter Transition T003 since T00Z Tran51t10n Coil 1s OFF T0OO3
Transition Coil is ON, but S001 at the destination is active. 8002, “therefore,
does not proceed.
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@ TO001 and T003 Transition Coils are OFF, T00Z Transition Coil is ON.

S002 proceeds to S004 sin:ce TO0Z Transition Coil is ON and 8004.iat the desti-
nation is inactive. S001 does not proceed since TO00l Transition |Coil 15 OFF.

——

5001

T ool -t To003

. S 002

; Tooz2
! 1 soo3 i

X |
Fig. 6.?5 Evolution in Loop Connaction (2) |

i I
@ TO001 Transition Coil is OFF, T002 and T003 Transition Coils are ON.

S002 proceeds to S003 smce T0O0Z Transition Coeil is ON and SOOS at the
destination is inactive. T003 Transition Condition Circuit is not solved at this
time.

|
|
|
—— Tuoos ‘
I
|
|

Fig. 6.96 Evolution in Loop Connection (3) :
' i
(& T001 Transition Coil is ON, T002 and T003 Transition coils are OFF.

5002 does not proceed snlce both T002 and T003 Transition Coils are OFF.
5001 does not proceed since S002 at the destination is active even though T001
Transition (3011 is ON. '

® TO0l and- TOOS Transition Coils are ON, . T002 Transmlon Coil- 15 OFF
Neither S001 nor S002 proceed since the steps at the destinations lare active.
@ TO01 and T002 Transition Coils afe ON, T003 Transition Coil s OFF.
The evolution method differs depending on the solving sequence 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 TO00l Transition Coil is ON. S002 proceeds to S003 since
T002 Transition Coil is ON and S003 at the destination is inactive.

" In the next scan, ‘S00! proceeds to S002 since TOOl Transition Coil is
ON and S002 at the destination is already inactive.

|
| |
I |
0
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6.9.2 Evolution with Active Steps Arranged Vertically -(Cont'd)

—p— T 003 —— Too03

{a) After 1 Scan {b) After 2 Scans
Fig. 6.97 Evolution in Loop Connection (4)

- Solving S002 and then 35001

S002 proceeds to S003 since S003 at the destmatmn s 1nact1ve and T002
Transition Coil is ON, 8001 proceeds to S00Z since TO01 Transition Coil is
switched ON and S002 at the destination is already inactive. -

—— T 003

Fig. 6.98 Ewolution 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
T001 T002 T003 After 1 Scan After 2 Scans
: OFF 5001, S002
OFF - - -
ON 3001, S002
OFF
OFF S001, S003
ON _—
ON _ 5001, S003
OFF 5001, S002
OFF : -
ON ' S001, S002
ON - -
5001, 5003 S002, S003 S5001—+S002
ON
8002, S003 : 5002—5001
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(9) Evolution in Loop Cconnection (2)

|
Too3 ‘
|

Fig. 6.99 Evolution in Loop Connection (6)
|
In a scan in the situation shown in Fig. 6.99;

@ All T002, T003 and T004 Transition Coils are QOFF.
No evolution occurs. '

@ TO002 and T003 Transition Coils are OFF, T004 Transition Coil
Only S003 proceeds to S004.

1s ON.

—t— T 003

Fig. 6.]Ci0 Evolution in Loop Connection (7)

|
|
|
@ T002 and T004 Transiti(f)n Coils are OFF, T003 Transition Coil is ON.

3002 solves Counter Transition TO003 since T002 Transition Coil is OFF and
proceeds to loop destination S001 since TO003 Transition Coil 1s ON. S003 does
not proceed since T004 Transition Coil is OFF. !

]
|
1
T ool = Toos |

1
So02

O
T ooz i
5003 i
' T 004 N
5004 |

f 1
Fig. 6.101 Evolution in Loop Connection {8) o
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6.9.2 Evolution with Active Steps Arranged Vertically (Cont'd)

@) T002 Transition Coil is OFF, TQ03 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. 3003 pro-
ceeds to S004 since T004 Transition Coil is ON.

—— T003

Fig. 6.102 Evolution in Loop Connection (9)

(& T002 Transition Coil is ON, T003 and T004 Transition Coils are OFF.

5002 does not proceed since S003 at the destination is active even though T002
Transition .Coil is ON, 8003 does not proceed since T004 Transition Coil 1s
QFF. -

® T002 and T004 Transition Coils are ON, T003 Transition Coil 1s OFF.

The following two evolution types are available depending on the solving
sequence of active steps

+ Solving 8002 and then S003

In the first scan, S002 solves Counter Transition T003 since S003 at the
destination is active even though TO002 Transition Coil is ON, but does not

proceed since T003 Transition Coil is inactive. S003 proceeds to S004 since
T004 Transition Coil is switched ON. '

During the next scan, S$S002 proceeds to S003 sisnce T00Z Transition
- Coil is ON and S003 at the destination is already inactive.
. . . I - .

3001 Soor
T 001 T 003 . T 00! —— Toe3
5002 - S 002
T 002 ' . Too2
$003 o S 003
T 004 T 004
S 004 S 004
(a) After 1 Scan (b)" Affer 2 Scans

Fig. 6.103 Evolution in Loop Connection (10)
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1
1

|
i
|
i {
+ Solving S003 and then SOOZ |

S003 proceeds to S004 since T0O04 Tran81t10n Coil 1s switched ON SOOZ pro-

ceeds to S003 since T002 Transition Coil is ON and S003 at the destination
is already inactive. ; |

Unlike solving SOIOZ and then S003, this solving sequenée completes
evolution 1n one scan.

500 I
| T 001 -t— T 003 |
I

5002

T 6oz

] So03

T 004

Fig. 6.104 Ewvolution in Loop Connection (11)

(@ T002 and TO03 Transnlon Coils are ON, T004 Transition Coil is OFF.

S002 solves Counter Transnlon TOO03 since S003 at the destination is active
even though T002 Transition Coil is ON, but proceeds to S001 'since T003
Transition Coil is Switchecll ON,

|
|
|
|
|

|
5003 does not proceed since T004 Transition Coil is OFF, |
i !
|
|

—— T 003 ‘ G

Fig. 6.105 Ewvolution in Loop Connection (12) i
: i : 1
® 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 S003 : ' ‘

S002 solves Counter Transition TO03 since S003 at the destinati:on is active
even though T002 Transition Coil is switched ON, but proceeds to S001 since

TO03 Transition Coil is!switched ON. S003 proceeds to S004 since T004
Tran51t10n Coil is sw1tched ON.

- |
: -

—-369 -



6.9.2 Evolution with Active Steps Arranged Vertically (Cont'd) -

+ Solving S003 and then S002

8003 proceeds to S004 since T004 Transition
ceeds to S003 since T002 Transition Coil is switched ON and S003 at the

—— To03

Fig. 6.106 Evolution in Loop Connection (13)

destination is already inactive.

T o0l —— T 003

Fig. 6.107 Evolution in Loop. Connection {14)

Table 6.13 summarizes the above situations.

Table 6.13 Evolution in Loop Connection

Coil is switched ON, S002 pro-

Transition Coil State

Active Step

Solving Sequence

T002 TO003 To04 After 1 Scan After 2 Scans
OFF 3002, S003 ‘
OFF
. ON 5002, S004
OFF
OFF S001, 5003
ON
ON S001, S004 1
OFF S002, S003
OFF oN $002, S004 5003, S004 $002—8003
ON S003, S004 ‘ 50035002
OFF 8001, S003
ON ON S001, S004 . S002—+8003
5003, S004 ' 5003—5002
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1

(10) Macro Step Evolution

1
ésooz ‘

—~ T

MACRU STEP $002

Fig. 6.108 Macro Step Evolution (1)

!
In an SFC flow shown in Fig. 6.108, active S005 does not proceed since Macro
Step S002 at the destmatlon is active even though T 005 Transnlon Coil is
switched ON ‘

One precaution about macro steps is that macro steps only connect
master and expanded v1ews, but prohibit any active steps in explarlded views
to proceed to them. Therefore when creating an SFC flow as shown in Fig.
6. 108, the system will ndét have evolution unless‘ a transition (which has a
transition condition circuit whose transition coll 1s always sw1tched ON) and
a dummy step (wait step without an action circuit) are put below Macro Step
5002, or Step S005 and Trarlsmon T 005 are shifted to the maste_r view. Fig.
6.109 shows the SFC flow which has S005 and T005 shifted to the master view.

!
|
! I
!

7 MACRO STEP So02
S 002 . 5003
; | T |
. 5005 BEEE )
Toos T 604

Fig. 6.109 Macro Step Evolution (2) |
Control delays by one scan if a dummy step and a transition are
put in the master view. The SFC flow shown in Fig. 6.109 performs exactly

the same control as that of the SIFC flow shown in Fig. 6.108. |
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6.10 SFC SIMULATED OPERATION FUNCTIONS

The following two simulation operation functions aré provided for use du-
ring SFC program creation. SFC programs can be easily debugged by using
them skillfully.

6.10.1 Disable Function

If a step at the destination is disabled during program solving . even though
conditions for evolution are established, evolution does not occur and the top
step is held until disable is released. ' This 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 programming panel Disabled
steps are represented in views as shown below.

D 5003 T so0m
(a) Normal State . (b) Disabled State

A disabled step below a divergence connection 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 divergeﬁce 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 sw1tched 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 untii 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 PI50 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
|0 ALLOCATION |

i .
Since 10O module can be located at any module ‘slot correspondmg to 1,70
allocation, a variety of combination of IO modules is available. Before
operating GL60H or GL70H Controller, be sure to set IO allocation table to
the CPU module memory using the P150 programming panel. '

| _ |
[70O allocation is made independently to each location. A change . of

170 allocation made to a location does not affect those for the ! other loca-
tions. i
! I

7.1 1,70 CONFIGURATI‘ON |

As shown in Fig. 7.1, the I/O section of CPU is composed of three channels.
The maximum numbeér of: 1,70 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 17O points and a total of 512 sets| of register
IO can be mounted in any location of the /O modules.

} TO CHANNEL 3
] : CHANNEL 2
CHANNEL 1
”: I ~ POSSIBLE !
I UP TO
P STATION31
& : g
g Dmiﬂﬂﬁ'mﬁ amv—ﬂmﬂ‘tﬂwl\w |
[ ] = '
RACK 1 ;50.0099999 §9§9653555 |
ol lo|=i=|7|m| = 2l=|o|a|d|a|d|aR|a |
27 ! 5
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i iljj |
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Fig. 7.1 |0 Section Configuration
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7.2 1,/0 MODULE LAYOUT

10O modules may be installed at any location of channels 1,2 and 3 only in
a range of 4096 discrete 1,70 points and 512 register 'O points. They need
not be installed in contiguous locations. However, it is recommended that
the 1,70 modules be installed in groups (by input and output, voltage level,
application, etc.). Fig. 7.2 shows a sample layout of 17O modules.

SLOT1|SLOT 2 | SLOT 3 |SLOT4 {SLOT5 |SLOT 6

MAIN B 2701 B 2501 B 2501 | B2700 | B 2500 | B 2500

POWER CPU 0P 7
SUPPLY | REGISTER | DISCRETE | DISCRETE | REGISTER | DISCRETE | DISCRETE

INPUT | INPUT | INPUT |QUTPUT|OUTPUT |OUTPUT

sLOT1 | sLoT2 | sLoTa | sLor4 | sLOT5 | SLOT6 | SLOT7 | SLOT8 | SLOTS
2
AUXIL- | = | B2801 B 2802 B 2803 B 2501 B 2501 B 2501 B 250! B 2501 B 2501
IARY |5
POWER | m ‘
SUPPLY | | REVERS- | PRESET |POSITION- | DISCRETE | DISCRETE DISCRETE | DISCRETE | DISCRETE | DISCRETE
| IBLE ING
COUNTER | COUNTER INPUT | INPUT | INPUT | INPUT | INPUT | INPUT

Fig. 7.2 Sample Layout of 1./0 Modules

7.3 1,0 NUMBERS

1O signals include discrete inputsoutputs and register inputsoutputs (numer-
ical value). The reference number is used. as the [0 number.

Table 7.1 1,70 Number List

Input,” Output Type [0 Number (Reference Number)
Discrete Input (Input Relay) 10001 — 14096
Register ! nput {Input Re_:gister) 30001, — 30512
Discrete Output (Output Coil) ' - 00001 — 04096
Register Output {Output Register) 400017. — 40512

The table above shows the range of L~ 0O numbers as signable to each group of L0
signals. Note the following limitations: :

I3
. Discrete inputs + discrete outputs = 4096 !
+ Register inputs + discrete outputs = 5i2 i
§
i

- 374



7.4 1,0 MODULE LOCATION

The location of an I/O'module is defined by a channel numlber a rack
number, and a slot number. Number of slots differs depending on channels,

stations and racks as shown in Table 7.2.

|
|
|
. |
|
i
|

|
Tabie 7.2 Number of Slots at Each Channel, Station and Rack

|
RACK No. !
CH No. : . 1 2 3 4 5 Narrlle
1 D I 9 9 9 9 Lochl
Station 11 8 9 9 9 - |
Station 2 8 9 9 9 - i
2 : ; - : Remolte 1
Station 31. 8 9 9 9 - |
Station 1 ! 8 9 9 9 - |
Station 2 - 8 9 9 9 - !
3 , : ; : ; ; Remo'te 2
H X : H H H H ;
. ! |
Station 31! 8 g9 . 9 9 — |

l
Number of slots to| be allocated is a maximum of 256 slots for each of|
*  discrete 17O and reglster L70. !
|
It is permissable to' assign a pair of d1screte _input and output or a
pair of register input and output to a slot. This is possible O\Imng to the
modules, such as the counter, PID, and positioning module, each of which
deals with discrete 1nputs/outputs and register mputs/outputs (called a
modular module). The number of 1,70 points allocated to a slot, is given in
Table 7.3. 1 :
1

Table 7.3 Number of Input.”Output Points Allocated to a Slot|

Input,”Output Type Allowable IO Points in Allocation
Discrete Input 8 16, 24, 32, 64 |
Discrete Output 8, 16, 24, 32, 64 |
Register Input 1—28 |
Register Output 1 —8

@ 1. Any L70 allocation is available in the range of L0 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 siot (it is possible through the
FPI90 programming panel), the outputs may be degraded.

2. Up to 128 discrete 1,0 points can be allocated in units of 8 points for
future expansion. At present, however, only B2804 and B2805 can deal with
more than 64 deiscrete 1.7 Os.

3. External data is stored as is in input registers as register input. If 1Input
as BCD, internal lprocessmg does not perform correct arithmetic operations
unless binary conversion is conducted using the arithmetic functlon' BIN.
Similarly, register output must also be output by BCD after convertmg it
into BCD using the arithmetic function BCD. |

1

|

|
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The following conditions are established with the number :of points allocated
to each station, assuming the numbers of discrete 170 points and register
1,70 points to be DI, DO, RI and RO. ‘ ' R

| Input: %I + 2RI = 512 2 Output: 289 + 9RO = 512

76 TYPES OF |0 MODULES AND |0 ALLOCATION

The maximum number of I,/O points for allocation is ;‘.pecified in accordance
with the type of 1,70 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.

«+ 1,70 allocation for the reg-ister module can not be performed in discrete
form. Register module [0 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 1,70 signals. '

Table 7.4 Number of | /O 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-p6int Discrete B2504, B2602, B2606, B2202
Output _
Register B2700
) Analog B2702 .
Reversible Counter B2801 |
Preset Counter ) B2802
Positioning B2803, B2813
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i I
7.6 10 ALLOCATION REFERENCE NO. i

The reference number should be the first number allocated to the slot. For
discrete 7O allocation, the reference numbers must begin with f1xed numbers

as follows. ‘ :

* First number of discrete output = 00001 4+ 8n (n=0, 1, 2, s 51|l)
* First number of discrete input = 10001 + 8n (n=0, 1, 2, 511)

The following limitations exist in relation to the range of the GL60H
or GL70H 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 i
|
|
|
1

7.7 HIGH-SPEED STATION

When two-level scan is specified, the solving of programs and the I/O proces-
sing are as follows; |

|
(1) SFC & high-speed segment programs are solved every high—sfaeed scan.
(2) Local 170 processing' is done every high-speed scan. !

(3) Remote 17O processing is done every low-speed scan. !

Thus, local 1,70 data al'"e updated every high-speed scan in SFC & high
speed segment programs. |
However, remote 1,70 data are not updated every high-speed scan in these
programs. They are updated every low-speed scan. I

If some remote 10O data must be updated every high- speed scan, the
remote 1,70 station must be specified as a high-speed station. By specifying
as a high-speed station, -high-speed 1,0 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 specified per remote channel
{channels 2 and 3) as hlgh speed stations. The reference Nos. allocated to

the high - speed stations must be sequential in the station. |

If one-level scanmng is selected as the scan level, all 1.0 pr‘ocessmg is
performed on each scan.. High-speed station allocation is not needed and

only normal 1,0 allocatlon must be set. |

7.8 1,70 ALLOCATION'AND HIGH-SPEED STATION

No problem is caused if normal 1,70 allocation reference and high-speed
processing allocation reference match perfectly in each station. If mis-
matched, the following will result.
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78 170 ALLOCATION AND HIGH-SPEED STATION (Cont'd)

(D)

(2)

If 1O allocation reference inside each station is larger ‘than high-speed
processing allocation reference

_/////////////////////////// ‘

In this case, [0 processing is performed ‘during - each high-speed
scan, and the 1,70 side sends 17O 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

[,/O processing.

No problem will be caused in IO processing or in solving if

1,/0 allocation and high-speed station data are mismatched once this

recognized.

If allocation of high-speed station is spreading to 1,70 allocation range
in each station

I/0 ALLOCATION

HIGH-SPEED PROCESSIN
ALLOCATION

_

In this case, the shaded part 1s not allocated for I,/0, and the
17O section does not send [0 data of this part to the CPU. The CPU
updates it as 0 (OFF for coils), and solving is performed with incorrect
data. :

High-speed station allocation by this method must be avoided.

—-378-



|

SECTION 8 g .
GL60H, GL70H APPLICATIONS

8.1 NOTES ON APPLIQATIONS

|
Memocon-SC GL60H or GL70H should be used to meet your system specifications

paying- attention to the following points. |
: |

|
I
Since GL60H or GL70H is more reliable than relays, and also their eventual
faults can be repaired quickly, it requires no backup circuit 'in ordinary
systems. However, when it does require a backup circuit because of the
special nature of the system, the selection of a proper backup method is an
important consideration. 'An external manual circuit and standby GL60H or
GL70H are sound methods. i

|
|
|
|
|
i
8.1.1 Backup Circuit i

8.1.2 Interlock : |

The GL60H or GL70H CPU is provided with a self-diagnosis function of stop-
ping operation and turn’ing output OFF when the stored ladder circuits
(program) are destroyed, or when module cards develop faults. However, some
faults and misoperations jare 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 external interlock and electiric-
mechanical redundant corid,ro[. . :

8.1.3 Control Panel Layout ;

Lay out the control panel’ locations in consideration of the electri:cal environ-
ment conditions. For details, refer to Par. 8.3 "CONSTRUCTION, INSTALL-
ATION AND WIRING OF CONTROQIL. PANEL.” i

8.1.4 Local Station Network Processing i

The network processing method of GL60H or GL70H has been explained in
this manual. However, for reading the ON and OFF states of all input signals
into the CPU module of GL60H or GL70H correctly, the ON and OFF states
of input signals must continue longer than the total delay time in the input
module and one scan time. Therefore, when dealing with signé.ls of short
duration, special devices such as external memory circuits must be used, and

for limit switch signals, the dog length must be sufficiently lonlg. Refer to
Fig. 8.1. f :

Output signals are also delayed up to the total of one scan time and
the delay time within the' output module. Therefore, for applicatlions requir-
ing a high degree of accuracy, some external devices are required. Refer

to Fig. 8.2. !
1 SCAN : 1 SCAN

1
INPUT SIGNAL OF !
INPUT MODULE _| ™ ' '
— ODULE DELA — OUTPUT COIL _| | L
{EXTERNAL SIGNAL) P—# | , l——# MODULE STATUS AT CPU OUTPUT TO 6 UTPUT
OUTPUT BN EEE ST DELAY e MODULE AT SCAN
SIGNAL OF = INPUT SIGNAL OF | [ START
4 MODULE
INPUT MODULE b7~ (INDEFINITE}L.{ SN OUTPUT MODULE | eLaY  [gNODULE
|
INPUT RELAY : | (INDEFINITE)  oUTPUT 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
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8:1.5 Remote Station Network Processing.

