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We thank you for your purchase of the SHARP programmable controller JW10.

Carefully read this user's manual and the JW10 instruction manual attached to the system
module of JW10 so that you are able to operate JW10 properly, having thoroughly familiarized
yourself with the functions of the system module and their operation method.

Keep this user's manual with you together with the JW10 instruction manual.

We are confident that these booklets will be helpful whenever you face problem.

Note

This book applies the following abbreviations for indicating numerical expression
methods such as addresses and setting values.

Octal ....ccovveeeen. (8) Example : 377(8)

Decimal............. (D) or no indication Example : 255(D), 255

Hexadecimal ..... (H) Example : FF(H)
Note

» This module is made in accordance with Japanese domestic specifications. Its guarantee
clauses are described in a separate guarantee card (packed together with the module).
When this module is used outside Japan, these guarantee clauses are not applicable. In
addition, the guarantee should be understood as a guarantee of the delivered product
as a single unit and every other damages or losses due to damage or malfunction of the
product will not be included in this guarantee.

» Should you have any questions and inquiries, please feel free to contact our dealers.

« The whole or partial photocopy of this booklet is prohibited.

» Contents of this booklet may be revised for improvement without notice.




( Safety Precautions )

Read this manual and attached documents carefully before installation, operation, maintenance and
checking in order to use the machine correctly. Understand all of the machine knowledge, safety
information, and cautions before starting to use. In this instruction manual, safety precautions are ranked
into "danger" and "caution" as follows.

@ Danger | : Wrong handling may possibly lead to death or heavy injury.

/N\ Caution | : Wrong handling may possibly lead to medium or light injury.

Even in the case of | A\ Caution|, a serious result may be experienced depending on

the circumstances. Anyway, important points are mentioned. Be sure to observe them
strictly.

The picture signs of prohibit and compel are explained below.

® . It means don’ts. For example, prohibition of disassembly is indicated as ( ).
0 : It means a must. For example, obligation of grounding is indicated as ( @ )-

1) Installation

/A\ Caution

* Use in the environments specified in the catalog and instruction manual.
Electric shock, fire or malfunction may be caused when used in the environments of high
temperature, high humidity, dusty or corrosive atmosphere, vibration or impact.
+ Install according to the manual.
Wrong installation may cause drop, breakdown, or malfunction.
» Never admit wire chips or foreign matters.
Or fire, breakdown or malfunction may be caused.

2) Wiring

@ Compel

 Be sure to ground.
Unless grounded, electric shock or malfunction may be caused.

/A\ Caution

» Connect the rated power source.
Connection of a wrong power source may cause a fire.
» Wiring should be done by qualified electrician.
Wrong wiring may lead to fire, breakdown or electric shock.




3) Use

{> Danger

» Don’t touch the terminal while the power is being supplied or you may have an electric shock.

» Assemble the emergency stop circuit and interlock circuit outside of the programmable
controller. Otherwise breakdown or accident damage of the machine may be caused by the
trouble of the programmable controller.

/A\ Caution

» Change of program durung operation, or "Run" or "stop" during operation should be done
with particular care by confirming safety. Misoperation may lead to damage or accident of
the machine.

 Turn on the power source in the specified sequence. Turning ON with wrong sequence may
lead to machine breakdown or accident.

4) Maintenance

) Prohibit

» Don’t disassemble or modify the modules.
Or fire, breakdown or malfunction may be caused.

/\ Caution

» Turn OFF the power source before detaching or attaching the module.
Or electric shock, malfunction or breakdown may be caused.
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(Chapter 1. Outline >

The New Satellite JW10 is a programmable controller (hereafter referred to as "PC") for controlling
small scale circuit systems up to 124 of input and output points.

Selection of 13 modules

JW10 is a compact and module type PC which has all components integrated one body. You can
choose from six models of basic modules , five models of expansion module ,and analog input/
output module in accordance with control scale and contents which are used.

Module name | Model name Outline

JW-1324K |DC input 16 points, relay output 12 points ~ Unavailable for expansion

Basic module |JW-1342K | DC input 16 points(high speed response), transistor output 12 points  Unavailable for expansion
JW-1424K |DC input 24 points, relay output 16 points  *1

JW-1442K | DC input 24 points(high speed response), transistor output 16 points *1
JW-1624K |DC input 36 points, relay output 24 points  *1

JW-1642K | DC input 36 points(high speed response), transistor output 24 points *1
Expansion JW-112N DC input 16 points

module JW-112S Transistor output 16 points

JW-114S Relay output 16 points

JW-1124NS |DC input 8 points, relay output 8 points

JW-1324NS |DC input 16 points, relay output 16 points

Analog input|JW-14AD 4 channels 0to 10V — Binary 12 bits *2
module 0 to 20mA — Binary 11 bits
Analog output| JW-12DA 2 channels Binary 12 bits — 0 to 10V *2
module Binary 11 bits = 0 to 20mA

*1 The basic modules, the JW-1424K, JW-1442K, JW-1624K, and JW-1642K, can be connected to 2
expansion modules, 1 analog input module, and 1 analog output module.
*2 The JW-14AD and JW-12DA can be connected to any basic module that is version 2.0 or later.

Large memory capacity and variety of application instructions

Though the JW10 is a compact PC, it is equipped with a large capacity data memory of 6,656
points of auxiliary relays and 2,048 bytes of registers. The JW10 has a variety of application
instructions such as logical operation instruction, arithmetic operation instruction, comparison
instruction, etc. so that it can be used for processing data.
Equipped with three types of communication function as standard
The JW10 is equipped with three types of communication functions: computer link, data link, and
remote |/O, as standard. You can construct a network system without any additional modules.
(Select one from the three communication functions for use.)
(1) Computer link
» Enables data communication between one host computer and maximum 63 modules of
JW10.
(2) Data link
» Enables data communication between one JW10 master station and maximum seven
modules of JW10 slave stations which can communicate 8 bytes of data for each transmission
and reception per one station.
(3) Remote I/O
» Enables remote data input and output between one JW10 master station and maximum
four modules JW10 slave stations and is able to transmit data through 36 points of input and
24 points of output per one station.
Data link and remote 1/O functions are available using upper model JW20H/30H as a master
station and JW10 as slave stations.
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MMI port to be used for computer link

Connection port (MMI port) of support tool can be used as computer link.

High-speed counter is integrated
The JW10 incorporates high-speed counter (two points of single-phase rising pulse input, or one
point of 90-degree phase difference 2-phase signals) of maximum frequency 10 kHz so that it can
easily receive pulses from rotary encoders.

Data converting software "Mitaro JW10" to export data to a table calculation software "Microsoft
Excel™ is available. Using this software, JW10 data can be automatically exported to an Excel
work sheet without need of any another software. For details, see the separate manual.

* Registered trade mark of Microsoft Corporation, USA.

B Version of the basic module

The system ROM on the basic module has been upgraded by adding new functions. The relation
between the additional functions and the corresponding ROM versions are listed in the following

table.
Additional functions ROM version See page
Set system m.emory #055 1.4 or later 742
(Set run/stop in error of program check)
Connection of analog input module (JW- 50 or later 15-1 10 15-10
14AD) and analog output module (JW-12DA)
Remote /O slave station battery error flag 2.3 or later 13-32

Your system ROM version number can be checked at system memory address #041.
(See page 7-11)



(Chapter 2. Safety Precautions >

(1) Setup environment
Avoid keeping the JW10 in the following conditions:
« Direct sunlight.
* Relative humidity which exceeds the range of 5 to 90 %. No condensation due to rapid temperature

variation.
. 2
+ Corrosive and flammable gases.

(2) Emergency stop circuit
* Prepare an emergency stop circuit at an external relay circuit, and connect the halt output from
the JW10. (The halt output is integrated in basic module JW-1424K/1442K/1624K/1642K.)
+ Basic module JW-1324K/1342K does not have halt output. Provide a circuit to make output of
JW-1324K/1342K normally ON, and connect this contact point into the emergency stop circuit.
In this case, set system memory #206 to 00(H) (turn OFF output when the PC stops operation.)
(3) Grounding
» Prepare a class-3 grounding of the JW10 separately. Never co-ground with high power equipment
grounding lines.
(4) Installation
» Securely fasten the fixing screws in each module, and confirm again that it is fastened prior to
supplying power. Looseness of screws may cause malfunction.
 Firmly connect cable (expansion cable), connecting to the basic and expansion modules.
Confirm connectors are fastened prior to supplying power. Looseness may cause malfunction.
When JW-1424K/1442K/1624K/1642K is used as basic module, make sure to insert a termination
connector on the end module.
Each Module has a ventilation hole to allow for cooling. Do not block the holes.
Install the JW10 vertically against a control panel.

Good; Vertical installation No good; Horizontal installation

(5) Wiring
» Keep the input/output lines away from high voltage or strong current lines such as power lines.
(6) Cautions for static electricity
« Significant amounts of static electricity may build up on the human body in extremely dry conditions.
Prior to touching the JW10, discharge the static electricity by touching grounded metals.
(7) Cleaning
+ Use the dry and soft cloths for cleaning. Volatile solvents (alcohol, paint thinner, freon etc.) and
wet rags may cause deformation of a change of color.
(8) Storage
» Keep the JW10 in cool and dry conditions as it is equipped with a battery for memory backup.
High ambient temperature may shorten its battery life.
» Do not put other objects on the JW10.
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(9) Overcurrent protection (fuse)

 Output circuit of the JW10 basic and expansion modules does not have fuse inside.
If a load connected with the output terminals is shorted, it may cause burn out of an external
wiring or the module. Therefore, insert protection fuses for outputs of each common line. These
protection fuses are to prevent abnormal heat or burn out of modules due to overcurrent. These
fuses do not protect output elements and loads.

» To secure safety, we recommend to provide fuses for each output point with enough capacity to
meet each load.

Output side of basic or Output side of basic or
expansion module expansion module
Load 1 Load Fuse l
U I i T I i
() {} '——Q—O’\c { |
O | O
Fuse Fuse
COM COM
o T o T
Load power supply Load power supply

» When a fuse is blown out, solve the cause (short-circuit of an external wiring, use of load exceeding
the rated output) and then replace the relative module.

(10) Description of relay output [output port of JW-1324K/1424K/1624K/114S/1124NS/1324NS]

A relay output is different from a transistor or other semiconductor output.Relays have a limited
lifespan, determined by the number of times the relay contracts open and close.

In addition, the actual life span of the relay output is greatly affected by the type of load connected,
and whether or not there is a protection circuit for the relay.

» Generally, inductive loads such as relays and solenoid valves generate surge voltages when the
output is turned OFF.This affects the lifespan of the relay.We recommend connecting a protective
circuit, as shown below.(If the inductive loads already have integrated protection circuits, additional
protective circuits are not necessary.)

A relay output equipped with a protective circuit will generally extend its life to two to five times
longer than that of relays without a protective circuit.

» For frequent open and close operations and for long continuous operation, we recommend using
a transistor output instead.

In case of DC power supply

}

Relay output Inductive load

S 1
‘ I_D’_I .[ DC power supply

i
|

—

!

Diode
In case of AC power supply
Relay output Inductive load

]
el
‘ ¢AC power supply

i
|

—

!

Varistor or CR surge killer



CChapter 3. System Configuration
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Basic system configuration

[1] System configuration

JW-1324K

DC input: 16 points
Relay output: 12 points
(Unavailable expansion)

JW-1342K

H

DC input: 16 points
Transistor output:

12 points
(Unavailable expansion)

JW-1424K

JW-1442K

Expansion

=i

cable

]

|

DC input: 24 points
Relay output:
16 points

JW-1624K

, , « Attached to the
DC input: 24 points .
Transistor output: expansion/analog
16 points input/analog output
module (4 cm)
JW-1642K

« JW-104EC(40 cm)

DC input: 36 points
Relay output:
24 points

DC input: 36 points
Transistor output:
24 points

JW-12KC (2 m)

PG connection cable

Note 1: Up to two expansion modules can
be connected.

Note 2: One analog input and one analog
output module can be connected.
They can be operated by any basic
module that has version 2.0 or later
ROM code.

Note 3: Only one expansion cable JW-
104EC is usable per one system.

[ Support tools )

Expansion module

JW-112N

DC input: 16 points

JW-1128 JW-114S

=)

Transisor output:
16 points

Relay utput:
16 points

JW-1124NS

JW-1324NS

DC input: 16 points
Relay output:
16 points

DC input: 8 points
Relay output:
8 points

—{ Analog input/output module }—

JW-14AD JW-12DA
-
- -
Analog input: Analog output:
4 channels 2 channels

‘ Converter

W

(Delivered with
ladder software)

Communication
adapter Il
(Delivered with
ladder software)

Personal Personal
E (IBM-PC (PC 98)
=== DOS/V)
Hand-held programmer Multipurpose
JW-13PG programmer
[with [A][B]mark] JW-50PG

[Ver.5.3 or later]

Ladder software
JW-50SP(English)
JW-52SP(Japanese)
[Ver.5.3 or later]
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[2] Table of module

module

Binary 12 bits—0 to 1

oV

Binary 11 bits—0 to 20mA

Module name Model name Outline Accessories
Basic module JW-1324K Power voltage 85 to 250VAC Instruction manual
24 VDC input 16 points
Relay output 12 points
Max. No. of I/O points 28 points
(unavailable expansion)
Program capacity  1.5K words
JW-1342K Power voltage 85 to 250VAC Instruction manual
24 VDC input
(high speed response) 16 points
Transistor output 12 points
Max. No. of I/O points 28 points
(unavailable expansion)
Program capacity  1.5K words
JW-1424K Power voltage 85 to 250VAC Instruction manual
24 VDC input 24 points
Relay output 16 points
Max. No. of I/O points 104 points
Program capacity =~ 4K words
JW-1442K Power voltage 85 to 250VAC Instruction manual
24 VDC input 24 points
Transistor output 16 points
Max. No. of I/O points 104 points
Program capacity =~ 4K words
JW-1624K Power voltage 85 to 250VAC Instruction manual
24 VDC input 36 points
Relay output 24 points
Max. No. of I/O points 124 points
Program capacity 4K words
JW-1642K Power voltage 85 to 250VAC Instruction manual
24 VDC input 36 points
Transistor output 24 points
Max. No. of I/O points 124 points
Program capacity = 4K words
Expansion module| JW-112N 24 VDC input 16 points Expansion cable (4cm)
JW-112S Transistor output 16 points Expansion cable (4cm)
JW-1148 Relay output 16 points Expansion cable (4 cm)
JW-1124NS 24 VDC input 8 points Expansion cable (4 cm)
Relay output 8 points
JW-1324NS 24 VDC input 16 points Expansion cable (4 cm)
Relay output 16 points
Analog input JW-14AD 4 channels Instruction manual
module 0 to 10V—Binary 12 bits Expansion cable (4cm)
0 to 12mA—Binary 11 bits
Analog output JW-12DA 2 channels Instruction manual

Expansion cable (4cm)
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Module name Model name Outline Accessories

Expansion cable | JW-104EC Expansion module connection cable ( 40 cm)

PG connection JW-12KC A cable (2 m) to connect between basic

cable module and support tool.

Hand-held JW-13PG LCD dot matrix display Instruction manual 1

programmer (with[A] [Bl mark)| Instruction words programmer (16 Lock spring 2

characters 4 lines ) Programmer mounting bracket 1

Retention screw of programmer
mounting bracket (M3x6) 1

Multipurpose JW-50PG LCD graphic display ( 640 x 480 dots ) | Instruction manual 5

programmer

(Ver. 5.3 or later

Built in 1 set of 3.5" floppy disk drive
Built in 1 set of 2.5" hard disk drive ( 256
MB)

Power supply cable
JW-52SP(FD)

1

Ladder software

JW-50SP Ladder software for IBM-PC Instruction manual 1
(Ver. 5.3l or Key label 1
later) Converter 1
JW-525P Ladder software for DOS/V personal| Instruction manual 1
(Ver. 5.3 or later] computer, Japanese display Key label 1
JW-92SP Ladder software for PC-98 series, Japa-| Communication adapter Il 1

(Ver. 5.3 or later

nese display
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[3] Example of system configuration

Figures in parenthesis are relay numbers (octal)

. . Input / Basic |Expansion|Expansion
System configuration output module | module 1 | module 2 Total
JW-1324K/1342K Input 16 points — — 16 points
] (00000 to 00017)
Ouput 12 points — — 12 points
(00400 to 00413)
JW-1424K71442K Input 24 points — — 24 points
(00000 to 00027)
H Ouput 16 points — — 16 points
(00400 to 00417)
Input 36 points — — 36 points
(00000 to 00043)
Ouput 24 points — — 24 points
(00400 to 00427)
JW-1424K JW-T12N Input | 24 points | 16 points — 40 points
] (00000 to 00027)| (00030 to 00047)
H H - Output 16 points — — 16 points
NN (00400 to 00417)
JW-1624K JW-1148 Input | 36 points — — 36 points
] (00000 to 00043)
| | ~ Output | 24 points | 16 points — 40 points
N = (00400 to 00427) | (00430 to 00447)
JW-1624K JW-1124NS Input 36 points | 8 points — 44 points
(00000 to 00043) | (00050 to 00057)
Output | 24 points | 8 points — 32 points
(00400 to 00427) | (00430 to 00437)
JW-1424K JW-1324NS Input 24 points | 16 points — 40 points
(00000 to 00027) | (00030 to 00047)
Output 16 points | 16 points — 32 points
(00400 to 00417) | (00420 to 00437)
Input 36 points | 16 points | 8 points | 60 points
(00000 to 00043) | (00050 to 00067) | (00070 to 00077)
Output | 24 points — 8 points | 32 points
(00400 to 00427) (00430 to 00437)
W-1424K - - . . .
) JWTT24NS JW1128 Input 24 points 8 points — 32 points
(00000 to 00027) | (00030 to 00037)
Output 16 points | 8 points | 16 points | 40 points
(00400 to 00427) | (00420 to 00427)| (00430 to 00447)
JW-1624K JW-1324NS  JW-1324NS Input 36 points | 16 points | 16 points | 68 points
(00000 to 00043) | (00050 to 00067) | (00070 to 00107)
H Output | 24 points | 16 points | 16 points | 56 points
= (00400 to 00427) | (00430 to 00447)|(00450 to 00467)
JW-1424K  JW-14AD JW-12DA JW-1124NS Input 24 points | 8 points _ 32 points
(00000 to 00027) | (00030 to 00037)
Output 16 points | 8 points _ 24 points
= Nole? _“Note? (00400 to 00417)| (00420 to 00427)

*Note 1 : For allocation of relay number, see page 10 * 3.

*Note 2 : JW-14AD and JW-12DA do not occupy I/O relay area.
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3-2 System configuration using communication

[1] Computer link system
(1) In case of using communication port

-

.

Host computer

RS-232C/422

converter
(Z-101HE)

JW10 (slave station 001(8)) JW10 (slave station 002()) JW10 (slave station 077(8))

RS-422A ; \ ; \ ;

Total length max. 1 km Max. 63 stations

/

(2) In case of using MMI port

-~

Host computer

RS-232C

RS-232C/422
converter
(Z-101HE)

RS-422A

* Possible communication between a host computer
and JW10, one to one.

Max. 1 km

~

/
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[2] Data link system
(1) In case of using the JW10 as master station

JW10 (master station 000)

|

JWA10 (slave station 001(8)) JW10 (slave station 002s)) ~ JW10 (slave station 007(s))

[ =1 =

RS-422A /\ __________ :

Total length max. 1 km Max. 7 slave stations

* Possible communication between one JW10 master station and maximum
seven JW10 slave stations, one to N modules communication.
(Communication between slave stations is not available.)

 Transmitting and receiving data capacity per station is 8 bytes.

+ Total extendible length is determined by setting communication speed.

Communication| Total length|No. of connected
speed distance slave stations
76800 bits/s 500m 7 stations
38400 bits/s 1 km 7 stations

/

(2) In case of using the JW20H/30H as master station

JW20H/30H (master station)

[0

JW10 (slave station 001(8)) JW10 (slave station 002(8)) JW10 (slave station 077(s))

i |

Total length max. 1 km

Max. 63 slave stations

JW-25CM

 Possible communication between one JW20H/30H master station and JW10

slave stations, one to N modules communication. (Communication between slave
stations is not available.)

 Transmitting and receiving data capacity per station is 8 bytes.

* Total extendible length and maximum number of connectable slave stations are
determined by setting communication speed.

Communication| Total length| No. of connected
speed distance slave stations
76800 bits/s 500m 31 stations
38400 bits/s 1 km 63 stations

* See "JW-25CM instruction manual” in detail for this system.

~




[3] Remote I/O system
(1) In case of using the JW10 as master station

JW10 (master station 000) JW10 (slave station 001(g)) JW10 (slave station 002()) JW10 (slave station003 (8)) JW10 (slave station 004(g))

RS-422A
Total length max. 1 km Max. 4 slave stations

* No. of I/O points per station is max. 60 points (input 36 points, output 24 points)

» Connection of an expansion module to a slave station is not available

 Data exchage between a master station and slave stations synchronize with
master station's operation speed.

* Total extendible length is determined by setting communication speed.

Communication| Total length| No. of connected
speed distance slave stations
76800 bits/s 500m 4 stations
38400 bits/s 1 km 4 stations

\ /

(2) In case of using the JW20H/30H as master station

4 N

JW20H/30H (master station)

= =

=¢]

Total length max. 1 km Max. 63 slave stations

JW-25CM

* No. of I/O points per station is max. 60 points (input 36 points, output 24 points)

» Connection of an expansion module to a slave station is not available.

» Data exchage between a master station and slave stations can be selected from
synchronous or asynchronous with the operation.

* Total extendible length and maximum number of connectable slave stations are
determined by setting communication speed and selection between synchronous
and asynchronous.

Communication|Operation synchronous/|Total length|No. of connected
speed asynchronous distance | slave stations
. Synchronous/ ;
76800 bits/s Asynchronous 500 m 31 stations
, Synchronous 1 km 16 stations
38400 bits/s Asynchronous 1 km 63 stations

*See "JW-25CM instruction manual” in detail for this system.
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(Chapter 4. Name and Fu

)

nction of Each Part

4-1 Basic module

Six models : JW-1324K, JW-1342K, JW-1424K, JW-1442K, JW-1624K, and JW-1642K, are avail-

able as basic module of JW10.

[JW-1324K]| [JW-1342K]

[JW-

1424K] [JW-1442K| [JW-1624K] [JW-1642K]

MMI port cover Terminal block cover

Terminal block cover

Rating plate

(Each cover opened condition)

Power terminal for sensor

Input terminal
R ERERER J%/q@ ‘g‘r’rﬁg indication
elelslelslslslelsl 1) g poweR lamp

&)

[}

@

%J S
ol

@ FG terminal—«J

| 43 RUN lamp
| T4 COMM. lamp
B\@ ERR lamp
\@ Ouput indication
lamp
=% Communication port

DIN rail lever
® Output terminal
@ Power terminal

” Sesand

®MMI port

(SRl

TS|
Rl k2R,
=

el |
==

MMI port cover (An ROM cover is equipped inside)
Terminal block cover

Terminal block cover .
Rating plate

Expansion connector cover

(Each cover opened condition)

@ Power terminal

for sensor ?)Input terminal

A0 Input indication lamp
L@ POWER lamp

=143 RUN lamp

1(® Expansion connector (OUT)
N2 Termination connector

1) Output indication lamp
() Communication port
(® Halt output terminal

DIN rail lever

@ Power terminal
Supply 85 to 250 VAC power.

@ FG terminal
Connect class-3 grounding.

® Input terminal
Connect a cable from an input device.
Terminals 0 to 3 can be used for input of a high-
speed counter.

@ Power terminal for sensor
Can be used for driving power of an external sen-
sor (24 VDC).
(JW-1324K/1342K : 0.3A,
JW-1424K/1442K/1624K/1642K : 0.4A)

(® Output terminal
Connect a cable from an output device.

(® Halt output terminal [JW-1424K/1442K/1624K/1642K only]
A relay output terminal which will open when JW10
is stopped operation.

(? Communication port
Connect a communication cable when using com-
puter link, data link, or remote I/O.

MMI port
Insert a PG connection cable (JW-12KC) to con-
nect with a support tool such as JW-13PG.
Or, insert a communication cable when using
computer link.

© Expansion connector (OUT) [JW-1424K/1442K/
1624K/1642K only]
Insert an expansion cable (4 cm) supplied with an
expansion module or JW-104EC (40 cm) for con-
nection with an expansion module for expansion
of I/0.
In case of the expansion module is not connected,
insert termination connector @ in this connector.




Input indication lamp (amber)
Lights is when the connected input devices are
functioning.
(JW-1324K/1342K: 16 pieces, JW-1424K/1442K:
24 pieces, JW-1624K/1642K: 32 pieces)
@ Output indication lamp (amber)
Lights when the outputs are functioning.
(JW-1324K/1342K: 12 pieces, JW-1424K/1442K:
16 pieces, JW-1624K/1642K: 24 pieces)
@ POWER lamp (green)
Lights when a power supply inside the basic mod-
ule is supplying 5 V power.
@ RUN lamp (green)
* During normal operation: Lights ON
» During programming using support tool
(stopped PC operation): Blinking
* Detecting an error with self diagnosis function:
Goes OFF
(Lights when battery error is occurred.)

4-2 Expansion module

@ COMM. lamp
Lights during communication through computer
link, data link, or remote I/O using the communica-
tion port.

@ ERR lamp (red)
When an error is detected with self diagnosis func-
tion, this lamp lights and PC stops operation. (In
case when battery error has occurred, the PC con-
tinues operation.)

@® ROM socket [JW-1424K/1442K/1624K/1642K
only]
Inserts a ROM (EPROM, EEPROM) for ROM op-
eration.

@ Termination connector
Makes sure to insert the termination connector on
an expansion connector (OUT) of the end module.

DIN rail lever
Moves up and down to install or detach the module
on a DIN rail.

Five models: JW-112N, JW-112S, JW-114S, JW-1124NS, and JW-1324NS, are available as expansion

module of JW10.

Terminal block cover

Expansion
connector
cover

Rating plate

Terminal block cover  Expansion connector cover

(Each cover opened condition)

Input terminal

[JW-112S | [ JW-114S |

Terminal block cover

Expansion
connector
cover

Terminal block cover .
e a Expansion connector cover

(Each cover opened condition)

ElelElE o
(@ Address . | ® Input
; EEEEE pu
marking lslelsle indication
section N _f lamp
(3 Expansion H oo H J [™@ Expansion
connector o connector
(IN) EREE j (OUT)
EEEEE

Expansion cable (4 cm)

K
*’— DIN rail lever

} @ Input terminal

(Accessory)

4-2

Qﬁ Output terminal
@ Address f@  ®0
. PR utput
marllqng EiElsia indication
section - lamp
® Expansion - [ I™® Expansion
connector connector
(IN) EEE (ouT)
\_\\.
® DIN rail lever
Expansion cable (4 cm)
} @ Output terminal
(Accessory)




JW-1124NS JW-1324NS
Terminal block cover Terminal block cover
Expansion
connector cover Expansion
Rating plate connector cover Rating plate
Terminal block cover Terminal block
Expansion connector cover cover Expansion connector cover
(Each cover opened condition) (Each cover opened condition)
ﬂD Input terminal Input terminal
== @ Address EeEEEEEs=i®
@ Addrgss ﬂ ﬁgﬁg@ ’-%/(@ Input indication marl_«ing NEEleEEEER= h/@ Ii?ﬁ(l:lattion
marking [~ _ lamp section lamp
section MDo 00 o :[ @ @ £ ) @
) Iaaas (1N E i xpansion Expansion
® Expansion | ! ] C:;,?:g:tlg: connector connector
connector (|N) o = (OUT) (|N) D[ (OUT)
@H@“@H@H@\ N Output
ot ) © Qutput indication PO oo
P lamp
\. (8 DIN rail lever
(® DIN rail lever @ Output terminal
Expansion cable (4 cm) Output terminal Expansion cable (4 cm)
(Accessory) (Accessory)
@ Input terminal ® Input indication lamp (amber)
Connects a cable from an input device. Lights when the connected input devices are func-
(2 Output terminal tioning.
Connects a cable from an output device. (JW-112N/1324NS: 16 pieces, JW-1124NS: 8
(3 Expansion connector (IN) pieces)
Inserts an expansion cable (4 cm) supplied withan ~ ® Output indication lamp (amber)
expansion module or JW-104EC (40 cm) for con- Lights when the outputs are functioning.
nection with an expansion connector of basic mod- (JW-112S/114S/1324NS: 16 pieces, JW-1124NS:
ule. When this expansion module is used as the 8 pieces)
second expansion module, insert an expansion (2 Address marking section
cable for connecting with the first expansion Writes the 2nd and 3rd digits of input relay and
module's expansion connector (OUT). output relay using an oil based ink.
@ Expansion connector (OUT) Ex.: Write "43" for top address "00430."
Inserts the expansion cable (4 cm) supplied with DIN rail lever
an expansion module or JW-104EC (40 cm) for Moves up and down to install or detach the module
connection with the first expansion module (OUT) on a DIN rail.

and second expansion module (IN).

When only one expansion module is used, insert a
termination connector which is inserted in the ex-
pansion connector (OUT) of basic module (JW-
1424K/1442K/1624K/1642K).



(Chapter 5. Installation )

5-1 Setup environment

Avoid keeping the JW10 in the following conditions:

@ Ambient temperature exceeds the range of 0 to 55°C.

(2 The relative humidity exceeds the range of 5 to 90%.

(3 Much dusts, salty and iron powders conditions.

@ Direct sunlight

(® Strong vibration and shock may be received.

® Location where corrosive, combustible, or flammable gases are generated.

@ Location where organic solvent such as benzene, thinner, or alcohol, or strong base such as
ammonia, or caustic soda may be adhered, and these atmospheric conditions.

Location which is not well ventilated, and does not provide enough space from surrounding objects
or heating devices.

5-2 Installation of basic module/expansion module

Install the module as far away as possible from high-voltage wires, high-voltage devices, power lines,
power devices, radio equipment with transmitters, and other devices that generate large power surges.

Good : Vertical installation No good : Horizontal installation

[1] Direct installation
When the module is installed directly to a panel surface, use M4 screws with a length of 15 mm or
more to secure the module.

JW-1324K, JW-1342K,
JW-1324NS

| Wiring duct |

20 min __Two M4 threaded holes
or two 4.5 mm dia. holes

M4X15 screw
JW-1324K 8

JW-1342K
JW-1324NS

90
80

NN

20 min.

Wiring duct |
100
110

[Unit: mm]
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JW-1424K, JW-1442K
JW-1624K, JW-1642K

Wiring duct |

20 min.

Four M4 threaded holes

90
80

S  orfour 4.5 mm dia. holes
JW-1424K
JW-1442K
JW-1624K
JW-1642K

20 min.

Wiring duct |

170
180

[Unit: mm]

JW-1124NS, JW-112N,
JW-112S, JW-114S, JW-14AD, JW-12DA

| Wiring duct

20 min.

920
80

JW-1124NS
JWHT12N
JW-112S
JW-114S
JW-14AD
JW-12DA

20 min.

/Two M4 threaded holes

or two 4.5 mm dia. holes

Wiring duct

54
64

[Unit: mm]

Installation dimensions between modules [using the cable (4
cm) supplied with the expansion module]

10 to 30
[Unit: mm]
q [¢)
JW-1324K or the like JW-1124NS
or the like
o o
20to 40

[2] Installation using DIN rail
Use a DIN rail having rail width 35 mm and fix using the end plates.

Installation

Lever raised condition

Fix the grooved section of module at the rear side
on the DIN rail, and press down in the direction
of the arrow.

After the installation, push the lever of the DIN
rail upward.

Removal

~

=

reedver O
river

Slot screwdri

h=Ig

Lever lowered condition

Lower the DIN rail and lever's groove using a
slot screwdriver, and then hold up entire module

to remove.

Make sure to use the end plate to fix the module.

Fixing

A

(G}

0

=

\~ End plate —/

. <
DIN

o d

End plate




Installation of expansion cable and termination connector

+ Basic module JW-1424K, JW-1442K, JW-1624K, and JW-1642K can be connected two expansion
modules at maximum, one analog input module JW-14AD, and analog output module JW-12DA.
 Use the cable (4 cm) supplied with the expansion/analog input/analog output module or JW-104EC

(40 cm) for connection to the expansion cable.
* JW-104EC can be used only one for one system. (Ex. 2)
« Install a termination connector on the end module's expansion connector (OUT).

Basic module

Note: Connect the termination connector even an
(Ex.1) Termination expansion module is not connected (this is
[ connector not required for model JW-1324K/1342K).
xpansion Expansion
Basic module module 1 module 2
)
o == Termination
(Ex. 2) 200 el F™__connector

; = = Expansion cable
(JW-104EC: 4 cm) LE,_J
Expansion cable (Accessory : 4cm)

Expansion Expansion Analog input Analog output
Basic module module 1 module 2 module module

] ( ] f_] Termination
oo | | EaE] m = ﬁ; | _comnes

e I e N e

= = =2 TeT T

Note: Do not run the expansion cable inside a wiring duct.

B Installation procedure of the expansion
cable

(D Open the expansion connector cover.

(2 Remove the termination connector which
is inserted in the expansion connector
(OUT) of the basic module (JW-1424K/
1442K/1624K/1642K).

(3 Insert the expansion cable in the expansion
connector (OUT).

@ Insert the expansion cable in the expansion
connector (IN) of the expansion module.

® Insert the termination connector, which was

Expansion cable

removed in item ) above, in the expansion CES\FI’;”SW” connector /
connector (OUT) of the end expansion String
module.

® Close the expansion connector cover.
Note 1: To remove the expansion cable or termination connector, pull the strings of each connector.

Note 2: Do not connect between IN sides of the expansion connectors, or between OUT sides of
the expansion connectors.
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(Chapter 6: Wiring )

6-1 Precautions for wiring

(1) Separate signal lines and power line of the module from high voltage lines and power lines as far
as possible. Do not run signal lines and power lines in parallel with high voltage or power lines.

(2) Provide easy-to-detach wiring thoroughly considering operability at maintenance and repair.

(3) M3 terminal screws are applied for either of power terminals, input terminals, and output terminals.
Use crimp-style terminals equivalent to JIS standard 1.25-3, and securely fix with tightening torque

4 to 8 kgf-cm.

[Recommended crimp-style terminals]

JAPAN SOLDERLESS TERMINAL MFG. fj@j: _#j
CO., LTD L L >:':

Model: 1.25-B3A 1.25-C3A 3 mm (MIN) 3 mm (MIN)
1.25-3 1.25-MS3 6 mm (MAX) 6 mm (MAX)

(4) Execute wiring work while opening the terminal block cover. Close this cover after the wiring work.

Terminal block cover closed condition Terminal block cover opened condition

Terminal block cover

Terminal block cover

6-2 Wiring to power, FG terminals, and halt output terminals

 Use twisted-pair lines of 1.25 mm? sectional area for power lines.
» Connect the halt output to the emergency stop circuit. (See "10-2 Cautions on system design")

Terminal block’s lower row of JW-1624K
AC-L |[AC-NJ[COM.B|COM.C{COM.D|COM.E|| 405 | 407 || 410 | 412 |COM.G|| 415 | 417 || 420 | 422 | 424 | 426 |COM.I||HLT-C|| L2

FG || 400 | 401 | 402 | 403 || 404 | 406 [COMF|f 411 | 413 || 414 | 416 |COMH| 421 | 423 | 425 | 427 ||HLT | L1 |SHLD
SISIRINIRIRISIRIRIRIRISIRIRINRIRIRIRI®

il i

glelelelglslaigiaigiaiaiaiaiaiaiie

/

(Twisted pair cables) —

Class-3 grounding
Halt output

85 to 250 VAC Connect to the emergency
stop circuit

Note 1: JW-1324K/1342K does not have halt output.
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6-3 Wiring to input terminal

» Separate input lines from power lines, output lines, and power lines.
+ Use cables of 0.75 to 1.25 mm? sectional area and connect using crimp-style terminals.

[1] Basic module
» Upper row of the terminal block of each module is input side.

(1) JW-1324K/1342K [DC input : 16 points]

Terminal O to 3

Terminal 4 to 17

Terminal connection diagram

Common system

1 common line for 16

points (no polarity)

Power capacity of 24
VDC for the integrated
sensor.

24 VDC = 10%, 300mA

No. of input 4 points 12 points
Rated input voltage |12/24 VDC 24 VDC
Input voltage range 10 to 26.4 VDC 20to0 26.4 VDC l l l l l l l J}
7.6 MATYP. (24 V)| (24 V) I
leabouf o T2 4 6 J10]12]14]16]
Input ON level 10 V (3 mA) max. |20V (3.5 mA) max. ‘ovkoM 1 ‘ 3 ‘ 5 ‘ 7 ‘11 ‘ 13‘15‘17‘
Input OFF level 5V (1.5 mA) min. [8V (1.5 mA) min. TTTITTIT]
Response| OFF—ON |1 ms max. 10 ms max.(JW-1324K) LT
1 ms max.(JW-1342K) T T T T T T T T
time ON—OFF 10 ms max. (JW-1324K)
1 ms max. 1 ms max.(JW-1342K)

(2) JW-1424K/1442K [DC input : 24 points]

Common system

1 common line for 24 points (no polarity)

Power capacity of 24
VDC for the integrated
sensor.

24 VDC = 10%, 400mA

Terminal 0to 3 | Terminal 4 to 27 | Terminal connection diagram
No. of input 4 points 20 pOintS
Rated input voltage |12/24 VDC 24 VDC
|nputvo|tage range 10 to 26.4 VDC 20 t0 26.4 VDC l l l l l l l l l l l L
Rated input current 3.6 mMATYP.(12V) 4.8 mA TYP. ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
R T RS oL T T T T
+24VLOMA O | 2 | 4 | 6 |10|12|14|16|20|22|24 |26
Input ON level 10V (3 mA) max. |20V (3.5mA)max.|| | Sormer ToTs s [n[w[s[v]e[mlelz] [ [ L]
Input OFF level 5V (1.5 mA) min. |8V (1.5 mA) min. TTTTIT I T
Response| OFF—~ON |1 ms max. 10 ms max.(JW-1424K) L]
1 ms max.(JW-1442K) I T T T T I T T T T I T
time ON—OFF |4 ms max 10 ms max.(JW-1424K)
: 1 ms max.(JW-1442K)

(3) JW-1624K/1642K [DC input : 36 points]

Terminal O to 3

Terminal 4 to 43

Terminal connection diagram

Common system

1 common line for 36

points (no polarity)

Power capacity of 24
VDC for the integrated
sensor.

24 VDC = 10%, 400mA

No. of input 4 points 32 points
Rated input voltage |12/24 VDC 24 VDC
Input voltage range |10 t0 26.4 VDC 20 to 26.4 VDC
Rated input current |3.6 MATYP. (12V) [4.8 mATYP. PTITITITI T T T
7.6 MATYP. (24 V) |(24 V)
Input ON level 10 V(3 mA) max. |20V (3.5mA) max. p@um\I\1\jo\L\11\l\jo\jz\i\l\jo\jz\jqi\l\jz\
Input OFF level 5V (1.5 mA) min. [8V (1.5 mA) min. [ovhoud 1 [ 3]s 7[11]18]15][17]21]28]25]27]31]sa]as[a7]a1]4s]
Response |[OFF—ON |1 ms max. 10 ms max.(JW-1624K) PIITI I T DT
1 ms max (JW-1642K) LR EEEL LR
ti ON—OFF 10 ms max.(JW-1624K)
" 1 ms max. 1 ms max.(JW-1642K)

1




In case of using an external power supply

« If 24 VDC power for the integrated sensor is insufficient capacity, supply power from outside.

External power
—

In case of sensor input

leafouf 0 [2] 4] 6]
OV poma| 1

Q_T

In case of switch input

In case of using 12 V power supply

 Rated input voltage of input terminals 0 to 3 is 12/24 VDC. (Available for the high-speed counter

input)

* In case of providing two power supplies (12 VDC and 24 VDC) separately, wire as shown below.

Power capacity of
Basic module 24 VDC for
integrated sensor
JW-1324K
300 mA
JW-1342K
JW-1424K
JW-1442K
400 mA
JW-1624K
JW-1642K

In case of common use with 24 VDC power
for the integrated sensor

Rotary encoder

Note: In this case, the external 12 VDC power
supply and the 24 VDC power for the
integrated sensor are common for their
positive (+) line side. Therefore, make
sure to separate them at their negative

(-) line side.

Note:

In case of common use with an external
24 VDC power

ov
Output Rotary encoder
Ex1elrnal power
I

12V +12V

External power|

24V

In this case, the external 12 VDC power
supply and the external 24 VDC power
are common for their positive (+) line
side. Therefore, make sure to separate
them at their negative (-) line side.
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[2] Expansion module
* In JW-1124NS and JW-1324NS, upper row of the terminal block is input side. In JW-112N, upper

and lower rows of the terminal block are input side.
(1) JW-112N [DC input : 16 points]

Terminal0to 7 x 2

No. of input 16 points
Rated input voltage |24 VDC
Input voltage range |20 to 26.4 VDC

Rated input current

4.8 MATYP. (24 V)

Input ON level

20 V (3.5 mA) max.

Input OFF level

8V (1.5 mA) min.

Response | OFF—ON

10 ms max.

time ON—OFF

10 ms max.

Common system

1 common line for 8 points X 2

Terminal connection diagram
(Upper terminal)

(Lower terminal)

[TTT ]

poug o [ 2 |
foud 1 [a[5]7]

[4]e]

Relay numbers are allocated from 0 to 16 from upper to lower
rows of the terminal block.

(2) JW-1124NS [DC input : 8 points]

Terminal O to 7

No. of input

8 points

Rated input voltage

24 VDC

Input voltage range

20 t0 26.4 VDC

Rated input current

4.8 mATYP. (24 V)

Input ON level

20 V (3.5 mA) max.

Input OFF level

8V (1.5 mA) min.

Response| OFF—ON

10 ms max.

time ON—OFF

10 ms max.

Common system

1 common line for 8 points

Terminal connection diagram

(3) JW-1324NS [DC input : 16 points]

Terminal 0to 7 X 2

No. of input 16 points
Rated input voltage |24 VDC
Input voltage range |20 to 26.4 VDC

Rated input current

4.8 MATYP. (24 V)

Input ON level

20 V (3.5 mA) max.

Input OFF level

8 V (1.5 mA) min.

Response | OFF—ON

10 ms max.

time ON—OFF

10 ms max.

Common system

1 common line for 16 points

Terminal connection diagram

Relay numbers are allocated from 0 to 16 from left to right points
of the terminal block.




[3] Precautions for connecting input device
(1) ON/OFF time of the input signal
« In order to ensure ON/OFF condition of the input device correctly (limit switch etc.) on the operation
of the JW10, ON or OFF time should meet the following conditions.

ON time of the input device (Ton) Ton > At + ton
OFF time of the input device (Torr) Toff > At + toff
At 1 scanning time of PC
ton OFF to ON response time of the input
port
toff ON to OFF response time of the input
port
Ton Torr

Contact point of
the input device
ton ‘ toff

Logic side of Y
the input port /

( L
4‘ L%Atmin. 4 L%Atmin.

+ In the input/output process at the beginning of each scanning cycle, ON/OFF state of the logic
side of the input port is written in the data memory and used as input data for operation of the
user's program within its scanning cycle. Therefore, if ON or OFF time of the logic side of the
input port is less than 1 scanning time (At), ON/OFF data may not be included in the data memory.

Note 1: The response time of the input port is made by the electricity charge/discharge

characteristics of the integral circuit of the input port, and it varies depending on the time
of duration of ON or OFF.

Contact point of ~ ———T===========-- :
the input device .

Electricity charge/discharge

= < Upper limit value of the logic side
characteristics of the integral circuit ~

Logic side of
the input port

—{ ton ‘& —» toff L

« toff shows the difference, shown in the above, between the case when the ON time of the
contact point of the input device is longer as shown by dotted lines and the case when the ON
time is shorter as shown by solid line.

(Calculation example in case the JW-1324K is used as basic module)
If 1 scanning time is 5ms,

Ton>At+ton=5+10= 15 (ms)

Toff > At + toff =5 + 10 = 15 (ms)



(2) Connectable input device

 The followings are sensors and switches which can be connected as input. See below for selection
and connection of the input device.

) @

DC 2-lines system input port NPN open-collector output type
N

oy
I T

x| ' Gm@
] COM

L

b

® @

NPN current output type PNP current output type
Input port Input port

Q
o]
<

7
<
Pt

&

Contact point output type

-_-j IN
G

Input port

L]

i
)
L

» Use a transistor having current driving capacity larger than that of the constant input current of
the input port.

+ In case of D, pay attention to leakage current at OFF. (When
leakage current is higher than the OFF input current level of the [ voitage output type
input port, the proximity switch may not turn OFF.) e

 Be careful that voltage output type DC input device shown in the
right may not be connected. (Driving capacity of an output transistor
should be higher than the ON level of the input port).




(3) Countermeasure for leakage current on input device
In case of connecting with limit switch with LED or the like, there is also leakage current at OFF. If
the leakage current is higher than the OFF level of the input port, the input port may not turn OFF,
or noise margin at OFF state may drop.

Ref
Limit switch with LED (Reference)
e , Input port Calculation of leakage current ic
L IN . V—VF
Rs ‘E’l = Rs+Rin
. V . Power supply voltage
“Leakage : ;'": [] Rin VF . Voltage drop in the forward direction of LED
current Rs . Current limit resistance
i Rin . Input impedance of input port
| COM[ in. INp p putp

Input port

Countermeasure | Connection of bleeder resistance Input IN

As a countermeasure, a bleeder resistance can Rpply

be inserted in the input side of the input port as

Input device with L .
shown below. leakage current | Bleeder $R |:| Rin
resistance l
Choose the bleeder resistance value R to meet o -

the following conditions: COM

i — ( RinXR
=\ Rn+R

Composite impedance of the bleeder resistance and the input impedance

) <Vin OFF

ic - Current leakage of the input device
) x0.5 Vin oFf . Input of the input port OFF level voltage
Margin Rin : Input impedance of the input port

V : Input power supply voltage

R ( Vin oFr X Rin
RinxIL—Vin OFF

In this case, the rating electric power W is,

V2

W>R

X3

Margin

[Example] In case that the JW-1324K is used as a basic module at the input power supply voltage
of 24 V, and that the leakage current of the input device is 6 mA,
iL= 6 mA
VinorF = 8V
Rin = 5 kohm
V=24V
8X5

R < TEX6-8 X 0.5 = 0.909 kohm

If Ris 0.9 kohm

242

w> 0.9x10°

X3=192W

W will be 2 W.



6-4 Wiring to output terminal

+ Use cables of 0.75 to 1.25 mm? sectional area and connect using crimp-style terminals.
» Make sure to insert fuses which match each load in order to secure safety for every output circuit for
common.

[1] Basic module
» Lower row of terminal block of each module is output side.
(1) JW-1324K [Relay output : 12 points]
Terminal 400 to 413 Terminal connection diagram
No. of output 12 points
Max. open-close 250 VAC/30 VDC
voltage and current |2 A/point 2 A/common
Min. load 5VDC 10 mA L

Load® O E

[ieJrenlaot[soafsosfaorlatofarefind L2
|Fa400la02]s04]a0efuousla11]13] L1 s

Response | OFF—~ON |10 ms max.
time ON—OFF |10 ms max.

Common system 1 common line for 8 points X1 D ®

(400 to 407)

1 common line for 4 points X 1

(404 to 413)

D

._67
._67

(2) JW-1342K [Transistor output : 12 points]

Terminal 400 to 413 Terminal connection diagram
No. of output 12 points
Rated load voltage |5/12/24 VDC
Load voltage range |4.5to0 27 VDC Losed © E
0.3A/point ¢
Rated max. load 1.6A/8 points Common(400 to 407) L ‘ACVL‘AC—N‘401‘403‘405‘407‘410‘412‘DOM.D‘ LZ‘ J
current 0.8A/4 points common(410 to 413) [Fofeofododoniuudriserglui ol
Response| OFF—ON | 1 Ms max.(resistance load) %%
time ON—OFF |1 ms max.(resistance load) =
Common system 1 common line for 8 points X1

(400 to 407)
1 common line for 4 points X 1
(404 to 413)

(3) JW-1424K [Relay output : 16 points]
Terminal 400 to 417 Terminal connection diagram
No. of output 16 points

Max. open-close 250 VAC/30 VDC
voltage and current |2 A/point 2 A/common

Load

oofPower]

Min. load 5VDC 10 mA
Response| OFF—ON |10 ms max. posporfelacmfmdsosaorferdfrcemcursler] [ [ [ fuiqe]
t|me ON—»OFF 10 ms max ‘FG‘400‘401‘402‘403‘404‘406‘00MF‘411‘413‘414‘416‘DOM.H‘ ‘ ‘ ‘ ‘HLT‘ L1 ‘SHLD‘
Common system 1 common line for 1 point X 4 D E
(400 to 403)
1 common line for 4 points X 3
(404 to 417)




(4) JW-1442K [Transistor output : 16 points]

Terminal 400 to 417

No. of output 16 points

Rated load voltage |5/12/24 VDC

Load voltage range |4.5to 27 VDC
0.3A/point

Rated max. load
current

0.8A/4 points common(404 to 417)

Response| OFF—ON

1 ms max.(resistance load)

time ON—OFF

1 ms max.(resistance load)

Common system

1 common line for 1 point x4
(400 to 403)
1 common line for 4 points X 3
(404 to 417)

Terminal connection diagram

o\ofPower]
o~olPo

Load

hrd e

[ 4] \oonslooucleoucfuonelsos|aoz]atofa12rouda15f417]
[Fa4odao1]a02]aogfaoalsoslcoudat1[aralatafarefuons] |

T L o]

J

(5) JW-1624K

[Relay output : 24 points]

Terminal 400 to 427

No. of output

24 points

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load 5VDC 10 mA
Response| OFF—ON |10 ms max.
time ON—OFF |10 ms max.

Common system

1 common line for 1 point X 4
(400 to 403)
1 common line for 4 points X 3
(404 to 417)
1 common line for 8 points X 1

(420 to 427)

Terminal connection diagram

AAAACDAAAA

[ 4]ac \oonslooucleousfuonelaos|aoz]at0fa12lcoua15]417]az0f42424]aze]oonrc] L2 |
[Fa[400]401[s02]a0s]404]406lconrfa11]a13[a14]416oons{421 ]s23[428fa27Hir] L1 ol

J

Load

(6) JW-1642K [Transistor output : 24 points]

Terminal 400 to 427

Terminal connection diagram

No. of output 24 points
Rated load voltage |5/12/24 VDC
Load voltage range |4.5to0 27 VDC
0.3A/point E E E

Rated max. load
current

0.8A/4 points common(404 to 417)
1.6A/8 points common(420 to 427)

Response| OFF—ON

1 ms max.(resistance load)

time ON—OFF

1 ms max.(resistance load)

Common system

1 common line for 1 point x4
(400 to 403)
1 common line for 4 points X 3
(404 to 417)
1 common line for 8 points X 1
(420 to 427)

[repe\fauleoucanoleonclaoslaor]a1ofar2ioudars[at 7jaadfazfacdfazsfoon i Lo |
[Fa[400]401402]408[404]406]courfa1 1]a13[414]a1lcous{s21]a23laz8la27hHi] L1 [sio]

J

Load




[2] Expansion module

* In JW-1124NS and JW-1324NS, lower row of the terminal block is output side. In JW-112S and JW-

1148, upper and lower rows of the terminal block are output side.

Terminal connection diagram
(Upper terminal)

(1) JW-112S  [Transistor output : 16 points]
Terminal 400 to 417
No. of output 16 points
Rated load voltage |5/12/24 VDC
Load voltage range |4.5t0 27 VDC
0.3A/point

Rated max. load
current

0.8A/4 points common

Response| OFF—ON

1 ms max.(resistance load)

time ON—OFF

1 ms max.(resistance load)

Common system

1 common line (-) for 4 points
x4

Relay numbers are allocated from 0 to 16 from upper to

lower rows of the terminal block.

(Lower terminal)

D

(2) JW-114S

[Relay output : 16 points]

Terminal 0to 7 X 2

No. of output

16 points

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load 5VDC 10 mA
Response| OFF—ON|10 ms max.
time ON—OFF 10 ms max.

Common system

1 common line for 4 point X 4

Terminal connection diagram
(Upper terminal)

Relay numbers are allocated from 0 to 16 from upper to

lower rows of the terminal block.

(Lower terminal)

(3) JW-1124NS

[Relay output : 8 points]

Terminal O to 7

No. of output

8 points

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load

5VDC 10 mA

Response | OFF—~ON

10 ms max.

time ON—OFF

10 ms max.

Common system

1 common line for 4 point X 2

Terminal connection diagram

(4) JW-1324NS

[Relay output : 16 points]

Terminal0to 7 X 2

No. of output

16 points

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load 5VDC 10 mA
Response| OFF—ON |10 ms max.
time ON—OFF |10 ms max.

Common system

1 common line for 4 point X 4

Terminal connection diagram
(Left terminal)

ight terminal)

Relay numbers are allocated from 0 to 16 from left to

right points of the terminal block.

6 -

10




[3] Precautions for connecting output device
(1) Countermeasure to surge current of lamp load
At turning on an incandescent lamp, there is surge current 10 to 20 times bigger than normal
current for several 10 ms. For reduction of the surge current, insert either a bleeder resistance or
an electric current limit resistance.

@ Toinsert a bleeder resistance
During the OFF state of the output port, keep
« supplying dark current so small as to turn on the lamp
Y °

AN dimly.
Bleeder % Output

resistance port

@ To insert an electric current limit resistance
This limits the current within a value determined by

N 7/
/O\ Currentimt the value of the current limit resistance. When the
resistance OUttht resistance value is high, the voltage on the lamp
por

decreases. Determine the resistance value by the
brightness needed when turning on the lamp.

(2) Countermeasure to surge voltage at opening/closing induced load

Some load generates surge voltage of several thousands volt when an induced load is opened or
closed its circuit. As the module of relay output type does not have surge absorption circuit, surge
countermeasure outside the module is indispensable in case the load generates high voltage.
(This surge voltage countermeasure can extend the life time of the contact points of the relay.)
The transistor output module has an integrated internal circuit to absorb voltage surges.Howefver,
if a load is located far from the relay output and a long wire is used to connect the load, the surge
absorption circuit may not function well. In this case, you should provide a surge absorption circuit
near the load.

|Surge voltage countermeasure

@ Inserting CR surge killer @ Inserting a diode
L load L load
Surge killer —T Diode
(Relay output) (Relay output)
L load
A }
_% Diode ‘

(Transistor output)



R C
CR surge killer: — AN C: 0.033 to 0.33 uF (Pressure resistance should be 250 VAC
or higher)
R: 47 to 120 ohm

Example of CR surge killer

For 100 VAC ECQ-J0186X(0.1 u + 120 ohm) (made by Matsushita Electric Co., Ltd.)
For 200 VAC ECQ-J0187X(0.033 u + 120 ohm) (made by Matsushita Electric Co.,Ltd.)

Diode: —N— Peak inverse voltage (Vrm) should be more than 3 times of the load voltage.
Average rectified current (lo) should be more than load current.

In case of AC load, a varistor can be used in place of the CR surge killer for the same effect.
(Installation of both of the CR surge killer and the varistor increases the effect.)

For 85to 132 VAC | TNR12G221K (made by Marcon Co., Ltd.), ERZV14D221 (made by Matsushita Electric Co., Ltd.)
For 170 to 264 VAC | TNR12G431K (made by Marcon Co., Ltd.), ERZV14D431 (made by Matsushita Electric Co., Ltd.)

Note 1: Avoid the use of a capacitor only as an arc killer, as shown below:

Though a capacitor is
very effective for the
arc deletion at shut-
Though a off. But at the
. Load capacitor is very . Load opening of the circuit
g effective for the S of a contact point,
2 \ arc deletion at 2 c electricity is
z c shut-off. But 2 accumulated at the
~ charged currentto | = capacitor.
the capacitor may Therefore, the short
melt the contact circuit current of the
point at turning ON capacitor may melt
a contact point. the contact point at
turning ON the
contact.

(3) When driving miniature load
The relay used in the module of relay output type is suitable for power drive, and so with a low
voltage and small current such as less than 10 mA, the contact reliability of the contact point
drops. In such a case, we recommend to be used module of transistor output type.

6-12



(4) Life of relays
The life of relays used in output circuit, varies depending on the kind of loads. The following shows
characteristic curves of the relay contact point.

L
/ Nfax 2,000,000 tl/r/n/e/s 7
200 // - \ s ’ S
“\ k.
— R N\
2100 —- <
£ 70 N
= X 30VDC T=0
o
g 50 X - ~
2 N \ W 120 VAC COS ¢ =1
x 30 : <
o \ Y6
£ 250 VAC COS ¢ =1
8 .
3 1 O W
o . W\ x| [T30VDC T=7ms
z . N | T} 120 VAC COS ¢ = 04
™ 250 VAC COS ¢ = 04
3 30VDC T= 40ms
\\
M30VDC T= 60ms

0.1 03 0507 1 2345
——— Switching current (A)

Note 1: The above chart shows standard values.
Depending on the environment of usage (ambient temperature, etc.), different life may result.

Note 2: When the signal to the contact point is DC, the life of relays varies according to the load rise
characteristics (time constant: T) of the load. The load rise characteristics of the load after the
contact point is turned ON are determined by inductance: L and resistance: R

(-2

For the time constant of the load used, see below:
In case of resistance load: T < 1ms
In case of small sizerelay: T=7ms

In case of large current L load and magnet: T=40ms
In case of a L load with a diode for surge countermeasure, the life may be similar to the case of T
< 1ms.

Note 3: Use the contact switching life of more than 100,000 times and within the switching current of
less than 2A.
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6-5 Wiring with noise countermeasures

For your safe usage of the JW10, observe the "6-1 Precaution for wiring" carefully.

Wiring to prevent the JW10 from malfunction caused by noise is shown below. Besides, some
malfunctions by noise come from complex causes or a cause which cannot be analyzed in quantity.
Use the following noise countermeasures as your reference, when you take measures for each actual
situation.

[1] Grounding
Grounding has two purposes; to protect operators from electric shock and to prevent malfunction by
noise. The grounding for noise prevention is shown here.

| Don't use a common ground for the JW10 and other device.

When the FG cable of the JW10 is also used for grounding for other device, noise might come into
the JW10 from other device.

Other

Jwio device

Common
grounding

Bad example: Don't use the FG line of the JW10 for grounding of a motor or an inverter.

Control panel

Motor (heavy load)
JW1 Od Invert%r ——
groun groun —

; ; DI[ B ]

_;[ Ground
Terminal block
I Class-3 grounding

Countermeasure 1: Separate grounding for each of the JW10, the motor and the inverter.

Motor ( heavy load)
JW10 Inverter

ground ground D:[ ﬁ ]
g Jé Terminal block i

Note 1: Use a twisted wire of over 2 mm? sectional area and less than 5 m long in grounding the JW10
for the noise prevention purpose.

Less than 5 m

.||+—
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Countermeasure 2: When separate grounding is not available.
« If a separate grounding for the JW10 cannot be made, ground directly from the FG terminal of
the JW10 to the chassis on which the JW10 is mounted.

} Motor (heavy load)
Ground directly JW10 Inverter [——
to chassis | | ground ground —
™, Q Q a B

_J S
Ground
Terminal block

Note 1: Observe the following points for direct grounding of the FG cable of the JW10 to the chassis:
» Connect the grounding cable from the FG terminal of the JW10 to the chassis in the minimum
distance.
» Where the control panel itself is grounded, do not wire between the grounding point and the FG
terminal of the JW10.

Do not wire here.

JW10
Ground point of the ground

control panel

Reference:  Note for fitting the JW10 on the control panel door.
Ground from the FG terminal of the JW10 to the door.
Use a twisted wire of over 2 mm? sectional area for grounding cable of the control panel

from its door (less than 50 cm.)

JW10

Control panel
P ~ Door

Connect the JW10 ground cable with the door.

Connect the door ground cable with the
control panel chassis.
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[2] Countermeasure of noise from power supply line
The AC power supply input noise resistance capacity of the JW10 is 1000 Vp-p. When any noise over
this limit is possible to come through the power supply line, install an insulation transformer.

Countermeasure 1: Install an insulation transformer
Noise has a high frequency of 100 KHz to 2 MHz, which should be blocked by a
transformer.

Insulation transformer
""""" ' JW10

@//\/%CEA]C input

Note 1: When using an insulation transformer, note the following points:
» An insulation transformer with static electricity shield can also prevent noise by static coupling.
« Install an insulation transformer near the power supply input of the control panel in order to block
noise at the entrance of the control panel.

Control panel

Insulation transformer

s T DOO000C™

Terminal block  1Wisting

» Use two twisted wires in the primary and secondary sides of the transformer.

» Choose the insulation transformer of the capacity of more than 20% higher than that of the rated
load. When a transformer of the same capacity as that of the rated load is used, a primary input
voltage might exceed the transformer rated capacity and become dangerous state such as emitting

smoke.
Basic module Power consumption
JW-1324K/1342K 30 VA max.
JW-1424K/1442K 55 VA max.
JW-1624K/1642K 60 VA max.

» When a large-capacity transformer with higher voltage in the secondary side is chosen, we

recommend to install a intermediate voltage tap.

110V
100V

Primary side oV

ov

» With particularly large noise, several transformers can be installed, not only to the power supply
input of the JW10 but also to the load.

Breaker Breaker
—_ —
O O O O %”é For JW10 power supply
AC power supply I

—
%”é For load

O
o
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[3] Safeguard from lightning
Below are countermeasures in case when the factory facilities are located far from residential areas
and that effects from induced lightning (induced voltage by lightning strikes) are expected. Note,
however, that they are not the measures for direct strikes of lightning. In some cases, the voltage of
the induced lightning may go beyond 4,000 KV. Therefore, the purpose of these countermeasures is
just to minimize the damage on the device.

N

N

Factory

Countermeasure 1: Install a surge absorber on the receiver panel of commercial electric power as
protection from induced lightning.
Different models should be chosen according to the facilities load and power
supply voltage. For your reference, below is a wiring diagram of the outdoor type
cubicle for 1.7 KVA.

Main breaker 30A
, Breaker Transformer

JW10

U T (for voltage reduction)
O O ! O le} o— O
250 VAC nput - ”‘o_.BH AC input
v N N P
O o] o o] o—
For other

device
Surge absorber
E
)
A

l Special class-3 grounding (less than 10 Q)

Note 1: Note the following when wiring.
» The ground of the surge absorber is the special class-3 ground (less than 10 ohm ground
resistance) and should be separated from the ground of the JW10. (class-3 grounding.)
« Install the main breaker before the surge absorber.
» The followings are known surge absorbers in the market. Different types for different power
supply voltages.

Commercial ——
power voltage Model name Specifications Manufacturer

Varistor voltage: 250 V = 10%

Surge resistant volume:
100 VAC ERZ-A20PK251 5,000 A (8/20 us)

Energy resistant volume: 90 Joule Matsushita
Varistor voltage: 500 V = 10% Electric Co.,Ltd.

Surge resistant volume:
200 VAC -
ERZ-A20PK501 5,000 A (8/20 is)

Energy resistant volume: 70 Joule

« Use the ground wire of over 3.5 mm? section area for the surge absorber.

6-17



Countermeasure 2: Underground wiring as a countermeasure of lightning.
When communication cables and input cables of the JW10 go out of a building,
place them underground. Provide junction for input/output signals using relays.

1) Underground cabling

In a lightning weather condition, the atmosphere is electrically charged and a wiring in the air
induces a voltage of over 24 VDC. Therefore, place the wiring under the ground.

Outside panel

R K

60 cm or 120 cm below ground level

As for the depth of cable installation, refer to local regulations.

2) Relay connection for the input/output signals using relays.
The relay isolates the effects of lightning and minimizes the damage.

T

[4] Wire of expansion cable

I—<i COM

COM

Output

When turning ON/OFF of the magnet switch installed near the JW10 and expansion cable, high noise
and high voltage may occur to give bad effects on the operation of the JW10. Therefore, for prevention
of the noise occurrence, insert a noise killer, such as a varistor, at the contact point of the magnet
switch. Do not place the expansion cable, through which input/output signal lines and power lines are

running.

Magnet
switch

Varistor

Wiring duct JW10

) /Expansion cable

™~

Input/output
signal lines
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[5] Note for external wiring to I/O port
(1) Wiring to input port
When extending the external line to the input port for more than 100 m, use shielding wire. Even in
case of less than 100 m extension, shielding wires should be used under certain conditions. Do
not forget to connect the shield of the shielding wire with the FG terminal of the JW10.

(2) Wiring to output port
Since the output port does not have a built-in surge absorbing circuit, do not forget to install a
surge killer, such as a varistor, in the output side. Operation without a surge killer might give bad
effects on other modules by spark noises from the relay. As for the surge Killer, see 6 < 10,
"Precaution for connecting output device."

(3) Wiring with power line
Do not run the input signal, output signal and communication cables of the JW10 near and in
parallel with the power line.

« When input and output signal cables are extended for long distance, make separate wiring for
the input signal and the output signal of JW10.

sl

Separate owio| L__Imput |
wiring

Qutput

D))

» Make separate wiring for the input signal and the output signal of the JW10 from the power line.
Particularly with the power line for the inverter and the servo driver, do not place signal wires
inside the same duct or cable with the power line, even if the distance is short.

In the same duct JW10 Inverter

. |

In separate duct
JW10 Inverter|

N
= ((/\))\
—{(

£
T
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CChapter 7. Memory Configuration of the JW10 )

7-1 Data memory

[1] Kinds of data memory

Kind Capacity Relay number note 1) Byte address ote 1)[File address (ote 1)
Input relay 256 points (32 bytes) 00000 to 00377 10000 to 30037 000000 to 000037
Output relay 256 points (32 bytes) 00400 to 00777 10040 to 10077 000040 to 000077
Auxiliary relay (Note 2) 6656 points (832 bytes)| 01000 to 15777 310100 to 11577 000100 to 001577
Timer/counter contact 256 points (64 bytes) | T/C000 to T/C377 — 001600 to 001677
Timer/counter current value 512 bytes — b0000 to b0777 002000 to 002777
Register 512 bytes — 09000 to 09777 004000 to 004777
512 bytes — 19000 to 19777 005000 to 005777
512 bytes — 29000 to 29777 006000 to 006777
512 bytes — 39000 to 39777 | 007000 to 007777

Note 1: All data memory is handled with octal (except "9" on the 4th digit of the register area).
However, numerical figures displayed on support tools (such as JW-13PG and JW-50PG)
can be selected from octal, decimal, or hexadecimal by setting system memory (#115).

Note 2: Auxiliary relay and register include special relays and special registers.

B Special relay

Relay humber Capacity Contents
07320 to 07337 16 points | Relay for high-speed counter
07340 to 07347 8 points | Relay for data link, remote 1/0O
07350 to 07377 24 points | Operation flag, error relay etc.
M Special register

Byte address Capacity Contents
30100 to 30104 5 bytes

30110 to 30114 5 bytes

30120 to 30124 5 bytes

310130 to 10134 5 bytes Register for remote 1/0

30140 to 30142 3 bytes

30150 to 30152 3 bytes

10160 to 30162 3 bytes

30170 to 30172 3 bytes

10200 to 30207 8 bytes Register for analog input module (JW-14AD)
30210 to 30237 24 bytes Reserved register (Note 3)
10240 to 10243 4 bytes Register for analog output module (JW-12DA)
10244 to 10277 28 bytes Reserved register (Note 3)
10740 to 10767 24 bytes Register for high-speed counter
311400 to 31557 112 bytes Register for data link

11570 to 11577 8 bytes Register for clock data

Note 3: For reserved register, do not use in user program.
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[2] Relay area
(1) Input relay (00000 to 00377)
« ON/OFF information of the input port is read into this area during input/output processing at
every scan and will be retained for a period of 1 scan cycle. (Note 1)
+ Used for input information (contact, source of application instruction) by the user program.
Note 1: Data memory will be overwritten by the results during the scan cycle, if input relay was
used OUT instruction and destination of application instruction in the program.

(2) Output relay (00400 to 00777)
» Operational result is stored into this area by the users program as OUT instruction or destination
of application instruction.
 Operational result can be used for contact and source of application instruction in the program.
» ON/OFF information of the every scan cycle is transferred to the output port at the input/output
processing.

(3) Auxiliary relay (01000 to 15777 except for special relay and special register)
+ Operational result is stored into this area by the user program

as OUT instruction or destination of application instruction. 00000

« Used for a temporary storage of the operational result that may Input relay
not be required to send outside. 88283

» Operational result can be used for contact and source of Output relay
application instruction in the program. 8%3(7)

* Relays from 07000 to 15777 in the auxiliary relays are latched
relays. The latched relays keep their condition even after power
failure.
The latched relay area can be increased and decreased by 8%33
setting the system memory (#230, #231).

Auxiliary relay

Latched relay

(4) Timer/counter contact (T000 to T377, C000 to C377)
» When the current value of timer/counter (TMR, CNT) is "0," the
timer contact and counter contact are ON.
* TMR and CNT can not use same number.

15777

(5) Relay area byte address (10000 to 11577)

» The JW10 is the programmable controller capable of handling four math rules and data transfer
in addition to the bit based operation such as AND and OR.

» A data processing is handled in terms of byte or word. To operate relay area, these areas are
accessed in terms of byte address.

» The byte address is an address in terms of byte (8 bits) that corresponds to a relay number. To
clearly indicate that it is the byte address, the address is prefixed with "3" discarding the least
significant digit of a 5 digits relay number. The term "3" represents "code."

[Example]

| 02017 | 02016 | 02015 | 02014 | 02018 | 02012 | 02011 | 02010 |

The byte address for the above is 30201.

» Byte address is used by the application instruction to specify the relay area in terms of byte for
source and destination.



(6) Special relay (07320 to 07377)
+ The following special relays are provided.

B Special relay for high-speed counter

07320 Count enable relay [Mode1-1] | 07330 Count enable relay [Mode2]
07321 Preset relay [Mode1-1] | 07331 Preset relay [Mode2]
07322 Preset release relay [Mode1-1] | 07332 Preset release relay [Mode2]
07323 Preset status relay [Mode1-1] | 07333 Preset status relay [Mode2]
07324 | Count enable relay [Mode1-2] | 07334 Reserved
07325 Preset relay [Mode1-2] | 07335 Reserved
07326 Preset release relay [Mode1-2] | 07336 Reserved
07327 Preset status relay [Mode1-2] | 07337 Reserved

B Special relay for data link and remote I/O
07340 Data link or remote 1/0O communication flag

07341 Data link or remote 1/O communication flag
07342 Data link or remote 1/0O communication flag
07343 Data link or remote 1/O communication flag
07344 Data link or remote 1/0O communication flag

07345 Data link communication flag
07346 Data link communication flag
07347 Data link communication flag

B Special relay

07350 Reserved 07360 0.1 second clock 07370 Memory error

07351 Reserved 07361 Reserved 07371 CPU error

07352 Reserved 07362 Initialize pulse 07372 Battery error

07353 Reserved 07363 Reserved 07373 I/O error

07354 Non-carry flag 07364 1 second clock 07374 Communication error
07355 Error flag 07365 Reserved 07375 Reserved

07356 Carry flag 07366 Normally OFF 07376 Reserved

07357 Zero flag 07367 Reserved 07377 Power supply error

» These special relays (07340 to 07377) are areas written by the CPU and used as contacts or
sources of application instruction in the user program.

+ Do not use them for OUT instruction and destination of application instruction by the user program.
Specific attention is required when using the instruction that uses data memory of more than 2
bytes.

» Do not use the reserved area with the user program.
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(1) 07320 to 07337 (relays for high-speed counter)
» Use these relays when using the high-speed counter which is integrated inside the basic
module.
 For details, see "Chapter 12: How to Use the High-Speed Counter.”

(2 07340 to 07347 (data link and remote 1/O communication flag)
» These areas indicate communication status of each station while data link or the remote 1/O is
used.
 For details, see "13-3: Data link" and "13-4: Remote I/0O."

@ 07354 to 07357 (operation flag)
« Set according to the kind of operation, when an application instruction is executed that may
affect the flag.
» Refer to page 9 * 24, "Operation flag" for details.

@ 07360 (0.1 second clock) and 07364 (1 second clock)
+ Used for the clock of the CNT instruction and other application instruction.

0.1sec. | 1 sec.
4 ?
07360 (0.1 second clock) 07364 (1 second clock)

(®) 07362 (Initialize pulse)
* Turns ON during 1 scan cycle immediately after the run mode of the PC is started.
* "Immediately after the run" indicates the following cases:
a) The module power is input with the operation mode (monitor mode or change mode)
b) Changed from stop mode (program mode) to operation mode.
* Used to initially reset (initialize) a CNT instruction or shift register.

