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SAFETY INSTRUCTIONS

To Prevent injury and property damage, follow these instructions.
Incorrect operation due to ignoring instructions will cause harm or
damage, the seriousness of which is indicated by the following symbols.

4 )
& WARNING This symbol indicates the possibility of
death or serious injury
This symbol indicates the possibility of
\& CAUTION injury or damage to property. y

B The meaning of each symbol in this manual and on your equipment is
as follows

& This is the safety alert symbol.
Read and follow instructions carefully to avoid dangerous
situation.

This symbol alerts the user to the presence of “dangerous
voltage” inside the product that might cause harm or electric
shock.



SAFETY INSTRUCTIONS

Design Precautions

/\ Warning

» Install a safety circuit external to the PLC that keeps the entire system
safe even when there are problems with the external power supply or
the PLC module. Otherwise, serious trouble could result from
erroneous output or erroneous operation.

- Outside the PLC, construct mechanical damage preventing interlock

circuits such as emergency stop, protective circuits, positioning upper
and lower limits switches and interlocking forward/reverse operation.
When the PLC detects the following problems, it will stop calculation and
turn off all output in the case of watchdog timer error, module interface
error, or other hardware errors.
However, one or more outputs could be turned on when there are
problems that the PLC CPU cannot detect, such as malfunction of output
device (relay, transistor, etc.) itself or I/O controller. Build a fail safe
circuit exterior to the PLC that will make sure the equipment operates
safely at such times. Also, build an external monitoring circuit that will
monitor any single outputs that could cause serious trouble.

» Make sure all external load connected to output does NOT exceed the
rating of output module.
Overcurrent exceeding the rating of output module could cause fire, damage
or erroneous operation.

» Build a circuit that turns on the external power supply when the PLC
main module power is turned on.
If the external power supply is turned on first, it could result in erroneous
output or erroneous operation.




SAFETY INSTRUCTIONS

Design Precautions

-
/\ Caution
» Do not bunch the control wires or communication cables with the main
circuit or power wires, or install them close to each other. They should
be installed 100mm (3.94inch) or more from each other.
L Not doing so could result in noise that would cause erroneous operation.

Installation Precautions

I

/\ Caution

» Use the PLC in an environment that meets the general specification
contained in this manual or datasheet.
Using the PLC in an environment outside the range of the general
specifications could result in electric shock, fire, erroneous operation, and
damage to or deterioration of the product.

» Completely turn off the power supply before loading or unloading the
module.
Not doing so could result in electric shock or damage to the product.

» Make sure all modules are loaded correctly and securely.
Not doing so could cause a malfunction, failure or drop.

» Make sure I/O and extension connector are installed correctly.
Poor connection could cause an input or output failure.

» When install the PLC in environment of much vibration, be sure to
insulate the PLC from direct vibration.
Not doing so could cause electric shock, fire, and erroneous operation.

» Be sure to there are no foreign substances such as conductive debris
inside the module.
Conductive debris could cause fires, damage, or erroneous operation.




SAFETY INSTRUCTIONS

Wiring Precautions

[

/\ Warning

» Completely turn off the external power supply when installing or
placing wiring.
Not doing so could cause electric shock or damage to the product.

» Make sure that all terminal covers are correctly attached.
Not attaching the terminal cover could result in electric shock.

/\ Caution

» Be sure that wiring is done correctly be checking the product’s rated
voltage and the terminal layout.
Incorrect wiring could result in fire, damage, or erroneous operation.

» Tighten the terminal screws with the specified torque.
If the terminal screws are loose, it could result in short circuits, fire, or

erroneous operation.

» Be sure to ground the FG or LG terminal to the protective ground
conductor.
Not doing so could result in erroneous operation.

» Be sure there are no foreign substances such as sawdust or wiring
debris inside the module.
Such debris could cause fire, damage, or erroneous operation.




SAFETY INSTRUCTIONS

Startup and Maintenance Precautions

I

/\ Warning

» Do not touch the terminals while power is on.

Doing so could cause electric shock or erroneous operation.

» Switch all phases of the external power supply off when cleaning the

module or retightening the terminal or module mounting screws.
Not doing so could result in electric shock or erroneous operation.

» Do not charge, disassemble, heat, place in fire, short circuit, or solder

the battery.
Mishandling of battery can cause overheating or cracks which could result in
injury and fires.

/\ Caution

» Do not disassemble or modify the modules.

Doing so could cause trouble, erroneous operation, injury, or fire.

» Switch all phases of the external power supply off before mounting or

removing the module.
Not doing so could cause failure or malfunction of the module.

» Use a cellular phone or walky-talky more than 30cm (11.81 inch) away
from the PLC
Not doing so can cause a malfunction.

Disposal Precaution

r

/\ Caution

» When disposing of this product, treat it as industrial waste.
Not doing so could cause poisonous pollution or explosion.
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Chapter 1 General

Chapter 1. General

1.1 Guide to Use This Manual

This manual includes specifications, functions and handling instructions for the MASTER-K120S series PLC.

This manual is divided up into chapters as follows:

No. Title Contents
Chapter 1 General Describes configuration of this manual, unit's features and terminology.
Chapter 2 System configuration Describes available units and system configurations in the MASTER-K120S series.
Chapter 3 General Specification Describes general specifications of units used in the MASTER-K120S series.
Chapter 4 Names of Parts Describes each kind of manufacturing goods, titles, and main functions
Chapter 5 Power Supply / CPU
Chapter 6 Input and Output
Describes each kind of manufactured goods' usage
Usage of Various
Chapter 7
Functions
Chapter 8 Communication Function | Describes built-in communication functions
Chapter 9 Installation and Wiring Describes installation, wiring and handling instructions for reliability of the PLC system
Describes the check items and method for long-term normal operation of the PLC
Chapter 10 Maintenance
system.
Chapter 11 Troubleshooting Describes various operation errors and corrective actions.
Appendix 1 System Definitions Describes parameter setting for basic 1/0 and communications module
Appendix 2 Flag List Describes the types and contents of various flags.
Appendix 3 Dimensions Shows dimensions of the main units and expansion modules

-. This manual does not describes the programming method. For their own functions, refer to the related user's

manuals.
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Chapter 1 General

1.2. Features

1) MASTER-K120S series is extremely compact, to fit a wide range of applications and have following features.

(1) High speed processing
High speed processing of 0.1~0.9us/step with an general purpose processor included .
(2) Various built-in functions
The main unit can perform many functions without using separate modules. Therefore, It is possible to construct various
systems just using the main unit.
o Fast Processing Applications
- Pulse catch: Allows the main unit to read a pulse which has width as small as 10 zs.
- High speed counter(Economic): Support high-speed counting up to 100(10)kHz for 1 phase, 50(5)kHz for 2 phase.
- External interrupts : Using in applications that have a high-priority event which requires immediate responses.
o The input filter function help reduce the possibility of false input conditions from external noise, such as signal
chattering. The filter time can be programmed from 0 to 1000ms.
e Using RS-232C and RS-485 built-in port, MASTER-K120S can connects with external devices, such as personal
computers or monitoring devices and communicate 1:N with MASTER-K120S system.
e Using built-in PID control function, PID control system can be constructed without using separate PID module.
e Using built-in Positioning function, position control system can be constructed without using separate position control
module.(only DRT/DT type has built-in positioning function)
(3) Battery-less
The user's program can be saved permanently, because it is stored to EEPROM.
4
5
6
7
8
9

When program is edited during processing, it is stored to EEPROM automatically

Open network by use of communication protocols in compliance with international standard specifications.
Various special modules that enlarge the range of application of the PLC

It can easily do On/Off of the system, using RUN/STOP switch.

It can easily save the user program in EEPROM by simple manipulation in KGLWIN without using external memory.

_— T e I T

(
(
(
(
(
(9) Strong self-diagnostic functions
It can detect the cause of errors with more detailed error codes.
(10) It can prevent unintentional reading and writing, using password.
(11) Debugging function(Standard type)
On-line debugging is available when the PLC Operation mode is set to debug mode.

* executed by one command.

* executed by break-point settings.

* executed by the condition of the device

* executed by the specified scan time.
(12) Various program execution function
External and internal interrupt program as well as scan program can be executed by setting the execution condition.

Therefore, user can set variously program execution mode.

1-2




Chapter 1 General

1.3 Terminology

The following table gives definition of terms used in this manual.

for MASTER-K series.

Terms Definition Remarks
A standard element that has a specified function which configures the Example)
. o CPU module
Module system. Devices such as 1/O board, which inserted onto the mother board
; Power Supply module
or base unit.
I/O module
. A single module or group of modules that perform an independent Example)
Unit . L
Operation as a part of PLC system. Main unit
PLC system A system which consists of the PLC and peripheral devices. A user program
can control the system.
KGLWIN A program and debugging tool for the MASTER-K series. It executes
program creation, edit, compile and debugging(A computer software).
KLD-150S A hand-held loader used for program creation, edit, compile and debugging

I/0 Image Area

Internal memory area of the CPU module which used to hold I/O statuses.

Watch Dog Timer

Supervisors the pre-set execution times of programs and warns if a
program is not completed within the pre-set time.

Abbreviation of the word ‘Factory Automation Monitoring S/W'. It is used to

FAM call S/W packages for process supervision.

Fnet Fieldbus network

Cnet Computer network(RS-232C, RS-422/485)

RTC Abbreviation of ‘Real Time Clock'. It is used to call general IC that

contains clock function.

1-3




Chapter 1  General

Terms Definition Remarks
Current flows from the switch to the PLC input terminal if a input signal turns on.
e _
i P
+ Switch  Current —a-T
Sink Input A power
source
— Common
i
Current flows from the PLC input terminal to the switch after a input signal turns
on.
T -
Source commen__j,
lnpm A power :
source Current |
e P -
Switch :
i
Current flows from the load to the output terminal and the PLC output turn on
._._l.D_L_C_._._._._.ﬁ._._,:
—“—’
Sink Output Output n
Contact : A power
1JL source |
he
!
Current flows from the output terminal to the load and the PLC output turn on.
ey
PLC i Common
O
Source i v
Output ! A power
. ! Cﬁm source B
c._._.Output Contact

1-4




Chapter 2 System Configuration

Chapter 2. System Configuration

The MASTER-K120S series has suitable to configuration of the basic, computer link and network systems.

This chapter describes the configuration and features of each system.

2.1 Overall Configuration

2.1.1 Basic system

Main unit

o\

expansion

module
2ol R\

| |

expansion
cable

Total I/O points

© 10-120 points

o Standard Economic
Digital I/O module
Maximum  number ® 3 modules e 2 modules
of expansion A/D-D/A module ® 3 modules e 2 modules
modules Analog timer e 3modules ¢ 2 modules
Cnet I/F module o 1 module o 1 modules
o Economic o K7M-DR10/14/20/30UE
Main unit
Standard o K7M-DR//DRT/DT20/30/40/60U
Digital I/O module o G7E-DR10A, G7E-DR20A, G7E-TR10A, G7E-DC0BA, G7E-RY08A
Expansion | Analog I/0 module o G7F-ADHA, G7F-ADHB, G7F-AD2A, G7F-DA2I, GTF-DA2V
module Analog timer o G7F-AT2A
Resistance Temperature Detactor |  G7F-RD2A
Items
Cnet I/F modules e G7L-CUEB, G7L-CUEC
Communic )
DeviceNet I/F module o G7L-DBEA
ation I/F
FieldBus I/F module o G7L-FUEA
module
Profibus I/F Module o G7L-PBEA
Option RTC o G7E-RTCA
module Memory e G7TM-M2568B

2-1




Chapter 2 System Configuration

2.1.2 Cnet I/F system

Cnet I/F System is used for communication between the main unit and external devices using RS-232C/RS-422 Interface.
The MK120S has a built-in RS-232C port, RS-485 port and has also G7L-CUEB for RS-232C, G7L-CUEC for RS-422. It is
possible to construct communication systems on demand.

1) 1:1 Communications system

(1) 1:1 ratio of an external device (computer) to main unit using a built-in port

MASTER-K120S
o\ /]

Monitoring Device
RS-232C

RS-485

(2) 1:1 ratio of an external device (monitoring unit) to main unit using a built-in RS-485 port

RS-485

l MASTER-K120S MASTER-K120S
o\ /3 o\ a

Monitoring Device | |

RS-232C



Chapter 2 System Configuration

(3) RS-232C Communication over a long distance via modem by Cnet I/F modules

MASTER-K120S

B\

G7L-CUEB

/9]

2) 1:n Communications system

MASTER-K120S

B\

/3]

G7L-CUEB

E I

i |

L Modem Modem
oono ﬁ ooo
MASTER-K120S G7L-CUEB
B\ /E' 2N
g T
T 3 ) N
Modem |
oonOd

This method can connect between one computer and multiple main units for up to 32 stations

Can be connected Max. 32 stations

RS-232C < RS-422 Converter

I

~~
g —

RS-232C < RS-485

MASTER-K120S

Converter

* Refer to ‘chapter 8. communication function’ for details.

Built-in RS-485

2-3
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I -l

G7L-CUEC

MASTER-K120S

2N A

k

7

~—g|

Built-in RS-485

[

G7L-CUEC

MASTER-K120S

Built-in RS-485



Chapter 2 System Configuration

2.2 Product Functional Model

The following describes functional model of the MASTER-K120Sseries.

2.2.1 Product Functional Block

Product function block for the K120S series is as follows.

Main Unit Expansion Modules

Power supply Input signal Input signal

v v v
SPL?F\:\S; —p Input Input
DC24V B a , o
:Sgi:y < >l 0 Special/communication
i——b [ modules
T SR,
i comm. v | > Output Output
Built-in l
RS-485 v v
Built-in RS-232C I/F Output signal Output signal
Sub-system Description
CPU o Signal processing function
-. Operating system function
-. Application program storage / memory function
-. Data storage / memory function
-. Application program execution function
Input o The input signals obtained from the machine/process to appropriate signal levels for
processing
Output o The output signals obtained from the signal processing function to appropriate signal
levels to drive actuators and/or displays
Power Supply o Provides for conversion and isolation of the PLC system power from the main supply
Communication o Provides the data exchange with other systems or PADT, such as KGLWIN, personal
Interface computers




Chapter 2 System Configuration

2.2.2 K120S Series System Equipment Product

1) Main Unit — Standard type

ltems Models /O Point & Built-in Function Remark
Power Supply
12 DC inputs(24VDC) .
K7M-DR20U | 8 relay outputs ¢ Program capacity : 10 k steps
85~264 VAC o Max. expansion : 3 modules
18 DC inputs(24vDC) | ® High-speed counter :
K7M-DR30U | 12 relay outputs - 1 Phase : 100 kHz 1channel, 20 kHz 2channel.
85~264 VAC - 2 Phase : 50 kHz 1channel, 10 kHz 1channel.
24 DC inputs(24vDC) |  Pulse catch : pulse width 10 4s 2 points, 50 48 6 points,
K7M-DR40U | 16 relay outputs e External interrupt: : 10 4s 2 points, 50 45 6 points
85~264 VAC e Input filter: 0 ~ 1000ms (can be designated with groups)
36 DC inputs(24VDC) | o pID control function
K7M-DR60U | 24 relay outputs e RS-232C communication, RS-485 communication
85~264 VAC
12 DC inputs(24VDC) | e Program capacity : 10 k steps
K7M- 4/0 relay outputs e Max. expansion : 3 modules
Main Unit | DRT/DT20U | 458 TR outputs « High-speed counter :
85~264 VAC
18 DC inputs(24VDC) - 1 Phase : 100 kHz 1channel, 20 kHz 2channel.
K7M- 810 relay outputs - 2 Phase : 50 kHz 1channel, 10 kHz 1channel.
DRT/DT30U | 4/12 TR outputs e Pulse catch : pulse width 10 #s- 2 points, 50 4s- 6 points,
85~264 VAC e External interrupt: : 10 £s- 2 points, 50 £s- 6 points
an 24/DC :”p“ts(z“VDC) « Input filter: 0 ~ 1000ms (can be designated with groups)
- 12/0 relay outputs ;
DRT/DTAOU | an6 TR outpus : Elsl,)-zcgzn(t:r(::lc:rl:;:zz?cation RS-485 communication
85~264 VAC '
e Positioning function
36 DC inputs(avoe) | 22Xes 100 kpps
K7M- 200 relay outputs - Absolute / Incremental positioning method
DRT/DT60U | 4/24 TR outputs - Single / Repeat operation method
85~264 VAC - End / Keep / Continuous mode
- Return to origin, JOG, PWM, velocity control
2) Main Unit — Economic type
[tems Models /O Point & Built-in Function Remark
Power Supply
6 DC inputs(24VDC) e Program capacity : 2 k steps
K7M-DR10UE | 4relay outputs ¢ Max. expansion : 2 modules
85-264 VAC e Pulse catch : pulse width 50 45 4 points,
8DC inputs(24VDC) | ¢ High-speed counter :
K7M-DRIAUE | 6 relay outputs -1 Phase : 10 kHz 2channel.
Main Unit 85264 VAC - 2 Phase : 5 kHz 1channel.
12 DC inputs(24VDC) e External interrupt: : 50 £s 4 points
K7M-DR20UE | 8 relay outputs
85-264 VAC o Input filter: 0 ~ 1000ms (can be designated with groups)
18 DC inputs(24vDC) | ® RS-232C communication
K7M-DR30UE | 12 relay outputs o RS-485 communication(K7M-DR10/14UE only)

85~264 VAC

o Built-in analog timer(K7M-DR10/14UE only)
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Chapter 2 System Configuration

3) Expansion Modules

Section Items Models Description Remark
G7E-DR10A | 6 DCinputs/ 4 relay outputs
G7E-DR20A | ¢ 12 DC inputs / 8 relay outputs
. Slim Type
Evoansi G7E-DCOBA | » 8 DC inputs m P
Xpansion .
Digital /0 module
module

G7E-TR10A | e 10 Transistor outputs
G7E-RYO08A | e 8relay outputs Slim Type
G7E-DROBA | ¢ 4 DC Input, 4 Relay output

AID-DIA G7F-ADHA | @ A/ID: 2 channel, D/A: 1 channel

Combination module Slim
G7F-ADHB |  AID: 2 channel , D/A : 2 channel !

Type

AID conversion module G7F-AD2A e A/D : 4 channel
G7F-DA2I ¢ D/A : 4 channel(current output)

D/A conversion module Sim
G7F-DA2V e D/A : 4 channel(voltage output)

Type
. e Points : 4points
Analog timermodule G7F-AT2A .
alog fimermodu e Digital output range : 0~200
Resi .

. RTD module G7E-RD2A e Resistance temperature detactor Slim | Standard
Special - 4 channel(Pt100, JPt100) Type | type only
module

G7L-CUEB | @ RS-232C : 1 channel
G7L-CUEC | ¢ RS-422: 1 channel
Communication I/F module | G7L-DBEA | e DeviceNet I/F module (Slave)
. Standard
G7L-FUEA e FieldBus I/F module
type only
G7L-PBEA o Profibus I/F module (Slave)
RTC module G7E-RTCA | e Real Time Clock module
External Memory G7M-M256B | e External Memory module

* External memory G7M-M256 isn’t supported in K120S series. Only G7M-M256B is available for K120S series.
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Chapter 3 General Specifications

Chapter 3. General Specifications

3.1 General Specifications

The following table shows the general specifications of the MASTER-K120S series.

No. Item Specifications References
Operating ambient
1 0~55°C
Temperature
Storage ambient
2 -25~+70°C
Temperature
Operating ambient )
3 » 5 ~ 95%RH, non-condensing
Humidity
Storage ambient )
4 o 5 ~ 95%RH, non-condensing
Humidity
Occasional vibration
Frequency Acceleration Amplitude Sweep count
10<f<57Hz - 0.075mm
5 Vibrations 57 <f < 150Hz 9.§3m/s2 {19} . -
Continuous vibration 10 times for each | IEC 61131-2
Frequency Acceleration Amplitude X, Y, Z axis
10<f<57Hz - 0.035mm
57 <f<150Hz 4.9m/s? {0.5G} -
e Maximum shock acceleration: 147 m/s2 {15G}
6 Shocks e Duration time: 11ms IEC 61131-2
o Pulse wave: half sine pulse ( 3 shocks per axis, on X, Y, Z axis )
Square wave LGIS’ Internal
Impulse noise £1,500V Standard
Electronic ) . |IEC 61131-2,
discharge Voltage: 4 kV ( Discharge by contact ) IEC 1000-4-2
Siglféﬁfa netic | 27 ~ 500 MHz, 10 Vi IEC 1000-4.4
~ z m -4-
7 Noise Immunity field noiseg ’ IEC 1000-4-3
Diaital 10 Digital 1/0
igita
Fast transient & tem | Power supply (243 and up) (less than24V) | |Ec 61131-2
burst noise ﬁ]ft‘sr'?fc'efo IEC 1000-4-4
Voltage 2kv 1kv 0.25kV
8 Atmosphere Free of corrosive gases and excessive dust
9 Altitude Up to 2,000m
10 Pollution degree 2
11 Cooling method Air-cooling

1) IEC (International Electrotechnical Commission): An international civilian institute who establishes international standards in area of electric

and electronics.

2) Pollution degree: An indicator, which indicates pollution degree, which determine insulation performance of equipment.
* Pollution degree 2 : Normally, only non-conductive pollution occurs. Occasionally, however, a temporary conductivity caused by
condensation shall be expected.
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Chapter 4

Names of Parts

Chapter 4. Names of Parts

4.1 Main Unit
@ ®
N [CEUILIN cleT
R
PAU/REM N OFF
STOP |:ROM MODE
(3)
o] e
+
RS-485
No. Name Description
Indicates status of power supply to the system
PWRLED * On: When the supplied power is normal
» Off : When the supplied power is abnormal
Indicates operating status of main unit
CPU * On: Indicates local key switch or remote running mode
o (Ltggdltlon RUN LED « Off ; with the followings, LED turns off
- When the supplied power to the main unit is abnormal.
- While key switch is on stop mode
- Detecting an error which makes operation stop
Indicates operating status of CPU
ERRLED * Flickering : self-inspected error
» Off: CPU is working normal.
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Chapter 4 Names of Parts

No Name Description
@ I/O LED Indicates operating status of I/O
Built-in RS-485 connector . - i
® (Except K7M-DR10/L4UE) 2-pin connector for built-in RS-485 communications.
Designates main unit's operation mode
* RUN : Run program operation
@ Key switch for mode creation * STOP: Stop program operation
(Except economic type) * PAU / REM: usage of each modules are as follows:
- PAUSE : temporary stopping program operation
- REMOTE : designates remote driving
® Dip-switch for Cnet I/F See Chapter 5.
® RS-232C connector 9-pin DIN connector to connect with external devices like KGLWIN
@ Expansion connector cover Connector cover to connect with expansion unit
Terminal block cover Protection cover for wiring of terminal block
©@ Private hook DIN rail Private part hook for DIN rail

4.1.1 60-points main unit (Standard)

1) K7M-DR60U

%\j \ ©
PAL/REM
F'EIU|PUE\P4\P06\PUS|PUAJ_FDC\FUE Fi[l \COMO|P13|F15|F17\PL9|F‘1E\P1D|P1F\F21|PE3\COM1| OUT .24
[FOI [POS [ POS [ P07 [ FOS [ FOE [ FOD [ P Z[ P14 [FI16 [ FIB [ F1A [ FIC [ FIE [ PE0 [ FEE [ 24G [ 24v 4
InE4VDC Tnh paa—
. IM
MWR Klzas DO 020304050607 0B 09 0A080C000EOF 1011 1213 14151617 18 19 14 18 1C 1D 1E 1F 2021 22 23
PRO 0000000000000 0D00000G0000000000D000D0O00O0
K7M—DRE0U
FROGRAMMABLE auT
LOGIC 4041 42 43 44 45 45 47 48 49 44 4B 4C 4D 4E 4F B0 51 52 53 54 55 56 57
CONTROLLER ERO) D OO000C000DDD000000000000 @w.

Qut: 240G, 220VAC, AP,

GEWA

R

ACWOO—H—OVI P20 [ P4T P4—2 T

u
\P44|P46| [F46 [P4A | - 57 [ P54 [ FSE

50/E0Hz

COMO | COMT| COM

[FEET - [P0 [F
2| P43 [COM3| P45 | P47 [COM4| P43 | P4B |com5\ F’AD ] MF \coMs| F‘51 I P53 [Can7] Pos | F‘57

EEERLLEE EEEEE

Iz2

i

e e
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Chapter 4 Names of Parts

2) KTM-DRT60U

RUN BUILT-IN GNET
o |51 o o s e e e e e e e e
P00 | P02 [ P04 [ Pos [ Pos | Pos [ POC | POE [ P10 [EGMO] P13 [ P15 [ P17 | P19 [ P1B | P1D [ PIF | P21 [ P23 [COMI]  [5ing0s
[POI [ P03 [ POS [PO7 [PO3 [ POB [ POD [ FOF | PO | PIE | PI4 [ Ple [ PIB | PIA [ PIC | FIE | FEO [ P2 ] 24G | 24% =+
In24 VI, 7rmA -
masrer-Kizos n
00 01 0Z 03 04 05 06 07 OB 09 0A 0B 0 00 OE OF 1011 12 13 14 15 16 17 18 19 14 18 1C 10 1E 1F 20 2] 22 23
[sRsReRsRsReReReRsRIRIECRER SRR RCRIRORIRCRENSRIRCRRERRIReRORERER RO RG]
K7M—DRTEOU BUND
PROGRAMMAELE out
LoGIC 40 41 42 43 44 45 45 47 4B 40 44 4B 4C 40 4E 4F 50 51 52 53 54 55 56 57
CONTROLLER RO CC0000000D0000000000CT000 @ Lo
Out: 2400, 014 /F ‘ Dut: 24006 20V 24 /P, BA
56vA  [ACTO0—240V] P40 | P [ P42 [ P | P44 [ P46 | - [ P45 [ P4A | - ] P4C [F4E] - [ P50 [PE2 [ - | PB4 [ FE6 |
50,/60Hz[ | FG_[COMO[ COMT[COMZ] P43 [CUM3| P49 | P47 [COMA] P49 | P40 [CONS] P40 | F‘4—F [COME [ Ffﬂ TFsJ [COM7] P55 [ Po7

p@

3) K7M-DT60U

AN BUILT-H CHET
PAU/REM
ROM WODE

Be

masrEr-Kizos

F'DD | H \ P04 I PO \ FOg I POA
P01 [ PO3 [ POS [ PO7 [POS [ P

QUT; 0.24

POC | POE | PIO JCOMO) PIZ | PIS | PI7 | P19 | PIE | PID | PIF | P2l | P22
OB | POD | POF | P11 | PI2 | P14 | P16 | P18 | P1A | PIC | PIE | P20 | P28 24G 24—\/ =t
Thiz ———— Tr-

A4WIC, Tmh

K7M-DT60U
PROGRAMMABLE ouT
LaGIC 40 41 42 43 44 45 45 47 48 48 44 48 AC 4D AF 4F 50 51 52 53 54 55 56 57
CONTROLLER @R 0000000000000 000000000 @
Qut: 24900, 014/P Gut 2400, 0,54 /P |
—‘ BEYA ACTOC=240N] P40 T A4 T P42 [ L] P4 FAC AE PFS0 [ P52 - PS4 [ PSE
50,/60Hz T2 [Comn [ O [Comz] PAT [50M3] P45 | PT[COMA| B | PAE COMS| P4D | AT TCOME] P51 | PETTCONT] PS5 | Fo7
‘ E%%%%%%%%%-%%%%%%%%%%%%B%ﬂ%%% ©)
I
N

4.1.2 40-points main unit (Standard)

1) K7M-DR40U

lelele il sl

9

RUN BUILT—IN CHET
PAU/REM
ROM MODE

" | e e e e e e e e

PO0 [ P02 [ Po4 [ Pos [ Pos | PoA [coMo] Pon [ POF | PLL [ P13 [ PIS [ P17 [COM1 |

1 1
[ PO | POz [ POS | P07 | POS | POE | POC | FOE | P10 | Ple | P14 | Pl | 240G [ 24v

IrvEdWVIC, Tmd

QUT: D24
3t

- N

MWR Klzas 0001 02 03 04 DB 05 07 08 09 04 OB OC G0 OE OF 10 11 12 13 14 1616 17
[sReReReReRoRoRsReRsRoRoRoRoReR+RsReRsReReRsRe RS

K7M—DR40U

PROGRAMMABLE auT

LoGIC 40 41 42 43 44 45 45 47 48 48 44 48 4C 4D 4E 4F

CONTROLLER fRRO) 000000000 D0O0D0D @

O 124VDC 220YAL, 2A F 5A C

65vA  [RCIO0—240v] P40 | PH_| P42 | [ Faa [ P46 P4z | P4E |

—

I 48 [ F
50/60Hz[ | FG_|COMO] cow|cumz\ P43 [COM3] PA5 | P47 \coM4| P49 | P4B [COMS | PAD | P4F
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Chapter 4 Names of Parts

2) KTM-DRT40U

RUN BUILT-IN GHET
PALI/REM
ROM WODE

el
il = e

mster-Kizos "
0001 020304050607 08080408 0C 00 0E0OF 1011 121314151617
RO QOOO00ODDODOCQQO0DO0QDDOO0
K7M—DRT40U BT
PROGRAMMABLE ouT
LacIc 40 41 42 43 44 45 45 47 45 49 44 48 40 4D 4 4F
CONTROLLER RO QLOOCDOLLULLOODOD @ L
Oub 24000, O14/F | Out: 244DC, ZZGVAC ZA/F' 5A E
BEVA ACIOD—Z40V[ P40 (P41 [ P42 [ P [ P44 [ P46 | 48 ] P
50/60Hz] | FG |COMO] COM1|COME| F43 [COM3]| P45 | P47 |CDM4\ [ZX] \ F’4E |COM5| P4D | P4F

FO0 [ FOE | Pad | P& | PoB | FOA [COMO] PoD | FoF | PiL | P13 [ PIS | P17 JCOMT] | o mnag)
[P0l [ PO3 [ P05 [ P07 [ P09 [ POB [ POC | PUE | PO | Pio | Pid [ P16 | oG [ 24v o+
24 VIC, 7mA T

3) K7TM-DT40U

RUN BUILT—IN CHET
F'.NJ/REM
ROM MODE

5

K7M—=DT40U
PROGRAMMABLE
Loeic

CONTROLLER

MmasErR-K1208

PO0 [ FO2 | FO4 | FOE& | FOS \ POa ICOM [ FoD | =0 F13 | P15 | F17_|COMi ]

QUT, L24)

.|

FlF
[ Fo1 [ Po= | FOS [ POy | FO9 | FOS | POC | POE | PLO

PIZ | P14 | Ple | 245 [ 04 o
3+

Tri2dWIOC, Fmé

auT
F0 41 42 43 4 45 48 47 4B 40 4A 4B 40 40 4L 47
RO COCOODOOODDDOC0 0 @& La

t: 24VDC, 01AP | Ot24VDC Q.54 /P

L
Cu
BEVA AC1DD 24ov| Pm |P4—1 |F‘42 | |P44 \ P4-E [ P48 |P4A | | F4E |

: I
FITTCOME] PAD | PAF

50/80Hz

Fo | as‘rcms| T

41.3 30-poi

1) K7M-DR30U

nts main unit (Standard)

o

a2

RN BUILTN GHET
Vo MEEEEEEEEREE
av| | L |0 R IR D R D | D R L K
P00 [ P02 [ Poa [ FPoe [Pos [Poa [ Poc [FOE [ Fi0 | COMO | oimoos
[ Py [Pos [Pos [ Fo7 [PoS | FoE [ PoD | POF [ P11 [ 746G [ Z4¥ Fo 3
IrZ4VIC, Tad —
IN
MR-KIZUS 0001 02 0304 05 08 O7 08 09 0A OB OC 00 OE OF 140 11
CODODO0DODOODODOOOD
K7M—DR30U
PROGRAMMABLE T
LagIe 40 41 42 43 44 45 48 47 48 49 44 4B
CONTROLLER 00C00000000 @ e
Out: 24D, 220VAC, AP, SA/C
55vA  [ACIO0—240v] P40 [ P4l | Pdz | - | Pad | P45 | [ P48 | Paa |
50/60Hz[ | FG [COWA] COMI[COMZ| F43 [GOM3] FdB | F47 [GoW4] P49 [ F48
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Chapter 4 Names of Parts

2) KTM-DRT30U

RUN BUILT-IN GHET
PAU/REM On| OFF
STOR ROM MODE

©

— )
&l

@%
&

i
=
| g
Sl
ae
=il
&

H@

- IN
Mk Kiza" 00 01 D2 03 04 05 06 07 08 09 0A OB OC OO0 OE OF 10 11
oo

K7M—DRT30U

PROGRAMMABLE uT
LOGIC 40 47 42 43 44 45 A5 47 48 49 44 4B
CONTROLLER ROy 0O00D0A00000 @& La
Qut: 24vDC, mA P | out: 24400, zzmmz ZA P ﬁA T
S5\k  [ACIO0-240W] P40 P41 [ P4z | P | P44 [ P45
S0/E0Hz[ | FG \CDMUlCUMHCUMz\ P43 [COM3] P45 [ F47 |COM4\ P49 \ P4B

P00 JP02 [po4 [ Poc [ Pog [ Poa [ POC [ POE [ P10 [ €OMO T [oyynpos
\PUI\PU\POS\F’D\PU?\P T Fan | POF | P11 T 746 [ 24 Fo ¥
In24VIC, 7mA -

PR |

ki
H
]
b

ERE R

3) K7TM-DT30U

RUN
PALL/REM
STOR

—G)

ﬁﬁ?EEEEEEEEE@

K7M—DT30U

PROGRAMMABLE ol

LOSIC 40 41 42 43 44 45 48 4T 48 40 44 4B

CONTROLLER RO 000G o000 00 @ La
Qub; 240G, 91478 St 24D, 052\/':'

Foo_| PO2 Pos | POA [ POC | P COMD
P03 PGS PD7 FO% | POR | POD | POF P11 245 | 24

QUT: 028
+

Im24WDc, Tmb

SSWA
S0 /601

FCT00—240v] P40 | P4l P42 [_F_JFid [ F4e B4 | FAA
Hz FG JCOMO| COMI|COMZ| P43 JCOM3I| P45 P47 JCOM4 | P49 P4B

ks
]
]
]
e
H
13 |
L
i
H
E

e e

4.1.4  20-points main unit (Standard)

1) K7M-DR20U

1

o BULT-IN CHET
PAUL/REN o FF|
STOR RGM MODE

O

i
=i
=i
=i
=i
=
=
=i
wl
=
=l
@)

P00 | POZ [ P04 [ Pos [ POS [POA | - | - [ - | COMD .
[P [PozlPos[Por[Pos[POB ] - [ - [ - ] ZC}}E [ 24v ﬂf\_T%-n‘zA
IN24VIC, Tméa -
masrer-Nizos "
Q001 0Z 03 04 05 08 07 OB 09 04 OB
DoO00DOO0DOO
K7M-DRZ0U
PROGR AMMABLE auT
LOGIc 40 41 42 43 44 45 46 47
COMTROLLER 00000000 @Lﬁ

Out 24V0C, Z20VAG, 2A/F, SA/G
OV P40 [ P41 (P42 [ - [P44 [P46] - | - | I
COMO| COM1 [COMZ| P43 [GOM3] P& [ P47 [ - | - | -

SEVA AL
50/B80Hz

o
=1
T
5]
&

IE2p=s
e
=]
&
2
&
A
A
a)
&
i
&
al
B
o
&+
Bl
E@]
@]
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2) KTM-DRT20U

FeEEEREEEEE | ©

FUN BUILT-IN CHNET|
PLU/REM OH| FFJ i !
P00 | Fi2 | pus | Poe | PUa [ Poa | L - [ - T oMo T lorgza
J T B T 0 e B 73 70 L
In24VIC, TrA -
mafrer-Ki20s I
0001 02 03 04 05 06 07 0B 09 0A OB
COO00oo00000
K7M—DRT20U RUN D
PROGRAMMABLE ouT
LoGIC 40041 42 43 44 45 45 47
CONTROLLER ERROD OGO O0DOO0 @Lﬂ
ut: 24v0C, 014/F |Elut 240G, 220WAT, DA P 8ASC
BEvA  [RCTOO— 28] Pt [T [P# [ P [ Pad [ P46 |
50/80Hz [ FG [oOM] COMT] COMZ] PAE [COWa] P35 | PA7

e

3) K7TM-DT20U

R{Mﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

RE

PALL/RER
st
Foo [ Foe [ Po4 [ Poe [ Foe [ Poa - - T -
Bl | Foa | Fos [ Fo7 | Fo5 [ POB - - T ol [T e
$5 [ 24 o+

T4 DT, 7md

K7M—DT20U
PROGRAMMABRLE
uT
Locic 40 41 42 43 44 45 46 47
CONTROLLER RO 0oL o000 0 @& o
ub Z4vDC, 914.F | it 24YDE, 0,54
SEA ACIOO 240\f| P40 | P41 | P42 | P |F'44 [ P4& | [ I
S0 /E0HZ | F5 [COMO[COMT[COMZ] P43 JCOM3| P45 | P47| - |

*ﬁiiiiiiiii@F

R

4.1.5 30-points main unit (Economic)

1) K7M-DR30UE

BUILT-IM ¢t
o4
ROM MODE

- B R e | ©
IEEEEEEEEREEE

S

PROGRAMMABLE
LOGIG
CONTROLLER

— T

. I
MMTER K205 00 01 02 O3 04 05 06 07 08 09 0A OB 0C 0D OE OF 10 11

K7M—DR30UE

Po0 [ P02 [ P4 [ Po6 | P08 [ FOA [ PoC [ POE [ P10 | COMO | [oinpon
[ ot [Poa [ Pos [Fo7 [ P09 | PO [ PoD [ POF [ Pi1 [ 246 [24v a4
TNE4VIC, TMA -
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4.1.6 20-points main unit (Economic)

1) KTM-DR20UE

BUILT-IN GNET]|
ROM MODE Sl | Bl

5

Pon_| P02

s -

|F01|P3

master-Ki20s

QUT: .24
=+

[sNeRsRsRsRsRsRsRsRsRS]
K7M—DR2ZOUE
PROGRAMMABLE out
Locic 40 41 42 43 44 45 46 47
GONTROLLER FRRC) GO0 O0000 @LG
Dut 24VDC zzowc ZA F‘ SA C
55va  [ACIO0—za0v] P40 | P41 | P 14 6 ] | I
50/60Hz[ | FG& |CGMO|COMHCOM2| P43 \CDM3| P45 \ N N N

EHE ]

[EB1Re < S8]E8 Bl s st 8

4.1.7 14-points main unit (Economic)

1) KTM-DR14UE

Tl |
jflEEEEERE

FOO | POZ [ Po4 | Pos |
[ Poi [ Po= | Pos | Poz |24G \24\/
n: 20T, FmA

ENALOG TIMER —RE232 RS4t

[ | e

BT CHO AT CH1

ROW WODE

K7M—DR14UE

PROGRAMMABLE

aut
LOGIC 40 41 42 43 44 45
CONTROLLER (RRD) 00000 0@

Cut: 24DC _Z2OVAC, 28/P, B&/C
ACTO0—240V] P40 | Pt [ Paz | pad |
[ FG_[COMD [ COMT[ COME] P43 | P45

B
EEEEEE

4.1.8 10-points main unit (Economic)

44,
50,/60HZ

1) KTM-DR10UE

RS232 RSA
i
ROM MCDE

ANALDB TIMER

AT cHO AT cH1

=y FIUT: 0.24

|| Inx 24Dt
masrer-Kizgs
00Ot 02 0304 05
[SR RV ReR R
K7M—DR10UE BING
FPROGR&MMABLE auT
LOGIC 4041 42 43
CONTROLLER ERROY QOO0 em
M Dut: 2440C, Z20WAC, 2A/P, BAC

ACTOD-240V[ Pa0 [ PH [Pa2 [ -
[ FG_[COMD | COMT[COME] P43 | -

EEEEEE]
FIFTR

AHA
50/60HZ

47
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4.2 Expansion /0 Module

4.2.1 20points I/0 Module

1) G7E-DR20A

® @
—
04 ] 106 ] 108 | 10 /(D
&mozu:onsmwoamm“‘
000000000000
@ ®
~Q
4.2.2 10points I/0 Module
1) G7E-DR10A ,
@
® /
[ 0] 1ot [ we ] 103 ] 104 T 15 [como] //®
G‘OFA o':‘zmozumos A |
000000
CD G7E—DR10A @D
Sarousn 8883 "

[cowo [ qoo T cowi T oo1 Jcow2 T @0z T o3 | ~

|:I:| __ ~®@

1) G7TE-TR10A

a
P )

(B) ®
© C7E=TRIOA et
PRCAL A AIE

Lo
OO TRDLLETY
[oohe | o [ o] oen |

BRI

AT
Jad|

R
@f @ \@

=
©

Names

Input LED

Output LED

Input contact

Input common terminal

Output contact

Output common terminal

Expansion cable

® Q9 ® e 0o

Expansion Cable Connecting Terminal

=z
e

Names

Input LED

Output LED

Input contact

Input common terminal

Output contact

Output common terminal

Expansion cable

® QO ® 6 0 e

Expansion Cable Connecting Terminal

=
=

Names

Output LED

Output contact

Output common terminal

External Power Supply Terminal (DC24V)

Expansion cable

SHSHCHENCNS

Expansion Cable Connecting Terminal
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4.2.3 8points I/0 Module

1) G7TE-DC08A

2) G7E-RY08A

4-9

=
o

Names

Input LED

Input contact

Input common terminal

Expansion cable

GANCRECRECRES

Expansion Cable Connecting Terminal

=
o

Names

Output LED

Output contact

Output common terminal

Expansion cable

© e 6 0|6

Expansion Cable Connecting Terminal
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4.3 Special Module

4.3.1 AID - D/A Combination Module

1) G7F-ADHA
® @
,__ e .
| GLora T
C I @
oLz O

2) G7F-ADHB

No.

Names

RUN LED

Analog Output Terminal

Analog Input (Voltage/current) selecting jumper pin

Analog Input Terminal

External Power Supply Terminal (DC24V)

Expansion Cable

SENCENCRECENCEECRNC]

Expansion Cable Connecting Terminal

Names

RUN LED

Analog Input Terminal

Analog Output Terminal

External Power Supply Terminal (DC24V)

Expansion Cable

®©@| 0 | ® e e 6

Expansion Cable Connecting Terminal
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4.3.2 DIA Conversion Module
1) G7F-DA2I
No. Names
| | @ | RUNLED
2 @ | Analog Output Terminal
o @ ©) Expansion Cable

@ Expansion Cable Connecting Terminal
® External Power Supply Terminal (DC24V)

No. Names

RUN LED

Analog Output Terminal

Expansion Cable

Expansion Cable Connecting Terminal

CARCREORECHNC)

External Power Supply Terminal (DC24V)

4.3.3 A/ID Conversion Module

@

\®

||@ No. | Names

RUN LED

Analog Input Terminal

J 24V 24G
Input
® ®
Input QD

Select
m [[CHO I CH1 JT CH2 T CH3

Analog Input (Voltage/current) selecting jumper
pin

VO COMJ| V1 JCOM]] V2 [ICOM] V3 JCOM
1B R

External Power Supply Terminal (DC24V)

Expansion Cable

EEFH
@ ® e ||

Expansion Cable Connecting Terminal
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4.3.4 Analog timer Module
@
N
GLOFA
®
G7F-AT2A

4.3.5 RTD Input Module

®

No.

Names

RUN LED

Analog Timer Volume Control Resistor

Expansion Cable

CREZRECHNS

Expansion Cable Connecting Terminal

No.

Names

RUN LED

Analog Timer Volume Control Resistor

Expansion Cable

® 6|06

Expansion Cable Connecting Terminal
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4.4 Communication I/F Module

4.4.1 Cnet I/F Module

1) G7L-CUEB
&
i /
]
GIL-CUEB  oQ0g0g
@ PROGRAMMABLE |:||:| @
L3I
CONTROLLER Ll )
— T —
O-HA | oo
o =

)
2) G7L-CUEC
@
—
ri 1] K] Fo ] R e Bl [ |
L |w|»-|m|m|=y_
-1
I
o cges  am | l]jo
;Z(:JfRQLLER CEET
—
I’ il

4.4.2 Fnet I/F Module

1) G7_L-FUEA
D
J’_JH
.
I i !

GTL-FUEA COOO0O0
@ FROOR-J\IIW\BLE HHH @

COMTROLLER ERR Las

S oo o

TOKEN  LINK-LF

[ (ct=Te) (e=2e)

4-13
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Names

RS-232C connector

Communication status LED

Expansion cable

Expansion cable connecting terminal

©® 6 0|6

TM/TC selecting dip switch

=
=

Names

RS-422/485 connector

Power supply/Communication status LED

Expansion cable

® 6| 60|

Expansion cable connecting terminal

=
=

Names

Station No. selecting switch

Fnet cable connector 1 and 2

Expansion cable

Expansion cable connecting terminal

GANCRECRECRES

Communication status LED
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4.4.3 Pnet I/F Module

1) G7L-PBEA
No. Names
il 1 ©
—] ) Station No. selecting switch
COO000
5 7L-PBEE / HH ® @ Pnet cable connector
N =< ® Expansion cable
i s 4 @ Expansion cable connecting terminal
[] ® Communication status LED
[ 1 —
@
@
4.4.4 DeviceNet I/F Module
1) G7L-DBEA
No. Names
®
i il @ Station No. selecting switch(NA)
/
CED @ DeviceNet cable connector
@ cnopen  CNEND — |]|]|l @ ©) Expansion cable
EDHC?gRAI.IIIRHLE 50k HH ] ] ]
CONTROLLER CEEED (- g @ Expansion cable connecting terminal
- T ® Baud rate selecting switch
Eﬂ‘ [ [HEEedEEE| ® Power supply/Communication status LED
v ——"
@ L ®
4.5 Option Module

Option modules are attached the expansion slot of main unit or expansion unit, and supplies optional functions such as
memory expansion or real time clock. MASTER-K120S series have two option modules — External memory module and RTC

module.

NO. | Names
® Option module
@ Connector
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Chapter 5. Power Supply / CPU

5.1 Power Supply Specifications

5.1.1. Standard Type

ltems i il i RTID
DR/DRT/DT20U DR/DRT/DT30U | DR/DRT/DT40U | DR/DRT/DT60U
Rated voltage 85 ~ 264 VAC
Rated frequency 50/ 60 Hz (47 ~ 63 Hz)
Rated current 0.5A(110VAC)/0.25A(220VAC) 0.6A(110VAC)/0.3A(220VAC)
Input Inrush current Up to 30A Up to 60A
Efficiency 65% min.(rated input/maximum load)
Input fuse 2AJAC250V (Time Lag Type)
Permitted Momentary 10
power failure m
Output voltage
Output(1) e
Output current 1.2A 2A
Output voltage
Output(2) e
Output current 0.2A
Power supply status indication PWR LED On when power supply is normal
5.1.2. Economic Type
ltems K7M - DR10UE K7M - DR14UE | K7M-DR20UE | K7M-DR30UE
Rated voltage 85 ~ 264 VAC
Rated frequency 50/ 60 Hz (47 ~ 63 Hz)
Rated current 0.3A(110VAC) / 0.15A(220VAC) 0.5A(110VAC) / 0.25A(220VAC)
Input Inrush current Up to 30A
Efficiency 65% min.(rated input/maximum load)
Input fuse 2AJAC250V (Time Lag Type)
Permitted Momentary 0
power failure 1oms
Output voltage
Output(1) =
Output current 0.5A 1.2A
Output voltage
Output(2) e
Output current 0.2A

Power supply status indication

PWR LED On when power supply is normal
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5.2 CPU Specifications

The following table shows the general specifications of the MASTER-K120S series

5.2.1. Standard Type

Specifications
Items Remarks
K7M-DR/DRT/DT20U | K7M-DR/DRT/DT30U | K7M-DR/DRT/DT40U | <7M-DR/DRT/DT60U

Program control method | Cyclic execution of stored program, Time-driven interrupt, Process-driven interrupt

/0 control method Indirect mode(Refresh method), Direct by program command

Program language Instruction list, Ladder diagram

Numbers of instructions | Basic : 30, Application : 277

Processing speed 0.1us/step

Program capacity 10ksteps

/O points 20 30 40 60
P P000 ~ P63F /O relay,TR.
M MO000 ~ M191F Auxiliary relay
K K000 ~ K31F Keep relay
L LO00 ~ L63F Link relay
F F000 ~ F63F Special relay
Memory 100msec : TO00 ~ T191 (192 points)
device 10msec : T192 ~ T250 (59 points)
T Timer
Imsec : T251 ~ T255 (5 points)
-. Adjustable by parameter setting
C C000 ~ C255 Counter
S S00.00 ~ S99.99 Step controller
D D0000 ~ D4999 Data register

Operation modes RUN, STOP, PAUSE, DEBUG

Self-diagnosis functions | Detects errors of scan time, memory, 1/0 and power supply

Data back-up method Latch area back-up

Up to 3 level

Max. expansion level (External memory or RTC module can be connected as 4th expansion module)
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continued)

Items

Specifications

K7M-DR/DRT/DT20U

K7M-DR/DRT/DT30U

K7M-DR/DRT/DT40U

K7M-DR/DRT/DT60U

Remarks

Built-in
Function

PID

control function

Controlled by commands, Relay and PRC auto tuning,

PWM output, manual output, adjustable operation scan time,

Anti-windup, SV-Ramp, Delta MV, Position and Velocity algorithm

Cn

et I/F Function

Dedicated protocol support

MODBUS protocol support
User defined protocol support

No protocol support

RS-232C - 1port
RS-485 - 1 port

High-
speed

counter

Capacity

1 phase : 100 kHz-2 channel,
2 phase : 50 kHz-1 channel,

20 kHz-2 channel
10 kHz-1 channel

Counter function

4 different counter modes as following;

-. 1 phase operation mode.
-. 2 phase CW/CCW mode.

