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Safety Instructions

SAFETY INSTRUCTIONS

Before using the product ...

For your safety and effective operation, please read the safety instructions thoroughly before using the product.

» Safety Instructions should always be observed in order to prevent accidents or risks with the safe and

proper use of the product.
» Instructions are separated into “Warning” and “Caution”, and the meaning of the terms is as follows;

&Warning This symbol indicates the possibility of serious injury or death if some applicable

instruction is violated

. This symbol indicates the possibility of slight injury or damage to products if some
/\ Caution

applicable instruction is violated

» The marks displayed on the product and in the user’s manual have the

following meanings.
& Be careful! Danger may be expected.

ABe careful! Electric shock may occur.

» The user’s manual should be kept available and accessible to any user of the product even after it's been

read.

LSIndustriaI Systems | 1




Safety Instructions

Design Precautions

-

/N 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

Safety Instructions for design process

s

/\  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.

Installation Precautions

r

/\ Caution

» Use the PLC option card in an environment that meets the general specification contained in
this manual or datasheet.
Using the PLC option card 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/0O and extension connector are installed correctly.
Poor connection could cause an input or output failure.

» When install the PLC option card in environment of much vibration, be sure to insulate the
PLC option card 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

-

/N 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

4 N\

/N 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 option
card.
Not doing so can cause a malfunction.

Disposal Precaution

4 )

/1 Caution

» When disposing of this product, treat it as industrial waste.

Not doina so could cause poisonous pollution or explosion.
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Chapter 1 General

1.1 Guide to Use This Manual

This manual includes specifications, functions and handling instructions for the PLC
option card for dedicated iS7 inverter. This manual is divided up chapters as follows:

No. Title Contents
Describes configuration of this manual, unit's for features
Chapter 1 General ,
and terminology.
System Describes available units and system configuration in the
Chapter 2 i ] ] ]
Configuration iS7 PLC option card.
General Describes general specifications of units used in the PLC
Chapter 3 o ]
Specification option card.
Chapter 4 CPU
Chapter 5 Input and Output | Describes each kind of Manufactured goods’ usage and
Usage of Various | specifications.
Chapter 6 )
Functions
iS7 Inverter ) ) ] ] ]
o Describes the most important function which is
Chapter 7 | Control/Monitoring o ] L
. control/monitoring of PLC option card of iS7 inverter.
Function
Communication Describes the built-in communication function of PLC option
Chapter 8 .
Function card.
, Describes the items to be checked for long-term normal
Chapter 9 Maintenance ] ] ]
operation of the iS7 PLC option card.
, Describes the various operation errors and corrective
Chapter 10 Troubleshooting _
actions.
. o Describes parameter setting for basic 1/0O and
Appendix 1 | System Definitions o
communications module.
Appendix 2 Flag List Describes the types and contents of various flags.
Control and ) L -
, o .. | Describes enables control or monitoring of the specific
Appendix 3 | Monitoring Specific _
data of inverter.
Inverter Data
Common Area Describes the common area parameter of iS7 inverter need
Appendix 4 Parameter of iS7 | ed for control/monitoring of iS7 inverter.
Inverter

-. This manual does not describe the programming method. For their own functions, refer

to the related user's manuals.
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1.2 Features

1) iS7 PLC option card is compact type which is integrated the function of CPU, Input and output,
and communication function. PLC option card has features of below described.

(1) High speed processing
High speed processing of 0.1us/Step

(2) Various built-in functions
PLC option card can perform the various system by just using the one option card.
¢ Fast processing applications
- Pulse catch: Allows the option card to read a pulse which has a width as small as 10
Hs,
- External interrupt: Using in various applications with built-in 6 interrupt input that
high-priority event which requires immediate responses.

e The input filter function helps to 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, the option card can connect with external
devices, such as personal computers or monitoring devices and communicate 1:N
with external device.

¢ Using built-in PID control function, PID control system can be constructed without
using separate PID module.

(3) Battery-less
The user’s program can be saved permanently without battery, because it is stored in
EEPROM.