1,70 processing of a remote station is performed as follows.

1 SCAN -
ECANNING l
‘ : SCANNING
3 .
5 INPUT OUTPUT
DATA ., - N M
T EXCHANGE — —
o . .
o .
o .
:_ ouT iN ouT N ouT AN ouT IN
1 ERMgNUNl —_— —_— —_— —_— [—) s—c — —
. 16 ms .
- .
5 7 .
T . - - - - )
10 SERVICE CHCIOUT] O [N JOUT] N 1oum
. 1 3 t 1. 1 [ 1 l‘
A A : . . A
. & ® : OUTPUT SIGNAL CHANGE

.
INPUT SIGNAL CHANGE
Fig. 8.3 Remote |./0 Processing

If the input signal changes at Point @, the output signal to this data is
output after (24 «) scans {( «changes in accordance with 1,0 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 GL60H or 'GL70H may be roughly
found, as follows. Although more memories are reqguired when the number
of 1,70 signals increases, and when the sequence becomes more complex
(more complex control),

40X 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

8.3.1 Input Module
(1) Inductive Load

|

Where an inductive load 'is connected in parallel! with the 1nput module as
shown in Figs. 8.4 and 85 connect a surge absorber or flywheel diode in
parallel with the inductive load, respectively for the AC input module and DC

input module. :
i

INDUCTIVE LOAD
i

1

O
I

C .
B2501
/\)(?2503

100VAC (200 VAC)

!
“The surge absorber capacity should be se-
lected corresponding to the lead. It is rec-
ommeded that type CR 50500 (made by
Okaya Electric Industries Co.) or equivalent
be used. !

Fig. 8.4 AC Input Module

(2) Input Dummy Resistor.

Where the external w1r1ng is long

%}

INDUCTIVE LOAD

!
[
b8

'l L

24 VAC/12VDC'

i
|
52603 |
!
|

- +
" The flywheel diode should be selected corre-
sponding to the load. It is recommended
that type F14 series (made by NEC) or
equivalent be used. .

i

Fig. 8.5 DC Input Module

I

I

|

or where there is an 1nduct10n source in

the vicinity, connect a dummy resistor in parallel to the input module, as

shown in Fig. 86

. |
DUMMY RESISTCR |
{R1— |
LONG .
! |
.-—oﬁ_o_l ) : N
: T | a
@ R : INPUT DUMMY RESISTOR
{ B2501 : 5k (W = 10W)
_ @) B2503: 10k (W ;.ZOW)
B2501 ’ .
| /(B2503)

| 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

 SWITCH B2601 -

80-130 VAC
iy COMMON

Cl "“- _____ ’.U“_"_\ T A' :‘ ]
)+ LEAKAGE vil s Zi
RU ' | CURRENT=BmA ! (APPROX 10k()}

v

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 = d5mA 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.

80-130 VAC COMMONJ\_;BZ?L
<=
DUMMY RESISTOR (h T. 2
RLJ Vi (APPROX 10 kf2)
T INPUT

Fig- 8.8 Addition of a Dummy Resistor

The value of the dummy resistor R should be decided so that an input
voltage Vi of B2501 becomes 30 V or less. ‘

R xZi
R+ 2Zi

R X 10k Q)
R + 10k 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 Q. Then the wattage W of the
dummy resistor becomes;

x leakage currvent < 30V

x smA < 30V LR <I5EQ

_ (power source )y (100V)

w R T OTI0RG

=1W SW=1W

Generally, the wattage W of the dummy resistor +is taken to be 3W to
provide a surplus wattage about three times more than required.
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HINPUT B2603 i
DEVICE l .

— L NPUT|

Enlan

i V‘

|

1

|

| . i

(4) ON“OFF Conditions of DC Input Module |
| |

I

‘

' ]5 :
|—= f—+ ;L L___ I
i
EXTERNAL ~ COMMON
POWER SUPPLY .

1
|
|
10.2:26 4 VDC 7 |
!

Fig. i8.9 ON.“OFF Conditions of B2603

|
Input conditions of B2603 .are:

ON level: 9 VDC or more |

OFF level: 6 VDC or less !

(Example) When a limit switch with LED is connected to B2603 |

i |

B2603 |

S g INPUT
kL)
l' ----- [ | 24x0
\____ LEAKAGE CURRENT 4 mA!
oo WAGE LURBENT 4 mA
IL

| 24'\,'00 + COMMON‘

Fig. 8.10 :Connection of a Limit Switch with LED
If the leakage current is 4 mA, then
Vi=24k&l><4mA=96V s e -

This does not satisfy the mput condition (OFF level = 6 V or less) There-

fore, add a proper dummy resistor to the input terminal of B26031 so that the
input condition is satisfied.

i B2603

INPUT

. RESISTORLY 24K

' +COMMOW
Fig. 8'11 Addition of a Dummy Resistor

The value of a dummy resistor R should be chosen such that the input a

|
|
i
: [ '
v, ! DUMMY |
|
_ |
|
voltage V, of B2603 becomes 6 V or less.

24kQ X R !

4mAXm<6V :.R<4kﬂ

Thus, the value of the resistor becomes 3kQ.
Necessary wattage W is:

W = (power supply voltage ) _(24v)
I3 %0

1
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. |

|

= about 200 mW
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(5) Connection to Input Equipment with Different Voltage

Usually,

modules. However, Table 8.1 shows possibiliti

having different voltages.

power voltage of input equipment should be ‘matched that of input

es of connecting input equipment

Table 8.1 Possibilities of Connecting Input E‘quipment
Having Different Voltages

Example of Input Equipment

Connection Possibilities

(D Open collector output (V,>V,)

B 2603
+ COMMON r_
. I -
24VOCT V
10 VD INPUT L.

INPUT
- EQUIPMENT -

Can be connected. However,
the wvoltage resistance of the-
output transistor of the input
'equipme-nt should. be 40 V or
more.:

LS

(@ With resistor, LED or diode (V. >V3i)

B 2603
-+ COMMON -

EQUIPMENT

- Cannot-be connected. 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 be broken.

(@ With open collector or diode (V,<V,)

B 2603

+ COMMON i B

— '

INPUT

[INPUT
. JEQUIPMENT

Can be connected.

4

@ With resistor or LED (V,<V,)

FINPUT
~__JEQUIPMENT

Cannot be connected. When the
input equipment is OFF, cur-
rent shown by a dotted line in
the left figure may 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. Adjust the ambient temperature within a value shown in Fig. 812

e EXTERNAL POWER SUPPLY AT 12 vDC

1
|
VOLTAGE 204 240 VDC !
55 e '

1
268.4VDC !
50 :

t

&l
(4]

- B
o

X
¢

AMBIENT
TEMPERATURE

—

o

Fig. 8.12 Adjustment of Ambient Temperature

l

|

|

25 50 75 100 (%) ‘

. |

|

8.3.2 Qutput Module ! |
I

(1) Connection to Contacts

Where connecting contacts to an inductive load of the output|module as
shown in Figs. 8.13 and 8 14, always connect a surge absorber or a flywheel

diode in parallel to the 1nduct1ve load. !
’ 1

INDUCTIVE ' |
LOAD INDUCTIV'E
LOAD :
Qe |
@ C DL
Lo 3 i | @ | |
' ' I . i E :
2 @ |
/__/82500 l (18 :
|, —_ _/B2602 !
|
100/200 VAC | - . 24/12VDC +
1 1
*The surge absorber capacity sc;uld be se- *The flywheel diode should be seiell:ted cor-
lected corresponding to the load. It is reec- responding to the load. It is recommedned
ommended that type CR 50500, (made by that type F14 series (made by NEC) or
Okaya Electric Industries Co.) or equivalent equivalent be used. |
be used. . . . - !
Fig. 8.13 AC Output Module Fig. 8.14 DC Qutput Module

(2) Minimum Load Current ;

|
As the output switch of the AC output module, a triac is used. Since a triac

cannot operate stably if the load is less than the specified minimum load
current, make sure to use'the load which is secire current levels above the
minimum load current. If the minimum load current cannot be kept, connect
a dummy resistor in . parallel to the load so that the total loadl current is

above the minimum load current.
i
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{3) Maximum Load Current

Although an output point can accommodate a 1 A load, the total load for 8
output points must be up to 3 A. This should be taken into consideration for
distributing loads.

(4) Output Fuse

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 Indicator for AC Output Module

The status LED indicator for the AC output module 11ghts up by power supply
for the internal logic circuit.:

£

(6) Leakage Current from the Output Module
AC output module and relay contact output fnodule contain a surge surpressing
circuii. Therefore, leakage current.flows during OFF.

Table 8.2 Leakage Current in Qutput Modules

Output Module QOutput Impedance during Maximum
Type JAMSC- OFF (50 Hz) Leakage Current
: t ) . Approx. 2mA
B2500 - : ~Approx. 68k{} o at 130 VAC

When a light-load relay is connected to these output modules, the relay
does not turn off due to the current.

(Example) When load impedance is 6 kQ and the load responds incorrectly
due to 1 mA of leakage current.

B 2500_

g ———

LU [EU I I ——

PUT

)
, ~ DUMMY RESISTOR R
Fig.- 8.16 Connection of Light Load

If 0.5 mA or less of current flow in the load does not cause aﬁy mal-
function, then the value of dummy resistor R becomes;
ImA x — K < 5ma
R +-6k8) ’
R<6k& e
Thus, make the value of R 6 k.
Necessary wattage W is;
_ (power source voltage)’ _ (100V)* _
lW-,_ 7 =~ 5E0 =17 W
Generally, the wattage of the dummy resistor is taken to be 5W to provide
surplus wattage about 3 times more than required.
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(7) Connection of Solenoid with Diode
1

Solenoids with diodes have the advantage being driven by half- -wave rectifi-
cation and less starting current. When solenoids with diodes are used as load

of AC output module, be lcareful of the following points.
(O When output is OFF, c’)vervoltage is applied to load:
|
1
|

|
|
|
1
|

POWER
. SUPPLY
_ B2500(B 2504) 100 VAC _SOLENOIDO
' 200 VAC A
! T‘COMMON ( N\ :
ST SR (R PG A
sauivatent | @1 i ® |
RESISTANCE[]! T ! |
AT OFF P Tl .
L ) O O :
= |

Fig. 8.16 Connection of Solenoid with Diode I
1

When output of AC output module is OFF, current A, shown by a dotted line,
flows at half-cycle of the power supply to be a forward-biased ,rectlflcatlon
diode, and is charged on capacitors. See Fig. 8.16. |

With next half- wave after polarity is 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 value of this voltage is approximately 2 2E (E: supply voltage),
Rectification diode should require a withstand reverse voltage of 2 2E or
more.

Connect a resistance of approximate multiples of lOkQI, to several
hundred kQ on solenoid ends so that voltage applied to the solenmd with
rectification diode is reduced. See Fig. 8.17. :

& When output is ON, solenoid may not turn ON:

B 2500 (B 2504) POWER SUPPLY SOLENOQID
— 100 VAC (200 VAC)
lcorkuow T~

8 o
é [ DUMMY ! }
_l_ l RESISTOR
] jOUTPUT _J

Fig. 817 Connection of Dummy Resistor

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 }nultlples of
10k & to several hundred k& on solenoid ends so that voltage applied to

solenoid is reduced. See Flg 8.17.

l
|
|
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(8) Connection of B2904 S b

Bestact relay output module, B2904 has a polarity on contact output as shown
in Fig. 818  When DC power supply is used as & load, observe-the correct

polarity. If using an opposite polarity, electrical life, of the contact may be
shortened. 24VDC  LOAD POWER SUPPLY

¥ . - .
_ " IW\J
4

. Y 1 24VDC RELAY COL
| 4+, — _ POWERSUPPLY

@M_.

e

TO FRAME GROUNDING

coPe

Fig. 8.18 Connection of B2904 and DC Load

8.3.3 Connection between |70 Modules -

Where two or more GL60H or GL70H controllers are used in a system, and
signals are exchanged between GL60H or GL70H controllers via 1,0 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. - ; '

82500 , B 2501

* 1 - @

: 9 g
. — ; ——

Fig. 8.19 Connection betwesn . o

AC 170 Modules - ' ' . DUMMY RESISTOR
EkQ (10 W MIN)
100 VAC

Fig. 8.20 Connection between
DC 1.0 Modules
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|

i
|
\

8.3.4 External Power Supbly

General DC siabilized power supply should be used for DC I/O modules as
an external power supply Add a noise filter on the AC input side of the
DC stabilized power supply for special modules such as a register module,
analog module, or counter module. Do not run the primary and the second-

ary side of the noise fllter and the DC output side in the same Vlvn"e duct.

INSULATING
TRANSFORMER : R

|
§ g : | ©Lsos {
I

POWER SUPPLY FOR
—— | I/0 MODULES, 100 VAC

|
NOISE REGLALED | EXTERNAL POWER SUPPLY
{FILTER SUPPLY b JFORDC 10 MODULES
. |
1 .

E ! REQUIRED FOR !
: SPECIAL MOBULES !

Fig. 8.21 External Power Supply for DC |0 Modules

If it is necessary to use a simple DC power supply such as full wave

rectification, minimize the:ripple by adding a smoothing capacitor.| The follow-
ing should be observed:

- Instantaneous output voltage with ripple should always be within the range
of the operation voltage of the DC 170 modules.

- Output voltage, including that of the power ON time and power QOFF time,
should never exceed the transient voltage of the DC 1O modules.

- Prevent the mtroductlon of surge voltage by adding a noise fiilter on the
input side of a rectifying device. |
|

8.3.5 Precautions when [nstalling 1,0 Module

The GL60H or GL70H system can be provided with up to 6 /O modules on
channel 1, rack 1 and upito 9 17O modules on racks 2, 3,4 and o; 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 he mstalled must be limited so that the total consumed
current of the modules to .be used will not exceed the capacity of the internal
power (supplied from a power supply module GLB60S or a module PS21).

The total consumed current should be calculated in accordance with Fig. 822
1
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(1) GL60H, GL70H LOCAL STATION

(2) GL60H, GL70H REMOTE STATION

MAIN POWER SUPPLY AUXI_IARY POWER SUPPLY f—y
MODULE  PS60 7 CPU MODULE GLGOH, GL7CH MODULE  PS21 i RIOR MODULE 1F70
5V 10A 5V 1.5A BV 4A 5V 2.4A
PC LINK MODULE - CPU MODULE GLBOS. |/0 BUFFER MODULE
iF 64 60S0. 6051, 6052 831104
5V 1.4A EV 1A 5V 0.4A

1 10P MODULE IF60 B s01 Bosos o

bV 24A . 5V 0 04A -

ASCI MODULE IF71 7 COMM MODULE IF61 IBNQP(l:‘.Jo-I; (%g){;ﬁﬂ10DULE — I[g\l;éJOTE(_DBCZ]E.I\g?DULE
5V 11A 5V 1 6A 5V 0.04A 5v 0.07A

3200 I/F MODULE IF65

5V 1A

RIOD MODULE IF62. IF62A

5V ZA

AUXILIARY POWER SUPPLY
MODULE PS21

170 BUFFER MODULE
B2110A

5V 4A 5V 04A

SERVO I/F MODULE H-INPUT (AC) MODULE
IF 66 B2501. 82503 °

5V Q 8A 5V 0 04A

INPUT {DC) MODULE 1 { INPUT (DC) MODULE
B2601. B2611 B2505 B2507

EV 0.04A 5V 0.07A

FMGC CONTROL
MODULE IF 72

INPUT (DC) MODULE
82603

5V 1 6A

5V 0 O8A

EXPANDING COMMUNICATION MODULE
\F611, IF612 IF613

T

OUTPUT (AC) MODULE
B2500

5V 10A

5V 048A

POSITIONING MODULE
B2833

QUTPUT (AC)MODULE
B2504

5V 0.5A

5v 0.94A

CUTPUT (DC) MODULE
82610

5V 0.11A

QUTPUT (DC) MODULE
82600

5V 01A -

OQUTPUT {DC) MODULE
B2630

QUTPUT {DC) MODULE
B2602, B2902 -

5V 0.1A

5V 0 25A

QUTPUT (DC) MODULE
B2632

OUTPUT(RELAY) MODULE
B2904 B2914

5V 0.25A

5V 0.14A

INPUT(REGISTER) MODULE
B2701

5V 0.12A

QUTPUT(REGISTER) MCDULE
82700

5V-0.18A

ﬁ

REVERSIBLE COUNTER MODULE
82801

5V 0 2BA

ASCll MODULE IF71

5V 1.1A

POSITIONING MODULE
82303, B2B13

5V 0.2A

INPUT MODULE
B2713 -

5V 0.15A

OUTPUT MODULE
Bz7(]2(82742)

5V 0 4A (0 BA)

MEMO LINK MASTER
B2804

5V 0 BA

MEMO LINK SLAVE
B28OS

oV 0.25A

INPUT (DC) MODULE
B260C3

5V 0.08A

OUTPUT (AC) MODLULE
B2500

5V 0 48A

QUTPUT (AC) MOQDULE
B2504

5V 0 94A

QOUTPUT (DC) MODULE
82600

5V 01A

OUTPUT {DC) MODULE
B2602. B2902

5V 02b6A

QUTPUT (RELAY)} MODULE
B2904. B2814

5V 0 14A

INPUT(REGISTER) MODULE
-B2701

5V 0 12A

OUTPUT(REGISTER) MODULE
-| B2700

5V 0 18A -

REVERSIBLE COUNTER MODULE
B2801

5V 0 25A

POSITIONING MODULE
B2803. 82813

BV 0.2A

INPUT MODULE
82703

5V 0.15A

OUTPUT MODULE
B27012 {(B2742)

5V 0.5A [0.6A)

MEMO LINK MASTER
B2804

5V 0.bA

MEMO LINK SLAVE
B280C5

_ 5V 0 25A

PID MODULE B2800

5V 02V

Fig. 8.22 Consumed
Current of Each Module




8.4 CONSTRUCTION, iNSTALLATION AND WIRING

The GL60H or GL70H systems are delivered with the CPU module, the power
supply module, the input and output modules, the mounting base, the cable,

etc. separated from eachiother. |

These components

|
|
|
|

ust be installed in a control panel thousing, the
construction, layout, and wiring of which shall conform to the following
standards. Where more strict conditions for the wiring, etc. are specified
by separate specifications, etc., there should be given priority. ! For further
details not sepcified below, applicable status or regulations applj{.
. |
For the control panel, the following construction is recommended.!

1
8.4.1 Construction of Control Panel

- Enclosed steel housing, ‘self—standing (or wall-mounting) |

* Dustproof, or semi-dustproof :

* Cooling: Where the panel-interior temperature (GL60H or GL70H ambient
temperature) rises above 55°C, ceiling fan or other cooling devices must be
used. A cooling fan should in principle be used to discharge air from the
panel interior. ; !

The respective modules have the heating value given in Table 8.1, the
heating value for IO ‘modules applies when all the 16 points are simul-
taneously ON. ' ' i

- Dimension !
Determine the size, etc.,of the control panel by referring to the dimension
of the each unit modules (Appendix C) and the GL60S pan'el mounting
dimension (Appendix D). c o |

- Layout of mounting base :

Install these in the relative positions as shown in Appendix ‘D, taking the
cooling and other conditions into consideration. |

l
Table 8.3 Heating Value of Modules i

Module (Type) Heating Value W
CPU module (GL60H, GL70H) 7.5 :
Main power supply module (PSg0) 70 '
Auxiliary power supply module (PS2]) 40
[0 processor module (IF60) 12
COMM module (IF61) 8
Remote 170 driver (IF62, IF62A) 10
Remote [0 receiver module (IF70) 12

IO buffer module (B2110)
100VAC Input module (B2501)

12,/24VDC Input module (B2603) 10
100,7200VAC Output module (B2500) 10
12724VDC Qutput rnodule (B2602) 10

Relay contact output module (B2902) 8
Relay contact output module (B2904) 8
PC link module (IF64) 7
5
4

3200 1-F ‘module (IF65)

Servo I/F module (IF66)
ASCIL module {IF71) 5.5 :
FMGC control module ([F72) 7.5 !
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8.4.2 Device Conflgurat|on in Control Panel

The -modules of the GL60H or GL70H are mounted on three types. of mountmg
bases. Bach module must be installed on any location of the mounting base.