-, 2 phase Pulse + Direction mode.

-. 2 phase Multiplication mode(MUL4)

Additional
function

Internal/External preset function

Latch Counter function

RPM function

Comparison Output function

Position-

ing

Operation
Specification

NO. of control axis : 2 Axis

Control method : Point-to-Point, Speed Control

Control unit : Pulse
Positioning data : 20 data / axis(Operation step NO. 1 ~ 20)

Positioning

Positioning method : Absolute / Incremental

Operation method : Single / Repeat

Operation mode : End / Keep / Continuous

Address range : -2,147,483,648 ~ 2,147,483,647

Speed : Max. 100kpps(setting range 5 ~ 100,000)
Acceleration / Deceleration method : trapezoidal method

Return to Origin

Origin detection when approximate origin turns off

Origin detection after deceleration when approximate origin turns on.

Origin detection by approximate origin.

JOG

Setting range : 5~100,000 ( High / Low speed)

DRT/DT
Type Only

Pulse catch

Minimum pulse width : 10 zs( 2 points) and 50 xs (6 points)

External interrupt

10 us(2 points) and 50 ys (6 points)

Input filter

0~1000ms(Adjustable)

Weight (g)

520

540

660

850
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5.2.2. Economic Type

Specifications
ltems Remarks
K7M-DR10UE K7M-DR14UE K7M-DR20UE K7M-DR30UE
Program control method | Cyclic execution of stored program, Time-driven interrupt, Process-driven interrupt
/0 control method Indirect mode(Refresh method), Direct by program command
Program language Instruction list, Ladder diagram
Numbers of instructions | Basic : 30, Application : 269
Processing speed 0.4us/step
Program capacity 2ksteps
/O points 10 14 20 30
P P000 ~ P63F I/O relay
M MO000 ~ M191F Auxiliary relay
K K000 ~ K31F Keep relay
L L000 ~ L63F Link relay
F F000 ~ F63F Special relay
Memory 100msec : TO00 ~ T191 (192 points)
device 10msec : T192 ~ T250 (59 points)
T Timer
Imsec : T251 ~ T255 (5 points)
-. Adjustable by parameter setting
C C000 ~ C255 Counter
S S00.00 ~ S99.99 Step controller
D D0000 ~ D4999 Data register

Operation modes

RUN, STOP, PAUSE

Self-diagnosis functions

Detects errors of scan time, memory, 1/0 and power supply

Data back-up method

Latch area back-up

Max. expansion level

Upto 2 level

(External memory or RTC module can be connected as 3th expansion module)
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continued)
Specifications
ltems Remarks
K7M-DR1I0UE | K7M-DR14UE | K7M-DR20UE | K7M-DR30UE
Dedicated protocol support
RS-485 is available
] MODBUS protocol support RS-232C - 1port
Cnet I/F Function _ on K7M-DR10/14UE
User defined protocol support | RS-485 - 1 port |
only
No protocol support
_ 1 phase : 10 kHz-2 channel
Capacity
2 phase : 5 kHz-1 channel
4 different counter modes as following;
-. 1 phase operation mode.
Counter
Built-in | ] -. 2 phase CW/CCW mode.
High-speed function o
Function -. 1 phase Pulse + Direction mode.
counter o
-. 2 phase Multiplication mode(MUL4)
Internal/External preset function
Additional Latch Counter function
function RPM function
Comparison Output function
Pulse catch Minimum pulse width : 50 xs (4 points)
External interrupt 50 us(4 points)
Input filter 0 ~ 1000ms(Adjustable)
Weight (g) 360 370 500 510
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5.3 Operation Processing

5.3.1 Operation Processing Method
1) Cyclic operation

A PLC program is sequentially executed from the first step to the last step, which is called scan. This sequential
processing is called cyclic operation. Cyclic operation of the PLC continues as long as conditions do not change

for interrupt processing during program execution. This processing is classified into the following stages:

Stages Processing

[ Operation Start ] )

» Stage for the start of a scan processing. it is executed only one

time when the power is applied or reset is executed. It executes
Initialization the following processing..
» /O reset
» Execution of self-diagnosis
» Data clear
g

P Allocating /O address and type

Input conditions are read and stored into the input image area

Inputimage area refresh before starts processing.

| Program is sequentially executed from the first step to the last step
Program operation processing Program operation processing

Program starts

eocloose

Program ends

The contents stored in the output image area is output to output part
when operation processing of a program is finished.

Outputimage area refresh

Stage for return processing after the CPU part has finished 1 scan.

END processing The END processing following processing is executed.

» Self-diagnosis

» Change the present values of timer and counter, etc.

» Processing data communications between computer link module
and communications module.

» Checking the switch for mode setting.
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2) Interrupt operation method

If a situation occurs which is requested to be urgently processed during execution of a PLC program, this opera
tion method processes immediately the operation, which corresponds to interrupt program. The signal, which infor
ms the CPU of those urgent conditions is called interrupt signal. The MASTER-K120S CPU has three kind of int

errupt operation methods, which are internal, external and high speed counter interrupt signal methods.

5.3.2 Operation Processing at Momentary Power Failure Occurrence

The momentary power failure occurs when the input line voltage to the power supply falls down below the rated
voltage. When momentary power failure within 10ms occurs, the CPU maintain operation processing. But If is exceeds

10ms, CPU stop processing and all output turns off. And The re-start process is executed as the power is re-applied.

1) Momentary power failure within 10 ms

— The operation processing is maintained

Input power

Momentary power failure
within 10ms

2) Momentary power failure exceeding 10 ms

— The re-start process is executed as the power is re-applied.

Input power

Power failure exceeding 10ms

1) Momentary power failure
The PLC defining power failure is a state that the voltage of power has been lowered outside the allowable

variation range of it. The momentary power failure is a power failure of short interval (several to tens ms).
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5.3.3 Scan Time

The processing time from a 0 step to the 0 step of next scan is called scan time.

1) Expression for scan time

Scan time is the sum of the processing time of scan program that the user has written, of the task program processing time

and the PLC internal processing time.

(1) Scan time = Scan program processing time + Interrupt program processing time + PLC internal processing time

« Scan program processing time = The processing time used to process a user program that is not specified

to a task program.
* Interrupt program processing time = Total of the processing times of interrupt programs executed during
one scan.
* PLC internal processing time = Self-diagnosis time + I/O refresh time + Internal data processing time
+ Communications service processing time

(2) Scan time differs in accordance with the execution or non-execution of interrupt programs and communications

processing, etc.

2) Flags

Scan time is stored in the following system flag area.
+ F50 : Maximum scan time (unit: 1 ms)
+ F51 - Minimum scan time (unit: 1 ms)

* F52 : Current scan time (unit: 1 ms)

5.3.4 Scan Watchdog Timer

1) Watchdog timer is used to detect a delay which is attributable to abnormal operation of sequence program
(Watchdog time is set in menu of basic parameter of KGLWIN.)

2) When watchdog timer detects an exceeding of preset watchdog time, the operation of PLC is stopped immediately
and all output is off.

3) If an exceeding of preset watchdog time is expected in sequence program, use ‘WDT' instruction.
‘WDT' instruction make elapsed watchdog time as zero.

4) In order to clear watchdog error, restarting the PLC or mode change to STOP mode are available.

-. Setting range of watchdog : 10 ~ 6,000ms(unit : 10ms)
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5.3.5 Timer Processing

The MASTER-K series use up count timer. There are 5 timer instructions such as on-delay (TON), off-delay (TOFF), integral

(TMR), monostable (TMON), and re-triggerable (TRTG) timer.
The measuring range of 100msec timer is 0.1 ~ 6553.5 seconds, 10msec timer is 0.01 ~ 655.35 seconds, and that of 1msec

timer is 0.001 ~ 65.53 seconds. Please refer to the ‘MASTER-K programming manual’ for details.

1)

On delay timer

The current value of timer starts to increase from 0 when the input condition of TON instruction turns on. When the

current value reaches the preset value, the timer output relay turns on.

[nput Condition Timer
e e T T HHHHH I—
| |
Preset value

Timer output relay

— P Timer type

When the timer input condition is turned off, the current value becomes 0 and the timer output relay is turned off.

input condition
t0 tl 2 3 4 t5
Output relay
tO+PT t4+PT t5
Pre value
Currentvalue ¢
t0 tl 2 t3 t4 t5

Off delay timer

The current value of timer set as preset value and the timer output relay is turned on when the input condition of TOFF

instruction turns on. When the input condition is turned off, the current value starts to decrease. The timer output relay is

turned off when the current value reaches 0.

Timer input condition

Timer outout relav

Preset value

Current value

+PT

t5i+ PT
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3) Integral timer
In general, its operation is same as on-delay timer. Only the difference is the current value will not be clear when the
input condition of TMR instruction is turned off. It keeps the elapsed value and restart to increase when the input
condition is turned on again. When the current value reaches preset value, the timer output relay is turned on.

The current value can be cleared by the RST instruction only.

Timer input condition A
0t t 4 E
Timer output relay
Preset value PT:= (t1-10)+(t3-12)
Current value )
0 tl t2 3 5 54PT
Timer reset input

4) Monostable timer
In general, its operation is same as off-delay timer. However, the change of input condition is ignored while the timer is
operating (decreasing). When current value reaches preset value the timer output relay is turned off and current value is

cleared.

Timer input condition |
tl tt 12 t3 14
Timer output relay
f t0+PT t2 t2+PT t4 t4+PT
Preset value
Current value |
t0 t1 12 t4
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5) Retriggerable timer
The operation of retriggerable timer is same as that of monostable timer. Only difference is that the retriggerable timer is
not ignore the input condition of TRTG instruction while the timer is operating (decreasing). The current value of

retriggerable timer will be set as preset value whenever the input condition of TRTG instruction is turned on.

Timer input condition

PT

A
\ 4

Timer output relay

Preset value (PV)

(On operation)

A

Current value

The Maximum timing error of timers of MASTER-K series is ‘1 scan time + the time from 0 step to timer instruction’
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5.3.6 Counter Processing

The counter counts the rising edges of pulses driving its input signal and counts once only when the input signal is switched
from off to on. MASTER-K series have 4 counter instructions such as CTU, CTD, CTUD, and CTR. The followings shows
brief information for counter operation. Refer to the ‘MASTER-K Instruction Manual’ for details.

1) Up counter (CTU)

-. The counter output relay is turned on when the current value reaches the preset value.

-. When the reset input is turned on, the counter output relay and current value is cleared as 0.

Input Condition Up Counter
|| UCTU Cux |
[;;;et Condit ion [_
|_J Jl R <S> s =
2) Down counter (CTD)
-. When the CPU is switched to the RUN mode, the current value is set as preset value.
-. The current value is decreased by 1 with the rising edge of counter input signal.
-. The counter output relay is turned on when the current value reaches 0.
[nput Condition Down Counter
— | D CTD Cwx |
Reset Condition [_
_J JI = r

3) Up-down counter

-. The current value is increased with the rising edge of up-count input signal, and decreased with the rising edge of
down-count input signal.

-. The counter output relay is turned on when the current value is equal or greater than the preset value otherwise off.

Up Input Condit ion

lp Oown Counter

i U CTUD C s —

Down Input Condition
— ] D
|

Reset Condition

|
_J | R <5  samm _
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4)

5)

Ring counter

-. The current value is increased with the rising edge of the counter input signal, and the counter output relay is turned on

when the current value reaches the preset value. Then the current value and counter output relay is cleared as 0 when
the next counter input signal is applied.

Irput Condition Ring Counter

—| ] D CTR Cixx

Reset Condition !‘
|

_J | B <8z  xxww r

Maximum counting speed

(1) The maximum counting speed of counter is determined by the length of scan time. Counting is possible only when the
on/off switching time of the counter input signal is longer than scan time.

Maximum counting speed (Cma) = % X tl (times/sec) ~ Wwhere, n: duty (%), ts : scan time

(2) Duty
Duty is the ratio of the input signal’s on time to off time as a percentage.
T1 T2
OFF ON OFF
f T1<T2, n=—1"" %100 (%)
T1+T2
If T1>T2, n= T2 %100 (%)
T1+T2
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5.4 Program

5.4.1 Classifications of Program

All functional elements need to execute a certain control process are called as a ‘program’. In MASTER-K120 series, a

program is stored in the EEPROM mounted on a CPU module or flash memory of a external memory module. The following

table shows the classification of the program.

Program type

Description

Scan program

The scan program is executed regularly in every scan

Time-driven interrupt

program (TDI)

The TDI programs are executed with a constant time interval specified with parameter setting.

Process driven interrupt

program (PDI)

The PDI programs are executed when external interrupt input is applied and the corresponding

interrupt routine is enabled by El instruction.

High speed counter driven

interrupt program(HSCDI)

This interrupt programs are executed when comparison task signal is applied.

(Standard Type only)

Subroutine program

The subroutine programs are executed when they are called by the scan program with a CALL

instruction.

5.4.2 Program Execution Procedure

The following diagram shows that how the CPU module process programs when the CPU module is powered on or switched to

RUN mode.

[ Start processing

A 4

Subroutine program

Scan program

<:> PDI program

TDI program

A 4

HSCDI program

[ END processing
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1) Scan program

-, The scan program is executed regularly in every scan from 0 step to last step.

-. When interrupts has occurred, CPU pauses scan program and executes corresponding interrupt program first.

-. When this interrupt program finished, scan program is to resume.

2) Interrupt program

-. When an interrupt occurs, the CPU module will stop the current operation and execute the corresponding interrupt routine

first. After finish the interrupt routine, the CPU resume the sequence program from the stopped step.

-. MASTER-K102S series provides 3 types of interrupt.

The TDI (Time driven interrupt) occurs with the constant period
The PDI (Process driven interrupt) occurs with the status of external input.
The HSCDI(High speed counter driven interrupt) occur with comparison task signal from high speed counter.

(Standard type only)

5.4.3 Interrupt Programs

1) Usage of interrupt program

(1)

Before to use interrupt function in sequence program, the parameter setting should be done properly. Then the
corresponding interrupt routine should be written after END instruction. (Refer chapter 4 for details) If interrupt routines

are not matched with parameter settings, an error occurs and the operation of CPU will be stopped.

To execute an interrupt routine, use the El instruction to enable the corresponding interrupt. The interrupt routine is not
executed if an interrupt factor occurs before execution of an El instruction. Once an interrupt is enabled with El

instruction.

When multiple interrupt factors occur simultaneously, interrupt routines are executed according to the priority given to
the each interrupt. If an interrupt factor that has higher priority occurs while other interrupt that has lower priority are
executing, the interrupt routine of lower priority will be stopped and the interrupt of higher priority will be executed first.

Following figure show how CPU handles multiple interrupts

o) ® Program starts

Scan Program i =
— @ | Interrupt 2 occurs

© ® Stop main program and execute interrupt routine 2

® Interrupt 1 occurs (higher priority)

Interrupt routine 1 ® . .
P ©) Stop routine 2 and run routine 1

Interrupt routine 2

® y ® ® Finish routine 1 and return to routine2

©, Finish routine 2 and return to main program
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2) parameter setting

= Parameter [Mew Projectl]

Basic [ Interrupt CommChO| CommCh1 | PID(TUN)|PID(CAL)| PO S | Analog |

Priorit,,, | Interrupt Type | Interrupt Mo, | TOI Time10ms) | Contact,,, | Edge Type | HSC Ch Mo, |
1] Time Driven TDINT O (]
| Process D,,, IMT 1 1 1

Edit Interrupt x|
Fnterrupt Type . T

& Time Uriveri ¢ Process Driver ¢ HEC

Cancel
Contact Mo |[| vl —l
TOI Tirne: |IEIEI = 10 msec

Edge :

H5C Ch Mo: | vl = You enable to edit HSC in HSC
FParameter,

3) Time driven interrupt
TDI occurs periodically with the constant interval assigned in parameter setting. The interrupt routine of TDI starts with the
TDINT instruction and ends with the IRET instruction.
When multiple interrupt factors occur simultaneously, interrupt routines are executed according to the priority given to the
each interrupt. If an interrupt factor has higher priority occurs while other interrupt of lower priority is executing, the interrupt
routine of lower priority will be stopped and the interrupt of higher priority will be executed first. In standard types of MK120S
series, Available TDI is PO00 ~ P007 (8 points) assigned in parameter setting and period can be designated for each other.
In economic types, Available TDI is P00 ~ P003 (4 points) .

4) Process driven interrupt
In standard types of MK120S series, Available PDI is PO00 ~ P07 (8 points) assigned in parameter setting.
In the parameter setting window, TDINT indicates time driven interrupt and INT indicates process driven interrupt.
PDI occurs when the input status of PO00 ~ PO07 is changed from Off to On or from On to Off or both.
In economic types of MK120S series, Available PDI is PO00 ~ P003 (4 points), and occurs when the input status of PO00 ~

P003 is changed from Off to On. It isn't occurs falling edge of input condition.

5) HSC driven interrupt
HSCDI occurs when comparison task of HSC occurs and Available HSCDI is ChO ~ Ch4 (4 points) .
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REMARK

Total available interrupt points is 8(In standard type).

-. Time driven interrupt + process driven interrupt + high speed counter driven interrupt < 8 points

Interrupt signal is ignored when self-interrupt occurs more than 2 times during interrupt processing is executing.

/w‘ L Interrupt executing time

Interrupt signal (ex : rising edge)

5.4.4 Error Handling

1) Error Classification
Errors occur due to various causes such as PLC system defect, system configuration fault or abnormal operation

result. Errors are classified into fatal error mode, which stops system operation for system stability, and ordinary
error mode, which continues system operation with informing the user of its error warning.
The main factors that occurs the PLC system error are given as followings.

+ PLC hardware defect

+ System configuration error

+ Operation error during execution of the user programs

« External device malfunction

2) Operation mode at error occurrence
In case of error occurrence, the PLC system write the error contents the corresponding flags and stops or conti

nues its operation complying with its operation mode.

(1) PLC hardware defect
The system enters into the STOP state if a fatal error such as the CPU module defect has occurred, and

continues its operation if an ordinary error such as operation error has occurred.

(2) System configuration error
This error occurs when the PLC hardware configuration differs from the configuration defined in the

K120S series. The system enters into the STOP state.

(3) Operation error during execution of the user programs
It the numeric operation error of these errors occurs during execution of the user program, its contents are
marked on the error flags and the system continues its operation. If operation time overruns the watchdog

time or 1/0 modules loaded are not normally controlled, the system enters into the STOP state.
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(4) External device malfunction
The PLC user program detects malfunctions of external devices. If a fatal error is detected the system ent

ers into the STOP state, and if an ordinary error is detected the system continues its operation.

1) In occurrence of a error, the state is to be stored in the representative system error flag FOO6.

2) For details of flags, refer to Chapter 11. Troubleshooting.
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5.5 Operation Modes

The CPU operates in one of the four modes - RUN, STOP, PAUSE and DEBUG mode. The following describes ope

ration processing in each operation mode.

5,5.1 RUN Mode

In this mode, programs are normally operated.

[ The first scan start in the RUN mode ]

v

Initialize data area according to the preset
restart mode.

Check the program and determine it can be

executed or not.
>y
| Execute input refresh I

v

| Execute programs and tasks

v

| Check the availability of expansion units

v

| Execute communication and internal service I

v

| Execute output refresh

v

[ Operate with new mode ]

1) Processing when the operation mode is changed.

Initialization of data area is executed when the first scan starts and The possibility of execution of the program
is decided with check on its effectiveness.

2) Operation processing contents

I/0 Refresh and program operation are executed.
(1) Interrupt programs are executed with the detection of their start-up conditions.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.
(3) Communications service or other internal operations are processed.
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5.5.2 STOP mode

In this mode, programs are not operated.

1) Processing when the operation mode is changed.

The output image area is cleared and output refresh is executed.

2) Operation processing contents
(1) VO refresh is executed.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.

(3) Communications service or other internal operations are processed.

5.5.3 PAUSE mode

In this mode, the program operation is temporarily stopped. If it returns to the RUN mode, the operation continu

es from the state before the stop.

1) Processing when the operation mode changes
Data registers and input image areas are not cleared and the operating conditions just before the mode chang

e is maintained.

2) Operation processing contents
(1) /O refresh is executed.
(2) Normal or abnormal operation and mounting conditions of the loaded module are checked.

(3) Communications service or other internal operations are processed.

5.5.4 DEBUG mode(Standard type only)
In this mode, errors of a program are searched and the operation sequence is traced. Changing into this mode
is only possible from the STOP mode. In this mode, a program can be checked with examination on its executi

on state and contents of each data.

1) Processing when the operation mode changes
(1) Data area is initialized at the starting time of the mode change complying with the restart mode, which
has been set on the parameters.

(2) The output image area is cleared and input refresh is executed.

2) Operation processing contents

1) 1/O refresh is executed.

Debugging process is executed complying with setting. |

I/O refresh is executed after debugging process has executed to end of the program

Normal or abnormal operation and mounting conditions of the loaded module are checked.

Communications service or other internal operations are processed
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3) Debug operation conditions

following four operation conditions can be specified.

Operation_conditions Description
executed by one , . . .
When executed, Stop operation after executing one instruction
command.
executed by break-point , , _
ett‘_’n P When executed, Stop operation at designated break-point
settings.

executed by the

. _ When executed, Stop operation by condition of designated device’s status
condition of the device

executed by the

. ) When executed, Operates specified scan time.
specified scan time

4) Operation method
(1) Execute the operation after the debug operation conditions have been set in the KGLWIN.
(2) In interrupt programs, each task can be specified to operation enable/disable.

For detailed operation method, refer tothe KGLWIN User's Manual Chapter 9.

5.5.5 Operation Mode Change

1) Operation mode change methods

The following method is used to change the operation mode.
(1) Change by the mode-setting switch of CPU module.(Standard type only)
(2) Change by the KGLWIN connected with the CPU module communications port.
3
(
(

Change by the KGLWIN connected to the remote CPU module through Cnet I/F
4

5

Change by the 'STOP’ instruction, during program execution.

—_ D = =

Change by the KGLWIN connected to the remote CPU module through Fnet(Standard type only)

2) Operation mode change by the mode-setting switch of CPU module.(Standard type only)

The following shows the operation mode change by the mode-setting switch of CPU module.

Mode setting switch position Operation mode
RUN Local RUN
STOP Local STOP
STOP —  PAU/REM Remote STOP
PAU / REM — RUN =x1 Local RUN
RUN — PAU/REM*2 Local PAUSE
PAU / REM —  STOP Local STOP

- If the operation mode changes from RUN mode to local RUN mode by the mode setting switch, the

PLC operates continuously without stopping.
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3) Mode change Remote operation

Remote operation mode change is available only when the operation mode is set to the remote STOP mode

(i.e., the mode setting switch positionis in the STOP— PAU/REM).

Mode setting switch Mode change by the | Mode change using
" Mode Change

position KGLWIN FAM or Cnet I/F, etc.

Remote STOP - Remote RUN O O

Remote STOP - Remote PAUSE X X

Remote STOP - DEBUG O O

Remote RUN > Remote PAUSE O O

Remote RUN = Remote STOP O O

Remote RUN - DEBUG X X

PAU / REM

Remote PAUSE = Remote RUN O O

Remote PAUSE = Remote STOP O O

Remote PAUSE = Remote DEBUG X X

DEBUG - Remote STOP O O

DEBUG - Remote RUN X X

DEBUG - Remote PAUSE X X
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5.6 Functions

5.6.1 Self-diagnosis

1) Functions
(1) The self-diagnosis function permits the CPU module to detect its own errors.
(2) Self-diagnosis is carried out when an error occurs during PLC power supply is turned on or operating process.

If an error is detected, the system stops operation to prevent faulty PLC operation.

2) WDT (Watch dog timer) function

The watch dog timer is an internal timer of a PLC to detect the error of hardware and a sequence program. it is
changeable with parameter setting.

The CPU resets the watch dog timer before step 0 is executed (after the END processing is finished). When the END
instruction has not been executed within the set value due to an error occurred in the PLC or the delay of a sequence
program, the watch dog timer will imes out. When a watch dog timer error is occurred, all outputs of the PLC are turned
OFF, and the ERR LED of the CPU will flickers. (RUN LED will be turned OFF) Therefore, when use FOR ~ NEXT or
CALL instruction, insert WDT instruction to reset the watch dog timer.

Refer the MASTER-K programming manual for details on the parameter setting.

0 WDT END 0 END

WDT Reset WDT Reset WDT Reset

3) 1/0 module check function

Mounting conditions of the loaded module are checked

4) Error history

When error occurs, Corresponding error code is stored in special relay FO06.
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5.6.2 /0 Force On/Off function

It is possible to input/output a designated data regardless of the program operation results. When used with OUTOFF
instruction simultaneously, OUTOFF is prior to I/O Force On/Off.

1) Forced I/O setting method.
-. 110 Force on/off setting is applied to input area and output area.

- 110 Force on/off should be set for each input and output, the setting operates from the time that
Force 1/0 setting enable’ is set.

-. This setting can be done when I/O modules are not really loaded.

-. Selectthe 'set forced I/O’ from KGLWIN

» Click

-. Select the 1/0 area and then double click.
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[
[
[
I
I
[
I
[
[
I
[
[
[

e e e QREQEE

Set ‘forced I/O data’ by bit

Set ‘forced I/O data enable’ by bit

-. When forced I/0 set enables, forced 1/O function is executing.

» Click

rigger
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2) Special data register for forced I/0

The contents of forced I/O setting is registered to special data register as below.
It is possible to use ‘forced 1/0 function’ to program.

Items Special Device
All Forced 1/0 enable M1910
Forced I/O enable by bit D4700 ~ D4763
Forced 1/O set data D4800 ~ D4863

3) Force on/ off Processing timing and method
(1) Forced Input
After data have been read from input modules, at the time of input refresh the data of the junctions which

have been set to force on/off will be replaced with force setting data to change the input image area. And
then, the user program will be executed with real input data and force setting data.

(2) Forced output

When a user program has finished its execution the output image area has the operation results. At the time
of output refresh the data of the junctions which have been set to force on/off will be replaced with force se

tting data and the replaced data will be output. However, the force on/off setting does not change the output
image area data while it changes the input image area data.

(3) Precautions

* Turning the power off and on, changes of the operation mode or operation by reset switch does not change

the previous force on/off setting data. They remain within the CPU module and operation is executed with
the same data.

* Forced 1/0O data will not be cleared even in the STOP mode.

* When setting new data, disable every I/O settings using the setting data clear function and set the new data.

-. For detailed operation, refer to the KGLWIN user's Manual Chapter 7 ‘Force /O setting.
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5.6.3 Direct I/O Operation function

This function is useful when reads an input relay’s state directly during execution of a program and uses in the operation, or

write the operation result directly to an output relay. Direct input/output is executed by the ‘IORF’ instruction. If this instruction is

used, the input/output image area will be directly updated and applied to the continuing operations.

-. For detailed operation, refer to the ‘MASTER-K Manual for instruction’.

5.6.4 System error history

When the system is stopped by error occurrence, the CPU stores the error occurrence time and error code to the special data

register area. The most recent 16 error occurring times and error codes are stored in the special data register.

1) Special data register for error history

Data area

Description

D4901 ~ D4904

The 1st error information, (The 17t error information

D4905 ~ D4908

The 2nd error information \

Device

)

D4961 ~ D4964

The 16 error information /

2) Description of each word

Data area Contents Description

D4900 H0001 Error occurred point
D4901 H0305 Year: 03, Month:5
D4902 h2812 Date : 28, Hour: 12
D4903 h3030 Minute : 30, Second : 30
D4904 h0001 Error code (h0001)

3) Clear error data
Use a ‘data clear’ function of KGLWIN.

Refer to the KGLWIN user's Manual Chapter 7, for details.
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5.7 Memory Configuration

The CPU module includes two types of memory that are available by the user. One is program memory, which is
used to store the user programs written to implement a system by the user. The other is data memory, which sto

res data during operation.

Bit Data Area Word Data Area User Program Area
0 ~ F 0000 ~ FFFF
P00 D0000 T .
I/O relay Data Register Parameter setting area
P63 “p” “D” Word
MO00 D4500 L
Auxiliary relay D4999 Reserved for special usage User Program Area
M189 (3,040 points) ‘™ (10ksteps)
M190 o TONO , (economic type : 2ksteps)
Special auxiliary relay Timer preset value
M191 (32 points) g 1255 (256 words)
K00 T000
Keep relay Timer elapsed value
K31 (512 points) ‘K 955 (256 words)
FOO _ C000
Special relay Counter preset value
1,024 point upn
F63 (1,024 points) F 255 (256 words)
LOO _ C000
Link relay Counter elapsed value
163 (1,024 points) u C55 (256 words)
TO00 S00
Timer (100ms) Step Controller
192 points “Tr (L00x 100steps)
T191 S99 ugy
T192 S00.00~599.99
Timer (10ms)
7250 59 points “T"
T251
Timer (1ms)
T255 5 points w
C000
Counter
HCYI
C255
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5.8 /0 Address Allocation

I/0 No. allocation means to give an address to each module in order to read data from input modules and output data to

output modules.

Il
]
= = =\ = e
Max. 3 expansion module is available in standard type.
Mounting module Max. module can be mounted remark
Expansion 1/O module 3 2 modules in economic type

A/D, DIA conversion module

Not available on economic type

3
Analog timer module 3
1

Communication module

1) 1/O No. allocation method
-. Basically, I/O allocation is fixed point method.(the area which is not used can be used internal relay)

-. The special module is not allocated.

Module I/0 Allocation Remark
_ Input P000 ~ PO3F Fixed 64 points
Main
Output P040 ~ PO7F Fixed 64 points
. Input P080 ~ PO8F Fixed 16 points
Expansion #1
Output P090 ~ PO9F Fixed 16 points
. Input P100 ~ P10F Fixed 16 points
Expansion #2
Output P110 ~ P11F Fixed 16 points
. Input P120 ~ P12F Fixed 16 points
Expansion #3
Output P130 ~ P13F Fixed 16 points
Special None A/D,AIT,Communication
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5.9 Built-in Cnet Selection Switch

5.9.1 Structure

You can see dip switches as shown when you open 1/O terminal block cover.

—BUILT_IN CNET

.
oN| W

—  ROM MODE

Terminal block cover
OFF

5.9.2 Usage
Dip switch position Description
upper switch is for Cnet.
[ —| Turn upper switch on to use built-in RS-232C communication
ON — OFF
ROM MODE
Upper switch is for Cnet. —|
ON g OFF Turn upper off switch to use external communication modules.
ROM MODE

* The lower switch is for O/S download setting. Don’t handle this switch.
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Dip switch for Built-in Cnet is placed in deep place to prevent a mistaken operation caused by terminal block cover, etc. Use

a small driver to operate it.

Driver

Dip switch

Terminal block cover
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5.10 External Memory Module

MK120S series supplies external memory module for the user to save programs safely or download a program on the

system and use it in case of a program is damaged.

5.10.1 Structure

Installation connector

5.10.2 Usage

1) Saving the user’s program on the external memory module.

(1) Turn the power of the base unit off.
(2) Install the memory module.

-. When only main unit is used : Connect to the expansion connector of the basic unit.

-. When expansion units are used : Connect to the expansion connector of the last connected expansion unit.
(3) Turn the power of the main unit on.

(4) Connect KGLWIN and PLC.
(5) Select Online —-Read Information — 1/O Information in menu, and the following message box will displayed

/0 Infarmation =|

Slat Mo I/0 Type
MAIN &0 (IN3&/0QU0TZ4) POINT
EXTERMAL MEMORY

b WM

0K E Module Informsation
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(6) Select Online — Flash memory — Write to external memory in menu, and the following message box will displayed.

KGL_WIN for Windows [ <]

@ Flash Mermary Write Successful

(7) Turn the power of the main unit off.

(8) Remove the external memory module.

Through the above steps a user can save a program into the external memory module.

2) Run the PLC with a program of external memory module
(1) Turn the power of the main unit off.
(2) Install the memory module
- When only main unit is used, connect to the expansion connector of the main unit And when expansion unit is used,
connect to the expansion connector of the last connected expansion unit.
(3) Turn on the power of the main unit.

Through the above steps the user can operate the PLC with program stored in the external memory module.

1) When the PLC restarts, it always operated with the external memory module automatically if external memory is
connected.
2) Remove after writing is finished.
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5.11 RTC Module

MK120S series supplies RTC(Real Time Clock) module for the time-scheduling control. To use RTC function with K120S series,
the RTC operation module should be attached to the expansion slot of main unit or expansion module. Clock operation by the

RTC function is continued with a super capacitor when the CPU is powered off.

5.11.1 Structure

Installation connector

5.11.2 Usage

1) Read RTC data
(1) Read RTC data from KGLWIN

-. Select Online —Write Information — Set PLC Clock in menu.

% Connect+Download+Run+Monitor Start

Disconnect

&| Monitor Start
Change Mode 3

Read Informnation 3
Wirite Information aet PLC Clock, .,
Change Password, ,,
Write Mret Parameter,

E'-] Dowymload,,,

Upload...

e, EEi Emergency Cutpot,,
Clear 3

Flash Mermory 3

EFRCM 3

-. Following message box will be displayed

PLC Clock Setting x|

PC Clock 2002/07/23,Tue 135020
PLC Clock 2002/07/23,Tue 135210

Year konth Day Hour Kin  Sec

el il ol il o
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(2) Read RTC data from special register

Special register Area Description Data
(Word) Upper byte Lower byte (BCD format)
F053 Lower 2 digits of year | Month H0207
F054 Day Hour H2313
F055 Minute Second H5020
F056 Higher 2 digits of year | Date H2002

Example : 2002. 07. 23. 13:50:20, Tuesday

2) Write RTC data

There is two ways to write new RTC data to the CPU.

The first one is using a graphic loader (KGLWIN). For detailed information, refer the user's manual of KGLWIN.
The second one is write sequence program. By switching a special bit on, user can replace the current RTC data with the

reset data stored in a specified memory area. The followings are the memory address of preset data and an example

program.

Data register Area Description Data
(Word) Upper byte Lower byte (BCD format)
D4992 Lower 2 digits of year Month H0207
D4993 Day Hour H1011
D4994 Minute Second H5324
D4995 Higher 2 digits of year Date H2001

Example : 2002. 7. 10. 11:53:24, Monday

*M1904 : RTC data change bit

When the M1904 hit is switched on, the new data in D4993 ~ D4996 will be moved to F53 ~ F56. After data is
moved, M1904 has to be switched off immediately because current data will be updated every scan while
M1904 is on.

3) Date expression

Number

1 2

3 4

5 6

Date

Sunday

Monday | Tuesday

Wednesday | Thursday

Friday | Saturday

1) IfRTC stops or error occurs, write new data to the RTC then error is called off.

2) There is no written clock data in the RTC when shipped.

3) Before using RTC module, write clock data to the RTC first
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Chapter 6 Input and Output Specification

6.1 Input / Output Specifications

Digital input that offers to MASTER-K120S series are made to use both of electric current sink and electric current source.
To keep use coil load as an output module, maximum opening and shutting frequency is 1 second on and 1 second off.

The following diagram shows maximum life relay for relay output.

n
£ 100 W\
L AN YIAN
g \
X
£ ¥ AN
c o AN
20 \ \
) \\\
X\ | AC 125V r/load
\\ DC 30V r/load
\ AC 250V r/load
0.5 1 2 3 5 10 100(A)

’ Opening/shutting of electric current

6-1



Chapter 6 __Input and Output Specification

6.2 Digital Input Specification

6.2.1 Main unit

1) Specification

Model Main unit
K7M- K7M- K7M- K7M-
Specification K7M-DR10UE K7M-DR14UE DR/DRT/DT20U | DR/DRT/DT30U | DR/DRT/DT40U | DR/DRT/DT60U
K7M-DR20UE K7M-DR30UE K7M-DRT40U K7M-DRT60U
Number of input points 6 points 8 points 12 points 18 points 24 points 36 points
Insulation method Photo coupler
Rated input voltage DC 24V
Rated input current 7 mA (Standard Type P0~P3:9mA, Economic Type P0,P1:9mA)
Operating voltage range DC20.4 ~ 28.8V (ripple: less than 5%)
Max. simultaneous input points | 100% simultaneously On
On voltage / On current DC19V or higher /5.7 mA or higher
Off voltage / Off current DC6V or lower / 1.8 mA or lower
Input impedance Approx.3.3 kQ(Standard Type P0~P3:2.7 kQ2, Economic Type P0,P1:2.7 kQ)
) off - On | 0,1,2,5,10,20,50,100,200,500,1000ms  (Default : 10ms)
Response time
On— Off | 0,1,2,5,10,20,50,100,200,500,1000ms  (Default : 10ms)
Common terminal 6 points / COM | 8 points/COM | 12 points/COM | 18 points/ COM | 12points/COM | 18points/COM
Operating indicator LED turns on at ON state of input
2) Circuit diagram
_cto_
r--- o © — R ]_
1 Ad-=
A _T_ |:FE:| cl xw a ) Internal Standard Type P000 ~ P001
I H4--3 L.
b CcoM I circult Economic Type None
_O o_
S Standard Type P002 ~
ro--t—5 o——{A | pmiliy yp
_T_ ‘-[‘ EEE YK Internal Economic Type |  P000 ~
Lo_- com circuit
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3) Input wiring
Main unit's wiring method is as follows. DC input specifications offered by MASTER-K120S is to be used for both electric

current sink and electric current source.

(1) Main unit

0G24V DC24V
FTTTTTT Ap--mmmmee ST Ap-omomoes 1

L T
RN ARRN

F:HB::: © E[eafeaeaeses SERBEE | O

’AU/REM

J P00_| P02 | P04 | Poe | P08 | POA | POC | P! P10 3 S | P17 9 | P1B | P P P21 | P; OUI
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4) Example of external devices.

To connect with external device of DC output type into DC input module, wire depending on the type of the external device

as shown.
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T
. |
External device ! Input
|
(@] 1
=) |
=1 |
a Relay l N
B L'C :
=4 $ 7mA | |
@ 1] ! Ccom
|
|
|
|
I
]
= |
e |
= |
S |
g Sensor + Power for :
o sensor |
S)
=3 Output : IN
Q T
| xC =
2 o 7mA 1 | ! CoM +
S l i
=% |
= |
=B 1
@ |
|
i
= i Same power for sensor
S| | andinput
= |
e + !
=] |
@D Constant |
= ] current @ Output | IN
o —l{ |
=1 C |
=2 o 7mA Power for !
- sensor H COM +
< |
35 |
@ 1
I
|
o |
= |
o |
g + Power fo :
@ sensor '
= C Output '
= N
g (T 3 cou-
< |
= 1
@ |
|
|
|
5 |
= + [
% H COM +
8 % Output : )
g —+ "
= v Power for :
% sensor |
1) |
|
I
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6.2.2 Expansion Module

1) Specifications

Model Expansion Module
Specification G7E-DR10A G7E-DC08A G7E-DR20A
Number of input points 6 points 8 points 12 points
Insulation method Photo coupler
Rated input voltage DC 24V
Rated input current 7mA
Operating voltage range DC 20.4 ~ 28.8V (ripple: less than 5%)
Max. Simultaneous input points 100% simultaneously On
On voltage / On current DC19V or higher/ 5.7 mA or higher
Off voltage / Off current DC6V or lower / 1.8 mA or lower
Input impedance Approx. 3.3 kQ
Off > On 0,1,2,5,10,20,50,100,200,500,1000ms _ (Default : 10ms)
Response time
On — Off 0,1,2,5,10,20,50,100,200,500,1000ms _ (Default : 10ms)
Common terminal 6 points / com 4 points / com 12 points / com
Operating indicator LED turns on at ON state of input
2) Circuit diagram

It's the same with the one for the main unit.

3) Input wiring
DC24V DC24V

[ o0 ] 101 T 102 ] 103 ] 104 | 105 [COMO

000000
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6.3 Digital Output Specification

6.3.1 Main unit (Relay Output)

1) Specification

(1) Standard type
Model Main Unit
Specifications K7M-DR20U K7M-DR30U K7M-DR40U K7M-DR60U
(K7M-DRT20U) (K7M-DRT30U) (K7M-DRT40U) (K7M-DRT60U)
Output point 8 points(4 points) 12 points(8 points) | 16 points(12 points) 24 points(20 points)
Insulation method Relay insulation

Rated load voltage/current DC24V | 2A (r/load), AC220V / 2A (COS W = 1)/1 point, 5A / 1COM

Min. load Voltage/current DC5V /1mA

Max. load voltage/current AC250V, DC110V

Current leakage when off 0.1mA (AC220V, 60Hz)

Max. On/off frequency 1,200 times/hr

Surge Absorber None

Mechanical More than 20,000,000

Rated on/off voltage/current load 100,000 or more

Life AC200V / 1.5A, AC240V / 1A (COSY =0.7) 100,000 or more

Electrical
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 or more

DC24V /1A, DC100V/0.1A (L /R = 7ms) 100,000 or more

Response | Off » On 10 ms or lower
time On — Off 12 ms or lower
Operation indication LED is on at on status of output
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(2) Economic type

Model Main Unit
Specifications K7M-DR10UE K7M-DR14UE K7M-DR20UE K7M-DR30UE
Output point 4 points 6 points 8 points 12 points
Insulation method Relay insulation

Rated load voltage/current DC24V | 2A (rlload), AC220V / 2A (COS W = 1)/1 point , 5A / 1COM

Min. load Voltage/current DC5V/1mA

Max. load voltage/current AC250V, DC110V

Current leakage when off 0.1mA (AC220V, 60Hz)

Max. On/off frequency 1,200 times/hr

Surge Absorber None

Mechanical More than 20,000,000

Rated on/off voltage/current load 100,000 or more

Life AC200V / 1.5A, AC240V / 1A (COSY = 0.7) 100,000 or more

Electrical
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 or more

DC24V /1A, DC100V /0.1A (L /R = 7ms) 100,000 or more

Response | Off - On 10 ms or lower
time On — Off 12 ms or lower
Operation indication LED is on at on status of output
2) Circuit
LL |
Internal 2
o Relay 1 e
circuit -2 L +

| | L
| ¥ @PT T
- ““‘?“ COM P
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3) Output wiring

(1) Main unit

K7M-DR60 U
PROGRAMMABLE
Lacic

(GTe)
CONTROLLER

i
%.
i |
| 1)
i

O
—] |
B
graeis

]
e
aalas)
=1 Bl
Bl
=B

[
{}
=
[
=

® [L]| L] ® [ L] ® [

,_
=
(L
=1
Lt
=
LT
B

1
1t
=
LT

DC5V  DC24V AC110/220V DC24v  DC24V
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6.3.2 Main unit (TR Output : DRT/DT type only)
1) Specification
Model Main Unit
Specifications K7M-DRT/DT20U | K7M-DRT/DT30U | K7M-DRT/DT40U K7M-DRT/DT60U
Output point 4 points / 8 point 4 points / 12 point 4 points / 16 point 4 points / 24 point

Insulation method

Photo coupler insulation

Rated load voltage

DC12/24V

Operation load Voltage

DC10.2 ~ 26.4V

Max. load current

0.5A/1 point (DRT Type P40~P43: 0.1A/1point, DT Type P40~P41 0.1A/1point)

Current leakage when off Less than 0.1mA
Voltage drop when on Less than DC0.3V
Surge Absorber Zener diode

Inrush current

Less than 4A, 10ms

Response | Off — On

0.2 ms or lower

time On — Off

0.2 ms or lower

Operation indication

LED is on at on status of output

P40, P41
24V
Internal
Circuit
P42 ,P43
Internal
Circuit

1) Output TR P000 ~ P003 of DRT Type(K7M-DRT20/30/40/60U) are for positioning function.

2) They also can be used as general transistor output, but can't be used for AC load. When used for AC loads, they can be destroyed.
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2) Output wiring

hc100-240v | P40 | P41 | Pa2 | P

=S

FG |como|comi|comz| P43 [coms

()@
ST

|
|
S =

DC12Vi24V — | T
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6.3.3 Expansion Module

1) Specifications

Model Expansion Module
Specifications G7E-DR10A G7E-DROSA G7E-RY08A G7E-DR20A
Output point 4 points 8 points

Insulation method Relay insulation

Rated load Voltage/current

DC24V | 2A (Resistive load), AC220V / 2A (COS ¥ = 1) / 1 point 5A / 1COM

Min. load Voltage/current DC5V/1mA

Max. load voltage/current

AC250V, DC110V

Current leakage when off

0.1mA (AC220V, 60Hz)

Max. on/off frequency 1,200 times/hr
Surge Absorber None
Mechanical More than 20,000,000
Rated on/off voltage/current load 100,000 or more
Life Electrical AC200V / 1.5A, AC240V | 1A (COSY = 0.7) 100,000 or more
AC200V / 1A, AC240V / 0.5A (COSY = 0.35) 100,000 or more
DC24V /1A, DC100V /0.1A (L / R = 7ms) 100,000 or more
Response time Off - On 10 ms or lower
On — Off 12 ms or lower

Operation indication

LED is on at on status of output

2) Circuit

It's the same with the output circuit of the main unit.

3) Output wiring

i
H

slEEEEEE

[0 [ 1ot [ w2 | 103 ] w4 ] 105 Jcomo]

I:':Im 02 03 04 05
000000
G7E—DR10A
:wcngmmum.z out
eouen BUEL @ 1e
= o H

[cowo | oo T cowi ] o1 Jcomz | o2 T qo3 |

U FrER
'EIL]::ETJN

DC5V DC24V AC110/220V
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Model
Specifications

Expansion Module

G7E-TR10A

Output point

10 points

Insulation method

Photo coupler insulation

Rated load Voltage/current

DC12V/24V

Operating load voltage range

DC10.2 ~ 26.4V

Max. load current

0.5A/1 point, 4A/1COM

Current leakage when off

0.1mA or lower

Max. inrush current

4A/10ms or lower

Max. Voltage drop when on

DC 1.5V or lower

Surge Absorber Clamp diode

Off > On 2 ms or lower
Response time

On — Off 2 ms or lower
Common method 10 points/ 1COM,

Operation indication

LED is on at on status of output

DC12/24V &

DE?'

(Wt
L] =3
o
oF
OF
oy
05
o
[+

GIE=TR10A
P RCEFLA AEE
Lo

O TROMLER:

05 | B | GOT | CH

1) Refer to 7.2 ‘Special Functions’ for the special modules
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Chapter 7. Usage of Various Functions

7.1 Built-in Functions

7.1.1 High-speed counter function

This chapter describes the specification, handling, and programming of built-in high speed counter of MASTER-K120S. The
built-in high speed counter of MASTER-K120S(hereafter called HSC) has the following features;

Function Description

e Linear counter : Up/Down counter.
Counter format Counting range is from -2,147,483,648 to 2,147,483,647

e Ring counter : Counter value rotates from 0 to (set value-1)

4 counter functions as followings
e 1-phase operation mode
e 1-phase pulse + direction mode : Up / down is selected by direction pulse
e 2-phase CW/CCW mode : Up / down is selected by CW or CCW pulse input
e 2-phase multiplication mode : Up / down is automatically selected by the phase
difference between A-phase and B.(multiplied by 4)

Counter mode

Preset function Change current value to preset value.
- Latch counter Latches current value.
Additional . . . .
function Comparison output | When current value is equal to comparison value, turns on the output contact points or
executes interrupt program
RPM function Calculate the RPM(Rotates Per Minute) of input pulse

1) Performance Specifications

Items Specifications
Points Standard Type Economic Type
1 phase : 4 points, 2 Phase : 2 points 1 phase : 2 points, 2 Phase : 1 points
Max. counting speed 1-phase 100kHz/ 2-phase 50kHz ( Ch0, Chl) | 1-phase 10kHz/ 2-phase 5kHz
' gsp 1-phase 20kHz/ 2-phase 10kHz ( Ch2, Ch3) | (ChO, Chi)
Input types A-Phase, B-Phase, Preset input
Counting ranges from -2,147,483,648 to 2,147,483,647(Binary 32 hits)
1-phase Up counter
(}.‘phf’?se Pulse ¥ A-Phase : Input pulse, B-Phase : Direction pulse
irection input
Up / Down 2-phase
selection CWICCW mode A-Phase : Up counting pulse, B-Phase : Down counting pulse
. g-phgse Auto-select by phase difference of A-phase and B
multiplication mode
Additional function Ring counter, Latch counter, Preset, Comparison output, RPM function
2) Input specification
ltems Specifications ltems Specifications
Rated input 24VDC (7mA) Rated input 24VDC (7TmA)
On voltage 20.4 ~28.8VDC On voltage 20.4 ~ 28.8VDC
A/ B phase Preset input Off voltage 6VDC or lower
Off voltage 6VDC or lower On delay time | 200 s or lower
Off delay time | 200 s or lower
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3) Names of wiring terminals

moutouse— L LI L

Preset input

[I]1]

©)

=

al-sl
[ ROM MODE

BUILT_IN CNET

@ ®

(@)@

@

D@D

(@

(@)@

OFF ‘

| B

@

@

@

.