(4) When program is edited during processing, it is stored in EEPROM automatically.

(5) It supports the Master function at Modbus-RTU protocol.

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

(7) it can save the program permanently in EEPROM by easy editing with KGLWIN.

(8) Strong self-diagnostic function
It can detect the cause of errors with more detailed error codes.

(9) It can prevent unintentional reading and writing, using password.
(10) Various program execution functions
External and internal interrupt program as well as scan program can be executed by

setting the execution condition. Therefore, user can set various program execution
modes.

1-2




hapter 1 neral

1.3 Terminology

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

debugging (A computer software).

Terms Definition Remarks
A programming and debugging tool for the MASTER-K
KGLWIN series. It executes program creation, edit, compile and -

I/0O Image Area

Internal memory area of the CPU module which is used
to hold 1/O statuses.

RTC

Abbreviation of ‘Real Time Clock’. It is used to call
general IC that
contains clock function.

Watchdog Timer

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

1-3




Chapter 2 System Configuration

Chapter 2 System Configuration

2.1 System Configuration

2.1.1 Basic System

Input points

6 Points (NPN/PNP))

Output points

Relay output 4 points

RS232C 1 port (Program download from KGLWIN)
RS485 1 port (Modbus-RTU Master/Slave)

Display LED 2 ea (Green: RUN LED, Red: ERROR LED)
Switch

3 step switch for RUN, PAU/REM, STOP

Clock function

Built-in RTC (Real Time Clock)

Data Back-up

Data of latch area and RTC data through using CR2032 lithium
battery)




Chapter 2 System Configuration

2.1.2 Product Block Diagram

PLC option card for iS7 inverter series’ block diagram is as following.

Input Signal
\ 4
> Input
v
g CPU
| I
l Comm > Output
Built-in RS-485 ¥ v

Built-in RS-232C I/F Output Signal

Classification Main Function
CPU e Signal processing
-. Operating System function
-. Application program saving function
-. Data saving function
-. Application execution function
Input ¢ Convert the input signal and data to proper signal level from
controlled device.
Output ¢ Convert the output signal and data to proper signal level from
actuator and display device.
Communication | e Configure the 1:1 communication system to connect with PADT
(KGLWIN) or built-in RS-232C/RS485 communication.




Chapter 2 System Configuration

2.2 Exterior of Product
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Symbol

Name

Usage

LED1

RUN LED

On state: Local Run (SW1 position is RUN) or Remote Run (SW1
position is PAU/REM) and Select the RUN icon at KGLWIN.

LED2

ERR LED

1) Flickering : It flickering when Error is occurred.
2) OFF : It is Off at normal operation.

Swi

Mode Switch

1) RUN position : Program Execution

2) PAU/REM position : Temporary stop, Remote Rung/Stop
Execution etc.

3) STOP position : Program Stop

Ji

PLC OS Download
Jumper

1) Factory default state. Do not use other setting. Please
contact LSIS customer service center.

BM| O Normal

5G D State
NON

2) Do not operate the jumper as below setting. Please
contact LSIS customer service center.

BM
5G D 0S Download mode
NON| ©

J2

Terminal Selection
Jumper

1) ON: Select the communication terminal resistor of RS485.
(Built-in resistor 120 ohm.)
2) OFF: None

2-3




Chapter 2 System Configuration

Symbol Name Usage

1) NPN mode: Connect terminal input (PO0~P05) with 24G.

P| O
|:| NPN mode
N
313 NPN/PNP
Selection jumper 2) PNP mode: Connect the terminal input (POO~P05) with
24P.
P |:| PNP mode
N| O
RS232C
CON1 communication Connector to communicate with KGLWIN
connector