When installing the GL60H or GL70H in a control panel, determme the
device, configuration by considering the layout of other devices and the
following. In Appendix D, a sample layout of the GL6OH or GL70H in a

control panel is shown.

(1) Mounting Bases and IO Cables : —

RACK 1 lT MBEO | - .. g MB22 | RACK2
S A
. ~RACK 2 1 MB22 \ MB22 RACK 3
rack 3| ¥ ms22 U vB22 |RACK 4
Fig. 8.23 Mounting RACK 4 MB22 MBBO | RACK 1
Base Arrangement ) . :
{a) Arrangement I (b) Arrangement 2

Mounting bases must be connected in the order shown in Fig. 8. 23 Racks 1

to 5. The I,7O cables shown in Table 8.4 are used for communication between

mounting bases. ;

Table 8.4 1,70 Cabie Specifications

Type JZMSZ- Length m . ‘ : Applicatipn
W20-1 0.5 Used for connecting across each mounting base (MB60O,
W20-2 1.5 . MBZZ) respectively. )
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|
' |
! |
, |
| |
As for the two connectorsi provided on MB22 1,70 buffer module! one on the

top side is used for input lines and the other on the bottom side for output
lines. 1 I :

MB22

|
|
INPUT |
I

POWER
SUPPLY
o !

BUFFER

OUTPUT

(2) Weight (Table 8.5)

!
i
!
|
|
|
|
|
‘Table 8.5 Weight of Module !

|

Unit! Module (Type) Approx Weight kg
CPU module 0.6 |
Main power supply .module (PS60) 09
Auxiliary power supply module (PS21) 0.7 |
170 processor module (IF60) 06 |
COMM module {IF61) . 0.6 |
Remote 170 driver module {IF62, IF62A) 0.5 |
Remote 1.0 receiver module (1F70) 0.6 |
170 buffer module . (B2110) 0.4 |
F0OVAC input module (B2501,B2503,-B2505,B2507) 0.4,70.6]
12,724VDC imput module (B2601, B2603) 0.5 |
100,7200VAC output module (B2500, B2504) 0.6,70.8|
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 (A,”D) module (B2703) 0.5
Analog output (DA} module (B2702) 0.6 |
Reversible counter rhodule {(B2801) 0.7 |
Preset counter module (B2802) 0.6
Positioning module (B2&03) 0.6 !
Positioning module (B2813) C06
Mounting base (MB8&0) 14
Mounting base (MB22. MB70) 1.3
70O cable (W20-1) . 0.3
[0 cable (W20-2) 0.5 |
PC link module (1'64) 0.6 |
3200 1/F module (IF65) 0.6 |
Servo I./F module (IF66) 0.6
ASCII module (IF71) 1.0 i
FMGC control module (IF72) 0.6 !

—-393-




8.4.2 Device Configuration in Control Panel (Cont’d)
(3) Electrical Noise

- Avoid installing GL60H or GL70H together with elements or wires carrying
high-voltage and large current power® in the same panel.

- When installing GL60H or GL70H 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 GL60H or GL70H and its wiring as
possible.

- Do not bind the GL60H or GL70H wiring together with general control
circuitt wiring,.

+ Install the mounting base t¢ a solid steel panel (frame). Never install these
on an insulator. - When the panel (frame) is painted, 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 ‘ ,
+ Below 600 VAC or 750 VDC, with a current above 20 A
t 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 conditicn, connect a noise filter
or an insulating transformer to the power supply line of a power supply
module, [, O modules. Primary and secondary wiringsof 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.

« GL60H or GL70H staris deciphering processes immediately when the power
supply is turned ON. In some systems, the power module of GL60H or
GL70H may have to be energized only after connecting the 1,70 power
supply and determining the 10O states.
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100 VAC
GROUNDING 50/60 Hz

1 I

1E R 1T

2 1 kVA
Mces {100 v/100 V}

1T 1FU l

R |

RACK 1 RACK 3 |
POWER SUPPLY POWER SUPPLY
F‘(PSBO) A (PS21)
1300 V%OP [ _]ioo VAQ?TOP
G
RECEPTACLE RGND S j_.
FORP. P POW R SUPPLY HACK 4 |

HﬂJ

i (PS371) POWER SUPPLY (PS21
% L !
T]700V, 100 VAC
| 12570H 4smp
G
- GND Ej*—‘

1
:O GFF  1510p 2510P 3smp asmp

+r—alo——6 0—a
1NV 2NV 1M I/ POWER SUPPLY
9o—606—>0 SURGE SUPPRtoSOR

| FAN
[ o

——— 2T

Q,_Z

3FU AaFu ;
{
T1M 1M ]
i 100 VAC
stlj 31 NV 1o mopuLe
B¢ POWER SUPPLY POWER SUPPLY
Toovac 11 DC 1/0 MODULE

i 2NV
Y
e - ] POWER SUPPL

3

|
|
|
R
|
|
|
|
!
|
|
|
|
|
|
|

. This example includes the minimum of necessary functions. Other required functions
should be added accordmg tc each application, |

. Writing should be separated the primary side of a transformer from' the secondary
side.

"STOP” contact output from auxiiiary power supply (PS60, PS21)

. is closed under
normal L0 control of the GL60H or GL7OH.

Fig. 8.24 Example of Power Supply Circuit
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(5) Wiring in Panel

The wiring related to GL60H or GI.70H in the panel is in types shown In
Table 8.6. Use the wires of the listed sizes. ‘

Table 8.6 Types of Wiring in Panef

. Wire Size e

Type of Wiring nm® Descrlptlon
To be connected to the power supply terminal *100VAC”

Power Supply 1.25 of power supply module, via circuit breaker, etc.

: To be connected to' 1,70 signal lines and 1,70 module

1,70 Signal 0.3 —1.25 terminals (two 1.25 mm® wires can be connected to one
terminal}. ‘ :

Grounding 125 Connection between the GND terminal of the power supply

module and the control panel housing {(ground).

8.4.3 G rounding Wire

. The GND terminal of the power supply module should be connected to the
© . 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 groundin
may be used.

g resistance should be 1000 or less. (Ordinary buiding frames

However, do not use a ground wire or ground pole in
common with power lines, motors, etc.)

@ When metal ducts, metal tubes or wiring racks are used, ground them in
v accordance with the accepted technical standards.

POWER SUPPLY
MODULE

CONTROL PANEL

GND

1.25 mm2WIRE
E PANEL

1]

ROUNDING WIRE

(GROUND POLE)

~ Fig. 8.25 Grounding Wire
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8.4.4 External Wiring |

(1) Cables for 1,70 Signal Lines

Cables to be used as external 1,0 signal lines should be selected in full
consideration of the env1r?nmental conditions , mechanical strength electrical
noise, wiring length, operational voltage, etc. Isolate the I/O|s1gnal lines

from each other and select cables on the basis of the gundelmes given in
Table 8.7. 1 ‘

(2) Installation of 1,70 Signai Line Cables

Since the 1,70 signal lmes are low-voltage control circuit lines ., separate
these lines from ordmary control circuit lines and the main c1rcu1t lines as
far as possible. Keep the space of minimum 10 centimeters between the lines.
If they cannot separated,. use the totally shielded cables and place the iron
plate between the lines to: separate them completely.

|
|
|
l
!
|

Table 8.7 1,70 Signal Line Cable Installation

Wiring

. Description
Distance P

|
|

- DC output signal lines and DC input signal lines may be con-
tained in the same duct. AC output signal lines and AC input

30m max signal lines alse may be contained in the same duct. .

« DC 70 51gnal lines and AC 1,0 signal lines should be con-
tained intheir respective ducts, separately. |

« DC input 31gnal lines, DC output signal lines. AC mput signal
lines and AC ocutput signal lines should be contained in thelr

30 — 300 m respective ducts, separa'tely- |

* Where induced voltage ts high, connect a dummy resistor or
use the totally shielded cables. (Shield to be grounded at
GL60S side.) \

+ Do not use cables over 300 m, in view of the rush current to
the output module. |
300 m min * Where the wiring distance '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 1 |

Generally, it is recommended that the following spare parts should b:e stocked.

« CPU module: one unit !

* Main power supply module one unit .

+ Auxiliary power supplynmodule one unit

« 7O processor module: one unit !

« COMM module: one unit

» 7O buffer module: one unit

* L0 modules: At least one unit each of all the used modules. Where many
modules are used, 3 % of the used number of modules
are recommended a4s a spare parts quantity.
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SECTION 9 | i :
GLG60H or GL70H HANDLING AND MAINTENANCE

91 GL6OH or GL70H INSTALLATION PROCEDURE

The mounting bases, médules, and 1,70 cables are shipped separately. Follow
the procedures described below when installing the GL60H or GL70H 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 Mb5:screws through the four
“holes provided. ' ) : : -

t

The mounting base connectors are covered. When installing the mounting base
leave the cover installed over the connectors to protect them from foreign matter.
M :

9.1.2 Installation of Modules
Install modules of the GL60H or GL70H on the fixed mounting bases. Fig. 9.1

shows how to install a module on a mounting base.

Remove 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 the M4 screws provided with the module.

@ Do not remove the connector cover if no module is to.be installed.
- : .

MTG SCREW (M4} GUIDE HALL
A:“i - ) . ._' ‘.:. _" 3: :\_— b
. GUIDE POST .
TRER =
b
E SO S s S 3

e GUIDE POST GUIDE HALL
MTG SCREW A

Fig. 9.1 Module Installation
The type of mounting base and the mounting. location are determined

depending on module types. Tigs. 9.2 to 9.4 show ‘mounting place of each
module on the mounting base. -
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588-62
MAIN POWER

IOP MODULE COMM MODULE  RIQD MODULE
SUPPLY MODULE {DDSCR-GLGOH) (JAMSCIFE0)  (JAMSC-IF61) (JAMSC-F62)
{JARMSP-PSE0) (DDSCR-GL70H) '
Fig. .2 Module Mounting on Mounting Base MB§0
{
T Rl
al
%
j
N T
[¥5 *
587-91 o 588-56
AUXILIARY POWER 170 BUFFER MODULE 17O MODULE
SUPPLY MODULE (JAMSC-B2110) (JAMSC-B2 X X X)
(JRMSP-PS21) I
Fig. 9.3 Module Mounting on

CPU MODULE

|
|
|

MOUNTING, BASE
(JRMSI-MBB0)

£88-44

588-41

588-58

7 _ni T

i

58 52

/0 MODULE

(JAMSC B2 1> X X)
1

§
3

588-35 58850

1 )
MB22 MOUNTING MODULE
(JRMSI-MB22)

|
|
|
|

9 MODULES MAX. !
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Mounting Base MB2t




9.1.2 Installation of Modules {Cont'd)

TR g G R R

1/ /0 TE N : «_. MB70 MOUNTING BASE
. R A . I {(JRMSI-MBT0)
i‘ T = -
{ ) . N
: /=] I S SN I e B N D
v - - - - a_ s . - .- . £88-82
- Y
:i I :
o
“ .‘_‘ ‘-‘.
. Zs 2 -
i . @ B
§. o "Ej:x: - £x
ii‘\ ;o e - 2B
" B » - ‘:3‘.
A e B = 5
A 5y 3 F
% & : ¢ o 5=)
T 567 91 " sepess - , e
XILIARY RI/O R MODULE '
AU 1/0 MODULE

POWER SUPPLY MODULE  (JAMSCF70)

(JRMSP-PS21) {JAMSC-B2 X X X}

Fig. 9.4 Module’ Mounting on Mounting Base MBT70

9.1.3 Connection of |/0 Cables

Next, connect the mounting bases with 1,70 cables. Two 1,70 cables are
provided: W20-1 (0.5m) and W20-2 (1.5m). Choose one according to setting
conditions. Both ends of 1.0 cables have 50-pin connectors as shown in
Fig. 9.5.

INSERTING DIRECTICON

LOCK SPRING '  — LOCK SPRING
A
B - —

AN

CABLE
@ 1. 1,70 cable connector must be inserted until it 1is
" locked firmly.

2. Remove [ /0 cable, depressing both sides of
_ connector lock spring.

Fig. 9.5 |0 Cable Connector ,
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|
|
|
|
|
|

For 1,70 cable connection, connector on the left of MB60 mounting
base and connector on the front of 1,0 buffer module mounted on MB22
mounting base are used. (MB22 mounting base does not have its own [0

cable connector.) i

Two connectors (IN and OUT) can be seen after removing 'O buffer
module front cover,. \

CONNECTOR (IN)
10 BUFFER MODULE

|
|
|
1
1

58783

CONNECTOR (QUT)

i

(a) Before Removing Front Cover (b) After Removing |
|

Fig. 9.6 1,70 Buffer Module 1,70 Cable Connector !

' |

Connect the cables in the correct direction so that signal | flows from
output to input. Fig. 9.6 shows connection of [ O cables.

MB60 MB22 ’
MOUNTING BASE 7\ MOUNTING BASE !
- _
g /0 BUFFER :
il % |
RACK 1 e RACK2]
sl |
MB22 - MBZ7
MOUNTING BASE  E ZmotnminG Base |
1Tiz20| vosurFR & 2]l | 170 BUFFER 1
|20 g al |
/0 CABLE e RACK 2.2 g e
JZMSZ-W20-1 g _ 22 1= '
(6.5 m) ; MBZZ I MB22
OR JMOUNTING BASEC £ MOUNTING BASE
JZMSZ W20-2 2|l | vosurFer 2R £} | VOBUFFER
(1.5m) NEL = =il
5 RACK3| o &
0 o 20
2 W 2
MB22 m> | mB6D
MOUNTING BASE <547 | MQUNTING BASE
& I/OBUFFER  J2w | fIl2
2 Sl EE
4 RACK 4 UHE RACK 1] |
= U =
g g :
(a) Rack 1 at the Top (b) Rack 1 at the Bottom

@ 1. L0 cable connector must be inserted unitl it is locked firmly.

* 2. After completing 1O cable connection. provide COVers 1o
170 buffer modules.

' Fig. 9.7 /0 Cable Connection
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9.1.4 Wiring of Modutes

The power supply module and _I'/O modules have terminal blocks for con-
necting the power lines and 1,70 signal lines (Table 9.1).

Table 9.1 Terminal Blocks and Connectors for Wiring

No. of Power Applicable Pressure Applicable Module

Pins | Supply Size Terminals Type. Remarks
20 Pressure terminal B2500, B2501 '
- R type: RI1.25—3.5 Removable from
+ Fork type: B2602, B2603 module
38 E1.25—3.5 B2902 | :
1.25mm? -

Pressure terminal
- R type: RI1.25—4 ,
5 + Fork type: PS60, PS21
2—4Y
F1.254

Not removable
‘| from module

Perform wiring to terminal block in the status with the terminal cover re-
moved as shown in Figs. 8.8 and 8.9.

Fig. 8.8 Terminal Cover Removed Fig. 9.9 Wiring to Terminal Block

9.2 IOP 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.

@ ISW-1 (OUTPUT ENABLE setting)

Set the output state of the discrete output module to “Hold the state imme-
diately before” or to “Off” when the CPU of GL60H or GL70H is stopped.
Normally, set to OFF. o :

Table 9.2 OUTPUT ENABLE Setting ‘

1SW - 1 ’ Setting
ON State during system down 'is held
OFF All output forced OFF
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i
|
|
|

® 1SW-2, 3 (Setting of fnode during communication command e*ecution)

Setting is needed when executing the communication command (COM ). Set
as follows depending on lwhether the transparent or MEMOBUS! mode trans-
mission is used during communication command execution

Table 9.3 Setting of Transmission Mode during Communication
Command Execution (1SW-2)

1SW-2 i Setting !
ON Set Port 1 (3 for COMM) to transparent modec. |
OFF Set Port 1 (3 for COMM) to MEMOBUS mode. |

|

Table 9.4 Setting of Transmission Mode during Communication

, Command Execution (1SW-3) }

1SW-3 ' Sctting f
ON Sct Port 2 (4 for COMM) to transparent mode.
OFF Sct Port 2 (4 for COMM) to MEMOBUS mode. |

@ 1SW-4 (Setting of operation mode) f

Set to the self diagnosis Qr normal operation mode. Must be nor:mally set to
W OFF‘” . |

Table 9.5 Operation Mode Setting

1SW-4 Setting
ON Self diagnosis mode |
OFF Normal operaiton mode :

(2) Error Indication

1

Status errors that occur irllside the IOP and COMM modules are indicated by
the LEDs on the front panel of the modules. '

|
1
Table 9.6 Errors and LED Indications

LED Inidcation .
Errors
READY | ERRIL,3 | ERR2, 4 Remarks
ROM Error q ) q ] O
RAM Error € ] O » O: Lit i
®: Extinguished

gommon Memory > » Py (: Blinked
rror .
. ' 1
Watchdog Error € » i :
|
!
|
| — 403 - j
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9.3 REMOTE LINE SETTING

(1) Set cdmmunication parameters by DIP switches on the .front panels of
the modules when installing a remote station using: the RIOD  and RIOR
modules. IS - ' :

(D RIOD moduie

Select a remote station (Channel 2 or ‘3) and set a transmission speed (4M,
2M, 1M or 0.5M).- - . .

Table 97 Remote Station Selection’

1ISW-1 Remote Station Set:
ON - Remote 1 (Channel 2)
QFF Remote 2 (Channel 3)

Table 9.8 Transmission Speed

1SW.-3 15W-4 Transmission Speed (M:bps} *
OFF OFF 0.5 '
OFF ON . 1.0

ON OFF 2.0
ON ON 4.0

@D 1SW-2 is not used.

(@ RIOR module

Set a transmission speed (4M. 2M, 1M or 0.5M).

Tablé 9.9 Transmission Speed

ISW-3 15W-4 Transmission Speed (M bps)
OFF OFF 0.5
OFF ON 1.0
ON OFF 2.0,
i ON . ON . .40,

@ 1SW-1 and-2 are not used.

Note that communications are not conducted if the transmission speeds

H

set by RIOD and by RIOR do not match.
(2) RIOR Station Address Setting

GLE0S 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

dddress cannot be used twice inside the same channel.
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(3) Error Indication

O RIOD module

"READY” --Extinguished
"RMT ERR” --Blinked

i
' |
If any error occurs, LESs' on the module function as follows: |
|
|
\ |
FFor error contents, refer to Par. 9.7 "GL60S SYSTEM STATUS.”
!

|
1
(& RIOR module |

1

If any error occurs, LEDs bn the module show the contents of error |as follows:
i

Table 3.10 Errors and LED Indications

I
|
|

E | LED Indications
rror .
READY |IRMT ERR|1.-0O ERR|PP COM ERR Remarks

ROM Error O (] @ O :
RAM Error O O » C .

O: Lit |
Watchdog Error O - O O q ) : Blinked
Statton Set !
Error O ' O O O

|
|
|
|
9.4 MODULE REPLACEMENT ;

|
The indicator lamps of the modules and the programming panel permit
locating a defective module. '

It is possible to locate and replace the defective module so (_I]ulck}y that
system down time will be minimized. |

Follow the procedurés given below to replace a module. ;
' |
Remove the AC power from the GL60H or GL70H and external supply power

from the /O modules. If 1,70 modules are replaced with the power ON,
outputs might be erroneous |

1
1

(1) Turn off supply poweT

(2) Remove the terminal block and connector. [Fig. 9.10 (a)]

It is not necessary to remove the wires separately. Rather, remove the
terminal block. Remove the terminal block two screws, top and bottom.

Remove the power lines one by one since power supply module
terminal block is not removable. :

(3) Loosen the screws fastening the module. (Fig. 9.10 (b))

Loosen the two screws, top and bottom, fastening the module to the mounting
base, until they are released from the base. |

(4) Remove the module. [Fig. 9.10 (¢c))
Holding the top and bottom of the module, pull it out toward you!
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9.4 MODULE REPLACEMENT(Cont'd)
(5) Install a new module.

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.