P00 | P02| P04| P06 ‘ P08 | P10 |COM / P23 |COM4
‘ PO1 ‘ P03 ‘ POS‘ P07 ‘ POF| P11 pzz‘ 246‘ 24v
No. Terminal Names Usage
No. 1Phase 2Phase 1Phase 2Phase
® P00 ChO Input ChO0 A Phase Input Counter input terminal | A Phase Input terminal
B P01 Chl Input Ch0 B Phase Input Counter input terminal | B Phase Input terminal
® P02 Ch2 Input Ch2 A Phase Input Counter input terminal | A Phase Input terminal
@ P03 Ch3 Input Ch2 B Phase Input Counter input terminal | B Phase Input terminal
® P04 ChO Preset 24V ChO Preset 24V Preset input terminal | Preset input terminal
® P05 Chl Preset 24V Preset input terminal
@ P06 Ch2 Preset 24V Ch2 Preset 24V Preset input terminal | Preset input terminal
P07 Ch3 Preset 24V Preset input terminal
©® | como Input Common Input common terminal
< Standard Type >
No. Terminal Names Usage
No. 1Phase 2Phase 1Phase 2Phase
® P00 ChO Input Ch0 A Phase Input Counter input terminal | A Phase Input terminal
@ P01 Ch1 Input Ch0 B Phase Input Counter input terminal | B Phase Input terminal
® P02 ChQ Preset 24V ChO Preset 24V Preset input terminal | Preset input terminal
@ P03 Chl Preset 24V Preset input terminal

< Econnomic Type >
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4) External interface circuit

Termi Signal name Operati
. perati | Input warranted
10 Internal circuit !
— ,22 1Phase | 2Phase on voltage
Cho ChOA On 20.4~28.8V
SRAA__ | P00 | Input Phase
Z pulse Input Off 6V or lower
| Cht Cho B On | 20.4~28.8V

P01 Input Phase

VA pulse Input Off | 6V orlower
Z Ch2 Ch2 A On | 20.4~28.8V

Input P02 Input Phase
A pulse Input Off | 6V orlower

Z | Ch3 Ch2B On 20.4~28.8V
P03 Input Phase

3.3k pulse Input off 6V or lower
z * S % coM
| Common

0
3 Cho Cho On 20.4~28.8V
—_— P04 Preset Preset
< input input Off 6V or lower
| Ch1 On 20.4~28.8V
3.3k P05 Preset -
Z — input Off 6V or lower
% Ch2 Ch2 On 20.4~28.8V
Input 3 P06 Preset Preset
—T input input Off 6V or lower
- | Ch3 On 20.4~28.8V
Po7 Preset -
AN I input Off 6V or lower
<
I COM c
0 ommon

5) Wiring instructions

A high speed pulse input is sensitive to the external noise and should be handled with special care. When wiring the built-in

high speed counter of MASTER-K120S, take the following precautions against wiring noise.

1
2
3
4

Be sure to use shielded twisted pair cables. Also provide Class 3 grounding.
Do not run a twisted pair cable in parallel with power cables or other 1/O lines which may generate noise.

Before applying a power source for pulse generator, be sure to use a noise-protected power supply.

(
(
(
(

I = —

For 1-phase input, connect the count input signal only to the phase A input; for 2-phase input, connect to phases A and B.
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6) Wiring example

(1) Voltage output pulse generator

24V
Pulse Generator
T 1
l |
| L]
gy o
| |
| ~Na_ | Al
| T |
I [ |
: | ez
|
: L :
— | |
|
| | |
b= - COM | %
— i
- L ____
24VG
(2) Open collector output pulse generator
24V
T com| |
Pulse Generator AN | |
m———— = 1 | |
| I A I
I T T I
I I I I
I | | |
: Sa_ | I |
| | |
: I I I
| | iZ %#I
I \ B, |
I I I I
: — | | |
| L __ ]
| \A__é__l
I |
L N —
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7) Instruction(HSCST)

HSCAST High speed counter

AValanie UevICE No. of Flag
Instruction |yl Lk [ Ll F | T c|s|D|® integer | StePs (Eff(;) (Eﬂi) (Eig)
S O
SV OO0 O0|]0O0|0O0]0O 010 O 719 O
cv O|lO0]1]0|0O 010 010

Imput condition
,—J i HSCST 5 sV v =

Flag set Designation

S | Channel which is designated at parameter(0~3)

Error o , Set value (binary 32 bits)
Error flag turns on when designating area is over Y

(F110) Range : (-2,147,483,648 ~ 2,147,483,647)

CV | Current value of HSC stored area

M HSCST S SV Qv
(1) Functions
« When input condition turns on, corresponding high speed counter is enabled.

¢ When input condition turns off, high speed counter stop counting and turns output point off . The current value is retained.
e The high speed counter can counts from -2,147,483,648 to 2,147,483,647(binary 32bits).

e When current value is greater than set value, output point F17*(* is channel number) turns on and it turns off when current
value is less than set value.

o If current value is greater than 2,147,483,647, carry flag F18* turns on and and it turns off when input condition turns off.
If HSC designated as ring counter, carry flag is set when current value reaches set value.

e If current value is smaller than -2,147,483,648, borrow flag F19* turns on and and turns off when input condition turns off
If designated as ring counter, if current value is 0, borrow flag is set at next pulse’s rising edge and current value goes ‘set

value -1'(in down counter mode)

(2) Error code
Code Error Corrective Actions

When Ch0 is set as 2-Phase, Ch 1 can't be used and Ch3 can't be
used if Ch2 is set to 2-Phase.

H'10 | Mode setting error

H'11 | Ring counter setting error Adjust the range of ring counter within 2 ~ 2,147,483,647.

H'12 | SV2 setting error Set SV2 greater than SV1 if zone comparison set is selected.

Adjust the range of ring counter within 2 ~ 2,147,483,647 Set SV2
greater than SV1if zone comparison set is selected

H'13 | Ring counter and SV2 setting error
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8) Parameter Setting

(1) Format setting

S Parameter [New Project]]

Basic | Interrunt |CommChO | CommChi | PID{TUN)| PID(CAL)| PO S | Analog |[H

Counter Format
¢ Linear Counter { -2,147,453,648 - 2,147 483,647}
¢+ Ring Counter { 0 - setting value J
Setfing Walue (20000 (2 - 2.147.483.647) (OrD frea)

(a) Linear counter
o |f HSC is designate as Linear counter, it can counts from -2,147,483,648 to 2,147,483,647.
e The carry flag F18*(* is channel number) turns on when the current value of high speed counter is overflow during up
counting and HSC stop counting.
e The borrow flag F19*(* is channel number) turns on when the current value of high speed counter is underflow during
down counting and HSC stop counting.
e Carry and borrow flags can be reset by preset operation and HSC can re-starts its operation.

A
Carry occurs
2.147.483.647
Current value
< ) >
Decreasing 0 Increasing
-2.147.483.648
Borrow occurs

v
(b) Ring counter

o If HSC is designate as Ring counter, it can counts from 0 to set value.

o The carry flag turns on when the current value of high speed counter reaches set value during up counting and current
value is changed to 0.

o The borrow flag turns on when the current value of high speed counter is reaches 0 during down counting and current
value is changed to ‘set value -1'.

o \When set value is out of range(2 ~ 2,147,483,647), Ring counter setting error(h'11) occurs and HSC operates as linear
counter.

« \When current value is changed to out of range(2 ~ 2,147,483,647) by preset operation, Ring counter setting error(h'11)
occurs and HSC operates as linear counter.

 The ring counter setting error can be corrected by re-start of instruction(HSCST) only.

At

Carry occurs

Current value

0 >
Decreasing Borrow occurs Increasing
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(2) Mode setting

= Parameter [New Projectl]

Basic | Interrupt |CommChO | CommChi1 | PID{TUN}| PID(CAL)| PO S

Analog m

Counter Format

= Linear Counter { -2, 147 453,648 - 2,147,483 647)
& Ring Counter ¢ 0 - setting value )

Sefting Yalue |2DDDD (2 - 2,147.483,647) (Or D Area)

|7C0unter Mode

f* 1-phase Operation Mode

i~ 1-phase Fulse + Direction Mode

= 2-phase CWACCW Mode
™ 2-phase Multiplication Mode{Mul 43

(a) 1-phase operation mode

- Current value increases by 1 at the rising edge of input pulse.

A

?

?

A-phase input pulse

Current value

(b) 1-phase pulse + direction mode

- Current value increases by 1 at the rising edge of A-Phase pulse when B-phase is ‘low’ state.

- Current value decreases by 1 at the rising edge of A-Phase pulse when A-phase is ‘High' state.

A-phase input pulse

P

Low

B-phase input pulse

High

Current value

(c) 2-phase CW/CCW mode

10

11

10

- Current value increases by 1 at the rising edge of A-Phase pulse when B-phase is ‘low’ state.

- Current value increases by 1 at the rising edge of B-Phase pulse when A-phase is ‘low’ state.

A-phase input pulse

A

A

A

B-phase input pulse

Current value

10

11

12

11

10
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(d) 2-phase multiplication mode (MUL4)

- Up or Down is set automatically by the phase difference between A and B phase.

e Up counter
- At the rising edge of A-Phase pulse when B-phase is ‘low'.
- At the falling edge of A-Phase pulse when B-phase is ‘high’.
- At the rising edge of B-Phase pulse when A-phase is ‘high’.

- At the falling edge of B-Phase pulse when A-phase is ‘low’.

o Up counter
- At the rising edge of A-Phase pulse when B-phase is ‘high’.
- At the falling edge of A-Phase pulse when B-phase is ‘low’.
- At the rising edge of B-Phase pulse when A-phase is ‘low'.

- At the falling edge of B-Phase pulse when A-phase is ‘high’.

A-phase input pulse - S i i i i_

B-phase input pulse

Current value
10 11 12 13 14 15 16 17 18 17 16 15 14 13

(3) Preset setting

= Parameter [Mew Projectl]

Basic | Interrupt |CommChO | CommChi | PID(TUN) | PID(CAL)| PO S | Analog [ He

—&dditional Function
[v Preset Enable

Preset Yalue |2 (-2, 147 483 648 - 2,147 483 6471  (Or D area)
& Internal Preset Area  |MO0OQ (P M L FC T K Area

¢ External Preset Area ICDntact(Pd)

(a) Internal Preset

- Set internal preset area and preset value.
- Current value of high speed counter is replaced with preset value at the rising edge of internal preset device.

(b) External Preset

- Set external preset area and preset value.
- External devices are fixed as following
Ch0: P4, Chl: P5, Ch2: P6, Ch3: P7
- Current value of high speed counter is replaced with preset value at the rising edge of external preset device.
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(4) Latch Counter setting

S5 Parameter [New Project]]

Basic | Interrupt |CommChO | CommChi | PID(TUN)|PID(ICAL)| PO S | Analog [He

— Additional Function
v Freset Enable

Preset Yalue |2 { -2.147 483 648 - 2147 483 647) (Or D area)

¢ Internal Preset Area  [MO000 (P.M. L F. C. T K &rea)

¢ External Preset &rea ICuntact(Pfi)

[+ Latch Counter Enable

If this function is enabled, Current value of high speed counter is always retained.

A
Current value
- When power supply is off.
- When is ‘Stop’ or ‘Pause’
- When input condition of
‘HSCST' is off
< >
0 < .................. » < .................. ’ Time
Latches CV Latches CV
v

(5) Comparison Output setting

(a) Comparison set
- When current value of HSC is equal to SV1, corresponding output point turns on.

- P40 ~ P47 are available for comparison output point.

S Parameter [MNew Project]]

Basic | Interrunt |CommChO | CommChi | PID(TUN)|PID(CAL)| PO S | Analog [h

Additional Function

W Comparigson Output Enable
{2,147 483 648 - 2,147 483 647)

& Comparisan Set sy (100 syz [0
(Or D Area)

¢ Zone Comparison Set Output Contact P40 hd

= Compatison Task Priority Level ID (0-71

A A
Input pulse ~——— -
Output Contact
Current value
98 99 100 101 102
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(b) Zone Comparison Set
- When current value of HSC isn't less than SV1 and more than SV2. corresponding output point turns on.
- P40 ~ P47 are available for comparison output point.

- If SV2 s less than SV1, SV2 setting error(h'12) occurs and zone comparison set is disabled.

5= Parameter [New Projectl]

Basic | Interrunt | CommcCho | Commchi | PID(TUN) |PID(CAL)| PO S | Analog [H

—additional Function

[+ Comparison Output Enable

-7.147.483 648 - 2,147,483 647
¢ Comparison St 541 |muu 5y2 |2'JDE| ((o D brens )
r =E]

¢ Zone Comparison Set Cutput Contact P40 -

 Comparison Task Priority Level I':I -7

A A A A
Input pulse
Output point
Current value t
999 1000 2000 2001

(c) Comparison Task
- If Comparison Task is selected in parameter window, corresponding interrupts is enabled.
- When current value of HSC is equal to SV1, corresponding interrupt program is executed.

- For the details about programming, refer to ‘KGLWIN User’s Manual'.

&5 Parameter [Mew Projectl]

Basic | Interrupt |CommChO| CommChi |PID(TUN) |PID(CAL)| PO S | Analog [ He

—&dditional Function
[+ Comparison Output Enable

-2.147.453.648 - 2.147.453 647
= Comparison Set 541 I”JDEI 52 IE':":ID I:(O T Gl )
r D Area

" Zone Comparison Set Output Contact P40 -

Priatity Level ID (0-7

Prictit,.. | Interrupt Tupe | Interrupt Mo, | TDI Tirmed10ms) | Contact... | Edae Type | HSC Ch Mo, |
1] HSC INT O chi

] Tirme Driven TOIMNT 1 10
2 Process D, IMNT 2 Py i
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(6) RPM setting
- Can calculates RPM of input pulse

- RPM is stored in designated device.

S Parameter [Mew Projectl]

Basic | Interrunt |CommChO | CommcChi | PID(TUN) | PIDICALY| PO S

I Analog H

W BFM Enable

Refresh Cycle 100 = 10ms (1 - 6.000)

Fulses Per Rotate IED {1 - BBER3E)
RPM save Area IDU (D Areal

- The RPM is expressed as:

RPM

_ (CurrentValue- LastValue)x 60,000

Pulsesper rotatex refreshcycle[ms]

(a) Examples of Program

- Refresh cycle : 1000ms, Pulses per rotate ; 60, RPM save area : DO

Current value

DO, D1

7( LY
1000 ( 2000 2001 ((4000
>> >A<@ 500) )A( ® 1000 )/ >A< © 2000
1000ms I 2000ms IT"3000ms

Time 1]

@ Last value = 500(Assumption), Current value = 1000
RPM = { (1000 - 500) * 60,000} / {60 * 1000} = 500

(® Last value = 1000, Current value = 2000

RPM = { (2000 - 1000) * 60,000} / {60 * 1000} = 1000

(© Last value = 2000, Current value = 4000

RPM = { (4000 - 2000) * 60,000} / {60 * 1000} = 2000
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9) Programming example

(1) Parameter setting

e Channel : Ch0

e Counter format : Ring counter ( 0 ~ 100,000)

e Counter mode : 2-phase multiplication mode
- PO : A-phase pulse input,

e Preset
- Preset type : internal preset (M100)
- Preset value : 0

e Last counter setting
- None

e Comparison output

- Output mode : Zone comparison set

-SV1:10,000 SV2:20,000
- Output point : P43
* RPM setting

- Refresh cycle : 100(*10ms)
- Pulses per rotate : 60
- RPM save area : D100

Basic

| Interrunt |CommCho | CommCh1 | PID(TUN) | PID(CAL)| PO S

P1 : B-phase pulse input

Analog m

Counter Faormat

f* Ring Counter ¢ 0 - setting value )

Setting Yalue 100000

" Linear Counter { -2,147,453,645 - 2,147.463.647)

(2 - 2,147,483.647) (Or D Area)

— Counter Mode
* 1-phase Operation Mode

= 1-phase Pulse + Direction Maode

" 2-phase CW/CCW Mode
¢~ P-phase Multiplication Made(rul 4)

— Additional Function
[+ Preset Enable

Preset Value
& Internal Preset &rea  [MOT00
¢ External Preset Area Im
[+ Latch Counter Enable

¥ Cormparison Cutput Enable

¢ Comparison Set 541 II':IDDD

* Zone Compatison Set Output Contact

= Compatison Task Priority Level

[+ RFk Enable

Refresh Cycle 100

RPM save Area

ID“:"] (D Areal

IEI (-2 147 483,645 - 2147483 647)  (Or D areal

(PoM L F,CT, K Areal

= 10ms (1 - 6,000

Pulses Per Rotate IEEI {1 - B5535)

[ -2,147 483,645 - 2,147,483,647)

gy2 (20000
(Or D Area)
P43 -
|D (-7
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(2) Programming
¢ \When MO turns on, HSC starts its operation
e If current value is not less than 50,000, F170 turns on.

e Current value is saved in DO(double word).

Hoooo
0 HSCST 00000 0000050000 00000

The contact point which is designated as HSC input can't be used for pulse catch or external interrupt.

Duplicated designation may cause faults.
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7.1.2. Pulse Catch Function

In the main unit, 4(economic type) or 8(standard type) points of pulse catch input contact points are internalized. Through using

this contact point, short pulse signal short can be taken which can not be executed by general digital input.
1) Usage

When narrow width of pulse signal is input, a trouble occurs which can not be detected by general digital input, so the
operation does not perform as user's intention. But in this case through pulse catch function even narrow interval of pulse

signal as 10 «s min. can be detected.

2) Minimum input pulse width.

Type Standard Economic

10 ps 2 points (PO, P1) None

50 ps 6 points (P2~ P7) | 4 points (PO ~ P3)
3) Operating Explanation

input signal

input image data

scanl scan 2 scan 3

step executing contents

scanl | CPU senses input when pulse signal, min. 10 s, is input, then saves the status.

scan2 | used to turn on the region of input image

scan3 | used to turn off the region of input image

4) using method

(1) click twice the basic parameter on the project window of KGLMIN
(2) Select no. to use for pulse catch input of the basic parameter window.

For details of KGLWIN refers to the manual.
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=5 Parameter [Mew Project]] =1

[ Basic Interrunt |CommChO | Commchi | PID(TUN) | PID(CAL)| PO S | Analog | HSC

—Latch Area Timer Eoundary _ Input Setting
L feer - I: 100 msec 000 - I1EI1 Input Filter Time {ms) :
. 10msec 192 - |25|:|_ Basic Unit
R PODO0 - PO0OT 10 =]
I msec 261 - 258G
100 msec |I44 = |1EII Poogg - PO0OF |1E| "I
@ Poolo - POOI? (10 =
\Omeec 240 - [0 YWatchdog Time: IEU w10ms
Ponta - pootF [10 =]
Imsec [51 - [%5 PLC Operation Mods P00 - popzs [0 <]
C: [z - [25% k¢ Blown Fuse extended Module |10 >
[+ Operation Error Pulse o)
D: ISEDD = |45IZID ulse Ca
[~ Cutput during
S |8IZI - |EIEI

< Dp1|72|7§3|7>
LA R I T

[+ Remote &ccess Control

1) Pulse catch input contact points operate as general digital input if they are not designated as pulse catch input.

2) Do not designate HSC input points as pulse catch input.
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7.1.3 Input Filter Function

External input of MASTER-K120S selects input on/off delay time from the range of 0-1000ms of KGLWIN. Credibility
secured system may be established by adjustment of input correction no. through using environment.

1) Usage
Input signal status affects to the credibility of system in where noise occurs frequently or pulse width of input signal affects
as a crucial factor. In this case the user sets up the proper input on/off delay time, then the trouble by miss operation of input

signal may be prevented because the signal which is shorter than set up value is not adopted.
2) Operating Explanation

Input on/off delay time.(filter time)
< «—

input  signal

input image data

P time

input  signal ,,\

input image data

narrower width pulse than input correction no. is not considered as input signal

3) Using method

(1) Click twice the basic parameter on the project window of KGLWIN.
(2) The value of filter can be set up as one of 0,1,2,5,10,20,50,100,200,500,1000ms to the input on/off delay time of the
basic parameter window.(Input on/off delay time is set up as default value of 10ms)

(3) Set up input on/off delay time is conformed to all input is used.

S5 Parameter [Mew Project]] =]

| Basic _Interrupt |CommChO|CommChi |PID(TUN)|PID(CAL}| PO S | Analog | HSC

~Latch Area Timer Boundary ~Input Setting
L: IF - l: 100 msec 000 - IIE” Input Fil } g) !
: 10msec 192 - Iggg asic Unit
L e PODDD - PODDT [10 =
1msec 251 - 25A
100 msec (144 - [191 pPooog - PDDDFllD vI
Watchdog Time: IED w10ms POOI0 - POMT |ID vI
10msec [240 - |50
pooig - pootF [10 =]
I mses |21 - [255 PLC Operation Mode PO020 - PO023 I‘D 'I
C: [f82 - [% ¥ Blown Fuse extended Madule |10 =
[v Operation Error 5 o i ;
D ISEDD - |4EDD u et
[~ Output during
55 IBD —ISEI 0wl Wei2Wm3W

[v Remote &ccess Control 4 5 BT
The rang@!()—lOOOms
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7.1.4 External Interrupt Function

MASTER-K120S Series can perform max 4(economic) or 8(standard) points of external contact interrupt by using input of

main unit without special interrupt module.

1) Usage

This function is useful to execute a high speed execution regardless of scan time.

2) Minimum processing time.

Type Standard Economic
10 ps 2 points (PO, P1) None
50 us 6 points (P2 ~ P7) | 4 points (PO ~ P3)

3) Operating explanation

External input signal

Scan program > Scan program >
In case of occurrence of external /

End the interrupt program
interrupt signal pause being executed

process then resume to
scan program and process interrupt execute scan program
program

External contact

interrupt program.

4) Function

(1) Max. 8 points can be used to external interrupt input within PO00 ~ P007.(P000~P003 for economic type)
(2) The no. of external interrupt is decreased by using other interrupt (time driven interrupt and HSC driven task)
(3) The execution conditions of external interrupt is divided into following 3 kinds.

- Rising edge : Interrupt occurs at rising edge of external Interrupt contact point.

- Falling edge : Interrupt occurs at falling edge of external Interrupt contact point.

- Rising & falling edge : Interrupt occurs at both edge of external Interrupt contact point.

(4) In the economic type, falling edge and rising & falling edge interrupt are not available.
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5) Usage

(1) Click twice the parameter on the project window of KGLWIN.

(2) Designate contact point, no. of priority and movement condition of the task program which is moved by interrupt inputting.

x|
Interrupt Type o
’7 ¢ Tirme Driven { HEE _
Cancel |
Contact Mo :

TOI Tirme:
Edge :
HSC CiMo:

I]DD SEC
II—Hising "I

| *I = %gu enable to edit HSC in HSC

Time driven Interrupt

execution periodic set

Pararneter,
/ \

interrupt input executing condition
© Rising

interrupt input contact No.

© Falling
© Rising/Falling

(3) For the details , refer to KGLWIN manual.
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7.1.5 PID control function(Standard type only)

1) Introduction

This chapter will provide information about the built-in PID (Proportional Integral Derivative) function of MASTER-K120S
main unit. The MASTER-K120S series does not have separated PID module like MASTER-K300S and MASTER-

K1000S series, and the PID function is integrated into the main unit.

The PID control means a control action in order to keep the object at a set value (SV). It compares the SV with a sensor
measured value (PV : Present Value) and when a difference between them (E : the deviation) is detected, the controller

output the manipulate value (MV) to the actuator to eliminate the difference. The PID control consists of three control

actions that are proportional (P), integral (1), and derivative (D).

Control
object

The characteristics of the PID function of MASTER-K120S is as following;

e the PID function is integrated into the CPU module. Therefore, all PID control action can be performed with

instruction (PID8,PID8AT) without any separated PID control module.

Manual MV
v
sV MV Manipulation
Set vaue ——® p|p ——»| value [° QO_" D/A.
lculati Automated WV converting
calculation utomate module
Present Value | PV
A

A/D converting

module

Sensor

e P operation, Pl operation, PID operation and On/Off operation can be selected easily.
e PWM(Pulse Width Modulation) output is available.

¢ The manual output (the user-defined forced output) is available.

e By proper parameter setting, it can keep stable operation regardless of external disturbance.

e The operation scan time (the interval that PID controller gets a sampling data from actuator) is changeable for

optimizing to the system characteristics.

e SV Ramp and Delta MV function are available.
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2) Specification

(1) Control operation

(a) Proportional operation (P operation)

(I P action means a control action that obtain a manipulate value which is proportional to the deviation
(E : the difference between SV and PV)

(@ The deviation (E) is obtained by difference between SV and PV and the formula of deviation is as following;

MV = pr[S/ - PV] where, Kp : the proportional constant (gain), SV: set value, PV: present value

(® When E happens, MV by P operation is like Fig.7.1

\ — | : Deviation

— : Manipulating value

Deviation(E)

Manipulate value (MV)

»

Time

Fig 7.1 MV by P operation

@ |Ifthe Kp is too large, the PV reaches to the SV swiftly, but it may causes a bad effect like oscillations.

® Ifthe Kp is too smalll, oscillation will not occur. However, the PV reaches to the SV slowly and an offset may
appear between PV and SV shown in the Fig. 7.2.

(® The manipulation value (MV) varies from 0 to 4,000. User can define the maximum value of MV (MV_MAX) and
minimum value (MV_MIN) within the range 0 ~ 4,000.

(@ When an offset remains after the system is stabilized, the PV can be reached to the SV by adding a certain value.

This value is called as bias value, and user can define the bias value

—— :Kpistoo large

oy Oscillation —--= :Kpis too small

sV \/\ /
Rl

Fig. 7.2 The relation between Proportional constant (Kp) and prosent value (PV)
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(b) Integral operation (I operation)

(» With integral operation, the manipulate value (MV) is increased or decreased continuously in accordance time in
order to eliminate the deviation between the SV and PV. When the deviation is very small, the proportional
operation can not produce a proper manipulate value and an offset remains between PV and SV. The integral
operation can eliminate the offset value even the deviation is very small.

The period of the time from when the deviation has occurred in | action to when the MV of | action become that of

P action is called Integration time and represented as Ti.

@ Integral action when a constant deviation has occurred is shown as the following Fig. 7.3.

( )
[ :
Deviation
—— Time
/ MV of P action + | action
L4
L4 d "
P MV of | action
- L d
,¢
L4
. L4
. L4
"' Kp o E 14—— MV of D action
’
L4
MV ‘
Ki — Time
N Y

Fig. 7.3 The integral action with constant deviation

(® The expression of | action is as following;
My = KP [ Edt
Ti

As shown in the expression, Integral action can be made stronger or weaker by adjusting integration time (Ti) in
| action. That is, the more the integration time (the longer the integration time) as shown in Fig. 7.4, the lesser the
quantity added to or subtracted from the MV and the longer the time needed for the PV to reach the SV.

As shown in Fig. 7.5, when the integration time given is short the PV will approach the SV in short time since the
quantity added or subtracted become increased. But, If the integration time is too short then oscillations occur,

therefore, the proper P and | value is requested.

@ |Integral action is used in either PI action in which P action combines with | action or PID action in which P and D

actions combine with | action.
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—
SV
z PV
Time
\ y
Fig. 7.4  The system response when a long integration time given
- I
/ PV
/\ SN N
sv
Time
. )

Fig. 7.5 The system response when a short integration time given

(c) Derivative operation (D action)

(1 When a deviation occurs due to alteration of SV or external disturbances, D action restrains the changes of the
deviation by producing MV which is proportioned with the change velocity (a velocity whose deviation changes at
every constant interval) in order to eliminate the deviation.

@ D action gives quick response to control action and has an effect to reduce swiftly the deviation by applying a large
control action (in the direction that the deviation will be eliminated) at the earlier time that the deviation occurs.

@ D action can prevent the large changes of control object due to external conditions.

@ The period of time from when the deviation has occurred to when the MV of D action become the MV of P action is

called derivative time and represented as Td.
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(® The D action when a constant deviation occurred is shown as Fig. 7.6

4 ™
A
T :
Deviatioln > Time
Manipulation quantity
Kp-E | in D action
Manipulation'quantity |<ﬁi—>| Time
\ J

Fig. 7.6 Derivative action with a constant deviation

(® The expression of D action is as following;
MV = KpxTd d—E
dt

(@ Derivative action is used only in PID action in which P and | actions combine with D action.

(d) PID action

(D PID action controls the control object with the manipulation quantity produced by (P+I+D) action

(@ PID action when a given deviation has occurred is shown as the following Fig. 7.7.

~
Deviation Time
{ PID action
MV T | action
Plaction .-
b o ... P action
) e D action
____» Time
k J

Fig. 7.7  PID action with a constant deviation
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(e) Integral windup

All devices to be controlled, actuator, has limitation of operation. The motor has speed limit, the valve can not flow over
the maximum value. When the control system has wide PV range, the PV can be over the maximum output value of
actuator. At this time, the actuator keeps the maximum output regardless the change of PV while the PV is over the
maximum output value of actuator. It can shorten the lifetime of actuator.

When the | control action is used, the deviation term is integrated continuously. It makes the output of | control action
very large, especially when the response characteristic of system is slow.

This situation that the output of actuator is saturated, is called as ‘windup’. It takes a long time that the actuator returns to
normal operating state after the windup was occurred.

The Fig. 7.8 shows the PV and MV of PI control system when the windup occurs. As shown as the Fig. 7.8, the actuator
is saturated because of the large initial deviation. The integral term increase until the PV reaches to the SV (deviation =
0), and then start to decrease while the PV is larger than SV (deviation < 0). However, the MV keeps the saturated status
until the integral term is small enough to cancel the windup of actuator. As the result of the windup, the actuator will
output positive value for a while after the PV reached to the SV, and the system show a large overshoot. A large initial
deviation, load disturbance, or miss-operation of devices can cause windup of actuator.

There are several methods to avoid the windup of actuator. The most popular methods are adding another feedback

system to actuator, using the model of actuator and stop integrating when actuator is saturated.

A
PV
' >
10 A2
A
MV
,"I'ﬁtegral
“ Term

Fig. 7.8 Example of integral windup
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(2) Realization of PID control on the PLC

In this chapter, it will described that how to get the digitized formula of the P, I, and D terms.

(@) P control

The digitized formula of P control is as following;

P(n) = K[sv(n) - PV ()]
n: sampling number K : proportional gain constant

b : reference value SV : set value PV : present value
(b) Icontrol

The continuous formula of | control is as following;

Kt .
I(t)= f.[oe(s)ds  integral term

K : proportional gain constant  Ti : integral time
€(s) : deviation value

By derivation about t, we can obtain;

di
— =—€ where, e =(SV - PV): deviation value
dt i

The digitized formula is as following;

%h"(“) = Tﬁe(n) where, h:sampling period
|

I(n+1):l(n)+K—_he(n)
Ti

(c) D control

The continuous formula of derivative term is as following;

E><£D+ D :—KTdﬂ
N dt dt
N : high frequency noise depression ration

y : the object to be controlled (PV)

(3) Instruction and parameter setting
For the PID operation of MASTER-K120S, following 2 instruction are included in the KGLWIN software.

No. Name Description
1 PID8 Perform the PID operation
2 PIDBAT Perform the auto tuning operation

7-25



Chapter 7 Usage of Various Functions

(4) parameter setting and explanation

(a) PID8 instruction parameter setting and explanation.

PIDECal) tern Edit |
Sean Time: |—|!] (1~100 or D Area) —Maode Command Set
i [~ Derivative [~ Integral
Operation Mode: | [ Propotional [~ PWM
f0:&uto 10 Man or Dérea)
— P set
Man OP range: IU (0~4000 ar D Area)
Perind |D {10-100 ar DArea)
Output Limit Yalue i PArea (P40 - P57
. rea -
Min: |3 (04000 or D Area) Contact |

haw II] (0~4000 ar D Area) SV Rarmp II— {0~4000 or D)
High Frequency Moise Femoval Hatin:lﬂ A MY |4EIEIEI (0~4000 or DZ=
(1~10or D Area) ElAS Value: ID (0~4000 or D Area)
Propotional Gain: ID PWiCurrent): IEI (0 Area)
{1~10000 or O Area) SW(Target): [0 (0~4000 ar D Area)
e e IU (0 ~ 20000 or D Area)
Derivative time PID &lgarithm
Integral Time: |0 (0~ 20000 or D Area) [ & verocity " positioning

D Ares Range : DO ~ 04993

0K I Cancel

@ Scan time
Scan time is the period of reading data (sampling), and also 10 times scaled up. The range of sampling time is
0.1 ~ 10 seconds, and actual input range is 0 ~ 100. Generally, Scan time of Digital PID control should be less
than 1/10 of time constant of system response for better performance. Time constant is the time taken the

system’s step response reaches to the 63% of steady state.

@ Operation mode

Select automatic or manual operating mode

3 Manual operate range

When manual operation is designates , manual operation value designates.(input range : 0 ~ 4000)

@ Output limit value

Designate minimum and maximum values of available manipulate value.(range : 0 ~ 4000)

(® High frequency noise removal ratio
high frequency noise removal ratio is used for derivative control operation, and shows the ratio of high
frequency noise depression. If there is a lot of high frequency noise in the control system, select the value as
higher value.
Otherwise, leave the 1. The range of parameter is 0 ~ 10 and it is not scaled up, so input the designated value

directly.(it is possible that parameter value designates ‘D’ area also)
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® Proportional gain

The MASTER-K120S can handle only integer, not the floating point type. Therefore, to enhance the accuracy of
PID operation, the PID8 instruction is designed to input the P_GAIN data as the 100 times scaled up. For
example, if the designated P_GAIN is 98, actual input data of P_GAIN should be 9800. If the designated

P_GAIN is 10.99, input 1099 to the P_GAIN.

(@ Derivative time and integral time
|_TIME and D_TIME are 10 times scaled up. For example, input 18894 if the designated |_TIME value is 1889.4.

The range of actual input is 0 ~ 20000. (it is possible that parameter value designates ‘D’ area also)

Mode command set

In MASTER-K120S, only the following 7 operation modes are available. Other operation modes, such as PD or |,

are not permitted.

No. EN P EN | EN D PWM output Operation
1 1 (enable) | 0 (disable) | O (disable) P operation
2 1 (enable) | 1 (enable) | O (disable) 0 (disable) | PI operation
3 1 (enable) | 1(enable) | 1(enable) PID operation
4 1 (enable) | 0 (disable) | O (disable) P operation/PWM output
5 1 (enable) | 1 (enable) | O (disable) 1 (enable) | Pl operation/PWM output
6 1 (enable) | 1(enable) | 1 (enable) PID operation/PWM output
7 0 (disable) | 0 (disable) | O (disable) 0 (disable) | On/Off operation
©@ PWM set

PWM(Pulse Width Modulation) is a output method which changes on-off duty of output pulses by calculated
manipulation value. Fig 7.9 shows example of PWM output. Using PWM output, PID control system can be
constructed easily without D/A conversion module and power regulator.

When PWM is designates , ‘scan time’ item is disabled and ‘PWM’ items can be designated. In this case, scan
time is set to designated PWM output period. The range of PWM output period is 1 ~ 10 seconds, and actual

input range is 10 ~ 100. PWM output point is only available for output contact of main unit.

Example) PWM output period : 1s, Output contact : P40, MV limit range : 0~4000

On

P40

A MV = 2000 MV = 1000
0.5s 0.5s 0.255 0.75s
< >« > t—r t—P

Time

A

Y.
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@ SV Ramp
If a large amount of SV changes during PID operation, The deviation(E) changes rapidly. Then manipulation
value(MV) is changed rapidly also. This can cause damage on load or actuator. To prevent this situation, SV can
be changed step by step by parameter setting.
Setting range is 1~4000(Default value is 1). Setting value represents the number of time which taken from
starting set value to last set value.
For example, if SV-ramp is set to 1000 and SV changed from 1000 to 3000 during operation, it changes 2 every
scan and reach 3000 after 1000 scan time.

SVRamp=1

Changed SV

| —— SV Ramp is designates

Current SV / SV Ramp * Scan time

A4 » .
> Time

&
<

@ Delta MV
This is useful when wants to limit maximum change of manipulation value.
Setting range is 0 ~ 4000 and default value is 4000.

@ Bias
The Bias data is used for the compensation of offset in the proportional control. The range of input is 0 ~ 4000.
Be cautious that The actual range of Bias is —2000 ~ 2000. namely, 0~2000 represents 0 ~ +2000 and 2001 ~
4000 represents -1 ~ -2000.
Example> I offset(SV-PV) is 100 — Bias should be 100.
If offset(SV-PV) is -100 — Bias should be 2100.

@3 SV(Target) and PV(Current)
SV (setting value : the designated value) and PV (process value : present value) of MK120S PID operation have
the range 0 ~ 4000. The range is set with the consideration of the resolution of A/D and D/A module of MK120S
series (12bits) and offset value.

PID Algorithm
In MASTER-K120S, two type of PID algorithm is available, The velocity form(Speed) and positioning form.
Velocity form(Speed) operates incremental manners. Namely, It calculates the change(A n) required from
previous manipulate value(MVn-1), But positioning form calculates an absolute manipulate value(MVn) every
sampling steps. Generally, The velocity form is suit for the system which’s load change is slow like temperature
control system, and positioning form is useful for system which’s load change is fast.
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(b) PID8AT instruction parameter setting and explanation.

PID{TUN) ltern Edit X|
Scan Time: |0 (1~ 100) or (DO ~ D4399)
Current value : ID (D0 - D4999)

Target value : IEI (0~ 40000 or (DO ~ 04999}

[dentification Method :

+ Relay Method T PRC Method

] I Cancel

(1 Scan time

S_TIME is the period of reading data (sampling), and 10 times scaled up for more precious operation.

The range of sampling time is 0.1 ~ 10 seconds, and actual input range is 0 ~ 100.

@ Control target(SV)
SV (set value : the designated value) and PV (process value : present value) of MASTER-K120S PID operation
have the range 0 ~ 4000. The range is set with the consideration of the resolution of A/D and D/A module of
MASTER-K120S series (12 hits) and offset value. When setting the SV or PV, please be careful convert the
analog value of control object (temperature, velocity, etc.) to digital value that are the output of A/D convert

module.

(@ When using sensor and A/D conversion module
Assume that PID control is used for temperature control with Pt100 (operation range : -200 °C ~ 600 °C),
and the goal value is 100 °C. The equivalent digital output of A/D module (current input range : 4 ~ 20mA) is
1500 if the A/D module outputs 0 (4mA) with -200 °C, and 4000(20mA) with 600 °C. Therefore, the input of
SV should be 1500, not 100.

(® When using sensor and RTD module(G7F-RD2A)

Assume that PID control is used for temperature control with Pt100 (operation range : -200 °C ~ 600 °C),

and the goal value is 100 °C. The digital output of RTD module is calculated as below.
Temp.x10+ 2000

2
Therefore, SV should be 1500,

DigitalOutput =

@ Tuning method

The MASTER-K120S perform auto-tuning operation in two methods. One is relay response method and the

other is process reaction curve method.
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@ Relay response method.
e PID parameters are obtained by On/Off operation during 1 cycle of PV variation.
e PID parameters are obtained by amplitude and period of oscillation
¢ The On/Off operation will be occur at the SV value.

A. ........................................................................
M

Period

A

Y}
v

Amplitude

SV

® Process reaction curve method(PRC method).
« PID parameters are obtained by step response of process.
e ltis useful fo r time 1t order time delay system expressed as following

e Ls

Ts+1

e Obtained parameters may not accurate if the process can't approximated to 1st order system, In this

case, use relay response method.

Time delav(L)
A «—>
4000 /4
MV
e ——
80% of SV \
63% of SV [ A -

Time constant(T)
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5) instruction
(1) PID8

PID8 PID Control

Available device No. of Flag
Instruction Error | Zero | Carr
M P K L F T C S D *D integer Steps (FllO) (Flll) (Fllg)
n O O
S O
S1 O
Pl Dg n 5
Flag set Designation
n Registration No. at parameter(0~7)
Error Error flag turns on when designating area is over
(F110) and the instruction isn't executed. S1 | Execution status registration area
mPID8 n $1
a) Usage

¢ when the condition of execution is on, PID operation executes.

e 'n’ is registration No.at parameter( 0 ~ 7)

b) Example program

HI:II:ID::I

—

FIDE 00002 ooooo I—

¢ When the input condition MO turns on, PID operation executes at no.2 parameter.
« PID execution status registrate D0O000 and the output value of control result registrate D0001

o |f SV Ramp is designated, current SV is registrate D0005

bF bE bD bC bB bA b9 b8 b7 b6 b5 b4 b3 b2 bl hO

D0000 .

Done : normal execution signal
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(2) PIDBAT

PIDBAT PID Auto Tuning
Available device No. of Flag
Instruction i Error | Zero | Carry
M P K L F T C D | *D | integer steps (F110) | (F111) | (F112)
n O O
5 O
S1 O
PIDBAT n 31
Flag set Designation
n Registration No. at parameter(0~7)
Error Error flag turns on when designating area is over
(F110) and the instruction isn't executed. S1 | Execution status registration area
m PIDSAT n St
a) Usage
« when the condition of execution is on, PID auto tuning operation executes and calculates P,I,D constant
e ‘n’ is registration No.at parameter( 0 ~ 7)
e S1is execution status and P,1,D constant registration area
b) Example program
MOO0D
— | ] PIDBAT 00002  DOOOO

¢ When the input condition MO turns on, PID operation executes at no.2 parameter.

» PID execution status stores DO000 and the output value of control result stores D0001 and P,1,D constant sequentially
store D002(P),D003(1),D004(D)

bF bE bD bC bB hA h9 b8 b7 b6 b5 b4 b3 b2 bl hO

D0000

Auto tuning end hit 4—‘
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6) Program Example

(1) System configuration

B\ £ R n
H ! !
G7F-
MASTER-K120S ul G7F-DA2I | W 1
I ] E= RD2A
[ ]
O T = == \g e \‘f
ot
(PV : temperature)
KGL-WIN
V3.5 above (MV: 4~20mA) L]
Electric Oven
Heatem
TPR
e
(2) Incase of using PID function only
PID{Cal} ltemn Edit x|
s8tan Tme: 0 (1~1000rD Area | e Command Set
et ettt e e rrerrerres s aananES [~ Derivative [ Integral
Onerfton Mode |f [ Propotional [ PWM
(0:Auto 1t Man ar DArea) aesee T X
— Pt st LI
an OP range: IU {0~4000 or D Area) o s
& | Period ID (10-100 or DArea) "
Output Limit Yalue . q e (P~ 5T :
] ", res = o
Min [0 (0~4000 or D Area) . Contact I 4w

has |D {0--4000 or D Area)

(1~10or D Area)

High Frequency Moise Bernoval Hatiu:lﬂ

e dge b U
A My [4000 (0~4000 or D'
Bl&S wWalue: IU (04000 ar O &rea)

Propotional Gain: |EI

(1~10000 ar D Area)
Derivative tirme : |D (0 ~ 20000 or D &rea)

ID (0 ~ 20000 or D Area)

D Area Range : DO ~ 04999

Integral Tirne:

PY(Current): [0

S\ Target): IU (0~4000 ar D Area)

(D Area)

PID &lgorithrn
* werocity " positioning
0K I Cancel

When PWM set is selected, Scan time parameter

is disabled and this value is ignored
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a)

PID operation explanation (without A/T function)

e Measure current temperature (-200~600°C) by RTD module then digital conversion value(0 ~ 4000) is stored to
D4780
o PID8 instruction will calculate manipulate value (MV : 0 ~ 4000) based on PID parameter settings (P_GAIN,
|_TIME, D_TIME, etc.) and PV from RTD module. Then, the calculated MV is output to the channel 0 of D/A
module.

* D/A module will convert the MV to analog signal and output to the actuator (power converter).

operation parameters

e Scantime :S_TIME=5 (sampling time = 0.5 seconds)

o Auto / Manual operation setting : Auto

o Qutput limit : Max. = 4000, Min =0

o High frequency noise removal ratio : 10

e SV setting : 1300(60°C ),1350(70°C ),1400(80°C ),1500(100°C)
e Current value setting : D4780(Digital value of RTD module Ch0)
e BIAS setting : 0 (If only P control is used, input proper value other 0)
e EN_P, EN_I, EN_D setting: input proper values

o PWM setting : If enabled, input proper values.

o SV Ramp setting : Input proper values.

e Delta MV setting : Input proper values.

o PID Algorithm setting : Select proper algorithm.

RTD module setting

e Channel setting : use channel 0
o RTD Type setting : Pt100
o Digital conversion data registration area : D4780

D/A module setting

o Channel setting : use channel 0
e output range setting: DC 4 ~ 20 mA
o D/A conversion data registration area : D4980

25 Parameter [New Projectl]

—&nalog Unit #1 —&nalog Unit #2

Kind of Unit kind of Unit
& D/4 4 Channel - current ¢ D/ 4 Channel - current
DA 4 Channel - valt ¢ D/A 4 Channel - valt
= &/D 4 channel = &/D 4 channel
/D 0/ mixing = &0 DS mizing
¢ R/D 4 Channel = R/D 4 Channel

D/dch0: & Cume [4~ Zima =] ch 0: [PtI0 <]
digital value : =+ C i 'F
¥ Data clear when changed to 5T
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e)

Program Explanation

o When the input condition MO turns on, PID operation executes at no.0 parameter.

« PID execution status registrate D0000 and the output value of control result registrate D0001

o |f SV Ramp is designated, current SV is registrate D0005

o D/A module converts the MV to analog signal and output to the actuator (power converter).

o When the input condition MO turns off, output 0 to the D/A conversion module.

g =208 [MZSHE(] -
‘RIZHI—M-—I<Hﬂ*|@l@l|@l@l|,€|f;|ﬁ§|]3vmlb
| |
< noooo
/ng_ = PIDB 00000  DOODD |-
oo MOY  DO0OI  D49B0 -
.:.' Woooo ."._ ....................................
My — |/ = MOY 00000 D4980 -
When MO turns on, The manipulated value is out to D/A module
PID operation executes at no.0 parameter

When MO turns off,

CPU stop PID operation and output 0 to D/A module

(3) In case of using combined function of PID operation and Auto tuning.

a)

PID operation explanation (with A/T function)

e Measure current temperature (-200~600°C) by RTD module then digital conversion value(0 ~ 4000) is stored to

D4780

o PID8AT instruction will calculate manipulate value (MV : 0 ~ 4000) based on the SV and PV from RTD module.

Simultaneously, the PID8AT instruction will calculate P,

o The END hit of auto tuning status device will be 1 when the auto tuning is completed. Then, MASTER-K120S

and D parameters.

will start PID operation with PID parameters that are calculated by A/T module.

Auto tuning parameters

e Scantime :S_TIME=5 (sampling time = 0.5 seconds)
e SV setting : 1300(60°C ), 1350(70°C ),1400(80°C ),1500(100°C)
o Current value setting : D4780(Digital value of RTD module Ch0)

o |dentification method setting : Select PRC Method
PIDCTURNY ern Edit

x|

Scan Time &

Current walue

Target value @

|dentification Method :
" Relay Method

[0 {1~ 100} or (DO ~ D4939)

04330 (DO ~ D4939)

{0~ 4000 ar (Di'w

1600
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©)

d)

operation parameters

e Scan time :S_TIME=5 (sampling time = 0.5 seconds)

o Auto / Manual operation setting : Auto
e Qutput limit : Max. = 4000, Min =0
o High frequency noise removal ratio : 10

e SV setting : 1300(60°C ),1350(70°C ),1400(80°C ),1500(100°C)
e Current value setting : D4780(Digital value of RTD module Ch0)
¢ BIAS setting : 0 (If only P control is used, input proper value other 0)

e EN P, EN_I, EN_D setting: input proper values

o PWM setting : If enabled, input proper values.
o SV Ramp setting : Input proper values.
e Delta MV setting : Input proper values.

o PID Algorithm setting : Select proper algorithm.

PID{Cal} ltern Edit

Scan Time: ||! {1100 ar D Area)
Operation Mode: IE'

(0:Auto 10 Man or Dérea)
Man OP range: IU {0~4000 or D Area)

Output Lirit Yalue

Min: [T (0~40000r D Area)
Maw |D {0~-4000 or D Area)

—Mode Comrmand Set

[~ Derivative [~ Integral
[~ Propotional [~ P

—PWh set

Period |E' £10-100 or Dérea)
Contact IEI Parea (P40 - P&ET)

High Frequency Maoise Rernoval Hatiu:lD

5 Ramp : | {0~4000 or DE =)

amy: 9000 (oo g000 or DR
BI&S Yalue: IU {0~4000 ar D Area)

P Current): |0 (D Areal
SW(Target): IU {0--4000 or D &rea)

PID &lgarithm

20000 or O Area) ’7 & verocity = positioning

0k I Cancel

As a result of PID8AT execution, Proportional gain(P),Derivative time(D),
Integral time(l) are stored D0102,D00103,D0104.