Example: When the module has started
operation, reset input turns ON
|— . .
Count input CNT | 9010/ with one scan interval, and
e 001 counted value of the CNT001 is
Reset input cleared.

Note 1: If the initialize pulse is
used as operation

execution trigger :
. . 99 Fa7 Setting of level operation conditions
instruction input when ONLS
operation condition 07362 | F-01 At start of operation, transfer BCD
changes from ON to i B(())D 10 |09000 ’ o
constant 10 to register 09000.
OFF, it must be used 78
within the level ONLR Resetting of level operation conditions

operation conditions.

®) 07366 (normally OFF contact)
» Used for the contact that programmed to be normally OFF (a-contact) or normally ON (b-
contact).

[ 07370 to 07377 (self-diagnostic result)
« If an error was met in a course of diagnosis, the relevant relay will be set ON.
« For details, refer to, "8-3 Self diagnosis."



(7) Special register
» The following registers are provided as special register.

B Special register for high-speed counter

30740|Current value (lower bits) [Mode1-1]{10750|Current value (lower bits) [Mode1-2] {30760 |Current value (lower bits) [Mode2]
30741 |Current value (upper bits) [Mode1-1]{30751 |Current value (upper bits) [Mode1-2]|30761|Current value (upper bits) [Mode2]
10742 |Compare value (lower bits) [Mode1-1](10752|Compare value (lower bits) [Mode1-2] [30762 |Compare value (lower bits) [Mode2]
10743 |Compare value (upper bits)[Mode1-1]{30753 |Compare value (upper bits)[Mode1-2] {30763 |Compare value (upper bits)[Mode2]
10744 |Preset value (lower bits)  [Mode1-1](10754|Preset value (lower bits)  [Mode1-2] [10764 |Preset value (lower bits)  [Mode2]
10745 |Preset value (upper bits)  [Mode1-1]{30755|Preset value (upper bits) [Mode1-2]|30765|Preset value (upper bits)  [Mode2]
10746 |Reserved 10756 |Reserved 10766 |Reserved

10747 |Reserved 10757 |Reserved 10767 |Reserved

B Special register for remote 1/0

10100 to 30104|Input relay of slave station 1 10140 to 30142 [Output relay of slave station 1
10110 to 30114|Input relay of slave station 2 10150 to 30152 |Output relay of slave station 2
10120 to 30124|Input relay of slave station 3 30160 to 30162 [Output relay of slave station 3
10130 to 30134/ Input relay of slave station 4 30170 to 30172 |Output relay of slave station 4

M Special register for data link

11400 to 31407 |Master station to slave station 1 transmitting data | 311500 to 11507 [Master station to slave station 5 transmitting data
11410 to 31417 |Slave station 1 to master station  receiving data | 311510 to 11517 |Slave station 5 to master station  receiving data
11420 to 11427 |Master station to slave station 2 transmitting data | 311520 to 11527 [Master station to slave station 6 transmitting data
11430 to 11437 |Slave station 2 to master station  receiving data | 11530 to 11537 |Slave station 6 to master station  receiving data
11440 to 11447 |Master station to slave station 3 transmitting data | 31540 to 11547 [Master station to slave station 7 transmitting data
11450 to 11457 |Slave station 3 to master station  receiving data | 11550 to 11557 |Slave station 7 to master station  receiving data
11460 to 11467 |Master station to slave station 4 transmitting data
11470 to 11477 |Slave station 4 to master station  receiving data

M Register for special 1/0 M Register for clock data
10200 to 30207 | Data for analog input 31570 10 31577 | Clock data
10240 to 30243 | Data for analog output

(1) 10740 to 10767 (Register for high-speed counter)
» Current values etc. of the high-speed counter are stored.
* For details, see "Chapter 12. How to Use the High-Speed Counter."

(2 10100 to 10172 (Register for remote 1/0)
* Input/output data area of each slave station of the remote 1/0.
» For details, see "13-4 Remote I/0."
» When these registers are not used as remote I/O, they can be used as auxiliary relays.

(@ 11400 to 11557 (Register for data link)
» Transmitting/receiving data area between master station and each slave station of data link.
* For details, see "13-3 Data link."
* When these registers are not used as data link, they can be used as auxiliary relays.

@ 10200 to 10207 (Register for analog input), 310240 to 10243 (Register for analog output)
» The digital values for analog input module, JW-14AD, and the analog output module, JW-
12DA, will be stored here.

 For details, see "Chapter 15. Analog input/output module"
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(®) 31570 to 11577 (Data register for clock JW-1424K/1442K/1624K/1642K only)
o JW-1424K, JW-1442K, JW-1624K, and JW-1642K have clock function. (JW-1324K/1342K do

not have clock function.)
8 bytes of registers from 11570 to 11577 are used

or reading clock

data and time settina

1) The JW10 automatically recognizes 30-day months,
31-day months and leap years.

2) Year is represented by the lower 2 digits of the

Gregorian calendar year.

Leap years are assumed to occur every four years

('92, '96, and 00 are identified as leap years).

3) Set the day of the week when adjusting the present

time. It changes from 0 through 6 each time the day

data is increased. Day-of-week data is not computed

Register no. Contents
11570 Second: 00 to 59 (BCD)
11571 Minute: 00 to 59 (BCD)
11572 Hour: 00 to 23 (BCD)
11573 Day: 01 to 31 (BCD)
11574 Month: 00 to 12 (BCD)
11575 Year: 00 to 99 (BCD)
11576 Day of week: 0 to 6 (BCD)
11577 Control

according to the year/month/day setting.

Day of week [SUN|MON| TUE \WED| THU | FRI | SAT

BCD value | 00

01|02 |03 |04 |05 |06

4) The control byte is affected when register 31577 bits are set as below :

« Bit Do is used to start/stop the clock. If it is set to ON,
the clock stops.

» Bit Ds is used for 30 sec. correction. Carry depends
on the present second :
0to 29 sec.: Resetto "00" sec., with no carry to the

minutes digit.
30 to 59 sec.: Reset to "00" sec., with a carry to the
minutes digit.

* If D3 is set to "ON," the module automatically resets
after completion of auxiliary function.

« Bit D7, when setting to "ON," allows the time to be
adjusted. When it is reset to "OFF," the time monitor
mode is selected. Since time adjustment is done after
I/0O operation are completed, the sequence at right
will allow the time to be adjusted without having to
stop the clock (Do: ON).

If D7 is set to "ON," the module automatically resets
after completion of time adjustment.

Note 1: Bits Do and D~ of register 311577 should not be
left set to "ON" continuously with an application
command, otherwise the clock will not function
normally.

Note 2: Do not set illegal clock data (e. g. 30th of
February), or the clock may not function
normally.

11577 ON OFF
Do [15770 | Stop clock | Start clock
D1 (15771 )
D2 115772 Not in use
D3 (15773 |30sec correction —_—
D4 |15774
Ds [15775 Not in use
De 15776
D7 (15777 | Time adjust [Time monitor

00000 [F-01w 11 min.
— 1 ep | 1140 [11570] 44 gac.
F-01w 04 o'clock,
BoD | 2504 [11572| 5e4p)
F-01w A TR
e ril
BoD | 9604 [11574| AP 96
F-01w Time
L 8004 (1157, .
BCD 576 adjustment
Thursday
00001 [F_gq 08 |57 30 sec.
— BCD correction
circuit

Note 3: The clock has an accuracy of +30 sec./month (25°C) and +60 sec./month (0 to 55°C).
The temperature refers to the clock device's ambient temperature.
* Indication time can easily be adjusted by using initial mode of the hand-held programmer JW-

13PG.



[3] Timer/counter current value storage area
» The 512 bytes area of b0000 to b0777 is the area to store current value of timer/counter (TMR,CNT).
* For the total points is 256 for the TMR and CNT, 2 bytes are used per point. See the table 1 for
relationship of the TMR and CNT number vs., b**** area.

(Table 1) (Table 2)
TMR, CNT number| Data storage area 716 [5 413 [2 10
TMR 000 (x10°) (X107) n
000 bOOOO, b0001 to 8 4 2 1 8 | 4 | 2 | 1
2 1
001 b0002, b0003 ™R2771 0 | 0 | o (x110> s | L§><1|02) C e
002 b0004, b0005 T™R 300 (x107) (x1072) n
003 b0006, b0007 o 8 | 4 |2 |1 |8 |4 2|1
) ) 10 x10°
' : ™Rr377] 0 | 0 | o "] 4 | ) | ) LER
277 b0576, b0577 CNT 000 (x107) (x10°) n
300 b0600, b0B01 8 |4 |2 |1 |8 |4 ]2]1
’ o (x10) (X107) N+
: : CNT377/ 0 | O | O "1 | g | 4 | 2 | 1
376 b0774, b0775
377 b0776, b0777

» The TMR or CNT current value can be used for operation when b0000 to b0777 are specified
by the data processing instruction such as F-00.
» The data format of b0000 to b0777 indicate "table 2."
Note 1: Numerical data is handled in BCD for b0O000 to b0777.
Note 2:n and n+1 represent the order of addresses. For example, in case of TMR is 001, n =
b0002, n+1 = b0003.

[4] Register area
* 512 bytes each from 09000 to 09777, 19000 to 19777, 29000 to 29777, and 39000 to 39777 are
registers for byte unit (8 bits) used to temporarily store operational results.
» These can be used as source and destination area using application instruction of user program.
» Data of the register area are latched at power failure.
* Area from 39000 to 39777 can be used as ROM (EPROM, EEPROM). (JW-1424K, JW-1442K, JW-
1624K, and JW-1642K only).
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[5] File address

- Concerning byte address, serial numbers are 4( JW10 memory map )7

allocated in each area: relay area (30000 to 311577),

timer/counter current value area (b0000 to b0777), File 3‘(’)‘(’)?5; (oct) Byte iggg%ss
register area (09000 to 09777, 19000 to 19777, 29000 '(’;F;Ué ffg’
to 29777, and 39000 to 39777). A group of these areas 8888% d 388%
is referred to as "file." Output relay

: . (32 bytes)

. 000077 10077
Serflrrumbers called file address are allocated for gooor? ERETYA
each file.

» Use file address to assign indirect address using

. . ) ) Auxiliary relay

packaged transfer instruction (F-70, F-70w). (See (832 bytes)
page 9 - 21.)
Note 1: Do not write data using indirect address for

timer/counter contact point area (file address 88123; 11577

001600. to 00167.7) and CPU's internal Timer/counter contact

processing area (file addresses 001700 to (64 bytes)

001777, 003000 to 003777, and 010000 or 001677

up).

002000 b0000

Timer/counter
current value
(512 bytes)

002777 b0777
003000
003777
004000 09000
Register
(512 bytes)

004777 09777
005000 19000
Register
(512 bytes)

005777 19777
006000 29000
Register
(512 bytes)

006777 29777
007000 39000
Register
(512 bytes)

007777 39777

7-8



7-2 Program memory

* The program memory is the areas in which the user program is stored. As the programmable
controller begins to operate, the program is stated to read from the top address to do operation
according to the program.

* In the JW10, the program memory capacity varies with the kinds of basic module .

JW-1324K/1342K JW-1424K/1442K
o JW-1624K/1642K
0000| STR 00000 0000| STR 00000
0001 OR NOT 00001 0001 OR NOT 00001
0002 STR NOT 00002 0002| AND 00002
0003| OR 00003 0003| OUT 00410
0004 AND STR 1.5 K words 0004 | STR 01000 4 K words
0005| OUT 00400 (3 K bytes) 0005| TMR 100 (8 K bytes)
0006| NOP 0006 1500
0007| NOP 0007| F-00
: : 0010 09000
: : 0011 19000
2776 NOP 0012| NOP
2777| F-40 (END) J 0013| NOP
! o
Program address (oct) 7776 NOP
7777 F-40 (END) \
t

Program address (oct)

» To represent the program memory capacity, the term "word" is used, instead of "byte."
(1 K bytes expressed as 0.5 K words.)

« As 1 Krepresents 1024, 1.5 K words represents 1536 words.

« After program memory has been cleared, END instruction (F-40) and NOP instruction (instruction of
not to operate) are written in final address and other addresses, respectively.

» Program address is expressed in octal notation. By setting system memory (#115), indication of
program address on a support tool such as JW-13PG can be chosen from oct, deml, or hex.

Basic module Program memory capacity Program address
(Number of words) OCT DCML HEX
JW-1324K/1342K 1.5 K words 0000 to 2777 | 0000to 1535 | 0000 to O5FF
JW-1424K/1442K
4 K words 0000 to 7777 | 0000 to 4095 0000 to OFFF
JW-1624K/1642K

* Instructions are available with 1-word, 2-word, 3-word and 4-word. Each word consists of 2 bytes.

Typical instruction|Bytes required (Example of 4-word instruction)

1-word STR, AND etc. 2 F-10
2-word | TMR, CNT etc. ADD | 09000109002 09004

4

3-word F-00, F-01 etc. 6

4-word F-10, F-11 etc. 8 4th word
3rd word

See the "9-1 Descrlptlgn of|n§truct|ons concerning ond word
no. of words for each instruction.
1st word
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7-3 System memory

The system memory is used to set all kinds of JW10 functions and monitor error contents and the
like of JW10.

[1] Table of system memory
» The system memory has a capacity of 256 bytes which occupy an address area from #000 to #377.
+ The following are memory numbers opened to the user, but the other memory numbers are reserved
area, and data should not be written there.
+ System memory numbers are expressed with octal. By setting system memory (#115), indication of

program address on a support tool such as JW-13PG can be chosen from oct, dcml, or hex.

(1) System memories used for monitoring each status of JW10.

,.31‘;?,‘.?,',';, Contents See page

number
#030, #031  |Monitoring scan time minimum value 7+ 11
#032, #033  |Monitoring current value of scan time 711
#034, #035 |Monitoring scan time maximum value 7+ 11
#041 System ROM version 7+ 11
#043 Model code of basic module 711
#052, #053  |Monitor the user program's error address 712
#054 Monitor the system memory's error address 712
#160 to #167 | Diagnostic error code 713
#257 BCC check code 718

(2) System memories used for setting each function of JW10.

System

memory Contents Initial value | See page

number
#055 Setting run/stop in program check error 00(H) 712
#114 Select notation of address and label numbers 00(H) 713
#115 Setting numeric figure expression system for address and label numbers| 00) 713
#136 Setting the model of support tool 00(H) 713
#201 TMR reset condition 00H) 714
#202 CNT reset condition 00(H) 714
#203 Mode setting of the high-speed counter 00H) 7-14
#206 Setting output status at PC stopped operation 00(H) 714
#210 Setting mode of analog input module (JW-14AD) 00(H) 714
#211 Setting averaging function of analog input module (JW-14AD) 00 7-15
#212 Setting mode of analog output module (JW-12DA) 00(H) 715
#226 Setting computer link transfer specifications of the MMI port 00 7-15
#227 Setting computer link station number of the MMI port 000 7-15
#230,#231 |Setting the latched relay area 000700¢s) 7+16
#234 Setting communication mode of communication port 00(H) 716
#235 Setting number of slave stations connected to data link, remote 1/0O| 000(p) 716
#236 Setting transfer specifications of the communication port 00H) 717
#237 Setting station number of communication port 000¢s) 717
#244 Setting enable/disable 10 ms timer interruption 00(H) 717
#255 Setting ROM operation mode 00(H) 7-18

Note: If a value other than the setting range is attempted to be set in the system memory, the module
emits system memory error. (See the "8-3 Self-diagnosis.")
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[2] Description of system memory

+ Scan time minimum value is stored in a BCD value.
Monitoring scan [Example] If the BCD value monitoring was 0020, the scan time mini-
#030 time minimum mum value is 20 ms.
#031 value 00 20
~ L Monitored with #030 (Lower digit)
Monitored with #031 (Upper digit)
 Scan time current value is stored in a BCD value.
[Example] If the BCD value monitoring was 0050, the current scan
#032 | Monitoring current time is 50 ms.
#033 | value of scan time 00 50
[ L= Monitored with #032 (Lower digit)
Monitored with #033 (Upper digit)
+ Scan time maximum value is stored in a BCD number.
[Example] If the BCD value monitoring was 0100, the current scan
#034 Monitoring scan time is 100 ms.
#035 time maximum 01 00
value [ = Monitored with #034 (Lower digit)
Monitored with #035 (Upper digit)

» The scan time measurement starts when the power is turned ON.

» When the operation is changed from operation mode to stop mode (program mode), the
latest scan time minimum and maximum values are stored. When the operation is changed
from stop mode to operation mode, the existing minimum and maximum values are cleared
and newly detected values are stored.

» A scan error allowance is +1 ms.

 Version of system ROM is stored in hexadecimal notation.
[Example]
#041
o/o|0 1| 0] 0| 1|0 |The left figures mean version 1.2.
4041 System. ROM 1 | 2
version (Reference) Setting values at address #055 is effective only with
modules that have version 1.4 or later ROM code.
The JW-14AD and/or JW-12DA can only be connected to modules
that have version 2.0 or later ROM code.
» Model name code of the basic module is stored in hexadecimal nota-
tion.
#043 Model code Basic module Model code
JW-1324K/1342K 13m)
JW-1424K/1442K 14m)
JW-1624K/1642K 16H)
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« If there was the error code "21(H)" (parity error) or "24(H)" (instruction
code check error) stored in the system memory #160 after diagnosis,
you will know the address in error in the user program when the
system memory is monitored.

» The error address is represented by an octal notation, which will be
as shown below.

#053 #052
Monitor the user
#052 program'’s error L ' Il ' I '
#053 6th 5th 4th 3rd 2nd 1st
address digit  digit digit digit digit digit
[Example] The bit pattern below indicates an error in the user pro-
gram address 1300 (octal).
#053 #052
0jojo|0|0|0O|1]|O 111/0(0(0|0|0|O
[ J1 |1 L Il ]
0 0 1 3 0 0

« If there was the error code "23(H)" (system memory error) stored in
the system memory #160 after diagnosis, you will know the address
in error of system memory that user is setting when the system
memory is monitored.

» The error address is represented by an octal notation, which will be
as shown below.

#054
Monitor the system
#054 memory's error [ [ It I
3rd 2nd 1st
address digit digit digit
[Example] #054
110/0({0|0|0|0|1
] | |
2 0 1
Set reset condition of TMR in #201. Set either of 00(H) or 01(H). If
02(H), out of the setting range, is set, 23(H) is stored in #160, and
its address 201 is stored in #054.

« If the PC detects an error in the program check (see page 9 * 121),
you must select whether to continue or to execute an error stop when
the PC switches from the stop mode (program mode ) to the operation

Set run/stop in mode (monitor,. change mode).
roraam check Setting value Contents
#055 prorg 00(H) Stop in error
error 55(H) Run in error

« Initial value is 00(H). (Stop in error)
Note : This setting can only be performed on modules that have version
1.4 or later ROM code. Modules with version 1.3 or earlier ROM
code will stop the PC operation when it detects an error, regard-

less of this setting.
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+ Select which notation is used for expressing application instruction
constant using a support tool such as JW-13PG.
+ Set notation of instruction after classifying them into three.

#114 Setting value
g g 5 4 3 2 10 of each 2 bits Contents
, 0 00 Initial value (Note)
A1 01 Octal display
i group 10 Decimal displa
#114 Select notation of — A-2 group : p y
application instruc- 11 Hexadecimal display
tion constants — A3 group

) Note: Initial value is the notation described in "Description of each

application instruction" in page 9 - 28 to 116.

Transfer/compare instructions with constants
F-01, F-01w, F-07, F-07w, F-08, F-08w
F-71, F-71w, Fc12, Fc12w

A-1 group

Instructions having constants in bit pattern specification
A-2 group| Fc13, Fo13w, Fol4, Foldw, Fo18, Fol8w

Instructions having constants in byte count specification/

A-3 group| frequency specification instruction
F-70, F-70w, F-74, F-74w, F-144

« Select which notation is used for expressing each address of data
memory (relay, TMR/CNT, register number), program memory, and
system memory using a support tool such as JW-13PG.

B - Setting valuel  contents
010 00 Initial value (Note)
: — 01 Octal display
#115 Select notation of Data memory 10 Decimal display
address and label _g;%?é?nmmn:nrg?;y 11 Hexadecimal display|
numbers — Label
Note: Initial value is octal.
[Example] Choose notation for addresses of program and system memory.
(Data memory and label is initial value)
Notation | Valte.o | pragram memary| SreTEls oo
Octal 00(H), 04(H) #115 2777
Decimal 08(H) #077 1535
Hexadecimal|  OC(H) #04D 05FF
« Select the type of support tool to be connected.
Setting value Contens
#136 Setting the model 00(H) Connected with other than JW-2PG
of support tool 02(H) Connected with JW-2PG

* Initial value is 00(H). (Connected with other than JW-2PG)




* The error code will be stored when an error is encountered as a result

#160 _ . of diagnosis.
to Diagnostic » #160 to #167 function as a shift register which will be able to store 8
#167 error code errors. For details, refer to "8-3 Self diagnosis."
« Error codes remain in system memory after the cause of the error is
removed. To clear the error code, write "0" using support tool.
» Used to program the state of the TMR instruction upon power recov-
ery.
oy TMR reset Setting value Contents
condition 00(H) Reset at power recovery.
01(H) Store the state at power recovery
« Initial value is 00(H). (Reset at power recovery.)
+ Used to program reset input condition for CNT instruction, each appli
cation instruction of F-60, F-60w, F-62 and F-62w.
CNT reset Setting value Contents
#202 condition 00(H) Reset when ON
01(H) Reset when OFF
« Initial value is 00(H). (Reset when ON)
» Set mode of the high-speed counter which is integrated inside of the
basic module.
Setting value Contents
#203 Mode setting of the 00(H) Not in use (00000 to 00003 are normal input)
high-speed counter 01(H) Mode 1 (Single-phase rising pulse input: 2 points)
02(H) Mode 2 (90° phase difference 2-phase signal: 1 point)
* Initial value is 00(H). (Not in use)
» Select output statues when the PC is in stop mode or stopped op-
eration due to detection of an error using self-diagnosis function.
. Setting value Contents
4206 S::tlzg ::Lp(l;t 00(H) Reset (all output are OFF)
55(H) Latch
stopped operation | | In case the module is used as a remote 1/O slave station, the module
sets output status when an error has occurred in its own station (re-
mote I/O slave station).
« Initial value is 00(H). (Reset.)
Setting mode of . Sef operation r.node of analog input module JW-14AD.
module 01(H) | Mode 1 | Oto 12V - 0 to 4000 (12 bits binary)
#210 JW-14AD 02H) | Mode2 | 0to 5V 0 to 20mA |0 to 2000 (11 b?ts b?nary)
[JW-1424K/ 03H) | Mode3 | 1to 5V 4 to 20mA |0 to 2000 (11 bltslb!nary)
00(H) | JW-14AD dose not work.(Cannot convert analog to digit)
1442K/1624K/ N .
+ JW-14AD has 4 channels, but above setting is applied 4 channels all.
1642K only]

* Initial value is 00(H).(Cannot convert analog to digit.)
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Setting averag-
ing function of

* You can enable/disable the averaging function when the JW-14AD ana-
log input module is used.
Setting value

Contents

#211 analog input 00(H) Averaging disable
module 01(H) Averaging enable
JW-14AD * JW-14AD has 4 channels, but above setting applies all channels.
« Initial value is 00(H). (Averaging disable.)
Setting mode of . SSet operation mode of analog output module JW-1A2D?.
etting| Operation ettt vl nalog output
analog output value | mode it vall Voltage output| Current output
module 01(H) | Mode 1 |0 to 4000 (12 bits binary)| 0to 10VDC -
#212 JW-12DA 02(H) | Mode 2 |01to 2000 (11 bits binary)| 0to 5VDC 0to 20mA
[JW-1424K/ 03(H) | Mode 3 |0to 2000 (11 bits binary)| 1to 5VDC | 4to20mA
00(H) | JW-12DA dose not work.(Cannot convert digit to analog)
1442K/1624K/ . .
1642K only] + JW-12DA has 2 channels, but above setting is applied 2 channels all.
« Initial value is 00(H). (Cannot convert digit to analog.)
« Set transfer specifications when the MMI port is used with computer link.
 Set bit Do to D7 on #226.
D7 De Ds D4 D3 D2 D1 Do
#226 0
|
L Transfer rate (300 to 38400 bit/s)
Parity (none, odd, even)
Setting computer Stop bit (1 bit, 2 bits)
link transfer Data length (7 bits, 8 bits)
specifications of -
#226 ph MMI D-Data length|[Ds| Stop bit ||D4|Ds| Parity [|D2|D1|Do|Transfer rate (bit/s)
the MMIport | P bits ([0 1ot |[0]0] None |[ 111 38400
1| 8bits |[1] 2bits ||0|1| Odd [(0]|0|0O 19200
1|/0| Even [[0]|0 |1 9600
1|1 |Disable||0| 1|0 4800
011 2400
11010 1200
1101 600
111]0 300
« Initial value is 00(H).
(19200 bits/s, no parity bit, 1 stop bit, and 7 bits data length.)
) * When the MMI port is used in the computer link mode, you must set
Setting computer ) ,
link stat station number of this port.
ink station
#227 ber of MMI « Since the connection of MMI port is performed by 1:1 basis, the station
number o
. number of this port should be set to "001(8)".
por

* Initial value is 000¢(8).
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» Used to increase/decrease latched relay area from the initial condi-
tion.

» Latched relays restore before power failure status at reinput of
power from power failure.

+ Set with 8 points as unit. Set numeric values by setting byte address
with octal.

Setting value is 0000 to 1577(8).
Example: To assign it to the latched relay area from 02000 (30200

to 11577)
#231 #230
#230 = 80(H)
ojojojo|o]o o“o 1 O.O 0 o“o 0 0I 231=00(H)]
0 2 0 0

« Initial condition is that relays from 07000 (30700 to 31577) are set as

#230 | Setting the latched
el . latched relay area.
L clay area #231 #230
#230 = CO(H)
0[0]|0 OIO 0 0“1 11 I0 0|00 |0 0I 231=01(H)]
Il
0 7 0 0
See page 7 * 2 "Byte address of relay area" for byte address.
#230 = 80) #230 = COw)
#231 = 00(H) #231 = 01w
00000 00000
01777
02000
06777
Latched relay 07000
Latched relay
(Initial condition)
15777 15777
» Set communication mode of communication port.
Setting value| Communication mode
Setting communi- 00(H) Computer link
B cation mode of 01(H) Data link
communication 02(H) Remote 1/0O
port
« Initial value is 00(H). (Computer link)
Note: When #234 = 02(H) and #237 = 000(8), remote I/O slave station
is selected and program operation is disabled.
» When the communication port is used as data link or remote 1/0
(#234 = 01(H) or 02(H)), and the module is data link master station or
Setting number of remote I/O master station, set number of connected slave stations.
#235 slave stations Function Setting value

connected to data
link, remote 1/0O

Data link master station 001 to 007(D)
Remote 1/0 master station| 001 to 004(D)

« Initial value is 000(D).
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(1) In case of computer link

 Set transfer specifications in case of using the communication port for
computer link (#234 = 00(H)).
+ Set bit Do to D7 on #236.

D7 De Ds D4 Ds D2 D1 Do
#206 0

L Transfer rate (300 to 38400 bits/s)
Parity (none, odd, even)

Stop bit (1 bit, 2 bits)

Data length (7 bits, 8 bits)

D7Data length ||Ds| Stop bit |[D4|Ds| Parity [|D2|D1|Do|Transfer rate (bit/s)
0| 7bits ||0 1 bit 0|{0| None ({111 38400
1] 8bits |[1] 2bits ||0|1] Odd |{0|0 O 19200
1/0| Even [|0|0 |1 9600
Set transfer specifi- 1|1 |Disable||0|1]0 4800
#236 IERE 2400
cations of the
icat " 1/0(0 1200
communication po K 600
11110
« Initial value is 00(H). 300
(19200 bits/s, no parity bit, 1 stop bit, and 7 bits data length.)
(2) In case of data link and remote /O
+ Set transfer rate in case of using the communication port for data link
or remote 1/O (#234 = 01(H), 02(H))
Setting value| Transfer rate Total extension distance
00(H) 76800 bits/s 500 m max.
01(H) 38400 bits/s 1 km max.
« Initial value is 00(H). (76800 bits/s)
* Set station number of the communication port.
Communication function| Master station | Slave station
4237 Setting station Computer link — 001(8) to 077(8)
number of commu- Data link 000¢8) 001(8) to 007(8)
nication port Remote 1/0 000¢s) 001(8) to 004(s)
« Initial value is 000(8).
+ Set enable/disable 10 ms timer interruption.
» See page 8 * 6 "8-2 Interruption function" concerning timer interrup-
) tion.
#244 Set enable/disable :
ruption 00(H) Timer interruption prohibited
01(H) Timer interruption allowed

* Initial value is 00(H). (Timer interruption prohibited)
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Setting ROM

+ Setting ROM area at ROM operation.

Setting value

Registerable area to ROM

00(H) RAM operation (not ROM operation)

#255 | operation mode 44H)  |Program memory, system memory (#200 to #377)
[JW-1424K/1442K/ 45(H) Program memory, system memory (#200 to #377)
1624K/1642K only] Register (39000 to 39777)

« Initial value is 00(H). (RAM operation)
4257 BCC check code | The JW10 automatically computes BCC check code for the contents

of system memory #200 to #256.
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C Chapter 8. Operation of the JW10 )

8-1 Operation cycle

[1] Operation flow chart

Input power
* Initialize data memory

| P ON « Check hardware
ower Process  |. Transfer data from ROM to RAM

Y

: ?
Operation or stop mode? Stop mode

Operation mode

» System memory check
 User program check

| Hardwa:e check |

!

| Reset operation flag (07354 to 07357) |

!

| Input/output process (I/O refresh) |

!

| Analog input module (JW-14AD)process |

.

Scan cycle | Analog output module (JW-12DA)process |

| Remote I/O process (in case of #234 = 02) |

v

Interrupt processing by support tool, computer link
(MMI port, communication port)

¥

| Data link process (in case of #234 = 01) |

!

| User program operation process | Y

High-speed counter process
(In case of #203 = 01 or 02)

.

| Reset watchdog timer |

Stop mode

Operation mode
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[2] Power ON processing

» When power is input, the JW10 executes the following processes:
(1) Initialize data memory
» The JW10 initializes its data memory. After the initialization, the data memory is arranged as
follows:

Data memory Address Status after initialization
Start address of latch function can be assigned by setting system memory
#230 and #231.

Input relay 00000 to 00377

Output relay 00400 to 00777 |Addresses before the latch function assigned address: All OFF

Addresses after the latch function assigned address: Latch ON or OFF|
Auxiliary relay | 01000 t015777 | status before power failure
Status at power input can be assigned by setting value of system memory
#201.
Timer (TMR) 000 to 377 00(H): The current value is applied with setting value.

TMR contact is reset.
01(H): Status before the power failure is kept as current value.

TMR contact is kept at ON or OFF status before the power failure.

Keeps current value as the status before the power failure.

Counter (CNT
( ) |000t0 377 CNT contact is kept at ON or OFF status before the power failure.

09000 to 09777
Reqister 19000 to 19777 .
g 99000 to 29777 Keeps current value as the status before the power failure.

39000 to 39777

Note 1: When the power is input, the data memory is initialized as shown above. However, input and output
relay area of the data memory change as below by input/output process of the first scan cycle.
1) Input relay used area
Changes to ON or OFF in accordance with ON/OFF status of the input device (such as limit
switches) connected to the input port.
2) Output relay area and input relay non-used area
These areas do not change from the initialized status until entering operation of user program.

(2) Hardware check
« The JW10 diagnoses its own hardware (such as system ROM, I/O bus, and power supply).
* For self diagnosis function, see "8-3 Self diagnosis."

(3) Transfer data from ROM to RAM
o If JW-1424K, JW-1442K, JW-1624K or JW-1642K is used as basic module, the JW10 can perform
ROM operation.
* In case of ROM operation (set system memory #255 = 44(H) or 45 (H)) , the JW10 transfers data
from ROM to RAM, and operates according to user program of the ROM.
» For ROM operation, see "Chapter 11: ROM Operation."
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[3] Scan cycle

« After JW10 has completed power ON process, and if it is in operation mode, the JW10 checks its
system memory and user program (see "8-3 Self diagnosis"), and enters scan cycle.

» Scan cycle consists of a sequence from hardware check to operation process of user program
(execute until a step where F-40 END instruction is written). After processing operation of user
program, the JW10 again returns to hardware check. It repeats this cycle.

If the JW10 is using high-speed counter, it processes high-speed counter before returning to hardware
check.

» Time taken for this one cycle is referred to "scan time."

(1) Hardware check
» The JW10 diagnoses its own hardware (such as memory, and 1/O bus).
* For self diagnosis, see "8-3 Self diagnosis."

(2) Reset of operation flag (07354 to 07357)
» Some application instructions affect operation flags as results of operation. Therefore, flags are
cleared before operation process of user program at each scan cycle.
 For operation flag, see "operation flag" on page 9 * 24.

(3) Input/output process (I/O refresh)
» The JW10 exchanges data between its input/output port and data memory. This is referred to as
"I/O refresh.”
* In case of the input port, ON/OFF data of input device (such as limit switches) connected to the
input port are written into address of data memory corresponding to this input port.
* In case of output port, contents of address of data memory corresponding to the output port are
written into the output port so that the output port changes to ON or OFF.

Note 1: At first cycle after inputting the power, contents of the data memory initialized by "power ON
process" is written into the output port. In the following cycles, operation result of the previous
cycle is written in the output port.

Note 2: Module-not-mounted area of input relay (00000 to 00377) and output relay (00400 to 00777)
can be used as auxiliary relays. However, we recommend not to use these areas for future
addition purpose of input/output devices.

(4) Analog input module (JW-14AD) process
» The JW10 will exchange data between its data memory (30200 to 30207) and the JW-14AD.
» When the averaging function is enabled (#211 = 01)), the JW10 will also average the incoming data.
» For JW-14AD, see "15-5 How to use JW-14AD".

(5) Analog output module (JW-12DA) process
» The JW10 will exchange data between the JW-12DA and its data memory (30240 to 10243).
» For JW-12DA, see "15-5 How to use JW-12DA".

(6) Remote I/O process
» When the communication port is used with the remote I/O (set system memory #234 = 02), the
JW10 exchanges data between the input/output port of the remote I/O slave station and special
register (30100 to 30172) for remote 1/0.
 For remote I/O, see "13-4 Remote 1/0."
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(7) Interrupt process by support tool or computer link
» The JW10 exchanges data between a support tool (JW-13PG, JW-50PG etc.) connected to the
MMI port and connected devices via computer link.
» When the communication port is used with computer link (set system memory #234 = 00), the
JW 10 exchanges data with the connected device.

(8) Data link process
» When the communication port is used as data link (set system memory #234 = 01), the JW10
exchanges data with communication opposite station through data link.
» For data link, see "13-3 Data link."Data link process

(9) Operation process of user program

* The JW10 reads user program in order from its top, and executes operation in accordance with
programmed contents. This operation terminates with END instruction (F-40).

+ Each instruction of STR, STR NOT, AND, AND NOT, OR, OR NOT, AND STR, and OR STR
stores operational result to an accumulator or stack register.

+ OUT, TMR, CNT, and most of application instructions (F-xx) write operation results to the data
memory.

* For details of each instruction, see "Chapter 9: Description of Instructions."

(10) High-speed counter process
» When the high-speed counter is used (set system memory #203 = 01 or 02), the JW10 exchanges
data between special relay for high-speed counter (07320 to 07337) or special register (30740
to 30767) and internal high-speed counter processing hardware section.
 For high-speed counter, see "Chapter 12: How to Use the High-Speed Counter."

(11) Watchdog timer

* Using a hardware watchdog timer, the JW10 checks if its CPU functions normally in accordance
with inside processing flow.

« If the JW10 processes normally the scan cycle, its CPU resets the watchdog timer so that the
watchdog timer does not time up.

« If the CPU has an error or enters limitless loop program, the CPU cannot reset the watchdog
timer so it times up and stops operation.

 This watchdog timer is set to 200 ms.
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(12) Scan time
* Interval time of operation from hardware check to END instruction (F-40) is referred to as "scan

time." Scan time is roughly given by the equations below:

-

to:

t3:

t4:

15:

t6:

17:

Onescantime (T)=t1 +t2+t13+t4+t5+t6+17
: Fixed processing time (hardware check, reset of watchdog timer etc.)
t1 =560 us
Input/output process time
t2 = 120 + 8 X number of input points + 6 X number of output points us
Analog input module (JW-14AD) process time
In case of averaging disable (#211=00) t3=1170 us
In case of averaging enable (#211=01) t3= 1200 us
Analog output module (JW-12DA) process time
t4 =240 us
Communication process time
In case where data link is applied,
13 =200 us
In case where remote I/O is applied
t3 = 1200 + 2600 X number of slave stations us [in case of 76800 bits/s]
t3 = 2400 + 5200 X number of slave stations us [in case of 38400 bits/s]
User program processing time (total of all instruction processing time from program
address 0000 to END instruction)
For processing time of each instruction, see "9-1 Table of instructions."
Interrupted processing time by support tool and computer link
t5 = 100 us each

v

Note 1: If the program memory is cleared, the JW10 writes NOP instruction to all the program memories
and END instruction (F-40) on the last address. If instructions are written at intermediate of
the program memory, processing time of NOP instruction should be added to scan time.
(JW-1324K/1342K: 1.63 us X number of NOP instructions, JW-1424K/1442K/1624K/1642K:

0.81 us X number of NOP instructions)

Lastly, write END instruction next to end of program address, the JW10 terminates user

program at this address so that scan time can be shortened.




Il Response time of whole of PC

00000

00400

Response time of the whole range of PC modules including response time of input port and output
port of basic and expansion modules are as follows:

00000 00400 |
i O
| b

The below shows time from where external contact point 00000 is converted until output element
(relay) of output relay 00400 changes in the above ladder program.

(a) In case of the shortest time (b) In case of the longest time
Scan cycle [io] [io] [i0] Scan cycle [vo] [io] [io]
External contact :: : External contact _| : P b
o : Logic side of - ' i
Logic side of ] ] 000009 ! P! 0 I
inp%t port :J. | input port ;ja_"! ! !
] ] ] \
Data memory ! : Data memory . E
I I I
Datamemory _ . . | Data memory ' |
ot e : |
Latch of P ' 00400¢ Latch of : ,
e output port T
A L e Output element 1 T ]
of output port ta: OFF to ON response time of input port of output port

tb: One scan time
te: OFF to ON response time of output port

In case of ON to OFF, delay by response time of input port and output port also affects total time.

B ON/OFF time of input device

In order to securely store ON/OFF status of external contact points into the data memory, scan time
of longer than one is required to turn ON or OFF logic side of the input port.

a
Scan cycle [vo] [vo] [vo] [vo] [1o]

)

S

3 s ©
External contact — @ P @ ©

Logic side of 1 | :r— _Ll_f
R B T =

ton toFF ton | toFF ton

Data memory

tON: OFF to ON response time of input port
toFF: ON to OFF response time of input port

* In case of ON external contact point at (D, when logic side of the input port turns ON, input/output
process of the corresponding input is already completed. Therefore, logic side of the input port turns
OFF just before input/output process of "b" so that data memory is kept OFF.

« In case of ON external contact point at 3), logic side of the input port turns ON just before
input/output process of "c" so that ON is written on the data memory.

* In case of OFF external contact point at @), logic side of the input port is still ON at input/output
process of "d," so that data memory is kept ON. In case of input/output processing of "e," input port
again turns ON so that the data memory is kept ON.

As such, if ON/OFF time of input port logic side is shorter than one scan time, it may be taken or not
be taken, sometimes.

In order to surely reflect ON/OFF status of input devices (such as limit switches), ON or OFF time of
these devices should meet the following conditions.

ON time of input device > One scan time + (OFF to ON response time of input port)
OFF time of input device > One scan time + (ON to OFF response time of input port)
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8-2 Interruption function

* On the JW10, both timer interruption and high-speed counter interruption are available.
 Using the interruption function, the JW10 realizes high-speed process not restricted by scan cycle.

[1] Timer interruption
« If timer interruption is used, the JW10 shifts program execution to subroutine of LB177 label (F-
140) 10 ms each, and returns the program to the address before the interruption by return instruction

(F-143).
00000 | ] @
| ©
| 5 I
| S
a 10ms
F-40 £
©
END s
L | A
F-1 40 10ms
LABL LB177 g
(@]
| g A \
| § \y
Q.
F-143 %
RET ] E v

* Interruption can be carried out not only PC operation but also during input/output process.
+ Set interruption program within 10 ms operation.
» To set timer interruption, use system memory #244.

Value of #244 Contents
00(H) Disable timer interruption
01(H) Enable timer interruption

B An example of timer interruption
» By combined use of timer interruption and 1/O refresh instruction (F-81), high-speed response of

input/output is possible.

(1) An example of not using timer interruption

00000 00400
| | M) |
I N
F-40
END
One scan time
|VO| |VO| |VO| |VO| |vo|

Input ] | | Recoinzes OFF status
(00000) j

Recognizes ON status

Output |

(00400)
Delay

A
. v". “ee
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(2) An example of using timer interruption
F-40
END
F-140 « 10 ms timer interruption label
LABL | LB177 P
07366
Ik IE-EJF 0 130000 » Refresh of input relay 00000
00000 00400
| | '
I U/
07366 =
Ly 811 o 30040
A IORF * Refresh of output relay 00400
F-143 One scan time
RET - >
vo| Vo]
P 1
Input
(00000) : 10 ms interruption |—
Output
(00400) — I_
—>—<— Delay

[2] Interruption of high-speed counter

« If count value of the high-speed counter (16 bit binary: 0 to 65535) matches with count comparison
value, the JW10 executes interruption program.

Mode 1
Mode 2
CH1 CH2
Count comparison |Lower digits 10742 10752 10762
value Upper digits 10743 10753 10763
Interruption label LB170 LB171 LB172

* For details, see “Chapter 12: How to Use High-Speed Counter.”



8-3 Self diagnosis
+ JW10 diagnoses its own hardware. If an error occurs, the JW10 treats as the following status. Find
the cause with the table below, and treat accordingly.
For troubleshooting using self diagnosis, see "16-2 Trouble shooting."

PC Halt LED indicater _ T e o
ltem Contents opera-| Ha Special | (BCD)
tion | out- | Power RUN ERR relay |4160 to 167
state | put |(green) | (green) (red)
Operation . Close| ON ON OFF _ _
g mode Monitor/change mode Run (ON) PY °® O
5 .
Z | Stop mode Program mode Stop (%pFe;) (2\‘ ng O(I;F - -
System ROM error 20
RAM error 27
OFF ON
User ROM error 1 O Y 26
Memory User program error 1 07370 o4
error (Instruction code check) (*1)
User program error 2 24
(Parity check) (*1)
User program error 3 Stop |Open| ON . .
§ (Endless program check) (*6) (OFF) o Not fixed |Not fixed 25
i
OFF ON
System memory error 23
y YOIOr g O °
CPU error Watchdog timer error Not fixed [Not fixed | 07371 31
I/O error I/0O bus error 07373 44
OFF ON
Communi- O ()
cation Remote 1/O error 07374 53
error
Close| oN ON ON
Batt Battery voltage dro Run 07372 22
attery error yv (o] p (ON) . . .
. Open | OFF OFF OFF
Power error | Power failure or voltage drop | Stop oFF| O O O 07377 13 “3)
Note:

*1 Program addresses where errors were detected are stored in #052 to #053.

*2 System memory addresses where errors were detected are stored in #054.

*3 Error code "13" is always stored when power is turned ON.(except JW10 detected WDT error or user
program error 3)

*4 JW-1324K/1342K do not have halt output.

*5 In case of stop mode (program mode), RUN lamp blinks. In this case, ERR lamp goes OFF even an
error is not recovered. (Only battery error keeps lighting.)

*6 In case of user program error 3, the table above shows the case of reinputting the power.



[1] Contents of self diagnosis
(1) System ROM error
» Checks sum of system ROM.
» This is checked at power input.
(2) RAM error
+ Checks whether reading from and writing to RAM is possible.
» This is checked at each scan cycle.
(3) User ROM error
« Checks sum of ROM at transfer data from ROM to RAM with ROM operation.
* Verifies contents of ROM and RAM after transferring data from ROM to RAM and vice versa.
(4) User program error 1 (instruction code check)

+ Checks instruction code of user program.

« If there is grammatical error on program (such as doubled use of OUT instruction), this error
also occurs. For grammatical error, check with "program check" function of a support tool such
as JW-13PG. (See page 9 * 121 "Program check.")

Note 1: If 55 is stored in register #055 in the system memory, the JW10 will continue operation
without halting in a "user program error 1" status when it detects an error while checking
the program.(The option is available in version 1.4 or later ROM code.)

» Program address of error instruction codes are stored in system memory #052 and #053.

 This is checked at changeover from stop to operation mode.

(5) User program error 2 (parity check)

» Checks parity of program memory.

» Program address having parity errors are stored in system memory #052 and #053.

 This is checked at changeover from stop to operation mode.

(6) User program error 3 (endless program check)

« If jump destination of jump instruction (F-141) is inadequate on user program, and operation
enters limitless loop, or operation time of loop instruction (F-144/F-145) is too long, the watchdog
timer is not reset so the JW10 stops operation.

 To recover from this error condition, reinput the power and enter stop mode (program mode) so
that you can revise the program.

(7) System memory error

« If setting value of system memory is out of setting range, this error occurs.

 Error occurred system memory addresses are stored in system memory #054.

* JW10 calculates BCC codes from #200 to #256, and if this is different from value of #257, this
error occurs.

 This is checked at changeover from stop to operation mode.

(8) Watchdog timer error

* If operation cycle is abnormal, the CPU does not reset and the watchdog timer times up. Then
the CPU is reset.

« If the JW10 does not recover from this error after reinputting the power or loading program
again, the module has hardware error and must be replaced.

(9) 1/0 bus error

» Checks fault of /0 data bus.

 Also checks connection condition of an expansion module, analog input module, and analog
output module.

« If a termination connector is not inserted, this error also occurs.

 This is checked at inputting the power, and each scan cycle.

(10) Remote 1/O error

» Checks communication condition with slave stations when a remove 1/O is used (system memory
#234 = 02).

« If the JW10 cannot communicate normally with any slave station, this error occurs.

» This is checked at every scan cycle.

8-10



(11) Battery voltage drop
« |If battery voltage for memory backup drops below
2.5V, this error occurs.

« This is checked every scan cycle. 0737|2 Battery error lamp ‘
» Even if this error occurs, JW10 does not stop I N\
operation. Therefore, make a circuit to light a lamp ON at Error ‘
or emit buzzer sound at battery error using special
relay 07372.

Note 1: Battery error of remote 1/O slave station can be checked by slave station battery error flag
of master station. For details, see page 13 * 32.
(12) Power failure or voltage drop of power supply

« If JW-13PG is not connected, the JW10 does not respond to instantaneous power failure of less
than 20 ms, and continues operation. In case of power failure longer than this interval, the CPU
stops operation, and halt output is opened. (JW-1324K/1342K do not have halt output.)

» When the power failure is recovered, the JW10 automatically restores operation.

 This is checked at inputting power and each scan cycle.

[2] Halt output
 The halt outputs opens when the JW10 determines error by its self diagnosis function (relay output
250 VAC, 30 VDC 1A). It closes at normal operation.
 During the time that power is OFF and stop mode (program mode), this output is opened.
« If emergency stop circuit of a system is connected to halt output of JW10, the system can be
stopped at PC error.
Note 1: JW-1324K/1342K do not have halt output.
Note 2: Do not use halt output of remote I/O slave station.

[3] Special relay

« If the JW10 determines error by its self diagnosis function, it writes self diagnosis results to special
relay area (07370 to 07377) of the data memory.

» When the error is recovered, the special relays for self diagnoses are also reset. However, they are
kept ON at first one scan time soon after the recovery.

 Only battery error (07372) can be taken out from the output port of PC operation among the special
relays. Read out other relays through a support tool such as JW-13PG or computer link.

» Power error relay (07377) turns ON only one scan interval after inputting the power.

[4] Error code

« After self diagnosis, if JIW10 determines an error has occurred, it writes error code to system memory
(#160 to #167).

+ #160 to #167 functions as shift register and stores eight errors.
If number of errors exceeds eight, the first written error is erased.

 Error codes on the system memory are not cleared after recovery from the error.
To clear the written error codes, write "00" to #160 to #167 using a support tool such as JW-13PG.

« If the same error occurs repeatedly, the JW10 does not write error code of this error.

#167 #166 #165 #164 #163 #162 #161 #160
Cleared | 00| 00 |00 [00]00] 00| 00| 00]

status
|oo|oo |oo |oo |oo|oo|oo|27| <—- RAM error
|oo |oo |oo |oo |oo |oo |27 |44| <— 1/0 bus error
27<- |44 il Il el Il Il il 2] | <-- Battery error
(Erase)




[5] ON/OFF status of the output port at error

» ON/OFF status of the output port when the JW10 stops operation by self diagnosis result is determined
by setting of system memory #206.

* In some error contents, the output port may not be turned OFF. If you want to turn OFF some
outputs when JW10 has an error, connect halt output in series. (JW-1324K/1342K do not have halt
output function.)

* In case of CPU error or user program error 3, the output port turns OFF regardless of setting
contents of #206.

#206 Output port
00H) | OFF
55(H) | Latch ON/OFF status just before stop

* When the JW10 stops operation, it latches the output value of the JW-12DA analog output module
just before stopping. (Holds in case of #206=00).
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(Chapter 9. Description of Instructions

9-1 Table of instructions
[1] Basic instruction
Execution time (us)
; . JW-1324K/1342K | JW-1424K71442K|  See
Instruction Symbol Words Function JW-1624K11642K} 3500
Executing exe’:l:ﬁiing Executing exe'\tlzﬁiing
| I Starts at normally open contact and .
STR | I 1 intermediate result is stored. 1.83 1.02 9-9
I | Starts at normally closed contact and
STRNOT | | i ! | intermediate result is stored. 1.83 1.02 10
AND 1 1 | AND 1.83 1.02 11
AND NOT o 1 | AND NOT 1.83 1.02 11
OR 1 1 |OR 1.83 1.02 12
OR NOT o 1 |ORNOT 1.83 1.02 12
AND STR 1 | AND with the intermediate result 1.63 0.81 13
OR STR 1 | OR with the intermediate result 1.63 0.81 14
ouT O I 1 | Output result 6.9 5.9 15
Timer (decremental)
() Start input
T™MR . VR 5> | @ TMR number (000 to 377) 130 | 94 [127 | 91 16
2 ®) Setting value(1 to 1999)
<0.1 to 199.9 sec. (TMRO0OO to 277))
0.01 to 19.99 sec.(TMR300 to 377)
Counter (decremental)
@ Calculation input
O— ;
CNT CNT @ Reset input
2 p
O T (3) CNT number (000 to 377) 136 | 1021133 | 99 | 18
@ Setting value (1 to 1999)
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[2] Application instruction (numeric order)

Execution time (us)

Intsit;::c- Symbol Words Function R F?::e
F-00 it s | o | 3 | franster deta register to data 35| 17 | 33 | 13 | 9-28
Foow| —5% s | o | 3 | Jaanster data rogister o data 33| 17 | 31| 13| 28
F-01 o] o] 3 | Transfer BCD constant (2 digits) 33| 17| 20 | 15| 29
F-01w 3 | Transfer BCD constant (4 digits) 31| 17 | 29 | 15 29
F-02 Fhal o | e | 3 | Exchange registers (1 byte) 35 | 17 | 31 | 13 30
F-02w igﬁg 3 | Exchange registers (1 word) 35| 17 | 33 | 13 30
F-03 3 | Convert 2 digits BCD to 8 bits binary 67 | 17 | 63 | 15 31
F-03w n 3 | Convert 4 digits BCD to 16 bits binary | 117 | 17 |115 | 15 32
F-04 3 | Convert 8 bits binary to 2 digits BCD | 133 | 17 |129 | 15 33
F-04w f.‘é’éVD“ 3 | Convert 16 bits binary to 6 digits BCD | 329 | 17 |311 | 15 33
F-07 3 | Transfer 1 byte decimal constant 31| 17 | 29 | 15 34
F-07w 3 | Transfer 1 word decimal constant 31| 17 | 31 | 15 34
F-08 3 | Transfer 1 byte octal constant 33| 19 | 31 | 17 35
F-08w 3 | Transfer 1 word octal constant 49 | 19 | 47 | 17 35
F-09 W | s | o 3 | Complement 8 bits data 35 | 19| 33 |17 | 36
Foow| —(ie s | o | 3 | Complement 16 bits data 35 | 19|31 |17 | 36
F1o | il s | s [ o] | 4 | BES T gnd register 105 | 21 |101 | 19 | 37
Fiow| —{hgh] s | s [0 | | 4 | (5Lt and register 193 | 21 |187 | 19 | 38
oo | Bl e [ [ o] | o |SSstbesSO0iiioes oo | or [ 10|
roon] {8 [ [o] | + | SOemBBAIo | o i ||
F-11 _|Et}é S | S | | 4 (SéJgtE;azctdrig%iss)ter from register 103 | 21 | 99 | 17 41
F-11w _|gL1]1Bw S | S | | 4 (SéJgtDraAE:tdrig%iss)ter from register 105 | 21 |185 | 17 42
Fet1 | —(5 [ s [ n | 4 | puptract conetant (o D 2 diots) 93 | 21| 87 |17 | 43
o] (o | 0] 0] | o |SrnemaneOSi e | o [ |7 |
Fq2 3 gotr)r;/?;re register with register 47 | 13 | 45 | 11 45
F-12w E—RAZE,N 3 8ovr\7/1c§)rzr)e register with register 85 | 13 | 83 | 11 46
Fci2 3 gotrjr;/;t)ea)re register with octal constant 47 | 13 | 45 | 11 47
Fciow Eﬂ%w B . 3 8ovr\1/1(§)r%r)e register with octal constant 63 | 13 | &1 11 48
F13 n 3 GNtlglt;e)gister with register 43| 19 | 39 | 19 49
F-13w “ 3 anlaozg?ister with register 83| 19 | 79 | 19 49
Foi3 3 éNtI)DYt;e)gister with octal constant 43 | 19 | 39 | 19 50
Fci3w ;c’\]gw nn 3 AND register with octal constant 63| 19 | 59 | 19 50

(1 word)
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Execution time (us)

See

et Symbol Words Function ERE ]| e
T L e
F-14 FO-1R4 “ 3 8%;?g)ister with register 43 19 41 17 | 9-51
14w “ 3 8RWroer%i)ster with register 83 19 79 17 51
Fcl4 | Foc;{4 n D 3 (01%;({:‘3)ister with octal constant 41 19 39 17 52
Fcldw Fé::q4w N D 3 8RWroer%i)sterwith octal constant 63 19 61 17 50
o | e [o[o] | « [WBUGTET™ || 0 || 07| w
rors | o [o o] | « [MplrgsBens oo o [ s [ [ v [ s
o | e [= o] | « [WeermesiSRtonon  Ja | w0 [ | v | s
oo | (e [ [o] | + S E0s ™I o | w0 [0 | v |
F18 3 Exgl}tjtzi)ve OR register with register 39 17 | 35| 15 57
F-18w )F«; gw 3 EXSJE?Q;G OR register with register 41 17 37 | 15 57
Fe18 Pl n | o | 3 | pyrgdster with octal 39 | 17| 35| 15| 58
Folsw I;((Sgw 3 E())(%L:zir\]/te( 10\5 c)rredg;ister with octal 41 171 37| 15 58
F-30 I'\:/ISOS 1 | Set master control 19 - 17 — 59
F-31 EAS:R 1 | Reset master control 9 - 7 — 59
F-32 “ 2 | Set coil 29 19 25 | 15 62
F-33 FE| R 2 | Reset coil 29 | 19| 25| 15 | 62
F-34 _|'FI'33I§T n | N BIT| 4 (Cscgrggfail‘raigorgl\év)i/tg:tsjrrent value of clock| o 33 | 25 o4
Fos | o v [ m Jor] | 4 |Qmpatconuhotentvaie ofdok| T s | g | 65
F-40 1 | End instruction 30 - 30 — 66
F-41 1 | Set jump control 19 - | 17| - 67
F.42 e 1 | Reset jump control 9 | — 7 - 67
F-43 _g‘f_ 1 | Complement bit (ACC contents) 6 — 4 — 69
Ea4 e 1 | Differentiate at ON 22 | 19| 20| 17 | 70
F-45 _Fﬁs_ 1 |Differentiate at OFF 23 19 21 17 71
F-47 1 |ON level set 6 — 4 — 72
F-48 1 | ON level reset 6 — 4 — 72
F-50 AR 3 |Decode 410 16 33| 15| 29| 13 | 73
F-51 o1l s o 3 |Encode 16 to 4 97 | 15| 95| 13| 73
F-52 3 |Decode to 7 segments data 33 15 | 31 13 74
F-53 Pl s | o] 3 | Convert 4 digits BCD to 16 bits binary | 117 | 17 | 115 | 15 | 75
F-54 ES("}D n 3 | Convert 16 bits binary to 6 digits BCD | 329 17 | 311 15 76
F-55 Evapl 8 | D 3 | Swap upper 4 bits with lower 4 bits 31 15 | 29 | 13 77
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Execution time (us) S
o . : K | JW-1424K1442K ee
In;sit‘;gc Symbol Words, Function sz -1 ek oK page
Executing exe'\(l:g{ing Executing exe%}ing
F-58 | —{52% n | s | o] | 4 |Totalof ONbits 83| 20 | 81| 13 | 9-77
Shift register bidirectional (1 byte)
%_ F-60 ( Shift direction input
- o D 2 | @ Datainput 113 | 31
F-60 ®— SFR 3 Shift input 114 | 32 78
Cha @ Reset input
Shift register bidirectional (1 word)
%_ F 60 @ Shift direction input
F-60w ®: S'FF‘{” D 2 | @ Datainput 115 | 32 | 114 | 32 80
_| @ Shift input
@ @ Reset input
- 2 digits BCD up/down counter
F-62 > S/gg D 2 % ggﬁdnci\évrni r?&thnter direction input 59 51 87 47 81
®— (3 Reset input
»— 4 digits BCD up/down counter
Feaw| 2—lyoc| O 2 | 3 chumeripa et 75| 51 125 | 47 | 2
@ (3 Reset input
F-63 NS “ 2 | Add binary counter (1 byte) 55| 29 | 53| 29 83
F-63w ﬁ\]%sw 2 | Add binary counter (1 word) 57| 29 | 55| 29 83
F-64 n 2 | Subtract binary counter (1 byte) 57| 31 55| 29 84
F-64w | —F&4 p 2 | Subtract binary counter (1 word) 59| 31 57| 29 84
F-70 —|E|Zg n | s | D | 4 | Transfer n bytes block (Note)l 19 |(Note)| 13 85
F-70w —|Eizg‘” n | S | D | 4 | Transfer n words block (Note)l 19 |(Note)| 13 86
F-71 %(F:c;rll n | D1 | D2 4 | Transfer octal constant block (1 byte) |(Note)| 57 |(Note)| 53 87
F-71w —|E$ﬂ,¥ n | D1 | D2 4 | Transfer octal constant block (1 word) |(Note)| 57 |(Note)| 53 88
F-74 %E;Z,SR n | S | D | 4 | Transfer n bytes (Note)l 19 |(Note)| 15 89
F-74w | 74 n | S | D | 4 | Transfer n words (Note)l 19 |(Note)| 15 90
F-80 e | o | 2 | 1O refresh (1 byte) 140 | 16 | 138 | 14 | o1
F-81 FAIRIER 3 | 1O refresh (1 bit) 140 | 16 | 138 | 14 | of
F-90 2 | Remark n = 0000 to 3777 325| — |165| — | 92
F-140 g0l Len 2 | Set label LBO0OO to LBO177 o| — o — | 93
F-141 2 | Jump to label 19 9| 17| 7| o4
F-142 m 2 | Call labeled subroutine 33| 20 | 31| 18 9%
F-143 Fods 1 | Call subroutine label 38| 23 | 37| 22 9
F-144 2 | Set Loop count 36| 20| 34| 18 97
F-145 vl 1 | END of Loop 15 8| 14| 7| 97
- F-210 Add register and register in binary
F210 | 3 s | & | o | | 4 | ffniegsieran 85| 23 | 77| 17| o8
: F-210w Add register and register in binary
Fetow (80 s [ s | 0 | | 4 | AEeosteaned 89| 23 | 81| 17| 99
Fc210 Add register and constant in binary
Fc210 ADD | S | n | D | 4 (8 bits + 8 bits) 85| 23 79| 17 | 100
Fe21 Add register and constant in binary
Feztow 55 & [ n [0 | | 4 (16 bits -+ 16 bits) 87| 23 | 81| 17 | 101
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Execution time (us)
Ini:itc::c- Symbol Words| Function JW1sRaIsazK jW]gijﬁj};‘iiﬁ ps:ge
Exeouingl . detting [EXCUINglvcting
F-011 %g&; S | S | D | 4 (Ssugittgacirg%ﬁtsirfrom register in binary| oo |, 81| 19 |9-102
F-o11w _|ga1é S | S | D | 4 a%bg?gt_regg,téaitrg)rom register in binary| o |, 83| 19 103
Feo11 _|582E;1 S | n | D | 4 ?éugittrgcicg%sﬁg)ntfrom register in binary 83| 21 79| 19 104
Feo11w %E"SQ S | N | b | 4 a%bgﬁgtﬁo?gtgir;tsgrom register in binary 85| 21 g1 | 19 105
F-212 —|\',=VNZD1V§ St | s | Ss | 4 | Window comparator (1 byte register) 83| 19 | 73| 15| 106
F-212w @ﬁm St | s2 | Ss | 4 | Window comparator (1 word register) | 85| 19 | 75| 15 | 107
Fo212 m%m S | N | e | 4 \é\gtr;cljc():\évn(;ct)g:ﬁsa)rator (between 1 byte 81| 19 67 | 15 108
Featow| —f2 s [ m | ne | | 4 \é\gtr;?g\évn%ct)gl%arator (between 1word | go | 19 | 9| 15 | 108
F-215 —II\FAl2JI1_5 S | S | b | 4 z\gutl’ﬁ;gl&'eé;gttgg by register in binary 59| 19 | 57| 17 109
F-215w KA%}EW| S | S | D | 4 Mlélttl)?tlg ;?%i%t%ritg)y register in binary 611 19 | 59| 17 110
Fc215 EACSF ss1nlo 4 z\gutl)tlltglygesglbslttgg by constant in binary 57| 19 55 | 17 111
Fc215w %K/ﬁf s | n | b | 4 Mléltglatlggg%lztgtg constant in binary 59| 19 57| 17 112
Fate | —(529 s [ |0 | 4 ?g‘gﬁg fgésé'ftrss’y register in binary 59| 19 | 57| 17| 113
F-216w E—I2\1/6w| S | S | D | 4 aigigﬁsregiitserbﬁ)é)register in binary 63| 19 771 17 114
Fco16 _|E(|:\2/16 s | . | b | 4 (Dévt;ﬁg fgéstt)?trsl)oyconstant in binary 59 | 19 53| 17 115
Feo16w Ecﬁ}Gwi S | n | b | 4 (E%igidbﬁsreEiitgrbﬁ)é)constant in binary 75 | 19 59 | 17 116
NOP 1 | Non-operation instruction 1.63 — 10.81 - —

Note: Processing time of instruction F-70, F-71, and F-74 are determined by number of transfer bytes. Process-
ing times of instruction F-70w, F-71w, and F-74w are determined by number of transfer words.

JW-1424K/1442K

Instruction| JW-1324K/1342K Remarks

JW-1624K/1642K
F-70 46 + 6.5B 41 +6.5B
F-70w 47 +11.6W 42 + 17.8W B : No. of bytes
F-71 78 + 3.0B 62 + 3.5B (110 256)

W W : No. of words

F-71w 86 + 2.9W 66 + 2.9 1 10 256)
F-74 40 + 4.9B 39 + 4.8B Unit - us
F-74w 49 + 5.0W 46 + 4.8W
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[3] Application instructions (functional order)

Type Instruction pSa%%
Register| g pits F-13 |9-49
an ' 49
2| AND reg|§ter 16 bits F-13w
S Register| g pits Fc13 50
5 with octal
I constant 16 bits Fc13w 50
2 Register| g pits F-14 51
c and
2 OR register | 16 bits F-14w 51
5 Register| g pitg Fc14 52
g with octal
= constant 16 bits Fc14w 52
g, Register| g pits F-18 57
o and
— | Exclu-| register | 16 bits F-18w | 57
sive | Register 8 bits Fc18 58
OR |with octal
constant| 16 bits Fc18w 58
C | ; 8 bits F-09 36
omplemen
P 16 bits F-09w 36
Register| 1 pyte F-12 45
and
T Rr R
g pare |with octal yte c
B constant| 1 word Fc12w 48
© \Window| "C0ISter| 1byte | F-212 | 106
£ com- | register | 1 word F-212w| 107
Q | parator -
© Register| {1 byte | Fc212 | 108
with octal
constant| 1 word Fc212w 108
2digits —8 bits F-03 31
Convert — :
BCD tO BIN 4digits —16 bits F'O3W 32
4digits 16 bits|  F-53 75
wn
5 gdigits 2 bits | F-04 33
k3] Convert
| BINtoBCD [tedgts~6bits| F-Odw 33
'E 16digits —6 bits F-54 76
[}
% Decode from 4 to 16 F-50 73
© Encode from 16 to 4 F-51 73
Decode 7 SEG F-52 74
Total of ON bit F-58 77
1 byte F-02 30
a| Exch
28 xchange data 70 T E 0w | 30
5 gSwap high order
WeE 4 bits with 1 byte F-55 77
low order 4bits
Complement bit F-43 69
= Differentiate at ON F-44 70
£§  Differentiate at OFF F-45 71
=2 Set coil F-32 62
Reset coil F-33 62

. See
Type Instruction| page |
1 byte F-00 9-28
1 word F-00w 28
Register to n bytes F-70 85
Register transfer n words F-70w 86
2} byt
S (Qamg dgti) F-74 89
g s | Fraw | oo
E BCD constant 2 digits F-01 29
5 transfer 4 digits | F-O1w 29
£|  Decimal 1byte | F-07 34
= constant
transfer 1 word F-07w 34
1 byte F-08 35
Octal constant 1 word F-08w 35
transfer nbytes | F-71 87
n words F-71w 88
Regigter 2digits + 2digits| F-10 37
an
BCD | register |4digits + 4digits| F-10w 38
addi- |Constant|2digits + 2digits| Fc10 39
tion | and — —
register |4digits + 4digits| Fc10w 40
Register| adigits - 2digits| F-11 41
BCD | and — —
sub- | register |4digits - 4digits| - F-11w 42
trac- |Constant| 2digits - 2digits| Fc11 43
tion | and — —
reg|ster 4digits - 4digits Fcliw 44
BOD - |Reg el | 4digits < 4digits|  F-15 53
= tiplica-| Constant |, o .o ai Fcl5 54
O | tion | and register | 4digits X 3digits
Slecp  |"9aerand 4cigits - 2digits|  F-16 55
E division ag;pgg?gtgr 4digits +2digits|  Fc16 56
5 Regigter 8 bits + 8 bits | F-210 98
=] an
g Binary register |16 bits + 16 bits| F-210w 99
8 |addition Conséant 8bits + 8bits | Fc210 | 100
Qo an
‘qE‘g register |16 bits + 16 bitsy Fc210w| 101
£ Regigter 8 bits - 8 bits | F-211 102
= an
< | Binary | register | 16 bits - 16 bits|  F-211w | 103
subtrac-{Constant| g bits - 8 bits | Fc211 104
tion and
register |16 bits - 16 bits| Fc211w| 105
Regigter 8 bitsx8bits | F-215 109
. an
Binary register |16 bits X 16 bits| F-215w | 110
Multipli-
) nstan i i
cation Coal nSéa t| sbitsxsbits | Fc215 | 111
register |16 bitsx 16 bits| FC215w| 112
Regigter 8bits+8bits | F-216 113
an
Binary register |15 bits+15 bits|  F-216w 114
division Conséant 8bits+8bits | Fc216 | 115
an
register |15 bits=15bits| Fc216w| 116




See

Type Instruction| page
-% counter 4 digits F-62w 82
>
21 Add binary 1 byte F-63 83
C
-q;) counter 1 word F-63w 83
% Subtract binary | 1 byte F-64 84
IS) counter 1 word F-64w 84
g , _ 8 bits F-60 78
=g Reversible shift
wz reqgister 16 bits F-60w 80
Set master control F-30 59
2 Reset master control F-31 59
EE Set jump control F-41 67
%E Reset jump control F-42 67
§§ Set level operating condition| F-47 72
8| Reset level operating condition| F-48 72
End F-40 66
» Label F-140 93
C
-% Jump F-141 94
% Call subroutine F-142 96
E Return from subroutine F-143 96
% Set loop count F-144 97
@ End of loop F-145 97
Comparison with current value
g of clock F-34 64
55 (specified relay set)
o2 Comparison with current value
£ _of clock F-35 65
(specified relay reset)
[%2]
5 1 byte F-80 91
8| Refresh I/O
= 1 bit F-81 91
£
o| Remark (instruction for 3
£| comment identification) F-90 92
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9-2 Basic instruction

[1] Execution of basic instruction

» The JW10 uses the data memory section, logical operation section, accumulator (ACC), and

stack registers (S1 to S8) for operating basic instructions.

Data
memory

Logical opera-
tion section

AND STR. OR STR

(NN NN NN

VoY

AND, AND NOT
OR. OR NOT

yACC S| S

Ss| Sa

Ss

Se

OFF
S7| Ss

out

STR. STRNOT

NN AN NG N N AN N,

Delete

1) Data memory

» The data memory is assigned by relay numbers (input relay, output relay, auxiliary relay, and
timer/counter contact points), and stores ON/OFF information.

NOT, AND, AND NOT, OR, and OR NOT, and written by OUT instruction and timer/counter

n » The ON/OFF information of the data memory is read by six basic instructions: STR, STR

instruction.

(An example of writing instruction words)

STR

AND NOT
OR

ouT

t

Instruction

00001

00100

T100

00400
t

Relay number

2) Logical operation section

* Logical processing takes place according to the contents of the instruction.

3) Accumulator (ACC)
» This is a 1 bit register in which the result from the logical processing is stored.

« It changes with eight instructions: STR, STR NOT, AND, AND NOT, OR, OR NOT, AND

STR, and OR STR.

4) Stack register (S1, S2, S3, S4, S5, Se, S7, S8)

» This is an 8 bits register in which the intermediate result is stored during processing of the

serial/parallel circuit or counter instruction, application instruction (F-60, F-60w, F-62, F62w)

that has a plural number of input conditions.

« It changes with four instructions: STR, STR NOT, AND STR and OR STR.