WY TR TR L T TR PR
P i} T .

i
2t .. .-t

T e

{a) Removing Connector (¢) Pulling out Module
Terminal Block ‘

P———]

s
o desbe

A b A s v

(b) Loosening Module Mounting Screws

Fig. 9.10 Module Replacement
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It 1s rec-

Back-up power for the GL6OS memory is provided by battery
ommended to replace the!battery every two years.

|
|
|
9.5 BATTERY REPLACEMENT ‘
|

@ Battery service life varies with the environmental! conditions (temperature and
L

|
|
humidity) and working time {AC power failure time). I

!
o |
(1) Battery Specifications |
] i

Table 9.11 gives the specifications of the battery used in the GL60H or GLY0OH.

Table 9.11 Battery Specifications |
|

Item Specif,,,ications

Name Lithium battery ;

Type BR-2.73A-1 !

Manufacturer Matsushita Battery Industry Co., Ltd. '

Nominal Voltage 3V j

Nominal Capacity 1200 m Ah

Ambient Temperature | 0°C to + 55°C '

Storage Temperature —20°C to +45°C '
- Warranty: 5 years at 25°C !

Life + Actual protective period for memory: |

1 year at 25°C
Approx Weight 15g T

@ When the battery in the Table above iz required. contact Yaskawsa representative.

1

(2) Battery Replacement Interval

|
The battery will last for a maximum of five years or until the total time of

AC power failure reaches a year. If the “BATT ALARM~ ia.mp of the
CPU module lights, replace the battery within one month. :

Approximate standards for battery replacement are given below.
Depending on GL60H or GL70H average daily operating hours

* 12 hoursday: replace every two years.
16 hoursday: replace every three years.
* 20 hoursday: 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 1s
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.

Replace the battery using the following procedures:

(D Preheat the soldering iromn. :

(@ 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 (c).

® Solder the removed leads to the new battery, using care to observe the
polarity. (Lead colors Red: Positive; Black: Negative)

(D) Place the new battery in the baitery 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
1remn.

This completes the battery replacement.

e

588-73

Front Cover (b) Takiltlg out Battery from Battery Holder

{¢c) Separating Connector from CPU Module

Fig. 9.11 Battery Replacement
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|
I
|

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 coﬂs and input
relays, simulated operatlon (forced ON and OFF) and register data and to
set and change data of holdmg registers. !

|
|
9.6 REGISTER ACCESS' PANEL i
|

. |
Fig. 9.12 shows the;reglster access panel. The RAP displays as follows
when power 1s turned on. Regists r Aceeds Paned
_ . fff | status @

-
1
-
-
-
-

{3

H
M

3
g

i

gl"

3

4
m z FT3 | £
z W TS I R B
3 * R g 2 Job

REF

+
~
1

| ’ ¥ YASKAWA
e e s

Fig. 9.1 Z_Register ] Access Panel

9.6.1 Operation Keys

|
|
_ |
Table 8.12 RAP Operation Keys |
|

Key ! Function

0 to 9 Numericalfkeys to input Nos. and numerals. Keys Al 1o F
are invalid in decimal input. |

(D Set whether to monitor registers with or without signs. Valid only
for decimal monitoring. (nvalid during monitoring of step timers
~ and port parameters.)
+ (ZBet whether to input values in registers without signs or as positive
and negatwe numerals. Valid for decimal input. (nvalid during
step timer and port parameter changes.) .

"

Depress this key to clear display to ",

CLR Depressed to reset error display or to cancel key functlon during
operation.
Used in simulated operation of coils and input relays. Depress this
DSBL key to set up simulated state (DISABLE). By depressmg it again,
the simulated state is released ENABLED ). The state reverts each
ENBEL time the key is depressed. Valid if the memory protect sw1tch 15 OFF.

Steps cannot be changed forcibly. |

|
X i
i 1
1
|
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Table 9.12 RAP Operation Keys (Cont'd)

Key Function
ON Forcibly switches coil or input relay state in a simulated condition
on or off. The state reverts each time the key is depressed. Valid
if the memory protect switch is OFF. Steps cannot be forcibly
OFF switched ON and OFF.
HEX Changes type of values and indicated value input {decimal or hexa-
decimal). Depress this key to alternately change from decimal to
DEC ‘| hexadecimal and vice versa. :
The key sets step reference. Depress this key to clear indication
STEP and function, indicating only § and the cursor. Depress again to
leave only the cursor.
ENTR This key stores input value in the holding register or sets as a port
parameter. Valid if memory protect switched off.
WHAT Depressed to show which reference No. or address is monitored at
NO? present. :
— ——
Depress this key to monitor data of reference No. or address next
NEXT . . . :
to what is being monitored at present.
Depress this key to monitor data of reference No. or address prior
PREV . - .
to what is bemg monitored at present.
REF Depress this key to monitor data of set reference No. and address.
L-RG This key sets references for link registers and link relays. Depress
once to set up link register reference acknowledge state; depress
twice to set up link relay reference acknowledge state; and depress
L-RY three times to normal reference acknowledge state.
I-RG
O-RG
S-RG
M-RG Keys for GL60V and are always invalid with GL60H or GL70H.
D-RG
#-RG
DWG
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9.6.2 Operation

(1) Displaying ON/OFIT Status of Input Refay 1 x x x xor Coi] 0 % X x X

|
Set reference number, and the status for example, of the specifiied coil will
be displayed enabled (observing ladder logic) or disabled (turned ON or
OFF independently of ladder logic).

Pepress key.!

L

Enter reference
number using

1
1
numeric keys | Note: To specify coil 00045, depress the
l keys 4 and 5 in this order. It is not
necessary to enter the leading zeros

Display is cleared to O

|
[
|
————e= Entered digits appear. l
|
I
|

! . u

i

| o ENABLE/DISABLE or ON/OFF status is
Depress key displayed.
- ) [
ENABLE ON - E_ l'\\ll .J,:i L. _ !':_-I, lh\’ !
- - |
ENABLE OFF : EINIFRILI _IOF |
j
T g
DISABLE ON OIS Bl | DN !
. 1
DISABLE OFF : Nl | Mo |
. D5 B __|O3|F|F:

* The status display is refreshed in every scanning cycle. :

« If you push |NEXT| ( IPREV] } at this time, the referenc:e number is

increased (decreased) by one and the status of the input felay or coil

identified by the updai';ed reference number appears.
|
(2) Displaying Contents of Input Register 30 x 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 will be displayed.
It is possible to select decimal or hex for the displayed data.

Depress key. m———————=— Display is cleared to ——.
Enter 5-digit L e Entered digits appear.

reference number,
using numeric
keys.

Depress key. f—————a= " The contents of register
. are displayed.

|
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- The data will be refreshed in every scanning cycle.
+ The reference number is increased (decreased ) by one every time

you push [NEXT|([PREV)).

« Display of the data changed over in decimal form and hex form alterna-

tely as you push HE_X/DEC . The decimal mode is selected first.

- Signed indication is operated as follows.

Depress “HEX/DEC.” ~ |——w= Set up decimal indication. (Not required if decimal indication is already set)

ol I I I I

Depress “+/—" —-——a= Signed indication sets in.
N : Bl J 2 [} |
T w| o I I

Depress “+/—." ——=— Unsigned indication sets in.
T i '} ] 0 |
i . [ _t | [N} ]

- By indicating negative numerals hexadecimally, " 1” 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.

Unsigned decimal numerals wil appear.

Set the register.

7 3|2 1] 5| 8
Depress “+/—." +————=— Signed numeals will appear.
- AR = R =
Depress “HEX/DEC.” = Hexadecimal numerals will a;.nphear.
— Ey oo

(3) DISABL ENABL of input Relay or Coil

[t 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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Turn off merﬁory
protect switch
P
Disptay status of - [ The status of inpul relay/coil is displayed '
input relay / coil. .
' R - B N B I I
To DISABLE |
Depress [DSBL)/ = DISABLE is displayed. |
[ENBL key. T
: EUNIE L || F
.To DISABLE ON -
' |
Depress [ON/QFF DISABLE ON is displayed. |
key_ - o= | o T1
' i B L |- \ed N
To DISABLE OFF i
|
Depress ON/OF DISABLE OFF is displayed. I
key _ —1 - __ _ _
. TN N I T D (FV =
To ENABLE |
Depress [DSBLY L ENABLE is displayed.
[ENBL] key. — — =1 =T
‘ = ih\l' .15' T il |r

ON,“OFF| , change mode alternately when depressed.
* The reference number 1s increased (decreased) by one every time NEXT

( ) is depressed:. ‘ |

(4) Setting or Altering of |Constant Register, Hoiding Register

It is possible to set a value in the constant register holding iregister of
which contents are read by the method of (2). '

Tqrn off memory
protect switch.

Display contents of are displayed.
the register.

T i i

|

i

|

The contents of the register i
|

i

A U ou

Depress [HEX/DEC ——— Data mode changes to hexadecimal.
key foread data in .

hexadecimal.

~—
-,

[
B S|
~al
o

Enter number to set

The number is displayed. (Ex. 456) ;
in the registeu_’. : -

pEC | 77 T cl ¢
(Example: 456) LT Hh b b
| - —
h |
: HEx | vl 51§
To set the number X '
in the register ‘
Depress [ENTR The display remains unchanged. (0 at the head)
key. ; ”
- ' ——
DEC | 7] 0ln wliglg
[ n ' — o
' : HEX | ™3 0| Y1 51 &
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- To input signs also, set decimal indication and set signs by depressing
“ 4+ ~ —” after inputting numerals. Then depress “ENTR” to store

numerals in the register.

Display Sign Applicable Setting Value Range
without 0 to 65535 '
DEC .
with — 32767 to 32767
HEX — 0 to FFFF

- |HEX,DEC| changes mode alternately when depressed.
« The reference number is increased (decreased) by one every time [NEXT

( |PREV|) is depressed. ’ !

(5) Indication of Data of Timer Register 50X x % ‘

- QOperate as in operating constant and holding registers.
This is possible only with unsigned decimal indication.

. Setting or change of timer register data cannot be performed as on the
programming panel.

(6) ‘Indication of Link Register Data

Set the reference No. to indicate the data of the register.

LR is displayed

Depress | L-RG/L-RY |
] 2| s
LR -
Key-in reference number [ Entered digits appear.
by numerical keys.
] - -
| R 2|5
. The contents of register
Depress """ are displayed.

-
-
a
af
o
]

{The content is 999.)

« Data is updated each scan.

- Reference No. is mcreased (decreased) by 1 each time [NEXT| (|[PREV])
key is depressed

HEX_DEC| changes mode alternately when depressed.

« The contents of link register cannot be set or changed.
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(7) Status Indication of Link Coil (Relay)

Set the reference No. to

ilndicate the link coil (relay).

twice.

Depress | L-RG/L-RY

LRY is displayed

Key-in reference number ,
by numerical keys.

Depress

REF

* The data will be refreshed in every scanning cycle.

1
| r :
1
= Entered digits appear. '
|
I [ \V3 7 -
Lo | T '\j { l L‘ I‘LJ
The contents of register i
are displayed. ;
_ |
[ [ i3 ]
LN | A N

* The reference number is increased (decreased) by one

(IPREV]) is depressed.i

* The contents of link coil (relay) cannot be set or changed.

(8) Status Indication of SFC Step

Set the reference No. to indicate whether the step

Depress

1
1
i

every fime
|

Key-in reference number
by numerical keys.

|

|

|
L.
mzlictwe.

|

1

|

1

|

Depress

REF

is active or
e Z5 s displayed.
= , _ ’
————== Entered digits appear.
|
1
- ' — i
EJ i b LI
. |
= The status 15 displayed. .
1
.- 1~ 1 - - | -
I
: 5 I B 7] C-
Inactve: _L r|\\'| = ‘r_ - lr _‘f_' tI// £

* The data will be refreshed in every scanning cycle.

+ The reference number is increased (decreased ) by one every t1me NEXT
( PREV } is depressed‘

+ Step status cannot be cl:hanged forcibly from active to mactive and vice

versa.
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(9) 8-point Indication of Input Relay and Output Coil Status

Data of eight references in succession can be indicated only w1th input
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 '
Qutput coil: 0O

+ ON and OFF state is indicated as follows:

| / | 1
! 1 | ! L

|

REF+7 - REF . “ REF" is set reference NO.

—| ——

“0" and” 1" indicate OFF and ON state

. Reference No. is increased (decreased) by 8 each time “_NEXT”_ ( “PREV" )
is depressed.

(10) Displaying Port Parameters

It is possible to display a commumcatlon 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

L——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.

Depress key.
Entered digits are displayed.
- Enter 610002 _ Sl Eslrlalal ol s
. 9600 BAUD
Baud rate is — : — - — —

Communication parameters associated with Y are as follows.
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1

Y =1 Device address: 1 t(;) 247
Y =2 Baud rate: 150, 300, 600, 1200.' 2400, 4800, 9600, or 19200

= cax | ool N B Y - . :

Y =3 ' Fl L \3 Ll hy TN Parity check performed.
' !
- - — —_— - - i
NI \EIR|ITITIY * * Parity check not performed. :
Y =4 E i N | -« Even parity. i
- |
i |
N J:’l n + + Odd parity. :

i
Y =5 Number of stop bits' 1 or 2
Y =6 Communication mode

|

|

|

. : : |
N

T . -+ RTU |

’ |

|

|

1

|

|

|

i I I B + + ASCI

Y =7 Preset value of portidelay timer {(GL60S delays response by this value}: 0 to
255 (correspond to 0 to 2550 msec)

- The value of Y is increased (decreased ) by one every Time NEXT

( ) is depressed.

+ Device address, baud rate and delay timer are displayed only with unsign-
ed decimal, | {
i
1

(11) Setting or Altering of Communication Parameters |
To set a device address or baud rate, enter the number to be set and push

, then the numberl is sgt. i

In other cases, push |[ENTR| only. Then one of two choices changes
to the other.

To change even parlity of port 2 to odd, for example;

Turn off memory
protect switch

i
l Depress key. | S
¥

nter 620004 and Parity type is l
£ 2 I .
depress key. displayed.

| Depress [ENTH] key I_ Parity type is Teo T |

M

<=
~

i

]

4

dssplayed

"« The wvalue of Y is in;creased (d_ecreased) by one every tlime NEXT

((PREV]) is depressed.
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9.6.2 Operation {(Cont'd)
(12) Displaying 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 entermg a spectal number
which is described below. 7 is flxed

VA
[ Buffer Address {hex: 000 to IFF)

: Selects Transmission or Reception Buffer
7Z = 0: Receiving buffer
7Z = 1: Transmilting buffer

Port Number
X =1: Port 1
X = 2: Port 2

+
¢

Operate as follows to look at the contents of. transmitting ‘buffer of
port 1, for example.

Depress key.
A 1 1 Iyl i1 1
Enter 711000. i | I Ll Lt i
Contents of !
! i [} : - !
Depress key. laorcéaélgglg\?gd. 1 R
Con!enié of
et f I i 7 i~ = —=
Depress [NEXT] key. o ot | T T A T

- The data is displayed in hex form at first.
+ The buffer address X X X 1is increased (decreas_ed) by one every time
NEXT| (|PREV]) is depressed.

. Transmission ~/reception buffer. contents of ports 3 and 4 cannot be dis-
played from RAP.

(13) Displaying of GL60H or GL70H System Status -

It is possible to display the GL60H or GL70H system status by entering a
special number which is described below. 3 and 0 are fixed.

0% X X X '

Address (hex) of Location Storing Sfi(ste;n Status

o -
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]

| |
GL60H or GL70H status storing address numbers are described in Par. 9.6.
Operate as follows to read the CPU stop status, for example.

|
Depress|{ CLR]key - :
I
t

|
I
1
I
|

i
-

Ny
[]

LI
=~
L]

Enter 306380

CPU stop status
Cepress key ©is displayed.

ﬁ,__
L
[
-~
Z21
-

i
: |
* The data is displayed in hex form at first. |
* The address X XXX is increased (decreased) by one every tilme NEXT
|
|
|

( ) is depressed.

(14) Failure History Staté Display

Input the following specified No. to indicate the states of past four CPU
stoppages. :
|
9000 x x |

|

i

|

|

|

Xx =(n=-1) *3+1 (n=1, 2, 3 4) !
‘[Outline of error n times before. '
XX =(n-1) *3+2, (n—1) *3+3(n =123 4) |

Details of error n times before.

9.6.3 Error Codes
(1) Wrong Operation

Table 9.12 summarizes the codes indicating wrong operations. :Wrong 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 lon the programming panel: it appears only when
RAP 1is operated. ! |

Table 9:13 Error Codes of Wrong Cperations

|

Error Ceode ‘ Error Description
ERROR 01 | Reference is not correct. :

ERROR 02| Expansion memory {for future) is not provided. .
ERROR 03 { For future expansion. i
ERROR 04 | Setting and changing data are out of range.

ERROR 05| Input relay, coil are not DISABLE. |
ERROR 06 | Setting and changing are not permitted.
ERROR 07 1 Memory protect is switched ON. |
ERROR 08 | Other wrong operations.
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9.6.2 Operation (Cont'd)
+ Return-home method

Depress CLR to indicate data or to return to, 1nd1cate data if error
occurred during data setting. In other cases, indication is cleared

@ m not only clears the digital and character displays to 0 but also cancels
the function specified. Before making a new entry,'lt is recommended to
depress twice in order to cancel the data and functlon entered.

(2) System Errors

Table 9.14 System Errors

Error Code Content

CYGERR 1D Transmission time-out error with C_PU module

CYGERR 20 | Transmission time-out error with TOP module

SERR 99 | ROM total sum errer of RAP

9.6.4 Status LED Lamp

The LED lamp located at lower I:ight of the display'p*anel is lit if the follow-
ing occurs:

- The relay switches ON during indication of the input relay data. (Except
for 8-point simultaneous indication)

- The coil switches ON during indication of the output coil data. (Except for
8-point simultaneous indication)

+ The link relay switches ON during display of the 11r1k relay data

r
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|
9.7 GL60H or GL70H SYSTAEM STATUS

The GL60H or GL70H system status is stored in fixed addreSS|of the CPU
memory and can be indicated on RAP. The system status is indicated by

bit patierns or codes. A’ 16-bit binary data can be displayed in hex form
as follows. , |

|
|
|
|
|

MSR , | 1sg
15 14 13 12 1L 10 9 8 7 6 5 4 3 2 1|0

—_
)
o

{! | DISPLAY ON RAP

Each hex digit is dlsplayed by four binary digits as follows The
relationship between the' binary and hex 1r1d1catlons permits Ius to know
which bits are 1 from the mdlcatlon on RAP, !

Hexadecimal 1 Binary Hexademimal Binary :
0 i 0000 8 1000 :
! ! 0001 9 1001 |
2 | oolo A 1010 |
-3 \ 0011 B 1011
4 { 0100 C 1100
5 0101 D 1101 ‘
6 0110 E 1110 '
7 0111 F 1111 .

Table 9.14 shows thtle GL60H or GL70H system status. The! GL60H or
GL70H 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 expansicns
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
638B
638C
638D
638E
638F
6390
6391
'$392
6393
6394
6395
6396
6397
6398
6399
630A
6398
639C
639D
639E
639F
63A0
63A1
63A2
63A3
63A4
63A5
63A6
63A7
63AS8
63A9
63AA
63AB
63AC
63AD
63AE
63AF
63B0
63B1
6382
6383
63B4

i
1
i

Table 9.15 GLB0H or GL70H System Status

GL60H. GL70H STOP STATUS

TOTAL 3UM ERROR

DATA ERROR

FOR FUTURE EXPANSION

FOR FUTURE EXPANSION

GL60H, GL7H MACHINE STATUS

RIOD1 STATUS

RIOD2 STATUS

0P STATUS.