RTD module setting

e Channel setting : use channel 0
o RTD Type setting : Pt100

o Digital conversion data registration area : D4780

D/A module setting

o Channel setting : use channel 0
e output range setting: DC 4 ~ 20 mA

o D/A conversion data registration area : D4980
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f)

Program Explanation

o When the input condition M2 turns on, PID auto tuning operation executes at no.0 parameter.
o When auto tuning finished, PID operation executes with calculated P,I,D parameter.

 PID execution status registrate D000 and the output value of control result registrate D0001
o |f SV Ramp is designated, current SV is registrate D0005

o D/A module converts the MV to analog signal and output to the actuator (power converter).

o When the input condition M2 turns off, output 0 to the D/A conversion module

PIDBAT 00000  DOOOO |-

MOOO1
— |/ ] MOy  DOODI D480 |-
PIDE 00000  DOIOO |-

HOOO!
—| ] Mov  DOlOl D4sED |

0
—< = o000 hODRO | SET  WOOO1
J |

/ END

When auto tuning ends,
MOO0O1 turns on and PID control starts.

When M0002 turns off,
Output 0 to D4980

When M0002 turns on, auto tuning starts.
Calculated P,1,D parameters are saved to D0002, D0003, D0004
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6) Error code list

(1) PIDSAT

Error Code Description

Corrective action

H0100 Scan time setting range error

Set scan time to available setting range

H0200 PV setting range error

Set PV setting to available setting range

HO0300 SV setting range error

Set SV to available setting range SV
If PRC identification method is selected, check current PV is
less than SV.(SV should be greater than PV)

(2) PID8

Error Code Description

Corrective action

H0100 Scan time setting range error

Set scan time to available setting range

H0200 Manual operation range error

Setmanual opration value to available setting range

H0300 Output limit value error(Min.)

Set minimum output limit value to available setting range and

Set it less than maximum output limit value

H0400 Output limit value error(Max.)

Set maximum output limit value to available setting range and

Set it greater than minimum output limit value

HO0500 High frequency noise removal ratio setting error

Set this parameter to available setting range

H0600 Mode command set error

Available mode command set are P, PI, PID(PWM for each),

On-Off only.

HO0700 PWM period setting error

Set PWM period to available setting range

H0800 P gain setting error

Set P gain period to available setting range

H0900 | time setting error

Set | time period to available setting range

HOAQ0 D time setting error

Set D time period to available setting range

HOBOO Bias setting error

Set Bias to available setting range

HOCO00 PV setting range error

Set PV to available setting range

HODOO SV setting range error

Set SV to available setting range

HOEQO SV Ramp setting error

Set SV Ramp to available setting range

HOF00 Delta MV setting error

Set Delta MV to available setting range

H1000 PID algorithm setting error

Check PID algorithm setting

H1100 Operation mode setting error

Available operation mode is 0 or 1
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7.2 Special module

The special module and allocated data registers are as followings.

Item
Data . o AD . ) Analog RTD input
Register Expansion Combination module Conversion | D/A Conversion module fimer module
module
G7F-ADHA | G7F-ADHB | G7F-AD2A | GT7F-DA2l | GT7F-DA2V G7F-AT2A G7F-RD2A
D4980 CHO CHO CHO CHO CHO CHO CHO
A/D value A/D value A/D value D/A value D/A value AIT value Temperature
D4981 CH1 CH1 CH1 CH1 CH1 CH1 CH1
A/D value A/D value A/D value D/A value D/A value AIT value temperature
D4982 i CHO CHO CH2 CH2 CH2 CH2 CH2
D/A value D/A value A/D value D/A value D/A value AIT value temperature
D4983 CH1 CH3 CH3 CH3 CH3 CH3
D/A value A/D value D/A value D/A value AIT value temperature
D4984 CHO CHO CHO CHO CHO CHO CHO
A/D value A/D value A/D value D/A value D/A value AIT value temperature
D495 CH1 CH1 CH1 CH1 CH1 CH1 CH1
i A/D value A/D value A/D value D/A value D/A value AIT value temperature
D4986 CHO CHO CH2 CH2 CH2 CH2 CH2
D/A value D/A value A/D value D/A value D/A value AIT value temperature
D4987 CH1 CH3 CH3 CH3 CH3 CH3
D/A value A/D value D/A value D/A value AIT value temperature
D4988 CHO CHO CHO CHO CHO CHO CHO
A/D value A/D value A/D value D/A value D/A value AT value temperature
D4989 CH1 CH1 CH1 CH1 CH1 CH1 CH1
i3 A/D value A/D value A/D value D/A value D/A value AIT value temperature
04990 CHO CHO CH2 CH2 CH2 CH2 CH2
D/A value D/A value A/D value D/A value D/A value AIT value temperature
D4991 CH1 CH3 CH3 CH3 CH3 CH3
D/A value A/D value D/A value D/A value AT value temperature
RTD input module store digital conversion value of temperature value to data registers as below
Expansion Temperature Digital conversion value
Ch0 Ch1l Ch2 Ch3 Ch0 Ch1l Ch?2 Ch3
#1 D4980 D4981 D4982 D4983 D4780 D4781 D4782 D4783
#2 D4984 D4985 D4986 D4987 D4784 D4785 D4786 D4787
#3 D4988 D4989 D4990 D4991 D4788 D4789 D4790 D4791

1) Offset/gain value can't be changed, it is fixed.
2) Analog inputting is set the current since this is manufactured.

3) Extend to use max.3 Modules
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7.2.1 AID - D/A Combination module

1) Performance specification

The performance specification of the analog mixture module are following.

Item Specifications
G7F-ADHA | G7F-ADHB
Voltage | DC0~10V  (input resistance more than 1 M)
DC 0~20 mA (input resistance 250 Q)
Input range
Current | pc 4~20 mA (input resistance 250 Q)
Classified by parameter

Digital output

12Bit( 0~4000)

Analog Input

Voltage/Current

1.Setting by jumper pin for V/I selection
on upper part of product
(Up: voltage, Down: Current)

on left side of product

selection

2. Voltage/current selected by KGLWIN parameter
3. When current input is used, short the V and | terminal

No. of channel

2 Channels/ 1 module

Common

1.Setting by dipswitch for V/I selection

(Left voltage, Right: Current)

Absolute max. input Voltage | DC +12v
Current | DC +24 mA
Voltage | DC0~10V  (External load resistance 2 k@ ~1 MQ)
Output range DC 0~20 mA (External load res!stance 510Q)
Current | DC 4~20 mA (External load resistance 510 Q)
Classified by parameter
Analog output | __Digital Input 12Bit(0~4000)
Voltage/ Qurrent Separated from terminal
selection
No. of channel | 1Channel /1 module | 1Channel / 2 module
Voltage | DC +12V
Absolute max. output Current | DC 424 mA
Voltage |DCO~10V:2.5mV  (1/4000)
Max. resolution | ¢rent I2C0 =20 MA:5 /A4 (1/4000)
DC4~20 mA: 6.25 A (1/3200)

Accuracy +0.5% [Full scale ]
Max. conversion 1 ms/CH + scan time
speed
Isolation Photo coupler insulation between I/0 terminals and PLC power supply

(No isolation between channels)

Connect terminal

9 Points terminals *2 | 8 Points terminals *2

Internal current

A
Consumption 20
Extenal power | DC21.6 ~ 26.4V
supply 80 mA 95 mA
Weight 2409 180g

1) Offset/gain value can't be changed, it is fixed.

2) Analog inputting is set the current since this is manufactured.

3) Extend to use max.3 Modules
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2) Names of parts and functions

Explain about names of parts and functions

(1) G7TF-ADHA
No Contents.
@ RUN LED
Indicate the operating status the G7F-ADHA
Analog input terminal
Voltage Input Current input
CHO (INPUT) CHO (INPUT)
® VO | 10_[com Vo | 10 Jcomd
® @ When current input is used, short the V and | terminal.
] @ i Jumper pin of analog input
- z = oput Voltage Input Current Input
= i @ ol
GLOFA .
“ Ly g
® @
EZ’I;'R— ME).I-.IEA . . .
Rightis CH.1selecting  Connect upper  Connect lower parts by
_\O left is CH. 0 selecting parts B?/njsumper jumper pins.,
! Analog output terminal ‘
Voltage output Current output
@
Ve[ V-] VA V-] ] -
OUTPUT OUTPUT

Only one type of output (Current or Voltage)is available on a module

® External power input terminal |
External voltage 24VDC needs to this terminal.

® Extension cable ‘
This cable is used to connect while analog mixture module is used..

Extension cable connector ‘

@ The connector connects extension cable when extended module is

used.
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(2) GTF-ADHB
@
/s - Y

el e [ [
B (65 B (D)

VO+ | o+ fl va+ff 11+
[ VO- [ 10- TTva- T 1a- ]

HO Hr

G7F-ADHB
PROGRAMMABLE
LoGIC
CONTROLLER

r@

L o INPUT

1
[vo llcowd]
[0 T v1 Tcoms

No Contents.
0 RUN LED
Indicate the operating status the G7F-ADHB
Analog input terminal
Voltage Input Current input
C CHO (INPUT)
® V0 | 10 |comq Vo1 10 lcovo
When current input is used, short the V and | terminal.
Dip switch of analog input
Input  Select
C
@ ——
E I E
A t
Right : current input
Left : voltage input
Analog output terminal |
Voltage output Current output
@
VA V-T ] - V[ V-] -
OUTPUT OuTPUT
Only one type of output (Current or Voltage)is available on a module
® External power input terminal ‘
External voltage 24VDC needs to this terminal.
® Extension cable |
This cable is used to connect while analog mixture module is used..
Extension cable connector |
@ | The connector connects extension cable when extended module is

used.
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3) Parameter setting

S5 Parameter [Mew ]|
Basic | Interrupt |CommChoO | CommChi | PID(TUN)|PID(CAL)| PO S Analog HSCChO | HSCChl | HSCCI
~d&nalog Unit #1 —dnalog Unit #2 —&nalog Unit #:
Kind of Uniff—— — Kind of Unit—— —— Eind of Unit
 DO/4 4 Channel - current D& 4 Channel - current D/ 4 Channel - current
i D84 Channel - volt  D/8 4 Channel - volt D& 4 Channel - volt
&0 4 channel  A/D 4 channel = #/D 4 Channel
& &/D D/4 mixing = A7D D/A mixing @« &/D 0/ mixing
i R/D 4 Channel i~ R/D 4 Channel i R/D 4 Channel
ADch0: @ Curre |4~20m,6. -l ADchO: & Currer|D~2DmA vl ADchd: & Currer|D~2DmA -l
Clvalt [T Tme Clvolt o= Tmy O Volt [TO=TmY
A4Dchi: @ Curre [0~ 20mA | a0 ch 1t @ Corer[1 - 20ma = a0 ch 1t & Currer [0~ 20ma =
Mol |—D_1'[|'v_~  Vaolt |—DT|—D—V— i Malt |—D_TD_V_~
Dsteh 0i @ Curer[0~ 20ma =] Disch @ & Curn [0~ 20md = D/tch @ & Currer[) —~ 20ma =
Yol [ 0= 10V Covelt o=y C Yolt [T 0V
¥ Data clear when changed to ST [¥ Data clear when changed to 5T ¥ Data clear when changed to ST
D/tch 1 & Curer[i = oo = Débch i & Cur [T ogma = Diteh 1t @ Curer [0~ 20ma =
Vel =TIy Covol [TET0V € Valt [T
¥ Data clear when changed to ST ¥ Data clear when changed to 5T ¥ Data clear when changed to 5T

(1) Scaling function
This function convert automatically range when the inout/output range is not matched.
In case that input/output is current , this function is useful that external equapment’ range is not matched each other.
(MASTER-K120S series converts range automatically as following : 0 ~20mA < 4 ~20mA)

4000 4000 ,
800
0 0 -
0 mA 20 mA 20 mA
. . -1000 [ 4 ™A 0
Resolution : - 20 mA/4000 =5 /A Resolution : 20 MA/3200 = 6.25 /A

Conversion method is as below
o scaling conversion value (A/D conversion) = [(data of 0 ~ 20 mA) — 800] x 4000/3200
example) in case of 8 mA input at range 0 ~ 20 mA
before the scaling conversion : 8 mA /5 xA = 1600
after the scaling conversion : (1600 —800) x 1.25 = 1000
o scaling conversion value (D/A conversion) = [(data of 4 ~ 20 mA) x 3200/4000] + 800
example) in case of ‘1000’ output at range 4 ~ 20 mA
current output value before the scaling conversion: 1000x 5 zA =5 mA
current output value after the scaling conversion : (1000 x 0.8) + 800 = 1600
1600x 5 wA =8 mA
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4) Wiring

(1) Caution for wiring

o Make sure that external input signal of the mixture module of AC and analog I/O is not affected by induction noise or occurs
from the AC through using another cable.

o Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of
wire AWG22 (0.3 m) is better.

o |f wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so that
it gets broken or miss-operation during wiring.

o Be sure to connect with care of polarity while connecting to external 24V DC power supply.

¢ In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-operation

and out of order.

(2) Wiring example
a) Analog input

Voltage input

Terminal Current input Terminal

Vo V1

10 input

b) Analog output

Voltage output

Ve P v—
" () D< | | 2K-1 12

GND

Current output

o

GND

*1 : Be sure to use two-core twisted shield wire.
* Be careful to use that analog output is 1 channel.

7-44



hapter 7 f Vari Function

5) 110 converstion characteristics

(1) Analog input characteristics

a) Voltage input

4000
[}
=
2 g
g 2
i (] E
2 2000 =
3 ]
= J . S
=4 a
a

= Q

g g

0 NP

ov 5V 10V -
Analog input voltage Input Voltage

A/D conversion characteristics (voltage input)

In voltage input, digital amount 0 is output by OV input and 4,000 is output by 10V input. Therefore input 2.5mV equals to

digital amount 1, but value less than 2.5mV can’t be converted.

b) Current input

4000
g 3
E E
= ( 3
=1 2
3 2000 3
© [—
=) S
e 2 :
o [Te)
(@) (@)
o o
0 s <
0 mA 10 mA 20 mA
Analog input current > Input Current

A/D conversion characteristics (Current input)

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 #A equals to digital
amount 1, but value less tan 5 #A can't be converted. So abandon it.
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(2) Analog output characteristics

a) Voltage output

10V ‘
S / S
E =]
2 v f=3 o=
3 J' 35| 5.0025522™
g o>
2 S 5V
< c
< <
2000 20012002 200 200 200
oV
0 2000 4000 — Didital input
Diaital input value

D/A conversion characteristic (voltage output)

Input of digital amount 0 outputs analog amount 0V, 4000 does 10V.Digital input 1 equals to 2.5mV of analog amount.

b) Current output

20 mA
5 g
’5 _
5 4 g
= 10 mA -
= J 24 10.005 22
2 3 4
o> [ —— &,| 10.000 X—
S g :
< I ;
e = H
< < 2000 2001 2002 200 200 200
O mA
0 2000 4000 —» Diaital input
Diaital input value

D/A conversion characteristic (Current output)

In current output, digital amount 0 exchanges to OmA, and 4,000 does 20mA.

Analog amount of digital input 1 equals to 5 #A.
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(2) Distinction program of A/D conversion value

a) Program explanation

- When digital value of channel 0 is less than 2000, P090 is on.

- when digital value of channel 0 is more than 3000, P091 is on.

- When digital value of channel 0 is more or same than 2000 or lesser than 3000, P092 is on.

b) System configuration

Main Unit

/

R
L

[

c) Program

&/ ="

-

|l
£ U8

I_'T

I_"E

AID - DIA combination module  Expansion module

/O allocation

Main unit input : PO00 ~ PO3F

Main unit output : P50 ~ PO7F
Expansion module input : PO80 ~ PO8F
Expansion module output : P090 ~ PO9F

= Program [New Projectl] [ _ (O] x|
RO — oo @al@cla E|EE|DV K,
] |
PODID | =
0 < ooooo  D4gal | < D4380 02000 | | =
PO0S!
1" -]« 02000  D43ED | |< D4380 03000 | —
PO032
22 < 03000  D4gED | |< D4380 04000 | —
33 END '
1] | LA 73
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(2) Program which controls speed of inverter by analog output voltage of 5 steps

a) Program explanation
-When P80 becomes On, 2000 (5V) is output.
-. When P81 becomes On, 2400 (6V) is output.
-When P82 becomes On, 2800 (7V) is output.
-When P83 becomes On, 3200 (8V) is output.
-When P84 becomes On, 3600 (9V) is output.

b) System configuration

¢) Program

Main Unit  A/D - D/A combination module  Expansion module

il
R OE |

[ —

o/ =" e

|y
|y
—I
Iy
|y
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7.2.2 AID Conversion module

1) Performance specifications

The performance specifications of the analog input module are following.

Item Specifications
Voltage 0~10VDC (input resistance 1 MR )
o0 A (i .
Current DC4~20 ('mput res'|stance 2509 )
Analog DC 0~20 mA (input resistance 250 Q2 ))
input -.Setting by input terminal
P Voltage/Current o _
_ (When current input is used, short the V and | terminal)
Selection ,
- Voltage/Current is selected by KGLWIN parameter
Digital output 12bit binary (0~ 4000)
. 0~10vDC 2.5 MV (1/4000)
Maximum
. DC 0~20 mA 5 (A (1/4000)
resolution
DC 4~20 mA 5 #A (1/3200)
Overall accuracy +0.5% [Full Scale]
Max. conversion speed 1 ms/CH + scan time
Max. absolute input Voltage : +15V, Current: =+ 25 mA
Number of analog input point 4channels/Imodule
Between input terminal and PLC power supply
Isolation : Photo coupler isolation
(No isolation between channels)
Terminal connected 2 points/16 points terminal block
Current
. +5V 100mA
Consumption
Voltage DC 21.6 ~ 26.4V
External Power
Supp|y Current 100 mA
consumption
Weight 300g

o Offset/Gain value can't be changed, because it is fixed
e Analog inputting is set the current since this is manufactured.
e |tis possible to use to extend max.3 modules
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Names of parts and functions

The Names of parts and functions of the analog input module are following.

I

Input

Select ™CHO | CHI | _CH2 ] _CH3

24V |24G
+ —lInput
O

[vo ffeom[ v1 [cou]] v2 flcouf] vs [con

Lol Jof Jel [sf ]

®

No Contents
® RUN LED ‘
Indicate the operating status the G7F-AD2A
Analog input terminal ‘
Voltage input Current input
CHO CHO
@ V0_[como V0_[como
oy - 10
» When current input is used, short the V and | terminal.
Jumper pin of analog input ‘
Voltage input Current input
Input
Select
[ EE | (EE]
= e | (€5 |
® EE| | [CHL o aEE | [CiO
fi®] | plGi0 mEmm | [CHO
o + 1
Connect left parts Connect right parts
by jumper pins by jumper pins
@ External power input terminal ‘
» External voltage 24VDC needs to this terminal.
Extension cable ‘
® P This cable is used to connect while analog input module is
used..
Extension cable connector ‘
® P> The connector connects extension cable when extended
module is used.
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3) Parameter setting

e & Projectl]

==

Analog HSC ChO

Basic | Interrupt |CommChO | CommChi | PID(TUN}|PID(CAL)| PO S HsCChl | HsCC
—&nalog Unit #1 —&nalog Unit #2 —&nalog Unit #3
Kind of Unit Kind of Unit Kind of Unit

D& 4 Channel - current
 D/& 4 Channel - valt

= &0 4 channel

 A/D D/A mixing

 R/D 4 Channel

 D/& 4 Channel - current
D& 4 Channel - volt

i &/0 4 channel

&0 D/A mixing

 R/D 4 Channel

']

D& 4 Channel - current
D& 4 Channel - valt

&40 DAA mixin
 R/D 4 Channel

 Wolt

[O=m7

= Wolt = I

ADchD: & Cumre |4~20m,q vl 8/Dchl: @ Currer|D~20mA 'I ADchD: @ Currer|0~2DmA 'I
Covolt [TT-T0 " Waolt [O=107 Civolt [TI=T0
ADch 1 & Curre [0~ 2imé =] #/Dch1: & Curer[)~ 20ma = #Dch 1 & Curer [~ 2ima =
Yol [O=10% O valt [ 0= 0% Mol L
&4Dch2: & Currer|n~2nm,a, -] ADch2: @ Cum [0~ 20mA =] ADch2: & Curer[q~20ma +|
Covolt [O=10W Civalt =T O volt [ 0= 107
&/Dch3: & Cumer[g-aima +| ADchd: & Cur [§= o0ms = RDENS S o ey [0~ 20ma =]

 Wolt |—DT‘|'D_V_

(1) Scaling function

The scaling function is the same that of A/D, D/A combination module.

4)  Wiring
(1) Caution for wiring
o Make sure that external input signal of the mixture module of AC and analog /O is not affected by induction noise or
occurs from the AC through using another cable.
e Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size
of wire AWG22 (0.3 m) is better.
o If wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so
that it gets broken or miss-operation during wiring.
¢ Be sure to connect with care of polarity while connecting to external 24V DC power supply.
e In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-
operation and out of order.
(2) Wiring
Voltage Terminal Current Terminal
————— VO ——— V1
|
e o [ pnag i
—_—— - coMmof 000 === com1

*1 *1

*1 : Be sure to use two-core twisted shield wire.
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5) Analog/Digital conversion characteristics

(1) Analog input characteristics

a) Voltage input

4000

Digital Output Value

2000 J' >

Digital Output Value

zZ =
=3 18}
= [N
S
[Te} (@)

o
5

ov 5V 10V ——— Voltage Input

Analog Input Voltage

A/D Conversion Characteristics (Voltage Input)

In voltage input, digital amount 0 is output by 0V input and 4,000 is output by 10V input. Therefore input 2.5mV equals

to digital amount 1, but value less than 2.5mV can’t be converted.

b) Current input

4000
s g
< s
z >
g (] :
5] =1
3 2000 3
IS JI L =
S 5
e o
<< <<
= 1=
o [fe}
o o
s 3
0 = =2
0 mA 10 mA 20 mA
_>
Analog Input Current Current Input

A/D Conversion Characteristics (Current Input 0~ 20 mA)

Current input OmA becomes output 0, 10mA does 2000 and 20mA does 4000. therefore input 5 ©A equals to digital
amount 1, but value less tan 5 ¢A can't be converted. So abandon it.
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6) Program example

(1) Distinction program of A/D conversion value(Analog input range: DC4 ~ 20 mA, 0~10VDC)

(a) Program explanation
e When digital value of channel 0 is the same or more than 2000 and the same or less than 3000, P090 is on.
¢ When digital value of channel 1 is the same or more than 2000 and the same or less than 3000, P091 is on.
¢ When digital value of channel 2 is the same or more than 2000 and the same or less than 3000, P092 is on.

¢ When digital value of channel 3 is the same or more than 2000 and the same or less than 3000, P093 is on.

(b) System configuration
@ Analog input
e channel “0", “1" : Voltage input (0~ 10VDC)
e channel “2", “3" : Current input (DC 4~ 20 mA)

(b Parameter setting

= Paramneter [Mew Project]] =]

Basic | Interrupt |CommChO| CommChi | PID(TUNY |PID(CAL)| PO S | Analoy HSCChO | HSCChi | HSCC
—analog Unit #1 —Analog Lnit #2 —Analog Unit #3
Kind of Upit——————————— kind of Unit———— Kind aof Unit
 D/& A Channel - current ¢ D/a 4 Channel - current ¢ D/8 4 Channel - current
D& 4 Channel - volt = D/4 4 Channel - volt = D8 4 Channel - vaolt
& &/0 4 channel & A/D 4 channel & &/0 4 Channel
i A/D DAA mixing © A/D D7 mixing &40 D& mixing
 F/D 4 Channel ¢ R/D 4 Channel ¢ R/D 4 Channel
&Dch0: Cure |4 ~ 20mb -I &Dchl: & CurrerlD ~ 20mé -l ADchD: & CurrerlD ~ 20mb 'I
& Yolt [0~ T0V oMot FTEITY Civalt [TT=T0W
&Dchl: ¢ Cure [T=aimh =] ADch1: & Cuner[T- 20md =] ADch1: @ Cuner [T-20mA =]
& Vol [O~10% Civolt [O-Y  Walt [o=1m
HDch2: & Currerla ~2aimA =] &/Dch2: & Cumn m aDchz: & Currerm
CiMolt OOV  Valt [O~10% o Yaolt M= T
4Dchd: & Curer[)=20ma ~] ADch3: & Cur [T=20ma o] ADCh3: o 7=z =]
S— Oyt [TETY (ol i
(© System configuration
Main Unit  A/D conversion module  Expansion module
N £ F B .
= | A 1/0 allocation
i Main unit input : PO00 ~ PO3F
E [ e |E Main unit output : P00 ~ PO7F
] Expansion module input : PO80 ~ PO8F
- —_— Expansion module output : P090 ~ PO9F
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(c) Program

7r Program [g7f-ad2a.PRJ]
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1) Performance specifications

The performance specifications of the analog output module are following.

Function

7.2.3 D/A Conversion module

Specifications
Item
G7F-DA2| G7F-DA2V
DC 0~20 mA( Load resistance 510 Q)
Output Range DC 4~20 mA( Load resistance 510 Q) DC 0 ~ 10V(Lod resistance 2 k& ~1 M)

Classified by parameter

Digital Output

12bit (0~ 4000)

Number of output

4channels/Imodule

Max. absolute output

DC +24 mA

DC 12V

Maximum

resolution

DCO~20 mA :5 A (1/4000)

DC4~20mA :6.25 A (1/3200)

251V (1/4000)

Overall accuracy

+0.5% [Full Scale]

Max. conversion speed

0.5 ms/CH + scan time

1 ms/CH + scan time

Isolation

Between input terminal and PLC power supply: Photo coupler isolation

(No isolation between channels)

Terminal connected

16 points terminal block

8 points terminal block * 2

Current
_ 20mA 15mA
Consumption
Voltage DC 21.6 ~ 26.4V
External
Power supply| ~ Current 80 mA 90 mA
consumption
Weight 280g 160g
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2) Names of parts and functions

The Names of parts and functions of the analog input module are following.

©]

° p ) 2

@

/

I

@ |]

e

® G7F-DA2V
CONTROLLE PROGRAMMABLE
— (IECC))(IP,\II'SROLLER
CHO[CHY[CHZ|[CHa
24V ol | e |
P LT T @ ] I
VO- [ vi- V3-

J 24V|[24G
—nou

|

D] [ [ 1) [ [ [ |

Bl
el ENE

@ ) TNT®

~—

G7F - DA2I o7F -

DA2V

©

RUN LED |

Indicate the operating status the G7F-DA2I|

Analog output terminal ‘

Current output

External power input terminal ‘

» External voltage 24VDC needs to this terminal.

Extension cable ‘

» This cable is used to connect while analog output module is used..

@ ®| ©| ®

Extension cable connector ‘

» The connector connects extension cable when extended module is used.
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3) Parameter setting

M=

Analog HSCChO | HSCChi |HSC(

—&nalog Unit #1

Kind of Unit

f« O/& 4 Channel - current
= 0/8 4 Channel - volt

= &/D 4 channel

 &/0 DA mixing

" R/D 4 Channel

DiachO:

& Curre |4~20m,a, vl

¥ Data clear when changed to ST

—Analog Unit #2

Kind of Unit

D/ 4 Channel - current
 Df8 4 Channel - volt

= A/D 4 channel

= A/D DAA mixine

" R/D 4 Channel

—&nalog Unit #3
Kind of Unit
o D/& 4 Channel - current
= 0/8 4 Channel - volt
= A/D 4 Channel
&0 D4 mixing
 R/D 4 Channel

DischD:

o CurrerID ~ 20rm& vl

[~ Data clear when changed to ST

Dt ch 1

& Curre |U~ 20ma vl

¥ Data clear when changed to ST

Dftch 1

o« Currer|g ~ 20 vl

[~ Data clear when changed to 5T

Dfachi:

o CurrerID ~ 20ma vl

¥ Data clear when changed to ST

o Currer|g ~ 20md vl

Ditgveh 1

¥ Data clear when changed to ST

DidchZ: & Currer|e1 ~ 20ma vl

v Data clear when changed to 5T

Dfdch2: & Cum |D~20mA .l

v Data clear when changed to 5T

Digvech 2

g Currer|g ~ 20 vl

v Data clear when changed to 5T

Dfgch 3: @ Currer[p~ 20ma «

v Data clear when changed to 5T

Dfgch 3

' Curr ID"EUI‘HA vl

v Data clear when changed to 5T

Dféch 3

& Currer |n ~ 20 vl

v Data clear when changed to 5T

—&nalog Unit #1
kind of Unit

f D/8 4 Channel - current
= D8 4 Channel - volt

= &/D 4 channel

= &/D D/A mixing

= B/D 4 Channel

DiachO:

&+ Curre |4~ o0md vl

v Data clear when changed to ST

= Curre ||] ~ 20mA vl

D/ach 1

v Data clear when changed to ST

Didch 20 & Currer[s ~ 20ma =

v Data clear when changed to 5T

D ch 3: & Currer[g =~ 20ma -

[+ Data clear when changed to 5T

1) Specify the kind of special module

_/

| 2) Set Output type of each channel
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5) Scaling function

The scaling function is the same that of A/D, D/A combination module.
6) Wiring

(1) Caution for wiring

o Make sure that external input signal of the mixture module of AC and analog I/O is not affected by induction noise or occurs
from the AC through using another cable.

o Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of wire
AWG22 (0.3 m) is better.

o |f wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so that it
gets broken or miss-operation during wiring.

e Be sure to connect with care of polarity while connecting to external 24V DC power supply.

e In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-operation
and out of order.

(2) Wiring
CHo
N S —
:_ ) D< i|510sz
ﬂ GND

1
|
1 CH3
1
1

I+ : Less than
o I« i > g A
1 ;

GND

*1 : Be sure to use two-core twisted shield wire.

® The common grounding with other devices is permitted when D/A conversion module is used as current
output type.
Devices
D/A l:D I—5—|3
| CH 3
1
+15V 77
- ey 0C +24V
AGND 6 Conver ter ¢ oc ov
';715\’
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7) Digital/Analog conversion characteristics

(1) G7F-DA2I
a) 0~20mA output

20 mA
O /
=4
2 1om g A
s / € A10.005 2~
= o
] | _—=5 | 10.000
=1 H
2000 2001 2002 2003 2004 2005
0 mA
0 2000 4000 — Digital input

Digital input

D/A conversion characteristics(Current output)

Digital amount 0 outputs analog amount OmA, 4000 does 20mA.Digital input 1 equals to 5 #A of analog amount.

b) 4~20mA output

20mA

12.006 6.25 m
12.000—¢—‘

\

12mA J |

abeyjon ndinp

abeyjon ndinp

2000 2001 2002 2003 2004 2005

4mA
0 2000 4000 —————— Digital input

Digital nput

D/A conversion characteristics(Current output)

Digital amount 0 outputs analog amount 4mA, 4000 does 20mA.Digital input 1 equals to 6.25 #A of analog amount.
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8) Program example

Function

(1) Program which controls speed of inverter by analog output voltage of 5 steps(0 ~ 20mA output)

a) Program explanation

¢ When P80 becomes On, 2000 (10mA) is output.
o When P81 becomes On, 2400 (12mA) is output.
o When P82 becomes On, 2800 (14mA) is output.
o When P83 becomes On, 3200 (16mA) is output.
o When P84 becomes On, 3600 (18mA) is output.

b) System configuration

Main Unit D/A conversion module  Expansion module
B 4 p | P /0 allocation
i Main unit input : PO00 ~ PO3F
E [ e E Main unit output : P40 ~ PO7F
] Expansion module input : PO80 ~ PO8F
- —_— | | Expansion module output : P090 ~ PO9F
¢) Program
ROdb# — | old* &3 (Ra|a| EEEDVNR
FOOBD
0 —| | MOVP 02000 D430 |-
F'DDE!II
B ] HOYP 02400 D458580 I—
F'DDBIE
12— ] MOVP 02800 D4380 |—
F'DDE!IS
18— | HOYP 03200 D458580 I—
FOOE4
24 —| | MOVP 03600 D430 |-
30 END

7-60




hapter 7 f Vari Function

7.2.4 Analog timer

1) Performance specification

The performance specification of the analog timer module are following.

ltem Specification
Number of channels 4
Output value range 8 Bit (Digital output range: 0 ~ 200)
Setting type Setting by variable resistance
Accuracy of timer + 2.0% (Accuracy about max. value)
Operation method Storing data register automatically
Internal current consumption 50 mA
Number of module installment Max 3 modules
Weight 2009

2) Names of parts and functions
@

= |
[ cho T ol [ cHe [ chs ]
GLOFA
® @
G7F— ng_é
LOGIC
-l ‘\@
No. Name Contents

Indicate the operating status the G7F-AT2A.
@ |RUNLED On: normal operating
Off: DC 5V power off or the G7F-AT2A module fault

Setting up the length of timer through variable resistance to every

@ |Channel channel.

(® |Extension cable

(@ |Extension cable connection terminal
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3) Program example

(1) Program explanation
Program which controls on-delay time of output contact point within 0 to 20 sec. By analog timer module.

(2) System configuration
Main Unit Analog timer module

o\ /A R

g o

/=" =g I—vt

|

(3) Program

i@ Program [Auto-Saved Project ———_mEH|
KOO AF 4 — | ‘HD**|@Q|@QH€|T;|§§IDVNR:‘
| | | |
|
FOOID :l
00— | MOV D49EE  DDOOO
POOOD
6 —| /vToN oo poooo -
‘ 70000 PO040
L5 O
i Ji=
e — END .
= | iy

AIT conversion data is moved D000 always
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7.2.5 RTD input module(Standard type only)

2)

@

1) Performance specification

The performance specification of the RTD input module are following.

Item

Specification

Connectable RTD

Pt 100 (JIS C1640-1989, DIN 43760-1980)
JPt100 (KS C1603-1991, JIS C1604-1981)

Temperature input range

Pt100: -200~6007C (18.481t0 313.59Q)
JPt100: -200~600C (17.14to 317.28Q)

Digital output

Digital conversion value : 0 to 4,000

Detected temperature value : -2000 to 6000 (one digit after point * 10)

Burn out detection

Each of three wires at every channel has detection function.

Accuracy + 0.5% [Full Scale]
Maximum conversion 40 scan / 1 module
speed

Number of temperature

input device points

4Channel / Imodule

Insulation method

Photo-coupler insulation between the input
supply (non-insulation between channels)

terminal and the PLC power

Connection terminal block

8-point terminal block * 2

Current consumption 25 mA
External power | Voltage DC21.6 ~ 26.4V
supply Current | 70 mA
Weight 2409
Names of parts and functions
® 6) @
B [ [ [
IEIE No Name Contents
@® @® RUN LED Indicate the operating status the G7F-RD2A
J (vl Al bl B]
[zlﬂg! Bl AT® RTD input
Inout H L'EIH ® . P Terminal which connects Pt100 or  JPt100
+= terminal
External power ] )
® ) ) External voltage 24VDC needs to this terminal
G7F-RD2A ® input terminal
Losic . MABLE / ‘ This cable is used to connect while RTD input
CONTROLLER @ | Extension cable

module is used

1= r“—:um—rir

[ . IIBII |

Extension cable

@
f connector extended module is used.

Bl [ [ [

ElEIE]E

The connector connects extension cable when

@ ®

—

Explain about names of parts and functions
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3) Parameter setting

—&nalog Unit #1 —Analog Unit #2 —&nalog Unit #3
Kind af Unit Kind of Unit Kind of Unit
¢ D/ 4 Channel - current  D/4 4 Channel - current ¢ D8 4 Channel - current
 Df& 4 Channel - volt i Df& 4 Channel - volt ¢ D/4 4 Channel - valt
¢ &/D 4 channel  A/D 4 channel ¢ A/D 4 Channel
= A/ DSE mizing i ASD DAA mixing = A/D DSS mixing
& R0 TCh: & R/D 4 Channel & R/D 4 Channel
ch 0 [P0 =] ch 0: [Prion -] ch 0: [etim =]
digital value : * C O F digital value : oS ~F digital value : & o F
eh T [etim =] CUL [erim =] ch 1: [Pt =]
digital value : & ¢ CF digital value : (ol & F digital value : & C F
ch 2 |PtIDD ,l ch 2 m ch 2 Iptmg ,l
digital value : * C °F digital value : falk o & digital value : Fol e F
ch & [ptin =] ch & Fim =] ch & Frm =]
digital value : (ol °F digital value : o & F digital value : (o F
4) Digital conversion value register
Detected Digital conversion ;
Ch. Data register Remark
Temperature value value
0 04980 D4780 04880 ‘
1 04981 D4781 Special module
2 04982 D4782 #1
04881
3 04983 04783
0 04984 04784 04882 .
1 04985 D4785 Special module
2 04986 D4786 #2
04883
3 04987 D4787
0 04988 D4788
04884 i
i D489 D4789 Spe"'a;gmd“'e
2 04990 D4790 04885

5) Error code ( D4880 ~D4885)

bF bE bD bC bB

bA b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

D4880
g ~ AN v
CH1 CHO
irror code Description Corrective action
0 Normal run status —
16(10h) A disconnection detected | Fix the A disconnection between RTD input module and RTD.
17(11h) B disconnection detected | Fix the A disconnection between RTD input module and RTD
b d|sconnect|9n detectgd, Fix the A disconnection between RTD input module and RTD. Or,
18(12h) A and B disconnection | _. . .
. Fix the A and B disconnection.
detected simultaneously.
19(13h) Temperature outside the | Correctly specify the type of the RTD, or use the temperature within
range the range (-200.0°C ~ 600.0°C)
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6) Temperature conversion characteristics

The RTD input module, as shown below, linearlizes the non-linear characteristic resistance input of the RTD

/ Characteristics between linearlized

/' . temperature and resistance
OO0 |77 / ( .) .
(600°C) B Characteristies between real
J++———  temperature and resistance
/o (== )
t A
Temperature ,/
conversion e
value e
R
W
L~
./
L
o] -
+ -
1849 100.00 measured —» 313.59
7 resistance
............... value
~-2000
(-200°C)

7) Digital conversion value
The RTD input module, as shown below, outputs digital converted value of detected temperature value.(Range 0 ~ 4000)

Diaital conversion value

4000

/]

-2000 Detected temp. value
0 6000
Digital Conversion value = (Detected Temp. value+2000)/2

Example) Assume that Detected temperature value(D4980) is 2345, then real temperature = 234.5°C, and Digital
conversion value(D4770) is (2345+2000)/2 = 2172.
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8) Burn-out detection function

The RTD input module has the function of burn-out detection on the Pt100, JPt100 or cable.

¢ As shown below, if disconnection occurs in the RTD or cable then a voltage outside the measurable range voltage is

inputted by the internal burn-out detection circuit and burn-out detection error code is generated.

e The RTD input module can detect disconnection for each channel. But, burn-out detection is possible only in the

channels enabled.

o |f disconnection is detected in two or more wires, first, disconnection error code is generated by ‘b’ and then

disconnection error code is generated by ‘A’ or ‘b’ sequentially. If disconnection is detected simultaneously in ‘A’ and

‘B’, only disconnection error code is generated by ‘b’.

Connection .
Method Connection Example Remark
2-wire burn-out detection area . .
~ N - In 4-wire type, only all wires marked '2'
type . termind block of .
terminal block the RTDinputmodule | CONNected to the terminal block A are all
®|®H A A ) .
Ei]-o ®l®l 5 detected as disconnection then the A
*{ . .
® | ® Lo b disconnection error can be detected.
*2 FG
3-wire burn-out detection area
t ‘ termind block of
ermin OCK O
ype termind block the RTD input module
Ty
i U
v\L """""" EL ® ® AW \wj b
i® @ « |
4-wire burn-out detection area
type ‘ . termind?lock of
termind block the RTD input module
®|® / JA A
AV
®| B \¥j b
®|® PEANG
— yoen *1: Pt
No wiring DT i
A *2: Shield wire
B
b
FG
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9) Wiring

(1) Caution for wiring

o Make sure that external input signal of the mixture module of AC and analog I/O is not affected by induction noise or occurs

from the AC through using another cable.

o Wire is adopted with consideration about peripheral temperature and electric current allowance. Thicker than Max. size of

wire AWG22 (0.3 m) is better.

o |f wire is put near to high temp. radiated device or contacted with oil for a long time, it may cause of electric leakage so that it

gets broken or miss-operation during wiring.
e Be sure to connect with care of polarity while connecting to external 24V DC power supply.

e In case of wiring with high voltage line or generation line, it makes induction failure so then it may cause of miss-operation

and out of order.

(2) Wiring example

o Number of method of connection between Pt and RTD input module are three, that is, 2-wired type, 3-wired type and 4-w

wired type.

o The resistance of the wires used to connect Pt to RTD input module should be 10 € or less per wire.
The same wire (in thickness, length, and kind, etc.) should be used for each channel.

Connection . ) »
Connection Example Wire Conditions
Method
2-wired type
. wire terminal block of
terminal the RTD
block input module
®[ @2 A A o
[J wire resistance < 10Q2
9 Ultetel :
*1 P - N — b [J wire resistance < 10Q
*2\| FG N
[J wire resistance < 10Q2
3-wired type
terminal wire tme;mFierjra[; block of
block input module
® | ®°f A A The difference between the resistance values
® ®|2 [ B
2ol \ ] - ofthe wires (D and @ :1Q or less
H®|® *2| FG The difference between the resistance values
of the wires @ and ® :1Qorless
4-wired type
. wire terminal block of
terminal the RTD ) )
block ¢ N input module The difference between the resistance values
®
A .
®|® ® [ of the wires @ and (D :1Q or less
X ® B
& @ o
® | ® *2 | FG

Method of Connection between Pt and RTD Input Module

*1: RTD (Pt100 or JPtL000)

*:2. Shielded wire - The shields of the RTD and shields of wire should be connected to the FG of the RTD input module.

[ The difference between the resistance values of the wires used should be 1 Q or less, or the accuracy shown

in 1) performance specification could not be satisfied.
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10) Program example

(1) A program for output of detected temperature value as a BCD value

a) Program explanation
The present A/D conversion value of the detected temperature value which is detected from the temperature-measuring
resistor Pt 100 is displayed on the BCD digital display by use of channel 0 of the temperature-measuring resistor input

module. The lamp turns on when the detected temperature value is a negative number and turns off when it is a positive

number

b) System configuration and parameter setting

—&nalog Unit #1
Kind of Unft——————————————— .
" D7A 4 Channel - current o o— coMo RTD input module
- Input condition
 Df& 4 Channel - valt
" &/D 4 channel (POOOO) A a
© A/D DAA mixin
i

’ ik i

| E
digital value : & ok 1
\o

=] l—v'\z
ch T: [erim =]
digal value © & ¢ o Detected temperature @
ch & X Turns on when temperature
digital value : & * Cy
A ‘ " BCD segment /alue is negative
(P0O040 ~ PO04F)
ch 3 X
digal value : @ ¢ °F Main unit input contact : P00 ~ P023
Main unit output contact: P040 ~ P057
¢) Program
PDDDID PDD\S?
Di—] ———l« D4980 00000 |- =
~ MULS  D4980 -0001 Do100 |—
POOGSY
— 1/ ] MOY  D4380  DOIOO |-
BCD  DOloD Pood
28 END |-
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7.3 Positioning Function(DRT/DT type only)

The DRT/DT type of MASTER-K120S series support 2 axes of positioning function. The purpose of positioning function is to
transfer the moving objects by setting speed from the current position and stop them on the setting position correctly. And it also
control the position of high precision by positioning pulse string signal as it is connected to various servo running devices or

stepping motor control running devices.

Driver Motor
K7M-DRT/DTxxU
7.3.1 Specification
1) Performance Specification
Items Specification
No. of control axis 2 axes
Control method PTP(Point-To-Paint), speed control
Control unit Pulse
Paositioning data 20 data per each axis( Operation step No.: 1 ~ 20)
Positioning method Absolute / Incremental method
Address range -2,147,483,648 ~ 2,147,483,647
Speed Max. 100kpps ,  Speed setting range : 5 ~ 100,000pps(unit of pulse)
) Operation pattern : Trapezoidal method
Positioning Accelc.aranon/ Acceleration time : 0 ~10,000 ms(unit of 1ms)
Deceleration method Deceleration time : 0 ~ 10,000 ms(unit of 1ms)
Backlash compensation | 0 ~ 1,000 Pulse
Bias speed 5 ~ 100,000pps
Speed limit 5 ~ 100,000pps
Operation mode End, Keep, Continuous operation
Operation method Single, Repeated operation
High speed | Speed setting range: 5 ~ 100,000pps
Speed Low speed | Speed setting range: 5 ~ 100,000pps
Return to Dwell time Setting range : 0~ 10,000 ms
origin 1 Origin detection when approximate origin turns off
Method 2 Origin detection after deceleration when approximate origin turns on.
3 Origin detection by approximate origin
High speed | Speed setting range: 5 ~ 100,000pps
JOG Speed
Low speed | Speed setting range: 5 ~ 100,000pps
Period setting range: 1 ~ 20,000 ms
PWM Output
Duty setting range: 0 ~ 100%
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2) Output Specification(P40, P41)

Signal Name | Rated load voltage Load voltage range Max. load current Max. voltage drop during On
_ DC 12/24V DC 10.2~26.4V 100 mA <DC 0.3V
Positioning
Forward direction Reverse direction
CW/Pulse
CCW/Directio |
n

3) Names of wiring terminal

AC220v P40

P41

P42 P44

FG |COMO [ COM1

CoM2 | P43 | COM3

(@)@

@)

@

@

Stepping motor

®DE @6 3@ 6 Motor driver
| | | | Direction pulse
COoM
Pulse output — LI LML
No. Terminal No. Name Usage
@ P040 Positioning(Ch0) Pulse output terminal
@) P041 Positioning(Ch1) Pulse output terminal
® P042 Direction pulse(Ch0) Direction output terminal
@ P043 Direction pulse(Chl) Direction output terminal
® COMO0,COM1,COM2 Common Common terminal
® P 24V External 24V supply terminal

3)

Positioning function is sensitive to the external noise and should be handled with special care.
1) Be sure to use shielded twisted pair cables. Also provide Class 3 grounding
2) Do not run a twisted pair cable in parallel with power cables or other I/O lines which may generate noise
Before applying a power source for pulse generator, be sure to use a noise-protected power supply

7-70




Chapter 7 Usage of Various Functions

4) Internal circuit and wiring example

Inter

circuit

nal

P - Power supply(DC 12/24V)

P40 - pulse output(Ch0)

COMO - Output common 0

? P41 - pulse output(Chl)

COM1 - Output common 1
P42 — Direction pulse(Ch0)

P43 - Direction pulse(Ch1)

COM2 - Output common 2

r1  Motor driver
For ChO
€ aP (24v)
l TN ~
==ty . P40€B pulse output(ChQ) L
| £
: x g '
: COMO]  Output common 0
i P41]_ | pulse output(Ch1) 3-oh
a .- LS
|
Internal | COM1} | Output common 1 —|  Motor driver
o For Chl
circuit ! [ ¢ (24v)
! P42 | |Direction pulse(Ch0)
, x
| -—=d-
i P43/ | Direction pulse(Ch1) I} |;j
| —_h
: X
_______ ! COM2| | Output common 2 ¢—al q---lixl
| |
1+
DC 24V
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7.3.2 Positioning function

1) Positioning function

Positioning Control includes position control, speed control.

(1) Position control

Positioning control from start address (present stopped position) to goal address (transfer amount) for the assigned axis

A) Control by Absolute method (Absolute coordinate)

(@ Positioning control from start address to goal address (the address assigned by positioning data).
(@ Positioning control is carried out based on the address assigned (origin address) by return to origin.
(© Transfer direction shall be determined by start address and goal address.

o Start address < Goal address : forward direction positioning

o Start address > Goal address : reverse direction positioning

Example]
shall be 7000 (7000=8000-1000).

0 1000 8000
I | | | | | | -
I I I I I I I I
l< Transfer amount :7000 =|
Start address Goal address

o Parameter setting

When Start address is 1000 and goal address is 8000, this will be forward direction and transfer amount

Items of positioning data | Step No. | Coordinate | Operation mode

Operation method | Goal address | Speed(pps)

Dwell time(ms)

Setting 1 Absolute End

Single 8,000 5,000

100

B) Control by Incremental method (Relative coordinate)

(@ Positioning control as much as the goal transfer amount from start address.

® Transfer direction shall be determined by the sign of transfer amount.
» When transfer direction is (+) or no sign : forward direction (address increase) positioning
o When transfer direction is (-) : reverse direction (address decrease) positioning

Start Address

Normal <

» Reverse

-y

Transfer direction when transfer amount (-)

—
Transfer direction when transfer amount (+)

Example) When start address is 5000 and goal address is -7000, this will be reverse direction and positioning will be at

the point of 2000

-2000 0

5000

=

A Reverse positioning control (transfer amount-7000)‘+

<

Goal address

g

Start address

o Parameter settin

Items of positioning data

Step No.