(An example of ladder chart)

00001

00100

00400

T100

| b
A1
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[2] Description of each basic instruction

STR
R
Symbol }_“_ [ Example for use 1]
Instruction
Use when first contact point from bus | OO(I)IOO 00{‘100 | STR 00000
Function | line, or first contact point of circuit block it 1\ | ouT 00400
is "a" contact.
Stores data memory contents (ON/OFF YL\jlrl:]esnci)r;\jput relay 00000 is ON, output relay 00400
data) of relay number R into the ’
accumulator (ACC). ON/OFF data
previously registered in the ACC is
transferred to S1 of the stack register. S1 00000 : : L
: data is transferred to S2. Thereafter, S2 : oo
Slprettzn to S3, S3to S4, S4 to S5, S5 to Se, Se to
S7, and S7 to Ss, respectively. Data in Ss 00400 ‘
is deleted.
| R [—|Accl{s{sdsds{sqsdsisqd | [ Example for use 2]
uuuuuuuké
flow pommmmmmo- | mTTTmmmmmmmmmmsmmemeomemeo
00000 to 15777 + 00000 | ' 00002 1 00401
Range of R| T000 to T377 ——f —O—
{00010 G377 100001 | |i 000038 00004 |
ofR | Latch o e —
ACC | Contents of R - Block A - L BlOCK G ---n o b
c St Contents of ACC before operation Busline  Le------ Block B ~----= -~ :
= -
5 =2 Contents of S1 before operation STR 00000Q-------- First contact point of bus line
g Ss3 Contents of Sz before operation OR 00001 (block A)
() S4 Contents of S3 before operation STR 00002--------- First contact point of block B
5 . STR 00003-------- First contact point of block C.
= Ss Contents of S4 before operat!on AND 00004
Se Contents of Ss before operation OR STR
S7 Contents of Se before operation AND STR
Ss Contents of S7 before operation ouT 00401




STR NOT

R
{ [ Example for use 1]
Symbgl Instruction
Use when first contact point from bus | OO?{OO OOéOO | gLF% NOT 88288
Function | line, or first contact point of circuit block | |
is "b" contact.
Reverses data memory conterts Y:Pnesn(g?\lp.m relay 00000 is OFF, output relay 00402
(ON/OFF data) of relay number R, and
stores it in the accumulator (ACC).
ON/OFF data previously registered in the | 00000 | | |
ACC is transferred to S1 of the stack : N
0 . register. S1 data is transferred to S2. ; oo
peration | Thereafter, S2to Ss, Sato S4, Sato S5, | 00400 |
S5 1o Se, Se to S7, and S7 to Ss,
respectively. Data in Ss is deleted.
[ Example for use 2]
[ R F>—froch{s{sdsds]sdsdsis p S U
p—ed indldfid}dfi* 1 00000 : : 00002 : 00403
Over L ,H’ : ! /H’ : O_
00000 to 15777 {00001 i |} 00003 00004 | i
Range of R| T000 to T377 PR | B I 4 —
S C000 to C377 - Block A - R Block G wovnnes 5
ofR | Latch Busline  t------ BIOCK B ------------ ;
ACC_| Value after reversed R Contenté' STR NOT 00000-------- First contact point of bus line
St Contents of ACC before operation OR 00001 (block A)
8| s Contents of S1 before operation STR NOT 00002--------- First contact point of block B
Sl ss Contents of Sz before operation - First contact point of block C.
D AND 00004
o S4 Contents of Ss before operation OR STR
% Ss Contents of Sa before operation AND STR
Se Contents of Ss before operation ouT 00403
S7 Contents of Se before operation
Ss Contents of S7 before operation
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AND

R
Symbol - [ Example for use ] Instruction
; — | 0000000001 00404 | STR 00000
: Use when serial contact point is "a Il Il ~ AND 00001
Function 1T 1T 9
contact. | | OUT 00404
AND operates data memory contents of
relay number R (ON/OFF data) and
contents of accumulator (ACC). Then, When input relay 00000 and 00001 are both ON, output
. stores the result in the ACC. relay 00404 turns ON.
Operation
R st 515 T
(Latch) 00000 i

00000 to 15777 00001 | |_| |_

Range of R| T000 to T377 !

C000 to C377
00404

< Coor}t%nts Latch
®| acc |AND operated value of R contents and
o contents in the ACC before operation.
(e}
E S1to Ss | Latch
<
AND NOT
R
Symbol — [ Example for use ] Instruction
Use wh - contact oot s " | 00000 009/01 00405 | STR 00000
Function setwten serial contact point Is | ” /In O | AND NOT 00001
contac OUT 00405

Reverses data memory contents

ON/OFF data) of relay number R and
fAND operates)with coztents of When input relay 00000 is ON and 00001 is OFF, output

accumulator (ACC). Then, stores the relay 00405 turns ON.
Operation | resultin the ACC.

(Latch) 00000 \

00000 to 15777 | !

00001
Range of R| T000 to T377 |

C000 to C377 ‘

B
:

00405
Co(;}t%nts Latch
ACC AND operated reversed value of R contents

and contents in the ACC before operation.

S1to Ss | Latch

After operation




OR

R
Symbol [ Example for use ]
Instruction
. Use when parallel contact point is "a" 00(,),00 00:1\06 STR 00000
Function | contact. 00601 ~ OR 00001
N ouT 00406
OR operates data memory contents of ir
relay number R (ON/OFF data) and
contents of accumulator (ACC). Then, When input relay 00000 or 00001 is ON, output relay
Operation | stores the result in the ACC. 00406 turns ON.
[ A F——J00fed [sTsd5Fs:
)

|

(Lateh 00000

00000 to 15777

Range of R| T000 to T377 00001 L u L \_
C000 to C377 R N B S .
Contents | | gtch 00406—/ : ] \_’ : i I_
_S of R
© ACC OR operated value of R contents and
:'%’_ contents in the ACC before operation.
5
<|S11t0 Ss | Latch

OR NOT
Symbol RF [ Example for use ]
—— 00000 00407 | Instruction
Function Use when parallel contact point is "b Il O STR 00000
e contact. 00001 | OR NOT 00001
Ly ouT 00407
Reverses data memory contents of relay A

number R (ON/OFF data), and operates , . .
OR with contents of accumulator (ACC). When input relay 00000 is ON, or 00001 is OFF, output

Operation | Then, stores the result in the ACC. relay 00407 turns ON.

AT
(Latch)

Latch ]
= 00000 ﬁ |

00000 to 15777 Voo

Range of R| T000 to T377 00001 E |_| o l_
C000 to C377 L Lo P
Contents | | atch 00407 : : |_, P \_

(9]

OR operated reversed value of R contents

ACC and contents in the before operation

After operation

S1to S8 | Latch
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AND STR
Function g@iﬁg serially connect between circuit [ Example for use 1]
E_O_Obb(_): E_O_Obbé: 00410 Instruction
AND operates stack register S1 and : L g L ; STR 00000
accumulator (ACC) contents (ON/OFF 100001 | | ' 00003 | OR 00001
data). Then, stores data in the ACC. — L — : STR 00002
Previously stored ON/OFF data in S2 is o '}4 """ \' o OR 00003
transferred to S1. Data in S3 is Block A Block B AND STR
e far transferred to S2. Thereafter data is ouT 00410
P shifted to S4 to S3, S5 to S4, Se to S5, S7
to Se, Ss to S7. In S8, OFF data is stored.
Connect block A and block B in series.
If input relay 00000 or 00001 is ON, and input relay
AAAAAAA N 00002 or 00003 is ON, output relay 00410 turns ON.
[S1sdSds4Ssisels7|sd* "
ACC AND operated value of S1 contents before 00000 , E
operation and ACC contents. - Lo
S1 Contents of Sz before operation 00001 E E E . E E !
[ . 1 1 1 1 1 1 1
o S2 Contents of S3 before operation Co o
= 00002 ' Poror
g S3 Contents of S4 before operation —!_E—| —
& sa Contents of Ss before operation 00003 E E "—‘E E ' E
% Ss Contents of Se before operation N Lo o
Se Contents of S7 before operation 00410
S7 Contents of Ss before operation
Ss OFF (0)
Note 1: The following two methods (a) and (b) are Note 2: Operation contents of both (a) and (b) below
available to program the ladder chart below. are the same.
(a)
00000 00002 00004 00400 00000 00001 00400
I I ! i ——o— | s o000
1 00002
OOI(I)O OO|(|)03 OO(IJIOS " OR 00002
" " " AND STR
ouT 00400
(a) (b) (b)
STR 00000 STR 00000 00001 00000 00400
1] 1]
1 11 O_
OR 00001 || OR 00001 00002 STR 00001
STR 00002 || STR 00002 1 OR 00002
OR 00003 || OR 00003 AND 00000
AND STR STR 00004 ouT 00400
STR 00004 OR 00005
OR 00005 || AND STR .
AND STR AND STR Case (b) is one step smaller than case (a).
ouT 00400 ouT 00400

Both (a) and (b) give the same result. However, (a)
uses only S1 stack, and (b) uses stacks S1 and S2.
The JW10 has eight stacks so programming like (b)
can only be connected at a maximum nine of blocks.
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OR STR

Use to parallel connect between circuit

Function | pjocks. [ Example for use ]
- Block A Instruction
OR operates stack register S1 and '
accumulator (ACC) contents (ON/OFF 0000000001 00411 STR 00000
data). Then, stores data in the ACC. Y I AND 00001
Previously stored ON/OFF data in S2 is TTIoIIiiioIoo STR 00002
transferred to S1. Data in S3 is 100002 00003 AND 00003
transferred to S2. Thereafter data is —— — OR STR
Operation | shifted to S4 to S3, S5 to S4, Sé to Ss, S7 N ouT 00411
to Se, S8 to S7. In Ss, OFF data is stored. Block B

Connect block A and block B in parallel.
When both input relays 00000 and 00001, or both input
A2222222 relays 00002 and 00003 are ON, output relay 00411

S1|82|83|3434343438|°FF turns ON.

OR operated value of S1 contents before
ACC operation and ACC contents. 00000
S+ Contents of Sz before operation 00001
S| S Contents of Sz before operation
"E Ss Contents of S4 before operation 00002
qé Sa Contents of Ss before operation
3| Ss Contents of Se before operation 00003
<| Ss Contents of S7 before operation
S7 Contents of Ss before operation 00411
Ss OFF (0)
Note 1: The following two methods (a) and (b) are Note 2: Operation contents of both (a) and (b) below
available to program the ladder chart below. @ are the same.
a
OOICIJOO 00901 OOiOO 00900 OOéOO STR 00000
3 ) ~ 3 STR 00001
00302 OO?IOB OOIOIO1 00302 AND 00002
00004 00005 OR STR
I = ouT 00400
@) (b) (b)
STR 00000 STR 00000
AND 00001 AND 00001 00001 00002 00400
STR 00002 || STR 00002 I 1 O STR 00001
AND 00003 AND 00003 00900 AND 00002
OR STR STR 00004 I OR 00000
STR 00004 AND 00005 ouT 00400
AND 00005 OR STR
OR STR OR STR Case (b) is one step smaller than case (a).
ouT 00400 ouT 00400

Both (a) and (b) give the same result. However, (a)
uses only S1 stack, and (b) uses stacks S1 and S2.
The JW10 has eight stacks so programming like (b)
can only be connected at a maximum nine of blocks.
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ouT
R
Symbol O [ Example for use ]
00000 Instruction
. . | If STR 00000
Function | Use for output of operation result. ouT 00412
ouT 00413
Write contents of the accumulator (ACC) ouT 00414
Operation into data memory of relay number R.
[ R Jeface When input relay 00000 is ON, the JW10 turns ON
output relay 00412, 00413, and 00414.
Range of R| 00400 to 15777 (Note 1) (Note 2) (OUT instruction does not change ACC contents so
§| Conents | Contents ofACC that sequential use of OUT instruction is possible.)
€| Acc | Latch
o
o
&| S1to Ss| Latch
<

Note 1: Module-not-mouted input relay area (00000 to Note 5: As the contents of the ACC do not change

00377) are also used for OUT instruction as after operating OUT instruction, the following

auxiliary relay. ladder program is effective.

Note 2: Be careful because some special relays and
.speC|aI.reg|sters canno.t be used for OUT OOICI)OO 00i1 2 STR 00000
instruction. (See "Special relay” on page 7 *+ 3 ! ~ ouT 00412
and "special register" on page 7 - 5.) 00001 00413 AND 00001
N OUTi . b d directly f [ O ouT 00413
ote 3: instruction cannot be started directly from AND 00002
10000 00002 00414 ouT 00414
X | O

For relays are normally to be kept ON, use
normally OFF contact (07366).

07366 10000

O

Note 4: If the same relay number OUT instruction is
used twice, the connected support tool such
as JW-13PG displays error at program check.

00000 00400
00001 00400 X

If the JW10 is changed to operation mode
after inputting the program above, it detects
"user program error 1" by self diagnosis
function and cannot operate.

However, if a 55) is stored in register #055 in
the system memory, the JW10 can continue the
operation.(The option is available in version 1.4
or later ROM code.)

In this case, the result of the last step in the pro-
gram ("b" in this example) will be sent to the
output section.
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TMR

Timer contact

T@
-

Timer instruction

CD_T%R ©)

Symbol

When start input( is turned ON,
current value is decrement by one
from the setting value 3 every 0.1
second (TMR number 2 = 000 to
277) or 0.01 second (TMR number
= 300 to 377). When current value
becomes 0, the timer contact turns

Function

TMR
contact

OFF

OFF
ON

Start input | Current value

OFF

Setting value

Decrement by 1 every
0.1 sec. or 0.01 sec.

0

Operation N
(Current valug >0)

N
(Current value = 0)

Condition | Start when stat input D is ON

000 to 277 ¢ [0.1 sec. timer] (Note 1)

Range of TMR
300 to 377 ¢ [0.01 sec. timer]

number @

0001 to 1999 (BCD)
0.1 to 199.9sec. : TMRO000 to TMR277
0.01 to 19.99sec. : TMR300 to TMR377

10000 to 31576, b0000 to b0376
09000 to 09776, 19000 to 19776
29000 to 29776, 39000 to 39776

Range of
setting
value @

(Note 4)

Setting
value
Setting +0
value = -0.01

+0

001 T scantime (0.1 sec. timer)

Precision

(unit : sec.) + scan time (0.01 sec. timer)

ACC Latch (Start input 1)

S1to Ss | Latch

After operation

[ Example for use ]

Instruction

STR 00000

00000 TMR 000

I o015 0015

STR  T000

OUT 00415

e | Sl
T000 00416
J O—

After start input 00000 turns from OFF to ON, timer
contact TOOO turns ON after 1.5 sec., and output relay
00415 turns ON and 00416 turns OFF.

00000 | | |
11.5 sec. 11.5 sec.i
< < >

T000 _|

00415

00416

When start input 00000 is turned OFF, TMRO0O0O is
reset.

Note 1: TMR number is used commonly with CNT so
that numbers used for CNT cannot be used for
TMR. The same TMR number also cannot be
used twice. If the same number is used, "user
program error 1" occurs by self diagnosis and
cannot run.
However, if a 55(H) is stored in register #055 in
the system memory, the JW10 can continue

the operation.(The option is available in version

1.4 or later ROM code.) To check assigned
condition of the same number, use "program
check" function of a support tool such as
JW-13PG.

Assign timer contact with the same number of
timer numbers. Settable for any number of "a"

Note 2:

Note 4: When resister number is used for
setting value, the setting value can be
changed by program operation. Make
sure to assign even number address
for register.

(Example)
00000
— TR | 59000
000
09001 09000

0,0010100[010001 10| Setvalue:1446

Be careful not to enter other than
BCD values or over 2000, as these
may cause malfunction.
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» Timer's current value storage area of timer (1) An example of program to output timer current value

Current value of the timer is stored in 512 bytes to an external device.
from b0000 to b0777 as follow.
Using this area, current value of the timer can be 00|0|00 ™R Setting value
output to an external device, and setting value can 1 000 | 1990 150 sec.
be changed from outside.
TMR number Data storage area F-47 Set level operation
ONLS condition in order
000 0000, b000H to output normally.
001 b0002, b0003 07366
002 b0004, b0005 H F-00W | 1000 | 10040 || £0000—30040
003 b0006, b0007 Normally ONLXFER 0000130041
: F-48 Reset level
NLR operation
376 b0774, b0755 ° condition.
377 b0776, b0777
Note 5: Area from b000O0 to b0777 are commonly (2) An example of program to input timer setting value
used with the counter (CNT). from an external device.
7]l6|5[4]3]2]1]0 00020
(x109) (x101) : Reading setting
TMIt%é)OO 8.4.2 1|8.4,2, 1], | )F(;)E‘F“{’ 20000 09000 ([ 416
TMR277 | 0 | 0 | 0 [4¥) ¢ G931 Setting switch (BCD 4 digits)
T M 00021
(x107) (x107?) -
TMR300 1 g 42 1l8.4. 2. 1|, 1 F-00w | 16000 | boooz | | 99000 D0002
TMItq%77 ol ol o [x0) (x100) Startinput | | XFER 09001—b0003
1 8 4 2 11n4
Note 6: Address b0000 to b0777 are handled T™R 1999 TMROO1
numerical values with BCD. oot
Note 7: "n" and "n + 1" express address order.
A (When 30000 = 1500)
For example, in case of TMR001, n = b0002
and n + 1 =b0003. 00021 Q
Current value
of TMR0O1 1999 | 1500 | 1499
‘ 0.1 sec.‘
D —

If register number is assigned to setting number, the
JW10 runs with the same pattern of the program
example above.

00020 ——
I W1 30000
1 rEn 09000
00021
1 ™R | 69000
001
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CNT
Counter instruction ; Counter contact [ Example for use |
Symbol O —cNT E c® 00000 Instruction
@43 |®| i —h— [ ONT STR 00000
! OO(I)|01 001 0003 STR 00001
When reset input @ is OFF, current L CNT 001
value is decrement by one from the 0003
setting value @ at each change of C001 00417 STR C001
) calculation input @ from OFF to ON. il O— ouT 00417
Function |When current value reaches 0, the C001 00420 STRNOT CO001
counter contact turns ON. When reset Al O— ouT 00420
input @ is ON, the JW10 does not
calculate and keeps current value as
setting value, and counter contact is ) ) o
: ™R When the reset input 0001 is OFF and calculation input
Start input | Currentvalue | contact | 00000 switches ON from OFF three times repeatedly,
OFF Setting value | OFF counter contact C001 turns ON and output relay 00417
Operation ON Decrement by 1 at turns ON and 00420 turns OFF.
(Current value>0) Ol‘f_?fhft”rl” lOl;l from ' OFF
Of calculation inpu
oN 00001 |
(Current value = 0) 0 ON |
i When reset input (2) is OFF (Note 6) and calcu-| ggpoo 1 P 3 4] 1[5
Condition lation input (D changes from OFF to ON. . ! . X
Current ' ' T
Range of CNT 3 | 2 ] 1 0o [o] 3
number 3 000 to 377 s value |
0001 to 1999 (BCD) Coo1
Range of .
setting 30000 to 31576, b000O to b0376 —I_
value @ | 09000 to 09776, 19000 to 19776 00417 . .
29000 to 29776, 39000 to 39776 (Note 7) 00420 \—li
.}% ACC Latch (Reset input @)
| St Latch (Calcultaion input @ )
o
8| S2to Ss| Latch
£|82 0 Ss atc
Note 1: CNT number is used commonly with TMR  Note 5: At power failure, the counter stores current

Note 2:

Note 3:

so that numbers used for TMR cannot be
used for CNT. The same CNT number also
cannot be used twice. If the same number
is used, "user program error 1" occurs by
self diagnosis and cannot run.

However, if a 55(H) is stored in register
#055 in the system memory, the JW10 can
continue the operation.(The option is
available in version 1.4 or later ROM code.)
To check assigned condition of the same
number, use "program check" function of a
support tool such as JW-13PG.

Assign counter contact with the same
number of counter numbers. Settable for
any number of "a" contact and "b" contact.
When the JW10 counts up, it ignores
further input. To restart calculation, turn
reset input ON and then OFF. Or, forcibly
reset using a support tool, and then start
calculation.

Note 6:

Nore 7:

value. However, if reset input turns ON at
reinputting power, it resets current value. If
you want to store current value, add reset
input that turns OFF at inputting power.
Reset input also can be set as "reset by OFF"
by setting reset condition (001) on system
memory #202.

When register number is used for setting
value, the setting value can be changed by
program operation. Make sure to assign even
number address for register number.

(Example)
00000
||
I CNT
OO|O|O1 001 09000
I
09001 09000
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Set value:1572

Be careful not to enter other than
BCD values or over 2000, as these
may cause malfunction.




« Counter's current value storage area of counter (1) An example of program to output counter current value
Current value of the counter is stored in 512 bytes to an external device.

from b0000 to b0777 as follow. 00000
Using this area, current value of the counter can be I Setting value
output to an external device, and setting value can oololm CNT | 600 1000
. 002
be changed from outside. (|
Set level operation
CNT number Data storage area ngs condition in order
000 b0000, b0001 to output normally.
001 b0002, b0003 07366 N
A F-00w | 15004 | 10042 || P0004—30042
002 b0004, b0005 Normally ON | XFER b0005—10043
003 b0006, b000O7
: : F-48 Reset level
: : ONLR operation
376 b0774, b0775 condition.
377 b0776, b0777
Note 8: Area from b0000 to b0777 are commonly  (2) An example of program to input counter setting value
used with the timer (TMR). from an external device.
7le|[s5[4[3]2]1]0
x10" x10° 00020 - Reading settin
CNE)OO 8 (4 % 118 | (4 | 2) L1 |" I iggg 10000 {09100 | | yalue g 9
cNT377| 0 ol o (><1|0 g | E;X: o;) p n+1 Setting switch (BCD 4 digits)
00352 F-00w | 49100 | booos | | 0910000006
Note 9: Address b0000 to b0777 are handled Res;'i'mput XFER 09101—b0007
numerical values with BCD. 00021
Note 10: "n" and "n + 1" express address order. H CNT003
For example, in case of CNT001, n = Calculation input| CNT | "
b0002 and n + 1 = b0003. °°ﬁ22 003
Reset intput

When system memory #202 is 00(H) (reset by
turning ON reset input), current value is changed
at down edge of 00022. (when 310000 = 1500)

ooo22_ [ ]

Current value | o500 | 1500
of CNT003

If register number is assigned to set number, the
JW10 runs with the same pattern of the program
example above.

00020
I F-00w1 15400 | 09100
XFER
00021
|
; CNT 1 99100
00022 003
I
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9-3 Application Instruction

[1] Function number

« All application instructions are expressed by function numbers.
+ In addition, among transfer instruction, arithmetic operation instruction, logical operation instruction,
comparison instruction etc., instructions for handling word unit or constants lower case "w" and "c"

are added to each function number.

Instruction to operate between registers (byte unit)

F00, F-10, F-12, F-13 etc.

Instruction to operate between registers (word unit)

F-00w, F-10w, F-12w, F-13w etc.

Instruction to operate between register and constants
(byte unit)

Fc10, Fc12, Fc13 etc.

Instruction to operate between register and constants

Fc10w, Fc12w, Fc13w etc.

(word unit)

[2] Source and destination

+ Data processing instructions such as transfer instruction and arithmetic operation instruction handle

data memory with byte unit or word unit.

A register having data before operation is called source (S). A register to store operation result is

referred to as destination (D).

Ex. 1: s b

F-00
— FER|31010 | 09200

Ex. 2: S1 S D

F-10

ADD J11001/31002 (19100

Ex. 3: S D

F-00w
— XFER 09000{19000

Transfer contents of 31010(S) to 09200(D).

Adds contents of 31001(S1) and 31002(S2), and stores
the result in 19100(D).

Store contents of 09000(S) and 09001(S+1) to 19000(D)
and 19001 (D+1).

Note 1: Make sure to set even number address for source and destination of word processing instruction

(instruction having "w").

Note 2: Register contents of source side do not change after operation. Use of the same register both
for source and destination is available. However, in this case, source contents may change
for some instruction (that is contents of destination).

Ex. 4: s D

F-03
—{ 5 |09t10{09110

Converts contents of 09110(S) (2 digits of BCD) into
binary code and stores in 09110 (D).

Note 3: Among special relay and special register area, do

Note 4:

not assign destination to area where CPU writes
(such as 30734 to 10737).

If source and destination are assigned which cross
over blocks of data memory for block process
instruction (F-70, F-70w, F-71, F-71w, F-74, F-74w),
these instructions will be as shown in the table at
right. Especially, be careful not to write data in timer/
counter contact area and CPU internal processing
area.
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11577 | Timer/counter contact area
b0777 | CPU internal processing area
09777 | 19000

19777 | 29000

29777 | 39000

39777 | CPU internal processing area




[3] Indirect address assignment

» F-70 and F-70w can assign indirect address for their source and destination.

« If source or destination is assigned with indirect address, the assigned register itself does not execute
operation. Registers of file address assigned by contents of three bytes headed by its register executes
operation. (For file address, see page 7 - 8 "File address")

» To assign indirect address, put @ (at mark) at the top of register.

n S D

Ex
EIZE 001 }@09000 09400 Transfer register contents assigned by 09000, 09001, and
09002 to 09400.

In the example above, file address 005002 is register 19002. As a result, @09000 indicates 19002.

09002 09001 09000 19002 09400
0000000000001010|00000010 00011101 —— > |00011101

Always 0 File No. O

0 5 0 0 2
(0 for JW10) Indicate file address J
(0004002)

Note 1: For assigning indirect address, make sure to set even number address. One will be deducted
if odd address number is set and changed to even address. (If @090083 is set, it is treated as
@09002.)

Note 2: Timer/counter setting area (001600 to 001677) of file address cannot be assigned as indirect
address. Further, addresses 001700 to 001777, 003000 to 003777, and 010000 and after are
used inside the CPU. These areas cannot be used by users. Therefore they cannot be set as
indirect address.

Reference: Examples of using indirect address

« Each time input signal changes from OFF to ON, the program stores data of register 09400 to
512 bytes from 19000 to 19777 in order.
00000
1l F-08w
I ocT |008000| 09000
Initial
setting 09002 09001 09000
00000000[00001010/00000000
F-08 .
oct | 000 | 09002 File 0 0 5 0 0 O
(File address 005000 = 19000)
00001 F70 00001
{1 FiLE | 001 | 09400 (@09000 09400
Input [ F—T—>[ . |te000
signa
9 —>|  |19001
- 19002
F-63w 09000 > . 512 bytes
FILE . .
—> 19777
00001 | Eoqow '
| |
{1 oMp | 09000 |006000
If file address is more than 006000,
07357 oo it is returned to 005000.
I ocT |005000| 09000
Zero
flag
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[4] Accumulator and stack register
Use accumulator (ACC) and stack register with basic instructions such as STR and STR NOT. (See
“Operation of basic instruction” in page 9-8.) However, application instructions execute operations
using these as operation conditions.

1) Single input instruction
» Execute only the contents of the accumulator (ACC) as operation condition.
» The contents of ACC and stack register are stored after operation.

00001 00002 (£ _{ 5,

CMP

30001

09001

00000

STR 00001
OR 00000
AND NOT 00002
F-12
30001
09001

ACC

Contents of

00001 00002

00000

2) Multiple input instruction
» F-62 and F-62w use the accumulator (ACC) and stack register S1 and S2 as they are three input

instructions.

» F-60 and F-60w use the accumulator (ACC) and stack register S1, S2 and S3 as they are four

input instructions.

n + After operation, contents of ACC and stack register are latched.

OOO:OO Shift direction @

00001 :
e Data input @
2002 Shift input ®
00003 .
e Reset input @

F-60
F/B
SFR

STR NOT 00000 ACC | contentsof %)% | Resetinput @
STR 00001
STR 00002 00002 P
o000l STR 00003 St | Contentsof 31~ | Shiftinput ®
F-60 00001 .
09000 S2 | Contents of —}— | Datainput @)
S3 | Contents of 2391 Shift direction @

3) Instruction without input
* Instructions F-31, F-40, F-42, F-47, F-48, F-90, F-140, F-143, and F-145 do not have input
condition so that they do not use the accumulator (ACC) and stack register.

+ After operation, contents of ACC and stack register are latched.

4) Instructions with which status of the accumulator (ACC) changes
» F-43 reverses ACC condition just before (OFF to ON, ON to OFF).
» F-44 turns ON the ACC for only one scan time just before the ACC changes from OFF to ON.
The ACC turns OFF cases other than switching from OFF to ON.
» F-45 turns ON the ACC for only one scan time just before the ACC changes from ON to OFF.
The ACC turns OFF cases other than switching from OFF to ON.
« After operation, contents of ACC and stack register are latched.
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[5] Operational condition
» Operational condition of an application instruction can be a complicated serial/parallel circuit, not
limited to a single contact ON/OFF condition.
« If the operational condition is same, it may be programmed in succession, as shown in Example 2).

Example 1) Example 2)
Instruction

' 00001~ 04000 | [Fqo Instruction 1 [ 000fo ~ 00700' [F oo STR 00010
! Frer1109200  [STR 00007 oot TIxFERO05%0%030 | OR 00011
00002 | I | AND 00100

! ! OR 00002 ! ! e
1 | oooo3 . OR = 00003| T®R“~~7"77° P13 910109039 10050

| | AND 04000 _ AND

- I F-00 Operational 09030

\ 09011 condition F-00 | 0410h1000 | F13
) " 09200 XFER 09101
Operational condition 09030

F-00
10410
31000

Note 1: In case where operational condition is the same, and some instructions vary operation results
between programming continually and programming by separated circuits. See page 9 * 26,
"Double-length operation.”

» There are following two kinds of execution modes for application instruction to be executed when the
operational condition is met.

@ Those which operation takes place only at the 1 scan cycle that the operational condition is
met.
F-00, F-10 etc.

2 Those which operation takes place at each scan cycle, so long as the operational condition is
met.
F-12, F-80 etc.

+ For the instruction of the group () above, the ON/OFF state of the operational condition of the
preceding scan cycle is compared with the ON/OFF state of the operational condition at the current
scan cycle. If the preceding state is OFF and the current state is ON, the operation takes place as if
the operational condition changed from OFF to ON.

F-47
+ To execute at every scan cycle for the group of @, ONLS
1 -
use the F-47(ON level set) or F-48(ON level reset). Ooﬂo |FN68 9000
F-48
ONLR
* In case the operation is to be executed only at an OFF 06200 00100 F44
to ON transition of the operational condition of the group 0 I :i: F-12 40100/09200
: . . . . CMP
of @, the F-44 instruction (rise edge differential 00011
instruction) must be used. T

« If the operational condition is not met, no operation takes place and the register on the destination
side remains unaffected. In case of the instruction that affects the flag, the flag is cleared (See the
next page for the flag.)
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[6] Operation flag
1) Kind of flags

« Flag is used to reflect the operational result. There are Non-carry flag 07354
4 kinds of flags for the JW10 ; non-carry, error, carry, Error flag 07355
and zero flag. These are assigned to four bits of data Carry flag 07356
memory, 07354 to 07357. Zero flag 07357

2) Instruction that affects flag
Instruction such as F-03, F-12, F-63 etc. will set flag according to the result.

3) Transition of flag during scan cycle
* Prior to processing of the user program at each scan cycle, flags are cleared.
(Refer to page 8-1 "Operation cycle".)

» When going into processing of a flag affecting instruction

a.The flag is set according to the result of the instruction, if the operational condition is met for the
instruction.
b.Flag is cleared if the operational condition is not met for the instruction.

* As to the execution of no flag affecting instruction, the state of flag is not changed, whether the
operation took place or not.

(If there is no flag affecting instructions in preceding steps.) Address Instruction
= 00100 01000 STR 00100 [—
F-63 01001 | F-63 —®
@ INC 09100 01002 09100 —
01003 STR 07356 —
7
2 07356 F-63 |19104 01004 | F-63 —@
(Carry) INC 01005 09101 [
00110 01006 STR 00110 [
OF— —— XFF'E% 09300 (70040 01007 | F-00 s
01010 09300
00200 F.03 01011 0040
@®— |7aB|N 11010009200 01012 | STR 00200 —
g 01013 F-03 L@
"r/ 01014 =10100
. N . . 01015 09200 [
(If there is no flag affecting instructions in steps to follow.)
| 1 scan time |
1/0 User program execution User program User program execution
execution
s - ) s
Data memory ! ' ¢ '
00100 : : :
1 H )
Data memory 1 T
00110 . ' L
Data memory i i
00200 : . )
' Depends on the result of ® ( ! Depends on the result of 1D
! Depends on the result of @ ! Clear
' v : ot 2
State of flag I Clear | | | Clear | Clear | / | Clear | | | Il?eesﬁetngs on the
f—Clear LCIear LCIear 1—Clear
Step @ (not executed)— clear Step @ (executed)
Step 3 (executed)— not affected Step @ (executed)
Step @ (executed) Step @ (not executed) — Clear
Step @ (executed) Step @ (executed)
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4) How to retain flag
» Flag thus set according to the result may be changed or cleared after the operation of a flag affecting
instruction in that scan cycle. When it goes into a next scan cycle, the flag is cleared before operation
of the user program.
* In case the flag has to be retained of its current state, you must write the state of the flag into the coil
(such as auxiliary relay) immediately following the respective instruction. This retains the state of the
flag until the operation of the respective instruction in the next scan cycle.

Example: Program that sets 04050 ON when 19000 = 19010 or 19001 = 19010.

00010
| F-12
| CMP 19000({19010 A
,::> 07|3|54 04000 04000 is set ON when 19000=19010 after
(Nonl-clarry) the operation of A.
00|0|-|0 F-12 1900119010 B The non-carry flag set in A changes
o CMP according to result of B.
07|3|54 04/6507 The result of A (04000) is ORed with
' the result of B.
(Non-carry)
O4|0|00
I

|I/O| User program execution |I/O| User program execution |I/O| User program execution |I/O|

00010 J
07354 |_| | |

T—Operation of B (19001<19010) T—Operation of B (19001=19010) T—Operation of B (19001<19010)

Operation of A (19000=19010) Operation of A (19000<19010) Operation of A (19000<19010)

04000 |

04050 |

» To monitor the state of flag by the support tool such as hand-held programmer JW-13PG etc. or to
display it externally, it is not possible to visually check the state of the flag because the state of the
flag can only be retained for a single scan cycle by simply writing the state of the flag in the coil as in
example above.

* In such a case, it will be necessary to make the flag self-retained.

00|1 Po F-63 ‘I/O‘ User program execution ‘I/O‘ ( ( ‘I/O‘ User program execution
INC 09000 Data memory
00100 ) )
07|3i56 00|200 07000 09000 377 @® ‘ 000 ( /
I I Carry flag \ \
(Carry) 07356 I
07|0|00 07000
!
Data memory
00200 ‘

The state of the carry flag (07356) after the
operation of A can be self-retained until 00200
is set ON.
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[7] Double-length operation

1) Instructions that are capable of double-length operation

» The following 12 instructions have the double-length operation function to permit operation of
more than 2 bytes (or 4 bytes for a word execution instruction).

D F-10, F-10w : add register and register

@ Fc10, Fc10w : add register and BCD constant

3 F-11, F-11w : subtract register from register

@ Fc11, Fc11w : subtract BCD constant from register
® F-12, F-12w : compare register with register

® Fc12, Fc12w : compare register with constant

2) Programming double-length operation

» Double-length operation is utilized to reflect a carry over or a carry down in a next digit to follow.
It should be programmed from a low order digit following to the operational condition.

Example 1)
L s =] _
09001 09000 09101 09100 09201 09200 Instruction
00001 F-10 STR 00001
I} ADD | 09000 | 09100 | 09200 F-10
09000
09100
F-10 1 69001 | 09101 | 09201 09200
ADD F-10
09001
Incaseof |1 5|4 3|+|3 2[5 8| 09101
09001 09000 09101 09100 09201
00001 Non-carry Error  Carry  Zero
I} Z;g 09000 | 09100 | 09200 | [ 4 3 |+[5 8] —[o 1] [o] [o] [1] [o]
09000 09100 09200 |
l Non-carry Error  Carry  Zero
;'[;g 09001 | 0101 09201 | [ 1 5]+ [8 2|+ [1]—=[4 8] [1][o] [0o] [0]
09001 09101 09201 07354 07355 07356 07357

The carry flag in a lower digit is added to a next higher digit during the operation.

Reference: Programming in the following way would not perform the double-length operation.

Non-carry Error ~ Carry  Zero

— Lo 1] [o] [o] [1][o]

09200 0735407355 071::56 07357

00001 10
|| -
I DD | 09000 | 09100 | 09200 [4 3] + [5 8]
09000 09100
00001
0 F-10
' Abp | 09001 | 09101 | 08201 [1.5] + [3 2]
09001 09101

Example 2) Double-length

—[a. 7] [o]

Non-carry Error  Carry  Zero

Lo] [+] [o]

09201 07354 07355 07356 07357

operation about 3 bytes is also possible in the same manner.

00001 E-11w | 00200 E-12w
s < :
SuB | 09040 | 09050 | 210004 I} cmp | 210000 | 09100
F-11 F-12w
1 a
sug | 09042 | 09052 | 20006 cmp | 70002 09102
(Subtraction of BCD 6 digits) 1o
— a
CMp | 70004 | 09104
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3) Internal processing during the double-length operation
» For operation of double-length operational instruction that appears first after the operational
condition, the operation takes place without including the state of the flag before that.
« If there is double-length operational instruction encountered during execution of the common
operational condition, the following operation takes place.

a. Execution takes place including the state of F-10, F-10w | The state of the carry flag
the carry flag immediately before. Fc10, Fc10w | immediately before is added

b. For the zero flag, the state of the zero flag | F-11, F-11w | The state of the carry flag
immediately before is ANDed with the state | Fc11, Fc11w | immediately before is subtracted
ofthe zero flag after the operation of the | F-12, F-12w | The state of the carry flag
respective instruction. If both are 1, the zero | F¢12, FC12w | immediately before is subtracted
flag is then set.

Note 1: For the F-12, F-12w, Fc12 and Fc12w instructions, operation of S1-S2 or S1-n is carried out
and its result is stored in the flag.

4) Cautions concerning the double-length operation
(D Operation that includes the flag takes place for a different instruction, if double-length operational
instruction has been programmed in a form of common operational condition.

00020 Non-carry Error  Carry  Zero
£ [omcn o s - e T (5 5

09000 09001 09002 07354 07355 07356 07357
]

Non-carry Error  Carry  Zero

!
;F\Sg 09010 | 09011 | 09012 + [1s]+[1]—[o 0] [0o] [0o] [o]

09010 09011 09012 07354 07355 07356 07357
(2 The double-length operation takes place even if there is no flag affecting instruction between

the double-length operational instructions.
00011 Non-carry Error  Carry ~ Zero

I F-12 _
T £12 20000 osoo —Tol o] [1] (0]
10000 09000 07354 07355 07356 07357
| | Foo
XEER 09100 | 30040

Instruction that does not affect the flag

|| F13
AND | 09011 | 09020

Non-carry Error  Carry  Zero

'
- gdé 09012 | 09013 | 09110 — [ 7 )-[1]—[o ¢] [o] [o] [o]

09012 09013 09110 07354 07355 07356 07357

@ Ifthere is a flag affecting instruction between the double-length operational instructions, operation
takes place including the flag caused by the operation of that instruction.

00050 F Non-carry Error  Carry  Zero
P 5z oo osmea | [ ] — [13] [+ (0] [o] [o]
20000 09000 07354 07355 07356 07357

Non-carry Error  Carry  Zero

— o | 00100 Lo77 Jo — Lo] [o]

09100 09100 07354 07355 07?56 07357

Non-carry Error  Carry  Zero

—gdi 30010 | 09010 |2|4|—|2|4|— [o] [o] [1] [o]

20010 09010 07354 07355 07356 07357

@ If other than BCD code is specified for the F-10, F-10w, Fc10, Fc10w, F-11, F-11w, Fc11, or
Fc11w instruction, an error flag is evoked so that double-length operation will no more be
executed thereafter.
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[8] Description of each application instructions

F-00 | Transfer 1 byte data
XFER
] (Example for use) ,
Symbol *;F?E?q S D P Instruction
STR 04004
-00
. The contents of the register (1 byte) are 04004 1 = 4
Function | ansferred to the register D. }—XFER 03000 | 210041 3882?
Operation | S—D When the input condition 04004 changes from
20000 10 11577 OFF to ON, the contents .of the register 09000
0000 to b0777 are transferred to the register 30041.
09000 to 09777
Range of S | Y9000 1o 19777
29000 to 29777 09000 0041
39000 to 39777
b0000 to b0777
09000 to 09777
Range of D | 9000 o 19777
29000 to 29777
39000 to 39777
Condition | Rising edge of input signal (OFF to ON)
Contents
oS Unchanged
After Contents .
operation |of D Contents of register S
Flag | Unchanged

Similarity instructions: F-00w, F-70, F-70w, F-74, F-74w

F-00w
XFER

Transfer 1 word data

Symbol

F-00w
XFER

Function

The contents of the registers S, S+1
(1 word) are transferred to the register D,
D+1.

Operation

S, S+1—D, D+1

Range of S

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Range of D

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Condition

Rising edge of input signal (OFF to ON)

After
operation

Contents

of S, S+1 Unchanged

Contents

of D Contents of register S

Contents

of D+ 1 Contents of register S+1

Flag

Unchanged

(Example for use)

Instruction

F-00w
XFER

04000
o

09000

0040

STR
F-00

04000
w

09000
30040

When the input condition 04000 changes from
OFF to ON, the contents of the registers 09000
and 09001 (1 word) are transferred to the registers
0040 and 30041.

09001

09000

’01101010‘10101100‘
TR R T A TR A R R R A

0041

0040

’01101010‘10101100‘
TR AR A A AR A R

Note 1: Be sure to use even addresses for registers S and D.

Similarity instructions: F-00, F-70, F-70w, F-74, F-74w
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F-01 Transfer BCD (2 digits) constant
BCD
Symbol | — E’gé n | D (Example for use) Instruction
STR 04004
F-01
. A 2 digits BCD constant "n" is transferred 04004 | £ 11
Function | {5 'the register D. }—{ — Bop | 15 | 0ot00 091 68
Operation | n—D When the input condition 04004 changes from
OFF to ON, the BCD constant "15" is transferred
Range of "n" | 00 to 99 to the register 09100.
30000 to 31577 . . . . .
b0000 to b0777 The following value is contained in the register
Range of D | 39900 10 93777 09100 after the transfer.
29000 to 29777
39000 to 39777 09100
Condition | Rising edge of input signal (OFF to ON) 31-0-1 $50-1
Contents
After of D n (OO to 99)
operation Flag | Unchanged
Similarity instructions: F-01w
F-01w | Transfer BCD (4 digits) constant
BCD
Symbol | — FB_((J;DW |l b (Example for use) Instruction
STR 04001
F-01w
. A 4 digits BCD constant "n" is transferred 04001 | £ 11
Function | 4 the registers D, D+1. }_‘ F'gcp | 198 | 19100 12)?88
Operation | n—D, D+1 When the input condition 04001 changes from
OFF to ON, the BCD constant "1984" is transferred
Range of "n" | 0000 to 9999 to the registers 19100 and 19101.
310000 to 11576 . . . . .
b0000 to b0776 The following value is contained in the registers
Range of D 98888 {0 ?8;;2 19100 and 19101 after the transfer.
o
29000 to 29776
39000 to 39776 19101 19100
Condition RISIng edge of input Signal (OFF to ON) 0|0|0|1 |1 |0|o|‘1 .1|O|0|0|0|‘1 |0|0
Contents n ! o 8 4
After of D, D+1
operation Flag | Unchanged

Note 1: Be sure to use even addresses for registers D.
Similarity instructions: F-01
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F-02 | Exchange 1 byte data between registers
XCHG | (eXCHanGe)
Symbol _XFC-0|_|2G o | De (Example for use) Instruction
STR 04001
F-02
The contents of the register D1 are 04001
Function exchanged with the contents of the }_1 — F-02 | 10000 | 09001 09000
register Dz. XCHG 09001
Operation | Di+«—D: When the input condition 04001 changes from
300000 11577 OFF to ON, the contents of the register 09Q00
b0000 to b0777 are exchanged with the contents of the register
09000 to 09777 09001.
Range of D1 | {9000 to 19777
29000 to 29777
39000 to 39777 . .
20000 to 31577 Before operation After operation
b0000 to b0777
R £ D, | 09000 to 09777 09000
ange ot LUz | 19000 to 19777
29000 to 29777
39000 to 39777
09001 (10000000 00000010
Condition | Rising edge of input signal (OFF to ON)
Contents| contents of register De
of D1
After Contents .
operation |of D2 Contents of register D+
Flag | Unchanged

Similarity instrucions: F-02w

Exchange 1 word data between registers

F-02w
XCHG

(eXCHanGe)

Symbol

__|F-02w
xcHa| '

D2

Function

The contents of the registers D1, D1+1 (1
word) are exchanged with the contents of the
registers D2, D2+1 (1 word).

Operation

D, D1+1+—D2, D2+1

Range of D+

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Range of D2

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Condition

Rising edge of input signal (OFF to ON)

After
operation

Contents
of D1

Contents of the register D2

Contents
of D1+1

Contents of register D2+1

Contents
of D2

Contents of the register D+

Contents
of D2+1

Contents of register D1+1

Flag | Unchanged

Instruction
STR 04000
F-02w

(Example for use)
09000

}ﬁffﬂ F-02w
09000 | 19000
XCHG 19000

When the input condition 04000 changes from

OFF to ON, the contents of the registers 09000

and 09001 (1 word) are exchanged with the
contents of the registers 19000 and 19001 (1 word).

Before operation After operation

09000 00010100 11001101
L L

09001 (10011010 01010011
) N N N I | ) N N I I |

19000 (11001101 00010100
) N N N I | ) N N I I |

19001 (01010011 10011010
L L

Note 1: Be sure to use even addresses for registers D1 and Da2.
Similarity instructions: F-02
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F-03 Convert 2 digits BCD to 8 bits in binary
—BIN
Symbol | — ig?N s | o (Example for use) Instruction
STR 04006
F-03
The conéentsBo(f: It:)he rggister S (8 zits) a[)e 04006 F-03 09300
i assumea as code, converted into binary, -
Function then the result is stored in the register D. g }_{ ] —BIN 09300 | 09310 09310
Operation | S—D When the input condition 04006 changes from
5 A OFF to ON, the contents of the register 09300 (8
bgggg %8 b0§77 bits) are assumed as BCD code, converted into
R ¢ 09000 to 09777 binary, and its result is transferred to the
ange of S | 19000 t0 19777 register 09310. The contents of the register 09300
29000 to 29777 remain unchanged. If the contents of the register
i?)ggg tt° g?g;; 09300 are not BCD code, the contents of the register
o X
50000 to b0777 09;3’[1 O"?Ee unchanged, and the error flag (07355) is
Range of D | 09000 to 09777 Setio 71 . _
9 19000 to 19777 - Transition of register contents and flags
29000 to 29777
39000 to 39777 09300 m 09310
Condition | Rising edge of input signal (OFF to ON) 8 5 2642%4224+20=64+16+4+1=85
Zero Carry Error |Non-carry
Contents | Unchanged 07357 | 07356 | 07355 | 07354
of S
0 0 0 0
*Result
Mer gOSte”tS *Unchanged when the contents of 09300 |1 1 0 00 1 0 1| 09310
i 111 111
° the register S are not BCD code. CH) 5 The contents of 09310 stay the same.
Contents of Zero | Carry | Error |Non-carry .
Flag :g;)ster S 07357 | 07356 07855 07354 027%?7 (%egg;g Ol%g; N%’;;; Atry
code 0 0 0 0 0 1 0
Not BCD code 1

Similarity instructions: F-03w, F-53
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F-03w | Convert 4 digits BCD to 16 bits in binary
—BIN
Symbol —E%m s | D (Example for use] Instruction
STR 04001
The 2 bytes BCD contents (4 digits data) of the F-03w
, registers S, S+1 are converted into binary, and 04001 1 3y 1000
Function the result is stored in the 2 bytes area of the |_—>BIN =11000 | 19000 19000
registers D, D+1
Operation | S1,S+1—D, D+1 When the input condition 04001 changes from
70000 10 11576 OFF to ON, the contents of 4 digits BCD data in
b0000 to b0776 registers 311000 and 311001 are converted into
Range of S 09000 to 09776 binary, and its result is transferred and stored
;8888 Eg ;3%2 in 2 bytes area of registers 19000 and 19001.
39000 to 39776
30000 to 11576
88888 :g 88;;2 Before operation After operation
Range of D | 19000 to 19776 Tons Ones
29000 to 29776
. N . . 9 6 27 20
Condition | Rising edge of input signal (OFF to ON) Thousands. Hudreds
4 0 215 28
goments °! Result (0 to 255) Unchanged when the BCD BIN (Binary)
After contents of the 4096 21224096
tion | Contents of registers S, S+1
opera +1 Result (256 to 9999) | are not BCD code.
Contents of Zero Carry | Error |Non-carry
registers S,5+1| 07357 | 07356 | 07355 | 07354
Flag [8c code 0
0 0 0
Not BCD code 1

Note 1: If the F-53 insutruction is used for programming, the F-03w instruction displays the program during monitoring.
Similarity instructions: F-03, F-53
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F-04 Convert 8 bits binary to 2 digits BCD

—BCD
Symbol |— "% | s | D (Example for use] Instruction
8D STR 04006
, , F-04
The contents of the register S (8 bits) are 04006
Function assumed as a binary code, converted into }_( _féoc“D 09320 | 09330 09320
BCD code, then the result is stored in the 09330
register D. . .
When the input condition 04006 changes from OFF to
Operation | S—D ON, the contents of the register 09320 (8 bits) are
assumed as a binary code, converted into BCD code,
38888 ;[8 38%; and its result is transferred to the register 09330.
09000 to 09777 The contents of the register 09320 remain unchanged.
Range of S | 19000 to 19777 If the BCD number converted should exceed"100",
29000 to 29777 the digit of hundreds will be disregarded.

39000 to 39777

30000 to 31577
b0000 to b0777

09000 to 09777
Range of D | 19000 10 19777 09320 —— 1o o 09330

29000 to 29777

39000 to 39777 32 + %3: 42i: 20 4 5
Condition | Rising edge of input signal (OFF to ON) 4"5
c():fogtents Unchanged
After Contents 09320 —_— 09330
operation |of D Result 27426424,23,21,20 1 9
Flag | Unchanged 2I1|9

Similarity instructions: F-04w, F-54

F-04w | Convert 16 bits binary to 6 digits BCD

—BCD
Symbol | — F‘g‘é‘g s | b (Example for use] Instruction
STR 04001
) . ; F-04w
The contents of 2 bytes binary in the registers 04001 F o4 1000
: S, S+1 converted into 6 digits BCD,and the F—"29% 1 31000 | 19000 -
Function | °Clitis stored in 3 bytes of the registers D, D+1, }_{ —BCD 19000
and D+2.
When the input condition 04001 changes from
Operation | S, S+1—D, D+1, D+2 OFF to ON, the contents of 2 bytes binary in
20000 to 31576 registers 311000 and 311001 are converted into
b0000 to b0776 6 digits BCD and stored in 3 bytes area of registers
09000 to 09776 that begin from 19000.
Range of S | 49000 t0 19776 9
29000 to 29776
39000 to 39776
310000 to 31575
b0000 to b0775 T o
09000 to 09775 ens _Unes
Range of D
oeD | 30 1577
39000 to 39775 27 20 6 8
. o ] ] Thousands Hundreds
Condition | Rising edge of input signal (OFF to ON) 1001 19001
Contents Unchanged 515 8 2 7
of S, S+1 ) Ten thousands
Contents Binary
f of D Result (ones and tens) 19002
After Contents 0 3
operation |of D41 Result (hundreds and thousands) 6 digits BCD
Contents 032768
of D+2 Result (ten thousands)
Flag | Unchanged

Note 1: |f the F-54 instruction is used for programming, the F-04w instruction displays the program during monitoring.
Similarity instructions: F-04, F-54
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F-o07 | Transfer decimal (1 byte) constant
DCML | (DeCiMaL)
Symbol | —{FO7 | n | D (Example for use) Instruction
DCML STR 04004
F-07
. A decimal constant "n" is transferred 04004 | = 7
. 015
Function | 4, the register D. }_‘ pow| % | et 09100
Operation | n—D When the input condition 04004 changes from
OFF to ON, the decimal constant "15" is transferred
Range of "n" | 000 to 255 to the register 09100.
30000 t0 31577 The register 09100 is in the following binary code
b0000 to b0777 representation.
R fD 09000 to 09777
ange o 19000 to 19777
29000 to 29777
39000 to 39777 09100
Condition Rising edge of input signal (OFF to ON) 23,02,01,00_15
Contents
After of D n (000 to 255)
operation
P Flag | Unchanged

Similarity instructions: F-07w

F-o7w | Transfer decimal (1 word) constant
DCML | (DeCiMaL)
Symbol | —F9% | D (Example for use) Instruction
DeML STR 04001
F-07w
. A decimal constant "n" is transferred 04001 | 2 57w
22659
Function to the registers D, D+1. }_{ |_Dch_ 22659 1 19100 19100
Operation | n—D, D+1 When the input condition 04001 changes from
OFF to ON, the decimal constant 22659 is
Range of "n" | 00000 to 65535 transferred to the registers 19100 and 19101.
The following binary code is stored in the registers
10000 to 11576
b0000 tg b0776 19100 and 19101.
09000 to 09776
Range of D | 9000 0 19776
29000 to 29776
39000 to 39776 19101 19100
Condition Rising edge of input signal (OFF to ON) 010110001 000001 1
Contents 2144212, 211,27, 21,20-22659
After of D.D+1| " (0000 to 65535)
operation
P Flag | Unchanged

Note 1: Be sure to use even addresses for register D.
Similarity instructions: F-07w
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F-08 Transfer octal (1 byte) constant
OoCT (OCTal)
Symbol | — F'°$ n | D (Example for use) Instruction
ocC STR 04004
F-08
. An octal constant "n" is transferred 04004 | £ ng
Function to the register D. }_{ — ocT | U1° |00 09%8
Operation | n—D When the input condition 04004 changes from
OFF to ON, the octal constant 015 is transferred to
Range of "n" | 000 to 377 (8) the register 09100.
30000 to 31577 The register 09100 is in the following code
b0000 to b0777 representation.
09000 to 09777
Range of D' 19000 10 19777
29000 to 29777
39000 to 39777
Condition | Rising edge of input signal (OFF to ON) 09100 O(-)O 0 -(1) ak -Z-1
Contents
After of D n (000 to 377)
operation
P Flag | Unchanged
Similarity instructions: F-08w, F-71, F-71w _1F07| 48 | so100 I 015 | 00100

Though F-07 (transfer decimal constant) handles a
decimal number and F-08 (transfer octal constant)
an octal number, the contents of the register after

In the decimal|0 0 0 0 1 1 0 1| 013 n
notation SOV

1
27 26250423 9201 20

the transfer are represented in the binary code for

00001101 to
| I (N (N S N —

transfer R 23422,20.8444+1=13

both instructions.

In the octal 0oo0/oo0 1|1 01
L L

notation |
07 - 1 5
F-os8w | Transfer decimal (1 word) constant
oCT (OCTal)
Symbol | — Fo'(gﬁ" n | D (Example for use) Instruction
STR 04001
An octal tant "n" is transferred 04001 F-osw
, n octal constant "n" is transferre F-08w 1234
Function to the registers D, D+1. }_{ ] ocCT |123496 | 19100 18188
Operation | n—D, D+1 When the input condition 04001 changes from
OFF to ON, the decimal constant 123456 is
Range of "n" | 000000 to 177777 (8) transferred to the registers 19100 and 19101.
30000 10 31576 The following code is stored in the registers
b0000 to b0776 19100 and 19101.
09000 to 09776
Range of D 19000 to 19776
29000 to 29776
39000 to 39776 19101 19100
Condition | Rising edge of input signal (OFF to ON) 10100111 |0.°.1 01110
1-2 3 4 5 6
After Contents | 1 (000000 to 177777)
operation
perat Flag | Unchanged

Note 1: Be sure to use even addresses for register D.
Similarity instructions: F-08, F-71, F-71w
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29000 to 29777

F-09 Complement 8 bits data
INV (INVerter)
Symbol _|F09| ¢ [Example for use) Instruction
Al STR 04002
F-09
. The contents of the register S are 04002 | ¢ o9
Function | complemented and stored in the register D. }_‘ 1 |y | 02000 | 09003 88888
Operation | S—D When the input condition 04002 changes from
10000 10 11577 OFF to ON, the 8 bits contents of the register
b0000 tg b0777 09000 are complemented and its result is stored
Range of S (1)8888 %g (1)8;;; in the register 09003.

The contents of the register 09000 remain

39000 to 39777 unchanged.
20000 to 11577
50000 to b0777
09000 to 09777
Range of D {9000 10 19777
29000 to 29777
39000 to 39777

0900001010011 —— |10101100|09003

Condition | Rising edge of input signal (OFF to ON)

Contents
of S Unchanged
After Contents| Complement of register
operation |of D S contents
Flag | Unchanged

F-oow | Complement 16 bits data
INV_ | (INVerter)

Symbol | —F% s | p (Example for use] Instruction
INV STR 04000
The contents of the registers S, S+1 04000 F-09w
Function (16 bits) are complemented and stored }—{ i F-09W/ 15000 | 20040 09000
in the registers D, D+1. INV 30040

When the input condition 04000 changes from
OFF to ON, the contents of the registers 09000 and

Operation | S, S+1—D, D+1

Range of S

310000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

09001 (16 bits) are complemented and its result is
stored in the registers 30040 and 30041.

The contents of the registers 09000 and 09001
remain unchanged.

10000 to 11576
b0000 to b0776
09000 to 09776 09001 09000
19000 to 19776
29000 to 29776
39000 to 39776

Range of D

|01101010|10101100|
AR AT AR R

Condition | Rising edge of input signal (OFF to ON)

Contents
oS Sa1 Unchanged 20041 30040

Contents| Complement of register
After of D S contents

operation |Contents
of D+1

Flag | Unchanged

|10010101|01010011|
) N I Y N N N N A N O I i |

Complement of register S+1

Note 1: Be sure to use even addresses for registers S and D.
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F-10 | Add register and register (BCD 2 digits)
ADD | (ADD)
Symbol | — ;;8 St | s2 | D (Example for use) Instruction
STR 04000
F-10
The contents of the register St are added with 04000 09000
Function |the contents of the register Sz in BCD 2 digits }—{ — F-10 | 59000 | 09010 | 09020 09010
and its result is stored in the register D. ADD 09020
Operation |S1+S2—D When the input condition 04000 changes from
0000 6 577 OFF to ON, the contents of the register 09000 are
b0000 tg b0777 added with the contents of the register 09010 and
Range of S+ 09000 to 09777 its result is stored in the register 09020. The
9 ;8888 :g ;3;;; contents of registers 09000 and 09010 remain
39000 to 39777 unchanged.
30000 to 31577
b0000 to b0777 - i ¢ it and i
09000 to 09777 * Transition of result and flags
Range of Sz | 19000 to 19777 Input
29000 to 29777 (04000) L
39000 to 39777 register :
30000 to 31577 (09000) 23[23 \\  2afes 23[23 |\ 23]e3 || sE[5E
b0000 to b0777
09000 to 09777 (09010) 35[35 \\ s8[s8 \\ 81a1 \\ 77]77 | 70[70
Range of D | 19000 t0 19777
29000 to 29777 (09020) 17(58 58|81 81{04 04{00 70{70
(23+35) (23+58) (23+81) (23+77) No addition
39000 to 39777 Non-carry flag |_| |_| (09000 not BCD).
Condition |Rising edge of input signal (OFF to ON) gff;jlag
07355
gontents ol nchanged Carry flag
07356
gg nents ol Unchanged Zero flag M
07357 *’| 1 scan time, max.
Contents of Lower 2 digits of the result. Valid until a flag affecting instruction i
Don ents o -Unchanged when the contents of registers mi{ inut% zrozga?néc ing Insiruction 1
After St and Sz are not BCD code.
operation Zero Carry Error |Non-carry
Result | 47357 | o756 | 07355 | 07354
0 1 0 0 1
Flag [11099 0 0 0 1
100 1 1 0 0
101 and above| 0 1 0 0
e | 0 | 0 [ 1| o
Similarity instructions: F-10w, Fc10, Fc10w
Tens Ones Tens Ones
eference
09000/0010/001 1 1000/0001|09010
In case 3 BCD digits or more have to be added, the F-10 1
instruction must be provided successively. Thousands Hundreds| ~ +  [Thousands Hundreds
When the F-10 instruction is programmed repeatedly, the
contents of the carry flag (07356) are also added after the 0900100010101 0110/0111/09011
second instruction. For the F-10 instruction that appears first 1 5 6 7
in succession to the STR instruction, the contents of the carry Tens Ones
flag (07356) are not added.
0000(0100{09020

Instruction
STR 04000
F-10
04000 [ 09000
-10199000(09010|09024 09010
ADD i 09020
F-10
F10 09001
10159001/09011|09021 09011
ADD 09021
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F-1ow | Add register and register (BCD 4 digits)
ADD | (ADD)
Symbol — 'ZEOI‘D” S1 | S2 | D (Example for use) Instruction
STR 04000
The contents of the registers S1, S1+1 are added F-10w
. with the contents of thg registers S2, S2+1 in 04000 F-10w 18888
Function  |BCD 4 digits and its resultis stored in the H ADD | 19000 | 19002 | 19004
registers D, D+1. 19004
Operation |(S1, S1+1) + (S2, S2+1) =D, D+1 When the input condition 04000 changes from
OFF to ON, the 4 digits BCD contents of the
;8888 ttg ;8%2 registers 19000 and 19001 are added with the
Range of S1 | 09000 to 09776 contents of the registers 19002 and 19003 and its
9 58888 %0 ;g;;g result is stored in the registers 19004 and 19005.
(]
39000 to 39776
30000 to 31576
b0000 to b0776
Range of Sz | 09000 to 09776 19001 19000
Y 19000 to 19776 |o11oo1111ooo1oo1|
29000t029776 ) N I N N I I |
39000 to 39776 6= 7= m8 9
30000 to 11576 +
b0000 to b0776 19003 19002
Range of D (1)8888 %8 ?g;;g |0.0.0.1 0010 0.0.1.1.0.1.0.O|
29000 to 29776 1 2 3 4
39000 to 39776 J
Condition  |Rising edge of input signal (OFF to ON) 19005 19004
|1 IOIOIOIOIOIOI0 0IOI1 IOIOIOI1 I1 |
oorar,1| Unchanged 8~ —0—2—/\-3
Contents
ofs2.5142| Unchanged
Contents Lower 2 digits Unchanged when the
of D of the result contents of registers
After Contents Upper 2 digits S1, S1+1, S2and Sa2+1
operation |of D+1 of the result are not BCD code.
Zero Carry Error |Non-carry
Result | 47357 | o756 | 07355 | 07354
0 1 0 0 1
Flag [1to 9999 0 0 0 1
10000 1 1 0 0
10001 and above| 0 1 0 0
Not BCD code| 0 0 1 0
Note 1: Be sure to use even addresses for registers S and D.
Similarity instructions: F-10, Fc10, Fc10w
19003 19002 19001 19000
As double length operation is possible for the F-10w instruction,
same as the F-10 instruction, write F-10w instruction in 1lolololol1 |1 |1 0|1 |1 |O|0|1 |0|1 o|1 |O|0|0|0|1 |1 Olol1 |0|0|0|0|1
succession to add 5 digits or more BCD. 8 7 6 5 4 3 2 1
+
Instruction 19007 19006 19005 19004
STR 00001 10011001110011001[10011001/1001100 1
F-10w 9 9 9 9 9 9 9 9
00001
F-10w 19000
}—1 ADD | 19000 | 19004 19010 19004
F-10w 19010 19013 19012 19011 19010
F-10w 19002 1|O|0|0|0|1|1|1 0|1|1|0|0|1|0|1 0|1|0|0|0|0|1|1 0|0|1|0|0|0|0|0
ADD | 19002 | 19006 | 19012 18898 8 7 5 5 4 3 P 0
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Fc10 Add register (BCD 2 digits) and constant (BCD 2 digits)
ADD (ADD)

Symbol — Z‘Sg St n D (Example for use]) Instruction
STR 04001
Fc10
The contents of the register S1 are added with od001 [ OQOgg
Function the 2 digits BCD constant "n" and its result is }—{ c 09000 | 85 | 09002
stored in the register D. ADD 09002
; When the input condition 04001 changes from
Operation | S1+n—D ,
P OFF to ON, the contents of the register 09000 are
38888 ttg gég;; added with the BCD constant 85 and its result is
stored in the register 09002.
Range of St 09000 to 09777
9 58888 {o ;g;;; It operates in the same timing as the F-10 instruction.
o)
39000 to 39777

Range of "n" | 00 to 99

30000 to 31577

b0000 to b0777 09000 0|0|0|1 OIO 1I1

09000 to 09777 »

Range of D' 119000 to 19777 + —— [1001]1000| 09002
29000 to 29777 .

39000 to 39777 BDC %%nstam 10000101

Condition | Rising edge of input signal (OFF to ON) 8

©
o

Contents
of S1 Unchanged

Contents -Lower 2 digits of the result

of D -Unchanged when the contents of the
After register St are not BCD code.
operation Zero Carry Error |Non-carry
Result | 47357 | 07356 | 07355 | 07354
0 1 0 0 1
Flag 1 to 99 0 0 0 1
100 1 1 0 0
101 and above| 0 1 0 0
S1is not
BCD code 0 0 1 0

Similarity instructions: F-10, F-10w, Fc10w

Reference

Similar to the F-10 instruction, it is possible to add 3 digits or more of BCD value.

Instruction 09001 09000
STR 00100 |001oo111o1ooo11o|
FC10 1 é 1 1 % 1 1 4I. 1 1 é 1
00100
Fc10 09000
}—{ ADD |09000| 25 | 08020 o5 +
Fc10 09020 |o1oo|1ooooo1o|o1o1|
11 1 11 1 11 1 111
09001
Fe10 | 09001 | 48 | 09021 48 4 8 2 5
ADD 09021
09021 09020
|o1 1 1|o1o1o1 1 1|ooo1|
11 1 11 1 11 1 111

7 5 7 1
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Fciow | Add register (BCD 4 digits) and constant (BCD 4 digits)
ADD

Symbol | — F/;:|130|SN St | n | D (Example for use) Instruction
STR 02001
The BCD 4 digits contents of the registers S1, 02001 Feiow 19500
: S1+1 are added with the 4 digits BCD constant Fciow
Function "n" and its result is stored in the registers D, }_{ — ADD | 19990 | 2345 | 19600 1%288
D+1.
Operation |(S1, S1+1) +n—D, D+1 When the input condition 02001 changes from
OFF to ON, the 4 digits BCD contents of the
38888 ttg 38%2 registers 19500 and 19501 are added with the
Ran fgy | 09000 to 09776 BCD constant 2345 and its result is stored in the
ange ot =1 1 19000 to 19776 registers 19600 and 19601.
29000 to 29776
39000 to 39776
Range of "n" | 0000 to 9999 19501 10500
68888 ttg t])ég;g |OI‘I IOIOIOIOI‘I I1 oIOI1 IOIOIOIOI1
09000 to 09776 4 3 2 1
Range of D | 19000 to 19776 +
38888 %g %g;;g BDC constant 2345
o 00100011/01000101
Condition | Rising edge of input signal (OFF to ON) | ! é . é Lk ‘-1 Lkt é L

Contents
of 51,51+1| Unchanged

— 19601 J 19600
Contents Lower 2 digits

Unchanged when the

of D of the result contents of registers St 0110011001100
Contents | Upper 2 digits and S1+1 are not BCD 6 6 6 6
After of D+1 of the result code.
operation Zero Carr Error [Non-carn
P Result | g73s7 | 07356 | o7ass | 07354
0 1 0 0 1
Flag [1to 9999 0 0 0 1
10000 1 1 0 0
10000 and above 0 1 0 0
Not BCD code 0 0 1 0

Note 1: Be sure to use even addresses for registers S1 and D.

N ; 19003 19002 19001 19000
Similarity instructions: F-10, F-10w, Fc10

10000111/01100101{01000011(0010000 1
| N N N T I | | N TN N T T A | | I N T T I | | N TN N T T A |
Reference 8 7 6 5 4 3 2 1

As double length operation is possible for the Fc10w instruction, +
same as the Fc10 instruction, write Fc10w instruction in
succession to add 5 digits or more of BCD. 0010001101000101/01100111[10007100 1
2 3 4 5 6 7 8 9
Instruction
ETR 00001 19011 19010 19007 19006
00001 c10w
Fe10w| o000 | 6789 | 19006 19000 00010001/00010001/00010001(00010000
ADD 6789 § N N I N N Y Y N N N N N A N N N N N - |
19006 1 1 1 1 1 1 1 0
Fc10w 19002
Fc10w
19002 | 2345 | 19010 2345
ADD 19010
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F-11 Subtract register from register (BCD 2 digits)
SUB | (SUBtract)
Symbol — gdé St | S2 | D (Example for use) Instruction
STR 04001
F-11
The contents of the register St are subtracted 04001 09030
Function |by the contents of the register Sz in BCD 2 }—{ — F-11 | 19030 | 09040 | 09050 09040
digits and its result is stored in the register D. SUB 09050
Operation |S1—S2—D When the input condition 04001 changes from
OFF to ON, the contents of the register 09030 are
88888 ttg 3(1)%; subtracted by the contents of the register 09040
09000 to 09777 and its result is stored in the register 09050. The
Range of S+ : .
58888 EO ;8;;; contents of registers 09030 and 09040 remain
0
39000 to 39777 unchanged.
30000 to 31577
Range of Sa 88888 }g 88;;; « Transition of operational result and flags
19000 to 19777 Input
29000 to 29777 (04001) L
39000 to 39777 register
10000 to 31577 (09030) 15[15 )| 43[43 43[43 \\ E5[E5 || 24[24
Range of D 88888 :g 88;;; (09040) 15[15 \0 11]11 \{ s8[s8 || 13]13 || ocfec
19000 to 19777
(09050) 40]00 00{32 32|85 85|85 85|85
29000 to 29777 (15—15) (43—11) (43—58) No subtraction ~ No subtraction
39000 to 39777 Non-carry flag [ M (09030 not BCD). (09040 not BCD).
Condition | Rising edge of input signal (OFF to ON) g{iﬁlag - -
Contents 07355
Unchanged Carry flag
of St 07356 .
Contents |H| 1 scan time, max.
£ S Unchanged goofag [
0 Valid until a flag affecting instruction
*Result is met in the program.
Contents| ;. hanged when the contents of regist
Ater  |of D nchanged when the contents of registers | it (contents of S1) < (contents of S2) is calculated, the
operation St and Sz are not BCD code. answer will be produced in the complement of 100.
Zero Carry Error |Non-carry [Exam le]
Resul
esult 07$57 07356 | 07355 07354 23—85 = —62 will produce the answer of 38 which is
0 0 0 the complement of 100 of 62.
Flag |11to99 0 0 0 1 (Assume it to be 123—85 = 38.)
Negative value 0 1 0 0
S1and S
not BCD aods | O 0 1 0

Similarity instructions: F-11w, Fc11, Fc11w

Reference

In case 3 BCD digits or more have to be subtracted, the F-11

instruction must be provided successively.

When the F-11 instruction is programmed repeatedly, the
contents of the carry flag (07356) is also subtracted after the
second instruction. For the F-11 instruction that appears first

in succession to the STR instruction, the contents of the carry

flag (07356) is not subtracted.

Instruction
STR 04001
F-11
04001 09030
F-11 1 59030 | 09040 | 09050 09040
suB i 09050
F-11
09031
EL]I; 09031 | 09041 | 09051 888‘511

Tens Ones Tens Ones
09030 m 09040
4 3 5 8
Thousands Hundreds Thousands Hundreds
09031 0100|100 1| 09041
9 6 4 9
Tens Ones
1000|010 1| 09050
8 5

Thousands Hundreds

0100|011 0| 09051

LI
OI

+ The above example shows the case of 9643 —4958=4685.
* If programmed from low order digit, the carry information
will be carried on to a higher digit.
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F-11w | Subtract register from register (BCD 4 digits)
SUB | (SUBtract)
Symbol | — FS1U1\BN st | s2 | D (Example for use) Instruction
STR 04000
The 4 digits BCD contents of the registers S+ F-11w
F . and S1+1 are subtracted by the contents of the 04000 F-11w 18888
unction | registers Sz, S2+1 and its result is stored in the H sug | 19000 19004 19004
registers D, D+1.
Operation |(St,S1+1) — (S2, S2+1) =D, D+1 When the input con_di_tion 04000 changes from
OFF to ON, the 4 digits BCD contents of the
38888 ttg ;8‘;’;2 registers 19000 and 19001 are subtracted by the
09000 to 09776 contents of the registers 19002 and 19003 and its
Range of St . . .
19000 to 19776 result is stored in the registers 19004 and 19005.
29000 to 29776
39000 to 39776
30000 to 11576
b0000 to b0776 19001 19000
09000 to 09776
Range of S2 | 15000 10 19776 |o11oo1111ooo1oo1
29000 to 29776 'é"';' 'é"'é'
39000 to 39776
30000 to 11576 —
b0000 to b0776 19003 19002
Range of D | 19000 6 19776 000100, 9001, 8,19
29000 to 29776 1 2 3 4
39000 to 39776
Condition | Rising edge of input signal (OFF to ON) 19005 19004
|0.1.0.1.0.1.°.1 01010101
oo 4| Unchanged 5/ 5575
Contents Result will be produced as a complement of 10000,
of 52, S2+1 Unchanged if (contents of S1, S1+1) < (contents of S2, S2+1)
Contents Lower 2 digits Unchanged when the | is carried out.
atter 12FD of the result contents of registers (Example]
operation |Contents | Upper 2 digits S1, S1+1, S2and S2+1 2578—7890 = —5312
of D+1 of the result are not BCD code. will produce the answer of 4688
Zero Carry Error [Non-carry PN
Result which is the complement of 10000 of 5312.
5 Qraer (780 0T 018%% 1 (Assume it to be 12578—7890-4688.)
Flag [1109999 | 0 0 0 1
Negative value| 0 1 0 0
Not BCD code 0 0 1 0

Note 1: Be sure to use even addresses for registers S1, S2 and D.
Similarity instructions: F-11, Fc11, Fc1iw

Reference

As double length operation is possible for the F-11w instruction,
same as the F-11 instruction, write F-11w instruction in
succession to subtract 5 digits or more of BCD.