1) Function : Maintaining of the Latch area data and RTC

Battery Insertion data at power failure

Battery 2) Battery type: Coin type lithium battery (CR2032)
part o .
3) Life : about 4 years with power off (normal temperature,
capacity 220mAh assumed)
1: S+(RS485) 2: S-(RS485)
3. 24G 4: Terminal InputP00
5: Terminal InputP01 6: Terminal InputP02
7: Terminal InputP03 8: Terminal InputP04
TB1 Terminal Blcok 9: Terminal InputP05 10: 24G
11: 24P (output 24V) -
12: Terminal Output P40 13: Terminal Output P40C
14: Terminal Output P41 15: Terminal Output P41C
16: Terminal Output P42 17: Terminal Output P42C
18: Terminal Output P43 19: Terminal Output P43C
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Chapter 3 General Specifications

3.1 General Specifications
The following table shows the general specifications of the PLC option card for iS7 inverter series.
No. Iltem Specifications References
Operating ambient
1 0~55°C -
Temperature
Storage ambient
2 -25~+70°C -
Temperature
Operating ambient )
3 o 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
— 57 <f<150Hz | 9.8m/s?{1G} -
5 Vibrations i
Continuous vibration 10tmesfor | ec61131-2
. , each
Frequency Acceleration Amplitude X Y. 7 axis
10 < f < 57Hz - 0.035mm n
57 <f<150Hz | 4.9m/s?{0.5G} -
e Maximum shock acceleration: 147 m/s2 {15G}
6 Shocks ¢ Duration time: 11ms IEC 61131-2
¢ Pulse wave: half sine pulse (3 shocks per axis, on X, Y, Z axis)
Square wave LSIS’ Internal
Impulse noise | £1,500V Standard
Electronic . IEC 61131-2,
discharge Voltage: 4 kV ( Discharge by contact ) IEC 1000-4-2
Radiated
i i . I[EC 61131-2,
! Noise Immunity electromagnetic | 27 ~ 500 MHz, 10 V/m IEC 1000-4-3
field noise
. ltem Power Digital I1/0/Analog I/0
Fast transient & supply Communication Interface | IEC61131-2
Burst noise IEC 1000-4-4
Voltage 2kV 1kv
8 Atmosphere Free of corrosive gases and excessive dust -
9 Altitude Up to 2,000m -
10 | pollution degree | Less than 2 -
11 | Cooling method | Air-cooling -
1) IEC (International Electrotechnical Commission): An international civilian institute who establishes
international standards in the 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.

3-1
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Chapter 4 CPU Function

4.1 CPU Performance Specification

The following table shows the general specifications of the PLC option card of iS7 inverter.

Item Specifications Remark

Cyclic execution of stored program, Time-driven interrupt, Process-
Program Control Method . -
driven interrupt

I/O Control Method Indirect mode(Refresh method), Direct by program command -
Program Language Ladder Diagram Program, Instruction List Program -
Number  of|Basic 29 -

Instruction | Application  |223 Instructions ("ot 1) )

Program Capacity 2 ksteps -
I/O Points Digital Input 6 points/Digital Output (Relay) 4 points -
P P0O00 ~ P0005 (External Input), P0040 ~ P0043 (External Output) I/O Relay
M MO00 ~ M191F Internal Relay
K K000 ~ K31F Keep Relay
L LOOO ~ L63F Link Relay
F FO00 ~ F63F Special Relay
Memory .
-100ms: TOOO ~ T191 (192 points)
Device
T - 10ms: T192 ~ T250 (59 points) Timer
- 1ms: T251 ~ T255 (5 points), Adjustable by parameter setting
C C000 ~ C255 Counter
S00.00 ~ S99.99 Step Relay
D D0000 ~ D4999 Data Register
Operation Methods RUN, STOP, PAUSE -

Self-diagnosis Functions  |Detects errors of scan time, memory, I/O and power supply -

Data Back-up Method at  |Data of Latch and RTC area at basic parameter is reserved when

Power Interruption power is turned Off/On with mercury battery (CR2032).
Controlled by commands, Relay and PRC auto tuning,
PID Control _ _ _
PWM output, manual output, adjustable operation scan time, -
Function
Anti-windup, SV-Ramp, Delta MV, Position and Velocity algorithm
Cnet I/F
Built-in MODBUS protocol supported (RS-485 1 port) -
Function
Function
External )
6 points -
Interrupt
Input Filter 0 ~ 1000 ms (Adjustable via Basic Parameter) -
RTC Function |Year/Month/Day/Time/Minute/Second (Available to set by KGLWIN) -