Coordinate

Operation mode

Operation method

Goal address

Speed(pps)

Dwell time(ms)

Setting

1

Incremental

End

Single

-7,000

5,000

100
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(2) Speed Control (Uniform Speed Operation)
o This controls the speed by the setting speed until deceleration stop command(POSCTR) is entered after execution by
POSVEL command..
o The speed can be changed by the speed override instruction(POSSOR)
 Speed control contains 2 types of start method : Forward direction start and Reverse direction start.
- Forward direction : when position address is positive number (+) (“0” included)
- Reverse direction : when position address is negative number (-)

Forward direction Reverse direction
Set second operand of POSVEL instructionto 0 | Set second operand of POSVEL instruction to 1

o Timing diagram

Speed
Setting speed [------------- '
i Dwell time
! 5 ! > Time
| on i i
Speed control command A i i i
(POSVEL) i : i
E On E E
Deceleration stop command E 4 i i
(POSCTR) : i :

Please refer to the 7.3.4 Instruction’ for details.
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2) Operation pattern
o Operation pattern describes various configuration for how to operate the positioning data using several operation step no
and how to determine the speed of position data.
o Operation mode types are as follows

Operation mode Remark
End One operation step is executed with one start command
Keep When one operation step has over, executes next operation step without additional start command
Continuous When one operation step has over, executes next operation step without Deceleration.

 Operation methods are as follows.

Operation method Remark
Single When one operation step is over, executes next operation step No. automatically
Repeat When one operation step is over, executes assigned step No. repeatedly

o Step No. can be assigned within 1 ~ 20

3 Operation | Operation Dwell time
ltems of parameter | Step No. Coordinate Fr)node rﬁethod Address Speed(pps) (ms)
End . -2.147,483,648 5 0
Seng | 120 || EREL | e | ol - - -
Continuous P 2,147 483,647 100,000 10,000
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3) Operation Mode

(1) End Operation
A) With one time start command(rising edge of POSIST command), the positioning to the goal position is executed and
the positioning shall be completed at the same time as the dwell time proceeds.
B) This operation mode can be used as last positioning data of pattern operation.
C) Operation direction shall be determined by position address.
D) Operation action is trapezoid type operation that has acceleration, constant, deceleration section according to the
setting speed and position data.

Speed

Dwell time
< 4
< > '

Time
>

\

Start command
(POSIST)

[Example] End operation

Speed

Operation
step no.: 3

Operation
step no.: 1

Operation
step no.: 2

¥

Operation
step no.: 4 Time

¥

»
»
'

Start command

o Parameter setting

No. of program Step ) Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1 1 Absolute End Single 10,000 50,000 0
2 2 Absolute End Single 20,000 20,000 0
3 3 Absolute End Single 30,000 50,000 0
4 4 Absolute End Single 40,000 20,000 0
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(2) Keep Operation
A) With one time Start command(POSIST), the positioning to the goal position of operation step is executed and the
positioning shall be completed at the same time as dwell time proceeds and without additional start command, the
positioning of operation step for (current operation step no. +1) shall be done.
B) Keep operation mode is available to execute several operation step in order.
C) Operation direction shall be determined by position address.

[ Example ] Keep operation

Speed

i Operation step 2 .
/ Operation step 2 \ / P P \ » Time

¥

Operation step 1 Operation step 1

On

A
Start command |
(POSIST) \ v
Dwell time Dwell time
o Parameter setting
No. of program Step ) Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1 1 Absolute Keep Single 10,000 50,000 10
2 Absolute Keep Single 20,000 20,000 10
3 Absolute End Single 30,000 50,000 0
2 4 Absolute End Single 40,000 20,000 0
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(3) Continuous Operation
With one time Start command, the positioning for operation step set by continuous operation mode is executed to the

A)

goal position without stop and the positioning shall be completed at the same time as dwell time proceeds.

If you want to operate with the position and speed of next step before the operation step that is active currently
reaches the goal position, the operation by Next Move continuous operation command is available.
With Next Move continuous operation command, the operation in the acceleration, constant speed, deceleration
section of Continuous operation is available.
Operation direction shall be determined by position address and should be same direction. If operation direction is not
same, error occurs(Refer to 7.3.5 error flags)

[ Example ] Continuous operation

Speed

Operation stepl

Operation step 2

Uy
Start command i
(POSIST)
o Parameter setting
No. of program Step ) Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
1 1 Absolute | Continuous Single 10,000 50,000 10
2 Absolute End Single 20,000 20,000 10
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4) Operation Method

(1) Repeat Operation

A) With one time start command, the positioning to the goal position is executed and the positioning shall be completed at
the same time as the dwell time proceeds.

B) The operation type of Repeat operation mode is same as that of Single operation but the different thing is to determine
next operation by operation step no. assigned by repeat step no. change command after positioning completion of
Repeat operation mode.

C) Operation direction shall be determined by position address.

[Example] Repeat pattern

Speed
Operation step 1 Operation step 2 Operation step 1 Operationstep 2\ Time
On
A A A A
Start command
(POSIST)
o Parameter setting
No. of program Step , Operation Operation Speed Dwell time
Coordinate Goal address
start command No. mode method (pps) (ms)
13 1 Incremental End Single 10,000 50,000 0
2,4 2 Incremental End Repeat 1 20,000 20,000 0
3 Absolute End Single 30,000 50,000 0
4 Absolute End Single 40,000 20,000 0

— In this case, Operation step 3, 4 does not start.
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5) Positioning start

(1) Direct start(POSDST)
o This is used to operate directly by setting the axis, goal position address, operation speed without parameter setting.
o Refer to the '7.3.4 Instruction’ for details.

(2) Indirect start(POSIST)
o This is used to operate by setting the operation step no. by parameter.
o Refer to the '7.3.4 Instruction’ for details.

(3) Speed control start(POSVEL)
o This is used to operate directly by setting the axis, direction, operation speed without parameter setting.
o The speed can be changed by the speed override instruction(POSSOR)
o Refer to the '7.3.4 Instruction’ for details.

6) Positioning stop

(1) Deceleration stop(POSCTR)
o |f encounters deceleration stop command during operation, it stop operation after deceleration.
o In case of deceleration stop by deceleration stop command in acceleration or constant speed section, starts to operate
current operation step again by Start command and operation step
e In case of deceleration stop by deceleration stop command in deceleration speed section, starts to operate ‘current
operation step+1’ again by Start command and operation step
o Refer to the '7.3.4 Instruction’ for details.

(2) Emergency stop(POSCTR)
o If encounters emergency stop command during operation, it stops operation without deceleration.
* When emergency stop has occurs, emergency stop error and output disable flag are set.
o Error and output disable flag should be reset by error reset command of POSCTR for re-start operation
o Refer to the '7.3.4 Instruction’ for details.
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7) Return to Origin(POSORG : Rising edge T)
e Return to Origin (homing) is carried out to confirm the origin of the machine when applying the power.
e In case of Return to Origin, it is required to set Return to Origin parameter for each axis.
o |f the origin position is determined by origin return, the origin detection signal is not recognized during positioning operation.

(2) Origin return method
o Method by approximate origin (approach DOG)
- Origin return processing method by approximate origin (approach DOG) has 3 kinds of method as follows.
(A) Origin detection when approximate origin turns off
(B) Origin detection after deceleration when approximate origin turns on
(C) Origin detection by approximate origin

o The items that effects to the origin return from parameter are as follows.
(A) Origin return speed (high speed, low speed)
(B) Origin return dwell time

(2) Origin Detection when Approximate origin turns off
This is the method using the approximate origin and origin signal and the action by origin return command(POSORG) is as
follows.
(A) It accelerates to the setting origin return direction and acts by origin return high speed.
(B) Inthis case, if approximate origin as external input is entered, it decelerates and acts by origin return low speed.
(C) If origin signal as external input is entered after the approximate origin signal has changed from "On” to “Off", it stops.

Speed

A Origin return high speed /Deceleratlon when approximate return “ON”

Origin return low speed

# »Time
N Transfer amount after approximate origin “ON”

While the approximate origin “ON”",
the origin will not be determined by
the origin signal.

Approximate origin signal

|
|
Origin signal i ﬂ ﬂ
|
|
|

1 rotation of SERVO motor (PG1 rotation)

Origin return
command
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(3) Origin Detection after Deceleration when Approximate origin turns on
This is the method using the approximate origin and origin signal and the action by origin return command is as follows.
(A) It accelerates to the setting origin return direction and acts by origin return high speed.
(B) In this case, if approximate origin as external input is entered, it decelerates and acts by origin return low speed.
(C) If encounters the origin signal as external input signal while the origin return low speed is active, the origin shall be
determined and it stops.

Speed
A Deceleration when approximate return “ON”
Origin return high speed |
|
|
| Origin return low speed
|
|
l »Time
' ' Transfer amount after approximate origin “ON”
| |
| :
' A
: Approximate When origin return speed decelerates
: origin signal ! by approximate origin, the origin will
I o I not be determined by the origin signal.
' Origin signal ! |
| |
' 1 rotation of SERVO motor (PG1 rotation)
| |
| |
' |
Al '
Origin return ! !
command I !

(4) Origin Detection by approximate origin
This is the method using the approximate origin signal only.

Normal rotation — ) - . T
Direction conversion at the rising edge of approximate origin signal

Origin return high speed Direction conversion at the falling edge of approximate origin signal

Origin return low speed

— Tine

Origin determination

[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
Reverse rotation '
[}
[}
[}

External input high limit %
A

Origin return
command

Origin determined
state

'
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8) JOG Operation (POSJOG : Level input)
(1) JOG operation

o Carries out the positioning control by Jog command(POSJOG).
o Carries out the monitoring when the positioning acts by JOG command and the position address is changed.
o This is used when acting without origin determination.

(2) Acceleration/Deceleration Processing and Jog speed

(A) The acceleration/deceleration processing is controlled based on the setting time of JOG acceleration/ deceleration
time from parameter setting.

e Jog high speed operation : operation pattern with acceleration/deceleration

/N

e Jog low speed operation : operation pattern without acceleration/deceleration

Speed

Speed

Time
>

(B) If speed operand of POSJOG command as device not constant, JOG speed can be changed from low speed to high
speed or high speed to low speed during operation

(C) If Jog speed is set out of the setting range, error will occur and the operation does not work.

) Jog high speed operation 5~100,000 pps . .
Setting range (Setting unit :1pps)
Jog low speed operation 5~100,000 pps

9) Speed Override Command(POSSOR : Rising edge 1))
e This is used to change the operation speed from operation data of step no. in operation of each axis
o This command is used only in Acceleration and Constant speed section from operation pattern.
e Setting range is 5 ~ 100,000

o This command can be used in position control and speed control.

If POSSOR s executed in deceleration section, error code H44 will occur and continues operation
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10) External Input Stroke High/Low Limit
e External input stroke limit includes External input high limit signal and External input low limit signal.
e This is used to stop the positioning function promptly before reaching Stroke limit/Stroke End of the Driver by installing the
stroke limit inside Stroke limit/Stroke end of the Driver.
o If it deviates the high limit, Error H53 will occur and if it deviates the low limit, Error H54 will occur.
e External input stroke limit can be set in KGLWIN parameter
o High/Low limit input contact point is fixed to PO,P1 for chO and P2,P3 for ch1.

High . o Low
The range available to positioning !

»!
]

|
<
€
|

Stopper

Stopper
Transfer direction
—

Transfer direction
I ——
: Start Start '
o |
H ]
[}
! Immediate stop when Immediate stop when |

Detecting the high limit Detecting the low limit

Limit switch Limit switch

K120S
Driver

o |f positioning module stops out of the range available to control, the positioning operation does not work.
If it stops by external input stroke limit detection, move within the range of positioning module available to control by
manual operation (Jog operation).

o As external input stroke high/low limit error is detected by the edge of positioning module, it is available to release the
output prohibit out of stroke range and carry out manual operation.

o The flags related with external input stroke limit are as followings.
- F284(Ch0) Off : External input stroke Low limit has not detected, On : External input stroke Low limit has detected
- F285(Ch0) Off : External input stroke High limit has not detected, On : External input stroke High limit has detected
- F304(Ch1) Off : External input stroke Low limit has not detected, On : External input stroke Low limit has detected
- F305(Ch1) Off ; External input stroke High limit has not detected, On : External input stroke High limit has detected

If external input stroke High/Low limit signal is occur during origin return, it stops operation immediately,
Then, changes direction and continues origin return operation.

11) M Code function(After Mode)
This function made to set “M Code Set” bit, if “M Code Enable” bit was “On” when positioning was completed.
And Then “M code Set" hit must reset for run to the next step.
o Used special relay.

Device Description Remark

M1911 M Code Enable Bit(Ch0) On : Set up "M Code” function
M1912 M Code Set Bit(Ch0) If positioning complete then “set”
M1913 M Code Enable Bit(Chl) On : Set up a “M Code” function
M1914 M Code Set Bit(Ch1) If positioning complete then “set”

7-83



Chapter 7 Usage of Various Functions

o Timing diagram
1) Unused xhe M Code Output

Continues End

Positioning

Indirect start

Completed Flag

Current step M-th step N-th step

2) Use the M Code

A

Continues End

Positioning

Indirect start

Completed Flag _I

Current step M-th step N-th step

M1911 J I

M1912
Reset in the program Reset in the program
12) Error and Output Prohibition

o Error includes Light failure error and Heavy failure error.

o If light failure error occurs, the positioning operation will continue and only error will occur.

e In case of heavy failure error, if the error is not cleared, it is not available to carry out the positioning operation. And if the
heavy failure error occurs during operation, the operation will stop.

o |f external high/low limit, external emergency stop during the positioning operation are detected during the positioning
operation, it stops promptly and becomes the pulse output prohibition status. Thus it is required to release the pulse
output prohibition by Error reset command(POSCTR)

o For further information, please refer to Error code list .
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7.3.3 Positioning parameter and operation data

1) Positioning parameter
o Positioning parameter setting
o Parameter should be assigned for each axis

~ChD ~Ch 1
fcgabTi JEIE ms ( 0-10,000 07 [ thag) accsl Tme [P0 ms { 0-10,000 Or D Area)
.".‘Decel Time |EDD ms ¢ 0-10,000 Or D Area) "'.. Decel Time (500 r [ Area)
:: Backlash comp |D pulse ( 0-1,000 Cr D Area) o B comp |D pulse ¢ 0-1,000 Or D Area
2 i
. Bias Speed |5 pps (5-100,000 Or D Area) K Bias Speed |5 pps ( 5-100.000 Or D Area)
é‘ne&d..L,ipj_“_ [T00000 " pps ¢ 5-100,000 o_r_[)_m-é)"' Speed Limit  [T00000 pps ( 5-100,000 Or D Area) Basic parameter
—Origin Return ——eexemasermaese —Qrigin Return
Origin  * DOG/HOME(OFF) DOG  P(O05) Origin @ DOG/HOME(OFF) DOG P07
Refn DOG/HOME(ON) HOME P(004) Fem . € DOG/HOME(ON) HOME  P{008)
" Approximated Contact ¢ Approximated Contact
High Speed |EDDD pps (5-100,000 Or D Area) High Speed |EDDD pps { 5-100,000 Or D Area)
Low Speed |SDD pps ( 5-100,000 Or D Area) Low Speed |SDD pps { 5-100,000 Or D Area)
Dwell Time ID =1 ms { 0-10,000 Or D Area) Dwrell Time ID + ms ( 0-10.000 Or D Area)
—J0G Speed ~J0G Speed
High |SDDD pps ¢ 5-100,000 Or D Area) High |SDDD pps (6-100,000 Or D Area)
Low |IUUD pps { 5-100,000 Or D Area) Law |IDDD pps { 5-100,000 Or D Area)
[~ External Input Limit Enable Low limit (POOD) [~ External Input Limit Enable  Low limit (PO02)
High lirit (POD1) igh lirit (PO03)

Data Entry Data Entry |

(1) Basic parameter

(A) Acceleration/Deceleration time

e This is applied at the starting/ending point of positioning operation, return to origin high speed, and JOG high speed
operation

e The setting range is 0 ~ 10,000 (unit; 1ms) for each axis.

* When set to zero, operates constant speed.

(D Acceleration time : the time required to reach from speed “0”(stop state) to the speed limit which is set by
parameter. In case of using BIAS, it is the time required to reach from the bias speed to the speed limit which is
set by parameter.

(@ Deceleration time : the time required to reach from the speed limit set by parameter to the speed “0”(stop state).
In case of using BIAS, it is the time required to reach from the speed limit set by parameter to the setting bias

speed.
Speed Speed limit - Speed limit : max. speed available
A —_——————— _YC to set for positioning operation at
/ \ the parameter of KGLWIN.
/ \ - Setting speed : speed value of
/ ) i operation data that position data
/ Setting speed
) ,[(_ Actual operates actually.
ctua TR .
. deceleration time| | - Actual acceleration time : the time
i g required to reach from speed
r “0"(stop state) to the speed value
| Actual acceleration time Time which is set by operation data. .
| I > - Actual deceleration time : the time
‘—“Acceleration Deceloration required to reach from the speed
time L time value set by operation data to
b g D e speed
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(B) Backlash Compensation Amount

 The tolerance that the machine does not work by the wear when the rotation direction changes in case that a gear,
screw etc is combined to run at the motor axle, is called as ‘Backlash”.
Therefore, when you change the rotation direction, it is required to add the backlash compensation amount to the
positioning amount for output.

o The setting range is0 ~ 1,000(unit: Pulse) at each axis.

o |f the position moved 1m to the right and again 1m to the left, it is not possible to reach the original position by
backlash. At this time, it is required to add backlash compensation amount.

1m movement right side (normal)

y

Direction change
1m movement left side (reverse) Backlash

<

| Transfer amount including Backlash compensation amount

< >

(C) Bias Speed
e As the stepping motor has unstable torque near zero speed, the start speed shall be set in the beginning of operation
in command to smooth the rotation of motor and reduce the positioning time. The speed to be set at this time is called
“Bias Speed”.
e The setting range is 5~ 10,000(unit: 1pps) at each axis.
e Bias speed shall be used for the main axis of
(D positioning operation by setting command,
(@ origin return operation,
3 JOG operation.

Sp(;:Fd
. — - - s Speed limit
Bias speed | & Positioning speed »
setting action Va3 Origin return speed AN . )
JOG Speed N\ Bias speed not-setting
75 Interpolation operation| ", f action
s speed LN
A
Bias speed Time
v >
Acceleration Deceleration
<« fime <« fime

(D) Speed Limit
o max. Speed available to set for positioning operation.
o The setting range is 5~100,000 (unit : 1pps).
o The operation speed of positioning operation, origin return speed and Jog operation speed is influenced by speed
limit and if they are set as higher value than speed limit, error will occur.
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(2) Origin return parameter
—Origin Return

@i &+ DOG/HOME(OFF) DOG  P(O05)
Edeet{-lhrgd ¢ DOG/HOME(DN) HOME PiO04y

" Approximated Contact

High Speed IEEIEIEI pps (5-100.000 Or O Area)

Low Speed |00 pps ( 5-100,000 Or D drea)

Diweell Tirme IE| +1 s ¢ 0-10.000 Or D Area)

(A) Origin return method
o For the detalils, please refer to ‘7) Return to Origin’ in chapter 7.3.2

(B) DOG, origin signal

Cho Chl
DOG P0005 P0007
Origin P0004 P0006

(C) Origin return speed
e The speed when returning to the origin by origin return command : high speed and low speed

o When setting the origin return speed, it should be “speed limit = origin return high speed = origin return low

speed = bias speed”.

(» Origin return high speed

e The speed that acts to the constant speed section via acceleration section by origin return command.
e Origin return-high speed setting range : 5 ~ 100,000(unit: 1pps)

(@ Origin return-Low speed

e The speed that acts to the constant speed section via deceleration section by origin return command.
e Origin return-low speed setting range : 5 ~ 100,000(unit: 1pps)

When setting the origin return speed, it is recommended to set the origin return-low speed as low speed as
possible. If setting the low speed as “too fast”, it may cause the incorrect origin signal detection.

(D) Dwell Time
e This is the time needed to maintain the precise stop accuracy of SERVO motor when using the SERVO motor for

positioning.

e Practically, Dwell time is the time needed to remove the residual pulse of deviation counter after completion of
positioning and especially Dwell time when returning to the origin is called as “origin return dwell time”.

e Setting range of Origin return dwell time: 0 ~ 10,000(unit: 1 ms)
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(3) JOG speed
JOG Speed
High IEDDU pps { 5-100,000 Or D Area)
Lo |1EIEIEI pps ( 5-100,000 Or D Area)
(A) JOG High Speed

¢ JOG high speed operation has operation pattern as acceleration, constant speed, deceleration section. Therefore,

acceleration section and deceleration section is controlled by JOG acceleration/deceleration time.
¢ JOG high speed setting range : 5 ~ 100,000(unit: 1pps)
(notices when setting the high speed : Bias speed < Jog high speed < Speed limit)

(B) JOG Low Speed
* JOG low speed operation has only constant speed operation pattern.
¢ JOG low speed setting range : 5~ 100,000 (unit: 1pps)

2) Positioning parameter

Here describes Positioning parameter

Xl
Step | Cordi | Pattern | kethod | BEF Stepl Faositioning ... | Speed | Dl |
1 ABS End SIN i 0 I 0
2 RI==l P ls e Output Edit % 1]
3 AES = =0
4 ABS  —Coordinates Pattern o
5 ABS & EE 0
G LES . 0
2 Py i + End  KEEP  COMNT 0
g ABS 0
3 ABS  Method 0
10 LBS 0
11 LBS * Single 0
12 ABRS ]
13 ABS ¢ Repeat Repeat Step : |D (1-20 0
14 ABS 1]
15 ABS 0
16 ABS 0
17 LES Address ¢ I':' 0
18 LBS ~ _ 0
19 ABE (-2 147 483 648 - 2147 483.647) { Or D Area) 0
20 ABS Speed : |0 pps (1-100,000 Or D Area) 0
Diwell : |n— ms {0-10,000 Or D trea)
(] I Cancel | Cancel

(1) Step No.
e The setting range of positioning data as serial no.is 1 ~ 20.

If step No. set to 0, operating step increase to next step automatically when current operation step finished
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(2) Coordinate
« The coordinate of position data includes JAbsolute] and [Incremental

(A) Absolute Coordinate (Control by Absolute method)
(@ This carries out the positioning control from the current position to the goal position (the goal position assigned by
positioning data).
(2 Positioning control is carried out based on the assigned position of origin return or POSPRS command
(origin address).
(® Transfer direction shall be determined by the current position and goal position.
- Start position < Goal position : forward direction positioning

- Start position > Goal position : reverse direction positioning

(B) Relative Coordinate (Control by Incremental method)
(¥ This carries out the positioning control as much as goal transfer amount from the current position.
(@ Transfer direction shall be determined by the sign of transfer amount.
- When transfer direction is (+) or no sign : normal direction positioning (position increase direction)

- When transfer direction is (- ) : reverse direction positioning (position decrease direction)

Current position

v

Reverse« » Normal

—g —
Transfer direction when transfer amount is (+) Transfer direction when transfer amount is (-)

(3) Operation Mode (End / Keep / Continuous)
 Operation Mode is divided into following three kinds.
o For the detalils, please refer to ‘3) Operation mode’ in chapter 7.3.2

Control method Operation mode
End
Position control Keep
Continuous

(4) Operation Method (Single/Repeat)

e Select operation method : Single operation or Repeat operation.
o For the details, please refer to ‘4) Operation method’ in chapter 7.3.2

Control method Operation method
Single
Repeat

Position control

(5) Positioning Address
o This is the area to set the transfer amount of position data as “positioning address”.

o The setting range is -2,147,483,648 ~ 2,147,483,647(setting unit: Pulse).
 The change of position address value is available when assigned by D area
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(6) Speed
e Operation speed can be assigned for each operation step No.
e Setting range of operation speed : 5 ~ 100,000( Setting unit: 1pps )
e The change of speed value is available when assigned by D area

(7) Dwell Time
e This is the waiting time before carrying out the next positioning operation after completing one positioning operation.
e Setting range is 0 ~ 10,000 (setting unit : 1 ms),
e Especially, in case of using SERVO motor, this is the data to set the waiting time by the stable stop state as positioning
module is in the stop state but actual SERVO motor does not reach to the goal position or in transition state.
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7.3.4 Instructions

1) Positioning Indirect start(POSIST)

POSIST Positioning Indirect Start

Available device f Flag
Instruction No.0
) t Error Zero Carry
M P K L F T C S D D | integer steps (F110) | (F111) | (F112)
S O
5 O
n OO0 |]O0|]0O0|]0O0]0O o100 O
: Positioning Starting
| Input condition Indirect Start Channel 3tep Ho.
I POSIST  n S
Flag set Desianation
S | Channel which is designated at parameter(0~1)
Error Error flag turnsl on.when designating area is over Starting step No.(0~20)
(F110) and the instruction isn't executed n | When designated as 0, starting step is increased
automatically

Bl POSIST S n
(1) Functions
* When input condition turns on, corresponding positioning control starts from assigned step No.
« Positioning operation is edge triggered.
(2) Example program

o When input condition turns on, Ch.0 starts positioning from Step no.1

HEIEIEIP

— |

POS 15T 00000 oooot I—
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2) JOG Operation(POSJOG)

POSIST Positioning Indirect Start
Available device No. of Flag
Instruction |yl e [k [ Ll E | T C D | *D | integer | Steps (Eff(;) (,ffﬁ) gﬂ%
S O
nl OO0 |O0O|]0O0|]0O]0O 7 O
n2 ORNORNORNORNCHNORNG)
égﬁﬁtitim ﬁggratinn Channel Direction  Speed
R FOS) 0G 3 nl g =
Flag set Designation
o . S | Ch. for JOG operation(0~1)
oo | S e s || ot o,
n2 | Speed (0 : Low speed,1: High speed)
WM POSJOG S nl n2

(1) Functions

» When input condition turns on, corresponding Ch. Starts JOG operation.

o If input condition turns off, corresponding Ch stops JOG operation.

e The speed can be changed during operation but the direction can’t be changed.

(2) Example program
» When input condition M0OOO turns on, Ch.1 starts JOG operation by designated direction(M0001) and speed(M0002)

o When input condition turns off, Ch.1 stops JOG operation.

—|

HIIIIIIEI:II

d

FO5J0G 00001

MODOT

MODDE

-
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3) Positioning

Control Instruction(POSCTR)

POSCTR Positioning control instruction
. Available device No. of Flag
Instruction ‘
, ¢ Error Zero Carry
M P K L F T C D | #D | integer SIeps (F110) | (F111) | (F112)
S O
5 O
nl O|lO0O|]O0O]O0O]O]0O]0O O|lO0]| O
| nput Positioning Instruct ion
Condit ion Contral Charnel  Designation
|
sl POSCTR S ol E
Flag set Designation
S | Channel designation(0~1)
Error ; : ; :
Error flag turns on when designating area is over Control instruction designation
(F110) nl | O: Deceleration stop. 1:Emergency stop.
2: Error reset
W POSCTR S nl

(1) Functions

 Operates designated control operation at the rising edge of input condition.

- Deceleration stop : Stops positioning after deceleration

- Emergency stop : Stops positioning immediately without deceleration

- Error Reset : Resets occurred error and output prohibition signal.

(2) Example program

o When input condition M00OO turns on, Ch.1 stops positioning after deceleration.

MEIEIDP

d

FOSCTR 00007

ooooo -
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4) Current position preset (POSPRS)

POSPRS Current position preset

. Available device No. of Flag
Instruction ) stens Error Zero Carry
M P K L F T C S D | *D | integer p (F110) | (F111) | (F112)
S O
5/7 O
Sv1 O|lo0oj]Ooj]O0Oj]OJO0OO0OlO1O10]| O
[nput Positi
| Condition P?géeénn Channe! Preset Value
|
o POSPRS 5 s¥1 =
Flag set Designation

S | Channel designation(0~1)

Error
F110 Error flag turns on when designating area is over Preset value designation
(F110) svi

(-2,147,483,648 ~ 2,147,483,647)

Bl POSPRS S SV1

(1) Functions
e Current address is changed to preset value at the rising edge of input condition.

(2) Example program
o When input condition M00OO turns on, Address of Ch.0 is changed to 100,000.

HOOOO
l POSPRS 00000 00001 00000

—
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5) PWM output (PWM)

PWM PWM(Pulse Width Modulation) output

_ Available device No. of Flag
Instruction ) stens Error Zero Carry
M| P | K F| T | C | S| D /|| integer P (F110) | (F111) | (F112)
S O
Sv1 OO0 |0 100 Ol10 O 7 O
SV2 OO0 |0 O|l0 |0 Ol0 O
. Input P
i Condit ion Ut put Charne!l  Period Outy
— ] PUM S sV Sv2
Flag set Designation
S | Ch. for PWM output(0~1)
Error Error flag turnsl on.when designating area is over svi | PWM output period( 1 ~ 20000)[ms]
(F110) and the instruction isn't executed
sv2 | Off Duty(0 ~ 100%)
mPWM S SVI SV
(1) Functions
o When input condition turns on, Output pulses which have period as SV1.
o Duty ratio of pulses is assigned by SV2.
o When input condition turns off, PWM operation stops
(2) Example program
o When input condition turns on, Output pulses as below
HOO0D
— | PIH  00OD1 00500  OOOID
Positioning Ch 1(P41) ’ N L
450ms 50ms

Input condition(M0000)

v

500ms
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6) Speed control operation (POSVEL)

POSVEL Speed control operation

_ Available device No. of Flag
Instruction ) Error Zero Carry
M P K L F T C S D | *D | integer | St€PS (F110) | (F111) | (F112)
S O
nl Olo0o|O0O|]O0O]O]O10O|0O 719 O
SV OlO0|O0|O0O|]O0|]0O]0O o010 O
| riput speed
Enﬁd ition Control Channe| Direction Speed
i - POSVEL 3 ni S
Flag set Designation
S | Ch. for speed control(0~1)
E Error flag t hen designati i . .
rror rror ag urns. on‘w en designating area is over 11| Operation direction(0:Forward, 1-Reverse)
(F110) and the instruction isn't executed
sv | Speed (5 ~100,000pps)

M POSVEL S nl SV

(1) Functions
« When input condition turns on(Rising edge), Corresponding Ch. Starts speed control by designated direction and speed

(2) Example program
o When input condition(M0000) turns on, Ch. 0 starts speed control by designated direction(M0001) and 10kpps.

o Speed can be changed by POSSOR instruction.
o Operation stops after deceleration by POSCTR instruction.

HOOOo
I POSYEL 00000 MOOD01 000001 o000 }—

Tl
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7) Speed override (POSSOR)

POSSOR Speed override instruction
] Available device No. of Flag
Instruction ' Error Zero Carry
M P K L F T C S D D | integer steps (F110) | (F111) | (F112)
S O
5/7 O
SV OO0 |O0|]0O0|]0O]0O o010 O
Speed
| Eligﬁggt ion Override Channel Speed
I_J JI POSSOR 5 sv =
Flag set Designation
Error Error flag turns on when designating area is over § | Ch.for speed override(0-1)
(F110) and the instruction isn't executed sv | Speed (5 ~ 100,000pps)
Bl POSSOR S SV

(1) Functions

» When input condition turns on(Rising edge), Operation speed of corresponding Ch. changed to designated speed.

o This instruction is valid to current operating channel only

 Speed changing within deceleration section is not available.

(2) Example program

» When input condition(M000O) turns on, Operation speed of Ch. 0 is changed to 10kpps.

HEIEIEI::I

—

POSS0R 00000

0oo0o1oo00

-

7-97




Chapter 7 Usage of Various Functions

8) Positioning direct start(POSDST)

POSDST Positioning direct start

) Available device No. of Flag
Instruction ) stens Error Zero Carry
M P K L F T C S D D | integer p (F110) | (F111) | (F112)
S O
nl Olo0o|O0O|]O0O]O]O10O0|0O
9/11/13 O
Sv1 R NCRNONNONNORNONNG, o010 O
SV2 ORNCENOR RO NORNONNG, o010 O
Input Positioning .
Condition Direct Start  Channel Coordinate  Address Speed
— | ] POSDST 3 i a1 w2
Flag set Designation

S | Ch. for positioning direct start(0~1)
Absolute/Incremental coordinate designation

Error Error flag tumns on when designating area is over nl (0:Absolute, 1:Incremental)
Positioning address
(-2,147,483,648 ~ 2,147,483,647)

sv2 | Positioning speed (0 ~ 100,000pps)

(F110) and the instruction isn't executed sv1

B POSDST S nl SVl SV2

(1) Functions
* When input condition turns on(Rising edge), corresponding Ch. starts positioning by designated coordinate, address and speed

(2) Example program
e When input condition(M0000) turns on, Ch. 0 outputs 100,000 pulses by designated coordinate(M0001), forward
direction and speed of 10kpps.

o Acceleration/deceleration time is applied by corresponding parameter

HI:II:II:I:II

—

FOSDST 00000 HOOO 0000100000 pooooroooa I—
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9) Return to origin(POSORG)

POSORG Return to origin

. Available device No. of Flag
Instruction ) Error Zero Carry
M P K L F T C S D | *D | integer | St€PS (F110) | (F111) | (F112)
S O
nl O 7 O
sV O
| nput: Return to
Candit ion Origin Channel  Direction tddress |
| - POSDRG 3 ni sy I i
223 Set AL F
S | Ch. for origin return(0~1)
Error Error flag tuns on when designating area is over .
,g o gnaiing nl | Operation direction(0:Forward, 1:Reverse)
(F110) and the instruction isn't executed
sv | Address (5 ~ 100,000pps)

WM POSORG S nl1 SV
(1) Functions
« When input condition turns on, corresponding origin return operation starts(Rising edge trigger)

o After operation, Current address is preset to designated origin address

(2) Example program
* When input condition(M0000) turns on, Ch. 0 operates return to origin function by designated direction and address

o After return to origin operation, position address become the value in D0002 and D0003.

HIIIIIIIIIP

_J i POSORG DOOOI HOOo1 boooz

-
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7.3.5 Flag list and Error codes

1) Flag list
Device Function Description
F0280 Operating flag Operation status of ChO (0: stop, 1:Busy)
F0281 Error status Error status of ChO (0: normal, 1: error)
F0282 End of positioning Indicates end of operation for ChO (0: operating, 1: End) *1Scan On
F0283 End of Origin return Indicates end of origin return operation of Ch0(0:operating, 1: End)
F0284 Low limit detection Indicates stroke low limit detection of ChO
F0285 High limit detection Indicates stroke high limit detection of Ch0
F0286 Emergency stop status Indicates emergency stop status ChO (0: enable, 1: Disable)
F0287 Output prohibition Output prohibition of ChO (0: enable, 1: disable)
F0288 Direction Operation direction of Ch0 (0: Forward, 1: Backward)
F0289 Acceleration Accelerating ChO
F028A Constant speed Constant speed operation of Ch0
F028B Deceleration Decelerating Ch0
F028C Dwelling Dwelling ChO
F0290 Position control Position control operation of Ch0
F0291 Speed control Speed control operation of Ch0
F0292 Return to origin Return to origin operation of Ch0
F0293 JOG low speed JOG low speed operation of Ch0
F0294 JOG high speed JOG high speed operation of Ch0
F0295 PWM operation PWM output operation of ChO
F0300 Operating flag Operation status of Ch1 (0: stop, 1:Busy)
F0301 Error status Error status of Ch1 (0: normal, 1: error)
F0302 End of positioning Indicates end of operation for Ch1 (0: operating, 1: End) *1Scan On
F0303 End of Origin return Indicates end of origin return operation of Ch1(0:operating, 1: End)
F0304 Low limit detection Indicates stroke low limit detection of Chl
F0305 High limit detection Indicates stroke high limit detection of Chl
F0306 Emergency stop status Indicates emergency stop status Ch1(0: enable, 1: Disable)
F0307 Output prohibition Output prohibition of Ch1(0: enable, 1: disable)
F0308 Direction Operation direction of Ch1(0: Forward, 1: Backward)
F0309 Acceleration Accelerating Chl
FO30A Constant speed Constant speed operation of Chl
F030B Deceleration Decelerating Chl
F030C Dwelling Dwelling Chl
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Device Function Description
F0310 Position control Position control operation of Chl
F0311 Speed control Speed control operation of Chl
F0312 Return to origin Return to origin operation of Chl
F0313 JOG low speed JOG low speed operation of Chl
F0314 JOG high speed JOG high speed operation of Chl
F0315 PWM operation PWM output operation of Chl

F0320~ FO32F Current Step No. Current step No. of ChO

F0330~ FO33F Error code Error code of ChO

F0340~ FO35F Current address Current position address of Ch0

F0360~ FO37F Current speed Current speed of Ch0

F0400~ FO40F Current Step No. Current step No. of Ch0

F0410~ FO41F Error code Error code of Ch0

F0420~ FO43F Current address Current position address of Ch0

F0440~ FO45F Current speed Current speed of ChO
M1911 M Code Enable Bit(Ch0) On : Set up "M Code” function
M1912 M Code Set Bit(Ch0) If positioning complete then “set”
M1913 M Code Enable Bit(Ch1) On : Set up a “M Code” function
M1914 M Code Set Bit(Ch1) If positioning complete then “set”
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2) Error code

E(;:joé Condition Operation Corrective action
H10 | Acceleration time of basic parameter is out of range Stop Set Acceleration time within 0~10,000 range
H11 | Deceleration time of basic parameter is out of range Stop Set Deceleration time within 0~10,000 range
H12 | Speed limit of basic parameter is out of range Stop Set speed limit within 5~ 100,000 range.
H13 | Bias speed of basic parameter is out of range Stop Set bias speed within 5 ~ 100,000 range.
H14 | Backlash compensation of basic parameter is out of range Stop Set backlash compensation within 0~ 1,000 range
H15 | JOG high speed of parameter is out of range Stop Set JOG high speed within bias speed ~ speed limit
H16 | JOG low speed of parameter is out of range Stop Set JOG high speed within 5 ~ JOG high speed
H17 | Origin return high speed of parameter is out of range Stop Set Origin return high speed within bias speed ~ speed limit
H18 | Origin return low speed of parameter is out of range Stop Set Origin return low speed within bias speed ~ Origin return high speed
H19 | Dwell time of parameter is out of range Stop Set Dwell time within 0 ~ 10000.
H20 | Operation speed of positioning parameter is out of range Stop Set Operation speed within bias speed ~ speed limit
H21 | Dwell time of pulse out parameter is out of range Stop Set Dwell time of pulse out parameter within 0 ~ 10000
H30 | POSIST command can't be executed during operation Operating | Check if positioning operation is executing when POSIST signal occur.
H31 POSIST command can't be executed when output is prohibited Stop Check If output Is prohibited when POSIST signal occur. Quput can be
enabled by POSCTR command.
POSIST command can't be executed when origin is not Check if origin is not designated when POSIST signal occur.
2 determined Stop Origin can be designated by POSORG or POSPRS command.
H33 | Step No. of POSIST command can't be over 20 Stop Set step No. within 0~20
H34 | POSDST command can't be executed during operation Operating | Check if positioning operation is executing when POSDST signal occur.
Has POSDST command can't be executed when output is Stop Check if output is prohibited when POSDST signal occur. Output can be
prohibited enabled by POSCTR command.
36 POSDST command can't be executed when origin is not o Check if origin is not designated when POSDST signal occur.
determined Origin can be designated by POSORG or POSPRS command.
H37 | Operation speed of POSDST command is out of range Stop Set Operation speed within 5 ~ speed limit
H38 | POSVEL command can't be executed during operation Operating | Check if positioning operation is executing when POSVEL signal occur.
POSVEL command can't be executed when output is Check if output is prohibited when POSVEL signal occur. Output can be
9 prohibited Siop enabled by POSCTR command.
H3A | Operation speed of POSVEL command is out of range Stop Set Operation speed within 5 ~ speed limit
H3B | POSJOG command can't be executed during operation Operating | Check if positioning operation is executing when POSJOG signal occur.
Hac POSJOG command can't be executed when output is Stop Check if output is prohibited when POSJOG signal occur. Output can be
prohibited enabled by POSCTR command.
H3D | Direction can't be changed in JOG operation Operating | Change direction after JOG operation end.
H3E | PWM command can't be executed during operation Operating | Check if positioning operation is executing when PWM signal occur.
Check if output is prohibited when PWM signal occur. Output can be enabled
H3F | PWM command can't be executed when output is prohibited Stop
by POSCTR command.
H40 | PWM period of PWM command is out of range Stop Set period within 1 ~ 20,000
H41 | Off duty of PWM command is out of range Stop Set duty within 0 ~ 100
H42 | POSSOR command is available during operating only Stop Check if positioning operation is not executing when POSSOR signal occur.
H43 | Speed override value of POSSOR command is out of range Operating | Set override value within 5 ~ speed limit
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E(r)rdoer Condition Operation Corrective action
Haa POSSOR command can't be executed during decelerating Operating Check if positioning is in the decelerating section when POSSOR signal
occur.
H45 | POSORG command can't be executed during operation Operating | Check if positioning operation is executing when POSORG signal occur.
Ha POSORG command can't be executed when output is Stop Check if output is prohibited when POSORG signal occur. Output can be
prohibited enabled by POSCTR command.
H47 POSCTR setting error - Check control command is within 0~3
) ) ) ) ) Check if positioning operation is not executing when deceleration stop
H48 | Deceleration stop command is available during operating only Stop
command occur
H49 | POSORG command can't be executed when JOG operating Operating | Checkif JOG operation is executing when deceleration stop command occur
H50 | POSPRS command can't be executed during operation Operating | Check f positioning operation is executing when POSPRS signal occur
H51 | Direction can't be changed in continuous operation Stop Set operation mode as end or keep mode
Hs2 | Emergency stop error Stop Remove the causes of emergency stop and clear error by POSCTR
command
Get rid of the external upper limit signal range by POSJOG command and
H53 | Stroke high limit error Stop then carry out POSCTR command and clear the error. Output prohibit shall
be released by POSCTR command as output prohibit release option
Get rid of the external lower limit signal range by POSJOG command and then
H54 | Stroke low limit error Stop carry out RST command and clear the error. Output prohibit shall be released
by POSCTR command as output prohibit release option.
Install the upper limit detection sensor in the direction that the current
H55 | The position of High/Low limit detection Sensor has been changed. Stop position increases and the lower limit detection sensor in the direction that the
current position decreases
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7.3.6 Wiring with servo and stepping motor driver (Open Collector)

1) Wiring with stepping motor driver(DC 5V)

| Max : 2m J *4
K7M-DRT*U | |

Stepping Motor Driver

Signal name | Ch0 | Chl
Pulse P40 | P41
Common COMO|COML "
Direction P42 | P43 | 2
Common  |com2|com2 L
input +24v Pl P

CW-
CW+
CCW-
CCW+

DC5V

TIMING
COM

Origin P04 | P06
DOG P05 | PO7
Low limit P00 | P2 t————0 0
High Limit P01 | PO3 f——o0 o0
*3  [Emergencystop | Input Point f————0_ 04

Common COl

2) Wiring with stepping motor driver (DC 24V)

| Max : 2m J 4
K7M-DRT*U | |

Stepping Motor Driver

Signal name | ChO | Chi

Pulse P40 | P41

Common COMO|COM1

Direction P42 | P43 |

Common | COM2 [ COM2 l
Input +24V P P

CW-

{2k 12w} Cw+
B

Cow-

1 2K, 1720} cow+

Origin P04 | P06 TIMING
po P05 | Po7 0 o COM

Low limit P00 | P02 f——0— 04
HighLimt | POL | P03 ——o o4
[Emergency stop | Input Point ————0—__0—4¢

*
@

Common COMO(Input)

1) In case of VEXTA RK series, TIMMING output turns on when a motor rotates at every 7.2 degree.
For exact ‘return to origin’, we suggest you to configure ‘AND'’ operation using TIMMING output and DOG
sensor. It may be different to each system features to return to origin by the DOG sensor without TIMMING
output signal (The rated input for the origin of K120S is DC 24V.)

2) Using DC 24V, wire a proper resistor to driver in series.

3) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they’re not used you

able to use them general input point. You can use emergency stop with the command(POSCTR)
4) Positioning phase of K120S is as follow: Set the input mode of a step mode driver to 1 phase input mode

because motor operation mode is determined by rotating direction input.

ON
Pulse input % @ % @ % % % Z
OFF !

ON
Raotating direction input cCcw
g P OFF cw

Motor operation ///////

CCw
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3)

Wiring with servo motor driver(MR-J2/J2S-[_]A)

HC-MF HA-FF
Series motor

'S we | MR-J2S- A |
—0/'\ L1 TEL1 U
Power o i v
3Phase 200VAC N W
PE
PE ﬁ_
28v0C B2
Va2 OPP of Servo ON signal detector
lax: 2m y
KTM-DRT*U Cutoff by alarm signal
CN2
ISignal Cho | chi *3
Pulse P40 | P41 | PP 3 L
Common comojcom1 — [ SG 10
Direction P42 | P43 | | NP 2
Common  |COM2|COM2 —
Input +24V P P 0opPC 11
I | ] L COM 9
A e
Origin Po4 | Pos it oP 14
poc Pos | po7 0 o \ LG 1 CN3
*3 Low Limit P00 | PO2 f———0 04 SD Plate ™ TX0 { RD
———0 o4
High Limit P01 | PO3 0 RXD J SD
int f———o0—_o0—4¢
Emergency | _Input point T G |( N | personal
11 LG GNO computer
Common | COMO(Input) ——| Deasv 5 LG 4 RS
B G s
CN1E DR
C : Zutev - stop VG I R
- Re'“’" SON 5
o o PleDse RES 14 &, MoNitor output
< — pC 8 7 GND {
< Torque Limit T ) 3 S | 10k Max 10mA
*3 _ Forward direction position limit TSP 0 m S :: ’, n
+3 Reverse direction position Limit SN 0] T R | 10k
SG 10 Plate ER S
SG 20 Within 2m
1— VDD 3
A RAL com 13
failure * ALM 18
zero speed detection * RA ZSP 19
in torque limit RA3
q * TLC 6
anal ‘ —1 PI1sR 11
nalog torque limit
+10V/max. current LA ©
—— LG 1
K SD Plate
Within 2m

determined by rotating direction input.

ON

Pulse input

OFF
ON

Rotating direction input

OFF

Motor operation

1) The rated input for the origin of K120S is DC 24V.

2) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they're not used you

_AAa07

cw

nill .

CcCw

I

ccw

able to use them general input point. You can use emergency stop with the command(POSCTR)

3) Positioning phase of K120S is as follow: Set the input mode of a step mode driver to 1 phase input mode is
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4)  Wiring with Servo motor driver(FDA-5000 AC Servo Driver)

*
K7M-DRT*U Max 2m | ¢
| FDA-5000
- *3
[Signal name | ChO | Chi
Pulse P40 | P41 10 PFIN
1" PPFIN
S| |7 I L e
irection
l > 24G P24V 9 PPRIN
Common COM2 | com2 1.5, 1/20
Input +24V P P
rigin P04 | P06 SSR | 5 PZ0+
—| 30 PZ0-
1 «— |21 [rov
DOG PO5 | PO7 6 o4 «— 22 INPOS
%9 Low Limit P00 | PO2 }————o0— 0 ¢ 4«———— 47 |0 SPEED
High Limit P01 | PO3 }————o_ o4 +—— 48 | BRAKE
[Emergency Stop | Input point oo +—— 20 | ALARM
«——— 45 | A_CODEO
Common  |COMO( Input) P24V +——1 19 | A_CODE!
+—— ] 44 | A_CODE2
24 | GND24
17 25 | GND24
0 o 18| SVONEN
o o ElER
0 o 15 | CONLIM
6 o 40 | CWLIM
6 o 39 | ESTOP
v o o 38| ALWRST
246G o o 41 | p/ei
o o 4 | TLN
49 | +24VIN

Pulse input

Rotating direction input

Motor operation

signal or using a origin sensor of original signal.

3) Using DC 24V, wire a proper resistor(1.5K, 1/2W) to driver in series.

ON

OFF —W—
ON

OFF oW

1) The rated input for the origin of K120S is DC 24V. Linedriver output, wire a DC SSR and return to origin by DOG

2) Input points for origin, approximate origin point, and upper/lower limit signal are fixed but, if they're not used you

able to use them general input point. You can use emergency stop with the command(POSCTR)

4) Positioning phase of K120S is as follow: Set the input mode of a step mode driver to 1 phase input mode

because motor operation mode is determined by rotating direction input.
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Chapter 8. Communication Functions

8.1 Dedicated Protocol Communication

8.1.1 Introduction

MASTER-K120S's built-in Cnet communication uses only MASTER-K120S main unit for a dedicated communication. That is, it
doesn’t need a separate Cnet I/F module to facilitate the user-intended communication system by utilizing reading or writing of

any area in CPU, and monitoring function.

MASTER-K120S main unit serves as follows:
o Individual/continuous reading of device
o |Individual/continuous writing of device
o Reading CPU status
o Monitor devices registration
o Executing monitoring

 1:1 connection (link between MASTER-K’s) system configuration (MASTER-K120S main unit : RS-232C)

MASTER-K120S built-in communication function supports Cnet communication without any separate Cnet I/F module.

It must be used under the following instructions.

1) Channel 0 of MASTER-K120S main unit supports 1:1 communication only. For 1:N system having master-slave
Format, use RS-485 communication in channel 1 or MASTER-K120S main unit with G7L-CUEC module connected.
G7L-CUEC module supports RS-422/485 protocol.