Instruction
STR 00001
F-11w
00001

F-11w 19000

SUB | 19900 [ 19004 19010 19004
F-11w 19010

Fo

19002 | 19006 | 19012
SUB 19012

19003

19002

19001

19000

10000111

01100101

01000011

00100001

8 7

19007

6 5

19006

4 3

19005

2 1

19004

10011001
| N N I I I |

10011001
N I I I |

10011001
| N I I |

10011001
N I I I |

9 9

19013

9 9

19012

9 9

19011

9 9

19010

10000111

01100101

01000011

00100010

8 7
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Fc11 Subtract constant (2 digits) from register (BCD 2 digits)
SUB | (SUBtract)
Symbol | {1 st | n | D (Example for use) Instruction
STR 04001
Fc11
The contents of the register S1 are subtracted 04001 09000
Function by 2 digits BCD constant "n" and its result is }—{ — g‘ﬂé 09000 | 85 | 09002 85
stored in the register D. 09002
Operation | Si—n—D When the input condition 04001 changes from
20000 10 31577 OFF to ON, the contents of the register 09000 are
b0000 tg b0777 subtracted by the BCD constant 85 and its result is
Range of S 09000 to 09777 stored in the register 09002.
9 ;8888 }g ;3;% It operates in the same timing as the F-11 instruction.
39000 to 39777
Range of "n" | 00 to 99
30000 to 31577
b0000 to b0777 09000 [1001(0100
09000 to 09777 P .
Range of D 119000 to 19777 — — 0000|010 1| 09002
29000 to 29777 L1 L1
39000 to 39777 BDC %%“Stam 10000101 0 9
Condition | Rising edge of input signal (OFF to ON) 8 5
Contents If fS is calculated, th il b
Unchanaed (contents of S1) < n is calculated, the answer will be
of S1 9 produced in the complement of 100.
*Result (Example)
Contents -Unchanged when the contents of the 23—85 = —62 will produce the answer of 38
After of D register St are not BCD code. which is the complement of 100 of 62.
operation R It Zero Carry Error Non-carry (ASSUme |t to be 123_85=38)
esu 07357 | 07356 | 07355 | 07354
0 1 0 0 1
Flag [1t099 0 0 0 1
Negative value| 1 0 0
Sebete | o[ o]t [0

Similarity instructions: F-11, F-11w, Fc11w

Reference

Similar to the F-11 instruction, it is possible to subtract 3 digits or more of BCD value.

Instruction 09001 09000
STR 00200 |o1o1o11oo1111ooo
FC11 11 1 11 1 11 1 11 1
00200 5 6 7 8
Fcl1 09000
SUB | 09000 | 34 08050 Ogog g .
BCD constant
Fc11 09001 1234 |°.°.°.1|°.°.1.° °.°.1.1|°.1.°.°
Fe11 109001 | 12 | 09051 12 1 2 3 4
SUB 09051
09051 09050
|o1oo|o1ooo1oo|o1oo
11 1 11 1 111 11 1
4 4 4 4
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Subtract constant (4 digits) from register (BCD 4 digits
Fciiw
SUB | (SUBtract)
Symbol | — FgUE\;N St | n | D (Example for use) Instruction
STR 02001
The 4 digits BCD contents of the registers St, 02001 Fellw 19500
. S1+1 are subtracted by 4 digits BCD constant Fcid
Function | »v"and its result is stored in the registers D, }_{ H SCUéN 19500 | 2345 | 19600 15%88
D+1.
Operation |(S1,S1+1) —n—D, D+1 When the input condition 02001 changes from
OFF to ON, the 4 digits BCD contents of the
88888 ttg ;8?;2 registers 19500 and 19501 are subtracted by the
09000 to 09776 BCD constant 2345 and its result is stored in the
Range of St .
19000 to 19776 registers 19600 and 19601.
29000 to 29776
39000 to 39776 19501 19500
Range of "n" {0000 to 9999 010000110070000]1
4 3 2 1
10000 to 11576 .
77
88888 }8 88772 BDC constant 2345
Range of D | 19000 10 19776
00100011/01000101
29000 to 29776 TR R R R A B A B R A R A
39000 to 39776 2 3 4 5
Condition | Rising edge of input signal (OFF to ON) 19601 19600
Content 00011001[01110110
ot 81 81+1| Unchanged T
Contents Lower 2 digits Unchanged when the
of D of the reSl_J”_ Cogt%nts1°f regiSF?B%S1 If (contents of S1, S1+1) < n is calculated, the answer
After §°S‘+e1”t3 gﬂ"r’]eer r%g'jﬂ'ts e, T areno will be produced in the complement of 10000.
i (Example)
operation R | Zero Carry Error |Non-carry .
esu t 07357 07356 07355 07354 4568_7890 = _3322 W|“ produce the answer Of
0 1 0 0 1 6678 which the complement of 10000 of 3322.
Flag 110 9999 0 0 0 ] (Assume it to be 14568—7890=6678.)
Negative value| 0 1 0 0
NotBCDcode| O 0 1 0

Note 1: Be sure to use even addresses for registers S1 + D.
Similarity instructions: F-11, F-11w, Fc11

Reference

As double length operation is possible for the Fc11w instruction,
same as the Fc11 instruction, write Fc11w instruction in succession
to subtract 9 digits or more of BCD.

Instruction

STR 00001

Fcliw

00001

FgUé” 19000 | 8888 | 09006 1gggg
19006

Fcliiw
Fcliw 1399%

19002 | 7777 | 09010

SuB 19010

19003 19002 19001 19000
10000111/01100101/01000011/00100001
) N TN Y I I I | | I T T N I | ) I N Y T T | | I T T N I |

8 7 6 5—\—4 3 2 1
01110111[01110111|110001000(10001000
| N N I T | | N T I T I | | N N I T | | N T I T I |
7 7 7 7 8 8 8 8

19011 19010 19007 19006
oooo1o001{1t0000111j01010100/00110011
) N TN Y I I I | | I T T N I | ) I N Y T T | | I T T N I |

0 9 8 7-/\-5 4 3 3
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CMP | (CoMPare)

F-12 Compare register with register (1 byte)

_| F12
Symbol omp | S| S

The contents of the register S1 are compared

Function with the contents of the register Sz.

Operation |St<=>S2—Flag

30000 to 31577
b0000 to b0777
09000 to 09777
Range of S1 | 19000 t0 19777
29000 to 29777
39000 to 39777

310000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Range of S2

" When the input signal is ON
Condition |t limited to OFF to ON change)

con'e™s | Unchanged
o™ | Unchanged
Qggrraﬁon Contents Zero Carry | Error [Non-carry
of register 07357 | 07356 | 07355 [ 07354
Flag S1>82 0 0 0 1
S1=S82 1 0 0 1
S1<S2 0 1 0 0

(Example for use) Instruction
STR 04003
04003 F-12
}—H— EI\JIIZD 09000 | 09010 888?8

When the input condition 04003 is ON, the contents of the
register 09000 are compared with the contents of the
register 09010 and its results are set in the non-carry flag
(07354), carry flag (07356), and the zero flag (07357).
registers 09000 and 09010 remain unchanged after this
operation.

+ Transition of register contents and flags

Input

04003 | L L] L

Register | | |
09000 23[23 23|23 23|23

Register .
09010 1111 )} 2s3]es ) 58]58

Non-carry flag

07354

Carry flag

07356

Zero flag w
07357 1 scan time

[
So long as the input condition is ON, comparison is
done at every scan and the zero flag is tumed ON.

Similarity instructions: F-12w Fc12, Fc12w

Reference

Reference

In case comparison is to be done only at an OFF to ON To compare data of 2 bytes or more, it must be so programmed

transition of the input condition, use the differentiate
instruction in conjunction with the input condition.

04003 F-44 :
F-12 Instruction
}—H—| e 09000 | 09010
T CMP STR 04003
F-44
F-12 09000

09010

9-45

that comparision should start from a lower order digit, as in
addition (F-10) and subtraction (F-11). If the F-12 were
programmed in succession, the contents of the carry flag
(07356) are also compared after the second F-12 instruction.
For the F-12 instruction that first follows the STR instruction,
the contents of the carry flag (07356) are exemption from
comparison.

Instruction

04003 F 1o STR 04003
“'< 109000 | 09010 | | F-12

cmpP 09000

09010
F-12 F-12

09001 | 09011 09001

CMmP 09011

When programmed from a lower digit, the carry-down
information is forwarded to an upper digit.



F-12w | Compare register with register (1 word)
CMP | (CoMPare)
Symbol | — FC:\AZF"," S| s (Example for use) Instruction
STR 04004
04004 F-12w
The word contents of the registers S1, S1+1 are i F-12w 59000 | 09002 09000
Function |compared with the word contents of the registers CMmP 09002
S2, S2+1.
When the input condition 04004 is ON, the word contents
Operation |St1, S1+1< =>S2, Se+1—Flag of the registers 09000 and 09001 are compared with the
400000 37576 word contents of the registers 09002 and 09003 and its
b0000 to b0776 results are set in the non-carry flag (07354), carry flag
09000 to 09776 (07356), and the zero flag (07357). Registers 09000 to
Range of S1 | 19000 to 19776 09003 remain unchanged.
29000 to 29776
39000 to 39776 out
30000 to 31576 o
b0000 to b0776 ﬁz;‘f’;t’:: | |
09000 to 09776
09000 005 005 005 005
Range of S2 19000 to 19776 §09001; 124 I 124 I 124 I 124
29000 to 29776
39000 to 39776 (09002) 006 [ 006 ((___005]005 ((_ o004 | 004
When the input signal is ON state (09009 e ) e )] L
. en
Condition (not limited to OFF to ON change) ?007“3%?;" flag UL UL
Contents of Carry flag
s1.s141 | Unchanged (07356) U
Contents of Zero flag
After |52 52+1 (l:Jnf:htanfgedZ < T (07357)
. ontents o ero arry rror on-carry
operation register 07357 | 07356 | 07355 | 07354
Flag S1,51+1>82,82+1| 0 0 0 1
S1,51+41=82, S2+1| 1 0 0 1
S1, $1+1<S2, S2+1 0 1 0 0

Note 1: Be sure to use even addresses for registers S1 + S2.
Similarity instructions: F-12, Fc12, Fc12w

Reference

If the F-12w instruction were used in succession, 3 bytes
or more data comparison may be done.

Instruction

00000 E12w STR 00000
) 09000 | 09004 F-12w

CMmP 09000

09004
F-12w F-12w

09002 | 09006 09002

CMP 09006
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Fc12 | Compare register with constant (1 byte)
CMP_| (CoMPare)
Symbol — (F;JIZP St n (Example for use) Instruction
STR 04001
- Fci12
F . The contents of the register St are 04001
unction compared with an octal constant "n". — Fe12 | 09000 | 075 09000
CMP 075
Operation | S1<=>n—Flag , N ]
S A When the input condition 04001 is ON, the contents
bgggg :g 60777 of the register 09000 are compared with the octal
R ¢ gy | 0900010 09777 constant 075 and its results are set in the non-carry
ange ot St | 19000 to 19777 flag (07354), carry flag (07356), and zero flag
58888 }g gg;;; (07357). The contents of the register 09000 remain
unchanged after this operation.
Range of "n" | 000 to 377(s)
09000 o 1[0 10[0 11
. When the input signal is ON T APANY Compare
L 1/\2/\-3
Condition | (1ot limited to OFF to ON change)
Contents cocfn‘ilam 00T ot
of S1 Unchanged 075 0o/7/\5
C f C _
eraon e | oy | G [ e Tloncay Zoro | Cary | Ewor [Noncany
Flag [Si>n 0 0 0 1 07357 | 07356 | 07355 | 07354
S1=n 1 0 0 1 0 0 0 1
Si<n 0 1 0 0
Similarity instructions: F-12, F-12w, Fc12w
Use an octal number in writing program with the Fc12 instruction. 7 9 .
Octal number can express any bit pattern and it does not require Represents 79 in the
annoying weight calculation. To compare with a BCD constant, 0111100 1] BCD notation.

convert it to an octal notation

Represents 171 in the
01(1 11|00 1| octal notation.
11
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Fci2w | Compare register with constant (1 word)
CMP_| (CoMPare)
Symbol —FCCQAQF‘,” St | n (Example for use) Instruction
STR 02000
F Hi The word contents of the registers S1 and S1+1 02000 F-12w
UnClioN | are compared with an octal constant "n’". F—FC12Wl 49000 012345 09000
CMP 012345
Operation | S1,S1+1<=>n—Flag .
When the input condition 02000 is ON, the word contents
;8888 tto gé%g of the registers 09000 and 09001 are compared with the
09000 tg 09776 octal constant 012345 and its results are set in the
Range of St 19000 to 19776 non-carry flag (07354), carry flag (07356), and zero flag
29000 to 29776 (07357). The contents of the registers 09000, 09001
39000 to 39776 remain unchanged. Operation takes place in the same
timing as F-12w.
Range of "n" | 000000 to 177777(8) 09001 09000
When the input signal is ON (not 00001001/0111011 1
. en elnpuSIQnals no ) N N N N N N Ay | C
Condition | i ited to OFF to ON change) 0 -0~ 4= 5= =6 Y ompare
Octal constant 012345
gfoé‘l:e;rg?":‘ UnChanged 0IOIOI1 I0I1 IoI0I1 I1 I1 Iolol1 Iol1
Contentsof [ Zero | Carry | Error |Non-carry 0-1-/ 2737 -4-%5
'c‘)\;t:rfaﬁon Register 07357 | 07356 | 07355 | 07354 Zoo T Cay T Bror W
on-carry
Flag gl S:] iz ? 8 8 ] 07357 | 07356 | 07355 | 07354
Sisi<n_ 0 | 1 | 0 | 0 0 1 0 0

Note 1: Be sure to use even addresses for register S1.
Similarity instructions: F-12, F-12w, Fc12

Reference

If the Fc12w instruction is used in succession, 4 bytes or
more data comparison may be done.

9-48

00000 -

I Fg;ﬁ;’" 19000 |033445 STII':StrUCtIggooo
Fc12

W 49000

—FSRAQF‘,"’ 19002 | 167532 Fc12w 033445

19002

167532




F-13 AND register with register (1 byte)
AND | (AND)
Symbol | — Z\]S S (Example for use) Instruction
STR 04002
The contents of the register S (8 bits) are 04002 F-13
Function |ANDed with the contents of the register D }_( — F-13 | 49000 | 09002 09000
(8 bits) and its result is stored in the register D. AND 09002
Operation |[SND—D When the input condition 04002 changes from
OFF to ON, the 8 bits contents of the register 09000
10000 to 31577 are ANDed with the 8 bits contents of the register
38888 {8 gg;;; 09002 and its result is §tored in the regisjer 09002.
Range of S | 19000 t0 19777 The contents of the register 09000 remain unchanged.
29000 to 29777
39000 to 39777 Before operation After operation
30000 to 31577
Ranage of D | 99000 to 09777 AND
9 19000 to 19777
29000 to 29777 -
Condition |Rising edge of input signal (OFF to ON)
Contents AND truth table
of S Unchanged Symbol A|B]C
After Contents 000
. Result A 1]o]o
operation |of D BDC o T To
Flag | Unchanged L I
Similarity instructions: F-13w, Fc13, Fc13w
F-13w | AND register with register (1 word)
AND (AND)
Symbol | —"1W| g (Example for use) Instruction
AND STR 04000
The 16 bits contents of the registers S, S+1 are 04000 F-13w
Function SNSed Witél the 16 Ibi.ts contean.ts ohf the registers |_ F-13w 09000 | 09002 09000
D: Dﬂ .an its result is stored in the registers AND 09002
Operation |S, S+1ND, D+1—D, D+1 When the input condition 04000 changes from
3 5 OFF to ON, the 16 bits contents of the registers
0000 to 11576 09000 and 09001 are ANDed with the 16 bits
b0000 to b0776 i .
contents of the registers 09002 and 09003 and its
Range of S | 09000 to 09776 , ! (
9 19000 to 19776 result is stored in the registers 09002 and 09003.
29000 to 29776 The contents of the registers 09000 and 09001
39000 to 39776 remain unchaged.
310000 to 11576
b0000 to b0776
09000 to 09776
Range of D' 119000 to 19776 gt ok
29000 to 29776 |01011oo1|o1o11101|
39000t039776 ) N T N N I I | ) N N N I B | AND
. Before operation
Condition | Rising edge of input signal (OFF to ON) 09003 09002
Contonts of |11o1o1oo|10100110|
ontents O N T T T T T T T Y
S, 541 Unchanged
After Contents of 09003 09002
; Result
operation |0, D+1 After operation |o 101000 0|o 000010 o|
Flag | Unchanged

Note 1: Be sure to use even addresses for registers S and D.
Similarity instructions: F-13, Fc13, Fc13w
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Fc13 | AND register with constant (1 byte)
AND | (AND)
Symbol | — iﬂg n (Example for use) Instruction
STR 04001
- - Fc13
An octal constant "n" is ANDed with the 04001
Function | contents of the register D and its result is F— P13 1 423 | os002 123
stored in the register D. AND 09002
Operation |nND—D When the input condition 04001 changes from
P n OFF to ON, the octal constant 123 is ANDed with the
. contents of the register 09002 and its result is stored
Range of "n" | 000 to 377(8) in the register 09002.
10000 to 31577 Before operation
777
88888 Eg 88777 09002 After operation
Range of D AND
19000 to 19777 — 10000001 0| 09002
29000 to 29777 R EVAAVACR VA
39000 to 39777 constant [0 1{0 1 0|0 1 1
(123) 1 L1 11
Condition | Rising edge of input signal (OFF to ON) AND truth table
c Symbol A B C
ontents olofo
After of D Result ADC T oo
operation o [ 1]o
P Flag | Unchanged ° HENE
Similarity instructions: F-13, F-13w, Fc13w
Fc13w | AND register with constant (1 word)
AND | (AND)
Symbol | —{F¢¥W| | b (Example for use] Instruction
y AND
STR 04001
An octal constant "n" is ANDed with the 16 bits 04001 Fc13w
Function contents of the registers D and D+1 and its i Fet13w | oeseo | 10040 026562
result is stored in the registers D and D+1. AND 0040
Operation | nND, D+1—D, D+1 When the input condition 04001 changes from
OFF to ON, the octal constant 026562 is ANDed
won with the16 bits contents of the registers 30040
Range of "n" | 000000 to177777(s) and 30041 and its result is stored in the registers
30000 to 311576 10040 and 30041.
b0000 to b0776 Octal constant 626562
ctal constan
Range of D 09000 to 09776
;gggg}g;g%g |oo1011o1o111oo1o
39000 to 39776 0 N2/ 67 576/ \-2 AND
Condition | Rising edge of input signal (OFF to ON) , — St
Before operation (1001100 o|1 100100 o|
Contents of
After D, D+1 Result 30041 30040
Operatlon Flag Unchanged After operation |0.0.0.0 100 O|0 100000 0|

Note 1: Be sure to use even addresses for registers D.
Similarity instructions: F-13, F-13w, Fc13
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F-14 | OR register with register (1 byte)
OR (0 R)
Symbol | — F(;R“ s (Example for use) Instruction
STR 04002
F-14
The contents of the register S (8 bits) are ORed 04002
Function | with the contents of the register D (8 bits) and }_{ — F-14 | 49000 | 02002 09000
its result is stored in the register D. OR 09002
Operation [SUD—D When the input condition 04002 changes from
OFF to ON, the 8 bits contents of the register 09000
10000 to 11577 are ORed with the 8 bits contents of the register
88888 }8 88;;; 09002 and its result is stored in the register 09002.
Range of S | {9000 to 19777 The contents of the register 09000 remain unchanged.
29000 to 29777
39000 to 39777 Before operation After operation
30000 to 31577
9 19000 to 19777
29000 to 29777
Condition |Rising edge of input signal (OFF to ON)
Contents OR truth table
ofS Unchanged Symbol AlBJC
o [o]o
Atfter Contents A T o T 1
operation |of D Result 5 c o T 1 | 1
Flag | Unchanged LR

Similarity instructions: F-14w, Fc14, Fc14w

F-1aw | OR register with register (1 word)
OR | (OR)
Symbol | — FS;W s (Example for use) Instruction
STR 04000
g;qe 216 bi;]s ﬁomengs of the registferﬁ S, S+1 are 04000 F-14w
. ed with the 16 bits contents of the registers F-14
Function | b D41 and its result is stored in the regigsters "2 | 09000 | 09002 09000
OR 09002
D, D+1.
Operation |S, S+1UD, D+1—D, D+1 When the input condition 04000 changes from
000010 31576 OFF to ON, the 16 bits contents of the registers
to 09000 and 09001 are ORed with the 16 bits
b0000 to b0776 . .
R fg | 09000 to 09776 contents of the registers 09002 and 09003 and its
ange o 19000 to 19776 result is stored in the registers 09002 and 09003.
38888 :0 gg;;g The contents of the registers 09000 and 09001
0 remain unchaged.
30000 to 11576 g
b0000 to b0776
09000 to 09776
Range of D | 19000 to 19776 09001 02000
29000 to 29776 lo1o1100101011101|
39000 to 39776
Before operation OR
Condition | Rising edge of input signal (OFF to ON) 09003 09002
Contonts of |1101o1oo|1010011o|
ontents o (TN T T T T T T B |
S, 41 Unchanged
After Contents of] 09003 09002
; Result
operation |D. D+1 After operation |1 101110 1|1 111111 1|
Flag | Unchanged

Note 1: Be sure to use even addresses for registers S and D.
Similarity instructions: F-14, Fc14, Fc14w
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Fc14 | OR register with constant (1 byte)
OR (O R)
Fcl4 i
Symbol | —"5g"| n | D (Example for use) Instruction
STR 04001
Fc14
An octal constant "n" is ORed with the 04001
Function | contents of the register D and its result is F— Fe14 1 423 | os002 123
stored in the register D. OR 09002
Operation nUD—D When the input condition 04001 changes from
OFF to ON, the octal constant 123 is ORed with the
Ran e contents of the register 09002 and its result is stored
ange o 000 to 37718) in the register 09002.
38888 ttg 3(1)?;; Before operation
09000 to 09777 09002 -m After operation
Range of D | 19000 t0 19777 OR 06002
29000 to 29777 Octal 1\/2~\/3
39000 to 39777 constant [0 1{0 1 0[0 1 1
. . ) i 123 1 11 11
Condition | Rising edge of input signal (OFF to ON) (123) OR truth table
Contents Symbel AlBLC
After of D Result ADC o
operation o 1]+
P Flag | Unchanged B T T
Similarity instructions: F-14, F-14w, Fc14w
Fe1aw | OR register with constant (1 word)
OR_| (OR)
Symbol | — F‘g;"" n | D (Example for use) Instruction
STR 04001
An octal constant "n" is ORed with the 16 bits 04001 Feldw
Function contents of the registers D and D+1 and its — Fe14w | o essn| 210040 026562
result is stored in the registers D and D+1. OR 10040
Operation | nUD, D+1—D, D+1 When the input condition 04001 changes from
OFF to ON, the octal constant 026562 is ORed with
Range of "n" | 000000 to 177777(8) the16 bits contents of the registers 70040 and
310041 and its result is stored in the registers
38888 o ;8?;2 10040 and J0041.
Octal constant 026562
Range o (50510 8577
99000 10 29776 |0.0.1.0.1.1.0.1.0.1.1.1.0.0.1.0
39000 to 39776 0 -2/\6/ 576" \-2 OR
. o ] . 10041 30040
Condition Rising edge of input signal (OFF to ON) Before operation |1 001100 0|1 100100 o|
Contents of
After D, D+1 Result 10041 10040
operation Flag Unchanged After operation |1I0I1I1 110 1|1 111101 0|

Note 1: Be sure to use even addresses for registers D.
Similarity instructions: F-14, F-14w, Fc14
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D

(in ones and tens)

After D+1

Contents of

Result (in hundreds
and thousands)

operation

D+2

Contents of

Result (in ten thousands
and hundred thousands)

D+3

Contents of

Result (in millions
and ten millions)

Unchanged if the
contents of registers
S1, S1+1, S2, and S2+1
are not BCD code.

Flag

S1,S1+1, Zero Carry Error  |Non-carry
S2, S2+1 07357 | 07356 | 07355 | 07354
BCD code 0
Not BCD code 0 0 1 0

100X1234=123400.

F-15 Multiply register by register (BCD 4 digits)
MUL (MULtiply)
Symbol | — ,'\:Mf St | s2| D (Example for use) Instruction
STR 04001
. = F-15
The contents of the registers S1 and S1+1 (BCD 4 digits)
. are multiplied by the contents of the registers S2 and S2+1 04001 F-15 88898
Function (BCD 4 digits) and its result is stored in the 4 bytes area |_ MUL 09000 | 09010 | 09020 09020
starting from the register D.
0 . (S1, S1+1) X (S2, S2+1) When the input condition 04001 changes from
peration —D, D+1, D+2, D+3 OFF to ON, the BCD 4 digits in registers 09000 and
09001 are multiplied by the BCD 4 digits of registers
10000 to 11576 09010 and 09011 and its result is stored in the 4
b0000 to b0776 . ,
R £S 09000 to 09776 bytes area starting from the registers 09020.
ange ot S1 | 19000 to 19776
29000 to 29776
39000 to 39776
30000 to 11576
R (s 88888 }g 88;;2 Before operation After operation
ange ot s2 | 19000 to 19776 Tens _ Ones
29000 to 29776
39000 to 39776 09000 09020
10000 to 11574 Thousands Hundresds
88888 }g 88;;?1 09001 n 09001
Range of D | 19000 to 19774 X .
29000 to 29774 Tens _ Ones
Condition | Rising edge of input signal (OFF to ON) Thousands Hundresds
gf";”ﬁ °" Unchanged 09011 09023
Contents of
sz, 5142 | Unchanged The above example shows the operation of
Contents of | Result

Similarity instructions: Fc15
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Fc15 | Multiply register (BCD 4 digits) by constant (BCD 3 digits)
MUL | (MULtiply)
Symbol | — ';ACJE St | n | D (Example for use) Instruction
STR 04001
Fc15
The contents of the registers S1 and S1+1 (BCD 4 digits) 04001 09000
Function are multiplied by a 3 digits BCD constant "n" and its result |— Fe15 09000 | 100 | 09020 100
is stored in the 4 bytes area starting from the register D. MUL 09020
. When the input condition 04001 changes from
Operation | (S1,S1+1) X n=D, D+1, D+2, D+3 OFF to ON, the BCD 4 digits in registers 09000 and
30000 to 11576 09001 are multiplied by the 3 digits BCD constant
b0000 to b0776 100 and its result is stored in the 4 bytes area
Range of St (138888 }g ?3;32 starting from the registers 09020.
29000 to 29776
39000 to 39776
Range of "n" | 000 to 999 3412X100=341200
30000 to 31574
88888 :g 88;;2 09000 |0.0.°.1 0010 |0.°.0 0[0000| 09020
Range of D | 19000 to 19776 172 0—/2-0
29000 to 29774
39000 to 39774 09001 001 1/0100 — 00010010} 09021
Condition | Rising edge of input signal (OFF to ON) 3 4 1 2
Contents of X
s1.s1+1 | Unchanged . |o 0110100 09022
Contents of | Result 10 ggstant 3 4'1 :
D (in ones and tens) | | | |
Contents of | Result (in hundreds 000100000000
wor et and thousands) | goeiengd eber e e.00900009] osces
opgrraﬁon Contents of | Result (in ten thousands | S1and S1+1 are not 0 0/
D+2 and hundred thousands)| BCD code.
Contents of| Result (in millions
D+3 and ten millions)
Zero Carry Error |Non-carry
ST, S1+1 | 7357 | 07356 | 07355 | 07354
Flag BCD code 0 0 0
Not BCD code 1 0

Similarity instructions: F-15
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F-16 | Divide register (BCD 4 digits) by register (BCD 2 digits)
DIV_ | (DIVide)
_ | F18 (Example for use) Instructi
Symbol o | St | S2| D p nstruction
STR 04001
F-16
The contents of the registers S1 and S1+1 (BCD 4 digits) 04001 F-16 09000
: are divied by the contents of the register S2 (BCD 2 digits) -
Function and the quotient is stored in the 2 bytes area starting from }_{ |_ DIV 09000 | 09010 | 09020 888;8
the register D and the remainder in the third byte area.
When the input condition 04001 changes from
Operation |(St,S1+1) +S2—D, D+1, D+2 OFF to ON, the BCD 4 digits in registers 09000 and
0000 15 7576 09001 are divided by the BCD 2 digits in registers
0 09010 and the quotient is stored in the 2 bytes area
88888 {8 88;;2 starting from the registers 09020 with the remainder
Range of S1 | 19000 t0 19776 in the 3 bytes area.
29000 to 29776
39000 to 39776
30000 to 31577
88888 {o 88;;; Before operation
0
Range of S2 19000 to 19777 Tens _ Ones Tens _ Ones
3900010 30777 oso00 | 3| 4, RN
10000 to 31575 Thousands Hundresds Thousands Hundresds Quotient
59000 t0 06775 oot | 1] ,2, 21,0, ] o
Range of D | 19000 to 19775 PR,
29000 to 29775 Tens _ Ones Tens _ Ones
2900020 38775 09010 2 1 1 6 09022} Remainder
Condition | Rising edge of input signal (OFF to ON)
g?’ngrff *lUnchanged The above example shows the operation of 1234
Contents of Unchanged divided by 21 equals 58 with the remainder of 16.
S2
Contents of | Quotient
D (in ones and tens) Unchanged when the
After uotient (in hundreds | contents of registers, * If denominator is not greater than numerator
Contents of| Q (
operation |y, 4 and thousands) E;;[ EEB ’c%rc]i% ‘:’j ?hrg (S1<S2, S1+1=0), the quotient (contents of D, D+1)
Contents of | oo contents of Sz is 00. is 0 and remainder (contents of D+2) is numerator
D+2 emaincer (contents of S1). For instance, 20/30 will produce
St S1s1 Sp | Zero | Cary [ Error [Non-carry the result of 0 with a remainder of 20.
’ ’ 07357 | 07356 | 07355 | 07354
Flag [BCD code 0
Not BCD code| O 0 1 0
If S2 is 00

Similarity insturctions: Fc16

To obtain a result of 2 places under the decimal point, the following programming is suggested.
Example : 1983/58=34.18 ... remainder 0.56

2P 716 03000 oso1 | ggao| --ovevvvevvevnneneeeeees @ ggpmeton (D When the input condition 04001 changes from
For | F-16 OFF to ON, the contents of registers 09000 and
e T i @ 63909 09001 are divided by the contents of the register
F-02 | 10022 [ 09023 | +eerrerssrersrsessnrensarnnsas ® F 01 09020 09010 and the quotient is stored in 09020 and
xen 00 09021 and remainder is stored in 09022.
':D:\? 09022 | 09010 | 09015| =sssssssssssnnnnnnnnnnns @ F-02 g:gzz % Enter data 00 |n 09023
09023 The contents of 09022 are exchanged with
09007 . 05021 o }Q“°“e”‘ } ..... ® | F1® g0z 09023 and a remainder is converted into
+ 09022 11| Remainder 09010 thousands and hundreds.
09010[ 58] 09023 [T veversererreeen ® 00151 @) The data in @ s divided by the contents of
09010 again, and a quotient is stored in 09015
] ) SR ® and 09016 with a remainder stored in 09017.
The result under 2 digits of decimal place is then
09022 00012 22} quotient } _____ @ stored in 09015.
+— —— 09017 [ 56 Remainder
09010
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DIV_| (DIVide)

Fc16 | Divide register (BCD 4 digits) by constant (BCD 2 digits)

Fc16
Symbol o | S n

Function

The contents of the registers S1 and S1+1 (BCD 4 digits)
are divided by a 2 digits BCD contents "n" and the quotient
is stored in the 2 bytes area starting from the register D
and the remainder in the 3 bytes area.

Operation |(S1,S1+1) = n—D, D+1, D+2

30000 to 11576
b0000 to b0776
09000 to 09776
Range of S1 | 19000 t0 19776
29000 to 29776
39000 to 39774

Range of "n" | 00 to 99

310000 to 11575
b0000 to b0775
R D 09000 to 09775

ange o 19000 to 19775
29000 to 29775
39000 to 39775

Condition | Rising edge of input signal (OFF to ON)

Contents of
s1.s141 | Unchanged

Contents of| Quotient
D (in ones and tens)

Contents of| Quotient (in hundreds
After D+1 and thousands)

operation |Contents of

Unchanged when the
contents of registers
S1 and S1+1 are not
BCD code or the

If "n" is 00

1

D42 Remainder contents of "n" is 00.
- Zero Carry Error [Non-carry
§1,81+1,"n" | 47357 | 07356 | 07355 | 07354
Flag BCD code 0
Not BCD code| O 0 0

(Example for use] Instruction
STR 04001
Fote 09000
04001
}—H— FSILG 09000 | 21 | 09020 090%(1)

When the input condition 04001 changes from

OFF to ON, the BCD 4 digits in registers 09000 and
09001 are divided by the BCD constant 21 and the
quotient is stored in the 2 bytes area starting from
the register 09020 with the remainder in the 3 bytes
area.

8765+21=417-++-8

09000 0110(0101 0001|011 1| 09020
L1 1 L1 1 L1 1 L1l
6 5 1 7
Quotient
09001|10000111 |00000100 09021
111 111 11 1 111
8 7 0 4
BCD constant .
21 010000 1 00001000 09022 » Remainder
2 1 0 8

e |f denominator is not greater than numerator
(S1<n, S1+1=0), the quotient (contents of D, D+1) is
0 and remainder (contents of D+2) is numerator
(contents of S1). For instance, 20/30 will produce
the result of 0 with a remainder of 20.

Similarity instructions: F-16
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F-18 | Exclusive OR register with register (1 byte)
XOR | (eXclusive OR)
F-18 i
Symbol | =1 yog| S (Example for use) Instruction
STR 04001
The contents of the register S are XORed 04001 F-18
Function | with the contents of the register D and }—( F— F-18 1 59000 | 09001 09000
its result is stored in the register D. XOR 09001
Operation |[S®D—D When the input condition 04001 changes from
OFF to ON, the contents of the register 09000 are
30000 to 31577 XORed with the contents of the register 09001 and
88888 %8 88;;; its result is stored in the register 09001. The
Range of S 19000 to 19777 contents of the register 09000 remain unchanged.
58888 to %g;;; Before operation After operation
to .
b0000 to bQ777 XOR
09000 to 09777
Range of D
1900010 19777 190,119 1909009)
39000 to 39777 Bit matched in 09000 and 09001 (0 for 0, 1 for 1)
Condition |Rising edge of input signal (OFF to ON) is turned to 0 and unmatched bit (0 and 1) is
turned to 1. .
Contonts of Exclusive OR truth table
S Unchanged Symbol A|B|C
After Contents of 0 0 0
. A
operation [P Result DC 1[0 |1
B 0 1 1
Flag | Unchanged 11 1]o0
Similarity instructions: F-18w, Fc18, Fc18w
F-18w | EXxclusive OR register with register (1 word)
XOR (eXclusive OR)
Symbol —] ';108;2, S D [Examp|e for use) Instruction
STR 04000
The 16 bits contents of the registers S, S+1 are 04000 F-18w
Function )éoged with the 16 Ibil'[s contents c;]f the registers }_{ |_ F-18w 09000 | 09002 09000
D: Dﬂ .and its result is stored in the registers XOR 09002
Operation | S, S+1®D, D+1—D, D+1 When the input condition 04000 changes from
OFF to ON, the 16 bits contents of the registers
10000 to I1576 09000 and 09001 are XORed with the 16 bits
b0000 to b0776 . .
09000 to 09776 contents of the registers 09002 and 09003 and its
Range of S ; ; ;
19000 to 19776 result is stored in the registers 09002 and 09003.
29000 to 29776 The contents of the registers 09000 and 09001
39000 to 39776 remain unchanged.
30000 to 11576
b0000 to b0776
09000 to 09776 09001 09000
Range of D' {9000 10 19776
29000 to 29776 |OI1 IOI‘I I1 IOIOI1 |0I1 IOI1 I1 I1 IOI1 |
39000 to 39776 XOR
Condition | Rising edge of input signal (OFF to ON) 09003 09002
Po— Before operation 11o1o1oo|1o1oo110|
ontents O I N N YO Y |
S, Si1 Unchanged
After Contents of 09003 09002
: Result
operation |0, D+ After operation |1 000110 1|1 111101 1|
Flag | Unchanged

Note 1: Be sure to use even addresses for registers S and D.
Similarity instructions: F-18, Fc18, Fc18w
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Fcis | Exclusive OR register with constant (1 byte)
XOR | (eXclusive OR)
Symbol | — 18 n | D (E Instruction
OR xample for use]
STR 04001
Fc18
An octal constant "n" is XORed with the 04001
Function | contents of the register D and its result is 1 FC18 | 417 | agoot 017
stored in the register D. XOR 09001
Operation | n®@D—D When the input condition 04001 changes from
P ® OFF to ON, the octal constant 017 is XORed with
.- the contents of the register 09001 and its result is
Range of 'n" | 000 to 377(g) stored in the register 09001.
310000 to 31577 Before operation
88888 %g 88;;; 09001 1 IOI1 IOI1 IOI1 I0 XOR Aﬂer Operation
Range of D | 19000 to 19777 o\ TA [ 1010010 1] 09001
29000 to 29777 Octal e
39000 to 39777 ?ons)tant 00001111
017 1 11 11
Condition | Rising edge of input signal (OFF to ON) Exclusive OR truth table
Symbol A B C
Contents Result oJoJo
After of D esu ADC 1|0 | 1
operation B o [ 1]+
Flag | Unchanged 1[0
Similarity instructions: F-18, F-18w, Fc18w
Fc18w | Exclusive OR register with constant (1 word)
XOR | (eXclusive OR)
Symbol | — F)fé)sF‘{” n | D (Example for use) Instruction
STR 04001
) - - Fc18w
An octal constant "n" is XORed with the 16 bits 04001
Function contents of the registers D and D+1 and its — Fe18w | oesen| 20040 026562
result is stored in the registers D and D+1. XOR 10040
Operation | n®D, D+1—D, D+1 When the input condition 04001 changes from
OFF to ON, the octal constant 026562 is XORed
Range of "n" | 000000 to 177777(8) with the16 bits contents of the registers 30040 and
10041 and its result is stored in the registers
88888 o ;8‘;’;2 210040 and 210041.
09000 to 09776 Octal constant 026562
Range of D | 19000 10 19776 |oo1o11o1o111oo10
29000 to 29776 [ A B R A B A B R A A
39000 to 39776 0 -2/ -6/ -5/ 672 XOR
Condition | Rising edge of input signal (OFF to ON o] =000
ondition ising edge of input signal ( 0 ON) Before operation 1001100 o|1 100100 0|
Contents of
After D, D+1 Result 20041 20040

Note 1: Be sure to use even addresses for registers D.
Similarity instructions: F-18, F-18w, Fc18
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F-30 Set master control
MCS | (Master Control Set)

F-31 Reset master control
MCR | (Master Control Reset)

MCS and MCR can be used when the circuit is branched to a multiple
number of outputs after common operational condition.

60000 ! 00001 00400 100000 : 00001 00400
0 —A——I—0O
""" " | ooooz o040t ‘6000, 00002 00401
I O) — = I O
(1) In case of a relay board (2)‘I-n- ;:é-se of MCS and MCR not in use
100000} [k g0 STR 00000
C 1T Mes MCS—| F-30
""" : STR 00001
ouT 00400
00001 00400
1 STR 00002
I oOuT 00401
00002 00401 MCR—| F-31
—-0
F-31
MCR

(3) In case of MCS and MCR in use

When the F-30 (MCS) instruction is programmed, the contents of the accumulator are stored in the CPU internal register,
and succeeding instructions are ANDed with the contents of the CPU internal register until the F-31 (MCR) instruction is met.
The F-31 (MCR) instruction indicates the end of AND operation. It will help to simplify the program when the operational
condition indicated in a block is complicated or many branches are set after the common operational condition.

Note 1: Do not directly connect the F-30 (MCS) derived bus line with OUT, TMR, and CNT instructions or application

instruction.
(1) In case of the relay board (2) MCS, MCR prohibited program
00000 00400 00000 | £ g4 Instruction
I N I MCS STR 00000
00001 00401 F-30
—0 STR 00003
00002 00402 ouT 00401
I} O 00001 00401 STR 00002
I} ouT 00402
00002 00102 F-31
{f
F-31
MCR

Must be programmed in the following manner.

00000 00001 00400
I I M 00|0|00 F-30
I I N 10 MCS
00002 00401
I M
I N\ 00001 00400
I
(s 1
TR | 1000 — 00002 00401
I
1
F-31
MCR
00000 TMR
I} 0G| 1000 |
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Note 2: The F-31 (MCR) instruction is an unconditional instruction.

00010
}—H—

F-31
MCR

It prohibits the program like shown above.

Another MCS may be used in between MCS and MCR.

00003

00004

00005

00401

00402

00403

00000 00001 00400
— It The relay board ladder chart shown at left can be programmed
00002 00003 00401 in the following manner using MCS and MCR. Howgver, there
may be a need of changing the program sequence in the
example($%).
00004 00402
w Instruction

00005 00403 STR 00000

F-30
00006 00404 STR 00001
ouT 00400

STR 00006 | |
ouT 00404 | [ *

STR 00002

F-30
STR 00003
oOuUT 00401
STR NOT 00004
ouT 00402
STR 00005
] ouT 00403

F-31

* The F-31 (MCR) instruction indicates the termination of the
preceding F-30 (MCS) instruction ; D and  in the example.

F-31

MCR

Note 3: The desired circuit would not be established if programmed in the following way.

« Although it is possible to insert MCS as many times as required between MCS and MCR (%), the range of

——MC R—

MC R—
L

This MCR is insignificant
MCS of @ and @ has been terminated with this MCR.

Instruction

STR 00000
MC S— |F-30

STR 00001

ouT 00400

STR 00002
MC S— |F-30

STR 00003

oUT 00401

S TR NO T00004

oUT 00402

STR 00005

ouT 00403

F-31

STR 00006 | | .

ouT 00404 ]X

F-31

MCS terminates with MCR marked with an asterisk (3).
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MCS
00001 00400
00002 F30l2
MCR| |
00003 00401
00004 00402
00005 00403
F-31
MCR
00006 00404
F-31
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When the MCS condition (enclosed with dotted line) is OFF, the instructions existing between MCS
and MCR will be handled in the following manner.

P .
: OOIOIOO 00|0|02 F-30
! I T 1mcs
I
! 00001 !
! || )
O R |
00003 00400 MC_S_CPQd_iti_OD 00003
I} O— = —}— 00400 is OFF because it is OFF.
00004 MCS condition 00004
Il TMR I '_| |_ TMR is reset because it is OFF.
0020
H 000 f=----- - TMR contact turns OFF and the
. current value to the setting value.
00005 MCS condition 9005 on recot | OFF recer
Il L 1 rese rese
M lem e - - Because )
CNT | 9100 00006 it is OFF CNT contact | Retained OFF
00006 001 — itis .
I I Current value| Retained |[Setting value
MCS condition  gggo7
00|0|°7 Shift direction [ 1
I e -
00010 00010 ON reset OFF reset
Ll Data input 00011 Because | 9919 Retained | Cleared
1 F-60 itis OFF.
o FR [09010 Flag Cleared Cleared
00,0,11 Shift input S 00012
I
Ooﬁm Reset input
00013 MCS condition 00013
|| 1 1
I lmmm--- 2 00014 ONreset | OFF reset
Because ;
00014 F-62 — = 09100 Retained | Cleared
I I 09100 00015 it is OFF.
u/DC Flag Cleared Cleared
00|015
{1
MCS condition 00016
00016 _ Tt I P o
i F-00 | 1911009120 L ——— No operation is executed because it is OFF.
11 XFER Flag
» Flag unaffecting instruction | No change
00017 MCS condition 00017 ———
I I F-32 |04000 : _: Flag affecting instruction Cleared
SET| || 'tmo 00020 ] No operation is executed because it is OFF.
00020
[} F-33 104000
RST
F-31
MCR

Note 4: With a CNT, F-60, or F-62 instruction, it is possible to ON reset or OFF reset the reset condition using the
system memory #202. In case of the OFF reset, reset is done by MCS.
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F-32 | Set coil
SET
Symbol — EE? R (Example for use) Instruction
STR 04000
04000 F-32
: Activate a coil specified by relay number — Eé? 00400 00400
Function R when the set input is turned ON. Set input
. When the set input of 04000 is ON, this instruction
Operation | Activate the R specified by F-32. sets ON 00400. Once sets ON, 00400 remains
ON after the set input is set to OFF.
Range of OUT | 00400 to 15777 When the set input of 04000 is OFF, this instruction
- - — does not affect the state of 00400.
Conditi Set input is at ON (not limited to OFF
ONaItion | +4 ON change)
Setinput ON
After gfogtems ON 04000  OFF )
i ON
operation Flag | Unchanged 00400  OFF

Note 1: If the relay specified by the F-32 (SET) instruction
is within the latched relay area, it maintains the
last state when the power is recovered from
power failure. If the specified relay is outside the
latched relay area, it is reset upon power
recovery.

Note 2: The relay assigned by F-32 (SET) instruction is
set to latch output when the JW10 stops operation
(system memory #206 = 55(H)), it maintains status
before stop operation. If the assigned relay is set
to reset output when the JW10 stops operation
system memory #206 = 00(H)), it resets at

Note 3: It is recommended that the F-32 (SET) instruction
be used in conjunction with the F-33 instruction
described on the next item.

Note 4: The F-32 (SET) and F-33 (RST) instructions
placed between the F-30 (MCS) and F-31 (MCR)
instructions are not operative if the operational
condition of the F-30 (MCS) is OFF.

stoppage.
F-33 Reset coil
RST
Symb()l — ';'S_Is_ R [Example for Use] Instruction
STR 04002
040|(i Fa33 F-33
. Deactivate a coil specified by relay number RsT | 90410
Function | g\yhen the reset input is turned ON. Resetinput 00410
sets OFF 00410. Once sets OFF, 00410 remains OFF
Range of R | 00400 to 15777 after the reset input is set to OFF.
When the reset input of 04002 is OFF, this instruction
. Reset input is at ON (not limited to does not affect the state of 00410.
Condition | OFF to ON change)
Content Reset input ON
After Ofog NS OFF 04002  OFF
i ON
operation Flag | Unchanged 00410 OFF

Note 1: If the relay specified by the F-33 (RST) instruction
is within the latched relay area, the last state is
retained when the power is recovered from power

failure.

If the specified relay is outside the latched

relay area, it is reset upon power recovery.

Note 2: The relay assigned by F-33 (RST) instruction is
set to latch output when the JW10 stops operation
(system memory #206 = 55(H)), it maintains status
before stop operation. If the assigned relay is set
to reset output when the JW10 stops operation
system memory #206 = 00(H)).
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» The F-32 (SET) and F-33 (RST) instructions allow + If the set and reset inputs are turned ON or OFF more than
to output relay to be controlled under more than 1 1 time in 1 scan cycle, the data memory used as the relay R is set
condition. and reset repeatedly in 1 scan cycle.
The result of the relay R (ON or OFF) appearing immediately before
1/O processing should be sent to the output terminal, however.

04130
[l F-32 _ _ _
| SET 00400 ’7 1/0 Processing ’7 1/O Processing ’7 1/0 Processing
Set input | | !
~ 1
04}1 |31 F-32 \—User program execution

00400 !

| ‘
Set input SET Setinput 8’;;: M
0411 |32 F-32 Reset input 8’;": M

o)

00400 :
| SET ;
Set input ouT on 3
S (Data memory) OFF :
® @06 |
04133 out ON ’ S
| ] F-33 (Output)y  OFF !
I 00400 OFF
Reset input RST Not monitorable at M, @, 3.
04134
| F-33 During execution of user program, even the data memory
| RST 00400 turns ON/OFF more than one time, only the result just before
Reset input I/0 processing can be monitored.

* It is recommended that the F-32 (SET) and F-33 (RST) instruction be used in pair. It will simplify the self holding circult.

Reset priority self holding circuit Set priority self holding circuit
04005 00400
04005 04100 00400
Set
Set  |Reset 00400 04100
00400
Reset
04100
04005 [ ) 1 £33 | 00400
— SET | 00400 Reset input RST
Set input
04005
041;1 F33 e ';g.% 00400
] RST 00400 Set input
Reset input

, Setinput  ON m
Set t ON | ]
Ojo(l)r;pu OFF m 04005 OFF

) . ' Reset input  ON ' .
Reset t ON . ) : o
offgompu OFF M 04100 OFF ; Lo
ouT ON

00400 OFF

00400 OFF
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F-34 | Comparison with current value of clock

TSET ifi This instruction is able to program by JW-1424K/1442K/
(specified relay set) ({05 oo mid program by JW-1324K/1342K.

BIT (relay) if they match.

Compares the current value of the clock
Operation | with n1 and nz, and turns ON the relay if

Range of n1 | 00 to 23 (decimal)

Range of n2 |00 to 59 (decimal)

Range of BIT | 00400 to 15777

When the input signal is ON

Symbol | TFSC?T mo | ome | BT (Example for use) Instruction
STR 04002
F-34
Compares the constants n1 (hours) and n2 04002 | - o4 15
Function | (Minutes) with the current value of the H TSET| 1° | 80 | 00400 00488
clock and sets (turns ON) the specified

When input condition 04002 is ON and at

15 hour 30 minutes, relay 00400 turns ON.

the comparison result shows a match. The relay 00400 which was turned ON remains
ON even if input condition 04002 turns OFF.

If the current value of the clock is except at

15 hour 30 minutes, the state of relay 00400
does not change.

Condition |+ limited to OFF to ON change)

Contents! ynchanged

of n1

Contents|

After . of n2 Unchanged
operation When the assigned time does not
match with the clock’s current

Contents| value, the bit condition does not

fBIT change. . )

0 When the assigned time matches
with the clock's current value, this
bit turns ON.

Flag | Unchanged
Note 1: If the relay specified by the F-34 (TSET) Note 2: A relay assigned by F-34 (TSET) instruction is set

instruction is within the latch specified area, it
retains its state that existed before the power
failure even after power is restored. If the
specified relay is outside the latch specified area,
it is reset when power is restored.

Note 3:

Note 4:
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to latch output when the JW10 stops operation
(system memory #206 = 55(H)), it maintains status
before stop operation. If the assigned relay is set
to reset output when the JW10 stops operation
system memory #206 = 00(H)), it resets at
stoppage.

Use the F-34 (TSET) instruction as a pair with the
F-35 (TRST) instruction on the next page.

Any F-34 (TSET) and F-35 (TRST) instructions
between the F-30 (MCS) and F-31 (MCR)
instructions do not function when the operational
condition for the F-30 (MCS) instruction is OFF.
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F-35 | Comparison with current value of clock
TRST ifi This instruction is able to program by JW-1424K/1442K/
(specified relay reset) (s, sttion s able to progrs program by JW-1324K/1342K.
Symbol — TFF'%‘LST ni | ne | BIT (Example for use) Instruction
STR 04003
F-35
Compares the constants n1 (hours) and n2 04003 | £ a5 ?g
Function (minutes) with the current value of the 1 TRsT| @@ | 15 |00410 00410
clock and resets (turns OFF) the specified
BIT (relay) if they match.
When input condition 04003 is ON and at 9 hours 15
Compares the current value of the clock ;
Operation | with n1 and nz, and turns OFF the relay if minutes, relay 00410 turns OFF. )
the comparison result shows a match. The relay which was turned OFF remains OFF even
_ if input condition 04003 turns OFF.
Range of n1 | 00 to 23 (decimal) If the current value of the clock is except at 9 hour 15
inutes, the state of relay 00410 d t ch .
Range of n2 | 00 to 59 (decimal) minutes, the state of relay oes not change
Range of BIT | 00400 to 15777
L When the input signal is ON
Condition (not limited to OFF to ON change)
Contents Unchanged
of n1
Contents Unchanged
of n2
When the assigned time does not
After i match with thegclogk's current
operation |~ niantg| value, the bit condition does not
change. . .
of BIT | When the assigned time matches
with the clock's current value, this
bit turns OFF.
Flag |Unchanged

Note 1: If the relay specified by the F-35 (TRST)
instruction is within the latch specified area, it
retains its state that existed before the power
failure even after power is restored. If the
specified relay is outside the latch specified area,
it is reset when power is restored.
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Note 2: A relay assigned by F-35 (TRST) instruction is set
to latch output when the JW10 stops operation
(system memory #206 = 55(H)), it maintains
status before stop operation. If the assigned relay
is set to reset output when the JW10 stops
operation system memory #206 = 00(H)), it resets
at stoppage.
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F-40
END

End instruction
(END)

+ The scan time is the 1/O processing time

The F-40 instruction indicates the end of the program. There is no need of writing the END instruction,
except for the following cases, because it will be automatically set in the last address of the program
memory when the memory is cleared.

(1) Saving scan time

) oo 00000 [ STR_00100]~ 00000 [ STR_00100]~
added with the user program execution time. q,01 "0 R 00011 00001 | OB 00011
The user program execution time is the total ggo2 [ AND 00021 00002 | AND__ 00021
time required to execute all instructions from 00003 g ? ; 88;‘?? 00003 g $ ; 88‘1‘?‘1)
the program address 00000 to the END 00004 | = 00004 | =)
instruction. 01776 | AND 00131 01776 | AND 00131
* The location of the END instruction 01777 | OUT 00470 01777 | OUT 00470
automatically written after program is 02000 | NOP 02000 | F-40
lear, for instance, 02777 (1535th 02001 R 2F 02001 RO
memory clear, for instance, _( 02002 [ NOP 02002 [ NOP
word) in the case of basic module is =~ =L = =L
JW-1324K/1342K and 07777(4096th word) 02776 | NO P 027;3 NOP
in case of it is JW1424K/1442K/1624K/1642K%%777 LE-40 — 0277 L F40

« Assume now if the last address is 01777  (a) END (02777) only by memory clear (b) F-40 (END)is written in 02000
(1024th word) when the ladder chart has
written by the support tool such as JW-13PG,

02000 to 12776 are padded with NOP
instruction with the END instruction in 02777,
so that it requires an unwanted time in order

to execute NOP instructions (JW-1324K/1342K
is 1.63 us, JW-1424K/1442K/1624K/1642K is
0.81 us per word).

+ If F-40 was written in 02000, it saves the processing
time without executing those unwanted NOP
instructions, and the control can proceed to a next scan
cycle after termination of the user program.

(2) To perform a partial program execution during trial run

By inserting the F-40 instruction at the end of a sequence block, you will be able to execute only the
required portion of the program. If the result was successful, the F-40 may then be deleted.

Note 1: A multiple number of F-40 may exist when the END instruction is written in (1) and (2). In this case,

the userprogram terminates at the first F-40. So, it would be necessary to check the location of the
END instruction before going into the actual operation.

Note 2: The F-40 (END) instruction is unconditional, and it prohibits the following kind of programming.

OO|0|10

F-40
I END ><
F-40
END

Note 3: Although the F-40 instruction has the highest priority, it will be ignored if an END instruction exists

between F-141 (JMP) and F-140 (LABL) or between F-142 (CALL) and F-140 (LABL) and that F-141
or F-142 was executed.
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F-41 | Set jump control
JCS | (Jump Control Set)

F-42 | Reset jump Control
JCR | (Jump Control Reset)

When the F-41 (JCS) condition is OFF, all instructions will not be executed, except the F-40 (END) instruction

that exists before the F-42 (JCR) instruction. Therefore, it does affect the contents of the data memory, even if there
was an instruction that writes the result in the data memory, such as OUT, TMR, CNT, and application instruction.
And, it retains the state when JCS condition is ON.

00010 F-41 Instruction
I JCS — [STR 00010
00011 00401 F-41
I O STR 00011
00012 ouT 00401
I MR | 0030 |—| STR 00012
11 000 TMR 000
0030
T000 00402 STR TO0O
il U ouT 00402
S
1 CNT ] S TR
00014 dot | 0010 CNT 001
I 0010
C001 00403 STR G001
[ O ouT 00403
00015 STR 00015
| NG | 0%000 Fe 09000
— |F-42
F-42
JCR

00010 ———————— |

(F-41 condition) } |
00011 . :

00401 ! d
(Output) : |
I I

1

1

1

1

1

1

00012

(Start input)
00402 ’
(Output)

)0013
(Counter input)

00014 OFF
(Reset input) ~

CNT 001
(Current value) 0001

00403
(Output)

00015

09000 021]022

I R

0001 0001,0001 0001,0001 0001,0000

5 : T
L LI : !

; 022]023
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Note 1: Attention must be paid to the TMR internal clock Note 6: F-41 (JCS) and F-42 can be nested between

(0.1 second clock), CNT counter input and F-30 (MCS) and F-31 (MCR). However,
application instruction input condition (which the between JCS instruction and JCR instruction
operation takes place at an OFF to ON are not executed regardless whether the JCS
transition in the input condition), and F-41 (JCS) condition be ON or OFF when the MCS
condition ON/OFF timing. condition is OFF.

JCScondion A || s [

L 1
Input condition — | © @ © L+ [ &

00020 F-30 Instruction
JN OTN olF oTN — Mcs _| STR 00020
(Not executed) (Executed) F-30
- Operation takes place at a rising of 1 because _°°|°21 OOOMO STR 00021
the JCS condition is ON. 00022 oOUT 00410
- Operation does not take place at a rising of @ e L STR 00022
because the JCS condition is OFF. ® 00025 a1 E-41
- Operation does not take place at a rising of
bocase the JOS condition 16 OFF. * — STR 00023
-The JCS condition turns to ON while @) is ON, YR ITMRI sl | [OUT 00411
but operation does not take place as it does not o1 STR 00024
recognize that the input condition has changed Faz TMR 010
from OFF to ON, because the input condition is JCR 0025
ON with which theJCS condition of @ changes F.42
from ON to OFF and the input condition is ON ,\Fﬂg;{ F .31
with which the JCS condition of (8)changes from
OFF to ON. ® °3|°=26 052_ STR gg?jg
- Operation does not take place at a rising of @ ouT

because the JCS condition is OFF.
- The JCS condition becomes ON while @ is ON.

Operation takes place immediately after the JCS
n condition of © changes from OFF to ON
because there was no change in that the input MCS condition
%ndition is OFF with which the JCS condition of (00020) — —
changes from ON to OFF and the input Input ! ! !
condition is ON with which the JCS condition of © (00021) TR
changes from OFF to ON. ((?o‘ﬂ’g‘; ri E 1 E
JCS condition I : I
(00022) X l—'—ll ! X L
Note 2: The END instruction will be executed regardless Input : o X
whether the JCS condition be ON or OFF when (00023) L L
there was an F-40(END) instruction between vt | V! |
F-41(JCS) and F-42(JCR). And the user program (00411) : LI [
execution is terminated and the control proceeds !
to the next scan cycle. Start input T
I

(00024) ]
Note 3: It is not possible to insert another F-41 and 2‘5se°°”d5|—|.

F-42 between F-41 (JCS) and F-42 (JCR). It 1 1
will evoke "JCS ERROR" on the hand-held TMR not reset TMR reset
programmer during program check, if such a

program was written.

Note 4: F-42(JCR) is an unconditional instruction.

00010
F-42
JCR

It prohibits the program like shown above.

Note 5: To use an application instruction that operates
at a rising edge of F-41 (JCS) and F-42 (JCR),
the input condition must be different from F-41
(JCS). No operation will take place if the
condition is same.
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F-43 | Complement bit
CPL | (ComPLement)

The F-43 instruction complements the bit in the accumulator.

instruction
| 00100 04001 F-43 00407 | STR 00100
|| | O AND 04001
‘ ‘ F-43
OUT 00407

00100 |

04001 | L

00407 |

Results from the STR instruction to the F-43 instruction are complemented and sent to the
output relay 00407.

Use of F-43 permits to obtain the complemented output without the use of auxiliary contact.

00000 00001 00003 04100 00000 00001 00003 F-43 00400
I I I ) I I I M)
11 1 I\, 11 1 ] I\,

00|0|02 00(|)|02
11 [ ]

04100 00400
Y4 M
rd /

Note 1: The F-43 instruction may be used for a single or a multiple number of contacts.

Note 2: Pay attention that the following programs (a) and (b) will not produce the same result because the F-43
instruction is the instruction that complement the contents of the accumulator.

00000 00001 F-43 00400 | 00000 00001 F-43 00400 |
I I M Il I M
10 1 W, 11 ] U/

OOPIOZ OOP|OO OOPIO2
1 il 1

(@) (b)
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F-44 Differentiate at ON

1

The F-44 instruction sends 1 scan time pulse when the immediate state of the accumulator changes from OFF to ON.

00000 00001 F-44 04000
| N | ‘“ fQ\ |

00000

Instruction
STR 00000
AND 00001
F-44
ouT 04000

00001 |

Output

04000 !_! !_|

1 1 |
[

1scan time

||

1scan time

Note 1:Note that a different result is produced when
the sequence of the F-44 program is changed in the
above ladder chart. (Identical in case of F-45.)

| |

04000
| I

o0 | L L

00001
| |
11

| 00000

F-44
|
|

1}

1
Output
from F-44 D D
1 scan time 1 scan time
00001 Q I—,i
Output
04000 I_I

el
1 scan time

Note 2: The F-44 instruction scans only once even
if inserted between an F-47 instruction (level
operation condition set) and an F-48 instruction
(level operation condition reset). (See F-47 and F-
48.)

Note 3:
STR 00010
| 00010 00011 F-44 o%go | STR 00011
) =
‘ \ﬂ){mz ‘ OR 00012
— AND STR
oOuT 00400
Accumulator | Stack register
ACC St
STR 00010 e
%
STR 00011 il i
F-44 00011 F-44 00010 L
00011
OR 00012 b’ Qe
00010 00011 F 44
AND STR/™T o
00010 00011 F-44
OUT 00400 fopord
The accumulator turns ON for |

only a scan cycle that 00011
changed from OFF to ON.

R

00010
00011

1
00012 E
—| [« At

[

At 1 scan time

il

00100

T— Differential signal
is not issued.

In the above example, a differential signal is not
issued even if 00010 has changed from OFF to ON
when 00011 is ON, because 00010 is ANDed by the
AND/STR instruction.
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F-45 Differentiate at OFF
—tH

The F-45 instruction sends 1 scan time pulse when the immediate state of the accumulator changes from OFF to ON.

Instruction
00000 00001 F-45 04001 S TR OOOOO
I { —— I é I AND 00001
F-45
ouT 04001
00001 | I |
Output
04001 I_\ !_!

I I 1 1
|1 I

1scan time 1scan time

Note 1: Use of the F-45 instruction may sometimes (Note 4)

generate 1 scan time pulse at the operation STR 00010
immediately following program writing, that is, when | 00010 00071 F-45  004Q0 | STR 00011
the address of F-45 instruction is changed because of H Tl ~ gés 00012
program insertion or deletion. o012 AND STR
ouT 00400
| 00000 Fuﬁs 03002 Accumulator | Stack register
| a " ACC S
STR 00010 e
*
00000 ﬁi STR 00011 00011 00010
Output : 00010
04002 I I II_II F _45 00011 F 45 -
L_': :‘_’: 0001 ! 00010
1scan time 1scan time OR 00012 —
T 00010 00011 F 45
Output (04002) turns ON if input (00000) is OFF at the AND STR[ ] o
start of operation immediately after write of program. 00010 00011 F 45
OUT 00100 —'W‘

Note 2: The F-45 instruction scans only once even ™ ator 1 ON 1

. . . € accumulator turns or —
if mser.ted betw.e.en an F-47 mstruchop (Ievel. only a scan cycle that 0001 1
operation condition set) and an F-48 instruction changed from OFF to ON.

(level operation condition reset). (See page F-47

and F-48.) 00010 .

Note 3: This instruction does not perform an 00011

operation during the 1 scan time when the power is ,

turned ON or immediately after the start of the 00012
operation mode. —| [— at
00400 [ X
At 1 scan time T— Differentiate signal
not issued

In the above example, a differential signal is not
issued even if 00010 has changed from ON to OFF
when 00011 is ON, because 00010 is ANDed by the
AND/STR instruction.
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F-47 ON level set
ONLS | (ON Level Set)

F-48 ON level reset
ONLR | (ON Level Reset)

Set to execute operation conditions of the instruction, which shall be executed at rising edge (from OFF to ON) of
the input signal, when the input signal is ON.

F-47 Instruction
ONLS F-47
04001 IS:--EgBR 04001
I '|:N6CS 09000 09000
F-48
F-48
ONLR
1‘ scan time
Seaneyele | | | | | | | | | | | |
04001
09000 000 | 001 | 002 | 003 | 004 005 006

Note 1: Another F-47 may not be nested between
already existing F-47 (ONLS) and F-48 (ONLR).

Note 2: Only 1 scan will take place at a rising edge of
the operation condition, if it contains a differentiate
instruction

(F-44, F-45). (Example for F-44)

F-47
ONLS
04001 F-44
F-63
ING | 09000
F-48
ONLR
1 scan time
Scan cycle | | | | | |
04001 | |
09000 000 001




F-50 | Decode 4to 16
4—+16
symbol | < F%| s | p (Example for use) Instruction
Ll STR 04006
The lower 4 bits data in the register S are 04006 [ o0 F-50
Function decoded and stored in the 2 bytes area of - 30000
the registers D and D+1. }_{ — 416|200 | 0900 09350
ration —D, D+1 . .
Operatio 5D D+ When the input condition 04006 changes from OFF
30000 to 31577 .
60000 to b0777 to ON, the lower 4 Fnts datg of 20000 are decoded
Range of S 09000 to 09777 and stored as 16 bits data in the 2 bytes area
58888 }8 ;g;?; consisting of registers 09350 and 09351.
39000 to 39777
30000 to 31576
b0000 to b0776 76543210
Range of . | 93000 002772
38888 }g 1233;;2 ° 1514131211109 8
Condition | Rising edge of input signal (OFF to ON) 09351
Contents
of S Unchanged
Contents Result (0 to 7) Only the bit position that corresponds to the low
After i of D order 4 bits representing 0 to 15 is turned ON,
operation Sfolgtints Result (8 to 15) and other bits are turned OFF.
Flag | Unchanged

Note 1: Upper 4 bits of S are disregarded.
Encode 16 to 4

F-51
16—4
F-51 ;
Symbol 14| S | D (Example for use) Instruction
STR 04001
F-51
E . The 2 bytes data in registers S and S+1 04001 S
unction | are encoded and stored in the register D. — F-51 | J0000 | 09000 30000
16—4 09000
Operation |S, S+1—D When the input condition 04001 changes from
30000 to 11576 OFF to ON, the 2 bytes data consisting of registers
88888 ig gg;;g 710000 and 10001 are encoded and stored in the
Range of S 19000 to 19776 register 09000.
29000 to 29776
39000 to 39776
30000 to 31577
88888 %o ko)g;;; Input After operation
(0]
Range of D | 19000 10 19777 76543210
29000 to 29777 210000 000 0 09000
39000 to 39777 m
Condition | Rising edge of input signal (OFF to ON)
1514131211109 8
Contents
of S, S+1 Unchanged 210001
After Contents Result MSB
operation [of D
Flag | Unchanged

Note 1: After the operation, the upper 4 bits of D

(09000 in the example) become 0 at all times.
Note 2: The MSB of the encoder input takes the highest

priority.

9.

73

76543210

3000010001100

e

514131211 1
1(0
SB |

ey

30001

=

o

After operation

0000]|1100f09000

I 12

|




F-52 | Decode to 7 segments data
—7SEG
Symbol —;gEZG S (Example for use] Instruction
S TR 04001
F-52
. The lower 4 bits data in register S is 04001 | £ 5o
Function | jecoded into 7 segments display data. }_{ F—17s5g| 09900 | 30040 :?8828
Operation |[S—D When the input condition 04001 changes from
OFF to ON, the lower 4 bits data of the register
38888 ttg ;6%; 09000 are decoded into the 7 segments display
09000 to 09777 data. See "7 segments decoder chart" relation
Range of S | 15000 t0 19777 between input data and display output.
58888 to gg;;; Before operation After operation
to
30000 to 11577 09000
b0000 to b0777
09000 to 09777
Range of D' | 19000 to 19777 D7 Do
29000 to 29777 20000
39000 to 39777 =y ST aes
isplay
Condition | Rising edge of input signal (OFF to ON) f = X
9
(C))fogtents Unchanged ol
After Contents d Output module
operation |of D Result (Refer to "7 segments decoder chart’) | Qutput data Do to De correspond to a to g of the 7

Flag |Unchanged

segments display, respectively. The output of D7 is
always 0.

.

7 segments decoder chart e@

Input data ;)L;tzuzd:tia Display output
00000000 00111111 D
00000001[00000110 |
00000010 01011011 E'
00000011[01001111 3
00000100 01100110 Y
00000101[01101101 5
00000110[01111101 E
00000111[00100111 1
00001000 01111111 B
00001001 (01101111 9
00001010[01110111 R
00001011[01111100 b
00001100[00111001 [
00001101[01011110 d
00001110[01111001 E
00001111[01110001 F
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F-53 | Convert 4 digits BCD to 16 bits binary
—BIN
Symbol | — Egl?\l s | D (Example for use) Instruction
STR 04001
— 04001 F-53
The 2 bytes BCD contents (4 digits data) of the F-53
= . registers S, S+1 are converted into binary, and }_{ |_ —BIN -10000| 09000 :68888
unction the_result[i)s sDtored in the 2 bytes area of the
registars D, D+1. When the input condition 04001 changes from
Operation | S, S+1—D, D+1 QFF tp ON, the contents of the 4 digits BCD dz_ata
in registers 30000 and 30001 are converted into
10000 to 31576 binary, and its result is transferred and stored in 2
88888 }g 88;;8 bytes area of registers 09000 and 09001.
Range of S | 19000 to 19776
29000 to 29776
39000 to 39776 ) )
30000 to 11576 Before operation After operation
b0000 to b0776 Tens Ones
09000 to 09776
29000 to 29776 9 6 o7 20
39000 to 39776 212=4096
Condition | Rising edge of input signal (OFF to ON) Thousands Hundreds !
Contents Unch d =000t 09001
of S, S+1 | UNCNANge 4 0 215 28
BCD BIN(Binary)
Contents 4096
of D Result (0 to 255) Unchanged when the
After contents of the registers
operation |Contents | Result (256 to S and S+1 are not BCD
of D+1  |9999) code.
Contents of Zero Carry Error [Non-carry
registers S,S+1] 07357 | 07356 | 07355 | 07354
Flag [Bco code 0 0 0 0
Not BCD code 1

Note 1: If the F-53 instruction is used for programming, the F-03w instruction displays the program during
monitoring.
Similarity instructions: F-03, F-03w




F-54 | Convert 16 bits binary to 6 digits BCD

—BCD
Symbol | — _':’3‘:’;4[) s | D (Example for use) Instruction
STR 04001
F-54
The contents of 2 bytes binary in the 0d001 [c 0000
: registers S, S+1 converted into 6 digits . 210000 | 09000
Function BCD, and the result is stored in 3 bytes of BCD 09000
the registers D, D+1, and D+2.

Operation | S, $+1—D, D+1, D+2 When the input condition 04001 changes from
10000 to 11576 OFF to ON, the contents of 2 bytes binary in
b0000 to b0776 . :
09000 to 09776 registers 10000 and 30001 are converted into

Range of S | 19000 to 19776 6 digits BCD and stored in 3 bytes area of registers
29000 to 29776 ;

39000 to 39776 that begin from 09000.

310000 to 11575 Before operation After operation
b0000 to b0775 . o
09000 to 09775 ens _Ones

Range of D | 19000 t0 19775
29000 to 29775 3°°°° 09000 01,1,0[1000
39000 to 39775 27 20 6 8

C diti R d ¢ | (OFF ON Thousands Hundreds

ondition ising edge of input signa to
9°% put signal ( ) :ooo1 09001 [0010[{0111

Contents Unchanged 215 o8 2 7
of S, S+1 9 Binary
Contents Ten thousands
of D Result (ones and tens) 09002 100 0 0lo 0 11

After Contont .