COMM STATUS

LINK STATUS

3200]F STATUS

EXTENSIVE MEMORY STATUS

SVIF 1 STATUS

SVIF 2 STATUS

SVIF 3 STATUS

SVIF 4 STATUS

FOR FUTURE EXPANSION

FOR FUTURE EXPANSION

" FOR FUTURE EXPANSION

LOCAL 170 STATUS

RIODL STATION 1 STATUS
RIODI STATION 2 STATUS
RIODI1 STATION 3 STATUS
RIOD1 STATION 4 STATUS
RIODI STATION 5 STATUS
RIOD! STATION 6 STATUS
RIOD! STATION 7 STATUS
RIODI1 STATION 8 STATUS
RIOD1 STATION 9 STATUS
RIODI STATION 10 STATUS
RIOD1 STATION 11 STATUS
RIOD! STATICN 12 STATUS
RIOD! STATION 13 STATUS
RIODt STATION 14 STATUS
RIOD! STATION 15 STATUS
RIODI STATION 16 STATUS
RIOD1 STATION 17 STATUS
RIOD! STATION 18 STATUS
RIOD1 STATION 19 STATUS
RIOD1 STATION 20 STATUS
RIODL STATION 21 -STATUS
RIODI1 STATION 22 STATUS
- RIOD1 STATION 23 STATUS
RIOD1 STATION 24 STATUS
RIOD1 STATION 25 STATUS
RIOD1 STATION 26 STATUS
RIOD1 STATION 27 STATUS
RIOD1 STATION 28 STATUS
RIOD1 STATION 29 STATUS
RIOD! STATION 30 STATUS
RIODI STATION 31 STATUS

FOR FUTURE EXPANSION

6385
63B6
63B7

- 63B8
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63B9
63BA
63BB
63BC
63BD
63BE
63BF
63C0
83CI
63C2
63C3
63C4
63C5
63C6
63C7
63C8
63C9
63CA
63CB
63CC
63CDH
63CE
63CF
63D0
63D1
63D2
63D3
6304
63D5
63D6
63D7
63D8
63D9
63DA
63DB
63DC
63DD
63DE
63DF
63E0
63E1L
63E2
6313
63E4
63E5
63E86
63E7
63E8
63E9
63EA

RIOD2 STATION 1 STATUS
RIOD2 STATION 2 STATUS
RIODZ2 STATION 3 STATUS
RIOD2 STATION 4 STATUS
RIOD2 STATION 5 STATUS
R1IOD2 STATION 6 STATUS
R1OD2 STATION 7 STATUS
RIOD2 STATION 8 STATUS
RIOD2 STATION 9 STATUS
RIQD2 STATION 10 STATUS
RIOD2 STATION 11 STATUS
RIOD2 STATION 12 STATUS
RIODZ STATION 13 STATUS
RIODZ STATION 14 STATUS
RIODZ STATION 15 STATUS
RI1OD2 STATION 16 STATUS
RIOD2Z STATION 17 STATUS
RIOD2 STATION 18 STATUS
RIOD2 STATION 19 STATUS
RIOD2 STATION 20 STATUS
RIODZ STATION 21 STATUS
RIOD2 STATION 22 STATUS
RIOD2 STATION 23 STATUS
RIOD2 STATION 24 STATUS
RIOD2 STATION 256 STATUS
RIOD2 STATION 26 STATUS
RIOD2 STATION 27 STATUS
RIODZ2 STATION 28 STATUS
RIOD2Z STATION 29 STATUS
RIOD2 STATION 30 STATUS
RIOD2 STATION 31 STATUS

FOR FUTURE EXPANSION

LOCAL 170 ERROR (RACK 1)

LOCAL 1,70 ERROR (RACK 2)

LOCAL IO ERROR (RACK 3)

LOCAL |/0 ERROR (RACK 4)

LOCAL 1,70 ERROR (RACK 5)

STOP STATUS, TOTAL SUM
ERROR AND DATA ERROR
AT LAST POWER CUT-OFF.

STOP STATUS, TOTAL SUM ERROR
AND DATA ERROR OF ONE FOWER
CUT-OFF BEFORE THE LAST.

STOP STATUS, TOTAL SUM ERROR
AND DATA ERROR OF TWO POWER
CUT-OFF BEFORE THE LAST.

STOP STATUS, TOTAL SUM ERROR
AND DATA ERROR OF THREE POWER
CUT-OFF BEFORE THE LAGT.

LOCAL RACK STATUS

LOCAL RACK ACK STATUS

LOCAL RACK ACK HISTORY

LINK STATION STATUS




|

(1) The following names for individual bits are set in explaining the seman-
tics of the status. |

- CPU stop status ‘
|
MSB : LSB

i
§
[ Bi5 | B14 [ B13 | BI2 I:Bil | B0 |Bg|138]87|BGJB5]B4—[B3|BziBl]Boj
|
|
|
i

|
MSB | | LSB
fcis fciafca]ciz]cnn[cioJce[cs]cr]csfcs[ca]cs]ce]ci]co]

+ Table total sum error

+ Table data error |
MSB ! :  LSB
[ D15 | D14 [ D13 [ D12 ['D11 [ Do [De[D8 | D7 | D6 [Ds D4 D3 |D2]|D1[Do|
, |

i
» GL60S machine sutatus | ]

MSB ~ LSB
| Ei5 | El4 | E13 | E12 ['E1l | El0 [E9 |E8 [E7[E6 [ E5 [E4 [E3[E2[EI [E0 |

. !
» RIO station status l
MSB | LSB
[ Fis | Fua [ Fis [ Fiz [ Fir [ Fio [ro[relr7|re|rs | Fa[Fa[re]ri]rol

i
1
- Local rack status

MSB . LSB
lGis |ciaJaisfaiz lai | aiolaslas|ar]|aslas|calas|az]ai|col

- Link station status

63E9
MSB LSB
[ H31 | H30 | H2g | H2g | H27 | Ha2e [H25|H24]H23|H22|H21|H20|H19[HI8[H17[HI6]

63EA
MSB ' LSB.
[ His | Hi4 § 513 | {12 | Hiw | Hio [He |He |H7 [ He [ H5 [ Ha [H3 [H2 [HI [Ho ]
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(2) GL60H or GL70H stop status (Address 6380)

Table 9.16 GLB60H or GL70H stop status (Address 6380)

Bit _ Semantics

B15° | Set if either | or 'Bl4 to B0 is | in case CPU is stopping.

Bi4 1 if watchdog timer error.

B13 1 if real time clock error.

B12 1 if bit ALU error.

Bll 1 if invalid memory allocation. -. ; . - -
BLO -1 if tadder -circuit-error (Set if C15, D15, DI, DIO or D6 is 1.)

B9 L if action circuit error. (Set if Cl4, C6, D14, D9, or D5 is 1.)

BSg | if transition condition circuit error (Set if C13, C5, D13, D8 or D4 is 1.)
B7 1 if subroutine circuit error (Set if C12, C4, D2, D7 or D3 is 1.)

B6 | | if SFC program error (Set if C2, D2 or Dl is 1.) ' o

Bb 1 if user status table total sum error.

B4 1 if T-COP table error. (Set if Cll 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

BO Subsystem trouble

(3) Table Sum Total Errors

- Table 917 Table Sum Total Errors - -

Bit Semantics

Cis Ladder circuit total sum error

Cl4 Action circuit total sum errors

C13 | Transition condition circiit sum total errors

Clz2 Subroutine circuit sum total errors

Cl1t T-COP table sum total error

C10 2-level scan allocated table sum total error

Co ASCII allocated-table error

C8 .User rhemory allocatéd table sum total errors - ;
Cr Transmission parameter table sum total errors )
Cé6 Siep entry table sum total errors

C5 Transition entry table sum total errors . )
C4 _Subroutine entry table sumh total errors

C3 T-COP entry table sum total errors

c2 SFC flow table sum total error

Cl SFC mode table sum total errors

Co Not used.
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i
(4) Table Data Errors !

Table 9.18 Table Data Error

Bit Semantics |
D15 Ladder circuit’ EOL error |
Dl4 Action circuit ‘EQL error i
D13 Transition con:dition circuit EOL error |

D12 Subroutine c¢ircuit EQL error
D11 Ladder circuit EQOS error
D10 Ladder circuit! SON error

b9 Action circuit SOA error ' !
D8 Transition condition circuit SOT error

|
D7 Subroutine circuit SOS error !
D6 Not used. ' ‘ |
|
i

D5 Not used. '
D4 Not used.
D3 Not used.
D2 Step data erro:r |

Dl Transiticn data error
Do Not used. I

(5) GL60H or GL70H Machine Status

|

|

|

- |

Table 9.19 GL60H or GL70H Machine Status I

Bit Semantics Bit Semantics

El5 For future expansion E7 i
El4 | Local 1/OD error E6 |
El3 RIOD1 error ES5 |
E12 RIOD2 er?ror B4 ‘
Ell 10P erro;& E3 :
E10 COMM ej%ror E2 ‘
E9 Link error El ' ‘
B8 CP213 error EO ‘

|
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(6) RIOD 1,72, IOP, COMM, LINK Statsu, 3200 IF Status, SVIF Status

These status data are read out from I-F RAM of each moduie. If status
data are error cades, corresponding bit in machine status is set at "l1.”

Table 320 RIOD, 0P, COMM, LINK Status, 3200 IF Statﬁs. SVIF Status

CODE (H) Meaning
0 Normal
1 ROM error
2 RAM error
3 Common memory error
8 LINK stop {For only LINK status)
r Watchdog error ) 7
RIODI1 : 6386 ADRESS 3200 [F : 6388 ADRESS
RIODZ : 6387 ADRESS SVIF1 : 6380 ADRESS

1OP : 6388 ADRESS SVIF2:638E ADRESS
COMM : 6389 ADRESS SVIF3: 638F ADRESS
LINK : 638A ADRESS SVIF4 : 6390 ADRESS

MSB : LSB
15 ‘ 0
DISREGARD THESE BITS. THESE 4 BITS INDICATE THE
CONTENTS OF TABLE ©.18.
RIOD1, RIOD 2 : JAMSC — 1F 62 A . 32001F ; JAMSC — IF 65
10P : JAMSC — IF 60 SVIF 1 to 4 : JAMSC — IF 66

COMM : JAMSC — IF 61
LINK : JAMSC — IF 64

(7) RIOD 1 station status 1 to RIOD 2 station status 3] (Address 6395 -63 D 3)
Status data of the stations read from the remote I/Q drivers RIOD 1 and 2
enfer. ‘

Table 9.21 RI, 70 Station Status’

Bit ’ Semantics

Fl5 1 without transmission error and allocated station
Fl14 T-COP allocated data error

F13 Wrong output data length, without output data
F12 Not used. '
Fl1l Not used.

Fl10 Not used.

F9 Not used. !

F8 BUS check error _

F7 TCOP requested from RIOR (1 at power-on).

Fé Not used.

F5 Not used.

F4 Not used.

F3 1 when [0 service is less than the specified time.
F2 BUSY check error

F1 Not used.

FO 0 with normal RIOR

@ Though 2008H error occurs momentarily at RIOR power—én;
¥ this does not mean malfunctioning.
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(8 Local IO Error Table (Address 63D5-63D 9)

|
|

Data to show errors of modules mounted in the local [P 0] racksI are stored.

Fig. 9.13 shows relations}gips between hits and slots.

Nos.

63D5

6306

6307

63D8

63D9

Numerals i indicate slot
|
|
|

MSB LSB
! |
1 3| 4 il 6 :
’ |
1 3| 4 617 ]8]|s I
1 314 5:l6 78|09 !
1 3| 4 16| 7181]09 i
! )
1 314 j6789 i
i !

Eig. 9.13 Local 1.0 Error Table

(9) Local Rack status (Address 63 E6)

Data to show error of each local 10O rack are stored.

!Table 9.22 Local Rack Status

Bits ‘ Mecaning
Gls to G5 Not used

G4 | Rack 5 error

G3 1 Rack 4 error

G2 ; Rack 3 error

Gl | Rack 2 error

GO Rack | error
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(10) LINK Station Status (Address 63 E 9) SO

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 Stétic_ms
H3l Station 16 H15 Station 32
H30 Station 15 H14 Station 31 -
H29 Station 14 H13 Station 30
H238 Station 13 H12 Station 29
H27 Station 12 Hll Station 28
Hz26 Station 11 H10 Station 27
H25 Station 10 H9 Station 26
H24 Station 9 HS Station 25
H23 Station 8 H7 Station 24
H22 Station 7 H6 Station 23
Hzl Station 6 Hb _ Station 22
H20 Station 5 H4 " Station 21
H19 | ° Station 4 H3 Station 20
H18 Station 3 H2 Station 19
H17 Station 2 HI ‘Station 18
H16 Station 1 HO -Station 17
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|
|
|
|
|

9.8 TROUBLESHOOTING

In order that repairs can be made as easily and quickly as possﬂ:)le without
a knowledge of details, the GL60H or GL70H is maintained in basm units of
modules, that i1s, by module replacement. :

If a failure occurs, ithe first thing to do is to identify the problem accu-
rately and follow the prescribed procedure for maintenance. Make use of
the general GL60H or GL?OH troubleshooting flowcharts provided in this
section. . '

. |
Maintenance of the GL60H or GL70H requires spare parts listed on Par. 8.4,

1. The symbols used in the flow charts have the following meanmgs

4 [ ] : Action @ Teminal or comment <> : Decision O Connector

2. Power onoff operations are omitted from the flow charts. Normally,
power will be turned off bhefore a maintenance action, and turned on after

the action has been completed. I
|

(1) Power Supply Module Check |

Gower supply module checD i
-

Power I'amp

lit?,

) NO
Power cycled
ON-OFF-ON?

YES
[
AC input
voltage checked?
YES

Remove load medule
in order and turm
OMN/OFF the power.

Powear

lamp lit?

NO

All load

modules removed?

YES

Defective power Defective last

supply modute. removed module.

Replace power supply module.

Goper pawer supply modula

Fig. 9.14 Power Supply Module Check

Peform power
ON-OFF-ON operation.

Check AC input voltage
at power terminals of
power supply module.

AC mput
voltage ranging from 85 10
132 VAC?

Set AC Input voltage to
85to 132 VAC.

Replace power
supply module.

oL . .
@ When circuit protector trips at checking PSZ1, reset |
. the circuit protector for normal operation. !
; 1
|

|
~429- .



(2) CPU Module Check

{ CPU module check )
BATT ALARM -
- it? .
' YES

Replace battery

BATT ALARM
Iit?

. NO
NO
Perform attach operation by
connecting P150

Attach opera- NO

tion performed?

“sC
STOPPED
GLB0OS SYSTEM ERROR » ¥
® A" difplayed on P150
screen?

YES

Cioar the GLBOS memory
by P150.

r Start GLE0S by P150. J

@

YES

Proper CPU Module

Fig. 9.18 CPU

- 430

{ EDefe)cﬁ\.'e CPU module ’

Replace CPU module

Check



(3) 10 Processor Module Check

C I0P module check )

i
RUN Jamp Iit?

NO Check CPU module.

Defectve 1OP module )

Replace 10P module

C Proper |/0 module ) Check transmission secticn

|
Fig. 9.16 1,70 Processor Module Check

(4) COMM Modute Check

( COMM module check )

Check CPU modute.

Replace communication medule.

Gmper communication mod@ Chack transmission section.

Fig. 9.17 COMM Module Check

| - 431 -
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(5) RIOD Module Check

C RIOD moduie check. )

"RUN"

NO

lamp of CPU mocule
ht?

“READY” lamp

= Check CPU module.

lit?

“RMT ERR™ lamp
it?

Proper RIOD module

_‘k Deffective RIOD module )

Rapiace RIOD modute.

v

i

Check transmission section.

Fig. 9.18 RIOD Module Check Flow

(6) RIOR Module Check

C RICR module check I

“RUN"

lamp of CPU module
ht?

“READY" lamp
it?

“RMT ERR” lamp

Check CPU module.

Defective RIOR module )

}

Replace RIOR moduie.

i

170 ERR” lamp YES

l——“' Check transmission section.

7

“PP COMM ERR" YES

Check /0 allocation.

lit?

Proper RIOR module

Check I/0 section to P150

Fig. 9.19 RIOR Module Check Flow
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(7) 170 Section Check,

i
| 170 section check. )

Disconnect CH3

Is the 1I/0 correct?

Remove CH2

Is the 1/0 correct?

—

Disconnect the rack '

© NO |

For expansion disconnect 170
module nearest to the CPU
module '

|
I
|
l
!
YES f The 170 module error. } !
|
|

Replace the module.

Al
/0 medules
removed?

Replace the IOP medule, basic
power supply moduie, CPLU ) |
module. mounting base and /0
cable thatin order

Fig. 9.20 (a> 1,70 Section Check ‘
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©

Disconnect /0 module
with the biggest station
No. for expansion.

Is the 1/0 correct?

Al
stations disconnected

| RI/OD emer ) -

Replace RI/OD ‘

i

Disconnect defective rack

Replace /O buffer module

YES

Rack 4 used?

Rack 3 used?”

Is the 1/0 correct?

NQ

Ausikary power supply
medule check.

J_Defectwe /O buffer
\\ module. !

Replace I/0 buffer
moduie

Is the 1/0 correct? YES

For expansion disconnect 1/0
module nearest to the /O
buffer module

YES

{ Defectve auxiliary power
k supply medule

Replace auxliary power
supply module

Is the 1/0 correct?

ARI/O
modules
replaced?

YES

Replace mounting base. /0
cable and RIOR in the order.

ﬁconnected /0 module
\_ error

Replace module

Fig. 9.20 (b) 170 Section Check:




(8) Input Module Check

Q Input moduie check )

Monitor input by RAP or P150
by switching input signal ON
and OFF externally,

Maoritonng
drisplay of corre-
YES
; spording nput relay or input
register turned ON and OFF
correctly?

NO
Cor-
respending input
status indicating iamp
?

NO

Input
module mounted
correctly?

YES

External voltage proper?

YES

YES

NOQ

NO

Replace input module.

Maunt input madule correctiy.

Corect extemal voltage

Replace input module

_i !

( Proper input module )

' Fig. 9.21
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(9) Output Module Check

C Output module check ]

Monitor output ceil and output
register by RAP or P150

sponding cutput
status ndicating lamp

confarmed to monitering

display?

Output
module mounted

Mount output r;'hodule '
correctly.

correctiy? -

Extemal
voltage

proper?

Correct external voltage.

Replace output medule

External
devices operated
comectty?

YES

Output
module meunted
corectly?

Output
fuse blown?

Check extemal devices

( Proper output module. )

Fig. 9.22 Output
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Replace output fuse
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APPENDIX A

GLBOH, GL70H COMPONENTS LIST

Type

Function or Application

Component + - Remarks
CPU Moduie DDSCR-GL70H I(Dzrfgbri?srrl/vr?g;ré?ry G4k-word Moun:ted on M&0D
- ) i
CPU Module DDSCR-GLGOH | {7 087am memory 32k-word Mounted on MB60
Main Power 5 CPU, I0OP, 1,70 modules !
Supply Module JRMSP-PS60 (up to 6) Moun;ted on MB60
Auxiliary Power ! . Mounted on MB21
Supply Module JRMSP-PS21 | B2100, 1,70 module (up to 9) or MB70
IOP Module JAMSC-1F65 g?goc%nénﬁlgé%tsloxhglgdule, Moun:ted on MB&0
COMM Module  [JAMSCIF6l | O cqmmunieation module. Mounted on MB60
RIOD Module JAMSC-IF62A | Priver module for remate Mounted on MB60
i ines {up to 2) :
. . . |
PC Link Module |JAMSC-IFe4 | of PC link communication Mounted on MB60
3200 1/F Module |JAMSC-1Fe5 | or YENET-3200 Mounted on MB60
: communication interface i
Servo I/ F Module| JAMSC-IF66 For servo interface {up to 4) Mounted on MB60
RIOR Module JAMSC-IF70 | Heceiver module for remote Mounted on MB70
|
: For ASCII device interface Mounted on MB60,
ASCII Module JAMSC-IF71 (up to 8) MB70, ' MB7| or MB2]
FMGC Control | jAMSC-IF72 | For FMGC control Mounted on MB60
Module | :
Register Access ' Monitor modules for status !
Panel (RAP) DISCT—IFIGQ and parameter Connelcted to IOP
IO Buffer Used for .70 bus buffer, With 1,70 cable
Module JAMSC—E%.?IIOA racks 2 to 5 ' connector
. ' For mounting CPU, . !
II;/IaBS?EO Mounting JRMSI-MB60 | power supply, IOP, COMM, For réck 1
| RIOD and 1.0 modules !
{ .
. | For mounting 1.0 buffer,
%/23;‘231 Mounting JRMSI-MB21 | auziliary power supply, I'or racks 2 to 5
! [0 modules '
: | For mounting RIOR, I .
%AaBSZO Mounting JRMSI—MB?O auxiliary power supply, - . forkrfmotg station
, 1/0 modules ract
JZMSZ—W.‘ZO—I OCosnnection between racks i
.5m long |
[0 Cables ' . .
JZMSZ-W20-2 | Connection between racks
1

1.5m long

1,0 Modules

JAMSC-B2501

LOOVAC 16-point input,.
input current 10mA. 100VAC,
60Hz
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3
i

Component

Type

Function or Application

Remarks

1.0
Modules

JAMSC-B2503

200VAC 16-point input, .
input current 10mA 200VAC,
60Hz

JAMSC-B2505

100V AC 32-point input,
input current 10mA 100V AC,
60Hz .