2) RS-232C communication cable for MASTER-K120S main unit is different from RS-232C cable for KGLWIN in pin
arrangement and from the cable for Cnet I/F module, too. The cable can't be used without any treatment. For the
detailed wiring method, refer to 8.1.2.

It's possible to set baud rate type and station No. in KGLWIN.
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8.1.2 System configuration method

According to the method of connection, the system using MASTER-K120S built-in communication can be composed.

1) Connecting system configuration (link between MASTER-K's)
(1) 1:1 connection with general PC
a) Communication program made by C or BASIC computer language on the user's computer, or utility program like
FAM or CIMON can be used.

MASTER-K120S main unit

[P\ /3
R

- — = ] -
—= RS-232C interface < N

b) Wiring method
MASTER-K120S main
PC ]
Y Pin assignment And direction unit
© Pin No. Pin No. Signal
1 1 5V
1 ' '6 2 2 RXD1
'® @ 3 \ - 3 TXD1
< L & 4 \ 4 RXD2
4 ' '9 - —
5'/ 5 5 SG
..
6 6 5V
7 7 TXD2
-
Female Type 8 8 SG
9 9 SG

TXD1, RXD1 are for loader communication and TXD2, RXD2 are for Cnet
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(2) 1:1 connection with a monitoring device like PMU

PMU(LGIS)

MASTER-K120S main unit

RS-485 interface

RS-232C interface

MASTER-K120S main
PMU _
e A Pin assignment and direction unit
@ Pin No. Pin no. Signal
— 1 1 5V
1 ® o 2 2 RXD1
2@ \
;
3 | 3 TXD1
0 o \
4
() o 4 | o . 4 RXD2
5
. 5 5 SG
\
6 6 5V
7 7 TXD2
Female Type 8 8 SG
9 9 SG
PMU Connection method and signal direction MASTER-K120S main unit
485+ |« > 485+
485- ¢ > 485-
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(3) 1:1 connection with other MASTER-K120S

MASTER-K120S main unit

RS-485 interface

MASTER-K120S main unit

B\

RS-232C interface

N w B o
o N 0o ©

[N

G
O

Male Type

MASTER-K120S

MASTER-K120S main unit

main unit Pin assignment and direction

Pin no. Pin no. Signal
1 1 5V
2 2 RXD1
3 3 TXD1
4 ~ ™ 4 RXD2
5 ~ - 5 SG
6 6 )\
7 7 TXD2
8 8 SG
9 9 SG

MASTER-K120S main unit

Connection method and signal direction

MASTER-K120S main unit

485+

<

485-

<

>

485+

>

485-
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8.1.3 Frame Structure

1) Base Format
(1) Request frame(external communication device — MASTER-K120S main unit), (Max. 256 Bytes)

Header | Station , Tail Frame check
Command | Command type Structurized data area
(ENQ) | number (EQT) (BCC)

(2) ACK Response frame (MASTER-K120S main unit — external communication device, when receiving data normally)

(max. 256 Bytes)

Header | Station Command . Tail Frame check
Command Structurized data area or null code
(ACK) | number type (ETX) (BCC)

(3) NAK Response frame (MASTER-K120S main unit — external communication device,

when receiving data abnormally)  (max. 256 Bytes)

Header | Station Talil Frame check
Command Command type Error code (ASCII 4 Byte)
(NAK) | number (ETX) (BCC)

1) Used control codes are as follows. Be familiar with the following control codes. Because they are importantly

used for communication.

Codes Hex value Name Contents

ENQ HO5 Enquire Request frame initial code

ACK H06 Acknowledge ACK response frame initial code

NAK H15 Not Acknowledge NAK response frame initial code

EOT HO04 End of Text Request frame ending ASCII code

ETX HO3 End Text Response frame ending ASCII code
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1) The numerical data of all frames are ASCII codes equal to hexadecimal value, if there's no clear statement.
The terms in hexadecimal are as follows.

o Station No.
o When the main command is R(r) or W (w) and the command type is numerical (means a data type)
o All of the terms indicating size of all data in the Formatted data area.

 Monitoring registration and command registration number of execution commands.

e All contents of data

2) If itis hexadecimal, H is attached in front of the number of frames like HO1, H12345, H34, H12, and H89AB

2) Sequence of command frame

(1) Sequence of command request frame

ENQ | Station No. | Command | Fomatted data | EOT | BCC (PLC ACK response)

v

ACK | Station No. | Command | Data or null

ETX

BCC

NAK | Station No. [ Command | Error code

v

ETX

BCC

(PLC NAK response)
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8.1.4 List of commands

Classification Command
Main command Command type Treatment
ltems Code | ASCII code | Code | ASCII code
Individual | r(R) Hi72 sS 5353 Reads data from device of Bit, Byte, Word type.
Reading (H52)
device _ H72 Reads device Word in block unit.
Continuous | (R) (H52) SB 5342 |(Continuous reading Bit is unavailable)
H77 . . .
Individual | w (W) sS 5353 Writes data to device of Bit, Byte and Word type.
Writing (H57)
device _ H77 Writes data to Byte and Word type in block unit.
Continuous | W(W) (H57) SB 5342 |(Continuous reading Bit is unavailable)
CPU H73 Reads flag list like PLC operation status and error
Status reading ®) (H53) ST 5354 information.
o Command
lassification - :
Main command Register No. Treatment
ftem Code | ASCII code Rer?;ster ASCII code
Momt?ggigt\é?”able X(X) :;g HOO0~H09 | 3030 ~ 3039 | Register device to monitor.
Eéiﬁ%?;gf y(Y) (:gg) HO0~H09 | 3030 ~ 3039 | Execute registered device to monitor.

MASTER-K120S main unit identifies capitals or small letters for main commands, but not for the others.
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8.1.5 Data type

It's possible to read and write device in built-in communication. When device is used, be aware of data type.

1) Data type of variable

o Available types of device

Device Name Explanation Read/Write Bit/Byte/Word Assignment

Input/Output relay Available All

M Auxiliary relay Available All

L Link relay Available All

K Keep relay Available All

C Counter Available All(Current value when Word)

T Timer Available All(Current value when Word)

D Data Register Available Byte, Word

S Step relay Available Byte, Word

F Special relay Read Only All

o When variable is used, attach ‘%'(25H) in front of the marking characters.

Datatype | Marking characters Examples
Bit X(58H) %P X000, %MX000, %LX000, %KX000, %CX000, %TX000, %FX000
Byte B(42H) %PB000, %MB000, %LB000, %KB000, %CB000, %TB000, %FB0O00

%PW000, %MWO000, %LW000, %KW000, %CWO000, %TWO000,

Word W(57H)
%FW000, %DW000, %SW000

1) Timer/Counter used in bit command means contact point values.(word command means current values.)
2) Data register and Step relay can uses only word or byte commands.
)

3) In byte type commands, address is doubled

For example, D1234 is addressed to ‘%D1234’ in word type, and is addressed to ‘%2468’ in byte type.
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8.1.6 Execution of commands

1) Individual reading of device(R(r)SS)

(1) Introduction
This is a function that reads PLC device specified in accord with memory data type. Separate device memory can be read

up to 16 at a time.

(2) PC request format

Station Command | Number Device Frame
Formatname | Header Command Device name Tail
No. type of blocks length | check
Ex. of frame | ENQ H20 R(1) SS HO1 HO6 %MW100 EOT BCC
ASCllvalue | HO05 | H3230 | H52(72) | H5353 H3031 H3036 | H254D57313030 HO04

\ /

1 block(setting can be repeated up to max. 16 blocks)

ltem Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ENQ to EOT is converted into ASCIl and added to BCC. For
BCC example, the BCC of the above frame is gotten as below:
HO5+H32+H30+H72+H53+H53+H30+H31+H30+H36+H25+H4D+H57+H31+H30+H30+H04
=H03A4 Therefore BCC value is A4.

This specifies how much of the blocks composed of "[device length][device name]" are in this
Number of

Block request format. This can be set up to 16. Therefore, the value of [Number of blocks] must be
ocks

set between HO1(ASCII value:3031)-H10(ASCII value:3030).

Device lenth This indicates the number of name's characters that means device, which is allowable up to 16
evice lengt , , ,
characters. This value is one of ASCII converted from hex type, and the range is from
HO1(ASCII value:3031) to H10(ASCII value:3130). For example, if the device name is %MWO,

it has 4 characters to be H04 as its length. If %6MWO000 characters to be HO6.

(Length of

device name)

_ Address to be actually read is entered. This must be ASCII value within 16 characters, and in
Device name . o .
this name, digits, upper/lower case, '%' only is allowable to be entered.

‘H’ of example frame represents hex value, and is unnecessary during preparing real frame.
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(3) Response format (ACK response)

1 block(max. 16 blocks possible)

Station Command | Numberof | Number Frame
Format name Header Command data Tail
No. type blocks ofdata | | .. check
Ex. of frame | ACK H20 R(1) SS HO1 H02 HA9F3 ETX BCC
ASCI| value HO06 H3230 | H52(72) H5353 H3031 H3032 | H41394633 HO04
\ /

ltem

Explanation

BCC

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ACK to ETX is converted into ASCII and added to BCC, and

sent.

Number of data

Number of data means byte number of hex type, and is converted into ASCII. This number

is determined according to data type(X,B,W) included in device name of computer request

Format.

o Number of data in accordance with its data type is as follows:

Data type

Available variable

Number of data

Bitl(X)

%(P,M,LK,T,C.F)X

1

Byte(B)

%(P,M,LK,T.CD,S,F)B

1

Word(W)

%(P,M,L,K,T,C,D,S,F)W

2

Data

In data area, there are the values of hex data converted to ASCII code saved.

Exl

Hex data of 4 bytes is converted into ASCII code in data.

The fact that number of data is HO4(ASCII code value:H3034) means that there is hex data of 4 bytes in data .

Ex.2

38," and this contents is entered in data area. Name directly, highest value is entered first, lowest value last.

If number of data is H04 and the data is H12345678, ASCII code converted value of this is "31 32 33 34 35 36 37

1) If data type is Bit, data read is indicated by bytes of hex. Namely, if Bit value is 0, it indicated by HOO,

and if 1, by HOL.
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(4) Response format (NAK response)

Error code
Format name Header Station No. Command Command type Tall Frame check
(Hex 2 Byte)
Ex. of frame NAK H20 R(n SS H1132 ETX BCC
ASClII value H15 H3230 H52(72) H5353 H31313332 HO3

Item Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1
Byte each to ASCII values from NAK to ETX is converted into ASCII and added to BCC.
Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example
o\ /]
E
— I _, — n T
= 74 G
K120S main unit

This example supposes when 1 WORD from M20 and 1 WORD from P001 address of station No.1 are read and BCC value
is checked. Also it is supposed that H1234 is entered in M20, and data of H5678 is entered in POO1.

(¥ Computer request format (PC — MASTER-K120S main Unit)

Command | Numberof |  Variable Format Device Frame
Format name | Header | Station No. | Command Format name | Talil
type blocks length name length check
Ex. of frame | ENQ HO1 r SS H02 HO5 %MW20 HO6 %PWO001 | EOT | BCC
H254D57 H25505730
ASCll value | H05 H3031 H72 H5353 | H3032 | H3035 H3036 HO04
3230 3031

(@ For ACK response after execution of command(PC < MASTER-K120S main Unit)

Command | Number of [ Number of Number of Frame
Formatname | Header | Station No. | Command Data Data Tail

type blocks data data check
Ex. of frame | ACK HO1 r SS H02 H02 H1234 H02 H5678 ETX | BCC

ASCllvalue | HO6 | H3031 | H72 H5353 | H3032 | H3032 |H31323334| H3032 |H35363738| HO3
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(@ For NAK response after execution of command(PC < MASTER-K120S main Unit)

Format name Header Station No. Command Command type Error code Tail Frame check
Ex. of frame NAK HO1 r SS Error code (2 bytes) ETX BCC
ASCII value H15 H3031 H72 H5353 Error code (4 bytes) HO3

2) Continuous reading(R(r)SB) of device

(1) Introduction
This is a function that reads the PLC device memory directly specified in accord with memory data type. With this, data is

read from specified address as much as specified continuously.

(2) PC request format

Station Command Device Number of data Frame
Formatname | Header Command Device Tail
No. type length (Max. 128 Bytes) check
Ex. of frame | ENQ H10 R(r) SB HO06 %MW100 HO5 EOT BCC
ASCllvalue | HO5 | H3130 | H52(72) | H5342 H3036 | H254D57313030 H3035 HO04

1)  Number of data specifies the number to read according to the type of data. Namely, if the data type of device
is word and number is 5, it means that 5 words should be read.

2) Max. of %MW in number of data can be used up to 120(240bytes).

3) Protocol of RSB doesn't have number of blocks.

4)  R(r)SB command of bit devices is not available.

ltem Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.

BCC

Device length This indicates the number of name's characters that means device, which is allowable up to
(Length of 16 characters. This value is one of ASCII converted from hex type, and the range is from

device name) HO1(ASCII value:3031) to H10(ASCII value:3130).

Address to be actually read is entered. This must be ASCII value within 16 characters, and in

Device name . -
this name, digits, upper/lowercase, and '%' only are allowable to be entered.
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(3) MASTER-K120S Main unit response format (MASTER-K120S of ACK response)

Command Number of Number of Frame
Format name Header | StationNo. | Command data Tail
type blocks data check
Ex. of frame ACK H10 R(r) SB HO1 H02 H1122 EOT BCC
ASCII value H06 H3130 H52(72) H5342 H3031 H3134 H31313232 | HO3
ltem Explanation
When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
BCC each to ASCII values from ACK to ETX is converted into ASCIl and added to BCC, and
sent.
It means byte number of hex type, and is converted into ASCII. This number is determined
by multiplying the data number of computer request Format by the data size(in below
table) according to memory type(B,W,D) included in variable name of computer request
Number of data | Format.
Data type Available device Data size
WORD(W) 9%(P,M,LK,F,T,CD,S)W
Data In data area, there are the values of hex data converted to ASCII code saved.
Ex.1
When memory type included in variable name of computer request Format is W(Word), and data number of
computer request Format is 03, data number of PLC ACK response after execution of command is indicated by
H06(2*03 = 06 bytes)Byte and ASCII code value 3036 is entered in data area.
Ex.2
In just above example, when data contents of 3 words are 1234, 5678, and 9ABC in order, actual ASCII code
converted values are 31323334 35363738 39414243, and the contents are entered in data area.
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(4) Response format (NAK response)

Error code
Format name Header Station No. Command Command type Tail Frame check
(Hex 2 Byte)
Ex. of frame NAK H10 r SB H1132 ETX BCC
ASClII value H15 H3130 H72 H5342 H31313332 HO3

ltem Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from NAK to ETX is converted into ASCII and added to BCC, and sent.
Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example

This example supposes that 2 WORDs from M0OO of station No. 10 is read and BCC value is checked. Also it is supposed
that data in MOOO and in M0O1 is as follow:
MO000 = H1234
I: MO001 = H5678

(D Computer request format (PC — MASTER-K120S Main Unit)

Command
Format name Header | StationNo. | Command Device length | Device name | Numberofdata | Tail | Frame check
type
Frame (Example) ENQ HOA r SB HO6 %MWO000 H02 EOT BCC
H254D5730
ASCll value HO05 H3041 H72 H5342 H3036 H3032 HO04
3030

@ For ACK response after execution of command(PC < MASTER-K120S Main Unit)

Command Number of .
Format name Header | StationNo. | Command Data Tail  |Frame check
type data
Frame (Example) ACK HOA r SB HO4 12345678 ETX BCC
ASCII value H06 H3041 H72 H5342 H3034 |H3132333435363738 03

(@ For NAK response after execution of command(PC < MASTER-K120S Main Unit)

Format name Header | StaionNo> | Command | Command type Error code Tail BCC
Frame (Example) NAK HOA r SB Error code (2Byte) ETX BCC
ASClI value H15 H3041 H72 H5342 Error code (4Byte) HO3
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3) Individual writing of device(W(w)SS)

(1) Introduction

This is a function that writes the PLC device memory directly specified in accord with memory data type.

(2) PC request format

Command | Number of Device ; Frame
Format name Header | StationNo. | Command Device Name Data Tail
type blocks lengh | . check
Frame (Example) | ENQ H20 W(w) SS HO1 HO6 %MW100 | HOOE2 EOT | BCC
ASCII H254D5731 | H30304
HO5 H3230 H57(77) H5353 H3031 H3036 HO4
value 3030 532

1 block(setting can be repeated up to max. 16 blocks)

Item Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.

BCC

This specifies how much of the blocks composed of “[device length][device name]" are in
Number of blocks | this request Format. This can be set up to 16. Therefore, the value of [Number of blocks]
must be set between HO1(ASCII value:3031)-H10(ASCII value:3030).

Device This indicates the number of name's characters that means device, which is allowable up to
length(Name 16 characters. This value is one of ASCII converted from hex type, and the range is from
length of device) | HOL(ASCII value:3031) to H10(ASCII value:3130).

Address to be actually read is entered. This must be ASCII value within 16 characters, and

device
in this name, digits, upper/lower case, and '%' only are allowable to be entered.
If the value to be written in %MW100 area is H A, the data Format must be HO00A. If the
Data value to be written in %MW100 area is H A, the data Format must be HOOOA. In data area,

the ASCII value converted from hex data is entered.

Ex.1
If type of data to be currently written is WORD, the data is H1234, ASCIl code converted value of this is

"31323334" and this content must be entered in data area. Namely, most significant value must be sent first, least

significant value last.

1) Device data types of each block must be the same.
2) If data type is Bit, the data to be written is indicated by bytes of hex. Namely, if Bit value is 0, it must be
indicated by H00(3030), and if 1, by H01(3031).
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(3) Response format (ACK response)

Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ACK H20 W(w) SS ETX BCC
ASClII value H06 H3230 H57(77) H5353 HO03
ltem Explanation
When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
oee each to ASCII values from ACK to ETX is converted into ASCII and added to BCC, and sent.

(4) Response format (NAK response)

Error code . Frame
Format name Header Station No. Command Command type Tail
(Hex 2 Byte) check
Frame (Example) NAK H20 W(w) SS H4252 ETX BCC
ASCII value H15 H3230 H57(77) H5353 H34323532 HO3
Item Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from NAK to ETX is converted into ASCII and added to BCC, and sent.
Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code ’
codes.
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(5) Example

This example supposes that "HFF" is written in M230 of station No. 1 and BCC value is checked.

(D Computer request format (PC — MASTER-K120S main unit)

Command | Number of ‘ Frame
Formatname | Header | StationNo. | Command Device Length | Device Name Data Tail
type blocks check
Frame (Example) | ENQ HO1 w SS HO1 HO06 %MW230 HOOFF EOT | BCC
H254D5732
ASClI value HO5 H3031 H77 H5353 H3031 H3036 H30304646| HO4
3330
@ For ACK response after execution of command(PC < MASTER-K120S main unit)
Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ACK HO1 w SS ETX BCC
ASClI value HO6 H3031 H77 H5353 HO3
(3 For NAK response after execution of command(PC < MASTER-K120S main Unit)
Format name Header Station No. Command Command type Error code Tail | Frame check
Frame (Example) NAK HO1 w SS Error code (2) ETX BCC
ASClI value H15 H3031 H77 H5353 Error code (4) H03
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4) Continuous writing of device(W(w)SB)

(1) Introduction

This is a function that directly specifies PLC device memory and continuously writes data from specified address as much as

specified length.

(2) Request format

Format Station | Comman | Comma | Device Number of data . Frame
Header Device Data Tail
name No. d ndtype | Length (Max.128 Byte) check
Frame
ENQ H10 W(w) SB HO6 | %MW100 HO2 H11112222 | EOT BCC
(Example)
ASCII H254D57 H31313131
HO5 | H3130 | H57(77) | H5342 | H3036 H3032 HO4
value 313030 32323232

1)  Number of data specifies the number according to the type of device. Namely, if the data type of
device is WORD, and number of data is 5, it means that 5 WORDs should be written.
2)  Number of data can be used up to 240Bytes(120 Words).

ltem Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.

BCC

Device This indicates the number of name's characters that means device, which is allowable up to
length(Name length | 16 characters. This value is one of ASCII converted from hex type, and the range is from
of variable) HO1(ASCII value:3031) to H10(ASCII value:3130).

devi Address to be actually read. This must be ASCII value within 16 characters, and in this
evice
name, digits, upper/lower case, and '%' only are allowable to be entered.

8-18



Chapter 8 Communication Functions

(3) Response Format (ACK response)

Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ACK H10 W(w) SB ETX BCC
ASClI value HO6 H3130 H57(77) H5342 HO3
ltem Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte

BCC each to ASCII values from ACK to ETX is converted into ASCIl and added to BCC, and
sent.

(4) Response Format (NAK response)

Error code . Frame
Format name Header Station No. Command Command type Tail
(Hex 2 Byte) check
Frame (Example) ENQ H10 W(w) SB H1132 EOT BCC
ASClI value HO5 H3130 H57(77) H5342 H31313332 HO3

Item Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte

BCC each to ASCII values from NAK to ETX is converted into ASCIl and added to BCC, and

sent.

Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
codes.

Error code
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(5) Example
This example supposes that 2 byte H'AA15 is written in D000 of station No. 1 and BCC value is checked.

(D Computer request Format (PC — MASTER-K120S main unit)

Station Command |  Device Number of . Frame
Formatname | Header Command Device Data Tail
No. type Length data check
Frame (Example)| ENQ | HO1 w SB H06 %DW0000 HO1 | HAA15056F | EOT | BCC
H414131353
ASCllvalue | HO5 | H3031 | H77 H5342 | H3036 |H254457303030 | H3031 HO4
0353646

@ For ACK response after execution of command (PC < MASTER-K120S main unit)

Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ACK HO1 w SB ETX BCC
ASClI value HO06 H3031 H77 H5342 HO3

(@ For NAK response after execution of command(PC < MASTER-K120S main unit)

Format name Header Station No. Command Command type Error code Tail Frame check
Frame (Example) NAK 01 W SB Error code (2) ETX BCC
ASClI value H15 H3031 H77 H5342 Error code (4) HO3
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5) Monitor register(X##)

(1) Introduction
Monitor register can separately register up to 10 in combination with actual variable reading command, and carries out the

registered one through monitor command after registration.

(2) PC request Format

Frame
Format name Header Station No. Command Registration No. Registration Format Tail
check
Frame (Example) ENQ H10 X(x) HO09 Refer to registration Format EOT BCC
ASClII value HO05 H3130 H58(78) H3039 [3%] HO4
Item Explanation
BCC When command is lowercase(x), only one lower byte of the value resulted by adding 1 byte
each to ASCII values from ENQ to EOT is converted into ASCII, added to BCC.
_ This can be registered up to 10(0 to 9, H00-H09), and if an already registered No. is
Register No.

registered again, the one currently being executed is registered.

_ This is used to before EOT in command of Formats of separate reading of variable,
Register Format

continuous  reading, and named variable reading.

% Register Format : Register Format of request Formats must select and use only one of the followings.

@ Individual reading of device

RSS Number of blocks(2 Byte) Device length (2 Byte) Device name (16 Byte)

1 block(max. 16 blocks)

@ Continuous reading of device

RSB Device length (2 Byte) Device name (16 Byte) Number of data
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(3) Response Format (ACK response)

Format name Header Station No. Command Registration No. Tail Frame check
Frame (Example) ACK H10 X(x) HO9 ETX BCC
ASCII value HO6 H3130 H58(78) H3039 HO3
ltem Explanation

When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte

BCC each to ASCII values from ACK to ETX is converted into ASCIlI and added to BCC, and

sent.

(4) Response Format (NAK response)

Registration Error code . Frame
Format name Header Station No. Command Tail
No. (Hex 2Byte) check
Frame (Example) ACK H10 X(X) H09 H1132 ETX BCC
ASClIl value HO6 H3130 H58(78) H3039 H31313332 HO3
Item Explanation

When command is one of lower case(r), only one lower byte of the value resulted by adding
BCC 1 Byte each to ASCII values from NAK to ETX is converted into ASCIl and added to BCC,
and sent.

Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code

codes.
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(5) Example

This example supposes that device M0OO of station NO. 1 is monitor registered.

(D Computer request Format (PC — MASTER-K120S main unit)

- Registration Format
Registration .
Formatname | Header |StationNo.| Command Number of Tail | Frame check
No. Riftt Device length | Device name
blocks
Frame (Example) ENQ HO1 X HO1 RSS HO1 H06 %MWO000 | EOT BCC
H255457
ASClI value HO5 H3031 H78 H3031 |H525353 H3031 H3036 HO04
303030
@ For ACK response after execution of command(PC < MASTER-K120S main unit)
Format name Header Station No. Command Registration No. Tail Frame check
Frame (Example) ACK HO1 X HO1 ETX BCC
ASClI value HO6 H3031 H78 H3031 HO3

(@ For NAK response after execution of command (PC < MASTER-K120S main unit)

Format name Header Station No. Command Registration No. Error code Tail Frame check
Frame (Example) NAK HO1 X HO1 Error code (2) ETX BCC
ASClI value H15 H3031 H78 H3031 Error code (4) HO3
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6) Monitor execution(Y##)

(1) Introduction
This is a function that carries out the reading of the variable registered by monitor register. This also specifies a registered

number and carries out reading of the variable registered by the number.

(2) PC request Format

Format name Header Station No. Command Registration No. Tal Frame check
Frame (Example) ENQ H10 Y(y) HO09 EOT BCC
ASCII value HO5 H3130 H59(79) H3039 HO3
ltem Explanation

Register No. uses the same number registered during monitor register for monitor execution.

It is possible to set from 00-09(H00-H09).

When command is lower case(y), only one lower byte of the value resulted by adding 1 byte

Register No.

BCC

each to ASCII values from ENQ to EOT is converted into ASCII, added to BCC.

(3) Response Format(ACK response)

@ In case that the register Format of register No. is the Individual reading of device

Station Registratio | Numberof |  Number of . Frame
Format name Header Command Data Tail
No. n No. Blocks data check
Frame (Example) | ACK H10 Y(y) H09 Ho1 HO4 H9183AABB | ETX BCC
H3931383341
ASCII value HO6 H3130 | H59(79) H3039 H3031 H3034 HO3
414242

@ In case that the register Format of register No. is the continuous reading of device

Station Registration . Frame
Format name Header Command Number of data Data Tail
No. No. check
Frame (Example) |  ACK H10 Y(y) HO9 HO4 H9183AABB ETX BCC
ASCII value HO6 H3130 | H59(79) H3039 H3034 H3931383341414242 HO3
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(4) Response Format (NAK response)

Registration Error code .
Format name Header Station No. Command Tail Frame check
No. (Hex 2Byte)
Frame (Example) NAK H10 Y(y) H09 H1132 ETX BCC
ASClII value H15 H3130 H59(79) H3039 H31313332 HO3
Item Explanation

When command is lowercase(y), only one lower byte of the value resulted by adding 1 Byte

BCC each to ASCII values from NAK to ETX is converted into ASCII and added to BCC, and
sent.
Hex and 2 bytes (ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error
Error code
codes.
(5) Example

This example supposes that registered device No. 1 of station No. 1 is read. and BCC value is checked. And it is supposed

that device M0OO is registered and the number of blocks is 1.

(D Computer request Format (PC — MASTER-K120S Main Unit)

Format name Header Station No. Command Registration No. Tal Frame check
Frame (Example) ENQ HO1 y HO1 EOT BCC
ASCII value HO5 H3031 H79 H3031 HO4

@ For ACK response after execution of command (PC < MASTER-K120S Main Unit)

Registration Number of . Frame
Format name Header | StationNo. | Command Number of Blocks Data Tail
No. data check
Frame (Example) ACK HO1 y HO1 HO1 HO4 H23422339 | ETX | BCC
H3233343232
ASCII value HO6 H3031 H79 H3031 H3031 H3034 HO3
333339

(@ For NAK response after execution of command (PC < MASTER-K120S Main Unit)

Format name Header Station No. Command Registration No. Error code Tail Frame check
Frame (Example) NAK HO1 y HO1 Error code (2) ETX BCC
ASCll value H15 H3031 H79 H3031 Error code (4) H03
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7) Reading PLC Status(RST)

(1) Introduction
This is a function that reads flag list including operating status of PLC and error information.

2) PC request Format

Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ENQ HOA R(r) ST EOT BCC
ASClI value HO5 H3041 H52(72) H5354 HO4
ltem Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ENQ to EOT is converted into ASCII and added to BCC.

(3) Response Format (ACK response)

. Command PLC status data ; Frame
Format name Header Station No. Command Tail
type (Hex 20 Byte) check
Frame (Example) ACK HOA R(r) ST Status data Format ETX BCC
ASClI value HO6 H3041 H52(72) H5354 [#1] HO3
ltem Explanation
BCC When command is lowercase(r), only one lower byte of the value resulted by adding 1 Byte
each to ASCII values from ACK to ETX is converted into ASCII and added to BCC, and sent.

1 PLC status data: data Format is 20 bytes in hex Format and converted into ASCII code. Its contents are constituted as

below table after converting ASCII code into hex data.

1] 2345|6789 ]10]1nn|12]13]14]15]16]17]18]19] 20|
~ ~ S anien andem et e e —~— —
Null CPU Ver.CPU null connection Null
Type No. Mode
o CPU Type
CPU Type K120S K80S K200SA K200SB K200SC K300S K1000S
Code 42 41 3A 3B 3C 33 32
e \ersion No.
Ex) Bit

lofofJofz1]ofo]1]0] — version12

e CPU Mode ¢ Connection
Ex) Bit Ex) Bit
- [-[-Joofo]of-] -L-T-f-1-[-lofo]
Bitl1 | Bit2 Bit 3 Bit 4 Bit 0 Bit 1
Stop | Run | PAUSE | DEBUG Local Remote
Mode | Mode | Mode Mode connection connection
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(4) Response Format ( NAK response)

Error code .
Format name Header Station No. Command Command type Tail Frame check
(Hex 2 Byte)
Frame (Example) NAK HOA R(r) ST H1132 ETX BCC
ASClI value 15 3041 5272 5354 31313332 03

* When command is one of lower case(r), only one lower byte of the value resulted by adding 1 Byte each to ASCII values
from NAK to ETX is converted into ASCII and added to BCC, and sent.
* Hex and 2 bytes(ASCII code, 4 bytes) indicate error type. For the details, see 8.1.8 Error codes.

(5) Example
This example supposes that the status of MASTER-K120S Main unit of station No. 1 is read.

(D Computer request Format (PC — MASTER-K120S Main Unit)

Format name Header Station No. Command Command type Tail Frame check
Frame (Example) ENQ HO1 R(r) ST EOT BCC
ASCII value HO5 H3031 H52(72) H5354 HO4

@ For ACK response after execution of command (PC <= MASTER-K120S Main Unit)

Format name Header Station No. Command | Command type Status data Tail Frame check
See status data
Frame (Example) ACK HO1 R(r) ST ETX BCC
Format
ASClIl value HO6 H3031 H52(72) H5354 HO3

(3 For NAK response after execution of command (PC < MASTER-K120S Main Unit)

Format name Header Station No. Command Command type Error code Tail Frame check
Frame (Example) NAK HO1 R(1) ST Error code (2) ETX BCC
ASCIl value H15 H3031 H52(72) H5354 Error code (4) HO3
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8.1.7 1:1, 1:n Built-in communication between MASTER-K120S's

1) Introduction

1:1 built-in communication between MASTER-K120S's is that which constitutes a built-in communication system with the
method of 1(master) : 1(slave). Setting Base parameter and communication parameter in KGLWIN can easily constitute this

system. Communication protocol currently applied is the same with Cnet I/F used for MASTER-K. Main functions are following.

e |t can organize device area into 64 data access blocks by WORD unit, and set a communication time-out limit for each
block.

o |t can reestablish flag in relation with error codes and slave PLC operating mode according to parameter setting.

o |t can reset flag related with error codes and sending/receiving error frequency of each parameter.

o |t monitors communication status, using monitoring function of KGLWIN.

MASTER-K120S MASTER-K120S
main unit G7E-DR10A main unit
(Master: station no. 1) (Slave: station No. 31)
oy A R B\ /3
K
BT

1:1 built-in communication between MASTER-K120S

This communication cabling map is the same for (3) 1:1 Connecting with other MASTER-K120S in 8.1.2 "System configuration

method using built-in communication.”
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2) Parameter setting

(1) Communication Parameter Setting
© Open a new project file from KGLWIN
- MASTER-K120S must be selected as PLC type.

o After selecting communication parameter from KGLWIN and clicking twice, this window comes up.

(@) When uses Ch.0 : Built-in RS-232C or External Cnet I/F module
tar [f Projectl]

. _ (0] x|
Basic | Interrupt [CommCho CommChil|PID(TUN)|PID(CALY| P 0 S | Analoy | HSCChO | HSCChl | HSCCh2
Communication | [Enable =] - Protocol and Mode
Timeout in Master Mode: |5IJD ms
—Cornmunication Method :
Station Mumber @ [0 -] Dedmated”
Baud Rate : T — Data Bit : lﬁ : . [~ Read Status of Slave PLC List I
ave
Parity Bit : |N0ne vI Stop Bit : |] vl Madbus
L = Master T L Pl
Comrmunication Channel  Slave ransmission
& R3232C Mull Modern or R3422/485 User Defined
" R5232C Mod Dedicated Li Init C d: = Mast |
odem{Dedicated Line Init Cornman aster List
 RS232C Dial-up Modem ATZ £ Slave
" Mo Protocal
FIELDEUS
 Master List
" Slave —I

(b) When uses Ch.1 : Built-in RS-485

= Parameter [ Prajectl] N [=] 3]
Basic | Interrunt |CommChO | CommcCh1 PID{TUN) |PID(CAL)| P 0 S | Analog | HSCChO | HSCChl | HSCCh2
Eommunication . IW 'l —Protocol and Mode
Tirmeout in Master Mode: 500 s
—Communication Method
. Dedicated
Station Murnber ||J vl
Baud Fiate : T30 = Diata Bit | Iﬁ :: :1|aster [T Read| Status of Slave BLC Li=t |
+ Slave
Parity Bit : INune vl Stop Bit @ |] vl Madhus
.  Master T . =
Cornrmunication Channel  Slave ransmission
User Defined
@ R5485 & Master
List
= Slave —I
" Mo Protocol

8-29



Chapter 8 Communication Functions

o Set according to the following table

Item Contents
Station No. Sets one of station from 0 to 31.
Baud rate Sets one of 1200, 2400, 4800, 9600, 19200, 38400, 57600 bps
Data hit Sets one of 7 or 8 Bits
Parity bit Sets one of none, Even, Odd
Stop bit Sets one of 1 or 2 Bit(s)
e RS232C null modem or RS422/485: can be selected as a communication channel when  communication is
processed by built-in functions of MASTER-K120S Main unit or Cnet I/F module (G7L-CUEC).
e RS232C dedicated modem : can be selected when communication is processed by Cnet I/F module (G7L-
o CUEC).
Communication . - . .
" | e RS232C dial-up modem: can be selected when common modem communication calling the opponent station
channe
is processed by Cnet I/F module (G7L-CUEC).
* Notes: RS232C dedicated modem and RS232C dial-up modem communication can be processed only by
Cnet I/F module (G7L-CUEC) supporting RS-232C, not Cnet I/F module (G7L-CUEC) supporting RS-
422/485.
e It's an interval waiting after sending request frame from Master MASTER-K120S before receiving a
_ _ response.
Timeout in )
o default value is 500ms.
Master Mode , _ , , . _ . .
e Setting must be done in consideration of maximum interval of sending and receiving cycle of a master PLC.
o |f the time out is less than the maximum interval of the s/r cycle, error can occur.
Dedicated ]
Master MASTER-K120S can read from and write on Slave MASTER-K120S.
Master/Slave

Read status of
slave PLC

can be select especially when you read Slave MASTER-K120S for monitoring, but not for the other purposes,
lest it may cause decreasing communication speed.

(2) Setting registration list

o Click 'master' from 'exclusive use" in protocol and sending mode' then 'List' button will be activated.

—Protocaol and Mode

Tirmeout in Master Mode:

|5IJD m=
List |

Dedicated

Modbus

 Master o

 Slave Transmission I.’-‘-.SCII "I
User Defined

" Master

List

" Slave —I

= Mo Protocol
FIELDELS

= Mastar Lizi

i Slave —I
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o Click the ‘List’ button to open the registration list window.

Dedicated
—Entry List
Mo, Station Mo, Type From &rea To Area  Size
1] -
1
2
3
4
5
g
7
]
g
1
11
12
13
14
15
16
17
:
2 =
Ueletel, [Cop,., | =it |
Cancel | Help |

o Total 64 data blocks can be assigned. But it's not possible to set a register number.

o Sending and receiving data size can be set up to 60 Words.

o Set device area
- Sending: reading device area P,M,L,K,T,C,D,S
- Receiving : reading device area P,M,L,K,T,C,D,S

saving device area : P,M,L,K,T,C,D,S
saving device area : P,M,L,K,T,C,D,S

 Designate station no., size, mode, area in following windows.

Private ltern Edit

Station Mo, u [0~31)
Size(Ward) |l £1~B0)

~Mode ——— S
' Send

= Receive

Area

Fram : |DUUUU (P.MLEFT.C &rea)
To: paaoo PMLELT.C aread

[ ok 1]

Cancel

Help

- Station no. : set the number of the slave or opponent station.

- Mode : click 'send' for writing data on the slave station, or 'receive’ for reading from it.

- Size : data size for reading and writing of the master station can be specified up to 60 words.

- Area:
Item Sending mode Receiving mode

that is in the master station to temporarily | that is in the slave station for the data to
Area(from) _

save the data to be written. be read.

o . . that is in the master station to temporarily
Area(to) | thatis in the slave station to write the data.
save the data to be read.
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3) Flag related with operating status

(1) Sending/receiving error count for each station (total 32 stations)

Error code is saved following area according to station

Station Device Station Device Remarks
0,1 D4400 16,17 D4408
2,3 D4401 18,19 D4409
45 D4401 20,21 D4410
6,7 D4403 22,23 D4411 Each device contains the Information of 2 station
8,9 D4404 24,25 D4412 . . L ,
10,11 DA405 26,27 D4413 The information of each station is saved in 1byte.
12,13 D4406 28,29 D4414
14,15 D4407 30,31 D4415
Error code
Error code Contents Remarks
Timeout error for response
Received NAK
(2) Sending/receiving error contents of each station (total 32 stations)
Error count number is saved following area according to station
Station Device Station Device Remarks
0,1 D4416 16,17 D4424
2,3 D4417 18,19 D4425
4,5 D4418 20,21 D4426
6,7 D4419 22,23 D4427 Each device contains the Information of 2 station
8,9 D4420 24,25 D4428 . . o .
1011 DA421 26.27 D4229 The information of each station is saved in 1byte.
12,13 D4422 28,29 D4430
14,15 D4423 30,31 D4431

(3) Slave PLC mode and error contents of each station (total 32 stations)

Error Information of PLC is saved following area according to station

Station Device Station Device Remarks

0,1 D4432 16,17 D4440

2,3 D4433 18,19 D4441

45 D4434 20,21 D4442

6,7 D4435 22,23 D4443 Each device contains the Information of 2 station
12:?1 Biig? ggg? gjjjg The information of each station is saved in 1byte.
12,13 D4438 28,29 D4446
14,15 D4439 30,31 D4447
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e Error bit

b7

b6 b5 b4 b3

b2 bl b0

Operation mode of slave PLC
b4 : STOP
b5 : RUN

b6 : PAUSE
b7 : DEBUG

(4) Status flag of the master PLC

Status Information of master PLC is saved in D4448

b15

b3

Reserved

£ ) l
Error status of slave PLC

1: Error
0 : Normal

b2 bl b0

<«— D4448

%{—/
b1 : be set in case station is duplicated
b2 : be set in case device area over

(5) Max/min/current sending/receiving cycle of set parameter

Contents: the interval between after sending and before receiving

Saved area (Channel 0)

Saved area(Channel 1)

Max. D4449 — D4450 D4349 — D4350
Min. D4451 — D4452 D4351 — D4352
Current D4453 — D4454 D4353 — D4354
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4) Example

MASTER-K120S main unit

(Master : Station No. 0)

V2

G7E-DR10A

MASTER-K120S main unit
(Slave : Station No. 31)

/9]

1:1 built-in communication between MASTER-K120S

¢ Device M00O is increased by program per 1 second.

o Writing M0OO to output area P004 of slave

¢ Reading slave’s output area P004

o Writing it to master's output area P009

The following example uses the above diagram to explain the operation of MASTER-K120S main unit.

o The data of the master MASTER-K120S main unit is increased by INCP instruction and sent to be written on the output

contact point P004 of the slave MASTER-K120S main unit. And in return, the master MASTER-K120S main unit reads

the data that is written on the output contact point of the slave MASTER-K120S to write them on the output contact
point of extended digital input/output module, G7E-DR10A.

(1) Setting communication parameter of the master station and its program
(® Work on the master station 0.

(2 Open a new project file and a new program for the master station.

(3 Double click parameter item for parameter settings. If you click the Comm. button in parameter window in KGLWIN,

you can see the following window of the communication parameter

= Parameter [Mew Projectl]

=10l x]

Basic | Interrupt [CommChO Commchi | PID(TUN) |PID(CAL)| PO S | Analog | HSCChO | HSCChl | HSCCh2

— Cornmunication Method

Station Murmnber |D vl
Baud Rate : 19200 A
Parity Bit : INone vl

Cormrunication Channel

Communication :  [Enable =]
Data Bit : |8 vl
Stop Bit @ |] vl

¢ RAS232C Dial-up Modem

& ASZ3C Mull Modern or R5422/485
" R3232C Modem(Dedicated Line Init Command :

ATZ

8-34
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Timeout in Master Mode:

Dedicated

500 me

2
 Slave

[~ Read Status of Slave PLC List |

Modbus
& Master _
 Slave Transmission IASCII vl
User Defined
" Master
List
 Slave —I
= Mo Protocol
FIELDBUS
& Master List |
" Slave
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(@) Set parameters as the following table.

- Protocol
Communication Method
and mode
Comm-
Stationno. | Baudrate | Databit | Parity bit | Stopbit | Communication channel | Timeout Dedicated
unication
RS232C null modem or
Enable 0 19200 8 None 1 500ms Master
RS422/485

(® Click ‘List’ button to activate registration list window

Dedicated
~Entry List
Mo, Station Mo, Twpe  From Area To Area  Size
1] -
1
z
3
4
5
E
7
g
g
1n
1
12
13
14
15
16
17
:
2 [
[elete, COpELL,, i Edit,,, ;

Cancel i Help i

(® double click list number ‘0’ in ‘List’ window , then following window for ‘Private 1 item 0 edit' is open

Pri

fet eeeen B

ivate [tern Edit

Station Mo,

Size(WMord)

- Brea

331 (0”31) MDdE -------- _

¥ Send

[ {1~60) " Receive

Frarm @

To:

iMDDD (P.MLEFTC &ea)
iPDDd{ PMLET.C Area)

(0] i Cancel | Help i

@ Set parameters like the following table and click ‘OK’ button.

Station No.

Size

Mode

Area to read(From) Area to save(to)

31

Send

MO0O (See the above) P004 (See the above)
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The registration list ‘0’ registered in the registration list can be confirmed through a window like the following.

Dedicated x|
—Entry List

Mo, Station Mo, Type  From &rea To Area  Size

I 31 end P L0 F04 |

3

4

5

£

7

a8

g

10

1

12

13

14

15

16

17

:

20 =

Delete...' Copy... | Edit... |

Ok I Cancel| Help |

@ Double click the No. 1 for receive parameter setting and Set parameters like the following table and click ‘OK’ button.

Station No. Size Mode Area to read(From) Area to save(to)

31 1 Receive P004 (See the above) P009 (See the above)

Cedicated x|
—Entry List

Mo, Station Mo, Type  From Area To Area  Size

1] 31 Dend A0 Pud T .
1 31 Receaive P04 Pa0g 1

i

5

G

7

a

|

10

1

12

13

14

15

16

17

19

20 Jid

Delete...| Copy... | Edit... |

Ok | Cance|| Help |

8-36



Chapter 8 Communication Functions

(2) Program
7 Program [New Projectl] !EIE
ROAF W — | <HD+%|@@|@@||E|§|E§|DVND¢J
I I
FDDQ|3 ﬂ
0 —| | INCP MODD |-
4 || END
| | LA
(2) Parameter setting for slave station.
(D Set parameters as the following table.
= Parameter [New Project]] o ] 4]
Basic | Interrunt [CommChO CommChi |PID(TUN)|PID(CALY| PO S | Analoy | HSCChO | HSCChi | HSCChZ
Communication :  [Enable = ~Protocol and Mode
Timeout in Master Mode: 500 ms
— Comrmunication Method
\ Dedicated
Station Mumber |31 "I
Biaud Fate I—_I1SEDD = Data Bit l__,B = :: E;ﬂasfr [T Fead tatus of Elawe PLE Ll
Parity Bit : |Nnne "I Stop Bit |I vl Modbus
= Master
Communication Channel  Slave Transmission |ﬂ«SC|I vl
= RS232C Mull Modem or RS422/485 User Defined
& R5232C Modem{Dedicated Line  Init Cormmand ¢ = Master List |
¢ R3232C Dial-up Madem ATZ " Slave
= Mo Protocol
FIELDBUS
" Master List
" Slave —I
o Protocol
Communication Method
and mode
Commu- . _ - . - . .
Station no. | Baudrate | Databit | Parity bit | Stop bit | Communication channel Timeout Dedicated
nication
RS232C null modem or
Enable 31 19200 8 None slave
RS422/485

(@ Slave station does not need program.

(3 Baud rate, parity bit, data bit, stop bit setting must be same with master station.
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8.1.8 Error code
Error code Error type Error condition and causes Treatment
H0001 |PLC system error Interface with PLC is impossible. Off/On the power
) Check if other letters than capitals/small letters,
Errors occurred when exchanging ASCII . .
H0011 |Data error numbers, and (‘%',"_',")) in device and data, correct
data to numbers. )
and execute again.
Set a wrong device memory that is to use
H0021 |Command error Check commands.
commands other than w(W), r(R), x(X), y(Y), s(S)
Wrong command type that is to use characters
H0031 |Command type error |like wSS, wSB using other letters from “SS” or(Check command type
“Sp"
) Set wrong device memory other than )
H1132  |Device memory error Check device type
PM.LK,T,CFD,S
) o ) Correct length of data
] The number of data in execution is 0 or bigger o
H1232 |Data size error (If data type is bite, the number of data
than 128 bytes.
must be from 1 ~ 128.)
When use other characters than x (X), w (W)
at MASTER-K120S. When use b (B), d (D) at )
H2432  |Data type error Check data type and execute again.
MASTER-K120S.
Ex1) Use commands like %DB or %DD.
Device request ] ]
H7132 When omit %. Check Format, correct and execute again.
Format error
. When exceed assigned area. Correct the size within the assigned area and execute
H2232  |Area exceeding error )
Ex1) MX2000 or %DW5000 again.
Monitor execution o ) Rearrange the monitor register no. not to go over than
H0190 Exceeding limit of register No.
error 9 and reset.
) ) R ) Rearrange the monitor register no. not to go over than
H0290  Monitor register error [Exceeding limit of register No.
9 and reset.
When use commands that aren’t supported. Be familiar with the manual.
H6001 |Syntax error Ex1) When use device Check if the system stopped.
like %MX100 in RSB command reset
H6010 |Syntax error OVER-RUN, FRAME error Be familiar with the manual.
Confirm the setting of the communication ports of RS-
H6020 |Syntax error TIME_OUT error 232C.
reset
H6030 |Syntax error Syntax error in commands Check if each sends frame has ENQ, EOT.
H6040  |Syntax error When a FRAME text exceeds over 256 bytes.  [Rearrange send frame not to go over 256 bytes.
HB050 |Syntax error BCC error Check if BCC is right.
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8.2 User Defined Protocol Communication

8.2.1 Introduction

User Defined Protocol Communication allows users who do communication between MASTER-K120S main unit and other kind
of device to define the other company’s protocol at MASTER-K PLC. There’re a number of kinds of protocols made by many
companies, that it's difficult to have all protocols in it. So if a user defines a protocol that can be applied to his/her purpose,
MASTER-K120S main unit executes the communication with the other kind of device through the defined protocol.

For this, protocol frame must be defined in KGLWIN (Version 2.0 or higher). And exact knowledge about the contents of the
protocol defined by the user is vital in making the communication possible. KGLWIN can download a user defined protocol
frame into MASTER-K120S main unit and it is saved. it is not erased by power's off/on. For using user-defined mode, he/she
should program with instruction controlling sending of PLC as well as edit frames. This section explains User Defined Protocol

Communication setting & usage.

8.2.2 Parameter Setting
1) Setting Communications Parameter
(1) Open a new project file from KGLWIN and select K120S as PLC type

(2) After setting communication parameter at KGLWIN. Double click it to activate this window.