: ontents

operation of D1 Result (hundreds and thousands) BCD 6 digits
Contents 032768
of D+2 Result (ten thousands)

Flag | Unchanged

Note 1: If the F-54 instruction is used for programming, the F-04w instruction displays the program during
monitoring.
Similariry instructions: F-04, F-04w



F-55 | Swap upper 4 bits with lower 4 bits

SWAP
Symbol —Sf,;/isp s | D (Example for use] Instruction
STR 04001
F-55
. Upper 4 bits are swapped with lower 4 bits 04001 | g5
Function | of the register S and stored in the register D F—gwap | 02000 | o001 8888(1)
Operation |S—D When the input condition 04001 changes from
20000 10 31577 OFF to ON, upper 4 bits are swgpped W|t_h lower
b0000 to b0777 4 bits of the register 09000 and its result is stgred
Range of S 09000 to 09777 in the register 09001. The contents of the register
19000 to 19777 i
99000 to 29777 09000, however, remains unchanged.
39000 to 39777
30000 to 31577
b0000 to b0777 Bet i Al ;
09000 to 09777 efore operation er operation
Range of D' | 19000 to 19777
29000 to 29777 09000 (00001111 09000 (00001111

39000 to 39777

Condition | Rising edge of input signal (OFF to ON)

09001 [X XX XX XXX 09001 (11110000
Contents

of S
After Contents
operation |of D

Flag | Unchanged

F-55 becomes valid in the following case.

With the F-52 (7 SEG decode) instruction, the lower 4 bits are decoded into the 7 segments
display data. To display a multiple number of digits on the display, the upper 4 bits need to
be swapped with the lower 4 bits, then F-52 should be executed.

Unchanged

Result

F-58 | Total ON bits
> BIT
Symbo| — E_Bsﬁ' n S D [EXample for Use] Instruction
STR 04002
— — - F-58
All active bits in the "n" byte register 04002 [F
Function |having the register S at its top are stored }—{ — -58 4 | =0008| 09000 0006
in the register D. 2BIT 09000
Operation |ON bits—=D When the input condition 04002 changed from OFF to
ON, the total number of active bits in a 4 bytes register
Range of "n" | 0 to 7 (8 bytes for 0) headed by the register 10006 is stored in the register

09000.

30000 to 31577
b0000 to b0777

Range of S 98888 %8 ?g;% 0006 11001000 ———— 09000
38888 %g gg;% 20007 01101110 —— 130
88888:8 ;(1)%; 20010 (00001000 ——
09000 to 09777 20011 (1001001 1] ——

Range of D | 19000 to 19777 e

29000 to 29777
39000 to 39777

Among 32 bits in 30006 to 310011, 13 bits are ON.
Condition | Rising edge of input signal (OFF to ON)

Contents
of S, S+1,-{ Unchanged
S+n-1

After Contents
operation |of D

Flag | Unchanged

Result




F-60 | Shift register bidirectional (1 byte)
SFR (forward/backward ShiFt Register)
O— Fe0 @ Shift direction input
Svmbol @— D @ Data input
ymbo ®— @ Shift input
@—— SFR @ Reset input
, The 8 bits data in the register S is shifted to upper or lower bit positions according to the
Function L
direction input of .
* When the shift direction input is ON : c?%éyel _| MSB| Register D | LS8 |_Datainlout
Operation e . i
» When the shift direction input is OFF : Data input — | MsB Register D LsB |— (;ggey
30000 to 31577
b0000 to b0777
Range of | 9000 10 09777
Register D | 19000 to 19777
29000 to 29777
39000 to 39777
Condition | When the reset input @ is OFF, bits are shifted at a rising edge (OFF to ON) of the shift input 3.
Contents| * Result is produced when the reset input @ is OFF.
of D « All bits are turned OFF when the reset input @ is ON.
; Zero Carr Error Non-carr
After . Reset input @ 07357 07356 07355 07354y
operation
Flag OFF Oor1 Oor1 10r0
0
ON 0 0 0
(Example for use) When the shift input 00000 changes from OFF to ON,
shift takes place in the following way according to the
Shift direction - state of the shift direction input 04012.
a2 Instruction
Data input | F-60 STR 04012 * When 04012 is ON 07356 09000 00100
00100 | STR 00100 —|MSB LSB|—
it oput | 0000 | S TR 00000 — Lol
STR 04013 + When 04012 is OFF 00100 07356
Reset input F-60 . .
o013 | 09000 |MSB| L1 |LSB|
Carry
09000 09000 )
Input condition | (before operation) | (after operation) 027?3?7 (%%r?é N(c))r7155a iry
7 6 5 43 2 1 0[7 65 43 2 10
04012 © |[OOOO0OOO0OO0OO0O0OOOOO0O0OO [ J @) [ J
00100 © |[@e0O0OOC@0O @000 00e0 e O @) [ J
00000  |[O@00C@@00e00e00Oe®0O0 o) [ o)
04013 © |[OOOO0OO0OO0OO0CO@OO0OO0O0O000O0 [ J [ O
04012 @ [O0OO0OOOO0OOO0O0OOOO0O0O0O0OO [ J ©) [ J
00100 O O 0@e@0000|e0O®@0O 0000 O ©) [ J
00000 f | @0 00@000000Oe0O00O0 O [ O
04013 © |@0OO0OO0OO0OO0OO0O0O0OO0OOO0OOO0 ) ° )
glale S |eoooo0eo00lee@0000O @O o o °
80009 I loooeooo0ee000®@000 o ° o
glole 9 loeooo0o00OOl@000O0O0OO0O @ o) 0 °
8009 I lecooeoooloooeocoo0 e o ° o
4013 [ BN CNON NON NONONCIONONONONONONONGC] O ©) O
-Error flag (07355) is OFF at all times. O OFF ® ON

Note 1: By setting the reset condition in the system memory for reset input @ (#202), it permits to "reset

with OFF."
Similarity instructions: F-60w
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Reference

When XXX X is assigned for D, it allows to constitute
an "n" bit (n<8) shift register.

00200
I
00100
I F-60
30400
00000
I SFR
00110
I
04003 00450
O

(When 00200 is ON)

|

07356 04007 04006 04005 04004 04003 04002 04001 04000 00100

(Not used)
04003 turns ON at
the same time with
00450 00450.
00200 —1
00100
00000 — LI
OFF
00110 /
04000 —
04001
04002 r
04003 I S
00450 I

« Data are shifted in 04004 to 04007.

* When all of 04000 to 04007 are 0, the zero flag turns
to 1. The following program must be used to check
that 04000 to 04002 are 0.

00000

Fc13

7 | 304
AND 00 0400
Fc12
104

CMP 0400 | 000
07357 00600
B O
(Zero flag)

(0} (] 7

0219991 "' By ANDing this way,

04003 to 04007 are masked (all 0).
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F-6ow | Shift register bidirectional (1 word)
SFR (forward/backward ShiFt Register)
O— @ Shift direction input
@—— F-60w @ Data input
Symbol @— sFR | D @ Shiftinput
®— @ Reset input
i The 16 bits contents of the registers D, D+1 are shifted to upper or lower bit positions accordin
Function to the direction input of (D. 9 PP P 9
+ When the shift direction input D is ON:
(?7%?23 _| MSB| | ‘Regist‘er D+1‘ | | Regis‘terD | | LSB |—Data input
Operation
+ When the shift direction input @ is OFF:
Data input — | MSB ‘Regist‘er D+1‘ | Regis‘terD‘ LSB | — é)%rgye
10000 to 11576
b0000 to b0776
09000 to 09776
Range of D | 45000 10 19776
29000 to 29776
39000 to 39776
Condition When the reset input @ is OFF, bits are shifted at a rising edge (OFF to ON) of the shift input 3.
Contents of| * Result is produced when the reset input @ is OFF.
D, D+1 « All bits are turned OFF when the reset input @ is ON.
; Zero Carr Error Non-carr
After _ Reset input @ 07357 07356 07355 07354 Y
operation
Flag OFF Oort Oort 1or0
0
ON 0 0 0
Note 1: Be sure to use even address for register D.
Note 2: By setting the reset input @ in the system memory [Eﬁorpple for use)
(#202), it permits to "reset with OFF." [ — Instruction
TR : LB 00001 STR 00000
Similarity instructions: F-60 F-60w STR 00001
00002 | gFR |09000 STR 00002
= STR 00003
00003 F -60w
— 09000
00000 ®ON  ------=--smmmmemee Shifts towards MSB

00001 @ ON

00002 ® OFF—~ON

00003 @ OFF

Data input ON
Shift direction
No reset function

The following result will be produced for the above input

condition.

Before operation

09001

09000

10010110|10100100|
AT AR BT A

09001 i 09000
After operation |OO1 011 O1|O1 001001
Zero Carry Error |Non-carry
07357 | 07356 | 07355 | 07354
0 1 0 0




F-62 | 2digits BCD up/down counter
U/DC | (Up/Down Counter)
O @ Up/down direction input
Symbol @— LIJ:/SZC D | @ Counter input (Example for use)
@ 3 Reset input 04010
il i
The contents of the register D (BCD 2 Upldown directon | - ¢ Instruction
, digits) are added (D ON) or subtracted 00000 STR 04010
Function @ OFF di h |l 09000 STR 00000
( ),_ according to the up/down Counter input u/DC STR 04011
counter direction input. 04011 F-62
When the up/down direction input @ is ON: 1] 09000
. (D)+1—D Reset input
Operation When the up/down direction input @ is OFF:
(D)—1—D
30000 to 31577 . . .
b0000 to b0777 When the reset input 04011 is OFF, the counter is
Range of D | 99000 to 09777 enabled, if set to ON reset mode.
;8888 }g ;g;% When the up/down counter direction input 04010 is
39000 to 39777 ON, it acts as an incremental counter. When it is
. ] OFF, it acts as a decremental counter. If the contents
Condition Atarising of the counter input 2 (OFF | o 09000 were other than the BCD code, the error
to ON) when the reset input 3 is OFF | flag (07355) is turned ON and no counter operation
. . takes place. (7F in the example)
- Result (BCD code) is contained
Contents| When the reset input @ is OFF.
of D « All bits are OFF when the reset Up/down
input (3 is ON. ?gﬁgt{g;‘ Up | Down
Counterinput — [ L_[L_[L L L 1L L L
Up/down| Zero | Carry | Error |[Non-carry (00000) : : : : : :
irecti 07357 | 07356 | 07355 | 07354 :
;::;ijcttg] Result Reset input l‘—
(04011) b
2?6'3 1 1 0 0 ?gg’ci)%tg)r 97ies 98@99 99ioo ooim o1i 00 ooi99)f7|ri7F7F:Iooioo
After 00 to 98+1 Non-carrv fl i B i B
operation ON —01 to 99 0 0 0 1 or(]o%ré):l) % : : : '
Not BCD ' oo
Flag code | O | O | 1| O Eror fag L
00—1 5 i
—-99 0 1 0 0 Carry flag 1 N
(07356) :
01—1 1 0 0 1 : :
OFF —00 Zero flag [ I
02 to 99—1 (07357) 1 soan e,
0 0 0 1 scan time, max. o o )
—01 to 98 Valid until a flag affecting instruction is met in the program.
Not BCD
code 0 0 1 0
Reset input @ ON| 0 0 0 0

Note 1: By setting the reset input® in the system memory

(#202), it permits to "reset with OFF."
Similarity instructions: F-62w
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F-62w | 4 digits BCD up/down counter
U/DC | (Up/Down Counter)
O (D Up/down direction input
Symbol %— Z/GDZ\éV D | @ Counter input [Exa:)r;zle for use)
B @ Reset input I Instruction
The 4 digits BCD contents of the register F-60w STR 00001
, D, D+1 are added (D ON) or subtracted ooioioz 19000 STR 00002
Function (® OFF), according to the up/down o003 U/DC STR 00003
counter direction input . ¥ F -62w 19000
When the up/down direction input @ is ON :
o Hi (D, D+1)+1—D, D+1
peration When the up/down direction input @ is OFF :
(D, D+1)—1~D, D+1 When the reset input 00003 is OFF, the counter is
30000 to 11577 nabl if N r m .
50000 to bOSYY Svr?bed, set to ON reset (_Jde. _ _
09000 to 09777 en the up/down counter direction input 00001 is
Range of D 19000 to 19777 ON, it acts as an incremental counter. When it is
29000 to 29777 OFF, it acts as a decremental counter. If the
39000 to 39777 contents of the register 19000 or 19001 were
iy At a rising of the counter input @ (OFF| other than the BCD code, the error flag (07355) is
Condition to ON) when the reset input 3 is OFF. | turned ON and no counter operation takes place.
Contents | Lower 2 Up/down
of D digits of result | All bits are OFF when direction I DOWN
the reset input @ is (00001) uP
Contents | Upper 2 OFF. Counterinput— [ LML L L L
of D+1 | digits of result (00002) ; R N
Fosel ' —
(Lijlf')é?:(tjl\g: Zero | Carry | Error |Non-carry ?Sgé)(l)%%m [
input (1) | FResult 07357 | 07356 | 07355 | 07354 Register A R
(19000) 97] 98 | 99 | 00 01 00 | 99 [99 :00;00
(19001) 99] 99 [ 99 [ 00 00 | 00 [00//A0[ A0 :00' 00
9999+1| 1 | 1| 0 | 0 |Novcamfag mil | I_I
Aft ON | 0000 to ' S
operation goog+1 | O | O | O | 1 FOoaaey : —
Not BCD : E
Flag code 0 0 1 0 Carry flag il Il
(07356) ; :
— 0 1 0 0 : :
0000 Zero flag ] M
(07357) +——
0001—1| 1 0 0 1 1 scan time, max.
OFF
0002 to
9999—1| ° 0 0 1
Not BCD
code 0 0 1 0
Reset input @ ON 0 0 0 0
Note 1: Be sure to use even address for register D.
Note 2: By setting the reset input® in the system
memory (#202), it permits to "reset with OFF."
Similarity instructions: F-62
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F-63 | Increment counter (1 byte)
INC | (INCrement)

Symbol — '|:N603 D (Example for use] Instruction
STR 00000
- - 00000 . F-63
, The contents of the register D (binary ’—1 1 F63 | 49030
Function data) are incremented. INC 09030

When the input condition 00000 changes from OFF

Operation | (D)+1—D to ON, the data are incremented.
10000 to I1577
b0000 to b0777
03000 t0 09777 oy ———

Range of D | 19000 to 19777
29000 to 29777

Register 003 1004 (OCT)

39000 to 39777 (05030) 3765 377 000 001 002
Condition | Rising edge of input signal (OFF to ON) Noncr 2 I ,_= _—
(07354 : ,
Contents . / OFF : :/:I(i:c? E:tri?zfggxéﬁecting instruction
of D Result (blnary code) E(g%élg)g : is met in the program.
Result Zero | Carry | Error |Non-carry| '
After (oct) 07357 | 07356 | 07355 | 07354 Cg% Sﬂé'ﬂg 1
operation ( ) :
Flag 377—000 1 1 0 0 Zero flag |
Other th (07357)
er than
above 0 0 0 1

Note 1: The contents of D are represented by a binary number, which can assume a number of 000 to
255 in the decimal notation or 000 to 377¢s) in the octal notation.

Similarity instructions: F-63w

F-63w | Increment counter (1 word)
INC | (INCrement)

Symbol — 'T'SSC";" D (Example for use) Instruction
00002 STR 00002
F-63 F-63w
. The binary contents of the registers D }—1 N Z\,V 19000 19000
Function and D+1 are incremented.

When the input condition 00002 changes from OFF

Operation (D, D+1)+1—D, D+1
to ON, the data are incremented.

310000 to 11576

b0000 to b0776 Inout M T 1 I m
09000 to 09776 ©0o02y : :
Range of D | 19000 to 19776 Registr 1+ i i :
29000 to 29776 (19000) 375] 376 | 377 000 001 | 002 | 003 (OCT)
39000 to 39776 (19001) 377 377 | 377 000 000 | 000 | 000 (OCT)
Condition | Rising edge of input signal (OFF to ON) No?bg%'éxglag_i_\_h i_l I il
OFF :
;ogtents Lower digits of result E(Br% gge /
Contents Upper digits of result :
of D+1 Carry flag M
After Result Zero | Carry | Error [Non-carry, (07356) :
operation (oct) 07357 | 07356 | 07355 | 07354 1
G =
177777 —
Flag —000000 1 1 0 0 1 scan time, max.
Other than
above 0 0 0 1

Note 1: Be sure to use even address for register D.
Similarity instructions: F-63



F-64 Decrement counter (1 byte)
DEC | (DECrement)
Symbol — 08l o (Example for use) Instruction
00000 STR 00000
F-64 F -64
. The contents of the register D (binary data) }_{ ] D E G| 09000 09000
Function | are incremented.
Operation | (D)—1—D When the input condition 00000 changes from OFF
20000 t0 1577 to ON, the data are decremented.
b0000 to b0777 I T M M M M
09000 to 09777 (00000) e :
Range of D | 19000 to 19777 | A .
58888 %g gg;;; Téeggolsétg)r oow! 000 | 377 | 376 | 375 | 374 | 373 (OCT)
Condition |Rising edge of input signal (OFF to ON) Non-carry flag _I_I : I_I D I_I M
o : OFFE :/:I?;Er:itrirl]zyfr;axéffectin instruction
gontents of Result (binary COde) E({)r?gélg)g /'/ ! ismetin the pr%gram. o
Result Zero Carry Error [Non-carry . :
Carry fl
(oct) 07357 | 07356 | 07355 | 07354 (3%55)9 M
Aifter 001 — ] o 0 ] ;
operation Zero fl
Flag |20 ol
R 0 1 0 0
Other than
above 0 0 0 1

Note 1: The contents of D are represented by a binary number, which can assume a number of 000
to 255 in the decimal notation or 000 to 377 () in the octal notation.

Similarity instructions: F-64w

F-64w | Decrement counter (1 word)
DEC | (DECrement)
Symbol _|F-e4w| o (Example for use) Instruction
DEC STR 00002
F -64w
) The binary contents of the registers D, D+1 00002 19000
Function  |are decremented. }—{ I—E’%‘“’C" 19000
Operation | (D, D+1)—1—D, D+1
30000 to 11576 When the input condition 00002 changes from OFF
b0000 to b0776 to ON, the data are decremented.
09000 to 09776
Range of D | 19000 to 19776 e e e e R .
29000 to 29776 fdie P ; .
39000 to 39776 (199%?)8{ 002 [ 001 000 377 376 | 375 | 374 (OCT)
OCT,
Condition [Rising edge of input signal (OFF to ON) (19001) OOO: o0 : o0 : = : g7 | s77 1 87 feen
Non-carryflag ___ [T [T] : Il M ml
gomems °fl Lower digits of result (07354) OFF | ;
/ : :
Error flag :
gfqtems of Upper digits of result (07355) 5
Result Zero Carry | Ermor |Non-carry| Carry flag |_|
After (octal) | 07357 | 07356 | 07355 | 07354 | (07356) :
operation 000001 |_|
Zero fl
Flag |=-000000 1 0 0 ! (07357 =
000000 1 scan time, max.
77777 | O 1 0 0
Other than
above 0 0 0 1
Note 1: Be sure to use even address for register D.
Similarity instructions: F-64w
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F-70 | Transfer "n" bytes block
FILE | (FILE)

Symbol _ Elzg \ s | b (Example for use) Instruction
STR 04001
F-70

"n" bytes data through the register S to the 04001 040
Function |register S+n—1 are transferred in batch to F-70
e A ok bl i FILE | 040 | 09000 |=0040 09000
| 30040
register D to D+n—1.

When the input condition 04001 changes from OFF

Operation | S, =-S+n ’ o to ON, 040 (s) bytes data (32 bytes in decimal) in

Range of "n" | 000~377(s) (256 bytes for 000) register 09000 to 09037 are transferred in batch to
the 32 bytes area of 30040 to 30077.

10000 to 31577 & @30000 to @11574 :
b0000 to b0777 |  @b000O to @b0774 The gontents of registers, 09000 to 09037,

Range of S 0900010 09777 | @09000 to @09774 | remain unaffected.

9 1900010 19777 |  @19000 to @19774 Before operation After operation

2900010 29777 | @29000 to @29774 p peratio
39000 to 39777 : @39000 to @39774
000010 11577 §  @30000 to @11574 °9°°°| Ll | L2 | | L | L2 |3°°4°
b0000 to b0777 |  @b0000 to @b0774
09000 to 09777 :  @09000 to @09774

Range of D | j90001019777 | @19000 to @19774 09001 | 4 | 5 | | 4 | 5 |:oo41
290001029777 | @29000 to @29774
39000t0 39777 | @39000 to @39774

Condition Rising edge of input signal (OFF to ON)

Contents of

09037| 9 | 9 | | 9
s swn—1 | Unchanged L ! L

gontents ofl Contents of the register S
After giqtems ofl Contents of the register S+1
operation :

8°:tfms ofl Contents of the register S+n-1
-

Flag | Unchanged

Note 1: F-70 can use indirect address for assigning S and D such as @30000 or @309000.
For indirect address, see page 9 * 21 "Indirect address assignment.”

Note 2: It would be possible to program "n", S, and D that the source may overwrite the destination.

04002 [0
}—{ i FILE | 005 [09000 | 09002
Transfer data Receive data

09000 Data (1) 09000
09001 @) \ 09001
09002 3) \ Data (1) 09002
09003 @) \ @) 09003 } Overwritten area
09004 (5) \ 3) 09004
09005 \ ) 09005
09006 (5) 09006
09007 09007

Similarity instructions: F-00, F-00w, F-70w, F-74, F-74w



F-7ow | Transfer "n" words block
FILE | (FILE)
SymbOI — FF_|7|_0|;N n D [Example for USe] Instruction
STR 04000
. "n" words data through the register S to the 04000 F-70w 040
Function | register S+2n—1 are transferred in batch to the — F-70wl 010 109000 | 19000 09000
"n" words area in the registers D to D+2n—1. FILE 19000
Operation S, S+1, --:S+2n—1—
D, D+1, ---D+2n—1 When the input condition 04000 changes from OFF
R tn | 000 1o 377 @ (256 words for 000 to ON, 040 (s) words data (32 words in decimal) in
ange ot 'n to @ ( words for ) registers 09000 to 09077 are transferred in batch
30000 to 11577 @10000 to @11574 | to the 32 words area of 19000 to 19007.
ggggg :0 gg;;; %88888 }o ggg;?i The contents of registers, 09000 to 09077, remain
(0] (o}
Range of S | 19000 to 19777 @19000 to @19774 | Unaffected.
29000 to 29777 @29000 to @29774
39000 to 39777 @39000 to @39774 Before operation After operation
30000 to 11577 @30000 to @31574
b0000 to b0777 @b0000 to @b0774 | (9000 5 6 6 | 19000
Ran D 09000 to 09777 @09000 to @09774 1 L
ange o 19000 to 19777 @19000 to @19774 | 09001 . 8 s | 19001
29000 to 29777 @29000 to @29774 . .
39000 to 39777 @39000 to @39774
09002 T3 .3 | 19002
Condition Rising edge of input signal (OFF to ON) 09003 ) s s | 12003
Contents of : :
Song:;: Unchanged : :
Contents of| Contents of the register S
After D. D+1 Contents of the register S+1
operation : 09076 | 9 7 .7 | 19078
D+2n-1 Contents of the register S+2n-1 | 09077 5 4 .4 | eorr
Flag Unchanged

Note 1: F-70w can use indirect address for assigning S and D such as @30000 or @309000.
For indirect address, see page 9 * 21 "Indirect address assignment.”
Note 2: Be sure to use even addresses for registers S and D.

Similarity instructions: F-00, F-00w, F-70, F-74, F-74w
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F-71 | Transfer octal constant block (1 byte)
CONS | (CONStant)

Symb0| _CF(_)L‘IS n D1 D2 [Example for Use] Instruction
STR 04001
F ti An octal constant "n" is transferred in batch 04001 F-71 000
unction | y,r5ugh the register D1 to the register D2. — F-71 000 | 09000 | 09037 09000
CONS 09037

Operation n—D1, =+-+- , D2

When the input condition 04001 changes from OFF

Range of "n" | 000 to 377 (s)
to ON, the octal constant 000 is transferred in batch

30000 to 11577

b0000 to b0777 from registers 09000 to 09037.
Range o D1 | 2088 201
29000 to 29777 Before operation After operation

39000 to 39777

30000 to 11577 ogooo|><><><><><><><><| |oooooooo| 09000
b0000 to b0777 .

09000 to 09777
Range of D2 | 19000 tg 19777 09001 |><><><><><><><>< 0000000 o| 09001

29000 to 29777 L L R
39000 to 39777

Condition Rising edge of input signal (OFF to ON)

g?“‘e”t“f 09037|><><><><><><><>< 0000000 o| 09037
1 1 1 1 1 1 1 1 1 1 1 1 1 1

Contents of
D1+1

After : Constant "n"
Contents of

operation |p—+
Contents of
D2

Flag Unchanged

Note 1: No operation takes place if D1 or D2 is
programmed that may override D to 3, as
shown below.

Block Range
@® 20000 to 11577
@ b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

®

F-71 The end address of the block that

X cong| 010 7007009000 | o iaing 20070 is 11577

O _CF(;\:S 100 | 19100 29500 | Both D1 and D2 are stored in block @

Note 2: No operation takes place if the address D1 is greater than D2.

F-71
~Icons| 050 | 09200 (09000 | D1(09200)>D2(09000)

Similarity instructions: F-08, F-08w, F-71w



F-71w
CONS

Transfer octal constant block (1 word)

(CONStant)

Symbol

F-71w
CONS n D1 D2

Function

An octal constant "n" is transferred in batch in
registers D1, D1+1, through D2, D2+1.

Operation

n— (D1, D1+1), <=+ (D2, D2+1)

Range of "n"

000000 to 177777 (8)

Range of D1

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Range of D2

30000 to 11576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Condition

Rising edge of input signal (OFF to ON)

After
operation

D1, D1+1
D1+2, D1+3
Constant "n"

D2-2, D2+1
D2, D2+1

Flag Unchanged

(Example for use)

Instruction

F-71w
CONS

04000
e

012345

09000

09036

STR 04000

F-71w
012345
09000
09036

When the input condition 04000 changes from OFF
to ON, the octal constant 012345 is transferred in
batch from registers 09000, 09001 to 09036, 09037.

09001 |OOO10100|11100101
N N Y N I | ) N I I I |
47 -5

After operation

09000

1

3

09003 |00010100|11100101 09002
) N I N N Y N N O |

09037 |00010100{11100101| 09036
AR AR A AR

Note 1: Be sure to use even addresses for registers D1

and D2.

Note 2: No operation takes place if D1 or D2 is
programmed that may override D to 3, as
shown below.

Block Range
® 30000 to 11576
@ b0000 to b0776
09000 to 09776
19000 to 19776
® 29000 to 29776
39000 to 39776
F-71w The end address of the block that
X Tlcong| 10 7007009000 | taing 30070 is 11576.
O — g(;lll\g 100 | 19100 | 29500 | Both D1 and D2 are stored in block @

Note 3: No operation takes place if the address D1 is greater than D2.

F-71w

CONS

050 |[09200

09000

D1(09200) >D2(09000)

Similarity instructions: F-08, F-08w, F-71



F-74 | Transfer "n" bytes

nXFR
Symb0| _| F74 n S D [EXample for USe] Instruction
nXFR STR 04000
F-74 010
. The contents of the register S are transferred 04000 | 4
Function to "n" bytes registers headed by the register D. }_{ — nXER | 010 | 09013 | 19416 (1)82]'%

When the input condition 04000 changes from OFF
to ON, the contents of the register 09013 are
transferred to a 010 (g) bytes registers headed by
Range of "n" | 000 to 377 (8) (256 bytes for 000) the register 19416.

Operation | S—D, ---D+n—1

310000 to 31577
b0000 to b0777
09000 to 09777
Range of S

19000 to 19777 10010010——~|10010010
29000 tO 29777 09013 I T I | [ T T B B | 19418
39000 to 39777 —=|10010010| 19417

0000 to 31577
b0000 to b0777 0w bt
09000 to 09777 obytes | ~
Range of D | {9000 10 19777
29000 to 29777 -
39000 to 39777 | .{10010010| 19424

Condition | Rising edge of input signal (OFF to ON) L—~[10010010] 19425

Contents
of S Unchanged

Contents
of D

After Contents
operation of D+1 | Contents of the register S
Contents
of D+n -1

Flag | Unchanged

Similarity instructions: F-00, F-00w, F-70, F-70w, F-74w



F-74w | Transfer "n" words
nXFR
Symbol _ | F-74w n s D [Example for use) Instruction
nXFR STR 04000
F-74w
The contents of the registers S, S+1 are 04000 010
Function transferred to "n" words registers headed |—F'74W 010 | 09014 | 19416 09014
by the registers D, D+1. nXFR 19416
. . When the input condition 04000 changes from OFF to
Operation | S, S+1=D, D+1--D+2n-2, D+2n-1 ON, the contents of the registers 09014 and 09015 are
transferred to a 010 (8) words registers headed by the
Range of "n" | 000 to 377 (8) (256 words for 000) registers 19416 and 19417.
30000 to 31576
b0000 to b0776
77
Range of S 98888 }8 ?8772 09015 09014 19417 19416
29000 to 29776
39000 to 39776 m 6 718, °
30000 to 11576 ———| 6 7|8 9
b0000 to b0776 ! !
09000 to 09776 — | 6 7 (8 9
Range of D | 19000 t0 19776 010 @ bytes : :
29000 to 29776 V&8 ———16 7|8 o
39000 to 39776
|6 7|8 o9
Condition | Rising edge of input signal (OFF to ON) s 718 o9
g?gﬁms o Unchanged ——— |6 7|8 9
Contents| Contents of the register S 6. 718 °
of D c - 19435 19434
Contents| Contents of the register S+1
After | D41
operation : :
D+2n—2| Contents of the register S
D+2n—1| Contents of the register S+1
Flag | Unchanged

Note 1: Be sure to use even addresses for registers S and D.

Similarity instructions: F-00, F-00w, F-70, F-70w, F-74
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F-80 | 1/0O refresh (1 byte)
IORF | (1/0 ReFresh)

Symbol — Igg?: D (Example for use) Instruction
S TR 04000
F-80
) Refreshes input/output port byte data 04000 [ o0
Function | assigned by D. ORF | 20000 0000
Operation Input port - D When input condition 04000 is ON, the JW10

Output port-— D

refreshes one byte data of 30000.
Range of D | 10000 to 10077

Conditi When the input signal is ON
ondition (not limited to an OFF to ON change)

:)nopr;” Update of data memory
After
Output
operation portp Update of output state

Flag | unchanged

Note 1: This instruction can be used any number of times during program operation.
Note 2: The I/0O port which is data refreshed with this instruction performs the data refresh operation also during an
ordinary 1/0 processing of scan cycle.

F-81 | 1/O refresh (1 bit)
IORF | (1/0 ReFresh)

Symbol — EEJF n | D (Example for use) Instruction
S TR 04000
F -81
. Refreshes input/output port nth bit data 04000 |
Function assigned by D. I— IgglF 1 30001 ]000:1]

Overation Input port— nth bit of D
peratio Output port -—nth bit of D When input condition 04000 is ON, the JW10

refreshes first bit (00011) data of 30001.

Rangeofn | 0to7

Range of D | 10000 to 10077

Conditi When the input signal is ON
ondition (not limited to an OFF to ON change)

Ipnopr;Jt Update of data memory
After
Output
operation p:rtpu Update of output state

Flag | unchanged

Note 1: This instruction can be used any number of times during program operation.
Note 2: The I/0O port which is data refreshed with this instruction performs the data refresh operation also during an
ordinary 1/0 processing of scan cycle.



F-90 Remark
REM | (REMark)
F90 (Description)
Symbol | — ooy | " « Symbols and comments for F-90 are registrered
with "symbol/comment setting" by multipurpose
When printing ladder chart and instruction ;()g;gl]%%rglr_n% ﬂrallsgﬁ:rrasc‘:ct)ggargémments 28 half
words, executed printing line comment on Characte;'s) ’ )
Function |the multipurpose programmer (JW-50PG | \When printing ladder chart, the multipurpose
etc.) and ladder software (JW-50SP/52SP/ | programmer or ladder chart prints symbol and
92SP). comment contents. It does not print F-90
— : instruction in this case.
Operation NOP (This instruction does not cause the If @ is registered at first character of the symbol,
PC to perform an operation) it is paged and symbol comment contents are not
printed.
Range of "n" | 0000 to 3777 (8) » When printing instructions, the multipurpose
programmer or ladder chart prints each of F-90
After , instruction and symbol/comment contents.
operation Data memory of flag etc. is unchanged.| Even if @ is registered at first character of the
P symbol contents, paging is not executed and the
registered contents are printed.

(Example for use)

(1) Ladder chart programming (2) Symbol/comment setting
00000 00400
I} () Address Symbol Comment
F-90 0010 No.10 Error processing
F-90 F-90 0011 @
REM | 0010 r ) o
Paging when printing ladder chart
00|1|OO 00|1| 02 0940\1
L] LAl
001 }ﬂ
]
(3) Ladder chart printing (4) Instruction printing
00000 00400
I () STR 00000
ouT 00400
) . F-90[REM]
No.10 - Error processing 0010 No.10 : Error processing
STR 00100
OR 00101
00100 00102 00401
I I o AND 00102
i i ouT 00401
001 }ﬂ
]
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F-140 | Set label
LABL | (LABel)

F-140
Symbol —{LagL | LB"

Use to set
Jump destination for the F-141 (JMP) instruction.

Branch destination for the F-142 (CALL) instruction.
Branch destination for timer interrupt.
Branch destination for high-speed counter interrupt.

Function

Range of LBn| LB 000 to LB167 (8) : For F-141, F-142

LB170 : For high-speed counter (mode 1)
LB171 : For high-speed counter (mode 1-2)
LB172 : For high-speed counter (mode 2)
LB173to LB176 : Reserved
LB177 : 10 ms timer interruption

(Example for use] Adrs Instruction

50000 os00 | |00000| S TR 00000 |F-140 is a jump or subroutine label which is not to
|

—| 00001 OR 00001 | execute the program. Therefore, the data memory
ﬂ)ﬁ(ﬂ 00002 OUT 04000 | js retained after execution of an F-140 instruction.
00003| F-140
F140 00004 LB002
o | 002 00005| STR 04000
00006| F-00
%% | F-00 00007 09000
— F{yreR | 09000 | 09001 00010 09001

04001 00011 STR 00002

00002 04000
—F————— )—{|00012| AND 04000

00013 OUT 04001

F140 00014| F-140

LABL | -B00S 00015 LB005

Note 1: The same label number should not be used again within the program.



F-141 | Jump to label

JMP | (JuMP)
Symbol —Z_,:AA; LBn

Function | The control jumps to the label address LBn (F-140).

Range of LBn| LB00O to LB167 (g)

Condition | When the input signal is ON (not to limited to OFF to ON change)

(Example for use) Adrs Instruction
—| 00005| F-140
F-140 00006 LB005
LABL LB005 : :
00000 [F 141 00777 S TR 00000 |When the input condition 00000 is ON, the control
F jup |LB100 4 [01000| F-141 jumps to the program address 02005 of the label
“ 01001 LB100 |LB100 and instructions after the address 02007
~ : - are executed.
i FJ',:A‘S LBOOS 02002 STR 00001 |When the input condition 00001 is ON, the control
02003| F-141 jumps to the program address 00005 of the label
02004 LB0005 |LB0005 and instructions after the address 00007
F-140 02005| F-140 are executed.
LB100
LABL 02006 LB100

Note 1: The contents of the data memory are not
affected after execution of an F-141
instruction.

Note 2: Execution may be done with F-41 (JCS) and
F-42 (JCR) for the location indicated with an
% mark, the execution time may be saved if
an F-141 (JMP) is used as it does not
execute instruction down to F-140 (LABL).

Note 3: Same number may be used for the label of an
F-141 instruction at any time.

Note 4: Because the control does not execute down
to the jump address with an F-141 instruction,
an F-40 (END) will be disregarded even if
there is an F-40 before the jump address.

Note 5: The jump address label (F-140) should be
written in the program, in order to avoid
malfunction that may occur if there is not a
jump address.



Note 6: Though the same operation takes place for and the control jumps to the destination specified by

the program examples 1 and 2 that had the F-141 instruction, when the contact 04000 (A
been programmed using an F-140 (LABL) contact) turns ON for both examples. And, the F-00
or F-141 (JMP), the F-00 (XFER) is executed when a next contact 04000 (B contact) is

instruction may not be valid for the example ~ ON.
1. Operation wise, the F-141 is executed

|Programming example 1| X |Programming example 2 | O
00000 F-44 04000 00000 F-44 04000
— O — O
04000
F-141
LB100 04000
SN JMP _||7F-141 LB100
~ A JMP
F-40 ~
L END T
~ F-40
F-140 END
LABL | -B100 1L
04000
F-00 F-140
i XFER 09100 | 09130 LABL LB100
F-40
END F-47
ONLS
04000
F-00
XFER 09100 | 09130
B
F-48
ONLR
F-40
END

* Regarding the programming example 1, the F-141 is < Regarding the programming example 2, the F-00

executed in the first cycle the contact 04000 (A after the jump is executed in the second cycle after
contact) had turned ON and the control jumps to the  the contact 04000 (A contact) has turned ON. This
destination specified by the F-141. is because the level operation condition (F-47, F-
For the next contact 04000 (B contact) has been ON  48) is provided so as to execute the instruction
after the jump was made, the F-00 is executed. after the jump at the time of ON.

However, the F-00 is not executed in the second

cycle after the contact 04000 (A contact) has turned

ON even if it is ON. Because the F-00 does not

recognize the rising edge of the signal, as both The F-00 instruction compares the contents of the

contents of the accumulator before one scan cycle  previous contents of the accumulator with the current

and the current contents of the accumulator is ON.  contents and executes the program when a rising
edge is recognized.

Therefore, it has to be programmed like the example
2 in order to execute the program at every operational
cycle after a jump.



F-142 | Call subroutine label
CALL | (CALL)
F-143 | Return from subroutine
RET | (Return)
S e
Function | The control jumps to the subroutine of LBn (F-140) and returns with an F-143 instruction.

Range of LBn| LB00O to LB167 (8)

Condition

Rising edge of input signal (OFF to ON)

(Example for use)
00000

F-142

CALL LB000O

~

00001 F-142

CALL LB000

Main program

00002 F-142

CALL LB00O

F-40
END

F-140
LABL

LBO0O

~ Subroutine program

F-143
RET

Use of an F-142 (CALL) and F-143 (RET) in the
program not only eliminates need of writing the
same program repeatedly within the program and
saves the program size, but it will also help
structuring program.

Adrs Instruction
00010 STR__ 00000
00011| F-142

00012 LBO0O
00100| STR 00001
00101| F-142

00102 LB00O
00200 STR 00002
00201| F-142

00202 LBOOO
00300 F-40

00301 F-140

00302 LBO0O

T0031 ST F-143 T
In the above example, when the input condition
00000 changes from OFF to ON, the control
jumps from the main program to the subroutine to
execute the addresses 00303 through 00314, and
returns to resume executing the main program at
the address 00013 when an F-143 instruction is
met.

Note 1: The F-143 (RET) instruction is also used to
program a subroutine for high speed counter
interrupt (set with #203) or timer interrupts (set with
#244).

Note 2: When a subroutine is called, instructions within the
subroutine are set to level operation with an ON
state of signal.

Note 3: The following instructions may not be used within a
subroutine.

TMR, CNT, F-30 (MCS), F-31 (MCR), F-40 (END),
F-41 (JCS), F-42 (JCR), F-44 H1H), F-45 HiF), F-
47 (ONLS), F-48 (ONLR)

Note 4: Main program must be created first before
subroutine is created and it must be affixed with an
F-40 (END instruction) at the end address.

Note 5: Nesting is not allowed for a subroutine.

Note 6: Execution conditions of F-142 (CALL) cannot be
used commonly with instructions after this F-142
(CALL).

00070 F-142
' CALL

F-63
ING 09300 ><

F-142
CALL

LB000

00070
LB000

00070

F-63 O
— ING | 09300

- 96




F-144 | Setloop count
FOR | (FOR)

F-145 | End of loop
NEXT (NEXT)

_|F-144 F-145
Symbol FOR| " NEXT

Function |Repeats to execute the program "n" times between F-144 (FOR) and F-145 (NEXT).

Range of "n" |000 to 377 (8) (256 times if 000)

Condition [Rising edge of input signal (OFF to ON)

(Example for use)

00001 [y 44 o0t Instruction
FOR STR 00001
F-144
ooo|(l F-63 | 19000 004
INC STR 00001
F-63
F-145 19000
NEXT F-145
When the input condition 00001 changes from OFF to 00001 | ]

ON, the F-63 (INC) instruction is repeated for four times.

19000 000 () | 004 | 010 | 014

Note 1: The F-144 (FOR) must be used in conjunction with Note 5: The follwing instructions cannot be inserted

the F-145 (NEXT). between F-144 (FOR) and F-145 (NEXT).
Note 2: When the F-144 (FOR) is executed, instructions TMR, CNT, F-30 (MCS), F-31 (MCR), F-40
between the F-144 (FOR) and F-145 (NEXT) are (END), F-41 (JCS), F-42 (JCR), F-44 H“_)v F-45

set ON level active.
Note 3: When the instruction is not execution, the contents
of the data memory between the F-144 (FOR) and
F-145 (NEXT) do not change.
Note 4: Execution conditions of F-144 (FOR) cannot be .
commonly used with execution conditions of consider operation time.
instruction after F-144 (FOR). Note 7: Double-length operation is possible for the F-10
instruction, but the operation flag of the
instruction of B as following program will not
affect the instruction of A.

HIP), F-47 (ONLS), F-48 (ONLR), F-141 (JMP),
F-144 (FOR), F-145 (NEXT)

Note 6: Number of instruction between F-144 (FOR) and
F-145 (NEXT) should be small as possible and

00040 i
H F-144]
FOR
04000
[ F-144 010
F-63 ' | FOR
INC 09350 ><
04000 F-10 A
09000 | 09002 | 09004
_H—[ ADD
00040
F-144
/] 006 F-10
FOR ADD 09001 | 09003 | 09005 B
00040
F-63 F-145
| |
1 INC | 098%0 O NEXT




F-210 | Add register and register in binary (8 bits + 8 bits)
ADD (ADD)
Symbol — FA?DO St | S2 | D (Example for use) Instruction
STR 04001
F-210
The contents of the register S1 are added in 04001 09000
Function binary with the contents of the register Sz and — F-2101 49000 | 09010 | 09020 09010
its result is stored in the register D. ADD 09020
Operation |S1+S2—D When the input condition 04001 changes from OFF
0600 10 1577 to ON, the contents of the register 09000 and the
50000 tg b0777 register 09010 are added in binary and stored in the
Ran ‘s 09000 to 09777 register 09020.
ange of s1 119000 to 19777
29000 to 29777 Bef . )
39000 to 39777 efore operation After operation
310000 to 31577
b0000 to b0777 09000
09000 to 09777
renge s 1o e t o Lanossad e
0
39000 to 39777 09010 m
b0000 to b0777 1011011
Range of D ?8888 :g (1)8;;; + 1001101
29000 to 29777 10101000
39000 to 39777
Condition | Rising edge of input signal (OFF to ON
Contents Unchanged
i + ] e
Unchanged
s e
After  |of D Result 10110011
operation R | Zero Carry | Error |Non-carry +10011001
esult | 7357 | 07356 | 07355 | 07354 Carry T01001100
0 1 0 0 1
Flag [00110377 8] 0 0 | o 1
400 ) 1 1 0 0 (07356)
Above 401 (8) 0 1 0 0

(Similarity instructions) F-210w, Fc210, Fc210w
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F-210w| Add register and register in binary (16 bits + 16 bits)
ADD (ADD)
Symbol _F:I;gw si | 2 | b (Example for use) Instruction
STR 04001
ng %ont%nts of thehrehgisters S1 an? ﬁ1+1 are 04001 F-210w 09000
: added in binary with the contents of the F-210
Function registers Sz anyd S2+1 and its results are stored }_{ H ADDW 09000 | 09010 | 09020 888;8
in the registers D and D+1.
Operation |(S1, S1+1) + (S2, S1+1)—D, D+1 When the input condition 04001 changes from
OFF to ON, the contents of the registers 09000 and
88388 ttg 38%2 09001 are added in binary with the registers 09010
09000 to 09776 and 09011 and its results are stored in the registers
Range of St 19000 to 19776 09020 and 09021.
29000 to 29776
39000 to 39776
30000 to 11576
b0000 to b0776 09001 09000
Range Of 82 ?8888 }g ?8;;2 |1IOI0I0I0I1IOI0|1I0I1I0I1I1I0IO|
29000 to 29776
39000 to 39776 +
J0000 to 11576
b0000 to b0776 08011 09010
Range Of D (-1)8888 }8 ?g;;g |0I0I1I0I1I1IOI0|1I0I1I1I0IOI1IO|
29000 to 29776
39000 to 39776
Condition | Rising edge of input signal (OFF to ON) {
Coments o] (|~ J 09021 09020
St, St+1 nchange 10110001|o1o1111o
srens !l Unchanged
gfogtems Lower digits of result
After Contents -
operation |of D+1 Upper digits of result
Z C E Non-
Result | 57357 | 7356 | 07385 | 07354
1 0 0 1
Flag  |oootw0177777] 0 0 0 1
200000 1 1 0 0
Above 200001 0 1 0 0

Note 1: Be sure to use even addresses for registers S1, Sz, and D.
Similarity instructions: F-210, Fc210, Fc210w




Fc210 | Add register and constant in binary (8 bits + 8 bits)
ADD ( ADD)
Symbol | — ;chéo St D (Example for use) Instruction
STR 04000
Fc210
Contents of the register St are added in binary 04000 09000
Function | with the contents of an octal constant "n" and its }—{ — 72100 09000 | 377 | 09020 377
result is stored in the register D. ADD 09020
Operation | S1+n—D When the input condition 04000 changes from
30000 to 11577 OFF to ON, the contents of the register 09000 are
b0000 to b0777 added in binary with the octal constant 377 and its
09000 to 09777 result is stored in the register 09020.
Range of S1 | 19000 to 19777 9
29000 to 29777
39000 to 39777
Range of "n" | 000 to 377 (s) Before operation After operation
3 3
50000 {0 b0777 oo000
09000 to 09777
Range of D | 19000 to 19777 + — 08020
29000 to 29777 octal ant
Cctal constan
39000 to 39777 377
Condition | Rising edge of input signal (OFF to ON)
gfg‘ﬁe”ts Unchanged
Contents| g
esult
ater  [OfD > - = =
il ero arry rror on-carry
operation Result | 47357 | o7386 | 07355 | 07354
0 0 0 1
Flag [001t0377 @ 0 0 1
400 s 1 0 0
Above 401 () 1 0 0
Similarity instructions: F-210, F-210w, Fc210w
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Fc210w
ADD

(ADD)

Add register and constant in binary (16 bits + 16 bits)

Symbol

Fc210w

ADD S1 n

D

Function

Contents of the register S1and S1+1 are added
in binary with an octal constant "n" and its result
are stored in the registers D and D+1.

Operation

(81, S1+1)+n—D, D+1

Range of St

30000 to 10006
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Range of "n"

000000 to 177777 (8)

Range of D

30000 to 30006
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Condition

Rising edge of input signal (OFF to ON)

Contents
of S, Si

Unchanged

of D

Contents

Lower digits of result

Contents
of D+1

Upper digits of result

After
operation

Flag

Zefo | Carry | Error [Non-carry
Result (8) 07357 | 07356 | 07355 | 07354

0 1 0 0 1

000001 t0 177777 | O 0 1

0
200000 1 1 0 0
Above 200001 0 1 0 0

(Example for use)

Instruction
STR 04000

04000
i

Fc210w

Fc210w
09000

123321
09020

09000j123321{09020

ADD

When the input condition 04000 changes from OFF to

ON, the

contents of the registers 09000 and 09001 are

added in binary with the octal constant 123321 and its
results are stored in the registers 09020 and 09021.

09001 09000

|1110100110001101
| I N I TN I — | I NN I N N E—

_l_

Octal constant 123321

|1I0I1I0|()I1IA]I()I1I1I0I1IOIOIOI1
12/ 3/ 3 /" p /4

09021 l 09020

|1I0IOI1IOIOIOIO|0I1I()I1|1I1I1I0

Note 1: Be sure to use even addresses for registers S1 and D.
Similarity instrucitons: F210, F210w, Fc210
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F-211 | Subtract register from register in binary (8 bits — 8 bits)
SUB | (SUBtract)
Symbol — gsg St | s2 | D (Example for use) Instruction
STR 01000
F-211
Contents of the register St are subtracted by the 01000 19000
Function | contents of the register Sz in binary and its result }—{ i F-2111 19000 | 19001 | 19002 19001
is stored in the register D. SuB 19002
Operation | S1—S2—D When the input condition 01000 changes from
30000 to 11577 OFF to ON, the contents of the register 19000 are
b0000 to b0777 subtracted by the contents of the register 19001
Range of St ?gggg {8 ?g;% and its result is stored in the register 19002.
29000 to 29777 , .
39000 to 39777 Before operation After operation
10000 to 31577
50000 t6 60777 19000
09000 to 09777
Range of S2 | 19000 10 19777 — _ 19002
29000 to 29777 _
39000 to 39777 19001 m
10000 to 31577
b0000 to b0777
09000 to 09777 10110101
Range of D | 19000 to 19777 — 1010111
29000 to 29777 1011110
39000 to 39777
Condition | Rising edge of input signal (OFF to ON) 19000
gfogzems Unchanged B 7 19002
gfoggents Unchanged _
After Contents 101101
operation | of D Result — 10110100
Carry 101111001
R It Zero Carry Error [Non-carry
esu 07357 | 07356 | 07355 | 07354
F|ag 0 1 0 0 1
110377 0 0 0 1 (07356)
Negative value | 0 1 0 0

Similarity insturctions: F-211w, Fc211, Fc211w
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F-211w| Subtract register from register in binary (16 bits — 16 bits)
SUB | (SUBtract)
Symbol —Fg&g’" st | s2| D (Example for use) Instruction
STR 01000
Contents of the registers S1 and S1+1 are 01000 F-211 19000
. subtracted by the contents of the registers S2 F-211w 19002
Function | and S2+1 in binary and its results are stored in — SUup | 19000 | 19002 | 19004 13004
the registers D and D+1.

Operation | (St1, S1+1) — (S2, S2+1) =D, D+1 When the input condition 01000 changes from
30000 to 311576 OFF to ON, the contents of the registers 19000
b0000 to b0776 and 19001 are subtracted by the contents of the

Range of St ?8888 {g ?8;;2 registers 19002 and 19003 and its results are
29000 to 29776 stored in the registers 19004 and 19005.
39000 to 39776
30000 to 31576
b0000 to b0776 19001 19000
09000 to 09776 10100001(01000010
RanQGOfSZ 19000t019776 |IIIIIII|IIIIIII|
29000 to 29776
39000 to 39776 -
30000 to 31576
b0000 to b0776 | 19003 | 19002 |
09000 to 09776 01110000{10111001
RangeOfD 19000[019776 | N N T T I | ) N N I |
29000 to 29776
39000 to 39776
Condition | Rising edge of input signal (OFF to ON) J
Content 19005 19004
ontents
of 1, s1+1| Unchanged oo11oooo|1ooo1oo1
Contents
of S2, S2+1 UnChanged
After OCfOStemS Lower digits of result
operation
(())fogﬁnts Upper digits of result
Rosulte | 255, | gk | s orses”
F|ag 0 1 0 0 1
1101777778 O 0 0 1
Negative value 0 1 0 0

Note 1: Be sure to use even addresses for registers S1, S2, and D.
Similarity insturctions: F-211, Fc211, Fc211w
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Fc211 | Subtract constant from register in binary (8 bits — 8 bits)
SUB (SUBtract)
Symbol — 205;1 St | n D (Example for use) Instruction
STR 04000
i Fc211
Contents of the register S1 are subtracted by an 04000 19000
Function | octal constant "n" in binary and its result is stored }—{ — gﬁy 19000 | 123 | 09000 123
in the register D. 09000
Operation | S1—n—D When the input condition 04000 changes from
g
70000 to 11577 OFF to ON, the contents of the register 19000 are
b0000 to b0777 subtracted by the octal constant 123 in binary and
Range of St ?8888 {g ?g;% its result is stored in the register 09000.
29000 to 29777
39000 to 39777
Range of "n" | 000 to 377 (s) Before operation After operation
R
09000 to 09777
Range of D | Y9000 to 19777 — — 08000
29000 to 29777
39000 to 39777 Octal constant 1 10100 1 1
Condition | Rising edge of input signal (OFF to ON) 17273
gfg}e”ts Unchanged
Contents
After of D Result
ti N
Rosult @ | o, | oo | o ey
F|ag 0 1 0 0 1
1to 377 (8) 0 0 0 1
Negative value | 0 1 0 0

Similarity insturctions: F-211, F-211w, Fc211w
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Fc211w| Subtract constant from register in binary (16 bits — 16 bits)
SuB (SUBtract)
Example for use ;
Symbol | @™ s | 0 | D [ P ) Instruction
SuB STR 04000
Cogtentsgfbthehregistelrs S1and S1+1 %re 04000 Fo211w 19000
. subtracte the octal constant "n" in binar Fc211
Function | angits result);, are stored in the registers Y }_{ — SUBW 19000 |123456| 09000 1%3388
D and D+1.
Operation | (S1,S1+1) —n—D, D+1 When the input condition 04000 changes from
20000 to 11576 OFF to ON, the contents of the registers 19000 and
b0000 to b0776 19001 are subtracted by the octal constant 123456
09000 to 09776 i i i
Range of St 19000 to 19776 and its results are stored in the registers 09000 and
29000 to 29776 09001.
39000 to 39776
Range of "n" | 000000 to 177777 (s) 19001 19000
30000 to 31576 |oo1o11oo11o111oo
b0000t0b0776 ) NN N S N N U N A N N B |
09000 to 09776 —
Range of D | 19000 10 19776
29000 to 29776 Octal constant 123456
39000 to 39776 |
. 1010011100101110
Condition | Rising edge of input signal (OFF to ON) Ko ARG AT AR ARG
Contents of
S 'air1 | Unchanged J
gogtems Lower digits of result 09001 | 09000
After 10000101[10101110
operation grogﬁnts Upper d|g|ts of result R A AR AR
Result o[ 255, | 57 [ & [orsas”
Flag [0 1 0 0 1
110177777 @) O 0 0 1
Negative value | 0 1 0 0

Note 1: Be sure to use even addresses for registers S1, and D.
Similarity insturctions: F-211, F-211w, Fc211
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F-212
WNDW

Window comparator (between 1 byte register)

Symbol

| Fet2

1
WNDW S

S2 S3

Function

Contents of the registers S1, Sz and Sz are
compared and its results are stored in the
flags.

Operation

Compare result—flag

Range of St

30000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Range of S2

310000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Range of S3

310000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Condition

When the input signal is ON

(not limited to an OFF to ON change)

of S1

Contents

Unchanged

of S2

Contents

Unchanged

After of S3

Contents

Unchanged

operation

Flag

Contents Zero
of register 07357

Error
07355

Non-carry
07354

S1<S2 0 1 0

S2=S1=S3 1 0

S3<S1 0 0

—(O|Oo|Oo

0
1
S3<S2 0 0 0

(Example for use)

02000
-

When the input condition 02000 changes from OFF to
ON, the contents of the register 10001 are checked if 3
0001<30002, 30002=30001=30003, and 30003<1
0001, its results are stored in the carry flag (07356),
zero flag (07357) and non-carry flag (07354). Operation
takes place only when the condition is 30002=30003.
Operation does not take place and the error flag

(07355) is set active, if 30002 >30003.
Input

(02000)

Register
(30001) [

(30002) I

Instruction
STR 02000

F-212
30001
10002
30003

F-212
WNDW

30001 | 30002 | 30003

L L

250

L
[ 350

100 350 (ocT)

200 [ 330 (OCT)

[ [
200 [ 200 ]
(30003) [ [ [
Non-carry flag
(07354)
Error flag
(07355)
Carry flag
(07356)

Zero flag
(07357)

300 300 300

i

[ 300 (OCT)

e

—H—
1 scan time

Non-carry
(07354)

Zero
(07357)

Carry
(07356)

St

Similarity insturctions: F-212w, Fc212, Fc212w
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F.212w | Window comparator (between 1 word registers)
WNDW
Symbol —Cvigvv\‘; St | S2 | Ss (Example for use) Instruction
STR 02000
F-212
Contents of the registers S1, S1+1, Sz, 02000 W 09000
Function |[S2+1, Ss, Ss+1 are compared and its }—{ 212w} 59000 | 09002 | 09004 09002
results are stored in the flags. WNDW 09004
Operation | Result—flag When the input condition 02000 changes from OFF to
20000 t0 11576 ON, the word contents of the registers 09000 and
0000 o b 09001, are checked if 09000, 09001 < 09002, 09003 and
Range of St 09000 to 09776 09002, 09003=09000, 09001=09000, 09001 =09004,
;8888 to ;g;;g 09005, and 09004, 09005 < 09000, 09001, and its
39000 :g 39776 results are stored in the carry flag (07356), zero flag
20000 to 11576 (07357) and non-carry flag (07354).
b0000 to b0776 Operation takes place only when 09002, 09003=
Range of S2 ?8888 {0 (1)8;;2 09004, 09005 is established and operation stop with the
29000 tg 29776 error flag (07355) in activation if 09004, 09005<09002,
39000 to 39776 09003.
10000 to 11576 nput
b0000 to b0776 (02000)
Range of S3 09000 to 09776 Register L L L
19000 to 19776 (09000) [ o0 | 100 | 100 | 100 _ (Octal)
29000 to 29776 [ 100 | 200 | 800 | 200 (Octal)
39000 to 39776
. . ) ) (09002) [ 000 [ o000 | o000 [ 100 (Octal)
Condition |Rising edge of input signal (OFF to ON) (09003) [ 200 | 200 | 200 | 200  (Octal)
¢ f (09004) [ 000 [ 000 [ 000 | 000 (Octal)
S?,mse1rlt1S *| Unchanged (09005) [ 300 | 800 | 300 | 200 _ (Octal)
gg”;in °" Unchanged lorag 1% [,
Error flag
‘S’;’ mse;tf o Unchanged (07355)
After : Carry flag M
) Zero Carry | Error |Non-carry (07356)
operation Result | 47357 | o73s6 | 07355 | 07354 Zero fiag
S %, o [ 1 [0 |o | o8 —
S2, S1, S5 scan time
Flag S§+1 = S}+1 = S§+1 1 0 0 0
S3, _S
Sor1<3141 0 0 0 1
S3, _S2,
Sg+1 < Sg+1 0 0 1 0

Note 1: Be sure to use even addresses for registers S1, S2 and Sa.

Similarity insturctions: F-212, Fc212, Fc212w
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Fc212 | Window comparator (between 1 byte octal constants)
WNDW
Symbol %Vflff[;\fv S | m | n (Example for use] Instruction
STR 04000
: Fc212
Contents of the register S1 are compared 04000 19000
Function | with the octal constants n1and nz and its }_{ —{ Fe212| 19000 | 200 | 300 200
results are stored in the flags. WNDW, 300
Operation | Result—flag When the input condition 04000 changes from OFF to
ON, the contents of the register 19000 are checked if
30000 to 31577 < <
60000 to b0777 .19000<200, 200_1?000_300, and 300<19000, and
09000 to 09777 its results are stored in the carry flag (07356), zero flag
Range of S1
19000 to 19777 (07357) and non-carry flag (07354).
29000 to 29777
39000 to 39777 Contents | Zero Carry Error  |Non-carry
of 19000 | 07357 07356 07355 07354
Range of n1 | 000 to 377 (s) 150 0 1 0 0
250 1 0 0 0
Range of n2 | 000 to 377 (g) 350 0 0 0 1
Condition Wherj the input signal is ON
(not limited to an OFF to ON change) Non-carry
(07354)
Contents n2
of St Unchanged Zero / \
After Cont«tents of [ Zero Carry Error  |Non-carry (07357) n1
operation register 07357 | 07356 | 07355 | 07354 Carry
Si<ni 0 1 0 0 (07356)
Flag [ni=si=m 1 0 0 0
n2<S1 0 0 0 1 S1
n2<ni 0 0 1 0

Similarity insturctions: F-212, F-212w, Fc212w

Fc212w| Window comparator (between 1 word octal constants)
WNDW
Symbol %';\751:32\/‘3 s | m | e (Example for use) Instruction
STR 04000
Fc212w
Contents of the registers S1 and S1+1 are 04000 [ 19000
Function | compared with the octal constants n1and P{ C212W 4 9000 [020000[030000 020000
nz and its results are stored in the flags. }—WNDW 030000
. When the input condition 04000 changes from OFF to
ration | Result—fl
Operatio esult—flag ON, the word contents of the registers 19000 and 19001
310000 to 11576 are checked if 19000, 19001 <020000, 020000=19000,
88888 to 88;;2 19001=030000, and 030000< 19000, 19001 and its
Range of S+ 19000 Eg 19776 results are stored in the carry flag (07356), zero flag
29000 to 29776 (07357) and non-carry flag (07354).
39000 to 39776
Range of n1 | 000000 to 177777 (g) Contents of | Zero Carry Error  |Non-carry
9 19000,19001] 07357 07356 07355 07354
015000 0 1 0 0
Range of n2 | 000000 to 177777 (s) 025000 1 0 0 0
035000 0 0 0 1
” When the input signal is ON
Condition o
(not limited to an OFF to ON change)
Contents of
a5+ | Unchanged
After Contents of | Zero | Carry | Error |Non-carry
operation register 07357 | 07356 | 07355 | 07354
S1, S1+1<n1 0 1 0 0
Flag [w=siswi=nd 1 0 0 0
n2<S1, S1+1 0 0 0 1
n2<n1 0 0 1 0

Note 1: Be sure to use even addresses for register S1.
Similarity insturctions: F-212, F-212w, Fc212
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F-215 | Multiply register by register in binary (8 bits X 8 bits)
MUL | (MULtiply)

Symbol | — :ﬁ}f St | s2 | D (Example for use) Instruction
STR 04000
F-215
The contents of the register St are multiplied by 04000 [0 09000
Function |the contents of the register Sz in binary and its - 09000 | 09100 | 09200 09100
results are stored in the registers D and D+1. MUL 09200
Operation |S1XS2—D, D+1 When the input condition 04000 changes from OFF to
30000 to 11577 ON, the contents of 09000 are multiplied by the contents
b0000 to b0777 of the register 09100 in binary and its results are stored
R £y | 99000 to 09777 in the registers 09200 and 09201
ange of o1 | 19000 to 19777 :
29000 to 29777
39000 to 39777
30000 to 31577 09000

50000 to b0777
09000 to 09777
Range of S2 | {9000 t0 19777

29000 to 29777 09>1<00
39000 to 39777
S omp b et
b0000 to b0776
09000 to 09776
Range of D' | 19000 t0 19776 i
29000 to 29776 09201 09200
39000 to 39776 ooooo1oo|1o1oo1oo|
Condition | Rising edge of input signal (OFF to ON)
Contents
of St Unchanged 101100
X 11011
8°££ems Unchanged 101100
101100
After Contents .
operation | of D Lower digits of result 091000
— 70010100700
OCfOBEﬁ”tS Upper digits of result
Zero Carry Error Non-carry
Flag 07357 07356 07355 07354
0 0 0 0

Similarity insturctions: F-215w, Fc215, Fc215w
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F-215w | Multiply register by register in binary (16 bits X 16 bits)
MUL | (MULtiply)

Symbol _F"\ijfl’_w s | s | D (Example for use) Instruction
STR 04000
The contents of the registers S1 and S1+1 are 04000 F-215 09000
F . multiplied by the contents of the registers S2 and F-215w| 09100
unction  |S,41'in binary and its results are stored H MUL | 99000 | 09100 | 09200 09200
in the registers D, D+1, D+2 and D+3.

Operation | (S1, $1+1)X(82, S2+1)=D, D+1, D+2, D+3 | \hen the input condition 04000 changes from OFF to

30000 to 11576 ON, the 16 bits contents of the registers 09000 and

ggggg :0 gg;;g 09001 are multiplied by the contents of the registers
Range of St | {5000 tg 19776 09100 and 09101 in binary and its results are stored in

29000 to 29776 the registers 09200 to 09203.

39000 to 39776

30000 to 11576 09001 09000

b0000 to b0776

09000 '[O 09776 |0I0I0I1 IOI1 I1 I1 |0I0I1 I'1 Iol1 I0I0|

Range of S2 | 19000 10 19776
29000 to 29776 X
39000 to 39776 09101 09100
30000 to 11574 |oo1ooo1o|1oooo1o1|
b0000 to b0774 AN AE AN R AN B AT AN A A A

09000 to 09774
Range of D | 19000 to 19774
29000 to 29774
39000 to 39774

09203 09202 09201 09200

Condition | Rising edge of input signal (OFF to ON)
0000001 1 0.0.1.°.O.O.O.O|1.1.1.1.0.1.1.0 00000100

Contents of
s1.s141 | Unchanged

Contents of
o sor1 | Unchanged

onOBte”ts Lower digits of result
Contents
After R |
operation on D+1 esult
ofosieznts Result
OCfOSEﬁ”tS Upper digits of result
Zero Carry Error Non-carry
F|ag 07357 07356 07355 07354
0 0 0 0

Note 1: Be sure to use even addresses for registers S1, S2, and D.
Similarity insturctions: F-215, Fc215, Fc215w
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Fc215 | Multiply register by constant in binary (8 bits X 8 bits)
MUL | (MULtiply)
Symbol — ijﬂs Si n D (Example for use) Instruction
STR 01000
Fc215
The contents of the register S are multiplied by 01000 [ oo 09100
Function [the octal constant "n" in binary and its results — C: 09100 | 123 | 19000 123
are stored in the registers D and D+1. MUL 19000
Operation |S1xn—=D, D+1 When the input condition 01000 changes from OFF to
30000 to 31577 ON, the contents of the register 09100 are multiplied by
88888 }g gg;;; the octal constant 123 in binary and its results are stored
Range of St | 19000 to 19777 in the registers 19000 and 19001.
29000 to 29777
39000 to 39777
Range of "n" | 000 to 377 (8) 1%
:
30000 to 11576 X
88888 %g 88%%2 Octal constant 123
Range of D | 19000 to 19776 01010011
29000 to 29776 Ly
39000 to 39776 W PWAUA
Condition | Rising edge of input signal (OFF to ON) J
Contents 19001 19000
gf 81 UnChanged 0I1I0I0IOI1I1I0|0I0I0IOI1IOI0I0|
Aftor ofOBtemS Lower digits of result
operation gfolgﬁms Upper digits of result
Zero Carry Error Non-carry
Flag 07357 07356 07355 07354
0 0 0 0

Similarity insturctions: F-215, F-215w, Fc215w
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Fc215w | Multiply register by constant in binary (16 bits X 16 bits)
MUL | (MULtiply)
Symbol _F’%iw st | nl oD (Example for use) Instruction
STR 01000
ghe 16 bits ccl)nttlan(tjsbof the regilsters S1 and 01000 [o o Fe215w 09100
; 1 +1 are multiplie an octal content "n" in c215w

Function binary and its rgsults a}llre stored in the registers }_{ |_ MUL 09100 006430| 19000 098388
D, D+1, D+2 and D+3.

Operation | (S1, S1+1)xn=D, D+1, D+2, D+3 When the input condition 01000 changes from OFF to
310000 to 11576 ON, the 16 bits contents of the registers 09100 and
b0000 to b0776 09101 are multiplied by the octal constant 006430 in

Range of St 09000 to 09776 binary and its results are stored in the registers 19000 to
19000 to 19776 19003
29000 to 29776 :
39000 to 39776

R Fon 09101 09100

ange of 'n" 1000000 to 177777 () |°.0.°.0.0.1.0.1 11000110
30000 to 31574
B air X

(] Octal constant 006430

Range of D | 79000 to 19776 |
29000 to 29774 0000110100011000
39000 to 39774 P WA NP4 A WA

Condition | Rising edge of input signal (OFF to ON)

Content

of 51, 8141 Unchanged

ngBtentS Lower digits of result 19003 | 19002 | 19001 | 19000

00000000/01001011{10011000[10010000

gfol:r;:_e{]tsResult | NS 1N N N Y N N N N N N N I v |
After Contents
operation of D+2 Result

gfolgiegts Upper digits of result

Zero Carry Error Non-carry
Flag 07357 07356 07355 07354
0 0 0 0

Note 1: Be sure to use even addresses for registers S1 and D.
Similarity insturctions: F-215, F-215w, Fc215
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F-216
DIV

Divide register by register in binary (8 bits = 8 bits)

(DIVide)

Symbol

F-216

DIV S

S1

Function

The 8 bits contents of the register S1 are
divided by the 8 bits contents of the register
S2 in binary and its quotient is stored in the
register D and remainder in the register D+1.

Operation

S1+S2—D, D+1

Range of St

10000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Range of S2

310000 to 11577
b0000 to b0777
09000 to 09777
19000 to 19777
29000 to 29777
39000 to 39777

Range of D

J0000 to 311576
b0000 to b0776
09000 to 09776
19000 to 19776
29000 to 29776
39000 to 39776

Condition

Rising edge of input signal (OFF to ON)

of S1

Contents

Unchanged

of S2

Contents

Unchanged

After of D

Contents

Quotient Unchanged if the

contents of the

operation

of D+1

Contents

Remainder registers, Sz is 000 ().

Flag

Non-carry
07354

Zero Carry Error
Contents of 2| 7357 | o7356 | 07355

000 (8) 1
Other than 0 0 0

0

above

(Example for use) Instruction

STR 10000

F-216
09000
09001
09002

F-216

DIV 09002

09000 | 09001

10000
e

When the input condition 10000 changes from
OFF to ON, the contents of the register 09000 are
divided by the contents of the register 09001 in
binary and its quotient is stored in the registers
are 09002 and remainder in the register 09003.

Before operation After operation

09000 |11000111 Quotient (0000100 1| 09002

09001 100010101 Remainder (0000 10 10| 09003

Similarity insturctions: F-216w, Fc216, Fc216w
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F-216w | Divide register by register in binary (15 bits = 15 bits)
DIV_ | (DIVide)
Symbol —F'S:SW St | s2| D (Example for use) Instruction
STR 10000
F-216w
TheJ_S_gitg gorgthen%%og_%he re isttersfst;] and $1t+1 10000 F216 19000
; are divide e its contents of the registers -

Function  (&,and Sa+ 1 1n binary and its quotient is stogred in }_{ 1 DNW 19000 | 19002 | 19004 19002
the registers D and D+1 and the remainder in the 19004
registers D+2 and D+3.