JAMSEC-B2507

200VAC 32- point 1nput
input current 10mA ~200VAC,
60Hz

JAMSC-B2601

12,724VDC 16-point input,
input current 10mA/24-VDC
5mA . 20VDC

JAMSC-B2603

12,724VDC, 32-point input,
input current 10mA_~24VDC,
5mA 12VDC ‘

JAMEC-B2605

12,/24VDC 64-point input

JAMSC-B2607

5VDC 32-point input i

JAMSC-B250¢

100.7200VAC 16-point output,
rated output current

1A Zcircuit, 3A78 circuits

JAMSC-B2504

100,200VAC 32-point outiput,

.rated ocutput current

0.3A “circuit, 1.2A.8 circuits

JAMSC-B2600

12,724VDC 16-point output,
rated output current
2A /circuit, 5A, 8 circuits

With status
indicator

JAMSC-B2602

12,724VDC 32-point output,
rated output current
0. 3A “circuit, 0.6A 74 circuits

With status
indicator

JAMSC-B2604

12,7°24VDC 64-point output

JAMSC-B2606

5VDC 32-point output

JAMSC-B2802

Relay contact 32-point output,
relay coil voltage

24VDC, rated current

1A “circuit {220V AC),

1A Zcircuit (24VDC)

JAMSC-B2504

Bestact relay contact
16-point ocutput (independent
contact), relay coil veltage
24VDC, small load rated’

current 0.5A “circuit {220VAC),

0.3A “circuit (110VDC),
min. rating 5V, ImA

JAMSC-B2914

Bestact relay contact

16-point output (independent
contact), relay coil voltage
24VDC, general-use type rated

current 0.5A “circuit (220VAC),

0. 3A “¢circuit (110VDC), min,
rating 24V, 10mA ’ C
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Component

Type

Function or Application

Remarks

JAMSC-B2701

Register input, numerical
data (18-bit) X 8, strobe
variable period {64./32ms)

JAMSC-B2700

Register output, numerical
data (16-bit) X 8, strobe
variable period (64,732ms)

JAMSC-B2703

Analog input (AD)
0 to + [0V, 8 circuits

JAMSC-B2733

Analog input (AD)
— 10 to + [0V, 8 circuits

JAMSC-B2743

Analog input (A,”D)
4 to 20mA, 8 circuits

J AMSC-]}BZ?OZ

Analog output (D, 7A)
2 circuits

JAMSC-B2712
i

Analog output (D.A)
0 to + 5V, 2 circuits

70O o Analog output (D.A)
Modules JAMSC l:32722 -5 to + 5V, 2 circults }
Analog output (D,A) |
JAMSC_]?’ZTSZ -10 to 10V, 2 circuits !
Analog ocutput (D, A) |
JAMSC-B2742 4 to 20mA, 2 circuits |
JAMSC-B2800 | PID module circuit :
JAMSC-B2801 | Variable counter 2 circuits I
JAMSC-B2802 | Print counter 1 circuit
: Positioning (Speed analog
: command type) l-axis
JAMSC-B2803 corresponding to absolute ;
' encoder X
: Positioning (speed pulse I
JAMSCJ.BZBIS command type) l-axis '
JAMSC-B2804 | Memo link master ,
JAMSC-B2805 | Memo link slave !
! Plasma display, full-key P150 system disk
DISCT_P"}SO_IO type., 2FD is neefded.
Programming : Plasma display, sheet key P150 éystem disk
Panel DISCT-PIISO—M type, 2FD is needed.

DISCT-P140

Liguid crystal display,
sheet key type

P140 ROM pack is

needed.

Floppy Disk Unit

DISCT-FD400

Floppy disk unit for P140

Mounted on MBE60

Program creation, change,

Used in common

Pi50 Programmer |IFF70H-EOQQL storing, monitor with GL6OH (pair)
Pro- . . : Used in common
gDr;alin Ladder Lister F‘?OH-EOOIZ For program print out with GL60H
is " . ;
Blank Disk F150-000 Blank disk Format completed
P140 ROM Pack |P70H-E001 Program creation, change, !

storing, monitor

1
|
1
1
1
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APPENDIX A
GL60H, GL70H COMPONENTS LIST (Cont'd)

»

Function or Application

---Component Type Remarks
Remote [0 ‘ From R1OD, RIOR to main
Junection Cable JEZMSZ-W60 cable (3C-2V)
Remote 1,70 Main From RIOD, RIOR to mai
Cable JIMSZ-WA53 | ople (5C-FR) |
Adapter T-298 Repeater ;
JIMSZ-W1015-T1 | For. connection between - 2.5m long
P150, 10P-COMM
JZIMSZ-W1015-T2 | module ports 15m long
JIMSZ W1015-21 | For connection between ACGC |2-5m long
400 series-GL60S, 10P-COMM :
Interface JIMSZ-W1015-22 | module ports 15m long
Cable .
. JZMSZWI1017-TL | For connection between J1078 | 5™ long
modem-GL60S, 10P-COMM
JZMSZ-W1017-T2 | module ports 1511'1 long
JZ-MSZ-W1019-1 | For connection between 5m long
TZ-MSZ-W1019-2 15m long

U84, 1J843-GL60
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APPENDIX B OPERATION FUNCTION REFERENCE LIST

(1} Relay, Coil
Element Type Specifiable Reference
Symbol Name Reference Ladder Circuit | Action Circuit Transition Subroutine Circuit
' Coil 00001 to 08192* | 00001 to 08192% | 00001 to 08192* | 00001 to 08192
¥ gggﬂaﬂy Input relay | 10001to 14096 | 10001to 14096 | 10001+to 14096 | 10001 to 14096
Yo% X x Contact Step S00LtoShl2 |
Link coil D000l to D 1024 |
Coil ! 00001 to 08192 | 00001 to 08192 | 00001 to 08192 | 00001 to 08192
Lk ggsf;f“Y Input relay | 10001to 14096 | 10001 to 14096 | 10001 to 14096 | 1000I to 14096
X% % % Contact Step 5001 to §512 |
Link coil D 0001 to D 1024 .
N Coil 00001 to 08192 | 00001 to 08192 | 00001 to 08192 | 00001 to 08192
Transitional [ Iyput relay | 10001to 14096 | 10001 to 14096 | 10001 to 14096 | 10001 to 14096
—h—= Comaa ro 5001105512 !
X X X X X (OFF to ON) 'Fep - to _ _
. Link coil 30001 to D 1024 I
Coil 00001 to 08192 | 00001 to 08192 | 00001 1o 08192 | 00001 to 08192
Transitional ['nnyt relay 10001 to 14096 10001 to 14096 10001 to 14096 10001 to 14096
It} Contact Ste S00LtoS512 !
X X X X X (ON to OFF) -p - S _—
Link coil D000l to D 1024 I
_— Horizontal :
:[ Vertical . None !
Short-Circuit '
— — Coil Coil 00001 to 08191 | 00001 to 08191 | 00001 to 08191
XK K K X 0 Link coil D 0001 to D 1024 | D 0001 to D 1024 i D 0001 to D 1024
—(Lyr— Latch Coil Coil 1 00001 to 08191 | 00001 to 08191 : 00001 to 08191
X X X X X ateh Coul e coil | D 0001 to D 1024 | D 0001 to D 1024 i D 0001 to D 1024
—| p— . ' |
1 Transition | Transition coil _ _ T00ltoT512 _—
T x x x . | |

*Coil 08192 is battery coil.

(2) Timer
Element Type | Specifiable Reference |

Symbo! Name Reference Ladder Circuit | Action Circuit Transition Subroutine Circuit
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
— vl — R 1{ Holding R* | 40001 to 49999 40001 to 49999 40001 to 49999 40001 to 49999
Tlo 1-sec Constant R* 31001 to 35096 | 310011035096 | 31001 to 35096 | 31001 to 35096

— kz | | Timer 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 tc 49995 | 40001 to 49959 | 40001 to 49999 | 40001 to 49999

Link R* R 0001to 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 09959
Input R* 30001 t0 30512 | 30001 tc 30512 | 30001 to 30512 | 30001 to 30512
= = R 1| Holding R* | 40001 t0 49999 | 4000 t0 49999 | 40001 to 49959 | 40001 to 49999
TO1 0.1-sec Constant R* 31001 to 35096 | 31001 to 35096 | 3100} to 35096 | 31001 to 35096

— %2 |~ | Timer Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R Holding R* | 40001 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 00000 to 09999 | 00000 to 09999 | 00000 to 09999 | 0GO00 to (9999
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
- r } R || Holding R* | 40001 to49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
T.01 0.01 - sec Constant R*| 310010 35096 | 31001 to 35096 | 3100116 35096 | 31001 to 35096

—~ rz | | Timer Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
R Holding R™ | 40001049999 | 40001 1o 49999 | 40001 to 49999 | 40001 to 49999

Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R1024 | R 0001 to R1024

* Register : : ’

1
1
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Counter

(3)

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
Constant 00000 12 09999 | 00000 to 0999% | 00000 to 09999 | 00000 to 09999
Input R* 0001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
—  RI Up. R 1| Holding R* | 40001 tc 49999 | 40001 to 49999 | 40001 to 48999 | 40001 to 49999
UCTR Counter Constant R™ 31001 to 35096 (| 31001 to 35096 | 31001 to 35096 | 31001 to 35096
- R2 Link R* R000Lto 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 49999 | 40001 to 49999 | 40001 to 49989
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 tc 09999
] Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
] Rl Down.- R 1| Holding R™ | 40001 to 49995 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
DCTR Counter Constant B¥ 3100} 10 35096 | 310011035096 | 31001 to 35096 | 31001 to 35096
- R2 Link R* {R 0001 to R 1024 | R 0001 to R 1024 1 K 000! to R 1024 R 0001 to R 1024
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 000! to R 1024
* Register
{4) Arithmetic Operations — 1
Element Type Specifiable Reference
Symbol Name Referefice Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
Constant 00000 to 09999 | 00000 to 09999 | 00000 to 09999 | 00000 to 09599
] . B i Input R* 30001 to 3052 | 30001 to 30512 | 3000L to 30512 | 30001 to 30512
Holding R¥ | 40001 to 49999 1 40001 to 49999 | 40001 tc 49999 | 40001 to 48999
] - Addition R Constant R* 31001 o0 25096 | 31001to 35096 310011035086 | 31001 to 35096
A Link R* R 0001 to R 1024 | R 0001 to R'1024 | R 0001 to R 1024 | R 0001 to R 1024
] R3 - | Timer R* 50001 to 505612 50001 to 50512 50001 to 50512 50001 to 50512
— R3 Holding R* | 40001 to 49999 | 40001 to 45999 | 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 io R 1024
Constant 00000 to 09999 | 00000 £to 09999 | 00000 to 09999 | 00000 to 09999
] — R1 Input R* 30001 to 30512 | 30001 to 30552 | 30001 to 30512 | 30001 to 30512
Helding R* | 40001 to 49999 | 40001 1049999 | 40001 1049999 | 40001 10 49999
. Constant R¥ 31001 to 35096 | 31001 to0 35096 | 31001 to 35096 | 31001 to 35096
- H2 Subtraction |R 21— ¥
R 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 50001 to 50512 | 50001 to 50512 | 50001 to 50512
R3 Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 4000! to 49599
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
] — R1 Input R* 30001 to 30552 | 30001 to 30512 | 3000Lto 30512 | 30001 to 30512
Holding R* | 40001 to 49999 | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999
] ks Mﬁlti-ply R Constant R* 31001 1o 35096 | 31001to 3?096 31001 to 35096 | 31001 to 35096
VUL . Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R1024 R 0001 to R 1024
_ s Timer R*. 50001 to 50512 | 50001 to 50512 50001 to 50512 | 50001 to 50512
R3 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 o
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(4)

Arithmetic Operations —2

Element Type

- Specifiable Reference |

Symbol Name Reference Ladder Circuit | Action Circuit Transition  [Subroutine Circuit
Constant 00000 10 09999 | 00000 to 09999 | 60000 to 09999 | 00000 to 09990
Input R* 30001 to 30511 | 30001 to 30512 | 30001 to 30512 | 30001 to 30511
R Holding R* | 40001 to 49998 | 40001 to 49999 | 40001 to 49999 | 40001 to 49998
Constant R* 31001 to35095 | 31001 to 35096 | 31001 to 35096 | 31001 to 35095
Link R* R00CI to R L1023{ R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1023
— kKl Timer R* 50001 to 50511 | 50001 to 50512 | 50001 to 50512 | 50001 to 50511
Divide Constant 00000 to 0999% | 00000 to 09959 | 00000 to 09999 | 00000 to 09999
— k2 Input R* 30001 16 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
DIV R2 Holding R* | 40001 t0 49993 | 40001 to49999 | 40001 to 49999 | 40001 to 49999
iy LN 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 te R 1024
Timer R* 50001 to 50512 | 50001 to 50512 | 50001 to 50512 | 50001 to 50512
R3 Holding R* | 40001 to 49998 | 40001 t0 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
— Rl Input R* 30001 t0 30511 | 30001 to 30511 | 30001 to30511 | 30001 to 30511
Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
1 . L | Doubl R o Constant R* 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35095
BADD Addition Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
- L R3 Holding R* | 40001t049998 | 40001 to 49998 | 400011049998 | 40001 to 49998
Link R* R 000! to R 1023 | R 0001 to R 1023 1R 0001 to R 1023 | R 0001 to R 1023
L R Input R* 30001 to 30511 | 30001to 30511 | 30001to3051L | 30001 to 30511
Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to49998 | 40001 to 49998
| «: |— |Double 3 Constant R* 31001 to 35095 | 31001 to 35095 | 310011035095 | 31001 to 35095
PSUB Subtraction Link R* R 0001 to R 1023 | R 0001 to R 1023 R 0001 to R 1023 | R 0001 to R 1023
4 « L B3 Holding R* | 40001 to 49998 | 40001 t0 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
T Rl Input R* 30001 t0 30511 | 30001 to 30511 | 30001 to 30511 | 30001 to 30512
Holding R* | 400011049998 | 40001 to 49998 | 40001 049998 | 40001 to 49998
1 . | [Double- R2 Constant R* 31001 to 35095 | 31001 to 35095 | 31001to 35095 | 31001 to 35095
OMUL Multiply Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 tc R 1023 | R 0001 to R 1023 -
_ . | R3 Holding R* | 40001 to 49596 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 Q00! 10 R 1021
Input R* 30001 to 30509 § 30001 to 30509 | 30001 to 30509 | 30001 to 30509
R 1 | Holding R* | 40001 tc 49996 | 40001 to 49996 | 40001 to 49996 | 40001 to 49996
Constant R*| 31001 to 35093 | 31001 to 35093 | 310011035093 | 31001 to 35093
B S Link B* R 0001 to R 1021 | R 0001 to R 1021 | R 0001 to R 1021 | R 0001 to R 1021
1 ., L Bmﬁf’ Input R* | 30001 to30511 | 30001 t030511 | 30001 to 30511 | 30001 to 30511
- R 2 Holding R* | 400011049998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
4« L Constant R*| 31001 to 35095 | 31001 to 35095 31001 0 35095 | 31001 10 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 to49996 | 40001 to 49996 | 40001 to 49996
R3 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)

Sigred Arithmetic Operation

Element Type

" Specifiable Circuit

Symbol _ Name Reference Ladder Circuit | Action Cireuit | ° Transition Subroutine
R 1 Input R* T30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
. Holding R* | 400011049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
s Signed R o Constant R* 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
T " . Addition Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 000t 1o R 1024
)] - r =
o R 3 Holding R* | 40001 1049999 | 40001 to 49999 | 400011049999 | 40001 to 49999
Link R* R 000L to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
— R Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30542
i Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 1049999 | 40001 to 49999
I R Signed R2 Constant B¥ 31001 to 35096 | 31001 ic 35096 | 31001 to 35096 | 31001 to 35096
U Subtraction Link R* R 0001 to & 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
I R3 Holding R* | 40001 1049999 | 40001 to 49999 | 400011049999 | 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
- Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— R 1 s
Holding R* | 40001 to 49999 | 40001 t0 49999 | 400011049999 | 40001 t0 49999
4 ., Signed R2 Constant R* 31001to035096 | 31001t0 35096 | 31001 to 35096 | 31001 to 35096
MU Multiply Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 t0-R 1024 | R 0001 to R 1024
i ' R3 Holding R* | 400011049998 | 40001 to 49998 | 400011049998 | 40001 to 49998
Link R* R 0001 ta R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
Input R* - | 30001t030511 | 30001to 30512 | 30001to30512 | 30001 to30512
R Holding R* | 40001 t0 49998 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Constant R* 31001 to 35095 | 31001 to 35065 | 31001 to 35096 | 31001 to 35096
] L Link R* R 0001 to R 1023 | R 0001 to R 1024 | R 0001 to R 1024 | R 000! to R 1024
Signed [nput R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
- _R 2 Divide - Holding R* | 40001 to 49999 | 40001 t0 49999 | 40001 t0 49999 | 40001 to 49999
SpIy Constant R* 310011035096 | 31001.to 35096 | 31001 to 35096 | 31001 to 35096
g L Link R* R 0001 to B 1024 | R 0001 to R 1024 [R 000t to R 1024 | R 0001 to R 1024
R3 Holding. R* | 40001 1049998 | 40001 048998 | 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
| R1 Input R* 20001 to 30511 | 30001 to 30541 | 30001 to 30511 | 30001 to 30511
] < _ “|Holding R* | 40001 t049998 | 400011049998 | 40001 to 49998 | 40001 to 49998
- Snfﬂﬁ‘fe B2 Constant R* 31001 to 35095 | 31001 to 35095 | 31001 to 35095 | 31001 to 35085
ab Precision Link R* . R 0001 to R 1023 | R 0001 to R°1023 | R 0001 to R 1023 | R 0001 to R 1023
I Addition R 3 Holding R* | 40001 1049998 | 40001 to 49998 | 400011049998 | 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 11 Input R* 30001 to 30511 | 30001 to 30511 | 30001 to 30511 | 30001 to 30511
‘ Holding R* | 400011049998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49993
_ Signed Constant R* 31001 t035095 | 31001 t035095 | 31001 t0 35095 | 31001 to 35095
—. &2 Double- R2— p =0
s Procision Lirk R* R 0001 to R 1023 | R 0001 t&6 R1023 | R 000t 10 R 1023 | R-0001 to R 1023
I B Subtraction |g 3 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
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{6) Operations of Sguare Root and Tr:igonometric Function

Element Type

Specifiable Reference

i
|
!