S Parameter [Mew Project]] ) o ] ]
Basic | Interrupt [CommChO CommcChi | PID(TUN)| PID(CAL)| PO S | Analog | HSCCho | HSCChi | HSCCh2
Communication ¢ [Enable x| ~Protocol and Mode
Timeout in Master Mode: |EDD ms
— Comrunication Method
. Dedicated
Station Mumber @ |U vl
Baud Fate : T = Data Eit - Iﬁ ; r:laster I~ Read Status of 5lave PLC List |
ave
Parity Bit : INnne vl Stop Bit |] vI Madbus
o  Master o PXTl]
Cormunication Channel -~ Slave Transmission >
= RS232C Mull Modem or R5422/485 User Defined
¢ RS232C ModemiDedicated Line  Init C d v fastar
odem({Dedicated Line Init Comman : List |
¢ RS232C Dial-up Modem ATZ " Slave
Mo Protocol
FIELDELS
o Master List
¢ Slave —I
(3) Setaccording to the following table.
Communication Method Protocol and mode
Communi Station Baud Data Parity ) Communication ) User
) . ) Stop bit Timeout )
—cation no. rate bit bit channel defined
RS232C nul | modem
Enable 0 19200 8 None 1 500ms Master
or RS422/485

8-39



Chapter 8 Communication Functions

2)

Setting frame

(2) Click “List" button to activate the following window.

User Defined
Frame List
1 Mot defined .
2 Mot defined WS
3 Mot defined Header:
4 Mot defined .
4 Mot defined Se:
B Mot defined SG2
7 Mot defined .
& Mot defined Se
9 Mot defined 5G4
10 Mot defined b
11 Mot defined SIeE
12 Mot defined SGE:
13 Mot defined o
14 Mot defined ST
15 Mot defined SGE:
Tailer:
BCC:

—Frame Information

Ok |

Cancel |

Frame 0

(2) Select one of 1~ 15 in frame list to open the following window.

Header : li TR

~Seament 1 Segment s

Type: lﬁ l— Type: j I

& Hewlnput €0 ASE Hpt: Sizat I—EME & Hewlnput € A6 Hpt: Sizat I—EME
—Segment 2 —Segment B

Type: I—L, l— Type: j |

& Hesdlnput ) ASChpot Siees I—Bﬁe & Heslnput. ) ASCHpot SigEs I—BY‘E
~Seament 3 ~Segment 7

Type: lﬁ I— Type: j I

&) Hewlnput: €5 ASEI pot SIEE! I—B\de &) Hewlnput: €5 ASE pot SIEE! I—Elyle
—Seament 4 —Segment 8

we 2 T ||wel 3 I

& Helnpit, € ASCIRHIE Sizet l—B!ﬁe & Helnput. € A5G Rput Size: I—B\ﬂe

Tailer: I B SE |

o1

Cancel |

@ Frame specification

e Header

- Used in [Header] type.

- Possible characters, as headers are 1 alphabet letter, 1 numeric number, or control characters as below.

Available Control Code
NUL(HO0) | SOH(HO1) | STX(HO02) | ETX(HO3) | EOT(HO4) | ENQ(HO5) | ACK(H06) | BEL(HO7)
BS(H08) HT(HO09) LF(HOA) VT(HOB) | FF(HOC) CR(HOD) SO(HOE) S1(HOF)
DLE(H10) | DC1(H11) | DC2(H12) | DC3(H13) | DC4(H14) | NAK(H15) | SYN(H16) | ETB(H17)
CAN(H18) | EM(H19) | SUB(H1A) | ESCHIB) | FS(HIC) GS(H1D) RS(HIE) | US(HIF)
DEL(H7F)
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Example 1) [NUL], [ENQ], [1], [A] : Possible  Example 2) NUL, ENQ, [12], [ABC] : impossible
- Itis allowed to be only 3 consecutive characters.
Example 3) [ENQ][STX][NUL] : Possible Example 4) [A][NUL][ENQ][STX] : impossible

e Send/ Receive
- Not defined : It is the initial value that doesn’t declare a frame format.
- Send : It is that declares send frame.
- Receive : It is that declares receive frame.
- When Frame 0 window is activated, Tx/Rx term is set as “Not defined,” and all the segments are not in

activation.

o Segment (1-8): Enter segment by segment to separate fixed sending data area (CONSTANT) and device

area (Array).

ltem Contents
Type: |MONE - To set a segment type, therere NONE (not defined), CONST (fixed data

area), ARRAY (Device area). CONST declares commands and fixed data
that are used for communication frame and ARRAY is used to input and save
the data needed for interactive communication. ARRAY type must be always
set by byte.

[ He:{

This field is to declare commands and fixed data that will be used in communication
frame and constant data to be declared by inputting. ASCII input must be done
within 10 characters and hex within 20 characters. If the number exceeds the limit,
set the next segment as the same type and continue to input there. As an
dedicated protocol communication, 10RSB06%MW10006 is a frame to execute
reading 6 word data from M100 at the slave station no. 16.

Ex1) 10RSB06%MW10006

—Segment 1

Type: ICONST v[ |1m=:sana

™ HexInput % ASCI Input Bize: I Buyte

—Segment 2

Tupe: ICONST v[ |%mw1nnua

' Hexlnput % ASCI Input Size | Byte

If the segment is declared as ARRAY type, designate transmitting device (P,M,L,K,
F,T,C,D) and number of transmitting. The unit is byte
Ex2) If you want to transmit D000 ~ D003, the setting is as below.

(transmitting device : DOOO , number of transmitting : 6 bytes)
Segment 3

Type: I.&HHK-‘N vI {Dooo

I~ SendbpASCH Corwetting  Si2e |3 Byt
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[tem Contents

Itis a radio button to select the input type of commands. There're 2 kinds as hex or
ASClI value.

Ex1)ASCII:10RSB06%MW100

Ex2) Hex :3130525342 3036 255744313030

© Hexlnput & ASCI Input

I~ Send by ASCIl Gonverting If ARRAY is set, it asks whether it would convert data to ASCII to send (at send

[~ Receive by Hex Corverting frame), or convert to hexadecimal to receive(at receive frame).

Size: I Biyte

If ARRAY is set, the size of area is to be set by byte. The unitis a byte.

e Talil
- Used in [Tail] type.

- Possible characters as headers are 1 alphabet letter, 1 numeric number, or control characters as below

Available Control Code
NUL(HOO) | SOH(HO1) | STX(H02) | ETX(H03) | EOT(HO4) | ENQ(HO5) | ACK(HO6) | BEL(HO7)
BS(H08) HT(HO9) LF(HOA) VT(HOB) | FF(HOC) CR(HOD) SO(HOE) S1(HOF)
DLE(H10) | DCL(H11) | DC2(H12) | DC3(H13) | DCA(H14) | NAK(H15) | SYN(H16) | ETB(H17)
CAN(H18) | EM(H19) | SUB(H1A) | ESC(H1B) FS(H1C) GS(H1D) RSHIE) | US(HIF)
DEL(H7F)

Example 1) [NUL], [ENQ], [1], [A] : Possible  Example 2) NUL, ENQ , [12], [ABC] : impossible

- Itis allowed to be only 3 consecutive characters.

Example 3) [ENQ][STX][NUL] : Possible Example 4) [A][NUL]J[ENQ][STX] : impossible

- It's possible to use BCC that can detect errors. BCC must be set as [BCC] to be used. To set BCC contents,
click “BCC Setting” button on the right side.

Example 5)

Tailer; I ECT] [BCC BCC Sefting |
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e BCC setting: set BCC when it is needed.

—Data Type
- ASCI & Hex
—Check Rule
¢ Default
Sl 1 i SN 2
= HMOR 1 ~ WOR 2
ML 1 ML 2
Range | ex) H[]-T(0]
Complement : [Mone =] mask:| &x) °FF |FF
&FF
Cancel |

Item Contents
Data Tvoe ASCII adds 2 bytes BCC value in ASCII type to frame. Hex adds 1 byte BCC value in Hex type to
w frame. For the detailed setting BCC, refer to 8.1.6 “Execution of Commands”.
Defaut Itis that sum all the data from 24 data to the data before the data marked as [BCC] and input the
result to the [BCC] area
SUM1 | BCC method uses sum like defaults, but the user can set the BCC area.
SUM2 BCC method is the same with SUM 1, but it's used when the user masks any value to the last BCC
o value.
e
‘S| XOR1 | BCCmethodis OR (Exclusive OR).
=
(&)
XOR2 BCC method is the same with XOR 1, but it's used when the user masks any value to the last BCC
value.
MUL1 | BCC method is MULTIPLY that is, multiplication.
MUL 2 BCC method is the same with MUL 1, but it's used when the user masks any value to the last BCC
value.
H signifies header, S is for segment, and T is for tail.
Range Ex1) When header is set as [ENQ][STX], tail is set as [EOT][ETX], and the range of setting
BCC is to be from [STX] to [ETX], then set as H [1]~T [1].
Itis to set whether not to take complement number or to take the complement number of 1 or 2 at
Complement | [BCC] value. If mask setting is done after taking a complement number, the user can set any value to
do masking.
Sets any value and method of masking.
Mask Ex1) When masking by XOR method, using a value, HFF : "FF
Ex2) When masking by OR method, using a value, HFF : |FF
When masking by AND method, using a value, HFF : &FF
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o Frame size
- ASCIl communication : max. 128 bytes

- Hex communication : max. 256 bytes

e Linkrelay (L)
- It's a flag to indicate whether a user defined frame is received in the order set by the user.

- If the received frame is matched with the declared frame in frame list number 3, LO03 starts blinking
0—>1—0).

o When frame receiving is done, MASTER-K120S main unit check if there's any match between the received frame
and the declared frame in frame list. If there is, let the Link relay L(n) flag blink and save the received data in the

assigned area.

BCC calculation example> When frame is set as below, the result of calculation is as follow.

[EOTIECC]

(1) Default setting
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The last transmitting frame
The kinds of
The value of sum check BCC Type setting
Input segment
ASCII Type Hex Type
ASCII Input 31+32+33+34 +04 = CE 0531323334044341 053132333404 CE
Hex Input 12 + 34 +04 = 4A 051234043441 05123404 4A
(2) SUM 1, XOR 1 or MUL 1 setting.
BCC Setting ]|
—Dlata Type
— Check Rule
i Default
@ SUM T " SUM 2
 ®ORA " =0R 2
" MUL A " MUL 2
Range |H[1 I~ TI0] ex] HIO]~T[0]
Complement : INnne 'I b azk - I&FF ex] “FF |FF
&FF
Corco |

@ sum1
i The last transmitting frame
The kinds of _
_ The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCIl Input 05+31+32+33+34 +04 =D3 0531323334044433 053132333404D3
Hex Input 05+12+34+04=4F 05123404 34 46 05123404 4F
@ XOR1
i The last transmitting frame
The kinds of )
_ The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCII Input 05731732733734"704=05 0531323334043035 053132333404 05
Hex Input 05112734704=27 051234043237 0512340427
® MuL1
) The last transmitting frame
The kinds of i
, The value of sum check BCC Type setting
segment input
ASCII Type Hex Type
ASCIl Input 05x31x32x33x34x04=60 053132333404 3630 053132333404 60
Hex Input 05x12x34x04=20 051234043230 0512340420
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@ Complement setting : Complement calculation as below

example> 1's and 2's Complements of D3

bit 7 bit 0
1 1 Jo0]1]o]o 1 1] =hD3sumcheckvalue)
bit 7 bit 0

o Jo 1o 11 T]o ] o | Ycomplement=h2C(thelastsumcheckvalue)

[0 Jo[1JoJ]1]1TJo 1] 2complement=1 complement+1=h 2D(the last sum check

(® Mask setting : Masking method is as below

bit 7 bit 0

1 1 ]o0 1 ]0o]o /11| =hD3(sumcheckvalue)
bit 7 bit 0 .

1 [ 1 [ 1 [1 111 1| =hFF(maskngvalue)
bit 7 bit 0

|1|1|0|1|O|0|1|1|ANDmasking:hD3

|1|1|0|1|O|0|1|1|ORmasking:hFF

[0 JoJ1JoJ]1J]1TJ]o]o | CExcluseORmaskng=h2C
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8.2.3 Instruction
1) User defined communication instruction(SNDCOM)
SNDCOM User defined communication instruction
. Available Device No. of Flag
Instruction M p K L F T C S D D | integer steps Error Zero Carry
ege Fuo) | Fuy | Fur)
ch O
ni OO0 O0|O0I0|0]0 O|lO0| O 7 O
D OGN NOANORNG OO
[ put Uzer def ined
Condit ion Communication Channel Frame |ist  Status
] SNDCON i R
Flag Set Designation
Ch | Designated communication channel
Error Error flag turns on when designating area is . o .
(F110) | over and the instruction isn't executed nl | Frame lists which is designated at parameter
D | Device which the communication status is stored

B SNOCOM Ch n1 D

(1) Function
o When the execution condition is on, the communication starts with protocol at parameter which is designated early.

‘Ch’is communication channel and 'n’ is a frame number at parameter which is designated

‘D’ is a device which the communication status is stored.

(2) example of program
o \When input condition is on, channel 1 stars communication with protocol at user defined parameter rnumber 3.

o The communication state is stored M00O and the format of M0OO lis as below

NOO00
— SNDCOM DODO1 00003 WOOD |-
bit 15 bits b1 bito
I - .
—~ 7S
Error code (1 byte) Error hit Done hit

 Done hit : When transfer is completed normally, this bit turns on during 1 scan.

 Error bit : When communication error occurs, ,this bit turns on.
o Error code : When error bit turns on, the error code is stored.
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3) Error code

Code Error type explanation
06 Slave Device Busy It's sending or waiting to receive
09 Parameter Error Communication parameter setting error, Link enable setting error
10 Frame Type Error Frame does not setting or frame does not ‘sending’
8.2.4 Example of Usage

This example is supposed that there’s a communication between MASTER-K120S's by the user-defined protocol. The system

configuration is as follows and the cable is the same with the one of 1.1 dedicated protocol communication.

MASTER-K120S main unit
(Slave; Station No. 1)

MASTER-K120S main unit
(Master: Station no. 0)

o\ [\

i ! i !

(]

7

1:1 dedicated protocol communication cable

The data in M area of the master station is sent to the slave station and the slave station saves received data in M area, output as direct

variable, and sends the data back to the master. This process repeats between the master and the slave.

1) The Programming and setting communication parameter of the master station

(D Select the communication parameter and then select communication method and communication channel.

(@ Select ‘user Defined' at protocol and mode item(list item is activated), then Click the ‘list

%F‘ararﬂeter [Mew Projectl] i ] ]
Basic | Interrunt [CommChO CommChi |PID(TUN)|PID(CAL)| PO S | Analoy | HSCChO | HSCCh1 | HSCChZ
Communication :  [Enable =] ~Protocol and Mode
Tirmeout in Master Mode: |EDEI me
—Communication Method
: Dedicated
Station Mumber |D vl
) " Master [~ Fead Status of Slave PLC LList I
Baud Rate : |1SEDD vl Data Bit ¢ |B vl
Parity Bit : St Bit - i Slave
arity Bit : |N0ne vl top Bit |1 vl Modbue
= Master o
Communication Channel  Slave Transmission IASCII vI
= R5232C Mull Modem or R5422/485 User Defined
¢ FS232C Modem(Dedicated Line Init Cornmand : i T4 T
i is |
¢ AS232C Dial-up Modem ATZ " Slave
" Mo Protocal
FIELDEUS
" Master List
" Slave —l
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(® Double click the number ‘0’

ot Defined
ot Defined
ot Defined

NoNE

fo) Hesol mmit £ 8 AEE( et

NoNE

A =10 [ L S

[EQTIECC]
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(5 Designate BCC Setting as below and Click the OK button, then you can see the frame list window which is designated

efing
¢ Mot Defined
3 Mot Defined
4 Mot Defined
5 Mot Defined

ot Defined
ot Defined
ot Defined
ot Defined
ot Defined
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(® Double click the number 1 frame

st =

NONE ]

U = e = e

& er e

[EOT]BCC]

(@ BCC Setting method is same frame 0.
After the frame setting and BCC setting completes, click the OK button.
(® You can see the frame list window which is designated as below.

ot Uefine
3 Mot Defined
4 Mot Defined
5 Mot Defined
G Mot Defined
7 Mot Defined
8 Mot Defined
9 Mot Defined
0 Mot Defined
1 Mot Defined
¢ Mot Defined
3 Mot Defined
4 Mot Defined
5 Mot Defined

]
]
]
1
1
1
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Program
i Program [New Projectl] M= E3
RI:HH»k—|<HD+*|@Q|@@|IE|T;|E§|DVWD°‘
| | | ‘
|
Looo} =
0 —| | INCP MODO
MOYP  HOOD POD4 -
FO092
3 — | SNDB 00000 MO0 -
MO020
15 —| } INCP DOODOO
MO0
19 —| | INCF_ DOOO!
23 ! END
4 | L

o When the data is received at frame no. 1, link relay LOO1 turns on during 1 scan. At that moment, MOOO increases and the
value of MOOO moves output relay P004.

o The new value of MOOO is sending again every 1 second period (F092 is 1second period flag)

e The number of sending normally stores DOOO.

¢ When error occurs, the number of sending error stored in D001,

2) Setting and program of slave station

(1 Make the new project file and setting new parameter.

(@ Click the list after set the communication method and communication channel.

=10f ]

Analog

HSCChO | HSCChl | HSCCh2

Basic | Interrupt [CommChO CommChi|PID(TUN)|PID(ICAL)| PO S
Communication : |Enable =]
—Communication Method
Station Murnber @ |31 -
Baud Rate : |]9200 vI Data Bit : |8 vl
Parity Bit : |None vI Stop Bit . |l vl

Communication Channel

& R3232C Null Modern or RS422/485

 R3232C ModemiDedicated Line  Init Command :

¢~ RS232C Dial-up Modem aTZ

~Protocol and Mode

Tirmeout in Master Mode:

500

Dedicated
(" Master [T Read Statug of Slave PLC List |
" Slawve
rdodbus
" Masgter .
 Slave Transmission IASCII vl
User Defined
i Master
List
& Sl L
Mo Protocol
FIELDBUS
" Master List |
" Slawe
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(® Double click the frame list number ‘0’

ot Defined
Mot Detined
Mot Defined
Mot Defined
Mot Defined
Mot Defined
I\
M
I\
M

—i

ot Defined
ot Defined
ot Defined
ot Defined

e
3
4
5
&
2
i
9
]
]
]
]
]
1

= O —
el

# 1 e it

[NONE = [NONE =

U | =l ] = 6] e Sl2ES N o (2 | e =y N

Sl =50 [

[EOT]BCC]
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(® Click the OK button after BCC setting as below. Then you can see the frame list which is designated.

5 Mot Defined
G Mot Defined
1 Mot Defined
A Mot Defined
9 Mot Defined

ot Defined
ot Defined
ot Defined
ot Defined
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(® Set the frame number ‘1’ as below and click the BCC Setting

(U = e = i

[NONE -

I = | e e O e
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After the frame setting and BCC setting completes, click the OK button.

(® You can see the frame list window which is designated as below

ot Defined
ot Defined
ot Defined
ot Defined
ot Defined
ot Defined

ot Defined
ot Defined
ot Defined
ot Defined
ot Defined
ot Defined

Program

o When the data is received at frame no. 0, link relay LOOO turns on during 1 scan. At that moment P004 increases and
the value of P004 moves M0OO.

o The new value of P004 is sending again every 1 second period (F092 is 1second period flag)

o The number of sending normally is stored in D0OOO.

o When error occurs the number of sending error is stored in DOO1.
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8.3 Modbus Protocol Communication

8.3.1 Introduction

MASTER-K120S built-in communication supports Modbus, the Modicon product’s communication protocol. It supports ASCII
mode, using ASCII data and RTU mode using Hex data. Function code used in Modbus is supported by instruction and

especially function code 01, 02, 03, 04, 05, 06, 15 and 16. Refer to "Modicon Modbus Protocol Reference Guide"
8.3.2 Basic Specification

1) ASCII mode

(1) It communicates, using ASCII data.

(2) Each frame uses ": (colon : H3A)', for header, CRLF (Carriage Return-Line Feed : HOD HOA), for tai.
(3) Itallows Max. 1 second interval between characters.
(4) It checks errors, using LRC.
(5) Frame structure (ASCII data)
ltem Header Address Function code Data LRC Tail(CRILF)
Size 1 byte 2 bytes 2 hytes n bytes 2 hytes 2 hytes
2) RTU mode
(1) It communicates, using hex data.
(2) There's no header and tail. It starts with address and finishes frame with CRC.
(3) Ithas atleast 3.5 character times between two frames.
(4) ltignores the current frame when 1.5 character times elapse between characters.
(5) It checks errors, using 16 bit CRC.
(6) Frame structure (hex data).
ltem Address Function code Data CRC
Size 1 byte 1 bytes n bytes 2 bytes

REMARK

1) The size constituting 1 letter is 1 character. So 1 character is 8 bits that is 1 byte.

2) 1 character time means the time lapsed for sending 1 character.
Ex) Calculation of 1 character time at 1200 bps.
1200 bps means that it takes 1 second to send 1200 bits. To send 1 bit, 1 sec/1200 bits = 0.83 ms.
Therefore 1 character time is 0.83ms * 8 bits = 6.64ms.

3) 584, 984 A/B/X executes frame division, using intervals of more than 1 sec without LRC in processing internally.
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3) Address area

(1) Setting range is available from 1 to 247, but MASTER-K120S supports from 0 to 31.
(2) Address 0 is used for broadcast address. Broadcast address is all slave device recognize and respond to like the self-
address, which can't be supported by MASTER-K120S.

4) Function code area

(1) MASTER-K120S supports only 01, 02, 03, 04, 05, 06, 15, and 16 among Modicon products' function codes.
(2) If the response format is confirm+(ACK), it uses the same function code.

(3) If the response format is confirm-(NCK), it returns as it sets the 8th hit of function code as 1.

Ex) If function code is 03, (we write here only function code part. Because only function codes are different.)

[Request] 0000 0011 (HO3)
[Confirm+] 0000 0011 (HO3)
[Confirm-] 1000 0011 (H83)

AN

It returns as it sets the 8th hit of
function code of request frame.

5) Dataarea

(2) It sends data, using ASCII data(ASCII mode) or hex (RTU mode).
(2) Data is changed according to each function code.

(3) Response frame uses data area as response data or error code.

6) LRC Check/CRC Check area
(1) LRC (Longitudinal Redundancy Check) : It works in ASCII mode. It takes 2’ complement from sum of frame except
header or tail to change into ASCII code,

(2) CRC (Cyclical Redundancy Check): It works in RTU mode. It uses 2-byte CRC check rules.

REMARK

1) All numerical data can use hexadecimal, decimal, and binary type. If we convert decimal 7 and 10 into each type:
Hexadecimal : HO7, HOA or 16#07, 1640A
Decimal : 7,10
Binary : 2#0111, 241010
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7) Function code types and memory mapping

Code Function code name I LT Remark
Data address
01 Read Coil Status OXXXX(bit-output) Read bits
02 Read Input Status IXXXX (bit-input) Read hits
03 Read Holding Registers AXXXX(word-output) Read words
04 Read Input Registers 3XXXX(word-input) Read words
05 Force Single Coil OXXXX(bit-output) Write bit
06 Preset Single Register 4XXXX(word-output) Write word
15 Force Multiple Coils OXXXX(bit-output) Write bits
16 Preset Multiple Registers 4XXXX(word-output) Write words
o MASTER-K120S Mapping
Bit area Word area
Address Data area Address Data area
h0000 P area h0000 P area
h1000 M area h1000 M area
h2000 L area h2000 L area
h3000 K area h3000 K area
h4000 F area h4000 F area
h5000 T area h5000 T area(current value area)
h6000 C area h6000 C area(current value area)
h7000 S area
h8000 D area

8) Modbus addressing rules
MASTER-K120S main unit starts its address from 0 and matches with 1 of Modicon products' data address. So MASTER-
K120S's address n matches n+1 of Modicon products' address. This means that the output contact point 1 (0001) of
Modicon products is marked as communication address 0 and the input contact point 1 (0001) of Modicon products is
marked as communication address 0 in MASTER-K120S.

9) The size of using data

As for data size, MASTER-K120S main unit supports 128 bytes in ASCIl mode and 256 bytes in RTU mode. The maximum

size of the Modicon products is different from each other kind. So refer to "Modicon Modbus Protocol Reference Guide."
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1) Setting communication parameter

(1) Open a new project file at KGLWIN.
© K120S should be selected in PLC types.

¢ Open a new project file for each of the master and the slave.

10) Map of wiring
MASTER-
K120S Quantum (9PIN)
( ) main unit Connecting no. and direction
© Pin no. Pin no. Signal
— 1 — | 1 CcD
5
9 2 - 2 RXD
4 : o
3 4 o , 3 — 3 TXD
2
o ® 6 4 4 DTR
‘9 o
\/ 5 B o> 5 SG
© 6 6 DSR
7 7 RTS
Male Type 8 8 CTS
9 9
o Use RS-485 connector when using channel 2.
8.3.3 Parameters Setting

(2) Select a communication parameter at KGLWIN and double click to open the following window.

= Parameter [Mew Project]]

Basic

| Interrunt [CommCho CommcChi | PID(TUN) |PID(CALY| PO S

-olx

| Analoy | HSCChO | HSCChi | HSCCh2

Communication :  [Enable

=

— Communication Method

Station Mumber |2 vl

Baud Rate : IIQZDD vl
Parity Bit : |N0ne vl

Cornrnunication Channel
@ RS232C Mull Modem or R5422/485
" R5232C ModemiDedicated Line Init Cornmand !

¢ RS232C Dial-up Modem |ATZI

—Protocol and Mode

Timeout in Master Mode: |SDD me
Dedicated
" Master [T/ Read Status of Slawe PLE [List |
 Slave
Modbus
& Master L
 Slave Transmission IASCII vl
User Defined
 Master
List
" Slave —I
¢ Mo Protocol
FIELDEUS
 Master List |
" Slave

If communication mode ¥, ASCII, Be sure to set 7hit
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(3) Set the contents as follows.

Item Setting contents
. Set a number between 0 to 31 (Don't assign no. 0 as broadcasting station lest it may be a cause
Station No. : .
for mistaken operation)
Baud Rate Set one from 1200, 2400, 4800, 9600, 19200, 38400, or 57600 bps.
Set7or8.
Data Bit ASCII mode: Set as 7 bits.
RTU mode: Set as 8 hits.
Parity Bit Set as one of None, Even, or Odd.
Set 1 or 2 hit(s).
Stop Bit When parity bit is set: Set as 1 bit.
When parity bit isn't set: Set as 2 hits.
© RS232C Null Modem or RS422/485 : It's a communication channel for the communication,
using MASTER-K120S main unit’s built-in communication and Cnet I/F module (G7L-CUEC).
© RS232C Modem (Dedicated Line) : It's to be selected for the communication, using an
o dedicated modem with Cnet I/F module (G7L-CUEB).
Communication . . . .
Channel ® S5232C Dial Up Modem : It's to be selected for the general communication connecting through

the telephone line by dial up modem and Cnet I/F module (G7L-CUEB).
e Note : Using Cnet I/F module (G7L-CUEB) supporting RS232C, RS232C dedicated or dial-up
modem communication can be done, but not through Cnet I/F module (G7L-CUEC)
supporting RS422/485.

Time out in Master

e |t's the time waiting a responding frame since the master MK80S main unit sends a request
frame.
e The default value is 500ms.

Mode o |t must be set in consideration of the max. periodical time for sending/receiving of the master
PLC.
o [fit's set smaller than the max. send/receive periodical time, it may cause communication error.
Modbus Master/ | Ifitis set as the master, it's the subject in the communication system. If it's set as the slave, it
Slave only responds to the request frame of the master.
Transmission Select ASCII mode or RTU mode.
Mode
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8.3.4 Instruction and example

1) MODBUS communication instruction(MODCOM)

MODCOM MODBUS communication

Available device Flag
Instruction ’;lt()ép(;f Error Zero Carry
. .
MIP K LR PTCS DD e (F110) | (F111) | (F112)
Ch O
S1 Olo0o]O0O|]O10]0O0]0 OO . o
S2 O|lO0|]O] O O] O OO
S3 O|lO0|]O] O O] O OO
[ nput MODELS SMOARCY
Condition Communication Channel Parameter SHOARCY Data  Status
| HODCOM Ch 81 52 s3
Flag Designation

Ch | Designated communication channel

. . . S1 | Device which is registered communication parameter
Error | Error flag turns on when designating area is over

(F110) | and the instruction isn’t executed

S2 | Device which stored communication data

S3 | Device which stored communication status

W MODCOM Ch S1 S2 S3

(1) Example program
» Designate slave station No. , function code,.address, No. of reading
 \When input condition(M0020) turns on, MODBUS communication starts.
 Receiving data are stored D1000, and communication status is stored to M100

Fo0i2
— ] ] MOV hO301  DOODO
MOY  hOOI3  DOOO1 |-
MOY  hOO26  DOOD2 |-

HOD20
— ] ] HODCOM 00001 DOOOD D000 Mi0OD -

e When operates as slave, MASTER-K120S responses to master station without commands. And When operates as master,
MASTER-K120S sends data in S1 with MODBUS protocol at rising edges of execution condition.
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e S3 format is as below.

bit 15

bit 8 bitl  bit0

—

Error code

Error bit NDR bit

¢ NDR : when the communication ends normally, this bit turns on during 1 scan.

e Error bit : when communication error occurs, this bit turns on during 1 scan. At that time error code stores bit 8 ~ bit 15.

e Error code is as follow

Code Error type

Meaning

01 lllegal Function

Error in inputting function code in instruction.

02 lllegal Address

Error of exceeding the area limit of reading/writing on the slave station.

03 lllegal Data Value

Error when the data value to be read from or write on the slave station isn't

allowed.

04 Slave Device Failure

Error status of the slave station.

05 Acknowledge

It's a responding code of the slave station for the master station to prevent the
master station time-out error, when request command processing takes time.
The master station marks an error code and waits for a certain time without

making any second request.

06 Slave Device Busy

Error when request command processing takes too much time. The master

should request again.

07 Time Out

Error when exceeds the time limit of the communication parameter as it

communicates.

08 Number Error

Errors when data is 0 or more than 256 bytes

09 Parameter Error

Error of setting parameters (mode, master/ slave)

10 Station Error

Error when the station number of itself and the station number set by the

S1 of instruction are the same.

-. In MASTER-K120S series, the ‘MODBUS' command which has been used in MK80S series can be used.
In this case, communication channel is fixed to channel 0.
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2) Example program 1

It's supposed that MASTER-K120S main unit is the master and it reads Coil Status of the station no. 17, a Modicon product.

The master reads status of the Coil 00020 ~ 00056 of the slave station no. 17. The Coil of the slave station is supposed to

be as follows and the data that are read is saved in D1000

Coll 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40
Status XX/ Xj1{1j0j1j1f0j0j0OjO0j1]1)12|0]21]0]1]1

Hex 1 B 0 E

Caoil 39 | 38 | 37 | 3635|3433 |32 3130|2928 |27 |2 |25]|24[23|22]|21]|2
Status ojoj1/0f(0j2j1j0j1j0j1f12j1j1{0j0|1|1|0]1

Hex 2 6 B C

e The status of Coil 57, 58, 59 are redundancy.

o Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. An example of sending the

above data is as Following example 1.
Example 1) CD B2 OE 1B

(@ It designates slave station and function code (No. of station : h11(17) , function code : h01)
(2 Address setting
- Address ‘0’ at MODBUS protocol means address ‘1’ actually .So if you want to designate address ‘20", write
address ‘19’

(3 Reading number setting ( Reading number is 37 from 20 to 56.)
@ This is MODBUS Communication instruction.
- Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. An example of sending

the above data is as follows.

- The data transmission starts lower byte. The remnant part of byte is filled with ‘0’

(B Stored data at D1000,D1001,D1002 are :

Device Stored data
D1000 h CD 6B
D1001 h B2 CE
D1002 h 00 1B
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3) Example program 2

It's supposed that MASTER-K120S main unit is the master and it reads Coil Status of the station no. 17, a Modicon product.

The master reads status of the input contact 10197 ~ 10218 of the slave station no. 17.

The input contact of the slave station is supposed to be as follows and the data that are read is saved in M015.

Input | 10220 | 10219 | 10218 | 10217 | 10216 | 10215 | 10214 | 10213 | 10212 | 10211 | 10210 | 10209

Status X X 1 1 0 1 0 1 1 1 0 1

Hex 3 5 D

Input | 10208 | 10207 | 10206 | 10205 | 10204 | 10203 | 10202 | 10201 | 10200 | 10199 | 10198 | 10197

Status 1 0 1 1 1 0 1 0 1 1 0 0

Hex B A C

o The status of input contact 10219,10220 are redundancy.

e Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. An example of sending the

above data is as follows.

Example 2) AC DB 35

/% Program [Auto-Saved Project] [_ (O] ]
novw— oo« |aalac |« |EEDVNR |
IMODBUS I0T000 I ‘
FOO12 -
0—| | MOY  h1102  DODOD | ©)
MOV 10195 DOOOI |- @)
MOY 00022 DODD2 |l ®
HOO0D -
16— } HODBUS pOO00  [pozon  WO1D | —— @
24 END

® =

®
O]

: It designates slave station and function code ( No. of station : h11(17) , function code : h02)

Address setting
Address ‘0" at MODBUS protocol means address ‘1" actually .So if you want to designate address ‘10197" ,
write address 10196’

: Reading number setting ( Reading number is 22 from 10197 to 10220.)
¢ This is MODBUS Communication instruction.

The data transmission starts lower byte. The remnant part of byte is filled with ‘0’

(B Stored data at D200,D201 are :

Device Stored data
D200 h AC DB
D201 h 00 35
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4) Example program 3

The master writes data D1000 ~ D1003 to contact 40000 of the slave station no. 10.

20 [MEZ2HET]

® o ©

. It designates slave station and function code ( No. of station : hOA(10) , function code : h10)
Address setting
Address ‘0" of function code ‘16" at MODBUS protocol means address ‘40000’ actually.
: Writing number setting ( Writing number is 4)
. This is MODBUS Communication instruction.

5) Example program 4

The master writes data in D1000 to contact 40000 of the slave station no. 10.

I ESHET]

: It designates slave station and function code ( No. of station : hOA(10) , function code : h06 )
Address setting
Address ‘0" of function code ‘16" at MODBUS protocol means address ‘40000’ actually.
: Writing number setting ( Writing number is 1)
: This is MODBUS Communication instruction.
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8.4 No Protocol Communication

8.4.1 Introduction

No protocol communication is useful when communication between MASTER-K120S main unit and other kind of devices
with user defined protocol is impossible. User defined protocol is very convenient when there are enough interval between
frames or a kind of frame is less than 16. But, When the kind of frame is greater than 16 or frames are continued without

interval, user defined protocol is not available.

When the kinds of frame are more than 16, they can't be registered in parameter area, therefore MASTER-K120s can't

transfer these frames. Also, if there are no interval between frame, MASTER-K120S can't find end of frame.
To overcome these defects of user defined protocol, MASTER-K120S provide ‘No Protocol Communication .

In the No Protocol Communication, frames are designated by commands, not by parameter setting. So Max. 128 frames can

be designated when using this communication mode. This section explains No protocol Communication setting & usage.

1)

2)

Sending Data
Mo, of sending
[nput o pratocol sending  Bute
Condition Communication Chanmel byte hrea atatus

ol DSWD 00000 gooio 0o100 HOOO

o Command : DSND
o Sends stored data in designated device at the rising edge of input condition.
o Data and the number of character must be stored in designated device before they are sent.
o Operands
(@) First operand — Designates communication channel
(b) Second operand — Number of data to sending (Unit of byte)
(c) Third operand — Starting address of devices which stores sending data
(d) Fourth operand — Device address which indicates communication status.

Receiving Data
Receiving
| nput Ho protocol Receive Data Storing
| Condition Communication Chanmel  Format  Area atatus

i DACY  hOOOo1 hooo3 Dol oo HO1O

o Command : DRCV
o Saves received data to pre-defined receiving devices when designated ending condition is occurs.
o The ending condition can be designated by following two kinds.
- By number of character which is received.
- By designated last byte. It is useful when there is no interval between received frames.
o Supports hexdecimal type.

o Operands
(@) First operand — Designates communication channel
(b) Second operand — Designates receiving format
(c) Third operand — Starting address of devices which stores receiving data
(d) Fourth operand — Device which indicates end of receiving
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 Receiving format can be designated as below.

Upper byte(hex)

Lower byte(hex)
HOO(Receiving by Length of frame)

HO3 (Receives when length of frame data is 3)

HO1(Receiving by last byte)

HO3 (Receives when last frame data is 03(ETX))

- When designated as length of frame : Stores received data to devices when number of received byte is equal to designated
lower byte value of receiving format.(setting range : 1~255)

- When designated last byte : Stores received data to devices when receives designated ending byte.
8.4.2 Parameter setting
1) Setting Communications Parameter

(1) Open a new project file from KGLWIN and select MK120S as PLC type

(2) After selecting communication parameter at KGLWIN. Double click it to activate this window

S5 Parameter [New Project]]

Basic

_|olx
| interrunt [CommChO Commchi | PID(TUN) |PID(CAL)| PO S | Analeg | HSCChO | HSCChl | HSCCh2

Communication :  [Disable =] ~Protocol and Maode

~Cammunication Methad

Tirmeout in Master Mode: |EDD ms
. Dedicated
Station Mumnber |E| vI
Baud Rate | To — Data Bit | Iﬁ, : :‘:aster I | Fead Status of slape FLC List: |
ave
Parity Bit : INune ~|  Stop Bit: |1 ~] A
 Master .
Cormrunication Channel - Transmission |ASCII 'I
f* RS232C Mull Modem or R5422/485 /m;;d
 R5232C Modemi{Dedicated Line Init Command : = Master List |
¢ RS232C Dial-up Maderm ATZ - Slave
\EthLN
F
" Master List
" Slave —l

(3) Setthe communication methods and channel (Refer to Chapter 8.1.7 for details.)
(4) Click ‘No protocal’, then parameter setting is finished
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8.4.3 Instructions

1) No protocol receive(DRCV)

DRCV No protocol receive
structon Available Device No. of Flag
s step Error Zero Carry
M| P|K|]L|F|]T|C|S|D D | Integer F110) | (F111) | (F112)
ch O
Cw OlO0|O00|O0 100 Oo|Oo| O 9 o
D Ol10|10]0 OO0 OO0
SS O10|0]0 010 OO0
Receiving
[mput Mo protocol Beceive Data Storing
Cond it ion Communication Chennel  Format = Ares Status
DRCY Ch K] 0 35
Flag Designation
ch | Designated communication channel
Error | Error flag tums on, when designating area is over. CW | Designated format of receiving frame
(F110) _ . .
D | Device address which is stored communication data
sS Device address which is displayed communication
status
WmDRCY Ch Cw D SS
(1) Function

¢ \When the execution condition is on, the communication starts with No protocol.

Received data is stored in device ‘D’

If received data is not match to the designated format by ‘Cw/, data is not saved to ‘D’

The communication status is saved in ‘SS’.

(2) Example program

HDDDP

J

DRCY

hooo ho103 poioo MOT0 I—

o When NDRis on, the length of received frames is saved to M010 by byte.

When the execution condition MO0OO is on, the communication starts with channel 1
o When ‘EXT(h'03) is received, Received frames are saved to D0100

+

Length of received data
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1) No protocol send(DSND)

DSND No protocol send
ructon Available Device No. of Flag
# step Error Zero Carry
M P K L F T C S D D | Integer (F110) | (Fuy) | Fu2)
ch O
n Olo0oj]o0o]0|0|]0]|0 oOlo] O . o
S O|lO0 100 O] 0O o]0
SS Olo010]0 OO0 o110
Ho. of Sending
Input No protocol Sending  Evte
Condit ian Communicat ion Channel  byte ihrea atatus
— F_m"mm”m"“_m__m"mm“m““_m__m"mm“.DSND Ch f g g8
Flag Designation
Ch | Designated communication channel
E n | Number of data to sending by bytes
rror . .
(F110) Error flag turns on, when designating area is over. ) — —
S | Device address which is stored communication data
sS Device address which is displayed communication
status
B DSND Ch n S SS
(1) Function

¢ \When the execution condition is on, the No protocol communication starts
e n'represents the number of data to send (unit of byte) and Sending data is stored in device ‘D’
e ‘Ch'is designated communication channel and Communication status is saved in‘SS'.

(2) Example program

P

—

DEIil:II

DEND

ooooo ooo1o Do1 00 HOOO

-

o When the execution condition PO040 is on, the communication starts with channel 1
e Length of sending data which is stored in D0100 is 10 byte and the communication status is stored in M0OO.

|+\$J

Length of sent data error bt Done
(3) Error code
Code Error Description
06 Parameter Error Communication parameter setting error
08 Slave Device Busy Slave device is busy
09 Frame Type Error Size of sending byte is out of range
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8.4.4 Examples

Assume that a electrical weighing machine sends data which has unfixed size continuously. MASTER-K120S can communicates with it
using no protocol.

MASTER-K120S Main unit
o\ /o]
Electrical weighing machine E
[ 1
= =

For no protocol communication, one of following ending condition is designated. One is size of received data and the other is whether it
has some pre-defined data.

In this example, assume that received data is as following.
“ ENQ(1Byte) + Station No.(1Byte’) + Data(1~10 Words) + EOT(1Byte)"
When above frame is received, Received framed is saved to designated device If designated ‘Receiving Format(Cw)' is h0104. and
decides if use these data or not. After that, sends data which is in sending device if required.
Assume that the sending data format is as following.
“ ACK(1Byte) + Station No.(1Byte') + OK(2Bytes) + EOT(1Byte)’
In this example the size of received data is 1 word.
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1) Communication Parameter Setting
© Open a new project file from KGLWIN
- K120S must be selected as PLC type.
o After selecting communication parameter from KGLWIN and clicking twice, this window comes up.

o Designate baud rate, data bit, parity bit, stop bit, and protocol.

% Parameter [Mew Projectl]

]

Basic | Interrupt [CommChO CommChi | PID(TUN}|PID(CAL}| P 0 S | Analog | HSCChO | HSCChi | HSCCh2
Communication :  [Disable | ~Frotocal and Mode
Tirmeout in Master Mode: 00 ms
~ Communication kMethod
. Ledicated
Station Murmnber |D vl
. " Master 7| Bead Status of Slape PLLE List |
Baud Rate : |192DD vi Data Bit |B vI
 Slave
Parity Bit : |N0ne vl Stop Bit . |l vI Madbus
 Master e
Cornrnunication Channel  Slave Transmission |.*3.SCII vI
@ RS232C Mull Modern or R5422/485 User Defined
" RSZ232C Modemn(Dedicated Line  Init Cormmand  Master T |
 R3232C Dial-up Madem ATZ " Slave
&
FIELDEUS
 Master List |
" Slave
2) Program
@ Program [Mo_protocal, PRJ] i ] B
‘ ROdb# — oo | @aalaca|a=EE DV
| | | ‘
|
Foo1 2 =
0 —J |- Moy h3006 poioo I—
MOy h4B4F po1o I—
WOy hOoao3 poraoz I—
FOO10
16 — J' DRCY  0O0OD ho104 poooo HOOD I—
MOooo
26 —| | DSND 00000 00005 DOIOD  MOOI |-
|MCP  DO300
a4 EHD
4| | L

o Save sending data to D0100 : “ack + 0 + OK + ETX"
o |f h'04(EOT) is received, h3004 is saved to D0000, and Weight data to D0111(1 Word)
 Sending 5bytes in D0100 using DSND instruction
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8.5 Remote connection and communication I/F module

8.5.1 Remote connection

MASTER-K120S series can connect to other PLC by built-in Cnet interface or communication I/F modules.

1) Remote connection by built-in Cnet I/F

Remote connection by built-in Cnet I/F is available by dedicated communication protocol only.
If KGLWIN and Master station is connected physically, it can connect to each slave station using remote connection

function.
KGLWIN
Local connection
Master station ~ G7L-CUEC Ch.0 Slave, station#1  G7L-CUEC
o\ ] R B\ R
£ L g
] I I —
o\ /o] o\ A R
R £ |
o - — - RS-422/485 IIF
Chl Slave, station #2 Ch(), Slave station#2
RS-485 IIF :
ChO, Slave station#31
Ch.1 Slave, station #31
o\ /d o\ A R
K £
= = = =
Ch.1, RS-485 multi-drop system Ch:O RS-422/485 multi-drop system
Using built-in Cnet Using G7L-CUEC
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© Open a new project file from KGLWIN

o After selecting menu-project-option, click ‘connection option’

x|
Editor Option | Page Setup Connection Option |
—Method of Connection
v AS-232C
= Dialup Maodem Communication Port |COM1 Ll
" Cable Modem
= GLOFA Fret for PC
" GLOFA Mnet far PC
" Ethernet
—Depth of Connection
Rernote 1
© Local Type [GLOFA Cret =]
& Remote 1 Base o
" Remote 2 T
Slot [T 1023 4] s16]
Station Mo oo
o Click ‘Remote 1'in depth of connection
-. Type : Select GLOFA Cnet.
-.Base : Select 0.
- Clot : set to 0 when uses channel 0, and ‘1’ when uses channel 1
-. Station No. : Input slave station number to connect
o Click ‘OK’
o Remote connection is available by dedicated protocol only
2) Remote connection by modem
Remote connection by modem is available by G7L-CUEB I/F module.
In this time, TM/TC switch of G7L-CUEB module must be set to ‘On'.
G7L-CUEB G7L-CUEB

oy

[
—

t Modem

]

Vit =g
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 Dedicated modem and dial-up modem are both available and Set connection option of KGLWIN as below.

Editor Option | Page Setup  Connection Option |

—Method of Connection
~ R5-232C

= Cable Modem
= GLOF& Fret for PC

" Ethernet

& Dialup Modem  Communication Part |COM!
Baud Rate [JENES
" GLOFA Mnet for PC PhoneMa |

—Depth of Connection

Rerote 1

[GLOFATret ]
gl A
g N s

|EIEI

 Local Type
f* Rermote 1

Base
¢ Remote 2

alot

Station Mo
3) Remote connection by Fnet I/F module
G7L-FUEA
£l R

P
_ I
a

Options

£l R

GT7L-FUEA

Editor Option | Page Setup Connection Option |

—Method of Connection
v R5-232C

" Cable Modem

" GLOFA Frnet for PC
¢ GLOFA Mnet far PC
i Ethernet

¢ Dialup Modem  Communication Port |COMI

—Depth of Connection

i Local Ty
+ Remote 1
Base
" Remote 2
Slot
Station Mo

Fermote 1

|GLOFA Fret =
[T 123

[T 123 4] 5] 6] 4
|DD
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8.5.2 Communication I/F module

MASTER-K120S series supports various kinds of communication I/F module.

In this time, Built-In Cnet in main unit must be set to ‘Off' as below and only one communication module can be extended

[BUILT_IN CNET

ON[OFF <4—— Must be off

ROM MODE

1) Usage of G7L-CUEB

Using G7L-CUEB, MASTER-K120S can connect to other PLC by dedicated modem or dial-up modem

— 1
PR ™ m

G- CoCo00
FPROGRANMMABLE, I] ﬂ
Len3hc
CONTROLLER. T
+

vem= | |

N

TMITC Switch

e Set TM/TC switch to ‘On’ when uses remote connection function
e Set TM/TC switch to ‘Off' when uses data communication function

¢ Data communication and remote connection function are not allowed simultaneously

* Data communication mode supports every communication protocol but In remote connection function supports dedicated

protocol only.

2) Usage of G7L-CUEC

Channel 0 can be used as RS-422/485 I/F by using G7L-CUEC I/F module
Operating method is same as built-in Cnet interface and wiring is as below

@ RDA

RDA |

ros B @]
DA @ A
SDB g/ @ SDB

s6 @ 36

@

slalalelole

Master

RDA @) || RDA @
RDB @ RDB @ E
SDA-—E—SPA—1 ) i
UB UB
> &) > &) Terminating
ol D) ol @ || resistor
@ @
Slave Slave Slave

Wiring Example : RS-422 I/F
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A @ - RoA— @ —--ROA- @ —RoA— I @ |
RDB @) RDB @ RDB @) RDB ( @) E
SDA ) SDA (@) SDA (@) SDA C“ (@)
SBB T @ SDB (D) SDB @ SB I @
G @ SG @ SG CD) SG D)

@ @ @ @

Master Slave Slave Slave

Wiring Example : RS-485 IIF
3) Usage of G7L-FUEA/RUEA

G7L-FUEA and G7L-RUEA are Field Bus Interface module of LGIS and they support High speed link communication
service by parameter setting. But communication by command(Read, Write) are not available

|-|_\-> Station number setting switch

J-I A al
A‘E‘DRESS..
+
DOoOoDo
6A-FURA m
PROCRAMENE LE
L
0 WTROLLER.:
oo
- L

E] [ = 'l oooooooooll @] [ = oooonoooo @]

o After selecting communication parameter from KGLWIN and select FIELDBUS MASTER as below

FIELDEUS
& Master

List |
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o Clicking List button then this window comes up.
o Designate self-station No. and set link items after double clicking entry list
o For the details, refer to User's manual of Fnet I/F module

FIELDEUS x|
Kind |Fret ~| Self-Station No |D ~|
Entry List
|7 Mo Station Tvpe From Area  To Area Size  Block Mo Peried
dit Link X
Station Mot |U vI Tw Davice: |PDDD
Ry Device: IPUUU =
Block No:l{!“vl Size:ll_ —I
Module Type:ll_gcal Qut vl Period: | 200 mzec
I
i
] =l
Delete... | Dopy... | Edit... |
0K | Cancel | Help |
4) Usage of G7L-PBEA/DBEA

G7L-PBEA support profibus slave function only and G7L-DBEAsupports DeviceNet slave interface function only.
o After selecting communication parameter from KGLWIN and select FIELDBUS slave as below

FIELDEUS

i Master
* Slave

o Clicking List button then this window comes up.

o After double clicking entry list 0, designate from/to area

 Pnet For maximum Sending/Receiving data size is 244 byte and that of DeviceNet are 30/32 byte.
o For the details, refer to corresponding User's manual

Dedicated x|
—Entry List

Mo Station Mo size from Area Size

Edit Pararmeter

hres
From : |DDDDD Size(Byte): |[[
(PM.LET.COS EED
To : |DDDDD Size(Byte): |g
(P.M,LK.T.C,0,5 EE)

0Ok I Cancel | Help |

Delete.. | Edi.. |

0K | Cancel | Help
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Chapter 9. Installation and wiring

9.1 Installation

9.1.1 Installation Environment
This unit has high reliability regardless of its installation environment, but be sure to check the following for system reliability.