Overai (S1,S1+1) =+ (S2, S2+1) When the input condition 10000 changes from OFF to
peration —D, D+1, D+2, D+3 ON, the 15 bits contents of the registers 19000 and
10000 to 11576 19001 are divided by the 15 bits contents of the
88888 {g 88%8 registers 19002 and 19003 in binary and its quotient is
Range of S1 | 19000 to 19776 stored in the registers 19004 and 19005 and the
230001029778 remainder in 19006 and 19007.
60000 o 0778
to 19001 19000
Ran fS 09000 to 09776
ange or v2 | 19000 to 19776 ||1101100|11100100|
29000t029776 ) N T N T . | | N T T T T |
39000 to 39776 ]
30000 to 31574 -
g
to
Range Of D 19000 to 19774 | |0IOI0I0I1 IOI0|0IOI1IOI1 I1I0I0|
29000 to 29774
39000 to 39774
Condition |Rising edge of input signal (OFF to ON) 19005 19004
Contents 00000000[00011010
of S1, S1+1 UnChanged L1 IQ:JO|tielntl L1
Contents
of Sz, Se+1 Unchanged
Contents| Lower digits of 19007 19006
of D quotient
Contents| Upper digits of Unchanged if the 0,0,0,0,0,0,0,0|0,1,1,0,1 Jopo
After ion |0f D+1 quotient contents of the Remaider
operalion [Contents Lower gigits of registers S2 and
A D2 oo G Se+1are 000000 @ | \SB (bt 7) of the registers 19001 and 19003 will be
of D+3 |remainder disregarded.
Contents of Zero Carry Error [Non-carry
S2, S2+1 07357 | 07356 | 07355 | 07354
Flag 000000 @) 1
Other than 0 0 0
above 0

Note 1: Be sure to use even addresses for registers S1, S2 and D.
Similarity instructions: F-216, Fc216, Fc216w
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Fc216 | Divide register by constant in binary (8 bits = 8 bits)
DIV (DIVide)

Symbol | — Fgﬂs st | n | D (Example for use) Instruction
STR 02000
Fc216
) Contents of the register St are divided by an 02000 [ on1g 310000
Function  |octal constant "n" in binary and its quotient is DIy | 70000 | 123 | 09000 123
stored in the register D and the remainder in D+1. 09000

When the input condition 02000 changes from OFF to
ON, the contents of the register 310000 are divided by
10000 to 11577 the octal constant 123 and its quotient is stored in the

88888 to 88%; register 09000 and the remainder in 09001.
to

Range of St | 19000 to 19777
29000 to 29777
39000 to 39777 20000

Range of "n" | 000 to 377 (8

Operation |S1+n—D, D+1

310000 to 11576

b0000 to b0776 Octal constant 123
R ¢D | 09000 t0 09776 ctal constan
ange o 19000 to 19776 01010011
29000 to 29776 =
39000 to 39776 17 2 3
Condition | Rising edge of input signal (OFF to ON) |
c)Cfogtents Unchanged 09001 09000
Contents O|O|O|O|0|1|1|O O|O|O|0|O|O|1|1
of D Quotient Unchanged if "n" =000 Remainder Quotient
After  |Contents :

operation | +'1y 4 Remainder

Zero Carry Error |Non-carry

Contents of $2| 17357 | 07356 | 07355 | 07354

Flag [000 1
Other than 0 0 0
above 0

Similarity insturctions: F-216, F-216w, Fc216w



Fc216w | Divide register by constant in binary (15 bits = 15 bits)
DIV | (DIVide)
Symbol —FCSJ\?W St | n | D (Example for use) Instruction
STR 02000
The 15 bits contents of the registers S1 and 02000 Fe216w 310000
Function S1+1 are divided by an octal constant "n" in l_FC216W 20000 lo73064] 09000 073064
binary and its quotient is stored in the registers DIV 09000
D and D+1 and the remainder in D+2 and D+3.
Operation | (S1, S1+1) = n—D, D+1, D+2, D+3 When the inp.ut condition 02000 changes from OFF to
ON, the 15 bits contents of the registers 30000 and 1
310000 to 11576 0001 are divided by the octal constant 073064 in binary
88888 %8 88;;8 and its quotient is stored in the registers 09000 and
Range of S1 | 13000 t0 19776 09001 and the remainder in 09002 and 09003.
29000 to 29776
39000 to 39776
Range of "n" | 000000 to 077777 () = T
||1111111|11111111
30000t011574 | T I T | ) N I I N I . |
B cedr: :
to
Range of D 19000 to 19774 Octal constant 073064
29000 to 29774
39000 to 39774 |o|111o11ooo110100
Condition | Rising edge of input signal (OFF to ON) 07723720767 4
g?néfztf o Unchanged 09001 09000
Contents| Lower digits of 00000000|00000001
of D quotient IR .Q.uoﬁe.m. Ly
Contents| Upper digits of .
Al of D+1 | quotient Unchanged if
opSrration Contents| Lower digits of "n" =000000. 09003 09002
of D+2 | remainder 00001001|11oo1o11
Contents Upper digits of TR R R B R R A R A
of D+3 remainder Remainder
Octal constant| Zero Carry Error [Non-carry
"n" 07357 | 07356 | 07355 | 07354 ; ; i
Flag 300000 . MSB of the register 30001 will be disregarded.
Other than 0 0 0
above 0

Note 1: Be sure to use even addresses for registers S1 and D.

Similarity insturctions: F-216, F-216w, Fc216
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9-4 Ladder design precautions

Since the programmable controller operates in the serial sequence, the ladder chart designed for the
relay board may not be directly executed by the programmable controller. Also, it may not require the
use of the relay board one-way control diode for the programmable controller, but it allows the use of
unlimited number of auxiliary contact points.

Difference in ladder design between the relay board and the programmable controller should be well
understood to comprise more effective ladder chart.

[1] Relay circuit that needs revision

Example 1:
00000 00002 00400
I} I (a)—1
(a) 00001 00003 00401
|1 |1
" " 00000 00002 00400 STR 00000
The programmable controller can not ) ) C OR 00001
execute the ladder chart (a) without °°ﬁ°1 AND 00002
revising it. 00000 00003 o0s01 ouT 00400
00000 00002 00400 | | | O— STR 00000
I I} O 00001 OR 00001
(b) 00001 Il AND 00003
L ouT 00401
Instruction
STR 00000 @2
OR 00001
oUT 00400 R STR 00000
50001 OR 00001
The part (b) can be executed with the I F-30
program shown. i i ?)LF; 88283
00003 00401
Figure below shows transition in the accumulator I O g[ﬁ- 8828?
contents, when the program (b) is executed. F-31
F-31
MCR
Instruction Accumulator contents
STR 00000 o (a)—3
OR 00001 | Result of ‘[:OOOE’OO T "2° | STR 00000
00001 I O—
OR 00001
00000 00002 00001 ouT 04000
AND 00002 ReSUV[ Of 00001 04:3'00 00002 00400 STR 04000
00000 00002 I I} O— AND 00002
OUT 00100 |  Result of ‘[:OOOTN — 04000 00003 00401 ouT 00400
| I} O— STR 04000
. AND 00003
As the result represented by 0 or 1 is stored (Use as auxiliary relay for 04000.) ouT 00401
every time one programmable step is
executed in the accumulator, execution up

to AND 00002 deletes the result of EUOU )
that it could not be reflected on 00003. So, it
has to be revised in the following was for a
programmable controller ladder chart.
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Example 2:

As current flows to 00002 from both 00000 and 00001 with the relay board ladder chart of (a), it does
the action identical to the ladder chart that revised for the programmable controller program (b).

(b)

00000

00400

0000100002

0000000002

00001

Instruction
STR 00000
STR 00001
AND 00002
OR STR
ouT 00400
STR 00000
AND 00002
OR 00001
ouT 00401

There is no concept applicable for the programmable controller that the current flows to one contact
symbol from both lines as in 00002 of (a) above. Because execution takes place serial from the
address 00000 to the END instruction for the programmable controller, it is not possible to go through

the same contact symbol once again on the ladder chart.

Example 3:

On account of the one-way control diode D1 in the relay board circuit (a), the current does not flow
from 00001 through 00002, but it performs the same action as the programmable controller ladder

chart that revised for the programmable controller program (b).

(@) (b)

00400

00000 00002

00000 00002

w¥ D1
00001 00003
I;—II

00400

00000 00003

00401 00001

Instruction
STR 00000
AND 00002
OUT 00400
STR 00000
OR 00001
AND 00003
OUT 00401

It is not possible for the programmable controller to program the one-way control diode D1 as in (a).

Three examples given are often used for the relay board to permit use of the relay with less contacts
and simple wiring. On the other hand, with the programmable controller, there is no need of paying
attention for number of contacts used as it has the data memory that offers unlimited number of
contacts. It is preferable to have the ladder chart designed for recognition at a glance.

|

|

|

|

With the relay method, the following is :
required every time a contact is added. |
|

|

|

|

|

@ Addition of a relay \

Space,
cost,
reliability

@ Addition of wirings

The data memory of the programmable
controller does not affect space,

costs, and reliability even if more
contacts are used because it can be

a relay that have unlimited number

of contacts.




[2] Input and output batch processing
* As already discussed in "8-1 Operational cycle," the JW10 performs data exchange between the
data memory and the 1/O port at every scan cycle.
» The I/O processing is scanned from a younger number first of relay number.
@ For the input port, the ON/OFF state of the external contact connected to the input port is read
into the data memory.
@ For the output port, the ON/OFF state of the respective data memory is transferred to the output
port.
« After completing the above operation to the all /O module, it enters the user program execution.
» Because the programmable controller executed /O processing in the batch mode, it will be necessary
to pay attention to the following points designing the ladder.

(1) As ON/OFF transition of the external contact is read into the data memory one at a time of every
scan cycle during the I/O processing, a change in the ON/OFF state of the external device during
that scan cycle may not affect the data memory contents (assigned to the input).

Therefore, the "Input racing phenomenon" discussed in the following passage does not occur.

(2) For the resultant ON/OFF state is written from the data memory to the output port once in each
scan cycle of the I/O processing, the result is therefore sent to the output port during the I/0O
processing of a next scan cycle.

/—(Input racing phenomenon) N

The following phenomenon may occur in the program controller that the input port ON/OFF state is
read every time an instruction is executed.

s ® C @
P V'
A N\
Scanning order 5 ©® D @
J// v
o/

( The program that sets the coil C ON when the input B is ON and the coil D ON when the )
input B is OFF.

In the above program, C=D should be established. But, assume now that B was ON (C=ON) when
the state of the input B is read from the input port to the accumulator at step (D . If the state of the
input B has changed to OFF before the operation at 3, B is handled OFF during the operation at
3. This will establish a contradiction that the coil D is ON, while both C and D are ON.

It may result in the trouble whose cause is unknown as malfunction may or may not be evoked
depending on the input timing. However, such a problem may not occur with the batch I/O processing
programmable controller.
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[3] Influence by programmed sequence
The programmable controller performs operation in serial sequence from the top to the end of the
program step, and the same operation is repeated (cyclic scan method).
(1) Swapping orders programmed

00000

00400

00401

(2) Multiple use of the coil

00000 00400
| |
[
(@) 00401
00400
|l /2R
H _/
o] U Juo] Ve

execution

Contact J \

Data memory

Data memory

Output port

-

Data memory

Output port

S

execution

00400 00401
[ | 4R
A I\
(b) 00400
00000
I | M
| )
|I/O| User program |I/O| Useire%[]ot%gm |I/O|

00000

00400

00401

Contact J \

Data memory

Data memory

Output port

Data memory

T

Output port

| >

1 scan time

=

When the input 00000 turns ON for the program of (a), the outputs 00400 and 00401 turn ON in the
same scan cycle, but 00401 turns ON with a delay of 1 scan cycle for with (b).
To use a coil auxiliary contact, consideration must be given when programming that "a change in the

state of the auxiliary contact before the coil, comes effective in a next scan cycle that the change took

place for the coil."

If a 55H

will be possible. (The option is available in version 1.4 or later ROM code.)
If the same relay number is used more than once as a coil, the contents of data memory will change
according to the program's contents. In this case, the JW10 will read the operation results of the

program step that was written from data memory to the output section.

= 00000 00400 -
1 O— o
T 00001 00400
| O— @
00002 00400
I O—@

00000

00001

00002

00400
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Contact

) is stored in the register #055 in the system memory, multiple use of the coil (OUT instruction)

[
|I/O| User program process |I/O|

Jié

Data memory

Contact

L

Data memory

Data memory

Data memory_i_l

Output port

(
(
(




[4] Program check

« If there is any grammatical errors on a ladder program, "user program error 1" occurs due to self-
diagnosis function (error code: 24(H)) and the JW10 cannot start operation. (See page 8-8 "8-3 Self
diagnosis".)

« Error detected program address can be seen in system memory #052 and #053. (See page 7+12).

» A support tool such as the hand-held programmer JW-13PG may be possible to check grammatical
error on the ladder program. This function is referred to "program check."

» The table below shows error messages and their program check contents using the hand-held

programmer JW-13PG. (See page appendix * 15 for operation procedure of JW-13PG).

Error message

Error address

Cause

Hints for countermeasure

STACK OVER

Stack over occurred
address.

STR (NOT) instruction was
used too often.

Delete STR (NOT)
instruction or insert AND
(OR) STR instruction.

STACK UNDER

Stack under
occurred address.

Lack of STR (NOT)
instruction or too much use
of AND (OR) STR instruction.

Insert STR (NOT)
instruction or delete AND
(OR) STR instruction.

MCR error occurred

F-31 (MCR) is used on non-

Delete F-31 (MCR) or

used address.

MCR ERROR address. F-30 (MCS) program. insert F-30 (MCS).
F-41(JCS) double Use of another F-41 (JCS) Delete F-41 (JCS).
JCS ERROR used address. within the range of previous
F-41 (JCS).
JCR error occurred | F-42 (JCR) is used on non-F-| Delete F-42 (JCR) or
JCR ERROR address. 41 (JCS) program. insert F-41 (JCS).
The same OUT Used the same relay number | Change assigned relay
DOUBLE OUT instruction detected | of OUT instruction twice. number of OUT
address. instruction.
The same TMR/ Used the same TMR/CNT Change TMR/CNT
DOUBLE CNT number double | number twice. number.
NUMBER

NO END ERROR

End address.

F-40 (END) instruction does
not exist on the program.

Write F-40 (END)
instruction.

LEVEL ERROR

Level error occurred
address.

F-47 (ONLS) is used in the
range of F-47 (ONLS).

Deleted F-47 (ONLS).

F-48 (ONLR) is used in the
non-F-47 (ONLS).

Delete F-48 (ONLR) or
insert F-47 (ONLS).

NO LABEL

No label F-141
(JMP) or F-142
(CALL) address.

There is no label on jump
destination of F-141 (JMP) or
subroutine destination of F-
142 (CALL).

Insert F-140 (LABL).

DOUBLE LABEL

2nd same label
detected address.

The same label number | is
used as F-140 (LABL).

Correct label number of
F-140 (LABL).

FOR/NEXT
ERROR

FOR - NEXT error
occurred address

F-144 (FOR) is used in the F-
144 (FOR) range.

Delete F-144 (FOR).

F-145 (NEXT) is used in the
non-F-144 (FOR) range.

Delete F-145 (NEXT) or
insert F-144 (FOR).

Note 1 : If 55w) is stored in the register #055 in the system memory, the JW10 can continue operation,
even if it detects an error while checking the program.(The option is available in version 1.4
or later ROM code.)
However, we recommend setting register #055 to 00w) which is "stop operation on error”
because the JW10 may not operate as intended after an error is encountered.

9 - 121




( Chapter 10. System Design )

10-1 System design procedure

The system design procedure is virtually as the same as those of the other conventional relay controllers.
The following is an example of the system design procedure of the JW10.

( Start )

Y
| System design I— Select of module

A
Preparation of operation
flow chart

}
| Address allocation |

!

Y
Individual operation check | Ladder design |
of each module

Y

Y
Wiring input/output | Programming |
device with JW10

Y

Debugging

Revise program
\

Y

Trial operation

OK

Save program __ Store in FD,HD
and ROM

Run
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10-2 Cautions on system design

A principle difference between a programmable controller (PC) and a conventional relay circuit is that
a PC controls each operation cyclically (in series), whereas relay circuit controls it in parallel.
Therefore, relay circuits limit the effect of an abnormal operation to a block.
However, a PC allows abnormal operations of the whole system when an abnormal condition occur.
In order to create a fail-safe system, we recommend preparing independent external protective circuits
for following functions, which may cause a breakdown of machine or injury to workers.

» Emergency stop circuit,

* Protection circuit,

 Operating circuit of high voltage device.
Also, be aware of the operation response time, as a PC operates using cyclic control.

4 N
850 250 VAC W10 basic 8510 250VAC « Connecting the input port and output port
module for lighting lamps in front of emergency stop
Input port circuit makes it possible to grasp the stop
o / condition of devices.
* QOutput status while the JW10 stops
—Q 1l o—————— operation is determined by setting value of
system memory #206.
ﬂ IH—) COM #206 = 00(H): Reset all outputs (initial value)
24 VDG L | #206 = 55(H): Latch the status just before the
Output port stoppage.
| N~ » Emergency stop circuit
' A 1) In case of JW-1424K/1442K/1624K/1642K
. S~ Connect halt output of the JW10
' AN (Relay output 250 VAC/30 VDC, 1A)
2) In case of JW-1324K/1342K
_ Operation Normally turns ON output relay and
Emergency stop preparation ~ JW10 stop connects it with an emergency stop
—l— o A circuit.
O—"—O_> 60 L MC X
—Thermal ' ~ In this case, set system memory #206
MC |switch as 00(H)
Output port | 07366 Output relay
)
— i MST | D
ez \ | AF O]
! '__—_MJ/ST__@_ + Interlock circuit
. Prepare external interlock circuit to prevent
! o\ reverse operation, damage of machines
and injury of workers.




10-3 Allocation of relay number

input relay and output relay, respectively.

basic module.

* Relay numbers are allocated with sequential allocation taking 00000 and 00400 as top number for

» The below shows relay number allocation when the system is configured to maximum for each

Basic module

Input/output relay address
(upper section: relay number, lower section: byte address)

Basic module

Expansion module

(At maximum configuration)

JW-1324K/1342K

Input relay

00000 to 00017

30000 to 30001

Not connectable

Output rela 00400 t0 00413 >t Not connectable
UIPULT®IAY 110040 t0 20041 %1
00000 to 00027 00030 to 00067
JW-1424K/1442K
e Input relay {04415 10002 10003 to 10006
| o 0040010 00417 00420 to 00457
utputrelay 40040 to 10041 10042 to 10045
W1624K 642K out elay 00000 to 00043 %2 | 00050 to 00107
— 10000 to 30004 %2 | 30005 to 30010
] ) 00400 to 00427 00430 to 00467
R Output relay

310040 to 10042

10043 to 10046

% 1 In case of JW-1324K/1342K, output relays 00414 to 00417 are dummy areas (auxiliary relay).
% 2 In case of JW-1624K/1642K, input relays 00044 to 00047 are dummy areas (auxiliary relay).

H Allocation example of relay number

Input/output relay address
Configuration of module (upper section: relay number, lower section: byte address)
Basic module |Expansion module (1) Expansion module (2)
— | JW-1424K JW-1148 00000 to 00027
2 i Inputrelay 100500 to 20002
5 5 00400 to 0041700420 to 00437
W1 Basic module Expansion module (1) Output relay 10040 to 30041 [30042 to 10043
o | JW-1624K JW-112N JW-1124NS 00000 to 00043 {00050 to 00067|00070 to 00077
S T =T =E Input relay 130000 to 20004 10005 to 10006|70007
Slee—J 3 3 00400 to 00427 00430 to 00437
W Basic module  EXpNSion Expansion Outputrelay |15040 15 10042 10043
o | JW-1624K JW-1324NS JW-1124NS 00000 to 00043 {00050 to 00067|00070 to 00077
2 Input relay 135000 1o 10004 (10005 to 70006 {70007
§ 00400 to 0042700430 to 00447|00450 to 00457
W | Basicmodule  Expansion Expansion | Qutputrelay 36040 19 10042 10043 to 10044|70045
< | JW-1624K JW-1324NS JW-1324NS 00000 to 00043{00050 to 00067|00070 to 00107
ST =T T Input relay 130000 to 30004 | 70005 to 70006 10007 to 30010
S o ] e ] w— 00400 to 0042700430 to 00447|00450 to 00467
W | Basic module ggejifl‘gig”) gg%iq‘g‘g; Output relay 110040 to 70042 |10043 to 3004410045 to 10046
Note 1: Second and third digit figures of input and output
relays can be marked using oil-based ink on the ces 21
address writing column of the expansion module. - 45670
Note 2: Analog input module (JW-14AD) and analog Addrgoslﬁr\avrr:tmg eeee
output module (JW-12DA) are not occupied input/ 8e23.
output relays. 4586 7OUT
o 0o 00
JW-1124NS
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( Chapter 11. ROM Operation )
11-1 ROM operation

+ Basic modules JW-1424K, JW-1442K, JW-1624K, and 1642K are available with ROM operation.
(JW-1324K/1342K are not available ROM operation.)

» The ROM operation is a method of operating the JW10 by the content of the ROM, by storing the
system memory or user program in the ROM (EPROM, EEPROM), and transferring from ROM to
RAM.

« Saving of a program and more in the ROM is available; as the contents of the ROM do not disappear.

+ ROM operation is convenient for changing a program without using any support tool.
(Such as in a case where there is no special maintenance man in local facility.)

[1] Types of ROM
» Types of ROMs available the ROM operation are as follows (ROMs must be prepared by users.)

ROM type Conditions of ROM Recommended maker model
27C512 Access time :Lessthan 200 ns |[NM27C512Q (NS)
EPROM Package  :28P DIP M27C512-20F1 (SGS-THOMSON)
28C256 Access time :Lessthan200ns [AT28C256 (ATMEL)
EEPROM Package :28P DIP HN58C256P-20 (Hitachi)
(Having 64 byte page write function.)

[2] Registrable contents to ROM
 Areas that can be registered ROM is decided by setting value of system memory #255.

#255 Registrable contents to ROM
44(H) | Program memory, system memory (#200 to #377)
45(H) | Program memory, system memory (#200 to #377), data memory (39000 to 39777)

* Whenever turning ON the power, the JW10 enters operation mode.
» When the power is ON, the JW10 latches area starting from latched relay top address set by system
memory (#230, #231).
[3] Data transfer from ROM to RAM and from RAM to ROM
 Data transfer from ROM to RAM is carried out when the power is input or by using a support tool.

Value of ROM type Data transfer from ROM to RAM
#255 in ROM When the power is input | Operation by support tool
44(H), 45(H) EPROM Execute Available
EEPROM Execute Available
00(H) EPROM Not execute Available
EEPROM Not execute Available
Other than 00¢H),| EPROM Not execute Not available
44(H), 45(H) EEPROM Not execute Not available

* During transferring data from ROM to RAM, the JW10 executes sum check and verifies contents of

ROM and RAM.

» The JW10 can transfer data from RAM to ROM in all areas to be used as ROM (same as the case
of #255 = 45(H)) using a support tool only if an EEPROM is used.
« If an EPROM is used, the following two methods are available for data transfer.

(D Transfer programs etc. of the JW10 into a support tool such as multipurpose programmer JW-
50PG. Then write them into the EPROM using a PROM writer’s transfer function. (Details are on
the next page.)

2 Transfer programs etc. of the JW10 into the EEPROM (data transfer from RAM to ROM). Then
copy contents of the EEPROM into the EPROM using a PROM writer.
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11-2 Writing into ROM

[1] Procedure when using EPROM
 Use the multipurpose programmer JW-50PG, ladder software JW-50SP/52SP/92SP, and PROM
programmer to write program memory, system memory, and data memory into the EPROM.

l Recommended PROM writers

Manufacturer Model
Ando Electric Corp. AF-9703/9704
Minato Electronics Corp. MODEL-1866A/1890A
Advantest Corp. TR4943/4944A

« This section shows the writing procedure using the multipurpose programmer JW-50PG.
+ For detailed operations of the multipurpose programmer and PROM programmer, see the instructions
for their use.

Use the multipurpose programmer to cre-
ate programs, system memory, and data
memory to be contained in the ROM.

1 | In case of storing the programs and other
data resident in the JW10 in the ROM,
transfer them to the multipurpose pro-

grammer.

Set the system memory #255 at 44(H) or
45(H) using multipurpose programmer.

.

Transfer the programs etc. from the multipur-
pose programmer to the PROM programmer.

:

Set the EPROM (27C512) onto the PROM
programmer, and write the programs.

Transfer

PROM programmer

Transfer |1

[mi |
i |
i |
i |
i i)
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[2] Procedure when using EEPROM

» Use the multipurpose programmer JW-50PG, ladder software JW-50SP/52SP/92SP, and hand-
held programmer JW-13PG to write program memory, system memory and data memory into the

EEPROM.

» For detailed operations of hand-held programmer and other device, see their instruction manuals

for their use.

1 Power OFF the JW10.

;

Get the EPROM (28C256) seated onto
the ROM socket.

;

3 | Power ON the JW10.

'

Use the JW-13PG etc. to create pro-
4 |grams, system memory, and data
memory in the RAM of JW10.

:

Set the system memory #255 at 44(H) or

5 | 45m).

Operate the JW13PG etc. to write the
contents of the RAM into the EEPROM.

<Procedure for writing with JW-13PG>

ROM cover ROM socket

MMI port cover

Remove ROM
cover.

+ Set the direction (notch) of the ROM the same
as that of the ROM socket.

+ Use the dedicated tool when inserting/removing
the ROM.

» Use stop mode (or program mode) when writing
into the EEPROM.

Interrupt)

@ @ D D L (Write) — .
(o]
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11-3 ROM operation procedure

1 | Power OFF the JW10.
Get the EPROM/EEPROM containing

2 |programs etc. seated onto the ROM
socket.

3 | Power ON the JW10.

ROM cover ROM socket

MMI port cover
Remove ROM

« Set the direction (notch) of the ROM the same
as of the ROM socket.

» Use the dedicated tool when inserting/removing
the ROM.

« Data are transferred from the ROM to the RAM
is conducted, and the JW10 will operate based
on the contents of the ROM.

Be careful that if any EPROM or EEPROM in use contain old programs written in the system memory
#255 = 44(H) or 45(H), powering OFF followed by powering ON will rewrite the contents of the RAM
completely to the old programs in the EPROM/EEPROM.
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CChapter 12. How to Use the High-Speed Counter)
12-1 High-speed counter

» The JW10 high-speed counter has two modes for different methods of counting signals.

Mode Function
Single-phase rising pulse signal: 2 points
Maximum frequency: 10 kHz
Mode 1 Counter range: 0 to 65535 (16-bit binary counter)

If the count value becomes equal to the comparison value, the interrupt program
(LB170/LB171) will be executed.

90-degree phase difference two-phase signal: 1 point

Maximum frequency: 10 kHz

Mode 2 Counter range: 0 to 65535 (16-bit binary counter)
If the count value becomes equal to the comparison value, the interrupt program
(LB172) will be performed.

» The mode is selected by the value stored in system memory #203.

Value of #203 Contents

00(H) High-speed counter is not used (00000 to 00003 are normal input)
01(H) Mode 1 (Single-phase rising pulse signal: 2 points)

02(H) Mode 2 (90-degree phase difference two-phase signal: 1 point)

» When the high-speed counter is enabled, use input terminals 0 - 3 for the high-speed counter.

Mode Signal name Input terminal
Input pulse signal 0
CH1 Pup - g
Mode 1 Preset signal 1
CH2 Input pulse signal 2
Preset signal 3
Phase B input pulse signal 0
Mode 2 Phase A input pulse signal 1
Phase Z (marker) signal 2
HLS (home position limit switch) signal 3

» When the high-speed counter is enabled, use the following special relays, special registers

and labels.
Mode 1

CH1 CH2 Mode 2
Current count value Lower bits 10740 30750 10760
(16 bits binary) Upper bits 10741 10751 10761
Count comparison value |Lower bits 10742 30752 10762
(16 bits binary) Upper bits 10743 10753 30763
Preset value Lower bits 10744 10754 10764
(16 bits binary) Upper bits 10745 10755 10765
Count enable relay 07320 07324 07364
Preset relay 07321 07325 07365
Preset release relay 07322 07326 07366
Preset status relay 07323 07327 07367
Interrupt label LB170 LB171 LB172
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@ Preset by an internal relay

12-2 Mode 1 (single-phase rising pulse input)

» Mode 1 counts single-phase rising pulses and it has two channel counters (CH1, CH2).
» The maximum frequency is 10 kHz, and the counter range is 0 to 65535 (16-bit binary counter).
» Select mode 1 by setting system memory address #203 to 01(H).

[1] CH1 operation

Input the pulse signal to input terminal 0.

» Counting continues while the count enable relay (07320) is ON.

» The count value is stored in the current count value register (30740, 30741).

When the count value becomes equal to the comparison value (30742, 30743), subroutine LB170
will be executed.

» The counter can be preset by an external signal or an internal relay.

@ Preset by an external signal (preset signal)

* The preset signal is detected at _
input terminal 1. High-speed counter

* When the preset status relay | 57w m T

(073283) is OFF, and if the preset Comparison 3 A—
il

signal turns ON from OFF, the 3 |
1 nterrupt

Interrupt label
(LB170)

current count value will be set to
the preset value (10744, 10745). Curent value
. 2720740, 10741)
« When preset is executed, the Pulse signal (0) —————= Input ;
preset status relay (07323) will counter <—%
turn ON. When the preset release } 1
relay (07322) is turned ON, the
preset status relay (07323) will 3
turn OFF. |

Count enable|~<€—————— Count enable relay
(07320)

Preset

Preset relay (07321)

(preset relay: 07321)

* When the preset relay (07321)
turns ON from OFF, the current
count value will be set to the preset
value (10744, 10745). |  mmmmmmmmmooooooooooooo !

Preset status relay
(07323)

1
1
|
1
1
|
1
1
!
1
1
|
1
1
|
1
1
!
|
|
Preset signal (1) — '
|
1

R

1
%—Preset release relay

(07322)

» Every time a scan cycle is executed, the count enable relay (07320), preset relay (07321), preset

release relay (07322), preset status relay (07323), current value (30740, 30741), comparison
value (30742, 30743), and preset value (10744, 30745) will be refreshed before the next round of
input/output processing.

Input pulse

(Input terminal 0) | ! i |

Preset signal
(Input terminal 1)

Current count value
(30740, 30741)

2}
3.}
a
@
r
[}
o
a
@
o
(=}

4999 ‘SOOOL‘ 101 “ 102‘ 103‘ 104‘ f
(

T Preset value (30744, 30745) = 100
Count value
Preset (when 07323 = OFF)

7 T 77777777777777777777777777777777777777777

Count comparison value

(10742, 10743) /l
Preset value /

(10744,20745) |~
0

Execution of LB170 subroutine 0, when 1 is added to 65535.
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[2] CH2 operation
» The pulse signal is detected on input terminal 2.
» Counting continues while the count enable relay (07324) is ON.
» The count value is stored in the current count value register (30750, 30751).
» When the count value becomes equal to the comparison value (30752, 30753), subroutine LB171
will be executed.
» The counter can be preset by an external signal or an internal relay.
@ Preset by an external signal (preset signal)
» The preset signal is detected at input terminal 3.
« When the preset status relay
(07327) is OFF, and if the preset High-speed counter
signal turns ON from OFF, the __Processing section
current count value will be set to the

I
I
Comparison | c i |
preset value (10754, 10755). [ Coppareen |« formparsonate

» When preset is executed, the preset i Interrupt | Interrupt label

status relay (07327) will turn ON. e
When the preset release relay
(07326) is turned ON, the preset Pulse sgnal (B>
status relay (07327) will turn OFF.

@ Preset by an internal relay (preset
relay: 07325)

» When the preset relay (07325) turns
ON from OFF, the current count

I
I
i Current value
T > (20750, 10751)
Input

Counter 437 ( Preset value

10754, 10755)

|
|
|
Count enable[<€——————— Count enable preset

Preset

(07324)

Preset relay
(07325)

value will be set to the preset value

(30754, 10755).
D Q Preset status relay
EE (07327)
. . Preset sinal (3) CK
+ Every time a scan cycle is executed, Ll -
the count enable relay (07324), S —— Prese leaso reley

preset relay (07325), presetrelease L -----------o-o-oooo-o- -

relay (07326), preset status relay (07327), current value (30750, 30751), comparison value (3
0752, 30753), and preset value (30754, 30755) will be refreshed before the next round of input/

output processing.

Input pulse
(Input terminal 2)

I I I I I I I I I I | | ! I

I I I I I I I I I I | | ! I
Preset signal ! | I | I I T | | I I I I |
(Input terminal 3)___ ; ; 1 NN ; | ; ; : e 1 1 ;

I 1 I I [ I I I I I I 1 [ | ! ! I

I | I | I ! I I I | I | | I I

I I I I I I 1 I | I I | ! ! I

I I I I I I l I I I I N | ! ! I

c t t | | | | | zz 4 I - 4 4 4 z( | | | |
(0750, 0751) 1 10 [ 1 [ 12 [ s [, | 4se0loool,| 101 | 102 | 10a | 104 | | Jessaeessas| o | 1
! (X U
[ Preset value (30754, 30755) = 100
Count value
Preset (when 07327 = OFF)
65535 |-~~~ —— - — e T 77777777777777777777777777777777777777777
Count comparison value
(30752, 30753)
Presetvalte | 1
(30754, 30755)
0 0
, I
Execution of LB171 subroutine 0, when 1 is added to 66535.
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12-3 Mode 2 (90-degree phase difference two-phase signal
input)

* Mode 2 counts 90-degree phase difference two-phase signals and it has one channel.

» The maximum frequency is 10 kHz, and the counter range is 0 to 65535 (16-bit binary counter).

+ Select mode 2 setting system memory address #203 to 02(H).

* Input phase A, phase B, phase Z, HLS (home position limit switch) on input terminal 1, input
terminal O, input terminal 2, and input terminal 3, respectively.

+ Counting continues while the count enable relay (07330) is ON.

» The count value is stored in the current count value register (310760, 30761).

» When the count value becomes equal to the comparison value (30762, 30763), subroutine LB172
will be executed.

» The counter can be preset by an external signal or an internal relay.

@ Preset by an external signal (Z- High-speed counter
phase signal or HLS signal) processing section
* When the preset status relay } 3
(07333) is OFF and the HLS signal §
is ON, if the Z-phase signal turns ON } Interrupt

Interrupt label
(LB172)
from OFF, the current count value

will be set to the preset value (3 ‘
Phase A (1)———— 3= |input i
0764, 10765). ohase B 0) 3 o ST | i (]F(’)r;sesit;/g%%)
» When preset is executed, the preset !
status relay (07333) will turn ON. ‘
When the preset release relay
(07332) is turned ON, the preset
status relay (07333) will turn OFF.
@ Preset by an internal relay

Current value
T 2| (20760, 20761)

Count enable|<——F——— Count enable relay
Preset (07330)

F]

Preset relay
(07331)

(preset relay: 07331) E D Q Preset status relay
« When the preset relay (07331) turns Phase Z ((;):D (K FIF 07359
ON from OFF, the current count i i ‘
| %— Preset release relay

value will be set to the preset value (07332)

,,,,,,,,,,,,,,,,,,,,,,,,,,,

(10764, 10765).

» Every time a scan cycle is executed, the count enable relay (07330), preset relay (07331),
preset release relay (07332), preset status relay (07333), current value (30760, 10761),
comparison value (30762, 30763), and preset value (30764, 30765) will be refreshed before
the next round of input/output processing.
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Counting up I
Phase A
(Input terminal 1m2 m‘z ?—M

Phase B
(Input terminal 0

Phase Z
(Input terminal 2)

HLS

|
|
|
[l
|
|
Il
:
|
(Input terminal 3) ‘

Current count value

(30760, 30761) 5000| 100 | 101

Count value Preset value (10764, 10765) = 100
Preset (when 07333 = OFF)

B5535 |-~ ~ = == ==~ == m = m e mm e e o
2/

Count comparison value
(30762, 30763)

l
Presetvalue |F-----ccoooom /

(10764, 70765)
0

~
~

v

Execution of LB172 subroutine
Counting down I

Phase A
(Input terminal 1)m ) 2
e 11 LT, rmﬂﬂﬂ T

Phase Z
(Input terminal 2)

HLS
(Input terminal 3)

|
|
|
|
|
|
|

I
| |
| |
1 1
| |
| |
| |

| | |
| | ')2 I
| t |
| |
| |
| |
| |

~
~

|
|
|
|
|
1
2000 _ | 9999 | 9998

) ))
Current count value ¢ { ¢
(30760, S0701) 5013 | 5012 | 5011 | 5010 | | 2001 i . | o |ess35
Count value Preset value (30764, 30765) = 100
Preset (when 07333 = OFF)
B5535 |- — — = = = = = — —m e m oL ==
Preset value v

(30764, 30765) -~~~ === - - s \\\\\\\\\\\\\\\\?

Count comparison value
(30762, 10763)

v

Execution of LB172 subroutine
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Encoder connection examples

» The high-speed counter can be connected to open-collector outputs or voltage-output encoders.
» The high-speed counter cannot be connected to differential output encoders.

Example 1: An open collector type encoder

12/24V
power
ov ov
Ph 0
Base |
(T80

Phase 1

Phse 2L, |
2 UL =(% EHKA

Shielded twisted pair cable Photo coupler

>
-
[
I
M
D)
J
IPAN
_/
Internal circuit

L
. COM.A

Encoder :
JW10 basic module

Example 2: A voltage output type encoder (load sinking)

12/24V
power
ov ov

0
% Bhase AAA _
q \ HG 29
% | Ph 1 T §
256 2
T Gzt
y o
| N g
i 2 £
gwse A 1 £
il IS
Shielded twisted pair cable Photo coupler
— —O—
- COM.A

Encoder .
JW10 basic module

Example 3: A voltage output type encoder (load sourcing)

N ; —AN —
% | IS

iwasa 1 LA, |

% | il (3 ¥~ Kl
“eh I

Shielded twisted pair cable Photo coupler

Internal circuit

Encoder
JW10 basic module
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% If noise interferes with the encoder signals, miscounts are likely and the current counter value
may be wrong. Pay special attention when wiring.
* Never run the motor output cable and the encoder cable in the same conduit.

Motor Motor

) Encoder Encoder
eep Serate d LH—EJIZI Neverinthe LH—EJ':'

same conduit

[ =3

» Use separate conduits to run the motor output and encoder cables from the connection box in
the machine to the encoder. Never bundle them.

» Do not run the motor output cable and the encoder cable in parallel, even inside the control
panel. They must never be in the same conduit.

» Do not run the encoder cable near device that generates noise. Never run the encoder cable in

parallel with the wires of such device.

Connect the encoder cable directly to the terminal block in the main module’s control panel. If at

all possible, do not connect it to the terminal strip in the control panel. If it must be connected to

a terminal connection strip, keep the length of the exposed, unshielded wires as short as possible.

Be sure to connect the shield from the cables on both sides. Keep this connection terminal

away from any other connection terminals that generate noise.

| | Other I/0O cable

Separate by at least 15 cm.

|| 1919
oo

To the basic module

(e
) signal cable

5334655%%
03300000

Connect the cable shileds

Less than 15 cm

» Do not use the encoder’s DC power supply for any other device (excepting HLS). Do not connect
the encoder’s DC power supply GND to the GND of any other DC power supply.

+ Connect the encoder cable shield to the FG terminals in the basic module or to the ground terminals
in the control panel.
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% Do not make the wires leading to the HLS (home limit switch) unnecessarily long. If they become
too long, use relays.

* In order to improve resistance to noise, use shielded twisted pair cables.

» Even when shielded twisted pair cables are used, do not run them in the same conduit as the
motor output cable or any other PC control cables. Do not run them in parallel with other wiring.

Terminal block in the control panel )
----- Basic module

— / _
O Of\—H e
HLS =1

A

Power supply exclusively
for the encoder and HLS

AC input
AC oy

« If an external power is used for the HLS input, install a connection terminal block in the control
panel. Keep the connection terminal block away from the connection terminal block for PC 1/0
control wires.

* Install a surge absorber for the HLS contacts in parallel.

( Since the origin signal (HLS) is installed on the machine side, the wiring may be quite long. In >

addition to that, the contacts of the origin signal are open when the encoder is not at the origin,
so that the cable may function as an antenna and it may easily pick up electrical noise.

/AR

— Basic module

\_/
m Since the HLS response time will be lengthened due to the

capacitor and resistor in the surge absorber, pay attention
to the mechanical and positional relationship between the
HLS and phase Z.

» Connect the HLS signal cable shield to the basic module’s FG terminals or to the control panel’s
ground terminals.
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12-4 Application examples

[1] An example of use on a wire cutter
(1) System configuration

4 N

Feed rollers Cutter
Wire feed drum @

©

Encoder

®

Motor (IVD 0
JW10
400 | 401

Motor
controller

» The amount of wire unwound is determined by the pulses from the encoder installed on the feed
roller, which are captured by the JW10 high-speed counter.

* When the JW10 determines that the number of pulses counted equal the preset length, it sends

\ instructions to cut to the cutter. /

(2) System memory setting
#203 = 01(H) ... Mode 1 (single-phase rising pulse input)

(3) Operation flow

Preparation + Set number of pulses for cut wire length
» Count enable

»
L

v

» Set preset value
Wire feed » Motor start
* Motor stop
Wi i « Start wire cutting
ire cuttin . .
d + Stop wire cutting
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(4) Program

Fid F-07
-0/w
1 1 Do | 10000 30742
Preparation
P32 167320
SET
F-44 00400
|l ITI Ly 2R
Il [ 17 W
Wire feed Error
00400 Forw| 0744
a
I} DCML
07321
IR
/
F-44 00401
| ITI L L IR
I [y il Il N\
Wire cutting Error Stop
00401 cutting
[l
Il
F-40
END
F-140
LB170
LABL
00400
|| P33 | 00400
1 RST
P81 1 o |20040
IORF
F-143
RET

+ Set number of pulses for cut wire length
(Set 10000 to the counter comparison
register.)

» Count enable

» Motor start

* Preset the counter to 0

 Wire cutting

* Mode 1 (CH1) interrupt label

» Motor stop

* Refresh 00400.
(Motor stop) (

>
2 Interrupt program

)

Note: The use of an interrupt program allows the motor to be stopped more quickly.
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[2] An example of 2-point positioning of a single-axis table

(1) System configuration

-~

Phése Phﬁse Ph%se HLS
[o[1]2]3]
JW10
400 | 401 | 402 |
44 Low/high speed
w/hi T i
commandp _ Control circuit Driver
Reverse rotation start _
Forward rotation start
Motor
Point B Point C Point A
Encoder Table
b7
D C A |74
Overrun LS tl
HLS Overrun LS

* Position on points A and B.

* The table moves to point A at low speed. When it
moves to point B, it first moves to point C at high
speed and then on to point B at low speed.

» The table moves to the home position in reverse
at low speed.

\"

High

spgeed

Low

speed
200 1000 5000 6000
Origin  Point A Point C Point B

(2) System memory setting

#203 = 02(H) ... Mode 2 (90-degree phase difference two-phase signal input)

(3) Operation flow

Preparation

Return to origin

* Preset status relay OFF
« Count enable

(low speed)

hd

Positioning to point A

* Origin preset value (200) setting

+ Origin comparison value (200) setting
+ Reverse rotation start (low speed)

« Stop at origin

(low speed)

Positioning to point C

» Point A comparison value (1000) setting
» Forward or reverse rotation start (low speed)
« Stop at point A

(high speed)

Positioning to point B

+ Point C comparison value (5000) setting
 Forward rotation start (high speed)

(low speed)

12 -

+ Point B comparison value (6000) setting
» Forward rotation start (low speed)
+ Stop at point B
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(4) Program

F-44
Il 14} P82 | 47330
11 [ SET
Preparation
07332
/M
/
Preset cancel
F-44 07333 04000
— t———H O
Return to origin Preset Error
04000 e FOW1 200 | 20764
|
H DCML
FO7W1 200 | 30762
DCML
I F12wl o760 1750
LN CMP
Positioning
to point A
07356 F-44 07333 Oﬁg1
| ITI | i
I [T | Jrl /
< Preset Error
04001 s FO7W1 4000 | 0762
[l 4
1 DCML
07354 F-44 07333 o;gz
|l ITI | )i
I RN | J(I U/
= Preset Error
04002 s 07w\ 4 000 | 20762
|1
[ DCML
F-44 07333 0;0\03
|l | 4] | )i
b ,t|,| i ITI | J(I N
tgsr;cljci)r?t”ég Preset Error
04003 status Forw| o | o762
||
[ DCML
04001 00400
|l VR
I /
04003
n
04000 00401
| VR
I /
04002
|
04003 F-44 00402
| ITI VR
I [ I\
00402
|l
I
N—

12 -12

« Count enable

* Preset status relay (07333) OFF

« Auxiliary relay for starting reverse
rotation to the origin

» Origin preset value setting

* Origin comparison value setting

* Direction check of point A [1750(8) = 1000(D)]
(A <1000 or A = 1000)

* Auxiliary relay for starting forward
rotation to point A
* Point A comparison value setting

+ Auxiliary relay for starting reverse
rotation to point A

* Point A comparison value setting

* Auxiliary relay for starting forward
rotation to point B

* Point C comparison value setting

» Forward rotation start

* Reverse roation start

* High speed command




F-40
END
F-140
LB172
LABL
04000 07333
1 1 F-33 | ho401
I I RST
Preset
status
F-33
4
RST 04000
04001 07333 -
| | -33
4
I I RST 00400
Preset
status
F-33
4001
RST 0400
04002 07333
| | F-33
401
I [ RST 0040
Preset
status F-33 21002
RST
04003 00402 07333
i Lk | F-33 00400
I 7l 11 RST
Low Preset
speed status
P33 | 4003
RST
04003 00402 07333
| | | F-33
402
I .II I RST 0040
High Preset
speed status
FO7W | 5000 | 0762
DCML
it P80 1 10040
11 IORF
F-143
RET

* Mode 2 interrupt label

* Reverse rotation stop

« Start reverse rotation to the origin

» Forward rotation stop

* Reset auxiliary relay for starting
forward rotation to point A

* Reverse rotation stop

* Reset auxiliary relay for starting
reverse roation to point A

* Forward rotation stop
* Reset auxiliary relay for starting
reverse rotation to point B

* Low speed command

+ Point B comparison value setting

* |/O refresh

Interrupt program
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CChapter 13. How to Use Communication Port )

13-1 Communication port

[1] Function of communication port
» The JW10 has a communication port for using any of computer link, data link or remote 1/O.
» Each function is determined by values set on system memory (#234).

#234 Communication mode
00(H) Computer link mode

01(H) Data link mode

02(H) Remote 1/0 mode

(1) Computer link mode
» The JW10 can communicate to a host computer or an LCD control terminal.
(The JW10 can receive host computer's commands and response to the host computer.)
» The JW10 can communicate even in stop mode or error mode.
(Except communication functional failure.)

(2) Data link mode
» The JW10 (master) can communicate to the JW10 (salve). (Programless communication)

» Even one slave station of the JW10 is not connected, or is in stop mode or error, a master station
of the JW10 communicates with other normal slave stations of JW10.

(3) Remote I/0 mode
» The JW10 (master) can communicate to JW10 (slave) as remote I/O.

* If one slave station of JW10 is not connected or is error, the JW10 master station stops operation
and communication with all the other slave stations.

[2] Wiring

» Communication port of the JW10 is L1, L2, and SHLD terminals of the basic module.

(Lower terminals of JW-1624K)
[ac-L]ac-N]coms[comc[comp]come] 405 [ 407 [ 410 [ 412 Jcoma][ 415 [ 417 [[420 [ 422 [ 424 [ 426 [comnirc] L2
[T Fa [[400 [ 401 ] 402 ] 403 ][ 404 [ 406 [comF][ 411 [ 413 ][ 414 [ 416 JcomH] 421 [ 423 [ 425 [ 427 [HLT|[ L1 _[SHLD

88 EEEE 65 E0EEE RSSO 5

8888 EBEE 686866588

Insulation tape

(Note 1)
A Class-3jgrounding
Twisted wire (Note 2)
* See "6-1 Precautions for wiring."

» Make sure to use our recommended shielded twist pair wires for communication lines.
Recommended cable: S-IREV-SB 2 X 0.5 (Hitachi Cable Ltd.)

Note 1: FG terminal and SHLD terminal are not connected inside.

Note 2: Connecting in relay shield of shield cables externally using 0.5 mm? sectional area or so
twisted wires (shorter than 30 mm) offers easy wiring to terminals.
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13-2 Computer link

[1] Communication specifications
* A host computer can communicate with maximum 63 modules of JW10.
 With this communication, you can monitor operation, collect data, instruction operation, and change
setting value of the connected JW10 modules in personal computer or the like.

-

Host
compute

RS-232C

RS-232C/422
converter
(Z-101HE)

RS-422A

~

JW10 (slave station 001) JW10 (slave station 002) JW10 (slave station 077)

\_

Total length max. 1 km

Max. 63 stations

J

ltem

Specifications

Data transfer standard

EIA RS-422A or equivalent, Start-stop sychronous system

Transfer rate

38400, 19200, 9600, 4800, 2400, 1200, 600, 300 bits/s

Data style

Start bit : 1 bit

Data length : 7, 8 bits

Parity bit  : 1 bit (odd, even, none)
Stop bit : 1, 2 bits

Character used

ASCII, alphanumeric characters

Error check

Parity check, sum check

No. of stations connected

Max. 63 sets

Communication line

Shielded twisted pair cable. Cable total length: 1 km (party line connection
2-wire system

[2] Wiring
RS-232C/422 converter

Host computer Z-101HE

JW10 JW10

i

(077)
A L1

\—\ (001)
2 L1

i

[r 002 {

FG Frame ground A \ ( |_-|) )

D Transmitda’@ l/\ l L2 ||/\ l L2 H/\_“JH_ L2 ||/\ ' L2

R :‘ji‘:‘s‘ﬁo‘izz L ] Isho [ sho<— it sio—L—/[shio

RS |Red Class-3 |

SG Signal ground 1 = = — _grounding =
= Class-3 grounding  Class-3 grounding Class-3 grounding

Shielded twisted pair cable

Total cable length: Less than 1 km

Y

Less than 15 m -
RS-232C =

RS-422A

Note 1: Do class-3 grounding for SHLD terminal. The operation without class-3 grounding may cause

malfunction due to noise.

Note 2: Never branch a communication cable into more than 3 lines.

O Good X Bad
— ’ Connection using
Conjunction terminal a connector
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[3] Setting system memory

» When using computer link mode, set system memory as follows.

#234 |Communication mode | 00(H): Computer link mode
o D7 Ds Ds D4 Ds D2 D1 Do
#236 |Transfer specifi- 0
cations
L Transfer rate (300 to 38400 bits/s)
Parity (none, odd, even)
Stop bit (1 bit, 2 bits)
Data length (7 bits, 8 bits)
D-Data length||Ds| Stop bit ||D+|Ds| Parity [|D2|D+|Do|Transfer rate (bit/s)
0| 7hits || 0 1 bit 0|{0| None ({111 38400
1] 8bits |[1] 2bits ||0|1|] Odd (0|00 19200
1|0| Even (0|01 9600
1|1 |Disable|[0]1]0 4800
o111 2400
11010 1200
1101 600
11110 300
#237 |Local number 001 to 077(8)

Note 1: Communication mode and station number are set
on system memory. We recommend to mark these
settings on a label and stick it on each case for
easily readable the set contents.

[4] Communication format

* When the JW10 receives “command” from a host computer, the JW10 executes processing in

[Example of label]

Computer link
#001

accordance with its command contents and sends “response” to the host computer.
« If an error occurs in the processing contents, the JW10 sends “error response.”

(D Command (host computer to JW10)
<«— Sum check area ——»

AlA R S|S|C
D|D|o Command content | C | C
Clejof ]! H| (L) R

(2 Response (JW10 to host computer)

<«— Sum check area —»|

AlA R S|sS|cC
D|D|# Response content] C | C
“lefof ]! H || R

Error response where an error occurs
<-Sum check area—»

AlA RIE|E|S|S]|C
D|D|y| |c|c|c|c
o] e | ole o] R
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(1) Identification symbol

IASCII character [ASCII code Contents

. A(H) Header (indicates start of command or response)
? 3F

w

(H) Indicates “command”
# 23(H) Indicates “response” at normal operation
% 25(H) Indicates “error response”
CR OD(H)  |Termination symbol (indicates termination of command or response)

(2) AD(H), AD(L): Slave station number — ASCII character 00 to 77(s)

* Inside "command," set ID number of a JW10 slave station attempting to control with 00 to 77(8).

* Inside "response," set ID number 01 to 77(8) of a JW10 slave station which is attempted to
transmit data to the host computer.

» When slave station number is assigned as "00" on writing command such as SRR (set and reset
of relays) or WRG (writing to register), all the stations can be simultaneously controlled.
This slave station number "00" is called "global address."

» For global address usable commands, see "kinds of command" on page 13 - 7.

» A "command" having global address is not given "response."

+ If global address is assigned to a command which is not available global address, the JW10
does nothing. (It does not return response, either.)

(3) RI: Response time — ASCII character 0 to F(H)
 Set interval from processing of "command" contents from a host computer to transmitting

"response.”
+ Set this time in accordance with processing performance of the host computer.
Response Response Response Response
RIH | Sime (ms) | RIH) time. (ms) |RIM|  time(ms) |RIM| time (ms)
0 0 4 40 8 80 C 300
1 10 5 50 9 90 D 400
2 20 6 60 A 100 E 500
3 30 7 70 B 200 F 600
» Response time in actual use is total of the above setting time and waiting time of PC scan cycle.
Ex.: Monitoring relay 02000 of PC01 (in case where scan cycle is 10 ms and response time is 40
ms)
Command::o1?4MRLozooo4F%
Scan cycle 10 ms
Waiting time Set response time 40 ms
Receiving command  Reading Transmitting response

Note 1: For actual design, you may face the problem of how long a response time should be set.
It is not as simply as using an optimum setting time which varies with type of the host
computer, kind of programming language, and programming method. Therefore, we
recommend to first set a rather long response time. Then, shorten it gradually by testing.

Note 2: Number of processing bytes is restricted with some commands. Communication buffer is
also restricted with the type of host computer used. Be careful for number of processing
bytes.
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(4) Sum check codes SC(H), SC(L)

» The communication port detects error using sum check as well as parity check in order to increase

the reliability.
* The contents of the sum check are as follows:

(1) Add data from slave station No. (AD(H)) to the last data of the command contents or response
contents (just before sum check code) that are summed up in ASCII code.
(@ Convert the sum check code (2 digits hex.) to 8 bits data and add (1) to the resuilt.
When the grand total is "00(H)" (disregarded figure up), the message is regarded as correct,
when the grand total is not "00(H)," the message is regarded as an error.

Ex.: In case of setting relay 07030 of PCO2 (0 as reset, 1 as set).

02 ? 58 RRO07 0301

N L_ Command contents

Response time (50 ms)

Address (slave station number)
Add from top address (slave station number) to end of command contents

at their ASCII code format, and take complement of this total. This is sum
check code.

4|Complement of 2 l

Complement of 2 can be obtained by reversing all of data ex-

pressed by binary (0 to 1, 1 to 0) and incrementing by one.
F8H)—11111000
I Reversing bit
00000111
| Add by one
00001000 — 08(H)
Therefore, "command” will be as follows:
02 ? 5SRRO703010 88

02 #5SRRO0703055 §
S

Sum check code

After receiving this response, the host computer adds from the top of
slave station number to the last of the response contents in their ASCII
code format, and adds sum check code "55." If lower 2 digits of the total
become "00(H)" (300(H)), the JW10 judges that this response is correct.

/~ Command which should be sent to a host computer (in case of response time 50 ms)

ASCII code

—~OoOWONOTJIUNUI-VNO

+

30(H)
32
3F
35
53
52
52
30
37
30
33
30
31

ZTS(H)
F8(H)

Complement |

of 2

08(H)

L Sum check code

When this "command" is received, PC02 sends the following "response."

AS

oOWOoONOTPINUIHNO

x

Cll code

30(H)
32
23
35
53
52
52
30
37
30
33
30

—+) Sum check code

2AB(H)

55(H)

300(H)

%

+ If sum check is not needed, set two @ (at sing : 40(H)) on SC(H) and SC(L) positions on the

command line. The JW10 does not execute sum check.

Even if this is set, the JW10 adds sum check code on response. You may make program to

ignore these codes at the host computer.
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(5) EC(H), EC(L): Error code
» When an error occurs, the JW10 sends the following codes as error response.

Error code

(EC(H), EC(L) Contents
01 Format error.
02 Designated address is not TMR/CNT setting value.
05 Number of transfer bytes is not correct.
06 JW10 does not stop by HLT (stop PC processing).
07 Writing to JW10 memory is not executed correctly.
0A Parity error.
0B Framing error.
0C Overrun error.
oD Sum check error.
OE Prohibit program memory write.
10 Not match write mode.
11 Not program area.
12 Tried to write in ROM.
1B System memory error.
30 Password is not registered.
31 Secret function is not released.
32 Wrong password is input.
33 Password error (attempted to register characters other than alphabetical

and numeric figures).

Note 1: In any of the following cases, the JW10 will do nothing and transmit no response.
1) Assigned slave station number in the command and own station number do not match.

2) If the JW10 cannot find":"" ? " or % in the command.
In order to recover from any of these errors, create a program to check by time out with the host
computer.

(6) Contents of command and response
» See next item "[5] Description of command."
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[5] Description of command
(1) Kinds of command
« Commands are largely classified into read-out command, write command, and control command.

Function Command name| Global | goq nage
address
= Relay monitor MR L X 139
& | Current value monitor of timer/counter MTC X 13¢10
E Register current value monitor MR G X 1311
§ Read out program memory RPM X 1313
_§ Read out system memory RSM X 13¢15
LECE Read out date MDY X 13+16
Read out time MTM X 1317
Set/reset relay SRR O 139
Set/reset timer/counter SRT O 1311
- Write in register WRG O 1312
S| Write the same data in register FRG O 1312
E Write in program memory WPM O 13413
§ Write in system memory WSM O 1315
g Change setting value of timer/counter CTC O 1314
Set date SDY O 13¢16
Set time STM O 1317
Correct, run, and stop clock ACL O 1318
Monitor operation conditions MPC X 1318
Stop PC operation HLT O 1319
g Restart PC operation RUN O 13+19
E Read out write mode status SWE X 1320
8| Set write mode EWR O 13+20
f_é Turn back the message TST X 1321
§ Release secret/password registration PAS O 1321
Set secret function SES O 13422
Check secret function SEI X 1322

Note: For details of "global address" see page 13-4

(2) Write mode
» Write mode of JW10 is "mode 0" (write prohibited for all memories) at power ON. Prior to writing
program from the host computer, change write mode to "mode 1" or "mode 2" using EWR
command (setting of write mode). SWE command read out current status of writing mode.
 Set write mode to "mode 0" as much as possible, except when writing data into JW10.
+ Each mode has restrictions as follow:

Mode 0 Write prohibited for all memories
Mode 1 Write enable only for data memory
Mode 2 Write enable for all memories

13-7



(3) Address expression system
* In each command, the setting value in the following table is set in the address module of

communication format.

Addiess | Sefigaelve | using command
Relay number 00000 to 15777 | 00000 to 15777 | MRL, SRR
Timer/counter point of con- | T000 to T377 TO000 to T0O377 | MRL
tact number C000 to C377
Timer/counter number 000 to 377 0000 to 0377 | MTC, SRT
Register address 30000 to 31577 | A0000 to A1577 | MRG, WRG, FRG

b0000 to b0777 | BOOOO to BO777
09000 to 09777 | 09000 to 09777
19000 to 19777 | 19000 to 19777
29000 to 29777 | 29000 to 29777
39000 to 39777 | 39000 to 39777
Program |JW-1324K/1342K 0000 to 2777 000000 to 002777 | RPM, WPM, CTC
address [JW-1424K/1442K
JW-1624K/1642K
System memory address #000 to #377 0000 to 0377 | RSM, WSM

0000 to 7777 000000 to 007777

Note: Set with octal notation regardless of setting value on system memory #115.

(4) Data expression system
» Data are expressed by hexadecimal. Program contents are also expressed by hexadecimal

based on machine language.
+ Contents of bit configuration of program memory is not available.
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[6] Description of each command

MRL Relay monitor

Function | Monitor ON/OFF state of the designated relay.
E L. TATA R s[sc
E’Command BB [M] R | - | Retay number | G G &
-ER dRNEAaENEn gl12[28]¢c
§ esponse| | . | . a0 | Relay number 8 I

Relay 00000 to 15777
number TO000 to T0377  (Octal)

Data 1:0N 0:0FF

Execution Write mode Mode 0, Mode 1, Mode 2
condition | PC operation state | Stop, Run

Monitor auxiliary relay 04033 of PC01. (Response time: 40 ms)

[Command] :: 01 ?4MRL0403347§

Example Station R Rel Sum check
ation esponse ela um chec
for use number ti%e numb)ér code
Response| :: 01 #4MRLO4033132¢
| W— —/ \ /\ /
Station Response Relay ON Sum check
number time number code
SRR Set/reset relay
Function | Set/reset the relay.
g AlA FMRE
Slcommand| | | |b|D|?|®|s|R|R|Relaynumber |Z|C|C|C
5 1 ®|o ' o|H|oR
-éResonse "éé#RSRRReIanumberggc
& P L ele]7 ]! ’ BO["R
Relay number| 00000 to 15777 (Octal)
Data 1 © Set 0 : Reset

Execution | Write mode Mode 1, Mode 2
condition [PC operation state| Stop, Run

Reset auxiliary relay 07001 of PC03. (Response time: 40 ms)

. : Command| ::03?4SRR0700100B g
Xxampie Station R Rel Sum check
for use nuamlt?gr eﬁﬁqoense nu%g)ér Re%%ctje
Response ::03#\£/SRR07001“57%
Station Response Relay Sum check
number  time number code

Note 1: Relays which are used for input relay, special relay, special register and link system (data link, remote
I/0) cannot be set/reset.
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MTC Current value monitor of timer/counter
F . Read out current value of TMR/CNT number 1 to 2.
e Sequential read out current value of timer/counter up to 256.
'§ S IO A R TMR/CNT TMR/CNT | 2|2 ]c
Ecommand | (B)(E) TIOMMITIC] number 1 number 2 (ﬁ) (E) R
5 -l |AlA R TMR/CNT TMR/CNT Attributed|. . [Attributed| S | & | C
ERGSPOHSG ol . (B) (E) i M T C number 1 number 2 Data 1 Datan data 1 datan (ﬁ) (I(E) R
[TMR/CNT number| 0000 to 0377 (Octal)
Data 4 characters. See note 1 n: Max.256
Att(rjigt";ted 2 characters, 00: PC program is not in use 02: CNT 04: TMR
Execution Write mode Mode 0, Mode 1, Mode 2
condition |PC operation state| Stop, Run
Read out TMR/CNT current value 000 to 002 of PC 03. (Response time: 10 ms)
c | Command| ::03?1MTC00000002C7§
xample Statior Sum check
for use Salon Regponse TURICNT TWRCN SUT ghee
1 03#1MTC00000002651 8
~— 7/ — / \ / \ /
Station Response TMR/CNT TMR/CNT TMR000
number  time number 1 number 2 current value 1865
3200141304020259%
/e N/ \ /
CNT 001 CNT 002 TMR CNT CNT Sum check
current value 0032 current value 1314 code
Note 1: Current value data of timer/counter is configured with two bytes as shown below:
2nd byte 1st byte
76543 ]2]1]o]7]6]5]4[3]2]1]0
102 10! 100 10
TMRO000 to TMR277| 0 0| O
118|421 |8|a]2]1]8]|4]2]1
1 0 -1 2
TMR300 to TMR377| 0 0| O 10 10 10 10
18421 ][8]a]2]1]8]4]2]1
103 102 10! 100
CNTO000 to CNT377 | 0 0| O
1]18|al2]1|8]al2o]1]8]4a]2]:1
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SRT Set/reset timer/counter
Function | Set timer/counter (time-up, count-up) or reset (return to setting value).
'§ AlAL R TMRICNT |€]8(8 |c
ECommand BIRI7ITISIRIT] number |8|&|S1F
5 AlAl IR TMRCNT |S[8]¢c
gResponse QIBIFIT ISR T rumoer |G| SR
TMR/CNT number| 0000 to 0377 (Octal)
Data 1:set 0O:reset
Execution Write mode Mode 1, Mode 2
condition [PC operation state | Run
Set TMR 002 of PC06. (Response time: 70 ms)
o o C
::106?27SRT00021338§
Example Station Response TMR number Sum check code
for use number time Set
. . C
"s?t-Bﬁes;)nsSeRT000285R
nu’;inlggr ti‘r)ne TMR number Sum check code
MRG | Register current value monitor
Function | Read out current value of register address 1 to 2. Sequential read out up to 512 bytes.
E AlA R Register Register |33 |c¢
Ecommand : (EI) (B PITIMIR]I G| address 1 address 2 ((I—:|) (E) R
E AlA R Register Register S18]c
EReSponse . (El) (B #lT MR address 1 address 2 Data 1 Datan (ﬁ) (I(E) R
Register [ A0000 to A1577, 09000 to 09777, 29000 to 29777
[address (Note1)l Bo000 to B0777, 19000 to 19777, 39000 to 39777 (Octal)
Data 2 characters (hexadecimal) n: Max. 512
Execution Write mode Mode 1, Mode 2, Mode 3
condition [pc operation state| Stop, Run
Read the data (hexadecimal) 09000 to 09003 of PC06. (Response time : 100ms)
1106 ?AMRGO09000090033F §
| — — \ / /
Station Response Register Register Sum check
Example number  time address 1 address 2 code
for use [Response] :: 06 #AMRG09000029003
Station Response Register Register
number  time address 1 address 2
004F3201E B%
09000 09001 09002 09003Surgotégeck
Note 1: A0000 to A1577 and B0O00O to B0777 indicate 30000 to 31577 and b0000 to b0777, repectively.
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WRG | Write in register
Function | Write required data from the register address 1 to 2. Sequentially writable up to 512 bytes.
g JATAT TR Register Register gl |c
ECommand X (B) (B 21T IWIR| G| Lddress 1 address 2 Data 1 Data n (ﬁ) (I(i) R
= - [AA R Register Register |22 |c
EResponse . (B) (B FITIWIRI Gl aqdress 1 address 2 (ﬁ) (E) R
Register | A0000 to A1577, 09000 to09777, 29000 to 29777
address (note1)] B000O to B0777, 19000 to 19777, 39000 to 39777 (Octal)
Data 2 characters (hexadecimal) n: Max. 512
Execution Write mode | Mode 1, Mode 2
condition [ pC operation state| Stop, Run
Write 14, 00, 32, 56 (hexadecimal) in 30400 to 10403 of PC30, respectively.
(Response time: 30 ms)
::30?3WRGA0400A0403
Dl v umber e Dole Bl

1400325609 9%

\ / / / /

10400 10401 30402 10403 Sum check
code

i 30#3WRGA0400A04034AF¢

Station Response Register Sum check
number  time address 2 code

Register
address 1

Note 1: A000O to A1577 and BO00O to BO777 indicate 30000 to 31577 and b0000 to b0777, repectively.

FRG Write the same data in register
Function | Write the same data in the register address 1 to 2. Sequential write up to 512 bytes.
g AlA : i s[s
£ . R Register Register c
ECommand ASIRI7 T IFI R[] address 1 address 2 Data |G 1€ 1R
£ AlA i i s|s
] . R Register Register C
£ Response ABIBIFIT|F|R|C]| address 1 address 2 ||| R
(&)
Register | A0000 to A1577, 09000 to 09777, 29000 to 29777
address (note1)] B0000 to B0777, 19000 to 19777, 39000 to 39777
Data 2 characters (hexadecimal)
Execution|  Write mode Mode 1, Mode 2
condition [pc operation state| Stop, Run
Write data 40 (hexadecimal) in register 09000 to 09077 of PC11. (Response time: 100 ms)
! 11?2?AFRG090000907740DBE
Example Station Regponse Reg Regist Data Sum check
e ey | ime e Jeln Do

[Response] :: 1 1 #AFRGO090000907758F§

—
Station Response Sum check
number  time code

Register

Register
address 2

address 1

Note 1: A00OO to A1577 and BO0O0O to BO777 indicate 30000 to 31577 and b0000 to b0777, repectively.
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RPM | Read out program memory

Read out contents of the program address 1 to 2.
Function | This function can read sequentially up to 256 steps.
It reads instruction as machine language, not a format of "STRXXXXX."

E Al A s[s
s e R Program Program c
D|D|? R|P([M cC|C
‘; Command) | . | . H| 0 ' address 1 address2 ||| R
= AlA S8
s o . R Program Program e C
E Response| | . | . (B) (E) #|7|R|P|M address 1 address 2 Command 1 Commandn| C (E) R
(&)
Program | 000000 to 002777 [JW-1324K/1342K]

address | 000000 to 007777 [JW-1424K/1442K, JW-1624K/1642K] (Octal)

Data 4 characters (hexadecimal) n: Max. 256

Execution [ Write mode Mode 0, Mode 1, Mode 2
condition |PC operation state| Stop, Run

Read address 000000 to 000002 contents of PC0O1. (Response time: 10 ms)
01?21 RPMO000000000002FESE

Statlon Response Program address 1 Program address 2 Sum check
Example number  time code
for use [Response] :: 0 1 #1RPMO000000000002
Station Response Program address 1 Program address 2

number  time
008000910888A6C

000000 contents 000001 contents 000002 contents Sum check
of address of address of address code

Note 1: When you store program memory which is read by this command, be sure to store system memory
with RSM command as well.

wpPm | Write in program memory

Write instruction in the program address 1 to 2.
Function | This function can write sequentially up to 256 steps.
It writes instruction as machine language, not a format of "STRXXXXX."

= Al A A
£ o R Program Program e ¢
ECommand o (ll_Ji) (ELJ) 2T WP IM] ogdress 1 address 2 |Command 1 Commandn (ﬁ) (E) R
= Al A 2|8
£ .. R Program Program C

D|D
gResponse 1 el V(WP M address 1 address 2 (ﬁ) (E) R
(&)

Program | 000000 to 002777 [JW-1324K/1342K]
address | 000000 to 007777 [JW-1424K/1442K, JW-1624K/1642K] (Octal)

Data 4 characters (hexadecimal) n: Max. 256

Execution | Write mode Mode 2
condition [PC operation state| Stop by HLT command

Write the below contents in address 000000 to 000002 of PC02. (Response time : 20 ms)
2002 7?22WPM00000000000 2

Station Response Program address 1 Program address 2
Example number  time C
000000 contents 000001 contents 000002 contents Sum check
of address of address of address code
Response :IOZ:I#ZWPM\00000000000213%
Station Response Program address 1 Program address 2 ~ Sum check code

number time

Note 1: Prior to loading the program which was stored by this command, be sure to load system memory
contents.
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cTtc | Change setting value of timer/counter
Function | Change timer/counter setting value in the designated program address.
gCommand “16(5|2|R|c|T|c| Program | Setiing |2 |2 |c
s H| O ' address value [H)|0| R
é AlA R Program S18c
gResponse AT I S R i) SIS IR
Program | 000000 to 002777 [JW-1324K/1342K]
address | 000000 to 007777 [JW-1424K/1442K, JW-1624K/1642K] (Octal)
Setting value| 0000 to 1999 (BCD)
Execution | Write mode Mode 2
condition [PC operation state | Stop, Run
Change setting value of address 000024 to 0100 of PC04. (Response time: 20 ms)
Command ::O4?£/CTC000024\01006A/%
Ef)(()?nl}'s)ée nSL}?rEiggr Reﬁlg)nogse Program address Setting value Surgocc:jheck
11 04#2CTC00002447F
__/ —/

Station Response

Program address
number  time

Sum check
code
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RSM Read out system memory
Function Read ou.t contents of the system memory address 1 to 2.
Sequential read up to 256 bytes.
5 (command 5|67 |R|r|s |w]|System memorySystem memory & | & | ¢
5 B0 I addres 1 addres2 |®|O| R
E Response S '3 # | B[R |s |m]|System memory|System memory| patg 1 Data n (S: (S; C
§ O I addres 1 addres 2 &HlO|R
System
memory | 0000 to 0377 (Octal)
addres
Data 2 characters (hexadecimal) n: Max. 512
Execution |__Write mode Mode 0, Mode 1, Mode 2
condition [PC operation state| Stop, Run
Read out data (hexadecimal) of system memory #201, #202 of PC10. (Response time : 20ms)
211 0?22RSM02010202B5 §
Example Station Response System memory System memory Sum check
for use number  time address 1 address 2 code
1 0#2RSM020102020100D1§
~— ——/ \ / \ /\ \
Station Response System memory System memory #2071 #202 Sum check
number time address 1 address 2 code
wsm | Write in system memory
Function Write daf[a in t.he system memory address 1 to 2.
Sequential write up to 256 bytes. (note 1)
E - |AA R System memory|System memory, SiSlc
.;Command . (B) (E) FLT WIS M agdres 1 addres 2 Data 1 Datan (ﬁ) (|C_) R
e Al A s|s
2 . System memory|System memory, c
EResPonse . (Il?l) (E) LW S M addres 1 addres 2 ((I-:i) (E) R
System
memor 0000 to 0377 (Octal)
addres
Data 2 characters (hexadecimal)
Execution | Write mode Mode 2
condition |PC operation state| Stop by HLT command
\{\(I)rite ())1, 01 (both hexadecimal) in system memory #201, #202 of PC22. (Response time:
ms
Example [Command] ::22?1WSM020102020101ECSE
for use i
Sbar oSS S System memory #0201 #0202 Sum check
1I22#1TWSMO02010202CA¢
Station Re\s_pgnse \S stem memor/ \System memor;l \Sum c/heck
number time yaddress1 Y address 2 code

Note 1: Do not write in unreleased address in system memory address, or the PC may malfunction.
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MDY
Read out date [JW-1424K, JW-1442K, JW-1624K ,and JW-1642K only]
Function | Read out date (year, month, date, and day) of clock.
Ec d o[B[2|®|m|o|v|E[2]¢
g[omman lelol | elo["
s ATA JHHBEE STs (e
p[D|#|%|m[D|Y|S ala c|C
§R°5P°“s° elo] "] Blo60lnlolelo/dld]®
Year/month/ Year (BCD) Month (BCD) Day (BCD) Day of the week (BCD)
Lower 2digts of AC. SUN | MON [ TUE [ WED [ THU [ FRI | SAT
date/day |001099 [Examp\e: sastoss J| 011012 | 011031 07 02 | 03] 04 | 05 ] 06
Execution [ Write mode Mode 0, Mode 1, Mode 2
condition |pC operation state] Stop, Run
Read out date of PC06. (Response time: 20 ms)
- 2 C
Ef)é?rngée Command| = . EE)%E% éeap\f@én's\g D Ysui %rickR
coae
- c
1106#2MDY96042504BD§
f&ﬁ}g’gf Response April 25th, 1996 (Thu.) ~ Sum check code
SDY
Set date [JW-1424K, JW-1442K, JW-1624K ,and JW-1642K only]
Function | Set date (year, month, date and day) of clock.
Sicommand éé?TSDY§§§§§§§ gcszg
k= (WG] BIOEOIIOE[OIHO
£ ATAT . [n sTsTe
E Response DID|#|]|s|D|Y|C|C|K
S HIO HO
Year/ thy Year (BCD) Month (BCD)| Day (BCD) Day of the week (BCD)
ear/mon Lower 2digis of AC. SUN | MON | TUE | WED | THU | FRI | SAT
date/day (01099 [Examp\e:% sige || 011012 | 01031 5557 102 | 03 | 04 | 05 ] 06
Execution| Write mode Mode1, Mode 2
condition |pc operation state| Stop, Run
Set date of PC07 as Friday, April 26th, 1996. (Response time: 30 ms)
o o 2 C
Example Command| :: 07 ?3SDY9604260597 ;g
for use Station Response April 26th, 1996 (Fri)  Sum check
code

. o C
20 0743SDYS5 3 G

Station Response Sum check
number time code
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MTM | Read outtime [JW-1424K, JW-1442K, JW-1624K, and JW-1642K only]
Function | Read out time (hour, minute, second) of clock.
g sTs
£ command SS?TMTMccg
= H{O (WG]
§ AlA S[S]cleld[d[s[s
E |Response o|D|#|R({m[T|m[B]|2|Z|5|B|H|c|c|C
£[esP Blol ]! GGG RS
Hour/minute Hour (BCD) Minute (BCD) | Second (BCD)
second 00 to 23 00 to 59 00 to 59
Execution [ Write mode  [Mode 0, Mode 1, Mode 2
condition |poc operation state|Stop, Run
Read out time of PC06. (Response time: 10 ms)
. c
Example Command| : .St0'6 ?ITMTM3 Ck
for use nuam“t?gr REﬁ?noense Sur(\;o((:jréeck
- c
..SOlBi:\l/nMTMO 8303 082/:kR
Somber | tme 83080 AM - SUT e
STM i
Settime [JW-1424K, JW-1442K, JW-1624K, and JW-1642K only]
Function | Set time (hour, minute, second) of clock.
g ATAT Tr HHEEEEIBHE
S D[(D]|? S|T[(M = C|C
_§C°mma"d alol ]! @0|A0|A0]60)] R
%R o5 «|R]s|t|m|E|E]C
g[resPonse [ - | - [m|o[ " [ Blo]R
Hour/minute/ Hour (BCD) Minute (BCD) | Second (BCD)
second 00 to 23 00 to 59 00 to 59
Execution | Write mode Mode 1, Mode 2
condition [pC operation statd Stop, Run
Set 13:30:00 in the clock of PCO7. (Response time: 20 ms)
. 2 c
SaTe ..StOtI7R.\g/STM1 3390080m2kR
for use nuﬁqlggr eﬁ%oense 13:30:30 Uco%eec
i 07#2STM50 §
| — \—y A —
Station Response Sum check
number  time code
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O Correct, run, and stop clock [JW-1424K, JW-1442K, JW-1624K, and JW-1642K only]
Function | Correct time, run, and stop of clock.
ECommand::éé?ﬁ‘ACLDataggg
S HO HO
s ATA STS
E Response p|p|#|R|alc|L|c|c|S
& 3 H|O ! HlO|R
00: Start clock 01: Stop clock (BCD)
Data 8:30 sec. correction 0to 29 sec.. - Becomes "00" sec. without addition of 1 minute.
30 to 59 sec.--‘Becomes "00" sec. with addition of 1 minute.
Execution Write mode Mode 1, Mode 2
condition [PC operation state| Stop, Run
Stop clock of PC07. (Response time: 20 ms)
::07?23ACLO1FGSB S
Example Station Response Stop  Sum check
for use number time clock code
t:07#3ACL7 3§
) S— — N—
Station Response Sum check
number time code
MPC Monitor operational condition
Function | Monitor PC is running or stops.
E ATA S[s
s p|Do|?|R[m|P|c|C|[C|&
z Command ole | SIE|R
s ATAT. I& s[S[Sle
§Response SlREIT M P8ISS R
0: Run
Data 1: Stop by other optional device
2: Stop by HLT command
Execution Write mode Mode 0, Mode 1, Mode 2
condition [PC operation state| Stop, Run
Monitor operational condition of PC01. (Response time: 20 ms)
.. c
1101 ?22MPCA4ESE
Station Response Sum check
Efxample number time code
or use . c
1101 #E2MPCO3A G
Station Response Sum check code
number time At operation
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HLT Stop PC operation

Function | Stop PC operation.