Symbol

Name

Reference

K1
SQRT
R 2

Square
Root

R1

R2

R
SRR
R2

Double-
Precision
Square
Root

R1

Rz

R
SIN
R2

Sine

R1

Rz

R1
cos

R2

Cosine

R1

Rz

* Register

(7) Data Transfer -1

Element Type

Symbol

Name

Block Move

Ladder Circuit | Action Circuit Transition Subroutine Circuit
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 t0 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35006
Link R* R0001tc R 1024 [R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Holding R* | 40001 to 49998 | 4000 1049998 | 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 te 30512 | 30001 to 30512
Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Constant R*| 31001 to 35095 | 31001 to 35095 | 31001t0 35095 | 31001 to 35095
Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 o R 1023
Holding R* | 400011049998 | 40001 to49998 | 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 | 30001to 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 102 |R 0001 to R 102 |R 0001 to R 102
Holding R* | 400011049998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49995
Link R* R 0001 to R 1023 | R 0001 <0 R 1023 | R 0001 to R 1023 | R 0001 to R 102
Input R* 30001 to 30511 | 30001 to 30511 | 30001to 30511 | 30001 to 30511
Holding R* | 40001 to 49998 '| 40001 to 49998 | 40001 to 49998 | 40001 to 49993
Constant R*| 31001to 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* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 { R 0001 to R 1023
: 1
|
|
1 |
|
;
Specifiable Reference i
Reference Ladder Circuit | Action Ciruit Transition Subroutine Circuit
Coil Gt 00001 o 08177 | 00001 to DR177 | 00001 to 08177 | Q0001 to 08177
Input reiny Gt | 10001 t0 14081 | 10001 to 14081 | 100O! to 14081 | 10001 to 14081
Stap relav G*Y 5001 to 5497 S00Lto 5497 S001 to S 497 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
Input R* 30001 to 30512 | 30001to030512 | 30001 to 30512 | 30001 to 30512
Holding R* | 40001 t049999 | 40001 to 49999 | 40001 o 49999 | 40001 to 49999

‘I 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

Timer R*

50001 to 50512

50001 to 50512

50001 to 50512

50001 to 50512

Coil Gt

00001 to 08177

00001 to 08177

Link Coil Gt

D 0001 to D 1024

1

D 0001 to D 1009

Holding R*

40001 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

Table length

fto 100
Note: Discrete
group table length
11032 (Step relay)
1to64 (Link col

lto 100
Note: Discrete

group table length
1to64 (Link coil)

1to. 100
Note: Discrete
group table length
Lto64 (Lin%{ coil)

lto 100
Note: Discrete
group table length

* Register

t Group
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{(7) Data Transfer -2

Element Type Specifiable Reference
Symhol Name Reference Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
: Coil Gt 00001 to 08L77 | 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 Gt |- S001t05497 | S001t0S487 | S001toS497 | S001toS497
Link coil Gt [D 0001 to D 1009 | D 0001 to D'1009 | D 0001 to D 1009 | D 0001 to D 1009
-1 5 — _ Input R*- | 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Register-to- Holding R* | 40001 1049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
- v — | Table Move Constant R* 310011035096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
k=7 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 | 50001 to50512 | 50001 to 50512 | 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
Table length 1to 999 Lto 999 | lto 99% lto 999
Coil Gt 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 Gt S001 to 5497 5001 to S 497 S 001 to 5497 5001105497
Link coil Gt 1D 0001 to D 1009 [ D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
-1 ¢ B Tabi Input R* 30001 to 30512 | 30001 1o 30512 | 30001 to 30512 | 30001 to 30512
1 . L Rigiz_;i_ Holding R* | 40001 t0 49999 | 40001 to 49999 |. 40001 to 49999 | 40001 to 49999
- Move Constant R* 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35006
1 | 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 | 50001 to 50512 | 50001 to 50512 | 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
Table length 1to 999 lto 999 lto 999 1to 999
Coil Gt 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
Tnput relay Gt | 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Step relay Gt | S001t0S497 | S001to5497 | S001toS5497 | S001toS 497
Link coil Gt [D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
— 5 — Input R* | 30001t030512 | 30001tc 30512 | 30001 to 30512 | 30001 1030512
Table-to- Holding R* | 40001t0 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
— v t— | Table Move Constant R* 31001 to 35096 | 31001 035096 | 31001 to 35096 | 31001 to 35096
T 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 | 500011050512 | 50001 to 50512 | 50001 to 50512
Holding R* | 40001049998 | 40001049998 | 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 lto 999 1to 999 lto 999 lto 999
* Register t Group

@ Discrete group table length-
- -1to512 (Coil group)
- 1to 256 (Input relay group)
-1to 32 (Step relay group)
*1to 64 (Link coil group)
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{7) Data Transfer-3;

Block Move With Index- 1

|
|
|

Element Type

Specifiable Reference |

- 1to 64 (Link coil

Symbol Name Reference Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
Coil G** 00001 to 08177 | 00001 to 08177 | 00001 to08177 | 00001 to 08177
lnput relay G**| 10001 to 14081 | 10001 to 14081 | 100011014081 | 10001 to 14081
Step relay G** | S001t0S497 | S001 to S 497 S001 tals 497 S001 to S 497
Link coil G** | D 0001 to D 1009 [ D 0001 to D 1009 | D 0001 toiD 1009 | D 0001 to D 1009
5 — Input R* 30001 to 30512 | 30001 to 30512 | 30001 t0l30512 | 30001 to 30512
} Firet In Holding R* | 40001 t0 49999 | 40001 t0 49995 | 40001 t0'49999 | 40001 to 49999
— Constant R¥| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
FIn 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 t0 50512 | 50001 to 50512 | 50001 to'50512 | 50001 to 50512
Holding R™ | 40001 to 49998 | 40001 to 49998 | 40001 t049998 | 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 tto 100 Ito 10D ltal 100 lto 100
Holding R* | 40001 to 49998 | 40001 to 49998 | 40001 t0'49998 | 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
Coil G** 00001 to 08177 : Q0001 to 08177
I — | First Qut Link coil G*™ | D 0001 to D 1009 , 0001 1o D 1009
FOUT Holding R* | 40001 to 49999 | 40001 to49999 | 40001 t0'49999 | 40001 to 49999
I — Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 toR 1024 | R 0001 to R 1024
Table length ito 100 Ite 100 Ito] 100 | Yto 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
s Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
1 Table Constant R*| 31001 t0 35096 | 310011035096 | 31001 to 35096 | 31001 to 35096
— Link R* R 0001 to R 1024 'R 0001 to R 1024 | R 0001 1o R 1024 | R 0001 to R 1024
SKCH Search Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 Lo 40998
: — Link R* R 0001 to R 1023 R 0001 to R 1023 | R (001 to R 1023 | R 0001 to B 1023
Table length 1to 100 lto 100 Tto! 100 lto 100
Input R* 30001 te 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
Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
D — | Table Set Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 t& R 1024
TSIT Helding R* | 40001 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
Table length 1 to 100 1t0 100 Lto 100 I'to 100
Coil G** 00001 to 08177 | 00001+to 08177 | 00001 to 08177 | 00001 ta 08177
n L. | Get Controller Link coil G* | D 0001 to D 1009 | D 0001 to D 1009 | D 0061 to D 1009 | D 0001 to I 1009
STAT System ‘Holding R* | 400011049999 | 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 Lto 128 lto 128 lto 128 1to 128
Coil G** Q000110 08177 | 00001 ta 08177 | 00001 t0 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001t0S497 | S001t0S497 | S001toS497 | SO0 toS497
5 — Link coil G** | D 0001 to ) 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
Block Move 1 Input R* 30001 to 30512 | 30001 to 30512 | 30001 to30512 | 30001 to 30512
r — | with Destination Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 049999 | 40001 to 49999
DIBT Index Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
L — Link R* R 0001 to R 1024 { R 0001 Lo R 1024 | R 0001 to R 1024 [ R 0001 to B 1024
Timer R* 50001 to 50512 | 50001 to 50512 | 50001 to 50512 | 50001 to 50512
Holding R* | 40001 t049999 | 40001 to 49999 | 40001 1049999 | 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 1ta 100* lto 100+ 1to 100+ 1 to 100%
* Register **Group i |
Dlscrete roup tabie length: :
- 1to32 %Step relay) | —447 - .



(8) ‘Block Move with Index=2

Element Type

Specifiable Reference

= -

Ladder Circult

Subroutine Circuit

Symbol Name Reference Action Circuit Transition
Coil G** 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
Input relay G**| 10003 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001toS497 | S001t0S8497 | S001toS5497 | S00LtoS497
Tink coil G** | D 0001 to D 1009 | D 06001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
— 5 — Input R* 30001 to 30512 | 30001 1030512 | 30001 to 30512 | 30001 to 30512
Rlock Move ) Holding R* | 40001 t049999 | 40001 to 49999 | 40001 1049999 | 40001 to 49999
— " | ith Destination Constant R* 31001 t035096 | 31001t0 35096 | 31001 to 35006 | 31001 to 35096
DIBK Index Link R* . |R000Lta R 1024 | R 0001 to R 1024 | R 000L to R 1024 | R 0001 to R 1024
- L — Timer R* 50001 to 50512 | 50001 to 50512 | 50001 to 50512 | 50001 to 50512
Holding R* | 40001 to 49999 | 40001 to 4999¢ | 40001 to 49999 | 40001 1049999
Link R* R 0001 to R 1024 | R 0001 to R-1024 | R 000! to R 10247 R 0001 to R 1024
Table length 1to 100t itolo0* 1to f00Y 1to100%
— Holding R* | 40001 t0 45999 | 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
-~ w b |with Source Holding R* | 40001 t0 49999 | 40001 to 49999 |- 400011049999 | 40001 to 49999
sIke Index Link R* R 0001 to R 1024 | R 0001 to R11024 | R 0001 to R 1024 | R 0001 to R 1024
L Table length 1to-100 1to 100 | 1to 100 1 to 100
— Holding R*-| 40001 to 49999 | 400011049999 | 40001 t0 49999 | 40001 to 49999
’ Block Move 1 Link R* R 0001 to R 1024 | R 0001 to Rf1024 | R 0001 to R 1024 | R 0001 to R 1024
— o | | with Source Holding R* | 400011t049999 | 40001 to 49999 | 40001 1049999 | 40001 to 49999
K Index 2 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 1 to 100 I to 100
* Register ** Group
+ Discrete group table length:
- 1t0 32 (Step relay)
- 1to 64 (Link coil)
{9) Data Convert-1
Element Type . Specifiable Referece
Symbol Name Reference Ladder Circuit | Action Circuit Transition Subroutine Circuit
_ - Input R* 30001 to 30512 | 30001 to 30512 | 30001 1030512 | 30001 to 30512
' B Holding R™ | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
] ) | | BCD to Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
- BIN Holding R* | 4000 t0 49998 | 40001 to 49998 | 400011049998 | 40001 to 49993
| . = Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 000! to R 1023 | R 0004 to R 1023
Table length l1to 16 Lto 16 lto 16 1to 16
: Input R* 30001 to 30512 | 30001 1030512 | 30001 to 30512 | 30001 to 30512
] ; B Holding R* | 40001 1049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
B . || BIN to Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
e BCD Holding R * 1 40001 1049998 | 40001 t0 49998 | 40001 1049998 | 40001 to 49998
| ) B Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 000} to R 1023
Table length l1to 16 1to 16 lto 16 1to 16
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 48999 | 40001 to 49999
.Swap Constant R¥ 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
— b = - Link R* RO00L to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
SwAP ‘ Holding R* | 40001 t049999 | 400011049999 | 40001 1049999 | 40001 to 49995
. Link R* R 0001 to R 1024 | R 0001 ta R 1024 | R 0001 to R 1024 | R 6001 to R 1024
Table~length |- - 1to 100 1 to 100 L to 100 lto 100 -
* Rogister ’

— 448 -



(9) Data Convert-2

Element Type

Specifiable Reference .

Reference

Symbol Name Ladder Circuit | Action Circuit Transition  [Subroutine Circuit
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
- P | Hdlding R* | 40001049999 | 40001 to 49999 40001 to 49999 | 40001 to 49999
Constant R* 31001 to 35096 | 31001 to 35096 31001 to 35096 | 31001 to 35096
— I L | Sort Link R* R 0001 to R 1024 |R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
SORT Holding R* | 40001 to 49999 | 40001 to 48999 | 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 ta R 1024
Table length 1to 100 1 to 100 1to 100 1 to 100
Input R* 30001 to 30512 30001 to 30512 30001 1o 30512 30001 to 30512
— 5 | - Holding R* | 40001 to 49999 | 40001 1049999 | 40001 to 49999 40001 to 45999
Byte Cf)'nstant R* 310011035096 | 310011035096 | 310011035096 | 31001 to 35096
— I — | Solution Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 o R 1024 | R 0001 to R 1024
BYSI, Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
— i = Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to B 1023
Table length 1to 100 1to 100 1to 100 l to 100
Input R* 30001 to 30511 30001 to 30511 30001 to 30511 30001 to 30511
— 5 Holding R* | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998 | 40001 to 49998
Byte Cf)pstarlt R* 31001 to 35095 | 31001to 35095 | 31001 to 35095 | 31001 to 35095
— n ~ | Combination L.ink R R 0001 te R 1023 | R 0001 to R 1023 | R 0001 to R 1023 | R 0001 to R 1023
BYCM Holding R* | 40001 to 49999 | 40001 to 49999 40001 t0 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 1to 100 1to 100 1to 100 1to 100
Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— g | Holding R* | 40001 to 49959 | 40001 to 49999 40001 to 49999 | 40001 to 49999
Block C_onsta.nt R* 31001 to 35096 | 31001 to 35096 31001 to 35096 | 31001 to 35096
— b — | Addition Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
BADD Holding R* | 40001 t0 49998 | 40001 t0 49998 | 40001 to 49998 | 40001 to 49998
— L - Link R* R 0001 to R 1023 | R 0001 to R 1023 | R 9001 to R 1023 | R 0001 to R 1023
Table length Ito 100 lto 100 1 to 100 Fto 100
* Register ' .

{10) Matrix-1

|
|
1

Element Type

Specifiable Reference |

Symbol Name Reference Ladder Circuit | Action Circuit Transition |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** | S001t0S497 | S001t0S497 | S00110S497 | S001toS497
Link coil G**|D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
_ - B Input R* 30001 t0 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
’ Holding R* | 40001 t049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
] . = Logical Constant R¥ 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
AN AND Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 1o R 1024
_ | | Timer R* 50001 1050512 | 50001 to 50512 | 50001 to 50512 | 50001 to 50512
Coil G™* 00001 to 08177 j 00001 to 08177
Link coil G™ | D 0001 to D 1009 : D 0001 to D 1009
Holding R* | 400011049999 | 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
Table length lto100% Lto100¥ 1to 100t 1 to 1001
* Regisler *% Group i .
t Discrete group table length: ' |
- 11032 (Siep relay) :
-1t 64 (Link coil) : —449 -



(10) Matrix-2

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit Transition  {Subroutine Circuit
Coil G** 00001 to 08177 | 00001 tc 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** | S001t0S497 | S001t0oS497 | S001t0S5497 | 500! toS497
Link coil G**[D 0001 to D 1008 | D 0001 to D 1009 ; D 0001 to D 1008 | D 0001 to D 1009
N - Input R* 30001 t¢ 20512 | 300011030512 | 30001 to 30512 | 30001 to 30512
) B Holding R* | 40001 t0 49999 | 40001049999 | 40001 to 49999 | 40001 to 49999
| ) || Logical Constant R* 31001 to35096 | 31001 to 35096 | *31001to 35096 | 31001 to 35096
. OR Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
N ; Timer R* 50001 to 50512 | 5000} 1050512 | 50001 to 50512 | 50001 to 50512
Coil G** 00001 to 08177 00001 to 08177
Link coil G**|D 0001 to D 1009 : D 0001 to D 1009
Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 45999 | 40001 to 49999
Link R* R 0001 to R 10624 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
Table length Lto100% lto 100t lto 100 1to 100t
Coil G** | o0001to08177 | 00001 to 08177 | 0000L to 08177 | 00001 to 08177
Input relay G**! 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14084
Step relay G¥* | S001t0S5497 | S001t0oS497 | S001toS497 | 5001 to 8497
Link coil G** D 0001 ta D 1009 | 20001 to D 1009 | D 0001 to D 1009 | D 0001 to D 1009
- o Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 o 30512
ol Holding R* | 40001 1049999 | 40001 to 49999 | 400011049999 | 40001 to 49999
4 . L Iéii‘ﬁ’;ve Constant R*| 31001 1o 35096 | 81001 1035006 | 31001 to 35096 | 31001 to 35096
KOk OR Link R* R 0001 to R 1024 | R 0001 to R-1024 | R 0001 to R 1024 | R 0001 to R 1024
_ N Timer R* 50001 to 50512 | 50001to 50512 | 50001 1050512 | 50001 to 50512
Coil G** 00001 to 08577 : 00001 to 08177
Link coil G* | D 0001 to D 1009 D 0001 to T 1009
Holding R* | 40001t049999 | 40001 t0 49999 | 40001 to 49999 | 40001 to 49999
Link R* R 0001 to R 1024 | R 0001 to R11024 | R 0001 to R 1024 | R 0001 to R 1024
Table length 1to (00t 1to 1007Y 1to 100 1to 100t
Coit G** 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 o 08177
Input relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001105497 | S001105497 | S001t0S5487 | 5001 to 5497
Link coil G** 1D 0001 to D 1009 | D 0001 to D 1008 | D 000t 1o D 1009 | D 0001 to D 1009
N - B 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
_ ) | ! Logical Constant R 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
comp Complement 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 | 50001 to 50512 | 50001 t0 50512 | 50001 to 50512
Coil G** 00001 to 08177 : 00001 to 08177
Link coil G** | D000 to D 1009 3 0001 to D 1009
Holding R* | 40001t0 49999 | 400011049999 | 4000} 1049999 | 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 lto100% 1to 100 1to 1001 1to 100t
* Register * ¥ Croup .

t Discrete group table length:
- 1to 32 (Step relay)
+ 11064 {Link coil}
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{10) Matrix-3

Element Type

Specifiable Reference

Symbol Name Reference Ladder Circuit | Action Circuit Transition  |Subroutine Circuit
Coil G** 00001 to 08177 | 0000} tc 08177 | 00001 to 08177 | 00001 to 08177
Input relay G**| 10001 to 14081 | 10001 t0 14081 | 10001 to 14081 | 10001 to 14081
Step relay G** | S001t08497 | S001t0S497 | S001t0S497 | S001toS497
Link coil G**|D 0001 to D 1009 | D 0001 to D 1009 | D 0001 te D 1009 | D 0001 to D 1009
— s — S | Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Logical Holding R* | 40001 to 49999 | 40001 t049999 | 40001 to 49999 | 40001 to 49999
] b — | Compare Constant R*| 31001 to 35096 | 31001 to 35096 | 31001 to 35096 | 31001 to 35096
CMER Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 000t to R 1024
] ‘ — Timer R* 50001 to 50512 | 50001 to 50512 | 50001 to 50512 | 50001 to 50512
b Holding R* | 40001 t0 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
L | Table length 1to 100t 1to 100t 1to 100t 1to 100t
Constant 1 to 9600 1to 8600 1to 9600 1 to 9600
g Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— 5 L Holding R™* | 400010 49999 | 40001 t049999 | 40001 to 49999 | 40001 to 49999
Logical Lin_'k R** R 0001 to R 1024 | R 0001 to R 1024 [ R 0001 to 3 1024 | R 0001 to R 1024
- B = | Bit Modify Coil G* 00001 to 08177 , 00001 to 08177
MEi T - Link ¢coil G** | D 0001 to D 1009 1 130001 to D 1009
— L — Holding R* | 40001 to 49999 | 40001 t0 49999 | 40001 to49999 | 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 I to 600* 1 to 600 i 1o 600 110 600
* Register *% Group i

+ Discrete group table length:
- 1t0 32 (Step relay)
- 1to64 (Link coil)

¥ Discrete group table length:

+1to 512 (Coil)

*1to 64 (Link coil)

# Discréle group table length:
+ 1to 64 (Link coil)
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(10) Matrix-4

Element Type Specifiable Reference
Symbol Name Reference Ladder Circuit | Action Circuit Transition |Subroutine Circuit
Constant 1 to 9600 1 to 9600 1 to 9600 1 to 9600
. Input R* 30001 t0 30512 | 300011030512 | 30001 ta30512 | 30001 to30512
Holding R* | 40001 t049999 | 400011049999 | 400011049999 | 4000 to45999
N - B Link R* 1 R0O00I toR 1024 | R000L to R 1024 | ROGOI 10 R 1024 | R0001 to R 1024
Coil G**~ 00001 to 08177 | 00001 to 08177 | 00001 to 08177 | 00001 to 08177
| 5 || Logical Input relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
SENS Bit Sense 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* 3000 t0 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Holding R* | 40001049999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Constant R¥ 31001 to 35096 | 31001 to 35096 | 3100 ic 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 1to 600t Lto 600 1to 600t 1tos00t
Coil G** 00001 to 08177 | 00001 10 08177 | 000C1 to 08177 | 00001 to 08177
mput relay G**| 10001 to 14081 | 10001 to 14081 | 10001 to 14081 | 10001 to 14081
Link coil G* [0001 ta D 1009 | D 0001 to D 4009 | D 000! to D 1009 | D Q00 te D 1009
) . L S | Input R* 30001 to 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
Logical Holding R* | 40001 tc 49999 | 40001to49999 | 40001 1049999 | 40001 to 49999
] b | | Bit Constant R* 31001 to 35096 | 31001 to 35096 | 31001 tc 35096 | 31001 to 35096
BROT Rotate Link R* R 0C01 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
i T Coil G** 00001 to 08177 00001 1o 08177
D Link coil G** | D (001 to D 1009 . D 0001 to D 1009
Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Link R* RO001 to B 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 06001 to R 1024
L | Table length lto 100% 1to 100% lto 100t 1to 100
* Register %% Group

t Discrete group table length:

- 1to 512 {(Coil)

- 1to 256 (170 relay)
- 1to 64 (Link coil}

+ Discrete group table length:
- 1to 84 (Link ceil)
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(10) Matrix-5, Skip, Subroutine

| |
] o

Element Type Specifiable Reference !
Symbol Name Reference Liadder Circuit | Action Circuit Transition  {Subroutine Circuit
Tt Holding R* | 40001 t0 49999 | 40001 to49999 | 40001 1029999 | 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
—H ¢ | Multi-Bit Holding R* | 40001 049999 | 40001 to 49999 | 40001 1049999 | 40001 to 49999
Mo Rotate Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to'R 1024 | R 0001 to R 1024
el Table length 1 t0 100 1to 100 1tol100 1 to 100
I Holding R* | 400011049989 { 40001 1049999 | 40001 to 49999 | 40001 to 49999
TWS1 Logical Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
— ! — | Twist ; |
Tail)le length I to 100 I to 100 1 to 100 1to 100
Input R* 30001 t0 30512 | 30001 to 30512 | 30001 to 30512 | 30001 to 30512
— s — Holding R* | 40001 to 49999 | 40001 to 49999 | 40001 to 49999 | 40001 to 49999
Logical Constant R* 31001 t0 35096 | 31001t0 35096 | 31001 to 35096 | 31001 to 35096
= P — | Bit Link R* R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024 | R 0001 to R 1024
BONT Count Holding R* | 40001 1049999 | 40001 1049999 | 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 1 to 100 1t 100
Constant 1 to 9999 |
sK1p Input R* 30001 to 30512 5
| i Skip Holding R* | 4000! to 49999 —_— — _—
Constant R* 31001 to 35096 -
Link R* R 0001 to R 1024 !
COSUR —y .
I R Subroutine Constant GO0to G99 Em— _— _—

* Register
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APPENDIX C Dimensions in mm (inch)

(1) CPU Module (Type DDSCR-GL 60 H, GL70H)

% ) GLEBOS CPU
u ’ . -0RUN
oBATT BATTERY
ALARM
BATTERY / (WITH COVER OPEN)
COVER ™ {
~ /
/]
— - } .r—““?
=T
g || '\f h LI
) 2-M4
2 - ‘L“ = MODULE
N| / 2/ MTG
/ #  SCREW
NAME-"
PLATE
:’ Y, YasKawa
H | 598236
94 (370) L5 .
(0.20) - T :
A . Approx. mass: 0.75kg

(2) Main Power Supply Module (Type JRMSP-PS 60}

d} PS60 PO‘g\IER .
NAME-
.~ PLATE
e
-
/ ——
o <t
- >3]
T g
[
uw>
& TERMINAL
5 |~ COVER ACT00
wji| - TO
T POWER 120V
o SUPPLY
e TERMINALS ™
i {M4)
b GND
H
0 [l I STOP
L i 4-M4 MODULE
1 | MTG SCREW
5 94 (3.70} | 748(295)
o - 1} VIEW A

Approx. mass: 0.9kg
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|
(3) Auxiliary Power Supply Module (Type JRMSP-PS 21) |

PsS21

o
POWER

IRCUIT
PROTECTOR]

i AC
TE9100v]
??;GND
iIcsTOM

d
|] |
]
i
T
[ 0]
2
(o]
T
N
1 | CIRCUIT PROTECTOR
: TERMINAL COVER
/ POWER SUPPLY
TERMINALS (M4)™]
C ;
5 94 (3.70)

(0.20)

(4) I0P Module (Type :JAMSC-IF 60)

59.8 (2.36)

1
A

m] B0 [P
SREADY
21x1
aRxi
Q£RR1
aTxz
oRX?2?
DERR2
MEMORY
quEDCJ
@ OFF
RESET
[}
— 15w
ON
3 1 RAP
% aae |~ CONNECTOR:
g
D-SUB

9-PIN
P _;—ﬂ 0 7 CONNECTOR
[T
L N
4 |

//:——[g H [~ NAME-
(’ Ly JPLATE

§ ] 373

94 (3.70) 5 (1.47)

(5)
o201
APPROX. 90 (3 54)

— 455

2-M4 MODULE
MTG SCREW
|

VIEW A

|
|
i
Approx. mass:! 0.7 kg
I
i
I
|
|
|
|

2-M4 MODULE
MTG SCREW

VIEW A

Approx. mass:{ 0.6kg



(5) COMM Module (Type JAMSC-IF 61)

= IF&1CCHM
0 READY

DERAQ .

MEMORY
- PROTECT

Bl

RESET
[s)
15w

]

e

250 (9.84)

D-5UB

T /7 CoNECTOR |
([~ T 1] B .

= T N | 3
T P e |
! / : rnmnnnannnnn] ' vVIEW B

2-M4 MODULE
MTG SCREW

/
&=

IQS (5) 94 (3.70) ‘
| aprox 90 (354) ™ (0 20) 1
0 . . . .
b A Approx. mass: QO.6kg

(6) RIOD Module (Type JAMSC-IF 62)

F IFB2 ROD

©READY
SRMTTX
cRi

MTRX
CRMTERA

15w -

ON[ﬂs
]
4

BNC
CONNECTOR

250 {9.84)

2-M4 MODULE
MTG SCREW

LINE

PPROX ,
30 | 94 (3.74)

373
, (1.47)
(1.18) "(0.20) T

A

+ Approx. mass: 0.bkg
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(7) RIOR Module (Type JAMSC-IF 70)

1 IREADY
CYAMT TX

|
|
|
|
1
|
e , H IFT0  RIOR ]
|
|
|
|
|
|

BNC

CONNECTOR :
we | 2-M4 MODULE
MTG SCREW

250 (9.84)

- D-SUB 9-PIN

i/ |~ CONNECTOR
H

{ 59.8 {2.36)

view A

:
APPROX. 80 (3.15) 94 (3.70) 5 :
i ' (0.20)

-

Approx. mass: 0.6 kg
i

(8) Register Access Pannel: RAP (Type DISCT-IF 69)

- WALL HANGING METAL \

T
>
o~

(0.99)

STATUS©

oo
B CLA

ey ———

155 (6.10)

195 |
{0.77)
P

Approx. mass:
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(9) 1,70 Buffer Modul

e (Type JAMSC-B 2110A)

I/0 EXPANDING CABLE

(JZMSZ-W20- )

r‘i/

=Nl E B2110 &
r IY0 BUFF :
” ' '| coven 170 EXPANDING CONNECTOR
Dl (IN)
‘ 5 5
s
i : ; K "
] Q B
o & /0 EXPANDING f
CONNECTOR
N ,L”] (ouT)
|] ’ 2-M4 MODULE
; ]J MTG SCREW
- — K view A
N 463 FRONT PANNEL
) 52 (2.05) |42 (1.65) | (1.82) (AT REMOVING COVER)
5. 94 (3.70) /0 EXPANDING t
(0.20} CABLE : -
(JZMSZ-W20-7) A Approx. mass: 0.4kg
£
(10) MB 60 Mounting Base (Type JRMSI-MB 60)
480 (18.90) 21,
10,(0.39) 460 (18.11) 101(0.39} (083)
1+ %o [1[1¢ Nr1e [I[L* [e (10} OO+ Nn+ 0O . _E
— e A N Y e 3 Zn ——N =3
I - J
& & & —|
I * 53
=le
T 83
o™~
E] CI E Cl [ T N R 1:] 1 @ e
+ . .. . . . e r
FR SUPPLY MODULE PROCESSOR MODULE
E%‘L“Ngcsrog CONNECTOR IOP MODULE CONNECTOR
/0 EXPANDING CONNECTOR 6 /0 MODULE CONNECTORS
l(OOUT) \ Xﬂ\ﬁ ﬁ% f{ WITH COVER :
A A f ]

Approx. mass:
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!

|
(11) MB 21 Mounting Base (Type JRMSI-MB 22)

, 480 {18.90) : 21
0003 . 460 (18.11) I 10/039)  |(083)

25
{099)

200 {7.87}
250 (9.84)

S 0O o oo oo oo oo .

+ + L I * * L + + * * +

i
BUFFER MODULE CONNECTOR

AUXILIARY POWER SUPPLY

MODULE CONNECTOR 9 1/0O MODULE CONNECTORS
(WITH COVER)
1
[] f( A A A A A M A A
| E—

Approx. mass: 1.3kg

5

(12) MB 70 Mounting Base (Type JRMSI-MB 70)

! 480 {18.90) ' 21,
10,038} I 460 (18.11) L 10(039) (083)
! |
] * 0 %, 00> HH‘WI’L‘I'IH'I'H"I* nnnrmo 0, D_'_@
5 | ﬂ 5
| 1
® l @ L gg
: RS
‘ ‘ o|lo
| | K&
| |
i |
- 1 |
&) - - ,G s e TS e Y s A e B s
. . | . - » IS . +

POWER SUPPLY
MODULE CONNECTOR PROCESSOR MODULE-CONNECTOR

I/0 EXPANDING 8 1/0 MODULE CONNECTORS
CONNECTOR (ouT) (WITH COVER)
i 0 A A A i 8

—459 - |

|
i Approx. mass:  1.3kg
I



(13) 1,70 Cable (Type JZMSZ -W 20-1, -2)

CONNECTOR:  DOB SERIES
L+10 50-PIN (JAE)

’ B} ) . - ! —
s ‘ %
‘ . . - ! =
]
{ 84 (3.3& l , ‘ 84 (3.31k
MAKER LOT NO. ; FORM NP
I —— l L L .
b ConnneEs - — —R immmn@,_.ﬂ SIE
Type JZMSZ- . Length
W 20-1 0.5 (19.69)
W20-2 1.5 (59.06)

(14) L0 Module (Type JAMSC-B 2501)

! B . STATUS INDICATOR
o
[Te) .
- EXTERNAL CONNECTION TERMINALS
£ “(20P, M3)
B )
B
B g
ooy t
B c
& R
.HE —
i
H
3
3
i3
H B 9-M4 MODULE
d B MTG SCREW
| . N
15
o) 79 (3‘1 1 ) 059 VIEW A
- (0.20) 94 (3.70)

Approx. mass: 0.4 kg
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1

|
|
|
5 |

(15) 10O Module (Type JAMSC-B 2603) |
|

d—v\n-rmmén-mwmu—
1 ] o B2603 | STATUS .
- i # 4 INDICATOR !
I N i B |
© 308 !
| EXTERNAL CONNECTION
TERMINALS (38P, M3)
|
’ . 3 E
i © 3
1 &
(o]
! 2l
2 0]
' <
i =
i &
i
! |
; H 2-M4 MODULE
0 - : MTG sanIw
. ____JC"_ 1 g . |
25 34.7 VIEW A
5 79(311) _|lo9g) {147)
{0.20) 104 (410)

| A

1

i 1 |
Approx. mass: 05 l|<g :

|

|

|

|
(16) Programming Pannel P 150 (Type DISCT-P 150)

DISPLAY SECTION

|
|
|
I |
|
|
|

| - B
| | - DispLAY SECTION /

‘ KEYBOARD
SECTION

. CABLE COVER

KEYBOARD SECTION
—————1 - DISCT-P150-10 — _
Fmp o eI 0 pos
e o 1 RELEASE LATCH o
q_ | ™FLOPPY DISK DRIVE B =
11 "FLOPPY DISK DRIVE A IL _ =

348 (13.70) ™~ POWER DISPLAY LED 435 (17.13} of 3

(=]
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(17) Interface Cable (Type JZMSZ-W 1015-T\") S

D-SUB CONNECTOR : . o
) . FOR CPU CONNECTION

NP-D3810-12

M3 SCREW W 1015-T: ;—STAMP THE LAST
CLAMP NUBER OF TYPE NO.
DB-CS5-J9-53 ;
Type Lenght | Approx. Mass
2500
W-1015-T 1| (98742 0.2kg
1.0kg

w1015-T 2] (250%%,

(18) Remote 1,70 Adapter (Type T-02698)

2-$5
| / _

& &

.
=Qm
70 (2.76)
79 (3.11)

71 (2.86)

34.7 (1.37)
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Observe the followiing when mounting the controller in a

frame or other structure.
1

used as a reference.

. Check the

. . } |
APPENDIX D Memocon-SC GL60H, GL70H LAYOUT AND
. .
DRILLING PLAN in, mm (inch)
LOCAL CHANNEL ‘ w REMOTE CHANNEL
CONFIGURATION ; & CONFIGURATION 5
a | =
CELNGPLATE | Sl ceunGPATE 8|2
UPPER LNIT R STRUCTURE : = SUPFER UNFI'ORSTFUCTURES @ DRILLING PLAN
T TIIT . . oo - :
R 23 | 8% |
118 NS Ng Nl .
] s -
— ES 85l | B|%
"mg i ; bt £ -
o = i oYz ol
% s : ﬂ e | SI2
B s 1270 ofF
[ DUCT al | _E;,;g [ DUCT 10| B2lS| @2
i o¥|(d I o 3 ol=] T
ok 9|2 I nXi- o,
P NS o o~ N~
‘ N2l N )
f—suer—1 | 8% © [ TUCT 83 I
it . F T =g] | Tt —+
N Iﬂ P i glal | B|=
r Ng gig] | MW=
i—omeT 5Y BUET 2T M0 rapenbcies | ‘
=o o] F
j ! iz 460 (18.11) 101 FORMS SCREWS |
\ ol - aRT O~
MTG- A g |2 480 (18.90) S|= PUCT ‘
M ] e nel b ! Llioommiore)
\ BLET i 480 (18.11) I} 1 OR MORE
s 460 (18.11) | l
Bel | 7480 (1890)_| [
l L k| 20mm (0.79)
I %?;T[_fo MORE
1 BO m (2.36)
l i
|

IV}OUNTING PRECAUTIONS

The diagram above can be

- Provide a spacing of more than 80mm (3.15inch) from |the
upper module unit or from the top part of the structure to

1
ensure proper ventllatlon and for easy module replacement

Apply a ph111ps]screwdr1ver ( +) slightly diagonally wlllen
mounting or removmg a module. Provide spaces at the
top and the bottom of modules taking screwdriver and I

duct sizes into con51derat10n |

The mounting sxde 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 mounting base. |

"L d;imension {required maximum dimension
in the outline drawings of the modules 1f the module
connectors are mounted on the panel surfaces.

1
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DESCRIPTIVE INFORMATION

TOKYQOOFFICE . .
New Pier Takeshiba South Tower, 1-16-1, Kaigan, Minatoku. Tokyo 105-0022 Japan
Phone 81-3-5402-4511 Fax B1-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
Chicago-Corporate Headquarters

2942 MacArthur Blvd. Northbrook, IL 60062-2028, U.S.A.
Phone 1:847-291-2340. Fax 1-847-498-2430
Chicago-Technical Center ) .
3160 MacArthur Bivd. Northbrook, IL 60062-1917. US A
Phane 1-847-29%-0411 Fax 1-B47-291-1018

MOTOMAN INC. HEADQUARTERS }
805 Liberty Lane West Carrollton. OH 45449, U.S.A. -
Phone 1.937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundes Fiho, 620 Bairro Saude-Sao Paule-SP., Brazil CEP 04304-000
Phone 55-11-5071-2552 Fax 55-11-5581-8795

YASKAWA ELECTRIC EURCPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-61%6-888-301

Motoman Robotics AB
Box 504 S38525 Torgas, Sweden
Phone 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kammereldstra e1, 85391 Allershausen, Germany
Phone 49-8168-900 fax 49-8166-9039

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardton Woods Cumbernauld, G68 9LF, United Kingdom
Phore 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kipa Bldg #1201, 35-4 Yourdo-dong, Yeongdungpo-Ku. Seoul 150-010. Korea
Phone 82 2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC {SINGAPORE) PTE. LTD.
151 Larang Chuan. #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-282-3003 Fax 65-289-3002

YATEC ENGINEERING CORPORATION
Shen Hsiang Tang Sung Chiang Bullding 10F 146 Sung Chiang Road. Tapei, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

BENING OFFICE .
Foom No. 301 Office Building of Beijing International Club, 21
Jianguomenwa: Avenue, Beijing 100020, China

Phone 868-10-6532-1850 Fax 86-10-6532-1851

SHANGHAI OFFICE
27 Hui He Road Shanghai 200437 China
Phone 86-21-6553-6600 Fax B88-21-6531-4242

YASKAWA JASON (HK) COMPANY LIMITED
Rm 2809-10, Hong Kong Plaza. 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

TAIPEI OFFICE
Snen Hsiang Tang Sung Chiang Bulging 10F 146 Sung Chiang Road, Tapei, Tawan
Phone B86-2-2563-0010 Fax BBG6-2-2567 4677

SHANGHAI YASKAWA-TONGJI M & E CO., LTD.
27 Hur He Roa¢ Shangha) Chuna 200437
Phone 86-21-6531-4242 Fax 86-21-6553-8060

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Read, Haidian, Beijng P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7. Yongohang-Nerth Street, Beijing Economic Technological Investmant & Develapment Area,
Bayjing 100876, P.R. China

Phone 86-10-6788-0551 Fax 86-10-8788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

Specifications are subject to change without notice
for ongoing product mod fications and improvements.
MANUAL NO. SIE-C815-17.1B
© Printed in Japan November 1998 91-11
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591.58



	Top cover
	Contents
	Index
	1.Introduction
	1.1 General

	2.Configuration
	3.Specifications
	3.1 Bascic specifications
	3.2 CPU module
	3.3 Power supply module
	3.4 Communication module
	3.5 I/O buffer module
	3.6 I/O module
	3.7 Mounting base
	3.8 I/O cable
	3.9 P150 programming panel

	4.Important machine concepts
	4.1 User program configuration
	4.2 Networks
	4.3 Controller reference numbers
	4.4 GL60H,70H internal process
	4.5 Scanning
	4.6 Allowable number of memory words
	4.7 Disable function
	4.8 Trace back function

	5.Program functions
	5.1 Programming function list
	5.2 Relays
	5.3 Timers
	5.4 Counters
	5.5 Arithmetic functions
	5.6 Signed arithmetic functions
	5.7 Square root
	5.8 Trigonometric function
	5.9 Data move
	5.10 Index block move
	5.11 Data conversion
	5.12 Matrix
	5.13 Skip
	5.14 Subroutine
	5.15 Stepping switch
	5.16 ASCII commands
	5.17 COMM command
	5.18 Communication commands
	5.19 Motion commands
	5.20 Extensive register access commands

	6. SFC functions
	6.1 Outline of SFC
	6.2 Configuration of SFC program
	6.3 SFC program elements
	6.4 Step evolution rule
	6.5 SFC mode processing function
	6.6 SFC programming prohibited items
	6.7 SFC view format
	6.8 Examples of SFC flow sequence
	6.9 Method of evolution in various circumstances
	6.10 SFC simulated operation functions

	7.I/O allocation
	7.1 I/O configuration
	7.2 I/O module layout
	7.3 I/O numbers
	7.4 I/O module location
	7.5 Types of I/O modules and I/O allocation
	7.6 I/O allocation reference number
	7.7 High speed station
	7.8 I/O allocation and high speed station

	8.Applications
	8.1 Notes on applications
	8.2 Calculation of memory capacity
	8.3 Precautions for using I/O modules
	8.4 Construction, installation and wiring

	9.Handling and maintenance
	9.1 Installation procedure
	9.2 IOP and COMM setting and error indication
	9.3 Remote line setting
	9.4 Modure replacement
	9.5 Battery replacement
	9.6 Register access panel
	9.7 System status
	9.8 Troubleshooting

	Appendix A Components list
	Appendix B Operation function reference list
	Appendix C Dimensions
	Appendix D Layout