1) Environment requirements

Avoid installing this unit in locations which are subjected or exposed to:

(1) Water leakage and dust.

(2) Continuous shocks or vibrations.

(3) Direct sunlight.

(4) Dew condensation due to rapid temperature change.

(5) Higher or lower temperatures outside the range of 0 to 55 C
(6) Relative humidity outside the range of 5t0 95C

(7)

7) Corrosive or flammable gases
2) Precautions during installing

1) During drilling or wiring, do not allow any wire scraps to enter into the PLC.

2) Install it on locations that are convenient for operation.

(1)

(2)

(3) Make sure that it is not located on the same panel that high voltage equipment located.

(4) Make sure that the distance from the walls of duct and external equipment be 50mm or more.
(5)

5) Be sure to be grounded to locations that have good ambient noise immunity.
3) Heat protection design of control box
(1) When installing the PLC in a closed control box, be sure to design heat protection of control box with consideration of the
heat generated by the PLC itself and other devices.

(2) It is recommended that filters or closed heat exchangers be used.

(3) The following shows the procedure for calculating the PLC system power consumption.
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4) Power consumption block diagram of PLC systems

Main Unit
T T TTTTTTTTT T TTT T e T
! I'sv 5V0C line ! _
. > ; Expansion
, | power Input | module
1 1
' supply v v v Y Ml
i output part input part i ! special -E : Output part Input part I
1 nput par !
: part CPU part (transistor) i : module i i (Transistor) PP :
1 1
QS p(leer i O Canait oot i : : i Olutput Xcl\J/rrem, Input Current | !
Ry ™ (U xVarop | () xVew | 1 ! o] Qoo xVaop | (I x Voo | 1
N R I [, P T My ey e ——— 1
R R - 9u_tpet________np_u1__I___= T
. Current urren
24VDC line I ' (lour)
R — N Load (lour) (lour) Load
! Extetnal |
' 24VDC !
| power ' : |
! Suppl '
: PRy I k- ! L, L
A

5) Power consumption of each part

(1) Power consumption of a power supply part
Approximately 65% of the power supply module current is converted into power 35% of that 65% dissipated as heat,
i.e., 3.5/6.5 of the output power is actually used.

eWp=35/65{(sv x 5)+(lav x 24} (W)
where, 15v: 5VDC circuit current consumption of each part

[24v: 24vDC circuit average current consumption of output part (with points simultaneously switched ON).

Not for 24vDC power supplied from external or power supply part that has no 24vDC output.

(2) Total 5VDC power consumption

The total power consumption of all modules is the power of the 5VDC output circuit of the power supply part.
e Wsv=lsy X 5(W)

(3) Average DC24V power consumption (with points simultaneously switched ON)
The total power consumption of all modules is the average power of the DC24V output circuit of the power supply part.
o Waav = laav X 24 (W)

(4) Average power consumption by voltage drop of output part (with points simultaneously switched ON)
o Wout = lout X Vdrop X output points X the rate of points switched on simultaneously (W)
lout :output current (actual operating current) (A)
Vrop : voltage dropped across each output load (V)
(5) Average power consumption of input parts (with points simultaneously ON)
e Win=ln XE X inputpoints X the rate of points switched on simultaneously (W)
L

lin - input current (effective value for AC) (A)

E : input voltage (actual operating voltage) (V)
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(6) Power consumption of the special module
o Ws=lsv X5+ l2av X 24 (W)

(7) The sum of the above values is the power consumption of the entire PLC system.
o W =Wpw + Wsv + Waav + Wout + Win + Ws (W)

(8) Check the temperature rise within the control panel with calculation of that total power consumption(W).
The temperature rise in the control panel is expressed as:
T=W/UA[C]
{ W : Power consumption of the entire PLC system(obtained as shown above)
A': Control panel inside surface area [m?]

U : if the control panel temperature is controlled by @ fan, ete.wwve 6

if control panel air is not circulated 4

9.1.2 Handling Instructions

Do not drop it off, and make sure that strong shock should not be applied.
e Do not unload the PCB from its case. It can cause faults.
 During wiring, be sure to check any foreign matter like wire scraps should not enter into the upper side of the PLC. If any

foreign matter has entered into it, always eliminate it.

1) Main unit or Expansion Module handling instructions

The followings explains instructions for handling or installing the Base unit or Expansion Module.

(1) 1/O specifications re-check
Re-check the input voltage for the input part. if a voltage over the maximum switching capacity is applied, it can cause

faults, destruction or fire.

(2) Used wire
Select the wire with due consideration of ambient temperature and rated current. Its minimum specifications should be
AWG24(0.18 mm) or more.

(3) Environment

When wiring the I/O part, if it locates near a device generating an cause short circuit, destruction or malfunction.

(4) Polarity

Before applying the power to part that has polarities, be sure to check its polarities.

(5) Terminal block

Check its fixing. During drilling or wiring, do not allow any wire scraps to enter the PLC. It can cause malfunction and fault.
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(6) Wiring
e Wiring I/O wires with high voltage cable or power supply line can cause malfunction or disorder.
o Be sure that any wire does not pass across during input LED(I/O status will not be clearly identified).
o If an inductive load has been connected to output part, connect parallel surge killer or diode to a load. Connect the cathode of

diode to the ‘+' part of the power supply.

ouT J) Inductive load
Output part
Surge Killer
COoM
ouT Inductive load

Output part Pt Ji
Diode T_

COM

(7) Be cautious that strong shock does not applied to the 1/O part.

(8) Do not separate the PCB from its case.

2) Mounting instructions

The following explains instructions for mounting the PLC onto the control panel.

(1) Allow sufficient distance from upper part of the Unit for easy module replacement and ventilation.

(2) Make sure that MASTER-K120S s installed in figure below for most effective heat radiation.

(3) Do not mount the base board together with a large-sized electromagnetic contact or no-fuse breaker, which produces vibration,

on the same panel. Mount them on different panels, or keep the unit or module away from such a vibration source
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(4) Mount the wire duct as it is needed.

If the clearances are less than those in Fig below, follow the instructions shown below

o f the wire duct is mounted on the upper part of the PLC, make the wiring duct clearance 50 mm or less for good
ventilation. Also, allow the distance enough to press the hook in the upper part from the upper part of the PLC.
o |f the wire duct is mounted on the lower part of the PLC, make optic or coaxial cables contact it and consider the

minimum diameter of the cable.

(5) To protect the PLC from radiating noise or heat, allow 100 mm or more clearances between it and parts. Left or right

clearance and clearance from other device in the left or right side should be 100 mm or more.

v 80mm or more

B\ £ R [N
[ | ] |
o~ — 4 ]
,80mmormore
2N

A R |;\

Other ﬁé |
device >
g~ J L

100mm or more

High voltage
device

A

T T

Heat generating device

(6) MASTER-K120S has hooks for DIN rail in the base unit and expansion modules.
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9.1.3 Connection of expansion module

The following explains the Connection of expansion modules to the main unit.

(1) Open the connector cover of the main unit.

(2) Insert the connector of the expansion module to the connector of the base unit.

: Main unit
. Connector cover

: expansion module

® @ © @

: expansion cable

(3) Close the connector cover of the main unit.
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9.2 Wiring

The followings explains the wiring instructions for use of the system.

9.2.1 Power Supply Wiring

(1) When voltage fluctuations are larger than the specified value, connect a constant-voltage transformer.

(2) Use a power supply which generates minimal noise across wire and across PLC and ground. (When excessive noise is

generated, connect an insulating transformer)

MASTER-K120S

main unit

AC100-240V
FG

@]

Constant-voltage transformer

¥

Y

~

(4) When wiring, separate the PLC power supply from those for I/O and power device as shown below.

Main power PLC power

AC220v—° © °© o m

/O power
N

T2

PLC

O (e, >

Main circuit
P S

o o
% T1,T2: constant voltage transformer

(5) To minimize voltage drop, use the thickest (max. 2 mm) wires possible

(6) Do not bundle the 100 VAC and 24VDC cables with main-circuit (high voltage, large current) wires or the 1/O signal wires.

If possible, provide more than 80 mm distance between the cables and wires.

9-7
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(7) As a measure against very large surge(e.g. due to lightening),connect a surge absorber as shown below.

C % PLC

I

Surge absorber for lightening

(8) Use a insulating transformer or noise filter for protection against noise.

(9) Twist every input power supply wires as closely as possible. Do not allow the transformer or noise filter across the duct.

1) Ground the surge absorber(E1) and the PLC(E2) separately from each other.

2) Select a surge absorber making allowances for power voltage rises.

9.2.2 Input and Output Devices Wiring

(1) Applicable size of wire to the terminal block connector is 0.18 to 2 mi'. However, it is recommended to use wire of 0.5 mn for
convenience.

(2) Separate the input and output lines.
(3) IO signal wires must be at least 100 mm(3.94 in) away from high voltage and large current circuit wires.

(4) When the 1/O signal wires cannot be separated from the main circuit wires and power wires, ground on the PLC side with batch-

shielded cables. Under some conditions it may be preferable to ground on the other side.

PLC Shielded cable

Input °_°

(5) If wiring has been done with of piping, ground the piping.

(6) Separate the 24VDC I/O cables from the 110VAC and 220VAC cables.

(7) If wiring over 200m or longer distance, trouble can be caused by leakage currents due to line capacity.

Refer to the section '11.4 Troubleshooting Examples.’
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9.2.3 Grounding

(1) This PLC has sufficient protection against noise, so it can be used without grounding except for special much noise. However,
when grounding it should be done conforming to below items.

(2) Ground the PLC as independently as possible. Class 3 grounding should be used (grounding resistance 80 & or less).

(3) When independent grounding is impossible, use the joint grounding method as shown in the figure below (B).

PLC Other device PLC Other device PLC Other device
Class 3 grounding Class 3 grounding

(A)Independent grounding : Best (B) Joint grounding : Good (C) Joint grounding : Not allowed

(4) Use 2 mri(14AWG) or thicker grounding wire. Grounding point should be as near as possible to the PLC to minimize the
distance of grounding cable.

9.2.4 Cable Specifications for wiring

The specifications for wiring is as follows:

Cable Specifications (mr)

Kinds of external connection

Minimum Maximum
Digital Input 0.18 (AWG24) 1.5 (AWG16)
Digital Output 0.18 (AWG24) 2.0 (AWG14)
Analog Input / Output 0.18 (AWG24) 1.5 (AWG16)
Communication 0.18 (AWG24) 1.5 (AWG16)
Main power 1.5 (AWG16) 2.5 (AWG12)
Grounding 1.5 (AWG16) 2.5 (AWG12)

® Be sure to use solderless terminal for power supply and 1/O wiring.

# Be sure to use M3 type as terminal screw.
o Make sure that terminal screw is connected by 6~9 kg - cm torque..

 Be sure to use fork shaped terminal screw as shown below.

cable solderness terminal (fork shaped)

<
less than 6.2mm‘:3:C]
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Chapter 10 Maintenance

Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC in the best conditions.

10.1 Maintenance and Inspection

The 1/0 module mainly consist of semiconductor devices and its service life is semi-permanent. However, periodic inspection is
requested for ambient environment may cause damage to the devices. When inspecting one or two times per six months, check

the following items.

Check Items Judgment Corrective Actions
Temperature | 0 ~+55°C Adjust the operating temperature and humidity with the
Ambient Humidity 5 ~ 95%RH defined range.
environment L o Use vibration resisting rubber or the vibration prevention
Vibration No vibration
method.
Play of modules No play allowed Securely enrage the hook.
Connecting conditions of . .
. : No loose allowed Retighten terminal screws.
terminal screws
Change rate of input voltage —15% to 10% Hold it with the allowable range.

Check the number of
Spare parts Spare parts and their Cover the shortage and improve the conditions
Store conditions

10.2 Daily Inspection

The following table shows the inspection and items which are to be checked daily.

. Corrective
Check Items Check Points Judgement .
Actions
. . . Retighten
Connecting conditions | check for loose mounting screws Screws should not be loose Screws
of terminal block or _
. Check the distance between solderless .
extension cable , Proper clearance should be provided | Correct
terminals
PWR LED | Check that the LED is ON ON(OFF indicates an error) See chapter 11
Run LED Check that the LED is ON during Run ON (flickering indicates an error) See chapter 11
LtEItD ERR LED Check that the LED is OFF during Run OFF(ON indicates an error) See chapter 11
status
ON when input is ON,
Input LED | Check that the LEO turns ON and OFF .p , See chapter 11
OFF when input is off
ON when output is ON,
Output LED | Check that the LEO turns ON and OFF P _ See chapter 11
OFF when output is off
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10.3 Periodic Inspection

Check the following items once or twice every six months, and perform the needed corrective actions.

Check Items Checking Methods Judgment Corrective Actions
Ambient
0~55°C
Ambiert temperature -. Measure with thermometer and Adjust to general standard
Environment Ambient Humidity hygrometer 5 ~ 95%RH (Internal environmental standard of
-. measure corrosive gas There should be no control section)
Ambience .
corrosive gases
The module should be move The module should be
Looseness, Ingress )
PLC the unit mounted securely. .
" - Retighten screws
Conditions dust or foreign ' : -
. Visual check No dust or foreign material
material
Loose terminal , .
Re-tighten screws Screws should not be loose | Retighten
SCrews
Connecting | Distance between '
= ) Visual check Proper clearance Correct
conditions terminals
i Connectors should not be | Retighten connector mounting
Loose connectors Visual check
loose. Screws

Line voltage check

Measure voltage between input
terminals

*85 ~ 264V AC
*20~28V DC

Change supply power

Fuse

Visual check

No melting disconnection

If fuse melting disconnection,
change the fuse periodically
because a surge current can cause
heat
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Chapter 11 Troubleshooting

The following explains contents, diagnosis and corrective actions for various errors that can occur during system operation.

11.1 Basic Procedures of Troubleshooting

System reliability not only depends on reliable equipment but also on short downtimes in the event of faults.
The short discovery and corrective action is needed for speedy operation of system.

The following shows the basic instructions for troubleshooting.

1) Visual checks

Check the following points.

* Machine operating condition (in stop and operating status)

o Power On/Off
- Status of 1/0 devices
- Condition of wiring (/O wires, extension and communications cables)
- Display states of various indicators (such as POWER LED, RUN LED, ERR. LED and /O LED).
After checking them, connect peripheral devices and check the operation status of the PLC and the
program contents.

2) Trouble Check
Observe any change in the error conditions during the following.
e Switch to the STOP position, and then turn the power on and off.

3) Narrow down the possible causes of the trouble where the fault lies, i.e.:
e Inside or outside of the PLC?
¢ |/0 module or another module?
e PLC program?

11.2 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the errors and corrective actions.

Is the power LED turned OFF? I |::> Flowchart used when the POWER LED is turned OFF I
Is the ERR LED flickering? I |::> Flowchart used when the ERR LED is flickering I

Are the RUN LED tumed OFF? I |::> Flowchart used when the RUN turned OFF. I

/O module doesn't operate properly Flowchart used when the output load of the output module
doesn’t turn on.
Program cannot be written I |::> Flowchart used when a program can't be written to the PLC I

111
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11.2.1 Troubleshooting flowchart used when the POWER LED turns OFF.

The following flowchart explains corrective action procedure used when the power is supplied or the power led turns off during

operation.

[ Power LED is turned OFF ]

v

Is the power supply operating?

> Supply the power.

No +
No Yes
No L
Is the voltage within the rated y| See the power supply be within
AC 85-264 V.
No Yes
Does the power led turn on? - »
Is the fuse blown? ves Replace the
eplace tne fuse.
No Yes
Does the power led turn on? —P
Is th ly cabl No
s the power supply cable
connected? » Connect the power cable correctly.
Yes +
No Yes
< Does the power led turn on? —>
Yes
Over currentprotecrt)lon device P 1)Eliminate the excess current
activated 2)Switch the input power OFF then
ON
No Yes
Write down the troubleshooting < Does the power led turn on? —>

questionnaire and contact
the nearest service center

11-2
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11.2.2 Troubleshooting flowchart used when the ERR LED is flickering

The following flowchart explains corrective action procedure use when the power is supplied starts or the ERR LED is flickering during

operation.

[ ERR LED goes flickering.

l

Check the error code, with connected

KGLWIN.
«
Yes See App-2 “System Warming Flag”
Warning error? —
and remove the cause of the error.
No
\4
Yes

Is ERR LED siill fiicking

Write down the Troubleshooting
Complete Questionnaires and contact the nearest
service center.

Though warning error appears, PLC system doesn't stop but corrective action is needed promptly. If not, it may cause the

system failure.
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11.2.3 Troubleshooting flowchart used when the RUN LED turns off.

The following flowchart explains corrective action procedure to treat the lights-out of RUN LED when the power is supplied,

operation starts or operation is in the process.

[ RUN LED is off.

l

Turn the power unit off and on.

No

Is RUN LED off?

Yes

Contact the nearest service center.
Complete
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11.2.4 Troubleshooting flowchart used when the 1/O part doesn’t operate normally.

The following flowchart explains corrective action procedure used when the /0O module doesn’t operate normally.

@Pogam NewPojoct] ————————————————————————————— mEH|
| ROOAF 4 — | <HD1*|@Q|@Q\|§|§|E§IDVNN|
I I I ‘
I
FOOOD PODOZ PO040 j
0 —] ——1 i =
PﬂDDJIJ
4 ! END
4] | L jé
[ When the I/0 module doesn’t work normally. ]

l

Is the indicator LED of No

the P40 on?

1 i

\ 4

Measure the voltage of power

. Correct wirina.
supply in P40 orrect wiring

Replace the connector of the
terminal board

Check the status of P40 by

v

voltage of power supply for load

Isth

wiring correct?

T w

Is the
terminal connector
connector appropriate?

e output

Separate the external wiring than check the condition of

Yes
output module.
Yes
4——
\ 4
Check the status of P40

v

Is it normal condition?

No

KGLWIN
¢ No
it normal condition?

Yes

Yes

v

Replace the Unit

11-5



Chapter 11  Troubleshooting

Are the indicator LED of the No

switch 1 and 2 on?

Check the status of the switch v

land 2 Check the status of the switch
land 2

'

Is the

Is input wiring correct? Is input wiring correct? terminal screw tighten
securely?
No NO
Yes Yes
Yes Is the condition
Is input wiring correct? of the terminal board connector
appropriate?
v
Separate the external wiring witch then No No
check the status by forced input
l
l v v
Correct wiring Retighten the terminal Replace the terminal
Correct the wiring screw board connector
4 l
Unit  replacement is Check the status of the switch Check from the beginning Unit replacement is
needed land2 needed
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11.2.5 Troubleshooting flowchart used when a program cannot be written to the CPU part

The following flowchart shows the corrective action procedure used when a program cannot be written to the PLC module.

[ Program cannot be written to the PC CPU

l

Switch to the remote STOP mode
and execute the program write.

No
Is the mode-setting switch set the re
mote STOP?

Yes

Yes After reading error code by using peripheral

Is ERR. LED blinking? —pf device, corect the contents.

Complete
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11.3 Troubleshooting Questionnaire

When problems have been met during operation of the MASTER-K120S series, please write down this Questionnaires and contact the

service center via telephone or facsimile.

* For errors relating to special or communication modules, use the questionnaire included in the User's manual of the unit.

1. Telephone & FAX No
Tell) FAX)
2. Using equipment model:
3. Details of using equipment
CPU model: ( ) OS version No.( ) Serial No.( )
KGLWIN version No. used to compile programs: ( )

4.General description of the device or system used as the control object:

5. The kind of the base unit:

— Operation by the mode setting switch ( )
— Operation by the KGLWIN or communications ( ),
— External memory module operation ( ),

6. Is the ERR. LED of the CPU module turned ON? Yes( ), No( )

7. KGLWIN error message:

8. Used initialization program: initialization program ( )

9. History of corrective actions for the error message in the article 7

10. Other tried corrective actions:

11. Characteristics of the error
* Repetitive(  ): Periodic( ), Related to a particular sequence( ), Related to environment( )
* Sometimes(  ): General error interval:

12. Detailed Description of error contents:

13. Configuration diagram for the applied system:
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11.4 Troubleshooting Examples

Possible troubles with various circuits and their corrective actions are explained.

11.4.1 Input circuit troubles and corrective actions

The followings describe possible troubles with input circuits, as well as corrective actions.

doesn't turn off.

_l:_ AC input

@ C [ Leakage current

External device

C%J

Input signal

(Neon lamp

may be still on)

doesn't turn off.

Leakage current of external device
(Drive by a limit switch with neon lamp)

AC input

Leakage current

=]
[
O«J

External device

Condition Cause Corrective Actions
Leakage current of external device c . . .
(Such as a drive by non-contact switch) » Connect an appropriate register and capacity,
Input signal which will make the voltage lower across the

terminals of the input module.

_|'_ AC input

R

* CR values are determined by the leakage current

value.
— Recommended value C: 0.1 ~ 0.47 uF
R: 47 ~ 120 Q (1/12W)

Or make up another independent display circuit.

Input signal

doesn't turn off.

Leakage current due to line capacity of wiring cable.

AC input

!
f

External device

Leakage current

o——-F--9

1

* Locate the power supply on the external device

side as shown below.

l

ol

__lo

External device

AC input

o——-F--9

Input signal

doesn't turn off.

Leakage current of external device (Drive by switch with
LED indicator)

|[

External device

DC input

Leakage current

i

 Connect an appropriate register, which will make
the voltage higher than the OFF voltage across the

input module terminal and commaon terminal.
OC input

gy einnas I

Input signal

doesn't turn off.

* Sneak current due to the use of two different power
supplies.

= 5

El E2 )

DC input

e E1>E?2, sneaked.

* Use only one power supply.

« Connect a sneak current prevention diode.

— DC input

L
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11.4.2 Output circuit troubles and corrective actions

The following describes possible troubles with input circuits, as well as their corrective actions.

Condition

Cause

Corrective Action

When the output is
off, excessive
voltage is applied to
the load.

eLoad is half-wave rectified inside (in some cases, it is true
of a solenoid)

*When the polarity of the power supply is as shown in @,
C is charged. When the polarity is as shown in @), the
voltage charged in C plus the line voltage are applied
across D. Max. voltage is approx. 2+ 2.

%c

*) If a resistor is used in this way, it does not pose a

y

problem to the output element. But it may make the
performance of the diode (D), which is built in the load,

drop to cause problems.

* Connect registers of tens to hundreds K< across the

load in parallel.
——E—]
8- r Y D
L I I L
@ Load ?

The load doesn't
turn off.

» Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

Load

Output
N

T C
@ [ Leakage current } %)

—{r]

* Connect C and R across the load, which are of registers
of tens K. When the wiring distance from the output
module to the load is long, there may be a leakage current

due to the line capacity.
— 1R I

Hat—
—— I._

When the load is
C-R type timer, time
constant fluctuates.

» Leakage current by surge absorbing circuit, which is

connected to output element in parallel.

Output

Leakage current

Al

* Drive the relay using a contact and drive the C-R type
timer using the since contact.

* Use other timer than the C—R contact some timers have
half-ware rectified internal circuits therefore, be cautious.

= Timer
),

Output

The load does not
turn off.

* Sneak current due to the use of two different power

supplies.

Output

- Fow |-
I_ IE2<_

El

n

E1<E2, sneaks. E1 is off (E2 is on), sneaks.

* Use only one power supply.
» Connect a sneak current prevention diode.

Output
utp e

%; """ b

K

If the load is the relay, etc, connect a counter-electromotive
voltage absorbing code as shown by the dot line.
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Output circuit troubles and corrective actions (continued).

transistor  is

destroyed.

Output

f

S

El

A surge current of 10 times or more when turned on.

Condition Cause Corrective actions
The load off * Qver current at off state [The large solenoid current | * Insert a small L/R magnetic contact and drive the load
response time | fluidic load (L/R is large) such as is directly driven with | using the same contact.
is long. the transistor output.
Output Output
([ off current <_] %
. O
b I
* The off response time can be delayed by one or
more second as some loads make the current flow
across the diode at the off time of the transistor
output.
Output Surge current of the white lamp * To suppress the surge current make the dark current

of 1/3 to 1/5 rated current flow.

Output

f x|
s

Sink type transistor output

Output

Source type transistor output
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11.5 Error code list

Error
Code Message CPU state Message Cause Corrective Actions
Internal system Fault of some area of operating ROM,
0001h | error Stop System Error or H/W defect Contact the service center.
0002h | OS ROM error Stop OS ROM Error Internal system ROM is defected Contact the service center.
0003h | OS RAM error Stop OS RAM Error Internal system RAM is defected Contact the service center.
0004h | Data RAM error Stop DATA RAM Error Data RAM is defected Contact the service center.
Program RAM
0005h | error Stop PGM RAM Error Program RAM is defected Contact the service center.
Defect of dedicated LSl for sequence
0006h | Gate array error Stop GIA Error instruction processing Contact the service center.
h Sub rack power Stop Sub Power Error Extension Rack Power down or Error Check'the power of the
0007h | down error extension rack
Turn the power off and
0008h | OS WDT error Stop OS WDT Error CPU OS watch dog error restart the system.
Contact the service center.
0009h gr(;g:mon RAM Stop Common RAM Error | Common RAM interface error Contact the service center.
Continue Break of fuse used in output units or Ch.eCk the fuse LED of the
000Ah | Fuse break error I/O Fuse Error : unit. Turn the power off
(stop) Mixed 1/0
and replace the fuse.
000Bh Instruction code Stop OP Code Error lnStFUCt'OnS unreqdable by the CPU Contact the service center.
error are included. (during execution)
Flash memory . .
000Ch | error(during Stop User Memory Error Read to/erte from the inserted Flash | Check and replace the
. memory is not performed. flash memory.
execution)
[J Mounting/dismounting of I/O units - Tun the power off and
during operation, or connection fault mount the unit irmly, and
0010h | 1/O slot error Stop 1/O Slot Error : ' A restart the system.
[ 1/O unit defect or extension cable .
[ Replace the 1/O unit or
defect .
extension cable.
Points of mounted 1/O units overrun
0011h Maximum 1/0 Stop MAX 1/O Error the maximum IO points. (FMM Replace the 1/0 unit.
error mounting number over error,
MINI_MAP over...)
0012h _Spemal card Stop Special I/F Error Special Card Interface error Contact the service center.
interface error
0013h | FMM 0 I/F error Stop FMM 0 I/F Error FMM 0 I/F Error Contact the service center.
0014h | FMM 1 I/F error Stop FMM 1 I/F Error FMM 1 I/F Error Contact the service center.
0015h | FMM 2 I/F error Stop FMM 2 I/F Error FMM 2 I/F Error Contact the service center.
0016h | FMM 3 I/F error Stop FMM 3 I/F Error FMM 3 I/F Error Contact the service center.
0020h | Parameter Error Stop Parameter Error A written parameter has changed, or Correct the content of the
checksum error parameter.
When the power is applied or RUN
I/O Parameter Stop starts, I/0 unit reservation information Correct the content of the
0021h . I/O Parameter Error . parameter, or reallocate or
Error (continue) differs from the types of real loaded .
. replace the I/O unit.
1/0 units.
. The point of the reserved 1/0
0022h Maximum /0 Stop 1/O PARA Error information or real loaded I/O units Correct the content of the
Over X . parameter.
overruns the maximum /O point.
0023h E?ﬂc’:/lr 0 Parameter Stop FMM 0 PARA Error FMM 0 Parameter Error Correct the parameter.
0024h E';fc’:/lr 1 Parameter Stop FMM 1 PARA Error FMM 1 Parameter Error Correct the parameter.
0025h E'rvrl(,;/lr 2 Parameter Stop FMM 2 PARA Error FMM 2 Parameter Error Correct the parameter.
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Chapter 11  Troubleshooting

(continued)
Error . .
Code Error CPU state Message Cause Corrective Actions
0026h E'rvrlc,:/lr 3 Parameter Stop FMM 3 PARA Error FMM 3 Parameter Error Correct the parameter.
o A digit of other than 0 to 9 has met
during BCD conversion.
0030h | Operation Error Stop Operation Error g ) ) Correct the content of the
o An operand value is outside the error step.
defined operand range.
Cont Check the maximum scan
ontinue i i
0031h | WDT Over WDT Over Eror S_can time has overrun the watch dog tlme_of the program and
(stop) time. modify the program or
insert programs.
Program replacement has
Error of Program An error has occurred at program not been completed during
0032h | Change during Stop PGM Change Error change during run. (NO SBRT, JME run. (JMP ~ JME, FOR ~
run. and END ...) NEXT, CALLx and SBRTx
)
0033h Program Check Continue Code Check Error An error has occurred while checking Correct the error.
Error a program.
0040h | Code Check Error | Stop Code Check Error Q%Zﬁjﬁlon unreadable by the CPU Correct the error step.
Missing the END Insert the END instruction
0041h | instruction in the Stop Miss END Error ;Zfrgggggam does not have the END at the bottom of the
program. ' program.
Missing the RET . Insert the END instruction
0042h | instruction in the Stop Miss RET Error The subroutlne does not has the RET at the bottom of the
instruction at its bottom.
program. program.
Missing the SBRT
0043h instruction in the Stop Miss SBRT Error The su_broutlng does not has the _Insert the SBRT
subroutine SBRT instruction. instruction.
program.
0044h _The JM.P ~ JME Stop JMP(E) Error The JMP ~ JME instruction error .Correct. the JMP ~ JME
instruction error instruction.
0oash | TheFOR-NEXT | o) FOR-NEXT Ertor | The FOR ~ NEXT instruction eror | CO/Tect the FOR ~ NEXT
instruction error instruction.
The MCS ~
0046h | MCSCLR Stop MCS-MCSCLR The MCS ~ MCSCLR instruction error | COTeCt the MCS
X - Error MCSCLR instruction.
instruction error
The MPUSH ~
0047h | MPOP instruction | Stop MPUSH ~ MPOP The MPUSH ~ MPOP instruction error Correct.the MP.USH h
error Error MPOP instruction
0048h | Dual coil error Stop DUAL COIL Error Timer or counter has been duplicated. | Correct timer, counter.
Input condition error, or too much use | Check and correct the
0049h Syntax error Stop Syntax Error of LOAD or AND(OR) LOAD. program.

11-13




Aggendix 1__System Definitions

Appendix 1. System Definitions

1) Option

(1) Connect Option
You should set the communication port (COM1 ~4) to communicate with PLC.

o Select the Project-Option-Connection Option in menu.
o Default Connection is RS-232C interface.

o For the detail information about Connection Option, refer to KGLWIN Manual.

Options

Editor Option | Page Setup  Connection Option |

—Method of Connection

= HE-Z3IC

¢ Biaiip Modem  Communication Part |COMI
" Cable Modem

" GLOFA Frnet for PC

 GLOFA Mnet for PC

 Ethernet

—Depth of Connection

' Local
" Rermote |
" Remote 2
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Appendix 1__System Definitions

(2) Editor option

o Monitor display type
- Select the desired type in the monitor display type(4 types).

o Source File Directory :
- You can set directories for the files to be created in KGLWIN.

- In Source Directory, KGLWIN saves source program files of program, parameter etc.

o Auto save
- This function is to set the time interval for Auto saving (Range : 0 ~60 min)
- Automatically saved file is saved in the current directory.
- The file is automatically deleted when the program window is closed. Therefore if a program cannot be saved by
"Program Error" before program is not saved, you can recover some program by loading auto saved file.
- This function is to set the time interval for Auto saving.

- When set to 0, auto save function is disabled.

CHPROGRAM FILESWLGISHWRGLWetts:

Appl-2



Appendix 1  System Definitions

(3) Page setup

You can select print option when the project print out .(margin, cover, footer)

I
i

) o o

RSN

L& Industrial systerns Co,

1 o o |3
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Appendix 1 System Definitions

2) Basic Parameters

The basic parameters are necessary for operation of the PLC.

Set the ‘Latch area’, ‘Timer boundary” , ‘Watchdog timer’, ‘PLC operation mode’, ‘Input setting’, ‘Pulse catch’

£ Parameter [Mew Project!] 10l x|
[ Basic Interrupt |CommChO| CommChi | PID(TUN) |PID(CAL)| PO S | Analog | HSCChO

~Latch Area Tirmer Boundary _ ~Input Setting M
L: |ﬂ - |,m 100 msec 000 - I'E” Input Filter Time {ms)
: 0msec 192 - |25g_ Basic Unit
- I | e - o PODDD - POO07 [10 <]
100 msec |144 = |IEI1 Poons - PO0OOF |ID vI
VWatchdog Time: IZD w10ms FOOI0 - POOIY |ID -]
10mzec [240 - |50
PoDI8 - PoaiF [10 ~]
Imsec [51 - [Z5% PLC Operation Mode po0z0 - pogz3 10 <]
Ci [82 - [& ¥ Blown Fuse ewtended Module [10 ]
[ Operation Erraor Pl Erish St A
D |35|JD = IdEDD ulse Catch Set
[~ Qutput during
S IBD —IEEI o1 a2r3r
v Remote sccess Control 4 CE BT |
| Iﬂ?!

(1) Latch area setting

Set the retain area on the inner device.

(2) Timer boundary setting
Set the 100ms/10ms/1ms timer boundary.
(1f 200ms and 10ms timer are set, the rest of timer area is allocated 1ms automatically)

(3) Watchdog timer setting
For the purpose of the watch of normal program execution ,.
This parameter is used to set the maximum allowable execution time of a user program in order to supervisor its

normal or abnormal operation. (Setting range is 10ms ~ 6000ms)

(4) Input setting

set the input filter constant and input catch contact point
(5) Remote access control setting

When this parameter is set, the operation mode of PLC system can be changed by remote access with FAM or

communication module.
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Appendix 2. Flag List

1) Special relay (F)

This flag is useful to edit user program.

Relay Function Description
F0000 RUN mode Turns on when the CPU in the RUN mode.
F0001 Program mode Turns on when the CPU in the Program mode
F0002 Pause mode Turns on when the CPU in the Pause mode
F0003 Debug mode Turns on when the CPU in the Debug mode
F0006 Remote mode Turns on when the CPU in the Remote mode
F0007~F000B Unused
F000C User memory installation Turns on when a user memory is installed.
FO00D RTC installation Turns on when a RTC module is installed.
FOOOE Unused
FOOOF Execution of the STOP instruction | Turns on when the STOP instruction is being operated.
F0010 Always On Always On
F0011 Always Off Always Off
F0012 1 Scan On 1 Scan On
F0013 1 Scan Off 1 Scan Off
F0014 Scan toggle Scan toggle
F0015 to FOO1F Unused
F0020 1 step run Turns on when the 1 step run is operated in the Debug mode.
F0021 Breakpoint run Turns on when the breakpoint run is operated in the Debug
mode.
F0022 Scan run Turns on when the scan run is operated in the Debug mode.
F0023 Coincident contact value run Turns on when the coincident contact run is operated in the
Debug mode.
F0024 Coincident word value run Turns on when the coincident word run is operated in the Debug
mode.
F0025 to FOO2F Unused
F0030 Fatal error Turns on when a fatal error has occurred.
F0031 Ordinary error Turns on when an ordinary error has occurred.
F0032 WDT Error Turns on when a watch dog timer error has occurred.
F0033 I/O combination error Turns on when an 1/O error has occurred.
(When one or more bit(s) of F0040 to FOO5F turns on)
F0034 to FO038 Unused
F0039 Normal backup operation Turns on when the data backup is normal.
FO03A RTC data error Turns on when the RTC data setting error has occurred.
F003B Program editing Turns on during program edit while running the program.
F003C Program edit error ;ugr;ioc;r;avr\;?en a program edit error has occurred while running
F003D to FOO3F Unused
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(Continued)
Relay Function Description
When the reserved 1/0 module (set by the parameter) differs
F0040 to FOO5F /O error from the real loaded 1/0 module or a I/O module has been
mounted or dismounted, the corresponding bit turns on.
F0060 to FOO6F Storing error code Stores the system error code, (See Section 2.9)
F0070 to FOO8F Unused
F0090 20-ms cycle clock
F0091 100-ms cycle clock Turning On/Off is repeated with a constant cycle.
F0092 200-ms cycle clock
F0093 1-sec cycle clock On Off
F0094 2-sec cycle clock
F0095 10-sec cycle clock D D -
F0096 20-sec cycle clock
F0097 60-sec cycle clock
F0098 to FOO9F Unused
F0100 User clock 0 Turning On/Off is repeated as many times as the scan specified
FO101 User clock 1 by Duty instruction.
F0102 User clock 2 }_{ |_[ DUTY F010x N1 N2 ]_‘
F0103 User clock 3 N2 scan Off
F0104 User clock 4
F0105 User clock 5 —
F0106 User clock 6 N1 scan Off
F0107 User clock 7
F0108 to FO10F Unused
F0110 Operation error flag Turns on when an operation error has occurred.
FO111 Zero flag Turns on when the operation result is “0".
F0112 Carry flag Turns on when a carry occurs due to the operation.
F0113 All outputs off Turns on when an output instruction is executed.
F0115 Operation error flag (Latch) Turns on when an operation error has occurred.(Latch)
F0116 Overflow error flag Turns on when overflow has occurred.
F0117 to FO11F Unused
F0120 LT flag Turns on if S1 < Sz when using the CMP instruction.
F0121 LTE flag Turns on if S1 < Sz when using the CMP instruction.
F0122 EQU flag Turns on if S1 = Sz when using the CMP instruction.
F0123 GT flag Turns on if S1 > Sz when using the CMP instruction.
F0124 GTE flag Turns on if S1 > Sz when using the CMP instruction.
F0125 NEQ flag Turns on if S1 # Sz when using the CMP instruction.
F0126 to FO13F Unused
F0140 to FO14F FALS No. The error code generated by FALS instruction is stored to this
flag.
F0150 to FO16F Unused
F0170to F173 HSC output bit Turn on when the current value of HSC reaches setting value
F0180 to F183 Carry flag for HSC Turn on when carry is occurred on the HSC current value
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(Continued)

Relay Function Description
F190 to F193 Borrow flag for HSC Turn on when borrow is occurred on the HSC current value
F200 to F20F Unit ID

F0210 to FO21F HSC error code Stores error of HSC Ch0
F0220 to FO22F HSC error code Stores error of HSC Chl
F0230 to FO23F HSC error code Stores error of HSC Ch2
F0240 to FO24F HSC error code Stores error of HSC Ch3
F0250 to FO27F Unused
F0280 to FO45F Positioning flags Refer to 7.3.5 Flag list and error code
F0500 to FO50F Maximum scan time Stores the maximum scan time.
F0510 to FO51F Minimum scan time Stores the minimum scan time.
F0520 to FO52F Present scan time Stores the present scan time.
F0530 to FO53F Clock data (year/month) Clock data (year/month)
F0540 to FO54F Clock data (day/hour) Clock data (day/hour)
F0550 to FO55F Clock data (minute/second) Clock data (minute/second)
F0560 to FO56F Clock data (day of the week) Clock data (day of the week)
F0570 to FO58F Unused
F0590 to FO59F Storing error step Stores the error step of the program.
F0600 to FOB3F Unused
2) Internal relay (M)

Relay Function Description

M1904 Write Time Write time to RTC when this bit turns on

M1910 Forced I/O enable Enables forced I/0
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3) Data relay (D)

When communication function is used, its status are stored in D register, and they can be monitored. And If correspond

communication function is unused, these flags can be used as general data register.

(1) When FNET module is connected

Relay Keyword Function Description
Indicates the number which is set on communications module station
D4500 |_COSTNOL Communications module ich
switch.
D4502 |_COSTNOH station No.
Fnet : Station switch No. marked on the front of communications module.
o Increments by one whenever sending error of communications frame
Communications frame
D4504 | _COTXECNT oceurs.
sending error . - . .
Connection condition of network is evaluated by this value.
o Increments by one whenever receiving error of communications frame
Communications frame
D4505 |_CORXECNT o occurs.
receiving error ) . . )
Connection condition of network is evaluated by this value.
o i Increments by one whenever communications service fails. Connection
Communications service . o )
D4506 | _COSVCFCNT ) condition of network and overall communication quantity and program
processing  error - )
stability can be evaluated by this value.
Maximum communications | Indicates the maximum time that is spent until every station connected to
D4507 |[_COSCANMX
scan time (unit : 1 ms) network has the token at least one time and sends a sending frame.
Average communications Indicates the average time that is spent until every station connected to
D4508 [_COSCANAV ) . ' '
scan time (unit : 1 ms) network has the token at least one time and sends a sending frame.
Minimum communications | Indicates the minimum time that is spent until every station connected to
D4509 |_COSCANMN
scan time (unit : 1 ms) network has the token at least one time and sends a sending frame.
Communications module , ) o )
D4510 |_COLINF ) ] Indicates operation state of communications module with a word.
system information
D4510.B |_COCRDER System error (error = 1) Indicates communications module hardware or system O/S error.
Insufficient common RAM , ) o
D4510.C |_COSVBSY N Indicates that service cannot be offered due to insufficient common RAM.
(Insufficient = 1)
D4510.D |_COIFERR Interface error (error = 1) Indicates that interface with communications modules has been stopped.
] Indicates that the communications module can communicates with other
D4510.E |_COINRING In-ring (IN_RING = 1) ,
station or not.
) Indicates that operation mode of communications module is in the normal
D4510.F [_COLNKMOD Operation mode (RUN=1) .
operation mode or test mode.
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(2) When communication mode is dedicated master mode (Channel 0)

Relay Function Relay Function

D4400 Communication Error Code of station 0 and1 D4432 Mode and Error of Slave station 0 and 1
D4401 Communication Error Code of station 2 and 3 D4433 | Mode and Error of Slave station 2 and 3
D4401 Communication Error Code of station 4 and 5 D4434 | Mode and Error of Slave station 4 and 5
D4403 Communication Error Code of station 6 and 7 D4435 Mode and Error of Slave station 6 and 7
D4404 Communication Error Code of station 8 and 9 D4436 Mode and Error of Slave station 8 and 9

D4405 Communication Error Code of station 10 and 11 D4437 Mode and Error of Slave station 10 and 11

D4406 Communication Error Code of station 12 and 13 D4438 Mode and Error of Slave station 12 and 13

D4407 Communication Error Code of station 14 and 15 D4439 Mode and Error of Slave station 14 and 15

D4408 Communication Error Code of station 16 and 17 D4440 Mode and Error of Slave station 16 and 17

D4409 Communication Error Code of station 18 and 19 D4441 Mode and Error of Slave station 18 and 19

D4410 Communication Error Code of station 20 and 21 D4442 Mode and Error of Slave station 20 and 21

D4411 Communication Error Code of station 22 and 23 D4443 Mode and Error of Slave station 22 and 23

D4412 Communication Error Code of station 24 and 25 D4444 Mode and Error of Slave station 24 and 25

D4413 Communication Error Code of station 26 and 27 D4445 Mode and Error of Slave station 26 and 27

D4414 Communication Error Code of station 28 and 29 D4446 Mode and Error of Slave station 28 and 29

D4415 Communication Error Code of station 30 and 31 D4447 Mode and Error of Slave station 30 and 31

D4416 Error count of station 0 and 1

D4417 Error count of station 2 and 3

D4418 Error count of station 4 and 5

D4419 Error count of station 6 and 7

D4420 Error count of station 8 and 9

D4421 Error count of station 10 and 11

D4422 Error count of station 12 and 13

D4423 Error count of station 14 and 15

D4424 Error count of station 16 and 17

D4425 Error count of station 18 and 19

D4426 Error count of station 20 and 21

D4427 Error count of station 22 and 23

D4428 Error count of station 24 and 25

D4429 Error count of station 26 and 27

D4430 Error count of station 28 and 29
D4431

Error count of station 30 and 31
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(3) When communication mode is dedicated master mode (Channel 1)

Relay Function Relay Function

D4300 Communication Error Code of station 0 and1 D4332 Mode and Error of Slave station 0 and 1
D4301 Communication Error Code of station 2 _and 3 D4333 Mode and Error of Slave station 2 and 3
D4301 Communication Error Code of station 4 and 5 D4334 Mode and Error of Slave station 4 and 5
D4303 Communication Error Code of station 6 and 7 D4335 Mode and Error of Slave station 6 and 7
D4304 Communication Error Code of station 8 and 9 D4336 Mode and Error of Slave station 8 and 9
D4305 Communication Error Code of station 10 and 11 D4337 Mode and Error of Slave station 10 and 11
D4306 Communication Error Code of station 12 and 13 D4338 Mode and Error of Slave station 12 and 13
D4307 Communication Error Code of station 14 and 15 D4339 Mode and Error of Slave station 14 and 15
D4308 Communication Error Code of station 16 and 17 D4340 Mode and Error of Slave station 16 and 17
D4309 Communication Error Code of station 18 and 19 D4341 Mode and Error of Slave station 18 and 19
D4310 Communication Error Code of station 20 and 21 D4342 Mode and Error of Slave station 20 and 21
D4311 Communication Error Code of station 22 and 23 04343 Mode and Error of Slave station 22 and 23
D4312 Communication Error Code of station 24 and 25 04344 Mode and Error of Slave station 24 and 25
D4313 Communication Error Code of station 26 and 27 04345 Mode and Error of Slave station 26 and 27
D4314 Communication Error Code of station 28 and 29 04346 Mode and Error of Slave station 28 and 29
D4315 Communication Error Code of station 30 and 31 04347 | Mode and Error of Slave station 30 and 31
D4316 Error count of station 0 and 1

D4317 Error count of station 2 and 3

D4318 Error count of station 4 and 5

D4319 Error count of station 6 and 7

D4320 Error count of station 8 and 9

D4321 Error count of station 10 and 11

D4322 Error count of station 12 and 13

D4323 Error count of station 14 and 15

D4324 Error count of station 16 and 17

D4325 Error count of station 18 and 19

D4326 Error count of station 20 and 21

D4327 Error count of station 22 and 23

D4328 Error count of station 24 and 25

D4329 Error count of station 26 and 27

D4330 Error count of station 28 and 29

D4331 Error count of station 30 and 31
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(4) D register for Forced 1/0O setting

110 Forced I/O designation register Forced I/O data register
P000 D4700 D4800
P001 D4701 D4801
P002 D4702 D4802
P003 D4703 D4803
P004 D4704 D4804
P005 D4705 D4805
P006 D4706 D4806
P007 D4707 D4807
P008 D4708 D4808
P009 D4709 D4809
P010 D4710 D4810
P011 D4711 D4811
P012 D4712 D4812
P013 D4713 D4813
P014 D4714 D4814
P015 D4715 D4815
P016 D4716 D4816
P017 D4717 D4817
P018 D4718 D4818
P019 D4719 D4819
P020 D4720 D4820
P021 D4721 D4821
P022 D4722 D4822
P023 D4723 D4823
P024 D4724 D4824
P025 D4725 D4825
P026 D4726 D4826
P027 D4727 D4827
P028 D4728 D4828
P029 D4729 D4829
P030 D4730 D4830
P031 D4731 D4831
P032 D4732 D4832
PO~63 D4;63 D4~863
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(5) System error history(when RTC module is attached)

Relay Description
D4900 Error pointer
D4901 Year, Month
D4902 Day, Time
D4903 Minute, Second
D4904 Error code
(6) Clock data
Relay Description
D4990 Year, Month
D4991 Day, Time
D4992 Minute, Second
D4993 Day of week, Century
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Appendix 3 External Dimensions (unit: mm)

1) Main unit
3\ /V A
1 Model A B
I 1 K7M-DR10/ 14UE 85 95
K7M-DR20/30UE 35 5
| 95 105 [115| | k7M-DR(T)20/30U
! - K7M-DR(T)40U 165 175
K7M-DR(T)60U 215 225
_(/ I —"a A I —"a \ y
e - ‘
F T |
73
== =1 = =
=ML L=l 521 =
2) Extension module
(1) Standard type
‘Jf\\ 'y 1
] i
Wl 95| 105|115
1 I
. 5\ A 4 v
95 e
5 51 /3
L2 L=
— [ — — 1
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(2) Slim type(G7E-DCO8A,G7E-RY08A,G7F-ADHB,G7F-DA2V,G7F-RD2A)

—
1

GFE-RYBA
al

0

coooooao
=
95
105
115

45
— 1
TRRNEITIN
|| L]
=Sl = "
S =
PR — [ 1
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