ECommand'°éé?RHLT<S;§C
= L H[0 : H|O|R
% . ]AaTA R s|s]c
<gF&esponse . (ED (E) gl (HIL|T (ﬁ) (E) 5

Execution| Write mode Mode 0, Mode 1, Mode 2
condition |PC operation state| Stop, Run

Stop operation of PC03. (Response time: 10 ms)

. . C
Example Command| : : S0 3?71 HLTA4SK
tation R S heck
for use Station Response um chec
) C
Response| :: 0 3 #1HLTG®6 1K
Station Response Sum check
number time code

Note 1: A PC which has been stopped by HLT command cannot start operation again by support tool such as
JW-13PG.

RUN | Restart PC operation

Function | Release HLT (stop PC operation) command, restart PC operation.

gC d AR HONRRE
Z[-omman alo] ]! ®]0|R
éResonse 818 R u|n]E]E]S
E[eSP @lo[ 7] ]G] R

Execution Write mode Mode 0, Mode 1, Mode 2
condition [PC operation state| Stop, Run

Restart operation of PC03. (Response time: 10 ms)

.. C
Example Command| :: SO 37?1 RUNG3 8§
tati R heck

for use nufngagr eﬁgﬁoense SurgO%eec
Response| :: 03 # 1 RUNG5 4 §

N N N
Station Response Sum check

number __ time code

Note 1: RUN command restarts a PC which has been stopped by HLT command. When the PC has stopped
by other causes such as set to program mode by JW-13PG, it cannot restart operation even RUN
command is executed.

In these cases, response returns normally.
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SWE Read out write mode status
Function | Read out current write mode status.
£ TATAT & s[s]ec
g(Command | . |- J&[0] T |&l6] s
£ Al A s[s]s
g “|p|D Rls|w|le|z|c|c|§
§Response AB11F] SEAL
0: Mode 0 .... Write prohibited for all memories
Data 1: Mode 1 .... Write enable only for data memory
2: Mode 2 .... Write enable for all memories
Execution | Write mode Mode 0, Mode 1, Mode 2
condition |PC operation state| Stop, Run
Read out write mode status of PC06. (Response time: 10 ms)
Command| :: 06 ? 1 SWE 3B
Example Stafon Respor Sum check
for use number g Y oge
. C
1006 %1SWEO03B §
Station Response Sum check code
number  time Mode 0

Note 1: Be mode 0 (write prohibited), at power ON.

EWR Set write mode
Function | Set PC write mode.
5(command :SS?TEWR%(S:gg
S MO al®|o
g AlA s|s
2R n Dlp|#|[R|e|w|r|[C|E]E
greseonsel | .| . |07 |0
0: Mode 0 .... Write prohibited for all memories
Data 1: Mode 1 .... Write enable only for data memory
2: Mode 2 .... Write enable for all memories
Execution Write mode Mode 1, Mode 2
condition |PC operation state| Stop, Run
Set write mode of PC22 to mode 2 (write allowed for all memories). (Response time: 40 ms)
Example Command| :: 22?4 EWRZ20 9§
for use D e[ etk onde
.. c
1122 #4EWRS 7§
Station Response Sum check
number time code

Note 1: In order to prevent inadvertent accident, set the mode to "mode 0" (write prohibited) while not writing

data.
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TST Turn back the message
Function | Send back the received command as it is.
£ ATA R sTsTe
S |Comman D|D|? TS| T (M| oo Mn| C | C
_§C° and | |- |B[3] 7] 1 HlO[R
= AlA s|s
ER n D|D R TlslTIml e Mn| © | G C
gjreseonse | |- |B[8]* ] ‘ GII
Data Message visible character strings (20H to 7EH of ASCII code) Max. 1024 characters
Execution Write mode Mode 0, Mode 1, Mode 2
condition [PC operation state | Stop, Run
Test sending and returning of a message toward PC01. (Response time: 50 ms)
Example Command ::01?\ETST\TESTCOMMANDF1%
for use Station Response Message Sum check
number  ftime code
;01 #5TSTTESTCOMMANDOD §
Station Response Message Sum check
number time code
PAS Release secret/password registration
Function | Release secret function, register password.
ECommand S S y(Rlp|als % Password 8 g ¢
5 WICI a BO]R
g Al A a[s[s
g D|D Rir|a|s|&E|c|c]|C
EResponse IR Sl&I&IR
0: Release- - - - Release the secret function.
Data 1: Temporary registration- - - - Set before regular registration
2: Regular registration- - - - Set after temporary registration
Pass word| Alphanumeric 4 characters
E ti Data=0 Data=1,2
céﬁ%liltilgr? Write mode Mode 0, Mode 1, Mode 2 Mode 2
PC operation state | Stop, Run Stop by HLT command
Regularly register password 15AE to PC05. (Response time: 20 ms)
Command| ::05?2PAS215AE28 ¢
Example NN - 5
for use Station Response Password Sum check
number time Regular code
registration
1105 #2PASE 2
Station Response Sum cnéck
number __time code

Note 1: If secret function is set, the following commands cannot be used:
RPM, WPM, WSM, CTC, HLT, RUN, SES.

In addition, setting of secret function on the JW10 requires a support tool such as JW-13PG to set its

password which is connected to the JW10.
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SES Set secret function
Function | Set secret function.
g
£ |Command 33??555%88%
S G ol [ (8]
g AlA s|s
£ |Response plD|#|R|s|e|s|E|E]|E
8 . “lelo[]! | 0| R
1: Enable secret function - - - - Enable secret function by the registered password.
Data .
F: Delete - -+ - Delete registered password of JW10.
E tion Data = 1 Data =F
c)é?\%'iltign Write mpde Mode 0, Mode 1, Mode 2 Mode 2
PC operation state | Stop, Run Stop by HLT command
Enable secret function of PC07. (Response time: 10 ms)
Command| :: 07?1 SES10DE
Example Station Response Sum check code
for use number  time Enable secret function
1 07#1SES5AS
| W —/ |
Station Response Sum check code
number time

Note 1: If secret function is set, the following commands cannot be used:

In addition, setting of secret function on the JW10 requires a support tool such as JW-13PG to set its

RPM, WPM, WSM, CTC, HLT, RUN, SES.

password which is connected to the JW10.

SEI Check secret function
Function | Check secret function (enable/disable).
g ATA
S (Command :DD?TSE|CS:CS:E
§ Ho MO
g AlA a[s[s
£ Response “Io|pl#|R|s|e|1]|=|c|c|C
8 . “lejo]7 ]! ol®|O|R
Dat 0: Disable secret function
ata 1: Enable secret function
Execution Write mode Mode 0, Mode 1, Mode 2
condition [PC operation state|Stop, Run
Check secret function (enable/disable) of PC03. (Response time: 30ms)
Command] :: 03 ?3SEI 4A¢€
Example Staton’ Regﬁ;nse \Su_m::hReck code
for use number time c
:103#3SEI135¢
Station Response Sum check code
number time Enable secret function
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13-3 Data link

[1] Communication specifications
 Data link can communicate between one JW10 master station and maximum of seven JW10 slave
stations.

Master station Slave station 1 Slave station 2 Slave station 7

#234 = 01(H) #234 = 01(H) #234 = 01(H) #234 = 01(H)
#235 = 007(D) #237 = 001(8) #237 = 002(8) #237 = 007(8)

\ #237 = 000(8) /

» Data link area of master station and slave station are allocated as shown below.

Master station link area Slave station 1 link area

Slave | Transmitting | 31400 to 311407 »11400 to 31407
station 1 |Receiving |11410 to 11417 |« 11410 to 11417| Slave station 2 link area
Slave |Transmitting [11420 to 11427 11400 to 11407
station 2 | Receiving | 11430 to 11437 |« 11410 to 11417
Slave |Transmitting [11440 to 11447
station 3 | Receiving | 11450 to 11457 AN
Slave |Transmitting [11460 to 11467 N
station 4 | Receiving|11470 to 11477 N
Slave | Transmitting [11500 to 31507 N\
station 5 | Receiving|11510 to 11517 N

Slave |Transmitting [11520 to 11527 N\

station 6 | Receiving |11530 to 11537 Slave station 7 area
Slave |Transmitting [11540 to 11547 »131400 to 31407
station 7 | Receiving | 11550 to 11557 |« 11410 to 31417

\4

Note: Data are transferred between master station and slave station. They cannot be transferred
between slave stations.

Item Specifications
Data transfer standard| EIA RS-422A or equivalent
Transfer rate 76800, 38400 bits/s
No. of slave stations connected |  Max. 7 sets
Link area Master station: 31400 to 31557, slave station: 311400 to 31417
No. of link bytes per| Master station to slave station: 8 bytes
station Slave station to master station: 8 bytes

Communication line |  Shielded twisted pair cable. Party line connection. 2-wire system.
Total length: 500 m (76800 bits/s), 1 km (38400 bits/s)
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[2] Wiring

JW10 JW10 JW10 JW10 JW10
(000) (001) (002) — (006) —\ (007)
L1 —1A LT A L1 TANLEA L1 A L1
L2 | — L2 — L2 — —! L2 /\ /l 2
SHLD SHLD SHLD A & SHLD SHLD|
\J_ Class-3 J__
Class-3 grounding  Class-3 grounding  Class-3 grounding Sh_ield%? twisted C|ass_3Tgroundi%°undmg
air cable

Total cable length: Less than 1 km
RS-422A
Note 1 : Do class-3 grounding for SHLD terminal. The operation without class-3 grounding may
cause malfunction due to noise.
Note 2 : Never branch a communication cable into more than 3 lines.

>
< >

OGood X Bad

R

Connection using

Conjunction terminal
a connector

[3] Setting system memory
» When data link function is used, set the following system memory in master and slave stations.

(1) System memory of master station

#234 |Communication mode | 01(H): Data link mode  *Note 1
#235 |No. of slave stations | 001 to 007(D)
#236 | Transfer rate 00(H): 76800 bits/s, 01(H): 38400 bits/s *Note 2
#237 | Own station number | 000(8)
(2) System memory of slave station
#234 |Communication mode | 01(H): Data link mode  *Note 1
#236 |Transfer rate 00(H): 76800 bits/s, 01(H): 38400 bits/s *Note 2

#237

Own station number

*Note 3

001 to 007(8)

*Note 1 : To quit data link communication, set #234 as 00(H). (Computer link mode)

*Note 2 : Set identical communication speed for the master station and slave stations.

*Note 3 : Allocate slave station ID numbers for each with sequential numbers from 001.

*Note 4 : Communication mode and station number are set on system memory. We
recommend to mark these settings  on a label and stick it on each case for
easily readable the set contents.

[Example of label]

Data link
#001

[4] Communication flag
« Communication condition of a master station and each slave station can be confirmed by

communication flag.
(1) Communication flag of master station

Communi-

(2) Communication flag of slave station
Communi-

cation flag Contents cation flag Contents
07340  While normally communicating with all slave stations: ON 07340 |While normally communicating with the master station: ON
07341  |While normally communicating with slave station 1: ON| | 07341  |Not in use: OFF
07342  |While normally communicating with slave station 2: ON| | 07342 |Not in use: OFF
07343  |While normally communicating with slave station 3: ON| | 07343  |Not in use: OFF
07344  |While normally communicating with slave station 4: ON 07344 |Not in use: OFF
07345  |While normally communicating with slave station 5:ON| | 07345 |Not in use: OFF
07346  |While normally communicating with slave station 6: ON| | 07346 |Not in use: OFF
07347  |While normally communicating with slave station 7: ON 07347 |Not in use: OFF
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[Example of communication flag state]

Master station Slave station 1

| = H

Slave station 2

Slave station 3

#234 = 01(H) #234 = 01(H) #234 = 01(H) #234 = 01(H)
#235 = 003(D)
#236 = 00(H) #236 = 00(H) #236 = 00(H) #236 = 00(H)
\ #237 = 000(8) #237 = 001¢8) #237 = 002(8) #237 = 003(8) /

1) In case of nhormal communication (Master station communicates to all save stations normally.)

Master station Slave station 1 Slave station 2 Slave station 3

07340( ON 07340| ON 07340| ON 07340( ON

07341| ON 07341| OFF* 07341 | OFF * 07341| OFF*

07342| ON 07342| OFF* 07342 | OFF * 07342| OFF *

07343| ON 07343| OFF * 07343 | OFF * 07343| OFF *

07344| OFF * 07344 OFF * 07344 | OFF * 07344| OFF *

07345| OFF * 07345 OFF * 07345| OFF * 07345 OFF *

07346| OFF * 07346| OFF * 07346 | OFF * 07346| OFF*

07347| OFF * 07347| OFF * 07347 | OFF * 07347 OFF * * Not in use

2) When master station is error (Power OFF, disconnect, stop mode, module error)

Master station

Slave station 1

Slave station 2

Slave station 3

07340| OFF 07340 | OFF 07340 | OFF 07340[ OFF

07341| OFF 07341| OFF * 07341 | OFF * 07341| OFF *

07342 OFF 07342 | OFF * 07342 | OFF * 07342| OFF *
07343 OFF 07343| OFF * 07343 OFF * 07343| OFF *

07344 | OFF * 07344 | OFF * 07344 [ OFF * 07344 OFF *

07345| OFF * 07345| OFF * 07345 | OFF * 07345| OFF *

07346| OFF * 07346 | OFF * 07346 | OFF * 07346 OFF *

07347| OFF * 07347 | OFF * 07347 | OFF * 07347 OFF * * Not in use

3) When slave station 1 is error (Power OFF, disconnect, stop mode, module error)

Master station

Slave station 1

Slave station 2

Slave station 3

07340 OFF 07340 | OFF 07340( ON 07340| ON

07341| OFF 07341 | OFF * 07341 OFF * 07341 OFF *

07342| ON 07342 | OFF * 07342| OFF * 07342| OFF *

07343 ON 07343 | OFF * 07343| OFF * 07343| OFF *

07344| OFF * 07344 | OFF * 07344| OFF * 07344| OFF *

07345| OFF * 07345 | OFF * 07345| OFF * 07345| OFF *

07346| OFF * 07346 | OFF * 07346| OFF * 07346| OFF *

07347| OFF * 07347 | OFF * 07347| OFF * 07347| OFF * * Not in use

master station continues communication with other normal slave stations.
When slave station 1 recovers from error condition, the master station restart communication with slave

station 1.
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[5] Communication timing and transmission time required
(1) Communication timing of master station

» The master station communicates with each slave station asynchronous with master station's
scan cycle.

* The master station exchanges data for data link and refreshes communication flag with scan
cycle after completion of communication with slave stations.
Scan time of the master station increases with the interval required for these procedures
(approximately 0.2 ms).

One scan time

Data exchange
Refresh communication flag

Data exchange

No data exchange Refresh communication flag

Master station | | |
PC scan cycle o' | ol " llol' |

Slave|[Slave LSIave Slave]| , ... [Slave ..
station 1|station 2 station 3|station 4 tation 7] station 1|station 2

L J
One communication cycle

» When an error occurs during communication between the master station and slave stations, the
master station does not exchange data for data link with the error occurred slave station, and
turns OFF this slave station's communication flag. However, the master station exchanges data
with other normal slave stations.

Possible causes of errors are as follows:

(D Occurrence of sum check error.

2 Slave station is in stop mode or abnormal condition.

(3 Slave station is not connected or there is disconnection of a cable.

* When the master station is in stop mode or is in abnormal condition, it does not communicate
with any slave station.

(2) Communication timing of slave station
* A slave station communicates with the master station asynchronous with slave station's scan
cycle.
* A slave station exchanges data for data link and refreshes communication flag with scan cycle
after completion of communication with the master stations.
Scan time of a slave station increases with the interval required for these procedures
(approximately 0.2 ms).

One scan time
Data exchange No data exchange Data exchange
Refresh communication flag Refresh communication flag
Slave station I /ol [
PC scan cycle vl | o " ol |
Master Master
station station

» When an error occurs during communication between the master station, the slave station does
not exchange data for data link, and turns OFF its own communication flag.
Possible causes of errors are as follows:
(D Occurrence of sum check error.
(2 Slave station is in stop mode or abnormal condition.
(3 Master station is in stop mode or abnormal condition.
@ Slave station is not connected or there is disconnection of a cable.
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(3) Transmission time required

(one communication cycle time) is as follows:

« Interval that a data linked master station needs to communicate with all of slave stations "T"

Number of 76800 bits/s 38400 bits/s
slave stations (#236 = 00(H)) (#236 = 01(n)
1 3.6 ms 7.6 ms
2 7.2ms 15.2 ms
2 123 ms 3.6 X number of 228mMs |7 6 o number of
4 ms slave stations [ms] 30.4ms | ave stations [ms]
5 18.0 ms 38.0 ms
6 21.6 ms 45.6 ms
7 25.2 ms 53.2ms

(4) Communication delay time
» To receive data with data link, the following delays will occur.
a) Communication from master station to slave station

L
( >—{ 1]
14000 ‘ 14000

(Master station)

00400

(Slave station 1)

Turns ON

Input POOOO Data exchange
i ‘I/Ol ‘

= Bl
% T T2 Ts o T4

»
Pt Pt »t >

One scan time

Master
station

bl | fo! |

i

One scan time

F Data exchange

4] ]

L Ts Te g T7

Slave
station 1

o[ |

£l ]

Turns ON
Output 00400

T1: Delay on input port

T2: Time until a PC detects input condition (maximum one scan time)

T3: Operation time (one scan time) of data transmitting side PC (master station)

T4: Time to complete transmitting operated result (maximum [one communication cycle time +
one scan time]).

Time that data receiving side PC (slave station 1) completes writing received data onto PC's
data memory (maximum one scan time)

Operation time of data receiving side PC (slave station 1) (one scan time)

Delay of output port

Ts:

Te:
T7:

Total delay time=T1 + T2+ T3+ T4+ T5+ Te + T7
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b) Communication between slave stations (slave station—master station— slave station)

Y Y L
1l ( >—{ 1 O—{ 1] ( >—{
| 00000 14700 | 14100 14200 | 14000 00400

(Slave station 1) (Master station) (Slave station 2)
I 00000 One scanime
Sy ] o | o | bol | ol | ol | b |
LT, Ty T T
Haron bl [ he[[ el [ ef] pol I f] | o] | o] |
Savee b | ] | v | I | o] ol |

L Te | To i T1o

Turn ON
Output 00400
T1: Delay on input port
T2: Time until the PC detects input condition (maximum one scan time)
T3: Operation time (one scan time) of slave station 01 (one scan time)
T4: Time that slave station 1 takes to complete transmitting operation result (maximum [one
communication cycle time + one scan time)).
Ts: Time that the master station takes to complete writing received data onto PC's data memory
(maximum one scan time)
Te: Operation time of the master station (one scan time)
T7: Time that the master station takes to complete transmitting operated data (maximum [one
communication cycle time + one scan time]).
Ts: Time that slave station 2 takes to complete writing received data onto PC's data memory
(maximum one scan time)
To: Operation time of slave station 2 (one scan time)
T10: Delay of output port

Total delay time=T1+ T2+ T3+ T4+ T5+Te+T7+ T8+ To+ T10
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13-4 Remote I/O

[1] Communication specifications
« Remote I/0O can communicate between one JW10 master station and maximum of four JW10 slave
stations.

Master station Slave station 1 Slave station 2  Slave station 3 Slave station 4

#234=02(H) #234=02(H) #234=02(H) #234=02(H) #234=02(H)

#235=004(D)

#236=00(H) #236=00(H) #236=00(H) #236=00(H) #236=00(H)
Q237=000(8) #237=0018) #237=002(8) #237=003(8) #237=004s) /

Note: Use JW10 basic module for remote slave station. The expansion module, analog input module, and
analog output module are not usable as remote slave station.

- Remote /O area of master station is allocated as follows:

Master relay number Slave station 1

01000 to 01043 [« Input: 36 points (0 to 43)
01400 to 01427 »| Output: 24 points (400 to 427)

01100 to 01143
01500 to 01527
01200 to 01243
01600 to 01627
01300 to 01343
01700 to 01727

Slave station 2
Input: 36 points (0 to 43)
Output: 24 points (400 to 427) Slave station 3

Input: 36 points (0 to 43)
Output: 24 points (400 to 427) Slave station 4

Input: 36 points (0 to 43)
Output: 24 points (400 to 427)

A

y

A

A\ 4

A

\ 4

Item Specifications
Data transfer standard | EIA RS-422A or equivalent
Transfer rate 76800, 38400 bits/s

No. of slave stations connected | Max. 4 sets
Remote /O area Slave station 1 |Input: 36 points (01000 to 01043) Output: 24 points (01400 to 01427)
(Allocation of master Power error input (01047)
station) Slave station 2 |Input: 36 points (01100 to 01143) Output: 24 points (01500 to 01527)
Power error input (01147)
Slave station 3 |Input: 36 points (01200 to 01243) Output: 24 points (01600 to 01627)
Power error input (01247)
Slave station 4 |Input: 36 points (01300 to 01343) Output: 24 points (01700 to 01727)
Power error input (01347)
Communication line  Shielded twisted pair cable. Party line connection. 2-wire system

Total length: 500 m (76800 bits/s), 1 km (38400 bits/s)
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[2] Wiring

JW10 JW10 JW10 JW10 JW10
(000) \ (001) (002) ( \ (003) (004)
A e A T e A T AT
L2 ] L2 { L2 { ] L2 ] L2
SHLD SHLD SHLD Y SHLD SHLD

1 Class-3
= = = — grounding™=
Class-3 grounding Class-3 grounding Class-3 Class-3 grounding
grounding| Shielded twisted pair cable

Total cable length: Less than 1 km
| RS-422A

Note 1: Do class-3 grounding for SHLD terminal. The operation without class-3 grounding may
cause malfunction due to noise.
Note 2: Never branch a communication cable into more than 3 lines.

>

O Good X Bad
Conjunction terminal Connection using
a connector

[3] Setting system memory
+ When remote /O is used, set the following system memory in master and slave stations.

(1) System memory of master station

#234 | Communication mode | 02(H): Remote 1/0 mode (Note 1)
#235 | No. of slave stations | 001 to 004(D)

#236 | Transfer rate 00(H): 76800 bits/s, 01(H): 38400 bits/s (Note 2)
#237 | Own station number | 000(s)

(2) System memory of slave station

#234 | Communication mode | 02(H): Remote 1/0O mode

#236 | Transfer rate 00(H): 76800 bits/s, 01(H): 38400 bits/s (Note 2)

#237 | Own station number | 001 to 004(8) (Note 3)
#206 | Output status at er- | 00(H): Reset (All of own outputs are OFF)

ror of own station | 55(H): Hold the status just before error occurrence

Note 1 : To quit remote I/O communication, set #234 as 00(H). (Computer link mode)
Note 2 : Set identical communication speed for the master station and slave stations.
Note 3 : Allocate slave station ID numbers for each with sequential numbers from 001.

Note 4 : Communication mode and station number are set on system [Example of label]
memory. We recommend to mark these settings on a label Data link
and stick it on each case for easily readable the set contents. #001

[4] Communication flag
« Communication condition of a master station and each slave station can be confirmed by
communication flag of master station.

Communi-

cation flag Contents

07340 | While normally communicating with all slave stations: ON
07341 | While normally communicating with slave station 1: ON
07342 | While normally communicating with slave station 2: ON
07343 | While normally communicating with slave station 3: ON
07344 | While normally communicating with slave station 4: ON
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[Example of communication flag state]

Master station

#234=02(H)
#235=003(D)
#236=00(H)
#237=000(8)

-

N\

Slave station 1

/

#234=02(H)

#236=00(H)
#237=001(8)

Slave station 2

/

#234=02(H)

#236=00(H)
#237=002(8)

Slave station 3

#234=02(H)

#236=00(H)
#237=003(8)

/

1) In case of normal communication (Master station communicates to all save stations normally.)
Master station

07340
07341
07342
07343
07344

ON

ON

ON

ON

OFF *

*Not in use

2) When master station is error (Power OFF, disconect, stop mode, module error)

Master station

07340
07341
07342
07343
07344

3) When slave station 1 is error (Power OFF, disconnect, stop mode, module error)

Master station

07340
07341
07342
07343
07344

Note: If slave station 1 has an error (power OFF, not connected, or module error), the master station stops

OFF

OFF

OFF

OFF

OFF *

OFF

OFF

ON

ON

OFF *

*Not in use

*Not in use

operation and communication with all the slave stations.

When slave station 1 recovers from error condition, the master station resumes operation and
communication with all the slave stations.
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[5] Operation condition of remote I/O slave station
« The table below shows statue of remote I/O slave station at normal and error occurred condition.

Indication lamp Status of output port Halt Erzrszotgeggg D)
System condition powER| RUN | ERR [COMM |#206 = 00(H) |#206 = 55(H) | OUtput Wiaster | Slave
(green) |(green)| (red) |(green) |(set by slave station)set by slave station) Note 1: | giation | station
Nor- Maste.r station is operating ON ON OFF Blink Close _ B
mal | (monitor, change mode) ® ° O o - - (ON)
Master station has
stopped operation ON OFF | ON OFF OFF Latch Open — 53
(program mode) | @ O [ O (OFF)
: Codes
Master station
) ' ON | oFF | ON | OFF OFF Latch Open |otherthan| 53
error
[ O L O (OFF) |53 and 22
Slave station is
ON | OFF | ON | OFF OFF Latch Open 53 53
not connected Y O P O (OFF)
Error *Note 2
"Note 3 Slave stationerror| | e | oy | oFF OFF Latch Open | 53 |*Note3
(except battery error) ® o ° o (OFF)
S| *Note 4
tati
oo Steto oN | oN | ON | Biink - - Close | | 22
attery error
Y ® | e  ©® | O (ON)
Slave station 0
OFF OFF OFF | OFF OFF OFF OFF pen 53 —
power Ol o| o] o (OFF)
*Note 1 : JW-1324K/1342K do not have halt output.
*Note 2 : In case of CPU error or input/output error, status different from above may occur.
*Note 3 : When slave station error occurs, its error code is stored into slave station’s system memory #160 to
#167 at power input of slave station.
Error codes of slave station are the same as error codes of master station . See “8-3 Self diagnosis”
for details.
*Note 4 : A slave station battery error can be monitored with the slave station battery error flag on a remote

I/O master station.

(ROM version : version 2.3 or later)

Slave station battery error flag

Contents

01047 Slave station 1 battery error
01147 Slave station 2 battery error
01247 Slave station 3 battery error
01347 Slave station 4 battery error

The slave station battery
error flag will be turned ON
in the a remote 1/0O area
input relay on the master
station when the battery
voltage of any slave station

drops below 2.5V.

* When system memory of the JW10 is set to #234 = 02(H) and #237=000(8), the JW10 functions as
remote I/O slave station.
In this case, the JW10 performs only I/O refresh and you can set system memory.

+ Do not use halt output of slave station.
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[6] Communication timing and transmission time required
(1) Communication timing
+ The master station communicates, exchanges remote /O data, and refresh communication flag
synchronous with master station’s scan cycle.
Scan time of the master station increases with these intervals (one communication cycle time) only.

Lo One scan time _
Communication Communication
Data exchange Data exchange
Refresh communication flag Refresh communication flag
Master station | i
PC scan cycle [e] ¢ # | 110 # | [1/0]
Slave | Slave |Slave | Slave Slave[Slave] Slave | Slave
station 1istation 2/station 3|station 4 station 1[station 2/station 3|station 4
|
One communication cycle

+ When an error occurs during communication between the master station and slave stations, it
stops remote I/O communication and PC operation, and enters into error condition. The master
station also turns OFF communication flag of its own station and error occurred slave station.
Possible causes of errors are as follows:

(D Occurrence of sum check error.
2 Slave station is in stop mode or abnormal condition.
(3 Slave station is not connected or there is disconnection of a cable.

+ When the master station is in stop mode or is in abnormal condition, it does not communicate
with any slave station.

(2) Transmission time required
+ Required interval time T for the remote 1/O master station to communicate with all the slave
stations (one communication cycle time) is as follows:

Number of 78600 bits/sec. 38400 bits/sec.
stations (#236 = 00) (#236 = 01(w)
1 3.8 ms 7.6 ms
2 6.4ms |1.2+2.6 X numberofl 128ms [2.4 + 5.2 X number of
3 9.0ms |slave stations (ms) 18.0ms |slave stations (ms)
4 11.6 ms 232 ms
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(3) Communiction delay time
+ When receiving data with remote 1/O, the following delay will occur.

| 01000 01400 |
| M
| I / |
One scan time ! Communiction and data exchange
Master station scan cycle I/O| | |I/O | | |I/O| |
External contact , :
point ' 1 1
Input port : [ 2 :
01000/ |ogic side T ; ;
Data memory !
Data memory !
Output port : . | |
01400| tatch — : | :
Output port E : : : : !
output element [ To ! Ts | Ta CoTs

T1:
Te:

Ta:
Ta:
Ts:

Delay on input port (response time from OFF to ON)

Time until completion of writing data onto master station data memory (maximum one scan
time)

Operation time (one scan time)

Time until completion of outputting operation result to output port (one scan time)

Delay of output port (response time from OFF to ON)
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( Chapter 14 How to Use the MMI Port )
14-1 MMI port

» The JW10 MMI port has two modes: PG mode and computer link mode.
» The mode is selected by the PG/COM signal voltage on the MMI port.

PG/COM signal Mode Pin no. |Signal name
High (open) PG mode ; 2)\(/ (Veo)
Low (GND) Computer link mode 3 T
4 PG/COM
MMI port 5 GND
o® ot 0% 02 of 6 5V (Vce)
Og Og O7 OG5 7 /RX
8 /TX
9 GND

(1) PG mode
* A support tool, like the JW-13PG, is connected to perform JW10 programming and monitoring.
» The support tool and the MMI port must be connected using a special connecting cable (JW-

12KC).

Hand-held

rogrammer Personal computer

progier JW10

— Converter
% JW-12KC H = JW-12KC
JW-13PG[A],[B]
t Ladder software
H JW-50SP/52SP/92SP

(2) Computer link mode

» The JW10 can communicate to a host computer or an LCD control terminal.
(The JW10 can receive host computer's commands and response to the host computer.)

» Even if the JW10 is stopped or something is wrong with it, communication is still possible. (With
the exception of a problem in the communication facility itself)

» The functions are the same as those of a computer link through a communication port. However,
when the communication port is used, it allows you to communicate with up to 63 JW10s. But, if
the MMI port is used, the host computer can only be connected to one JW10.

» The MMI port computer link and various other functions (computer link, data link, remote 1/0)
from the communication port can be used simultaneously.

Host
computer

LCD control
terminal

oo

ZM-30E/L
ZM-40D/L
ZM-61E/T
ZM-70D/T

JW10

RS-232C/422 converter
(Z-101HE)
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14-2 PG mode

 In the PG mode, a connection between various types of support tools and JW10 allows you to
perform programming and monitoring.

+ Pay attention to support tool models used because the JW10’s functions may be limited, depending
on the tool’s version.

[1] Types of support tools
(1) Models that allow you to use all of the JW10 functions

mer

(Ver. 5.3 or later)

Part name Model name Summary
Hand-held program-|JW-13PG « 16-character, 4-line, dot-matrix LCD display
mer (with@ , mark) * Instruction word program, monitor
Multipurpose program- | JW-50PG * 640 X 480 dot LCD

+ One unit of 3.5" FDD, one unit of 2.5" HDD (256 MB)
» Ladder/instruction word program, monitor

Ladder software

JW-50SP
(Ver. 5.3 or later)

* IBM-PC ladder software
« Comes with an RS232C/RS422 converter
« Ladder/instruction word program, monitor

JW-52SP
(Ver. 5.3 or later)

* DOS/V personal computer ladder software
« Comes with an RS232C/RS422 converter
* Ladder/instruction word program, monitor

JW-92SP
(Ver. 5.3 or later)

» PC-98 personal computer ladder software
« Comes with a communication adapter
* Ladder/instruction word program, monitor

» For more details about the operation methods of any model, see the instruction manual for a specific

model.

(2) Models that allow you to use limited JW10 functions

(Ver. 5.21 or earlier)
JW-52SP
(Ver. 5.2 or earlier)
JW-92SP
(Ver. 5.2 or earlier)

Part name Model name Limited description

Hand-held program- |JW-2PG » Usable for the full range of JW20 functions.

mer JW-11PG * The following JW10 functions and instructions (which
JW-12PG the JW20 does not have) cannot be used.
JW-13PG (D TMR/CNT instruction specified by register
(Without, mark) (2 F-80 (byte specified 1/O refresh) instruction

(3 F-81 (bit specified 1/O refresh) instruction

Ladder processor Il Z-100LP2F + « Usable for the full range of JW20 functions.
Z-3LP2EM * The following JW10 functions and instructions (which
(Ver. 5.2 or later) the JW20 does not have) cannot be used.

Multipurpose program- | JW-50PG (D TMR/CNT instruction specified by register

mer (Ver. 5.2 or earlier) (2 F-80 (byte specified 1/O refresh) instruction

Ladder software JW-50SP (3 F-81 (bit specified 1/O refresh) instruction

» Model setting: JW22CU




B Precautions for models with limited JW10 functions

* When using a model with limited JW10 functions, care should be taken to note the following

restrictions.

Model name Precautions
JW-2PG » Since the JW10 looks upon 7.5K words of the JW22’s (JW-22CU)
JW-11PG memory, pay attention to the following.
JW-12PG (D During programming, be sure to write the F-40 (END) instruction in the final
JW-13PG program address (JW-1324K/1342K: 02777, JW-1424K/1442K/1624K/

(without[A], B]mark)

1642K: 07777).

@ If data addresses (49000, E0000, etc.) which the JW22 has but the JW10
does not have are included in the program, a memory error will occur, and
no operation will be executed.

(3 The data memory which the JW22 has but the JW10 does not have will always
be read as 0. The current value of those addresses cannot be changed.

@ When instructions are used (F-05, F-06, etc.) which the JW22 has but the
JW10 does not have, UNDEFIND will be displayed. If the system is operated
in this state, memory errors will occur, and no operation will be executed.

(® When the system is connected to the JW10, an error message will be dis-
played, however, the contents of the error message may vary. (If an abnor-
mality is encountered, check the contents of the error message using the
error code found at system memory #160.)

®When all are initialized, ignore the [ ] shown on the right side of the LCD
display.

Note: In order to use the JW-2PG with the JW10, set the JW10 system

memory #136 to 02(H).

Z-100LP2F +
Z-3LP2EM
(Ver. 5.2 or later)

JW-50PG
(Ver. 5.2 or earlier)

JW-50SP
(Ver. 5.21 or earlier)
JW-52SP
(Ver. 5.2 or earlier)
JW-92SP
(Ver. 5.2 or earlier)

 Select the model type as 3.5K-words of JW22 (in the case of JW-1324K/

1342K), or 7.5K-words of JW22(in this case of JW-1424K/1442K/1642K).
Also, pay attention to the following.

(DWhen a program is written by PC transfer to the JW10 module, be sure that
you have written an F-40 (END) instruction at the final program address
(JW-1324K/1342K: 02777, JW-1424K/1442K/1624K/1642K: 07777).

(2 The timer/counter settings and the constants in the application instructions
cannot be changed.

@ If an instruction exists in the ladder software after the final program address
in the JW10, even though a program is written by PC transfer, it cannot be
written to the JW10 module. Then, when the program is checked, a check
error will occur. However, it is not related to the JW10 module’s operation.

@When an instruction or data memory address which the JW10 does not
have is written by PC transfer, a memory error will occur.

(®The data memory which the JW22 has but the JW10 does not have will
always be read as 0. The current value of those addresses cannot be
changed.

® 1t is not possible to read or write to the EEPROM.

(2 ROM which is written to using the PROM programmer transfer function cannot be
used.

® A comment will be displayed in the system memory setting screen. Since it
is a comment intended for the JW22, it may be different from the JW10
contents.

(@ Do not execute "the CU memory clear."
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[2] Support tool connections

+ Connect support tools to the MMI port on the JW10 module using the PG connecting cable (JW

12KC).

(D Hand-held programmer (JW-13PG)

(2 Multipurpose programmer (JW-50PG)

.
% [EIIII 5| |

JW-13PG JW10 basic module

.5 |

JW10 basic module

JW-50PG

3 Ladder software (JW-50SP/52SP)

@ Ladder software (JW-92SP)

IBM-PC DOS/V
personal computer

lﬁl

Converter . )
[mm JW-12KC H
FERER

JW-50SP/52SP

JW10 basic module

PC98 personal
computer

Communication

_ adpter Il .
a=—=a NI (il o]

JW-12KC

JW10 basic module

B Procedure for connecting the PG connection cable

(JW-12KC) and the JW10

(D Open the MMI port cover on the basic module.
(2 Connect the 9-pin connector of the JW-12KC cable to

the MMI port on the basic module.
(@ Secure it with the connector screws.

Bl Communication specifications

ltem Specifications

Data transfer standard | EIA RS-422A or equivalent

Transfer rate 19200 bits/s
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Connector
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E 1] screw
L)

i

PG connection cable
(JW-12KC)




B PG connection cable (JW-12KC) specifications

1) External view

D-SUB 25-pin D-SUB 9-pin
connector (female) connector (male)

Connector retention screw l

N

u]
(D] — swio sice
— h (to the MMI port)
2m
Spring lock plate
2) Wiring diagram
Support tool side JW10 (MMI port side)
D-SUB 25 pins (female) D-SUB 9 pins (male)
Signal name| Pin no. | Shielded wire (AWG28) [Signal name| Pin no.
RX 2 RX 2
/RX 15 /RX 7
X 3 TX 3
/TX 16 /TX 8
GND 5 GND 5
GND T e - 1
5V 12 % GND 9
5V 18 / 5V 6
GND 21 / PG/ICOM| 4
5V 25 (Pin number 4 is not
(The other pins are not connected.)

connected.)

145




14-3 Computer link mode

[1] Communication specifications
» The JW10 can communicate with a single host computer or a single LCD control terminal.

/ Host

compute

converter
(Z-101HE)

| RS-232C/422

RS-422A

LCD control terminal

\ Max. 1 km

RS-422A

Max. 1 km /

Item

Specifications

Data transfer standard

EIA RS-422A or equivalent. Start-stop synchronous system

Transfer rate

38400, 19200, 9600, 4800, 2400, 1200, 600, 300 bits/s

Data style

Start bit 1 bit

Data length : 7 or 8 bits

Parity bit  : 1 bit (odd, even, none)
Stop bit 21 or 2 bits

Characters used

ASCII alphanumeric characters

Error check

Parity check, sum check

Number of stations connected

1 module [The station number is fixed at 001(8).]

Communication line

Shielded twisted pair cable. Cable total length: 1 km
4-wire system

[2] Wiring

(1) When using an RS-232C/422 converter

RS-232C/422 converter

JW10 MMI port

Shielded twisted - -
Host Z-101HE pair cable Pin no. |Signal name|
computer AN 1 5V(Vce)
FG |Frame ground———F~ D) A D) RX
TD |Lransmit datg > g () /A 7 /RX
RD fl?ecelve data 3| RD RD(+) A 3 TX
sG Signal groun -1 sG RD() /\ 8 X
SHIELD — I: 4 PG/COM
= 5 GND
L Class-3 6 5V(Vcc)
grounding 9 GND
Less than 15 |‘ Less than 1 km
RS-232C " RS-422A

(2) When connecting the JW10 to an LCD control terminal
See "Appendix-5. Connection with an LCD control terminal.”
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[3] Setting system memory
» When using the computer link mode, use the following system memory settings.

#226

Transfer specifi-
cations

D7 De Ds D4 D3z D2 D1 Do

0

L Transfer rate (300 to 38400 bits/s)
Parity (none, odd, even)

Stop bit (1 bit, 2 bits)

Data length (7 bits, 8 bits)

D-|Data length||Ds| Stop bit ||Ds|Ds| Parity |[D2|D1|Do|Transfer rate (bit/s)
0| 7bits [|O| 1 bit 0[{0| None ||1]1|1 38400
1] 8bits ||1| 2bits 0{1] Odd ||0|0|O 19200
1|/0| Even ||0|0 |1 9600
1|1 |Disable||0|1 |0 4800
of(1]1 2400
11010 1200
1101 600
11110 300

#227

Setting com-
puter link
station number
for MMI port

* Set own station's number of the MMI port into 0018).
» As the MMI port connection is only available as 1 vs 1, station
number of own station should only be "001¢8)."

« Initial value is 000(8).

[4] Communication requirements

» They are the same as for the computer link on the communication port. See "13-2 Computer link."

Note 1: Since only one-by-one connection is applied, the AD(H) and AD(L) (slave station address) in the

communication format must be "01."

147



(Chapter.1 5 Analog input/output module )

15-1 Outline
[1] JW-14AD
+ The analog input module JW-14AD converts an external analog input signal (voltage/current) to
11-bit/12-bit binary data.
* 4 channels can be input.

[2] JW-12DA
* The analog output module JW-12DA converts a 11-bit/12-bit binary data to an external analog
output signal (voltage/current).
- 2 channels can be output.

% When you use JW-14AD/JW-12DA, please use the JW10 basic module(JW-1424K/1442K/1624K/

1642K) of which version is 2.0 or more.

% A JW-14AD and a JW-12DA can be connected to above mentioned basic module respectively.

% External power supply (24VDC) is required.

* Set system memory for analog modules. (JW-14AD at #210,#211, JW-12DA at #212)

K The analog modules occupy special I/O register (JW-14AD at 30200 to 30207, JW-12DA at 30240 to
10243), but input/output relays are not occupied.

% The offset and gain adjustment of analog modules (JW-14AD/JW-12DA) are adjusted at shipping
and no need to adjust at customer’s side. When overall adjustment considered wiring resistance is

required, adjust them at external circuit.

B System configuration

! Analog input ! éAnang output!
Basic module Expansion module (max. 2 sets) ' module i module !
JW-1424K, JW-1442K JW-112N, JW-112S, JW-114S JW-14AD : JW-12DA

JW-1624K, JW-1642K JW-1124NS, JW-1324NS
Install the termination connector

at the terminated module.

One expansion cable JW-104EC(40cm) can be used at one system.
For others, use the cable (4cm) attached each expansion/analog input/analog output modules.
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15-2 Name and function of each part
[1] Analog input module (JW-14AD)

Expansion connector
cover

Terminal block cover

Terminal block cover

(Each over opened condition)
(2 Expansion connecthTerminal block
(IN) @POWER lamp
RRIRRIR o (3) Expansion connector
BT (o) O
| BlelEleik
Expansion cable(4cm)
% @@ L (Accessories)
Rating plate
(1) Terminal block  DIN rail lever

@ Terminal block
(2 Expansion connector (IN)

(3 Expansion connector(OUT)

@ POWER lamp

: Connects analog input signal line and power line.
: Connect with expansion connector (OUT) at previous

module(Basic /expansion /analog output module) by using
expansion cable (use accessory or JW-104EC).

: Connect with expansion connector (IN) at next module

(Expansion/analog output module) by using expansion cable
(use accessory or JW-104EC).Install the terminating connector

when the analog input modules is the terminated module.

: Green LED is turned on when internal 5VDC is supplied normally.

[2] Analog output module (JW-12DA)

Expansion connector cover

Terminal block cover

(Each cover opened condition)

(2 Expansion connectgp Terminal block
(IN) (@ POWER lamp

(3 Expansion connector
(OUT)

Expansion cable(4cm)

El

(Accessories)

Rating plate

DIN rail lever

(D Terminal block
(2 Expansion connector (IN)

(3 Expansion connector(OUT)

@ POWER lamp

: Connects analog output signal line and power line.
: Connect with expansion connector (OUT) at previous

module(basic /expansion /analog input module) by using
expansion cable (use accessory or JW-104EC).

: Connect with expansion connector (IN) at next module

(expansion/analog input module) by using expansion cable (use
accessory or JW- 104EC).Install the terminating connector

when the analog input modules is the terminated module.

: Green LED is turned on when internal 5VDC is supplied normally.

15-2



15-3 Wiring
(1) Separate signal lines and power line of the module from high voltage lines and power lines as
far as possible. Do not run signal lines and power lines in parallel with high voltage or power lines.
(2) MBS terminal screws are applied for either of terminal screws.Use crimp-style terminals equiva

lent to JIS standard 1.25-3, and securely fix with tightening torque 4 to 8 kgf-cm.

[Recommended crimp-style terminals ] '
JAPAN SOLDERLESS TERMINAL 3 T
MFG. CO., LTD ‘:;: >:| —
Model name :1.25-B3A 1.25-C3A 3mm(MIN) 3mm(MIN)
1.25-3 1.25-MS3 6mm(MAX) emm(MAX)

(3) Use the shieled twisted pair when wiring to the each terminal.
Use the cable given below or its equivalent for the shielded twisted pair cable.

HITACHI cable : CO-SPEV-SB (A) 0.5mm?
[1] JW-14AD

Terminal Contents
CH1| CH2| CH3| CH4|

Vil v2| v3 | va Voltage input terminal

U er I I Input voltage signal to terminal V and C for each channels (CH1 to 4) respectively.
; pp | 2I4VV \/|1 | C|1 V2 | c;|28|-||LD C1| C2| C3 | C4| Common terminal
ermina O |1 SHLDI |2 Electric current terminal

" 12 | 13 14 | Input current signal to terminal | and C for each channels (CH1 to 4)

and connect between terminal V and | respectively.

lower | * [ V3 [ C3 ]| Vv4a | C4|

Shield terminal (SHLD of each channel are connected each other at internal circuit)

terminal | * I 13 |SHLDI 14 | SHLD SHLD| SHLD|SHLD|SHLD Connects to flame ground (FG).
24V 24 VDC power supply input terminal (+)
ov 24 VDC power supply input terminal (—)
External device Shielded twisted
pair cable Voltage 7.5K \VbD1
"""""" 5V 5 |
------ 15K
15K L CH1

— CH2

ouT
2 2 | Roc |\ D
7.5K ADC IN
. . ) V4
External device Shielded twisted Current +15V +15
Poeanie — vt [ 14 | 250 15K * ¢
I ] 15K 1 CH4
- tasv —
Constant-voltage
suppl Shielded twisted
air cable 15y
..... SR +
A Filter ohree  [=5V
Do erminal [ Vppy~
regurator] _Vopz

ES &

+ Keep the wire from the shield as short as possible (30mm or less).

+ Connect shield line to SHLD terminal and flame ground (FG) using twisted wire of apx. 1.25mm?
via SHLD terminal.

+ Use this module dedicated constant-voltage supply or 24VDC power supply of basic module for the

24VDC input power supply.
+ Short the | terminal and V terminal for current input.
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[2] JW-12DA

Terminal
Contents
CH1 CH2
V1 V2 Voltage output terminal
Output voltage signal to terminal V and C for each channels (CH1 to 4) respectively.
Upper [24V ] V1 [ C1 V2 | C2 | put voltage s L 1o
t rminaI OV_l |1 | SHLD |2 | SHLD C1 C2 Common terminal (C1 and C2 are connected each other at internal circuit)
e Electric current terminal
I 12 Output current signal to terminal | and C for each channels (CH1 to 4) respectively.
SHLD SHLD Shield terminal (SHLD of SH1 and SH2 are connected each other at internal circuit)
Connects to flame ground (FG).
24V 24 VDC power supply input terminal (+)
oV 24 VDC power supply input terminal (—)

External device Shielded twisted

External device Shielded twisted
air cable

Constant-voltage
supply

pair cable

pair cable

Shielded twisted

e

[

24

G

[©

VD1
Voltage +15V I
output | V1 WK 360
-15V DAC
'£1sv 1
Tisv
V[I)m
360
15V DAC
15V +15V 2
625 1 30K 2
15V %5\, %

+15V
Three 15V
terminal [ Vo1
regurator|—YDb2
+

via SHLD terminal.
+ Use this module dedicated constant-voltage supply or 24VDC power supply of basic module for the

24VDC input power supply.
* If the input impedance of the external device is high, the

effect of AC induction becomes larger for voltage inputs.
In this case, connect a load resistor of about 1k ohm
across the input terminals of the external device.

* The maximum load resistance of the current output is 500
ohm. If the sum of the input resistance of the external
device and the line resistance exceeds 500 ohm, the
linear accuracy of the output current deteriorates.

- If the OV terminals of external devices are connected, a
circuit will form through the outputs for CH1 and CH2.
If the external devices are affected as a result, either
provide a commercially available isolating amplifier for
one channel.

* Keep the wire from the shield as short as possible (30mm or less).
+ Connect shield line to SHLD terminal and flame ground (FG) using twisted wire of apx. 1.25mm?

External device

1 kohm 1,/4W

JW-12DA
terminal block

\

X e
@ SHLD

JW-12DA
terminal block

External device

—

External device 7\

,/Isolating amplifier

C

SHLD

o0

777
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15-4 How to use JW-14AD

[1] Operation mode

Select one of the below three modes by setting system memory #210.

#210(I-!!EX) Operation Analog input Digital value

Set value| Initial valuel mode |Voltage input [Current input
01 Mode 1 0 to10VDC — 0 to 4000 (12 bits binary)
02 Mode 2 | 0to5VDC |0to20mADC| 0 to 2000 (11 bits binary )
03 Mode 3 1to 5VDC |4 to 20mADC 0 to 2000 (11 bits binary)
00 O JW-14AD does not work. (can not convert analog to digital)

Note : JW-14AD has 4 channels, but above setting is applied 4 channels all.

[2] Allocation of data memory

The converted digital data from analog data are stored at special register for JW-14AD.

Special register for JW-14AD
Channel

Byte address | D7 |D6 | D5 |D4 |D3 |D2 | D1 | DO
CH1 10200 27 |26 |25 |24 |28 |22 | 2" | 2°
30201 O|0 |0 |0 |22 2% |28
10202 27 |28 |25 |24 |28 |22 | 2T | 2°

CH2 212 2
10203 0|0 |0 |0 |22 2|28
10204 27 |28 |25 |24 |28 |22 | 2t | 2°

CH3

10205 0O|0 |0 |0 |22 2|28
310206 27 |28 |25 |24 |28 |22 | 2" | 2°

CH4 212 |2
10207 0O|0 |0 |0 |22 29|28

The stored data is binary value, but you can handle them as decimal data by adding each bit’'s weight
as blow shown. (0 to 4095)
211 210 29 28 27 26 25 24 23 22 21 20
| 2048 | 1024 | 512] 256 | 128 | 64 |32 |16 | 8 | 4 | 2 | 1 |

JW-14AD does not occupy I/O relay area (00000 to 00777).

(Example)
JW-1424K JW-14AD JW-1124NS Allocation of input/output relay number
nnnnnnnnnnnn : || | | Input relay Output relay
= E%]DE%] = JW-1424K |00000 to 00027 [00400 to 00417
) ) JW-14AD — —
Input - 24 points Input = 8 points 1,1 124NS{00030 to 00037 |00420 to 00427
Output : 16 points Output : 8 points
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[3] Averaging function
When input value change rapidly, averaging function average input values and outputs an average
value in specific period.

It average prior five analog input data and get an average value following below procedure.

Average data = Delete maximum and minimum value in prior five data and

average remained three data.

Data refresh N—4 N—3 N—2 N—1 N

| l | | l |
| — i N I

1 scan time

(Example) N-4th. data = 161
N-3rd. data = 120
N-2nd. data = 154
N-1st. data = 160
N th. data = 190-

Minimum value

Maximum value

In case of above data

Average value at Nth. = (161+154+160)/3=158 (rounds to integral number)

The first four scanned data after operation start are output without averaging.
Set system memory #211 for averaging function as below
#211(HEX)
Set value Initial value
00 O  |Averaging disable
01 Averaging enable

Contents

- Note : JW-14AD has four channels, but above setting applies all channels.
15

[4] Module status in error

PC status Digital value (at 30200 to 30207)
External 24VDC power supply is disconnected RUN Maximum value(4095 at mode1, 2047 at mode 2 or 3)
PC stop STOP Holds prior data before PC stop
#210=00 RUN
Except for STOP HOLD:JW-_1 AllAD does not execute (not convert analog
#210=00.01.02.03 “Note to digital)

*Note : Store error code 23(H) at system memory #160 to #167 and PC stop.

(23(H) : System memory setting error)

15-6



15-5 How to use JW-12DA
[1] Operation mode

Select one of the below three modes by setting system memory #212.

#212 (HEX i Anal

Set value (Initial v)alue Op;r:;?n Digital value Voltage o;}:ﬁ g:rtrz:tt output
01 Mode 1 0 to 4000 (12 bits binary) | 0to10VDC -
02 Mode 2 0 to 2000 (11 bits binary) | 0to 5VDC |0 to 20mADC
03 Mode 3 0 to 2000 (11 bits binary) | 1to 5VDC |4 to 20mADC
00 O JW-12DA does not work. (can not convert digital to analog)

Note : JW-12DA has 2 channels, but above setting is applied 2 channels all.

[2] Allocation of data memory

The converted analog data from digital data are stored at special register for JW-12DA.

Special register for JW-12DA
Channel

Byte address | D7 |D6 | D5 |D4 (D3 |D2 | D1 | DO
10240 27 |28 |25 |24 |28 | 22 | 2! | 2°

CH1 212 12
10241 O|0 |0 |0 |2"|20] 2° |28
10242 27 26 25 4 3 2 21 20

CH2 21 2° |2
10243 Olo| 0| o |on]o0] 29| o8

The stored data is binary value, but you can handle them as decimal data by adding each bit’s
weight as blow shown.(0 to 4095)

211 210 29 28 27 26 25 24 23 22 21 20
| 2048] 1024 | 512 [256 [ 128 | 64 | 32 |16 [ 8 | 4 | 2 | 1 |

JW-14AD does not occupy I/O relay area (00000 to 00777).

(Example)

JW-1424K Allocation of input/output relay number

JW-12DA JW-1124NS

Input : 24 points
Output : 16 points

Input - 8 points
Output : 8 points

[3] Module status in error

Input relay

Output relay

JW-1424K

00000 to 00027

00400 to 00417

JW-12DA

JW-1124NS

00030 to 00037

00420 to 00427

PC status | Analog output value(between terminal V and C or | and C)
External 24VDG power supply is disconnected RUN 0V or OmA
PC stop STOP Holds prior output value before PC stop *Note 1
#212=00 RUN
Except for STOP HOLD:JW-12DA does not execute
#212=00.01.02.03 “Note 2 (not convert digital to analog)

*Note 1 : Holds output value when system memory #206=0 (reset output when PC stop).

*Note 2 : Store error code 23(H) at system memory #160 to #167 and PC stop.

(23(H) : System memory setting error)
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15-6 Specifications
[1] JW-14AD Performance specifications

Specifications
ltem - :
Volatge input Current input
No. of input channel 4 channels
Analog input range 0to 10VDC 0 to 20mADC
Absolute maximum input signal —1V, +15V OmA, +25mA
Input impedance 30k ohm 250 ohm
Digital output 0 to 4000(12 bits binary value) 0 to 2000(11 bits binary value)
Resolution 2.5mV (10V/4000) 10 A (20mA/2000)
Overall accuracy +0.5% or less (full scale at 25°C)
+1% or less (full scale at 0 to 55°C)
A/D conversion time 1 scan time/ 4 channels
[Mode 1]
4QQB s
0 — 5
2000 e !
0 5V 10V
I/O characteristics
[Mode 2] [Mode 2]
DOGT}--weerreermmeersessenenes 2047wy
200w / 200 -wweeeeeeeeeeeeeeeeeee 5
0 5V 0 20mA
[Mode 3] [Mode 3]
2047} -eereeeeeenes 204 7eeemeeeeeeeees
200w / 2000wy 5
ol 1V 5v 0l 4mA 20mA
Opearaion display POWER lamp(Green LED is turned on when internal 5VDC is supplied normally.)
External power supply | 24VDC=10%(includes ripple) Spike noise 50mVP-P or less (max.100mA)
Insulation system Photocoupler isolation (Each channels are not isolated.)
Insulation resistance | 500VDC for 10M ohm or more (between input terminal and secondary circuit)
Dielectrical strength 500VAC for one minute (between input terminal and secondary circuit)
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[2] JW-12DA Performance specifications

Item

Specifications

Voltage output Current output

No.of output channels

2 channels

Analog output range

0to 10VDC 0 to 20mADC

External load resistance

500 ohm or more 500 ohm or less

Digital input

0 to 4000 (12 bits binary value) 0 to 2000 (11 bits binary value)

Resolution

2.5mV (10V/4000) 10 £ A (20mA/2000)

Overall accuracy

+0.5% or less (full scale at 25C)
+1% or less (full scale at 0 to 55°C)

D/A conversion time

1 scan time/ 2 channels

I/0 characteristics

[Mode 1]
10V
5V
0 2000 4000 4095
[Mode 2] [Mode 2]
5V 20mA
0 2000 é047 0 2000 2047
[Mode 3] [Mode 3]
5V 20mA
4mA
1V : :
0 2000 2047 0 2000 2047

Operation display

POWER lamp(Green LED is turned on when internal 5VDC is supplied normally.)

External power supply

24VDC £10% (includes ripple) Spike noise 50mVP-P or less (max.200mA)

Insulation system

Photocoupler isolation (Each channels are not isolated.)

Insulation resistance

500VDC for 10M ohm or more (between output terminal and secondary circuit)

Dielectrical strength

500VAC for one minute (between output terminal and secondary circuit)
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[3] General specifications

[4]

Specifications

Item JW-14AD | JW-12DA
Storage temperature -25t0 70C
Ambient temperature 0t0 55C

Ambient humidity

5 to 90% RH(non-condensing)

Vibration resistance

JIS C 0911 or equivalent , Amplitude 0.15mm(10 to 58Hz),
1G(58 to 150Hz) (2 hours in each of XY and Z axis)

Shock resistance

JIS C 0912 or equivalent 15G (3 timesin each X, Y and Z axis)

External wire
grounding system

Connect to a terminal block(M3X7mm self lockup screw)
Applied with crimp-style terminal : JIS 1.25-3 or equivalent

Installation

Direct installation or using DIN rail (35mm width)

Outline dimension

64mm(W)>X90mm(H)X76mm(D)

Weight Approx. 180g Approx. 195¢
Grounding Class-3 grounding
Accessories Instruction manual X 1 Expansion cable(4cm) X 1

Outline dimension drawings (JW-14AD and JW-12DA in common)

90

64

[Unit : mm]
(Mounting dimensions to panel)

Gap between modules :
10 to 30 (when attached cable is used)

........................... S

80
90

76 54
64
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(' Chapter 16. Trial Run

)

16-1 Check points prior to trial run

When installing and wiring are completed, check the following points, prior to supplying power to the

JW10.

1 Check installation condition

\4

Is the JW10 installed on vertical surface of a
control panel?
Whether each module is fixed securely?

Whether the wiring is correct?

Whether the screws in the terminal block are
not loose?

Whether the cable size is correct?

Are the power lines twisted?

Do not input/output lines run parallel or close to
high voltage or high current lines?

Are output lines equipped with protection fuses?
Are shielded twisted pair cables used for
communication lines?

Is number of expansion cables (number of
expansion modules) used appropriate?

Is more than two JW-104EC (40 cm cable) not
used?

Is a termination connector installed on the end
expansion module?

Are cables and connectors securely installed?

Whether class-3 grounding is correctly grounded?
Whether the grounding is not co-grounded with
a high voltage board?

Whether source voltage is within rated voltage
(850 250 VAC) ?

5 Check power lines, input/output [7]
lines, and communication lines
|
A4
3 Check expansion cables and []
termination connectors
|
A
4 Check the connection of the []
grounding line.
[
\ 4
5 Check the voltage of the power []
supply source.
[
\ 4
6 Check the operation condition [7]
of the halt output circuit.
[

End

Whether halt output signal is connected
properly with sequence in outside PC?

16 -




16-2 Operation method for trial run

Operate the JW10 according to the following process after precautions for operation is checked.

1 Connect support tool.

\4

» Connect a hand-held programmer JW-13PG or
the like.

* Check whether the "POWER" lamp is "ON."

2 Supply power
[
v
3 All initialize
[
A 4
4 Set system memory

+ Clear system memory, program memory, and data
memory by all initialize functions.

Y

5 | Check the wiring to 1/O port

See the "7-3 System memory."

\4

Check the input port wiring using the display of
the input indication lamp or the monitoring
function of the support tool.

Check the output port wiring by forcing the switch
set/reset of the output relay in the support tool.

+ Write program using a hand-held programmer JW-
13PG or the like.

« If a program is stored in a multipurpose
programmer JW-50PG or the like, transfer this
program onto the JW10.

Confirm whether the "RUN" lamp is "ON."
Check PC motion.

6 Programming
[
\4
7 Run trial operation
[
A4
8 Revise the program
|
A4
9 Save the program

» Revise the program, if it is not correct.

\ 4

( End )

» Write the program in a floppy disk or a ROM.
Make sure to indicates model name of PC,
program capacity, facility name, and date on
recorded program.

* Print out the program using a printer.
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(Chapter 17. Maintenance and Check
17-1 Periodical check

The following table is the recommended periodical check of used items, so as to keep the JW10
operating normally and in the best condition:

B General items

check that it is within the specifications.

Check items Check contents Standard Remarks
Ambient temperature 0to 55°C
Ambient humidity | Within the specifications 5 to 90% RH No condensation
At h Temperature in the control box becomes N .
mosphere the ambient temperature when the JW10 0 corrosive gas, etc.
Vibration is installed in a control box. No
Shock No
Bl Basic module
Check items Check contents Standard Remarks
Measure input voltage at the terminal block and
Power voltage 85 to 250 VAC

Power voltage 24
VDC for sensors

Measure output voltage on power terminals for sen-
sors, and check whether it is within the standard.

24 VDC =10%

Input port power

Voltage supplied at cable to input port is with

10 t0 26.4 VDC

Terminal 0 to 3

sic module

the specifications. 2010 26.4 VDC Terminal 4 to
JW-1324K
250 VAC max. JW-1424K
Output port power Voltage supplied at cable to output port is with | 30 VDC max. JW-1624K
the specifications. JW-1342K
4.5 t0 27VDC JW-1442K
JW-1642K
Error lamp of ba-
Visually check error lamp (ERR) Light OFF

The basic module is fixed firmly.

No looseness

Terminal block screws have not been loosened.

No looseness

Installed condition

Are expansion cables and a termination con-
nector securely installed on expansion connec-
tor?

Should be se-
curely installed

JW-1324K/1342K
are unnecessary
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Bl Expansion module

power voltage

minal, and check whether it is within the stan-
dard.

24 VDC *+10%

Check items Check contents Standard Remarks
Voltage supplied at cable to input port is with 20 10 26.4 VDC JW-112N
Input port power P 0 26. JW-1124NS
putportp the specifications. JW-1324NS
Output port Voltage supplied at cable to output port is with 250 VAGC max. JW-114S
power - 30 VDC max. | 1124NS
the specifications. ) JW-1324NS
4.5t0 27VDC JW-112S
The expansion module is fixed firmly. No looseness
Installed condi-|Terminal block screws have not been loosened. | No looseness
tion Are expansion cables and a termination con- | Should be se-
nector securely installed on expansion connec- |curely installed
tor?
B Analog input module/ analog output module
Check items Check contents Standard Remarks
24 VDC Measure output voltage on 24 VDC power ter-

Installed condi-
tion

The analog input module, analog output mod-
ule are fixed firmly.

No looseness

Terminal block screws have not been loosened.

No looseness

Are expansion cables and a termination con-
nector securely installed on expansion connec-
tor?

Should be se-
curely installed

Hl Others

Verify that the program stored in a ROM (EPROM or EEPROM) or a floppy diskette (FD) is the same
as the currently operating program.
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17-2 Troubleshooting

In the event of abnormality, check the lamp (RUN, ERR) of the basic module, and remedy according
to the check flow depending on the state.

[1] State of LED

RUN ERR Remarks

OFF O ON @ |Detectable error for self-diagnosis H( Check flow 1 )

OFF O OFF O  [Power supply OFF ~ (_ Checkflow2 )

Blink © OFF O [Halt mode — ( Checkflow3 )
Disable detection error by self-diagnosis (input relation) HC Check flow 4 >

ON @ OFF O Disable detection error by self-diagnosis (output relation) %C Check flow 5 >

ON @ ON @ [Others — (_ Checkflow1 )

[2] Precondition of check flow
This check flow describes the countermeasure method (replacement of defective module and
subsequent restoring method) in the event the system running normally so far suddenly breaks down.
Therefore, the following cases are excluded.
@ Momentary failure due to transient abnormality due to noise or other effect (irreproducible trouble).
2 Trouble due to effect of ladder program (customer's application).

[3] Prepare for causing trouble
1. Back-up for program memory and system memory
When the CPU board is abnormal, the current program memory and the like may not be
saved by the support tool, or the saved data may be incorrect. Therefore, store the latest
program memory and back-up of system memory always in the floppy disk (FD).
In the case of ROM operation, store the back-up in the FD with spare ROM, too.

2. Prepare for support tool
Prepare the support tool that can load/save of hand-held programmer or program.

3. Prepare for spare parts
Prepare always a spare of each module to be ready for abnormality.

4. Prepare for setting system memory table, I/O relay allocation table
For prompt trouble shooting, prepare the "system memory setting table" and "l/O relay allocation

table."
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[4]

Check flow

Check flow 1

Monitor system memory #160 using a hand-held programmer JW-13PG

<Operation procedure of JW-13PG>

U7 SATh ° g =4
[ el 55 e I 2 I e 0 o

Treatment

Reinput the power and if this error occurs, replace the basic module.

Reinput the power and if this error occurs, initialize all memory. Then load the
program and system memory again. If the error is still not cleared, replace the
basic module.

Reinput the power and if this error occurs, initialize all memory. Then load the
program and system memory again, and rewrite onto a ROM. If the error is still
not cleared, replace the basic module.

Reinput the power and if this error occurs, check user program address having
the error with #052 and #053. Then, rewrite the program. If the error is not still
cleared, initialize all memory and load the program and system memory again. If
the situation is still not changed, replace the basic module.
Note 1: If JW10 has grammatical error on the program (doubled use of OUT
instruction or the like), be careful as "user program error 1" occurs and
it cannot operate. After inputting the program, check the program using
a hand-held programmer, and check grammatical error of the program.
(Operation of JW-13PG)
(Program mode) """
If 55(H) is stored in register #055 in the system memory, the JW10 will continue
operation without halting in a "user program error 1" status when it detects
grammatical error.(The option is available in version 1.4 or later ROM code.)
Some support tools can be used with the JW10 by partly limiting func-
tions of the JW10 (see page 14 * 2 for details). If any of these support
tools is used with the JW10, instructions and data memory which are
not available with the JW10 may be input to the JW10. Be careful that if
these instructions or data memory are input, "user program error 1"
occurs at start operation and the JW10 cannot start operation.

Note 2:

Reinput the power and if this error occurs, check that there is no endless pro-
gram or a program having long operation time (more than 200 ms). If the error|
cannot be cleared, initialize all memory and load the program and system
memory again. If the problem is not solved, replace the basic module.

Reinput the power and if this error occurs, check system memory address, hav-
ing the error with #054. Then, revise the value of the system memory. If the error
cannot be cleared, initialize all memory and load the program and system
memory again. If the problem is still not solved, replace the basic module.
Note 1: Be careful that if value exceeding the specified range is set on a system
memory, "system memory error" occurs at startup of the JW10 and the
JW10 cannot be operated.

Value Contents
of #160

20 |System ROM error

22 |Battery error

27 |RAM error

31 Watchdog timer error

26 |User ROM error

21 User program error
1
(instruction code
check)

24 |User program error
2
(parity check)

25 |User program error
3
(endless program
check)

23  |System memory er-
ror

44 |1/O bus error

Reinput the power and if this error occurs, check installation condition of termi-|
nation connector and expansion cable. If the error cannot be cleared, replace
the termination connector or expansion cable. If the problem still exists, replace
the basic module, and then if not solved, replace the expansion module, too.
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Value of
#160(H)
53 |Communi-|* Incase of #234 = 02 (remote 1/O)
Reinput the power and if this error occurs, check wiring condition of the communication
cable which is lead to a slave station having turned OFF its communication flag. If
the error cannot be cleared, replace the slave station with the communication flag
OFF. If the problem still exists, replace the basic module.
* In case of #234 = 02
Reinput the power and if this error occurs, initialize all memory, and load the program
and system memory, again. If the error cannot be cleared, replace the basic module.
Reinput the power and if this error occurs, initialize all memory. Then load the program
and system memory again. If the error is still not cleared, replace the basic module.
Note 1: Power error (error code 13) is always written at inputting the power. This is not
abnormal.
If the JW10 cannot|Reinput the power and if this error occurs, replace the basic module.
communicate with a
hand-held program-
mer ("PC KIND?" is
displayed)

Contents Treatment

cation error

Other code

Check flow 2

Confirm POWER lamp

Is POWER lamp
ON?

Replace basic module

Check power voltage of power terminal on the basic module

85 to 250 VAC Replace basic module

N

| Check external wiring or external power supply, etc.

Check flow 3

| Enter operation mode (monitor or change mode) using a hand-held programmer

Does the JW1 \
enter operation » Recovery
mode?

N
To check flow 1




Check flow 4

This flow shows the checking procedure in the event of abnormality of input signal not detected by the
self-diagnosis of the CPU.

Example of the error

+ All inputs of specific basic/expansion module fail to be turned ON.

» Specific input fails to be turned ON (OFF).

* Among input signals of a same basic/expansion module, operation of a certain input signal
affects other input signal.

| Countermeasure | Error input signal

(D Measure the voltage between the corresponding input terminal of the basic/expansion
module and the common terminal using a tester.
« If supply voltage is applied between terminals: ON
« If supply voltage is not applied between terminals: OFF

(@ Check the state of input indication lamp of basic/expansion module.

(3 Connect hand-held programmer, and check ON/OFF by monitoring the data memory
(input relay) corresponding to the abnormal input.

\4 v
Incaseof D= 2=0Q In case of the others

\4 v
Check the external wiring Exchange the basic/expan-
and power supply. sion module

OK

\4
Exchange the basic/expan-
sion module

[The flow of input signal]

Input indication lamp:

@ @
Data memory CPU-+1/0 |/F circuit

|
, Common terminal

®

CoA
VAN @Jﬁower supply

.

1Input terminal

Hand-held programmer

®

17-6



Check flow 5

This flow shows the checking procedure in the event of abnormality of output signal not detected by
the self-diagnosis of the CPU.

Example of the error

« All outputs of specific basic/expansion module fail to be turned ON.
(In this case, it is highly possible that the fuse of load power output is melted down.)

» Specific output fails to be turned ON (OFF).

» Among output signals of a same basic/expansion module, operation of a certain output signal
affects other output signal.

| Countermeasure | Error output signal

(D Connect hand-held programmer, and check ON/OFF by monitoring the data memory
(output relay) corresponding to the abnormal output.

(2 Check the state of output indication lamp of basic/expansion module.

(@ Measure the voltage between the corresponding output terminal of the basic/expansion
module and the common terminal using a tester.
When the inter-terminal voltage is output ON voltage (about 1 V or less): ON
When the inter-terminal voltage is load supply voltage: OFF
Note 1: When the load power source is OFF and wiring to the load is disconnected, it

is abnormal if the output is normal.

A \ 4 \4
Incaseof O= @=0Q Incaseof W= @=® In case of the others
\ 4 Y A
Connecting load is error Check the external wiring
and power supply.

#OK

[The flow of output signal]

: Output indication:
1 lamp !
| E— > |

' Qutput
| Datamemory CPU-+1/O I/F circuit : tern?inal
: @ | :
: ( R

i Common terminal

Hand-held programmer

®
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(Chapter 18. Specifications )

18-1 General specifications

Specifications

Items
JW-1324K | JW-1342K | JW-1424K|JW-1442K | JW-1624K| JW-1642K
Power voltage 85 to 250 VAC, 47 to 63Hz
Guaranteed voltage Available voltage interruption time of 20 ms max.
interruption time (In case a support tool is not connected)

Insulation resistance |10 Mohm min. at 500 VDC megger (between AC input terminal and FG terminal)
Dielectric strength | 1500 VAC, 50/60Hz for 1 minute (between AC input terminal and FG terminal)

1000Vp-p 1 us width impulse
(by noise simulator between the power line and FG terminal)

Noise immunity

Storage temperature —25t070°C
Ambient temperature 0to55°C
Ambient humidity 5 t0 90 % RH (non-condensing)
Atmosphere Free from corrosive gas
Vibration JIS C 0911 or equivalent amplitude 0.15 mm (10 to 58 Hz), 1G (58 to 150 Hz)
resistance (2 hours in each of X, Y and Z axis)
Shock resistance JIS C 0912 or equivalent 15G (3 times in each X, Y and Z axis)
Power consumption 30 VA 55 VA | 60 VA
Power capacity for 300 mA 400 mA
sensor (24 VDC £10%) (24 VDC£10%)
External wire ground- Connect to a terminal block (M3 X 7 mm self lockup).
ing system Applied with crimp-style terminal: JIS 1.25-3 or equivalent.
Installation Direct installation or using DIN rail (35 mm width)
Weight 4609 | 580g 7009 | 860g | 7509 | 890g

Grounding Class-3 grounding
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18-2 Performance specifications

Items

Specifications

JW-1324K | JW-1342K | JW-1424K | JW-1442K | JW-1624K |JW-1642K

Program system

Stored program system

Control system

Compatible cyclic calculation and interrupt dealing system

Processing speed

Basic instruction: 1.63 to 1.83us
(except OUT, TMR, CNT)

Basic instruction: 0.81 to 1.02us
(except OUT, TMR, CNT)

Type and numbers
of instruction

Basic instruction: 11
Application instruction: 71

Basic instruction: 11
Application instruction: 69

Program size

1.5 k words (RAM) 4 k words (RAM)

ROM operation

EPROM (27C512) or EEPROM (28C256)

No available [ROM will be supplied by user.]

Memory back-up

By build-in lithium battery. (Battery life: 10 years)

I/0 control system

Both block refresh system and refresh system by instruction are applied.

_ Input : 16 poin.ts , _ 24 poinTs ‘ : 36 poiqts ‘
Basic humbers| DC input |DCinput (ighspee)] DC input [DCinput (nighspeed] DC input  |DC input fhigh speed)
of 1/0 points e 12 points 16 points 24 points

P Relay output| Transistor output| Relay output|Transistoroutput Relay output|Transistor output
Max. numbers| Input 16 points 56 points 68 points
of I/O points | Output 12 points 48 points 56 points
Input relay 256 points (00000 to 00377) [30000 to 10037]

Output relay

256 points (00400 to 00777) [30040 to J0077]

Auxiliary relay

6656 points (01000 to 15777) [30100 to 31577] (Includes special relay, special register)

Timer / counter

Data memory

Total 256 points (TMR 000 to TMR 377, CNT 000 to CNT 377)
» Timer set time: 0.1 to 199.9 seconds (TMR 000 to TMR 277)
0.01 to 19.99 seconds (TMR 300 to TMR 377)
» Counter setting value: 1 to 1999
Timer/counter current value storage area: 512 bytes [b0000 to b0777]

Register

2048 bytes [09000 to 09777, 19000 to 19777, 29000 to 29777, 39000 to 39777]

System memory

256 bytes [#000 to #377]

High-speed
counter input

Single phase rising pulse input (2 points) or 90° differential two-phase signal (1 point).
Maximum frequency: 10 kHz. Counter measuring range: 0 to 65535
(When the high-speed counter is used, input 00000 to 00003 becomes high-speed counter input.)

Interrupt program

10 ms timer interruption (Execute subroutine having LB0177 label every 10 ms.)

Password function

Yes

Clock feature

None Yes

Halt output

None 1 point (Relay output 250 VAC/30VDC, 1A)

OFF at error or stop mode, ON at normal operation

Expansion module

Unconnectable Max.2 expansion module and 1 analog input/output module

Communication port

Selectable from computer link, data link, or remote I/O.
1) Computer link: SHARP's computer link protocol
38400/19200/9600/4800/2400/1200/600/300 bits/s. Maximum 63
stations. 1 km.
2) Data link: JW10 data link protocol
76800/38400 bits/s. Maximum number of slave stations: 7.
16 bytes/station. 500 m/1 km.
3) Remove 1/0: JW10 remote I/O protocol
76800/38400 bits/s. Maximum number of slave stations: 4.
60 points/station. 500 m/1 km.

MMI port

Selectable from PG mode and computer link mode

1) PG mode: Connection of support tool
» Hand-held programmer: JW13PG: multipurpose programmer: JW-50PG
* Ladder software: JW-92SP, JW-50SP, JW-52SP.

2) Computer link: SHARP's computer link protocol
38400/19200/9600/4800/2400/1200/600/300 bits/s. One by one

connection. 1 km.
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18-3 Specifications of /0 port

(DC input : 16 points, relay output : 12 points)

[11 JW-1324K

Input port

Terminal 0 to 3| Terminal 4 to 17

No. of input 4 points 12 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4VDC

Rated input 3.6 MATYP.(12V)| 4.8 mMA TYP.(24 V)
current 7.6 MATYP.(24V)
Input 3.2kohm TYP. |5 kohm TYP.
impedance
Input ON level |10V (3mA) max. |20V (3.5mA) max.
Input OFF level |5V (1.5mA)min. |8V (1.5mA) min.
Response| OFF—ON 1 ms max. 10 ms max.
time ON— OFF |1 ms max. 10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 16 points (no polarity)

Circuit diagram

Photo coupler

Internal circuit

Input display
lamp

Output port

Terminal 400 to 413

No. of output

12 points

Output system

Relay

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load 5 VDC, 10 mA
Operation |Mechanical| 20,000,000 times min.
1.Max. open-close voltage/current load:
100,000 times min.
Electrical 2.Inductive load (250 VAC, 0.5 A
ectricall  (cos ¢ = 0.4)): 200,000 times min.
3. Inductive load (30 VDC, 0.5 A (T =7 ms):
200,000 times min.
Response| OFF—ON | 10ms max.
time |ON—OFF |10ms max.

Operation indication

LED lights at ON condition

Insulation system

By relay

Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit)
Dielectrical 1500 VAC for 1 minute

strength (between output terminal and secondary circuit)

Common system

1 common line for 8 points (400 to 407)
1 common line for 4 points (410 to 413)

Circuit diagram

Load 400

401
402
403
404
405
406
407

- Fuse COM.B

410
411
412
413

Fuse COM.C

Internal circuit

Output display|
lamp
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[2] JW-1342K

(DC input : 16 points, transistor output : 12 points)

Input port

Terminal 0 to 3

Terminal 4 to 17

No. of input 4 points 12 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4VDC

Rated input 3.6 MATYP.(12V)[|4.8 mMA TYP.(24 V)
current 7.6 mMATYP.(24V)
Input 3.2kohm TYP. |5 kohm TYP.
impedance
Input ON level |10V (3mA) max. |20V (3.5mA) max.
Input OFF level (5 V (1.5mA) min. 8 V (1.5mA) min.
Response| OFF— ON 1 ms max. 10 ms max.
time ON—OFF |1 ms max. 10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 16 points (no polarity)

Circuit diagram

N
L~
\/

FAAA
-
)

Photo coupler

Internal circuit

Input display
lamp

Output port

Terminal 400 to 413

No. of output

12 points

Output system

NPN transistor output (sink output)

Rated load voltage

5/12/24 VDC

Load voltage range

4.5 to 27VDC

Rated max. load
current

0.3A/1 point
1.6A/8 points common (400 to 407)
0.8A/4 points common (410 to 413)

Leak current at OFF

0.2mA max.

Voltage breakdown at ON

1.2V max.

Surge killer

Zener diode

Response | OFF—ON

1ms max. (resistance load)

time ON—OFF

1ms max. (resistance load)

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between output terminal and secondary circuit)

Common system

1 common line(-) for 8 points (400 to 407

1 common line(-) for 4 points (410 to 413)

Circuit diagram

Load

»

Fuse C(-)B

410
411
412
413

Fuse C(-)C

Photo coupler

Output indicatior
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[3] JW-1424K

(DC input : 24 points, relay output : 16 points)

Terminal 0 to 3

Terminal 4 to 27

Input port

No. of input 4 points 20 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4 VDC
Rated input  [3.6 MATYP.(12V) |4.8 mA TYP.(24 V)
current 7.6 mA TYP.(24V)
Input 3.2kohm TYP. |5 kohm TYP.
impedance
Input ON level |10V (3mA) max. (20 V (3.5mA) max.
Input OFF level (5V (1.5mA)min. |8 V (1.5mA) min.
Response | OFF—ON |1 ms max. 10 ms max.
time ON—OFF |1 ms max. 10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 24 points (no polarity)

Circuit diagram

Ll

COM.A

Internal circuit

COM.A

Terminal 400 to 417

No. of output

16 points

Output system

Relay

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Output port

Circuit diagram

Load 400

Min. load 5VDC, 10 mA
Operation | Mechanical| 20,000,000 times min. vy 52, COMB
1.Max. open-close voltage/current load:
100,000 times min. Powed o™=
_|2.Inductive load (250 VAC, 0.5 A
Electricall ' cos ¢ = 0.4)):200,000 times min. 5 P
3. Inductive load (30 VDC, 0.5 A (T =7 ms): o-COME
404
200,000 times min.
407
Response | OFF— ON |10ms max. or
. ——fPowet o
time ON— OFF [10ms max.

Operation indication|LED lights at ON condition 418
., COMG
Insulation system |By relay 414
Insulation 500 VDC, 10 Mohm min. 417
resistance (between output terminal and secondary circuit)

Dielectrical 1500 VAC for 1 minute

strength (between output terminal and secondary circuit)

Common system

1 common line for 1 point X 4 (400 to 403)

1 common line for 4 points X 3 (404 to 417)

Internal circuit
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[4] JW-1442K

(DC input : 24 points, transistor output : 16 points)

Input port

Terminal 0 to 3

Terminal 4 to 17

No. of input 4 points 12 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4VDC

Rated input 3.6 MATYP.(12V)[|4.8 mMA TYP.(24 V)
current 7.6 mMATYP.(24V)
Input 3.2kohm TYP. |5 kohm TYP.
impedance
Input ON level [10V (3mA) max. |20V (3.5mA) max.
Input OFF level |5V (1.5mA)min. |8V (1.5mA) min.
Response| OFF—ON 1 ms max. 10 ms max.
time ON— OFF |1 ms max. 10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 24 points (no polarity)

Circuit diagram

>
\S

L~

\/

Input display
lamp

Internal circuit

Photo coupler

Output port

Terminal 400 to 417

No. of output

16 points

Circuit diagram

Common system

1 common line(-) for 1 point X 4(400 to 403)
1 common line(-) for 4 points X 4(404 to 417

Output system |NPN transistor output (sink output) toad
Rated load voltage |5/12/24 VDC 2 v
Load voltage range|4.5 to 27VDC A T Protocouer | 5 [oupst ndcaor
Rated max. load |0-3A/T point o252 C‘M’f
current 0.8A/4 points common (404 to 417) C(
Leak current at OFF |0.2mA max. o o
Voltage breakdown at ON | 1.2V max. +
Surge killer | Zener diode ot
Response | OFF—ON 1ms max. (resistance load) o
time ON— OFF | 1ms max. (resistance load) CeF
Operation indication|LED lights at ON condition T o a0
Insulation system |By photo coupler 413
Insulation 500 VDC, 10 Mohm min. oo 22
resistance (between output terminal and secondary circuit) w7
Dielectrical 500 VAC for 1 minute
strength (between output terminal and secondary circuit)

18 -




[5] JW-1624K

(DC input : 36 points, relay output : 24 points)

Input port

Terminal 0 to 3

Terminal 4 to 43

No. of input 4 points 32 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4 VDC

Rated input cur-

3.6 MA TYP.(12V)

4.8 mATYP.(24 V)

rent 7.6 mA TYP.(24V)
Input 3.2 kohm TYP. |5 kohm TYP.
impedance
Input ON level |10V (3mA) max. |20V (3.5mA) max.
Input OFF level |5V (1.5mA)min. |8V (1.5mA) min.
Response |[OFF—ON (1 ms max. 10 ms max.
time ON—OFF |1 ms max. 10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 36 points (no polarity)

Circuit diagram

&l |Nd = o

Ll

Internal circuit

Terminal 400 to 427

No. of output

24 points

Output system

Relay

Max. open-close voltage

250 VAC/30 VDC

Circuit diagram

Output port

Common system

1 common line for 1 point X 4(400 to 403)
1 common line for 4 points X 3 (404 to 417)
1 common line for 8 points X 1 (420 to 427)

and current 2 A/point 2 A/common Load 400 — =
Min. load 5VDC, 10 mA LD N %/ EE
Operation | Mechanical | 20,000,000 times min. N a0t e £ |ouputaspia
1.I1\/I§(;<.O%%etri1r;?leoss; i\;oltage/current load: . Co“:'l';
~|2.Inductive load (250 VAC, 0.5 A s
Electrical | (cOS ¢ = 0.4)):200,000 times min. ~come
3. Inductive load (30 VDC, 0.5 A (T = 7 ms); 404
200,000 times min. 407
Response | OFF—ON |10ms max.
time ON—OFF [10ms max. a3
Operation indication [LED lights at ON condition
Insulation system |By relay "
Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit) =
Dielectrical  |1500 VAC for 1 minute oo
strength (between output terminal and secondary circuit)
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[6] JW-1642K

(DC input : 36 points, transistor output : 24 points)

Input port

Terminal 0 to 3

Terminal 4 to 17

No. of input 4 points 12 points
Rated input voltage|12/24 VDC 24 VDC
Input voltage range| 10 to 26.4VDC |20 to 26.4VDC
Rated input 3.6 MATYP.(12V)[4.8 mMA TYP.(24 V)
current 7.6 MA TYP.(24V)
Input 3.2kohm TYP. |5 kohm TYP.
impedance
Input ON level |10V (3mA) max. |20V (3.5mA) max.
Input OFF level |5V (1.5mA)min. |8V (1.5mA) min.
Response| OFF— ON 1 ms max. 10 ms max.
time ON—OFF |1 ms max. 10 ms max.
Operation indication | LED lights at ON condition
Insulation system | By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 36 points (no polarity)

Circuit diagram

FAAA
-
)

N
L~
\/

Internal circuit

Input display
lamp

Photo coupler

Terminal 400 to 427

No. of output

24 points

Output system

NPN transistor output (sink output)

Rated load voltage

5/12/24 VDC

Load voltage range

4.5t027VDC

Output port

Circuit diagram

Load

Rated max. load [0-3A/1 point }
current 0.8A/4 points common (404 to 417) O C:?;
1.6A/8 points common (420 to 427) e C:‘)’s
Leak current at OFF |0.2mA max. T
Voltage breakdown at ON | 1.2V max. {Poner «“
Surge killer Zener diode 407
Response |OFF—ON | 1ms max. (resistance load) Paver}—oo C(;)z
time ON— OFF [1ms max. (resistance load) o
Operation indication|LED lights at ON condition —{Power}—— 18

Insulation system

By photo coupler

Insulation
resistance
Dielectrical
strength

500 VDC, 10 Mohm min.

(between output terminal and secondary circuit)
500 VAC for 1 minute

(between output terminal and secondary circuit)

Common system

1 common line(-) for 1 point X 4(400 to 403
1 common line(-) for 4 points x 3(404 to 417

1 common line(-) for 8 points X 1(420 to 427

Photocoupler Output indicator
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[7] JW-112N (DC input : 16 points)

Terminal 0to 7 X 2 Circuit diagram
No. of input 16 points
Rated input voltage|24 VDC
Input voltage range|20 to 26.4 VDC R o _
Rated input current|4.8 MATYP. (24 V) — . ?@: vl ) § By
Input 5 Kohm TYP. L i Photo coupler | 2 inut ispla
£ impedance [ :
2| Input ON level [20V (3.5mA) max. o 7
3| Input OFF level [8V (1.5 mA) min. Pove——Ccun T
= Response |OFF—ON |10 ms max. T ;
time ON— OFF |10 ms max. — :
Operation indication|LED lights at ON condition - :
Insulation system |By photo coupler L — 6
Insulation 500 VDC, 10 Mohm min. ST
resistance (between input terminal and secondary circuit) e
Dielectrical 500 VAC for 1 minute
strength (between input terminal and secondary circuit)
Common system 1 common line for 8 points X 2 (no polarity)
Weight 160 g
Accessories Expansion cable (4 cm) X 1
[8] JW-112S (Transistor output : 16 points)
Terminal 0to 7 X 2 Circuit diagram
No. of output |16 points
Output system |NPN transistor output (sink output)
Rated load voltage [5/12/24 VDG e 0 =
Load voltage range 4.5 to 27vDC ; 7Y A%
Rated max. load |0.3A/1 point 3 A M Photocoupler g Output indicator
current 0.8A/4 points common =
Leak current at OFF |0.2mA max. —
Voltage breakdown at ON [1.2V max. .
*g Surge killer Zener diode omm
_E- Response| OFF—ON [1ms max. (resistance load) T 0
§. time |ON—OFF |1ms max. (resistance load) 1 s
& |Operation indication|LED lights at ON condition — ., CHe
Insulation system |By photo coupler 4
Insulation 500 VDC, 10 Mohm min. : 7
resistance (between output terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute
strength (between output terminal and secondary circuit)
Common system 1 common line(-) for 4 points X 4
Weight 2309
Accessories Expansion cable (4 cm) X 1
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[9] JW-114S  (Relay output : 16 points)
Terminal0to 7 X 2
No. of output |16 points
Output system [Relay

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load

5VDC, 10 mA

Operation | Mechanical

20,000,000 times min.

Circuit diagram

Load

Electrical

1.Max. open-close voltage/current load:
100,000 times min.

2.Inductive load (250 VAC, 0.5 A
(COS @ = 0.4)):200,000 times min.

3.Inductive load (30 VDC, 0.5 A (T =7 ms)

200,000 times min.

Response | OFF— ON |10ms max. .
time |ON—OFF |10ms max.
Operation indication |LED lights at ON condition .
Insulation system |By relay __comE

Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit)
Dielectrical 1500 VAC, 1 minute

strength (between output terminal and secondary circuit)

Common system

1 common line for 4 points X 4 (no polarity)
2209

Expansion cable (4 cm) X 1

Internal circuit
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[10] JW-1124NS

(DC input : 8 points, relay output : 8 points)

Input port

Terminal0to 7

No. of input

8 points

Rated input voltage

24 VDC

Input voltage range

2010 26.4 VDC

Rated input current

4.8 MA TYP. (24 V)

Input
impedance

5 Kohm TYP.

Input ON level

20 V (3.5 mA) max.

Input OFF level

8V (1.5 mA) min.

Response| OFF—ON

10 ms max.

time ON—OFF

10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 8 points (no polarity)

Circuit diagram

FAAA
-
)

Input display

Photo coupler
lamp

N o o s e v |2 o

COM.A
COM.A

Output port

Terminal 0 to 7

No. of output 8 points
Output system |Relay
Max. open-close (250 VAC/30 VDC
voltage and current |2 A/point 2 A/common
Min. load 5VDC, 10 mA
Operation| Mechanical |20,000,000 times min.
1.Max. open-close voltage/current load:
100,000 times min.
. |2.Inductive load (250 VAC, 0.5 A
Electrical | (COS o = 0.4)):200,000 times min.
3. Inductive load (30 VDC, 0.5 A (T =7 ms);
200,000 times min.
Response| OFF—~ON [10ms max.
time |ON—OFF |10ms max.

Operation indication

LED lights at ON condition

Insulation system

By relay

Circuit diagram

Load

0
1 i
: /
3

Fuse COM.B

Internal circuit

Power

N o o | s

com.c
e

Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit)
Dielectrical 1500 VAC for 1 minute
strength (between output terminal and secondary circuit)
Common system |1 common line for 4 points X 2 (no polarity)
Weight 190 g

Accessories

Expansion cable (4 cm) X 1
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[11] JW-1324NS

(DC input : 16 points, relay output : 16 points)

Input port

Terminal 0to 7 X 2

No. of input

16 points

Rated input voltage

24VDC

Input voltage range

20t0 26.4 VDC

Rated input current

4.8 MATYP. (24 V)

Input
impedance

5 Kohm TYP.

Input ON level

20 V (3.5 mA) max.

Input OFF level

8V (1.5 mA) min.

Response | OFF—ON

10 ms max.

time ON—OFF

10 ms max.

Operation indication

LED lights at ON condition

Insulation system

By photo coupler

Insulation 500 VDC, 10 Mohm min.
resistance (between input terminal and secondary circuit)
Dielectrical 500 VAC for 1 minute

strength (between input terminal and secondary circuit)

Common system

1 common line for 16 points (no polarity)

Circuit diagram

o |o|s|w v = |olNv|o|a|s|w v |2 o

COM.A

20

Ll
ld

COM.A
COM.A
COM.A

Photo coupler

Internal circuit

Input display
lamp

Output port

Terminal0to 7 X 2

No. of output

16 points

Output system

Relay

Max. open-close
voltage and current

250 VAC/30 VDC
2 A/point 2 A/common

Min. load

5VDC, 10 mA

Operation |Mechanical

20,000,000 times min.

Electrical

1.Max. open-close voltage/current load:
100,000 times min.

2.Inductive load (250 VAC, 0.5 A
(COS @ = 0.4)):200,000 times min.

3. Inductive load (30 VDC, 0.5 A (T =7 ms):

200,000 times min.

Response | OFF—ON

10ms max.

time ON—OFF

10ms max.

Operation indication

LED lights at ON condition

Insulation system

By relay

Circuit diagram

Load

0
1
2
3

Fuse COM.B

Internal circuit

Output display
lamp

Insulation 500 VDC, 10 Mohm min.
resistance (between output terminal and secondary circuit)
Dielectrical 1500 VAC for 1 minute
strength (between output terminal and secondary circuit)
Common system |1 common line for 4 points X 4 (no polarity)
Weight 3209

Accessories

Expansion cable (4 cm) X 1
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18-4 Outline dimension drawings

[1] Basic module

(1) JW-1324K, JW-1342K (At connecting with JW-12KC)
MMI cover
P 5 JW-12KC
oooooo W T
| g ]
oooooo 1 ' !
@
— 76
110 100
Approximately 150
(2) JW-1424K, JW-1442K, JW-1624K, JW-1642K (At connecting with JW-12KC)
MMI cover
( ¢ JW-12KC
38
¢ —J 7
170
124
180 Approximately 150

[2] Expansion module
(1) JW-112N, JW-112S, JW-114S, JW-1124NS  (2) JW-1324NS

80
90

100
110

[Unit: mm]
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( Appendix )
Appendix-1 Address map of data memory

Relay number, timer/counter number, register number, byte address and file address are all octal
notation.

[1] Input relay

Relay number Byte address File address
00007 | 00006 | 00005 | 00004 | 00003 | 00002 | 00001 | 00000 30000 000000
00017 | 00016 | 00015 | 00014 | 00013 | 00012 | 00011 | 00010 30001 000001
00027 | 00026 | 00025 | 00024 | 00023 | 00022 | 00021 | 00020 30002 000002
00037 | 00036 | 00035 | 00034 | 00033 | 00032 | 00031 | 00030 30003 000003
00047 | 00046 | 00045 | 00044 | 00043 | 00042 | 00041 | 00040 30004 000004
00057 | 00056 | 00055 | 00054 | 00053 | 00052 | 00051 | 00050 30005 000005
00067 | 00066 | 00065 | 00064 | 00063 | 00062 | 00061 | 00060 J0006 000006
00077 | 00076 | 00075 | 00074 | 00073 | 00072 | 00071 | 00070 30007 000007
00107 | 00106 | 00105 | 00104 | 00103 | 00102 | 00101 | 00100 J0010 000010
00117 | 00116 | 00115 | 00114 | 00113 | 00112 | 00111 | 00110 30011 000011
00127 | 00126 | 00125 | 00124 | 00123 | 00122 | 00121 | 00120 J0012 000012
00137 | 00136 | 00135 | 00134 | 00133 | 00132 | 00131 | 00130 30013 000013
00147 | 00146 | 00145 | 00144 | 00143 | 00142 | 00141 | 00140 30014 000014
00157 | 00156 | 00155 | 00154 | 00153 | 00152 | 00151 | 00150 J0015 000015
00167 | 00166 | 00165 | 00164 | 00163 | 00162 | 00161 | 00160 J0016 000016
00177 | 00176 | 00175 | 00174 | 00173 | 00172 | 00171 | 00170 30017 000017
00207 | 00206 | 00205 | 00204 | 00203 | 00202 | 00201 | 00200 30020 000020
00217 | 00216 | 00215 | 00214 | 00213 | 00212 | 00211 | 00210 30021 000021
00227 | 00226 | 00225 | 00224 | 00223 | 00222 | 00221 | 00220 J0022 000022
00237 | 00236 | 00235 | 00234 | 00233 | 00232 | 00231 | 00230 30023 000023
00247 | 00246 | 00245 | 00244 | 00243 | 00242 | 00241 | 00240 30024 000024
00257 | 00256 | 00255 | 00254 | 00253 | 00252 | 00251 | 00250 30025 000025
00267 | 00266 | 00265 | 00264 | 00263 | 00262 | 00261 | 00260 30026 000026
00277 | 00276 | 00275 | 00274 | 00273 | 00272 | 00271 | 00270 30027 000027
00307 | 00306 | 00305 | 00304 | 00303 | 00302 | 00301 | 00300 J0030 000030
00317 | 00316 | 00315 | 00314 | 00313 | 00312 | 00311 | 00310 30031 000031
00327 | 00326 | 00325 | 00324 | 00323 | 00322 | 00321 | 00320 30032 000032
00337 | 00336 | 00335 | 00334 | 00333 | 00332 | 00331 | 00330 30033 000033
00347 | 00346 | 00345 | 00344 | 00343 | 00342 | 00341 | 00340 30034 000034
00357 | 00356 | 00355 | 00354 | 00353 | 00352 | 00351 | 00350 30035 000035
00367 | 00366 | 00365 | 00364 | 00363 | 00362 | 00361 | 00360 J0036 000036
00377 | 00376 | 00375 | 00374 | 00373 | 00372 | 00371 | 00370 30037 000037
[2] Output relay .
Relay number Byte address File address
00407 | 00406 | 00405 | 00404 | 00403 | 00402 | 00401 | 00400 J0040 000040
00417 | 00416 | 00415 | 00414 | 00413 | 00412 | 00411 | 00410 30041 000041
00427 | 00426 | 00425 | 00424 | 00423 | 00422 | 00421 | 00420 30042 000042
00437 | 00436 | 00435 | 00434 | 00433 | 00432 | 00431 | 00430 30043 000043
00447 | 00446 | 00445 | 00444 | 00443 | 00442 | 00441 | 00440 30044 000044
00457 | 00456 | 00455 | 00454 | 00453 | 00452 | 00451 | 00450 J0045 000045
00467 | 00466 | 00465 | 00464 | 00463 | 00462 | 00461 | 00460 30046 000046
00477 | 00476 | 00475 | 00474 | 00473 | 00472 | 00471 | 00470 30047 000047
00507 | 00506 | 00505 | 00504 | 00503 | 00502 | 00501 | 00500 30050 000050
00517 | 00516 | 00515 | 00514 | 00513 | 00512 | 00511 | 00510 30051 000051
00527 | 00526 | 00525 | 00524 | 00523 | 00522 | 00521 | 00520 30052 000052
00537 | 00536 | 00535 | 00534 | 00533 | 00532 | 00531 | 00530 30053 000053
00547 | 00546 | 00545 | 00544 | 00543 | 00542 | 00541 | 00540 30054 000054
00557 | 00556 | 00555 | 00554 | 00553 | 00552 | 00551 | 00550 J0055 000055
00567 | 00566 | 00565 | 00564 | 00563 | 00562 | 00561 | 00560 J0056 000056
00577 | 00576 | 00575 | 00574 | 00573 | 00572 | 00571 | 00570 30057 000057
00607 | 00606 | 00605 | 00604 | 00603 | 00602 | 00601 | 00600 J0060 000060
00617 | 00616 | 00615 | 00614 | 00613 | 00612 | 00611 | 00610 30061 000061
00627 | 00626 | 00625 | 00624 | 00623 | 00622 | 00621 | 00620 30062 000062
00637 | 00636 | 00635 | 00634 | 00633 | 00632 | 00631 | 00630 30063 000063
00647 | 00646 | 00645 | 00644 | 00643 | 00642 | 00641 | 00640 30064 000064
00657 | 00656 | 00655 | 00654 | 00653 | 00652 | 00651 | 00650 30065 000065
00667 | 00666 | 00665 | 00664 | 00663 | 00662 | 00661 | 00660 30066 000066
00677 | 00676 | 00675 | 00674 | 00673 | 00672 | 00671 | 00670 30067 000067
00707 | 00706 | 00705 | 00704 | 00703 | 00702 | 00701 | 00700 30070 000070
00717 | 00716 | 00715 | 00714 | 00713 | 00712 | 00711 | 00710 30071 000071
00727 | 00726 | 00725 | 00724 | 00723 | 00722 | 00721 | 00720 30072 000072
00737 | 00736 | 00735 | 00734 | 00733 | 00732 | 00731 | 00730 30073 000073
00747 | 00746 | 00745 | 00744 | 00743 | 00742 | 00741 | 00740 30074 000074
00757 | 00756 | 00755 | 00754 | 00753 | 00752 | 00751 | 00750 30075 000075
00767 | 00766 | 00765 | 00764 | 00763 | 00762 | 00761 | 00760 30076 000076
00777 | 00776 | 00775 | 00774 | 00773 | 00772 | 00771 | 00770 30077 000077
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[3] Auxiliary relay

Relay number

Byte address

30100

File address

30101

000100

310102

000101

30103

000102

10104

000103

30105

000104

30106

000105

30107

000106

310110

000107

310111

000110

10112

000111

10113

000112

10114

000113

10115

000114

10116

000115

310117

000116

310120

000117

310121

000120

10122

000121

10123

000122

10124

000123

10125

000124

10126

000125

10127

000126

310130

000127

30131

000130

310132

000131

J0133

000132

10134

000133

30135

000134

10136

000135

30137

000136

310140

000137

30141

000140

10142

000141

30143

000142

310144

000143

30145

000144

30146

000145

30147

000146

30150

000147

30151

000150

10152

000151

30153

000152

10154

000153

30155

000154

10156

000155

10157

000156

310160

000157

310161

000160

10162

000161

30163

000162

10164

000163

310165

000164

310166

000165

10167

000166

10170

000167

30171

000170

10172

000171

10173

000172

10174

000173

10175

000174

01007 | 01006 | 01005 | 01004 | 01003 | 01002 | 01001 01000
01017 | 01016 | 01015 | 01014 | 01013 | 01012 | 01011 01010
01027 | 01026 | 01025 | 01024 | 01023 | 01022 | 01021 01020
01037 | 01036 | 01035 | 01034 | 01033 | 01032 | 01031 01030
01047 | 01046 | 01045 | 01044 | 01043 | 01042 | 01041 01040
01057 | 01056 | 01055 | 01054 | 01053 | 01052 | 01051 01050
01067 | 01066 | 01065 | 01064 | 01063 | 01062 | 01061 01060
01077 | 01076 | 01075 | 01074 | 01073 | 01072 | 01071 01070
01107 | 01106 | 01105 | 01104 | 01103 | 01102 | 01101 01100
01117 | 01116 | 01115 | 01114 | 01113 | 01112 | 01111 01110
01127 | 01126 | 01125 | 01124 | 01123 | 01122 | 01121 01120
01137 | 01136 | 01135 | 01134 | 01133 | 01132 | 01131 01130
01147 | 01146 | 01145 | 01144 | 01143 | 01142 | 01141 01140
01157 | 01156 | 01155 | 01154 | 01153 | 01152 | 01151 01150
01167 | 01166 | 01165 | 01164 | 01163 | 01162 | 01161 01160
01177 | 01176 | 01175 | 01174 | 01173 | 01172 | 01171 01170
01207 | 01206 | 01205 | 01204 | 01203 | 01202 | 01201 01200
01217 | 01216 | 01215 | 01214 | 01213 | 01212 | 01211 01210
01227 | 01226 | 01225 | 01224 | 01223 | 01222 | 01221 01220
01237 | 01236 | 01235 | 01234 | 01233 | 01232 | 01231 01230
01247 | 01246 | 01245 | 01244 | 01243 | 01242 | 01241 01240
01257 | 01256 | 01255 | 01254 | 01253 | 01252 | 01251 01250
01267 | 01266 | 01265 | 01264 | 01263 | 01262 | 01261 01260
01277 | 01276 | 01275 | 01274 | 01273 | 01272 | 01271 01270
01307 | 01306 | 01305 | 01304 | 01303 | 01302 | 01301 01300
01317 | 01316 | 01315 | 01314 | 01313 | 01312 | 01311 01310
01327 | 01326 | 01325 | 01324 | 01323 | 01322 | 01321 01320
01337 | 01336 | 01335 | 01334 | 01333 | 01332 | 01331 01330
01347 | 01346 | 01345 | 01344 | 01343 | 01342 | 01341 01340
01357 | 01356 | 01355 | 01354 | 01353 | 01352 | 01351 01350
01367 | 01366 | 01365 | 01364 | 01363 | 01362 | 01361 01360
01377 | 01376 | 01375 | 01374 | 01373 | 01372 | 01371 01370
01407 | 01406 | 01405 | 01404 | 01403 | 01402 | 01401 01400
01417 | 01416 | 01415 | 01414 | 01413 | 01412 | 01411 01410
01427 | 01426 | 01425 | 01424 | 01423 | 01422 | 01421 01420
01437 | 01436 | 01435 | 01434 | 01433 | 01432 | 01431 01430
01447 | 01446 | 01445 | 01444 | 01443 | 01442 | 01441 01440
01457 | 01456 | 01455 | 01454 | 01453 | 01452 | 01451 01450
01467 | 01466 | 01465 | 01464 | 01463 | 01462 | 01461 01460
01477 | 01476 | 01475 | 01474 | 01473 | 01472 | 01471 01470
01507 | 01506 | 01505 | 01504 | 01503 | 01502 | 01501 01500
01517 | 01516 | 01515 | 01514 | 01513 | 01512 | 01511 01510
01527 | 01526 | 01525 | 01524 | 01523 | 01522 | 01521 01520
01537 | 01536 | 01535 | 01534 | 01533 | 01532 | 01531 01530
01547 | 01546 | 01545 | 01544 | 01543 | 01542 | 01541 01540
01557 | 01556 | 01555 | 01554 | 01553 | 01552 | 01551 01550
01567 | 01566 | 01565 | 01564 | 01563 | 01562 | 01561 01560
01577 | 01576 | 01575 | 01574 | 01573 | 01572 | 01571 01570
01607 | 01606 | 01605 | 01604 | 01603 | 01602 | 01601 01600
01617 | 01616 | 01615 | 01614 | 01613 | 01612 | 01611 01610
01627 | 01626 | 01625 | 01624 | 01623 | 01622 | 01621 01620
01637 | 01636 | 01635 | 01634 | 01633 | 01632 | 01631 01630
01647 | 01646 | 01645 | 01644 | 01643 | 01642 | 01641 01640
01657 | 01656 | 01655 | 01654 | 01653 | 01652 | 01651 01650
01667 | 01666 | 01665 | 01664 | 01663 | 01662 | 01661 01660
01677 | 01676 | 01675 | 01674 | 01673 | 01672 | 01671 01670
01707 | 01706 | 01705 | 01704 | 01703 | 01702 | 01701 01700
01717 | 01716 | 01715 | 01714 | 01713 | 01712 | 01711 01710
01727 | 01726 | 01725 | 01724 | 01723 | 01722 | 01721 01720
01737 | 01736 | 01735 | 01734 | 01733 | 01732 | 01731 01730
01747 | 01746 | 01745 | 01744 | 01743 | 01742 | 01741 01740
01757 | 01756 | 01755 | 01754 | 01753 | 01752 | 01751 01750
01767 | 01766 | 01765 | 01764 | 01763 | 01762 | 01761 01760
01777 | 01776 | 01775 | 01774 | 01773 | 01772 | 01771 01770

10176

000175

|:| 's address is special register.
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Relay number

Byte address

File address

30200

10277

000200

000277

30300

10377

000300

000377

30400

10477

000400

000477

310500

310577

000500

000577

310600

10677

000600

000677

310700

30731

000700

10732

000731

30733

000732

10734

000733

10735

000734

10736

000735

30737

000736

000737

310740

30776

000740

30777

000776

000777

31000

31077

001000

001077

31100

1177

001100

001177

311200

1277

001200

001277

311300

11377

001300

001377

311400

311477

001400

001477

31500

311557

001500

001557

311560

311567

001560

31570

001567

31571

001570

311572

001571

31573

001572

11574

001573

311575

001574

02007 | 02006 | 02005 | 02004 | 02003 | 02002 | 02001 02000
02777 | 02776 | 02775 | 02774 | 02773 | 02772 | 02771 02770
03007 | 03006 | 03005 | 03004 | 03003 | 03002 | 03001 03000
03777 | 03776 | 03775 | 03774 | 03773 | 03772 | 03771 03770
04007 | 04006 | 04005 | 04004 | 04003 | 04002 | 04001 04000
04777 | 04776 | 04775 | 04774 | 04773 | 04772 | 04771 04770
05007 | 05006 | 05005 | 05004 | 05003 | 05002 | 05001 05000
05777 | 05776 | 05775 | 05774 | 05773 | 05772 | 05771 05770
06007 | 06006 | 06005 | 06004 | 06003 | 06002 | 06001 06000
06777 | 06776 | 06775 | 06774 | 06773 | 06772 | 06771 06770
07007 | 07006 | 07005 | 07004 | 07003 | 07002 | 07001 07000
07317 | 07316 | 07315 | 07314 | 07313 | 07312 | 07311 07310
07327 | 07326 | 07325 | 07324 | 07323 | 07322 | 07321 07320
07337 | 07336 | 07335 | 07334 | 07333 | 07332 | 07331 07330
07347 | 07346 | 07345 | 07344 | 07343 | 07342 | 07341 07340
07357 | 07356 | 07355 | 07354 | 07353 | 07352 | 07351 07350
07367 | 07366 | 07365 | 07364 | 07363 | 07362 | 07361 07360
07377 | 07376 | 07375 | 07374 | 07373 | 07372 | 07371 07370
07407 | 07406 | 07405 | 07404 | 07403 | 07402 | 07401 07400
07767 | 07766 | 07765 | 07764 | 07763 | 07762 | 07761 07760
07777 | 07776 | 07775 | Q07774 | 07773 | 07772 | 07771 07770
10007 | 10006 | 10005 | 10004 | 10003 | 10002 | 10001 10000
10777 | 10776 | 10775 | 10774 | 10773 | 10772 | 10771 10770
11007 | 11006 | 11005 | 11004 | 11003 | 11002 | 11001 11000
11777 | 11776 | 11775 | 11774 | 11773 | 11772 | 11771 11770
12007 | 12006 | 12005 | 12004 | 12003 | 12002 | 12001 12000
12777 | 12776 | 12775 | 12774 | 12773 | 12772 | 12771 12770
13007 | 13006 | 13005 | 13004 | 13003 | 13002 | 13001 13000
13777 | 13776 | 13775 | 13774 | 13773 | 13772 | 13771 13770
14007 | 14006 | 14005 | 14004 | 14003 | 14002 | 14001 14000
14777 | 14776 | 14775 | 14774 | 14773 | 14772 | 14771 14770
15007 | 15006 | 15005 | 15004 | 15003 | 15002 | 15001 15000
15577 | 15576 | 15575 | 15574 | 15573 | 15572 | 15571 15570
15607 | 15606 | 15605 | 15604 | 15603 | 15602 | 15601 15600
15677 | 15676 | 15675 | 15674 | 15673 | 15672 | 15671 15670
15707 | 15706 | 15705 | 15704 | 15703 | 15702 | 15701 15700
15717 | 15716 | 15715 | 15714 | 15713 | 15712 | 15711 15710
15727 | 15726 | 15725 | 15724 | 15723 | 15722 | 15721 15720
15737 | 15736 | 15735 | 15734 | 15733 | 15732 | 15731 15730
15747 | 15746 | 15745 | 15744 | 15743 | 15742 | 15741 15740
15757 | 15756 | 15755 | 15754 | 15753 | 15752 | 15751 15750
15767 | 15766 | 15765 | 15764 | 15763 | 15762 | 15761 15760
15777 | 15776 | 15775 | 15774 | 15773 | 15772 | 15771 15770

311576

001575

[ ]'saddressis special relay, special register.
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001576

31577

001577




[4] Timer/counter current value

TMR/CNT number Byte address File address TMR/CNT number Byte address File address
000 b0000 002000 040 b0100 002100
b0001 002001 b0101 002101
001 b0002 002002 H H H
b0003 002003
002 b0004 002004
b0005 002005 H :
b0006 002006 b0176 002176
003 b0007 002007 077 b0177 002177
004 b0010 002010 100 b0200 002200
b0011 002011 b0201 002201
005 b0012 002012 H H H
b0013 002013
b0014 002014
006 b0015 002015 i i
007 b0016 002016 137 b0276 002276
b0017 002017 b0277 002277
010 b0020 002020 140 b0300 002300
b0021 002021 b0301 002301
011 b0022 002022 i i
b0023 002023
012 b0024 002024
b0025 002025 i i i
013 b0026 002026 177 b0376 002376
b0027 002027 b0377 002377
014 b0030 002030 200 b0400 002400
b0031 002031 b0401 002401
015 b0032 002032 i
b0033 002033
016 b0034 002034
b0035 002035 i H
017 b0036 002036 237 b0476 002476
b0037 002037 b0477 002477
020 b0040 002040 240 b0500 002500
b0041 002041 b0501 002501
021 b0042 002042 i
b0043 002043
022 b0044 002044 i i
b0045 002045 : i
023 b0046 002046 277 b0576 002576
b0047 002047 b0577 002577
024 b0050 002050 300 b0600 002600
b0051 002051 b0601 002601
025 b0052 002052 :
b0053 002053
026 b0054 002054 i i
b0055 002055 i i
027 b0056 002056 337 b0676 002676
b0057 002057 b0677 002677
030 b0060 002060 340 b0700 002700
b0061 002061 b0701 002701
031 b0062 002062 H
b0063 002063
032 b0064 002064 i i
b0065 002065 i i
033 b0066 002066 377 b0776 002776
b0067 002067 b0777 002777
034 b0070 002070
APP b0071 002071
035 b0072 002072
b0073 002073
036 b0074 002074
b0075 002075
037 b0076 002076
b0077 002077
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[5] Register

Register File address
09000 004000
09001 004001
09002 004002
09003 004003
09004 004004
09005 004005
09006 004006
09007 004007
09010 004010
09011 004011
09012 004012
09013 004013
09014 004014
09015 004015
09016 004016
09017 004017
09020 004020
09021 004021
09022 004022
09023 004023
09024 004024
09025 004025
09026 004026
09027 004027
09030 004030
09031 004031
09032 004032
09033 004033
09034 004034
09035 004035
09036 004036
09037 004037
09040 004040
09041 004041
09042 004042
09043 004043
09044 004044
09045 004045
09046 004046
09047 004047
09050 004050
09051 004051
09052 004052
09053 004053
09054 004054
09055 004055
09056 004056
09057 004057
09060 004060
09061 004061
09062 004062
09063 004063
09064 004064
09065 004065
09066 004066
09067 004067
09070 004070
09071 004071
09072 004072
09073 004073
09074 004074
09075 004075
09076 004076
09077 004077

Register File address
09100 004100
09101 004101
09102 004102
09103 004103
09104 004104
09105 004105
09106 004106
09107 004107
09110 004110
09111 004111
09112 004112
09113 004113
09114 004114
09115 004115
09116 004116
09117 004117
09120 004120
09121 004121
09122 004122
09123 004123
09124 004124
09125 004125
09126 004126
09127 004127
09130 004130
09131 004131
09132 004132
09133 004133
09134 004134
09135 004135
09136 004136
09137 004137
09140 004140
09141 004141
09142 004142
09143 004143
09144 004144
09145 004145
09146 004146
09147 004147
09150 004150
09151 004151
09152 004152
09153 004153
09154 004154
09155 004155
09156 004156
09157 004157
09160 004160
09161 004161
09162 004162
09163 004163
09164 004164
09165 004165
09166 004166
09167 004167
09170 004170
09171 004171
09172 004172
09173 004173
09174 004174
09175 004175
09176 004176
09177 004177

Register File address Register File address
09200 004200 09300 004300
09201 004201 09301 004301
09202 004202 09302 004302
09203 004203 09303 004303
09204 004204 09304 004304
09205 004205 09305 004305
09206 004206 09306 004306
09207 004207 09307 004307
09210 004210 09310 004310
09211 004211 09311 004311
09212 004212 09312 004312
09213 004213 09313 004313
09214 004214 09314 004314
09215 004215 09315 004315
09216 004216 09316 004316
09217 004217 09317 004317
09220 004220 09320 004320
09221 004221 09321 004321
09222 004222 09322 004322
09223 004223 09323 004323
09224 004224 09324 004324
09225 004225 09325 004325
09226 004226 09326 004326
09227 004227 09327 004327
09230 004230 09330 004330
09231 004231 09331 004331
09232 004232 09332 004332
09233 004233 09333 004333
09234 004234 09334 004334
09235 004235 09335 004335
09236 004236 09336 004336
09237 004237 09337 004337
09240 004240 09340 004340
09241 004241 09341 004341
09242 004242 09342 004342
09243 004243 09343 004343
09244 004244 09344 004344
09245 004245 09345 004345
09246 004246 09346 004346
09247 004247 09347 004347
09250 004250 09350 004350
09251 004251 09351 004351
09252 004252 09352 004352
09253 004253 09353 004353
09254 004254 09354 004354
09255 004255 09355 004355
09256 004256 09356 004356
09257 004257 09357 004357
09260 004260 09360 004360
09261 004261 09361 004361
09262 004262 09362 004362
09263 004263 09363 004363
09264 004264 09364 004364
09265 004265 09365 004365
09266 004266 09366 004366
09267 004267 09367 004367
09270 004270 09370 004370
09271 004271 09371 004371
09272 004272 09372 004372
09273 004273 09373 004373
09274 004274 09374 004374
09275 004275 09375 004375
09276 004276 09376 004376
09277 004277 09377 004377
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Register File address Register File address Register File address Register File address

09400 004400 09500 004500 09600 004600 09700 004700
09401 004401 09501 004501 09601 004601 09701 004701
09402 004402 09502 004502 09602 004602 09702 004702
09403 004403 09503 004503 09603 004603 09703 004703
09404 004404 09504 004504 09604 004604 09704 004704
09405 004405 09505 004505 09605 004605 09705 004705
09406 004406 09506 004506 09606 004606 09706 004706
09407 004407 09507 004507 09607 004607 09707 004707
09410 004410 09510 004510 09610 004610 09710 004710
09411 004411 09511 004511 09611 004611 09711 004711
09412 004412 09512 004512 09612 004612 09712 004712
09413 004413 09513 004513 09613 004613 09713 004713
09414 004414 09514 004514 09614 004614 09714 004714
09415 004415 09515 004515 09615 004615 09715 004715
09416 004416 09516 004516 09616 004616 09716 004716
09417 004417 09517 004517 09617 004617 09717 004717
09420 004420 09520 004520 09620 004620 09720 004720
09421 004421 09521 004521 09621 004621 09721 004721
09422 004422 09522 004522 09622 004622 09722 004722
09423 004423 09523 004523 09623 004623 09723 004723
09424 004424 09524 004524 09624 004624 09724 004724
09425 004425 09525 004525 09625 004625 09725 004725
09426 004426 09526 004526 09626 004626 09726 004726
09427 004427 09527 004527 09627 004627 09727 004727
09430 004430 09530 004530 09630 004630 09730 004730
09431 004431 09531 004531 09631 004631 09731 004731
09432 004432 09532 004532 09632 004632 09732 004732
09433 004433 09533 004533 09633 004633 09733 004733
09434 004434 09534 004534 09634 004634 09734 004734
09435 004435 09535 004535 09635 004635 09735 004735
09436 004436 09536 004536 09636 004636 09736 004736
09437 004437 09537 004537 09637 004637 09737 004737
09440 004440 09540 004540 09640 004640 09740 004740
09441 004441 09541 004541 09641 004641 09741 004741
09442 004442 09542 004542 09642 004642 09742 004742
09443 004443 09543 004543 09643 004643 09743 004743
09444 004444 09144 004544 09644 004644 09744 004744
09445 004445 09545 004545 09645 004645 09745 004745
09446 004446 09546 004546 09646 004646 09746 004746
09447 004447 09547 004547 09647 004647 09747 004747
09450 004450 09550 004550 09650 004650 09750 004750
09451 004451 09551 004551 09651 004651 09751 004751
09452 004452 09552 004552 09652 004652 09752 004752
09453 004453 09553 004553 09653 004653 09753 004753
09454 004454 09554 004554 09654 004654 09754 004754
09455 004455 09555 004555 09655 004655 09755 004755
09456 004456 09556 004556 09656 004656 09756 004756
09457 004457 09557 004557 09657 004657 09757 004757
09460 004460 09560 004560 09660 004660 09760 004760
09461 004461 09561 004561 09661 004661 09761 004761
09462 004462 09562 004562 09662 004662 09762 004762
09463 004463 09563 004563 09663 004663 09763 004763
09464 004464 09564 004564 09664 004664 09764 004764
09465 004465 09565 004565 09665 004665 09765 004765
09466 004466 09566 004566 09666 004666 09766 004766
09467 004467 09567 004567 09667 004667 09767 004767
09470 004470 09570 004570 09670 004670 09770 004770
09471 004471 09571 004571 09671 004671 09771 004771
09472 004472 09572 004572 09672 004672 09772 004772
09473 004473 09573 004573 09673 004673 09773 004773
APP 09474 004474 09574 004574 09674 004674 09774 004774
09475 004475 09575 004575 09675 004675 09775 004775
09476 004476 09576 004576 09676 004676 09776 004776
09477 004477 09577 004577 09677 004677 09777 004777

Appendix * 6



Register File address
19000 005000
19077 005077
19100 005100
19177 005177
19200 005200
19277 005277
19300 005300
19377 005377
19400 005400
19477 005477
19500 005500
19577 005577
19600 005600
19677 005677
19700 005700
19777 005777

Register File address
29000 006000
29077 006077
29100 006100
29177 006177
29200 006200
29277 006277
29300 006300
29377 006377
29400 006400
29477 006477
29500 006500
29577 006577
29600 006600
29677 006677
29700 006700
29777 006777

Register File address
39000 007000
39077 007077
39100 007100
39177 007177
39200 007200
39277 007277
39300 007300
39377 007377
39400 007400
39477 007477
39500 007500
39577 007577
39600 007600
39677 007677
39700 007700
39777 007777

Appendix * 7



APP

Appendix-2 ASCII code table

(1) For binary/hexadecimal
* How to use ASCII code table

Upper bit
Capital "A" is positioned in "4" of upper bit and "1" of 0l1l213l4als
lower bit. Therefore, ASCII code of A is "41n)". 5
s 2
S
3
Upper bit
veal 0l 1|2 |3|4|5|6|7|8|9|A|B|C|D|E|F
soamal Broan| 0000 0001|0010 | 0011 {0100 {0101 {0110 | 01111000 | 1001 1010 | 1011 {1100 | 1101 | 1110 | 1111
O |0000|NUL|DLE|SP| O |@ | P p SP|— 1| & |3
1 [0001[SOH|DCI| | |1 |A|Q | a]|q o | 7| F | b
2 [0010|STX|DC2| » | 2 | B|R | b | r [ 4|V | X
3 |0011|ETX|DC3| # | 3 | C|S |c|s 119 |F|%®
4 |0100|EOT|DC4| $ | 4 | D | T |d |t I|h|¥
5 |0101 |ENQ|NAK| % | 5 | E | U | e | u T+ |2
=16 [0110[ACK|SYN| & | 6 | F |V | f | v JlH| =3
g 7 |0111|BLE|ETB| " |7 |G |W | g |w 7| ¥ |xX|3
S| 8 [1000[BS[cAN| (|8 [H|X]|h|x 7% |V
9 [1001|HT [EM|) | 9 | 1 | Y | i |y vl /|
A [1010| LF |SUB| * JIlzZ]j|z T | a|n|L
B |[1011| VT |ESC| + | 5 | K| [| k | f A | ¥ ke | O
C [1100| FF [FS |, | < |L [¥ |1 | v || 7|7
D [1101|CR|[{GS|—|=|M|] |m]|} 2 XA
E [1110{SO|RS|. |[>|N| | n| 3|t |&K|"°
F [1111| SI [US| /| ? |O|__| o |DEL v|lv|=

 This code table is JIS standard table and undefined parts are deleted.
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(2) For octal

* How to use ASCII code table

Capital "A" is positioned in "10" of upper 2 Upper
digits and "1" of lower 1 digit. Therefore, ASCII 04{05/06({07|08|10{11 12
code of "A"is "101)" in octal. |0
% A
2
Upper 2 digits
Octall 00{01|/02[{03|{04|05|06|07|10({11]|12[13|14|15|16(|17
O [NUL| BS |DLE |CAN| SP (10 @|H|P|X h | p | x
- 1 [SOH| HT [DCI|EM | ! |) 1 9 1A 1 |Q|]Y | a i y
21 2 [stx| tr [pc2lsus| ~ | = | 2 Bl|J|[R|z|[b|j|r]=z
% | 3 | ETX] VT | DC3 |ESC| # 30| ClK|IS| [|c|k]|s]| {
§4EOTFFDC4FS$,4<DLT¥dItI
5 |ENQ| CRINAK|GS [% | — |5 |=|E|M|U|] |e|m]|ull
6 |ACK| SO |SYN|RS | & |. 6 |>|F|IN|V| | f|n|v]|
7 |BLE| SI |[EBB|US| " |/ |7 |?|G|O|W|__|g]|o|w]|DEL
Upper 2 digits
Octal| 20(21]22(23|24|25|26(27|30(31|32|33(34|35|36|37
0 SPla | =7 & |%]3|VY
1 o | M|\ TN T|F| /| LN
%’ 2 [z |4 |3|v|N|x]|L
% 3 I |+ |9 |¥ |7 |E|E |8
2|4 S T s o 2 B N B2 B A B
- 5 | F | R | F ||| >
6 Jlal|lp|E|Z|F |3
7 7y |F|IVIX|TI|T

+ This code table is JIS standard table and undefined parts are deleted.
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Appendix-3 Binary/octal/decimal/hexadecimal/BCD code correspondence table

Decimal Binary Octal Hexadecimal Siialy (%(:ﬁgeﬁs;) ecimal
0 00000000 00000000 0 0000 0000 0000 0000 0000
1 00000000 00000001 1 0001 0000 0000 0000 0001
2 00000000 00000010 2 0002 0000 0000 0000 0010
3 00000000 00000011 3 0003 0000 0000 0000 0011
4 00000000 00000100 4 0004 0000 0000 0000 0100
5 00000000 00000101 5 0005 0000 0000 0000 0101
6 00000000 00000110 6 0006 0000 0000 0000 0110
7 00000000 00000111 7 0007 0000 0000 0000 0111
8 00000000 00001000 10 0008 0000 0000 0000 1000
9 00000000 00001001 11 0009 0000 0000 0000 1001
10 00000000 00001010 12 000A 0000 0000 0001 0000
i 00000000 00001011 13 000B 0000 0000 0001 0001
12 00000000 00001100 14 000C 0000 0000 0001 0010
13 00000000 00001101 15 000D 0000 0000 0001 0011
14 00000000 00001110 16 000E 0000 0000 0001 0100
15 00000000 00001111 17 000F 0000 0000 0001 0101
16 00000000 00010000 20 0010 0000 0000 0001 0110
17 00000000 00010001 21 0011 0000 0000 0001 0111
18 00000000 00010010 22 0012 0000 0000 0001 1000
19 00000000 00010011 23 0013 0000 0000 0001 1001
20 00000000 00010100 24 0014 0000 0000 0010 0000
21 00000000 00010101 25 0015 0000 0000 0010 0001
22 00000000 00010110 26 0016 0000 0000 0010 0010
23 00000000 00010111 27 0017 0000 0000 0010 0011
24 00000000 00011000 30 0018 0000 0000 0010 0100
25 00000000 00011001 31 0019 0000 0000 0010 0101
26 00000000 00011010 32 001A 0000 0000 0010 0110
27 00000000 00011011 33 001B 0000 0000 0010 0111
28 00000000 00011100 34 001C 0000 0000 0010 1000
29 00000000 00011101 35 001D 0000 0000 0010 1001
30 00000000 00011110 36 001E 0000 0000 0011 0000
31 00000000 00011111 37 001F 0000 0000 0011 0001
63 00000000 00111111 77 003F 0000 0000 0110 0011
255 00000000 11111111 377 00FF 0000 0010 0101 0101
9999 00100111 00001111 23417 270F 1001 1001 1001 1001
65535 | 11111111 11111111 177777 FFFF —
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Appendix-4 JW-13PG key operation

Below shows operation procedure to P:Program mode  T: Terminal mode 7
Mode M: Monitor mode I: Initial mode
use JW-13PG for the JW10. C: Change mode
Function Operation procedure Mode
PMC|T
Buzzer ON/ " "'* (ON)
OFF select , (OFF) OlO|0]%
g (57)
EL backlight L)~ om olololx
ON/OFF select _, (OFF)
Contrast L)~ (edp-(E) (Darken) O|0]|O]x
adjustment _,ﬁ (Brighter)
— ser)1 second or  Repetition of
Auto repeat Monitoring of program address Ionger ON ~"""address +1.
function or data memory address — 1 second or Repetition of OlO]O]x
Ionger ON """ address -1.
Display mode
saccton | [1Gmode | (NI [ PG mose | (1D olo[o}x
—» (Program mode)
(Monitor mode)
Operation oG ch d X
mode setting (Change mode) OO
Fogamnon | ~(3) ()~ ) -~ omarmeos
3rd Q O O %
77— [*J——[0 ][ EL backight ON/OFF |
1 -~ Buzzer oN/OFF | OO0]%
X |1st
—»—»| Monitor clock (JW-1424K/1624K) | OlO0]x
x | 2nd A
—>—>| Error monitor | X|O|O| X
h
] E]——» —>| Display mode selection | OlO|Of X
Operation §
©
ﬁg';’leen selec- g —>—>—>| Initial mode | XXX
(o]
2 6th
2 E]——>—>| Monitor mode | O|O|x
— —>| Change mode | O|O|OfX
—>—>| Program mode | O|O]|0Ox
7th
—>—>| Program check | Ol x| x| x
L ¥
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Mode

Function Operation procedure
MC T
E-E-B-8-0-6-
I:,;fsAi - System memory clear
7RV 2 |- Program memory clear
Memory clear @ ? ! allalie
- Data memory clear

| 7N | —
SHIFT

.—» 22 —»AII initialize

_,. Program memory and data memory clear
ENT

System
memory read

%‘g _> 2k _>.»\,.—>ﬁ S(Tf;’ (Read in address
Set the system

STEP
memory address (Read in address

incrementing direction)

decrementing direction)
System | System memory write | tyte unit) Setdata |— B2
i HEX, OCT, DCML)
memory write M bit X 001 ) ||
(1 word unit)
System
memory check | - (2}~ ()~ ()~ (- (-~ ||
code write
7u7 m .
Program a ADRS nfv

address set

Address set

Entry
method for l
basic Instruction ke gia STEP
h . y |—| Relay number
instructions | | | | @ @
> m TMR/CNT number —>E STEP — - ?ttlng ﬁ ﬁ
= TMR/CNT
@| instruction ettmg
£ entry Va|ue changes constants or register area by pressing w key.
E 0000 —=30000—= b000 —= 09000
= (Constant) —|
[2)
£
C . .
-% « F-xx instruction
F-XX(FcX X
% —>| Function number I ( )
&
o * Fexx instruction F-X Xw(FcX Xw)
g Application —>| Function number | |[°N“§m}
‘»| Instruction
3| entry
,7<—| Register/constant | |S(Tff I T
(Repetition of number of instruction word setting)
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Mode

| Display 09000 |—>|Registernumberset|—>B—>

(0to 3)

Function Operation procedure
MC|T
* Press the key to change the register area.
>| Register
€| area 10000 —= b000 — 09000——
21 selection
RS
©
> .
+ | Indirect !
£ add_ress . Register number —> — @Register number — —
S | designation XXX
I
[&]
s |_Display 30000 |——/| Address |
Q] .
Setting the : -
o| Settrgthe | [ Diplay boo0 |
© | address
[2]
[3y)
m

Program write

» Write from address 00000

: & STEP
L Instruction word |

» Write from a specified address

Instruction

Program address set|—
word

» Write from an address where no program is written

1 E = . I STEP
instruction
[ |

wor
Search for NOP instruction ord

Program read

» Read by specifying an address

Program address e sier) (Read in address
setting incrementing direction)

(Read in address
(=)

decrementing direction)

» Read by searching for an instruction
<) (Read in address
incrementing direction)
(Read in address
2 J decrementing direction)

Instruction
search

* Read by searching data memory

(Read in address

=) incrementing direction)
(Read in address

© Jdecrementing direction)

Data memory
search
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Mode

Function Operation procedure
MC T
W)—| Specify search ——| Specify instruction
start address to be searched for. _‘
. Address incrementing direction =
Instruction |$§?LI g A OO
search Address decrementing direction
STEP
I (=) I
Continuous search
P : e (Increment address) —
NOP —| Specify search |SR(~:,~*I
! ) address (Decrement address)
instruction OO X
search @
77 Specify search | — _’[3 Increment address
Non-NOP address (Decrement address)
instruction OO X
search DS(T_E)P
ntin
= Data memory address Set_L Continuous
o - T/ M . Address incrementing direction) (= J
= o7 | _pifoara] e | |1§§=( 9 =%
§ Shon ( Address decrementing)
e Data memory direction
® address [sm}
te) (=)
o Data Ol0]x
o[ memory
search * Press the key to change the data memory area.
Relay number—=TMR/CNT number—=  Byte address —= Byte address
(00000 to 15777) (000 to 377) (30000to0 T11577) (0000 to b777)
Label number «—————  Register
(LB000O to LB0177) (09000 to 39777)
Searching with the changed contents
|(Address incrementing direction)
Instruction Program B AR
search correction i | (Address decrementing
' |\direction H
L —E |
Data memor oo D L E LR '
Re-execu- search y Searching with the contents
tion of beforethechange O|Ofx
search ! (Address incrementing direction)
) - ) ~
' |fAddress decrementing :
i |\direction
E-E-EE
(Continuous search)
s Instruction Specify address to be —| Specify instruction to —> x|
5 change corrected be corrected
o
8| Instruction Specify address to —| Specify instruction  |— ol
€| insert be inserted to be inserted
®©
8] Instruction i i Wi
e Read the instruction —_— wIx|x
Q| delete to be deleted
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Function Operation procedure
MC T
[
2 TMR/CNT
@ |setting value |Read setting value in program |—> | Setting value change |—> X|O| X
5 |change
) —
g Ap!{')hCE:._tlon
® |instruction . N
8 constant | Program address search |—> |Sett|ng value change|—> X|Ofx
a |change
Continuous check
Program check L J || x
(el K e B g
- =5 ser) (Address incrementing
|Sett|ng program address |—> MNTR direction)
ser) (Address decrementing
F’fog,fam Instructi h direction)
monltor nstruction searc O O X
| Data memory search |
Continuous monitor
77 —l—» Setting data memory
address
(Address incrementing direction) ———1
(Address decrementing direction) ———
Data memory Press the [&w] key to change the data memory area.
monitor Relay number _ TMR/CNT number Byte address Byte address O|0OIx
(00000 to15777)" " (000 to 377) ™(320000t0 31577) ™ (b00O to b777)
4 Register |
(09000 to 39777)
[Display 10000 ——| Address |
| Display b000 |—| Address |
|Disp|ay 09000|—>| Register number set|—>B—>
(0to 3) f |
Re'ay set or Relay monitor | (Set)
% reset RESET >< O ><
S (Reset)
c
(@]
>
5| TMR/CNT ITMR or CNT monltor| ﬁ Set)
& | set or reset X|Of X
E RESET Reset
S
©
O |Current
register value Register monitor |—> — x|O| x
change
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Function Operation procedure Mode

|Change to program mode |—>|Change to initial mode |
(Select clock)

e yeer |~ (]~ [ [setveraar] -

(Lower 2 digits of A.C.)

sy tme | L3412 509 () s} -] o e}~

1624K)

Set the
— — Day of
- "seconds" D ay o

the week|SUN [MON[TUE WED|THU | FRI [SAT

Setting
value 0|1 (|2(|3]|]4(|5](6

[2)

(- (- (- B torier

Time monitor O|O|O] X
Clear the monitor with the key.

program to an

EEPROM (Stop)

Writing a (27 (&) (o] (o) L write) —= (£
(]

ROM (Stop)

Er%ag:i;rg farom (&) ] (o] (1] L. (Read) —=[]

/7|~ sm» (Step incrementing
Error monitor ._>._> SHET _>._> & direction monitor)

(Step decrementing
direction monitor)

. Password register - n
Password E—E—0—0)— (4 digits) - (0] (Registen Olx|x|x

reqgister
(Oto F) L o (Stop)

')7

Password a_’.—’ 1 (Delete) Ol x| | x
[

delete Stop)

'J 7

Secret ON E_’._’ E Ol x| x| x
. (Stop)

Secret OFF with JW10's MMI port (Oto F)
Al initialize

JW-13PG is connected ~|: Password (4 digits) | (Secret OFF)

program memory,

<Clear the system memory> OJ|0|O[*
and data memory
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Appendix-5 Connection with an LCD control terminal

Below shows wiring method and setting value of the system memory when a SHARP's LCD control
terminal (ZM-30E/L, ZM-40D/L, ZM-61E/T, ZM-70D/T) is connected to the JW10.

[1] In case of connecting communication port

(1) Wiring
ZM-30E/L ZM-40D/L ZM-61E/T, ZM-70D/T JW10
CN2 CN2 CN1 TB2 Shielded twisted pair cable :;mr::';';t
iig;;(ael Pin no. ?1‘3,,’:2' Pin no. iig;;(ael Pin no. Tﬁ;",‘,ir;a' /\ Terminal name
+RXD 10 +RD 24 +RD 24 +RD J L1
+TXD 12 +SD 12 +SD 12 +SD / \
-RXD 11 -RD 25 -RD 25 -RD J Lo
-TXD 13 -SD 13 -SD 13 -SD
FG 1 FG 1 FG 1 FG B_ SHLD

Note 1: Connection to a ZM-30E/L, ZM-40D/L, or ZM-61E/T can be done on models with version 1.13 or
later ROM code.

Note 2: The termination resistance switches on the ZM-40D/L, ZM-61E/T, or ZM-70D/T must be set to
"No termination resistance." If they are set to " termination resistance present," the JW10 may
not communicate correctly.

(2) Setting of JW10 system memory

System Setting Contents
memotry no. | value
#234 00(H) Computer link mode
#236 30(H) 19200 bits/s, even parity, stop bit 2 bits, data length 7 bits
#237 001(8) | Station No. 001

(3) Setting of screen image creation software (ZM-31SE)

Item

Setting contents

Setting PLC model

SHARP (JW series)

Communication parameter

Baud rate [19200] bps., signal level [RS422]

[2] In case of connecting with MMI port

(1) Wiring
ZM-30E/L ZM-40D/L | ZM-61E/T , ZM-70D/T . .
Shielded twisted JW10 MMI port
Signal | - Signal | p; Signal | p; Terminal - Si 1
e | Pinno. | 59%8" | Pin no. | Jang | Pinno. | e Pinno. | 7913
LTXD| 12 | +SD | 12 | +SD | 12 | +SD /’\\ 2 RX
-TXD 13 -SD 13 -SD 13 -SD 7 /RX
+RXD| 10 +RD 24 +RD 24 +RD '\\ 3 TX
-RXD 11 -RD 25 -RD 25 -RD / 8 /TX
FG 1 FG 1 FG 1 FG [ 4 PG/COM
5 GND

Note 1: The termination resistance switches on the ZM-40D/L, ZM-61E/T, or ZM-70D/T must be set to
"No termination resistance." If they are set to " termination resistance present," the JW10 may

not communicate correctly.
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(2) Setting of JW10 system memory

System ;

ey Setting value| Contents
#226 30(H) 19200 bits/s, even parity, stop bit 2 bits, data length 7 bits
#227 001¢8) Station number 001(8)

(3) Setting of screen image creation software (ZM-31SE)

ltem

Setting contents

Setting PLC model

SHARP (JW series)

Communication parameter

Baud rate [19200] bps., signal level [RS422]
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