(note 1) Except for DRCV, DSND, HMDA, HMDAP, HMDB, HMDBP, HSC, HSCST, PLSOUT, POSCTR, POSDST, POSIST,
POSJOG, POSORG, POSPRS, POSSOR, POSVEL, PWM, SCAL, SCALP, SND8, SNDCOM Instructions

4-1



Chapter 4 CPU Function

4.2 Operation Processing

4.2.1 Operation Processing Method

1) Cycle 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 option card 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

Initialization time when the power is applied or reset is executed. It executes

the following processing.
» 1/O reset » Execution of self-diagnosis
» Data clear P Allocating I/O address and type

»
»

Input Image Area Refresh Input conditions are read and stored into the input image area

' before it starts processing.

Program operation processing

Program starts
: Program is sequentially executed from the first step to
the last step Program operation processing.

Program ends

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

Stage for return processing after the CPU part has finish

ed 1 scan.

END processing The END processing following processing is executed.

» Self-diagnosis

» Change present values of timer and counter, etc.

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

» Checking the switch for mode setting.

2) Interrupt operation method
If a situation occurs which is requested to be urgently processed during execution of a PLC progra
m, this operation method processes immediately the operation, which corresponds to interrupt progr
am. The signal, which informs the CPU of those urgent conditions is called interrupt signal. The C
PU has two kinds of interrupt operation methods, which are internal and external interrupt signal me

thods.
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4.2.2 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 occurs within 10ms, the PLC option card
maintain operation processing. But if it exceeds 10ms, PLC option card stops 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

P »
<« »

Power failure exceeding

1) Momentary power failure

The PLC option card 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).

4.2.3 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 option card internal processing time.

(1) Scan time = Scan program processing time + Interrupt program processing time +
PLC option card 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 time of interrupt programs
executed during one scan.

* PLC option card internal processing time = Self-diagnosis time + 1/O refresh time + Int
ernal data processing time + Communications service proc
essing time

4-3
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(2) Scan time differs in accordance with the execution or non-execution of interrupt progr
ams and communication processing, etc.

2) Scan time monitoring
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)

4.2.4 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 P
LC option card 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 makes elapsed watchdog time to zero.

4) In order to clear watchdog error, restart the PLC option card or change mode to STOP.

- Setting range of watchdog : 10 ~ 6,000ms (unit : 10ms)

4.2.5 Timer Processing

The PLC option card use up count timer. There are 5 timer instructions such as On-delay
Timer (TON), Off-delay Timer (TOFF), Integral (TMR), Monostable (TMON), Retreggerable
(TRTG). The measuring range of 100msec timer is 0.1 ~ 6553.5 seconds, 10msec timer is
0.01 ~ 655.35 seconds.

‘|| [Txxx_ MW,&X_]

—>» Timer Preset Value

—» Timer Contact Number

— > Timer Type
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1) Current value update and Contact On/Off of On Delay Timer
The current value of timer is updated when the input condition of TON instruction turns On. When the

current value reaches the preset value (current value = preset value), the timer output relay (Txxx)

turns On.

0 tl t2: t3 t4 5
Timer Output Relay

tl

Timer Preset Value t0+PT t4+PT; t5
(PT)
Timer Current Value:
(€T 0 tl t2 t3 t4 5

2) Current value update and Contact On/Off of Off Delay Timer
The timer output relay (Txxx) is turned On when the input condition of TOFF is turned On. When the
input condition is turned off, the current value starts to decrease. The timer output relay (Txxx) is
turned Off when the elapsed time reaches to preset time (current value = preset value). Timer
diagram of Off Delay Timer is as below.

Timer Input
Condition t tl 2 13 4 t5
Timer Output Relay
t0 t1+PT t2 +PT
Timer Preset.Value.(PT) 5
Timer Current Value (ET)

t1 t3 t5

3) Current value update and Contact On/Off of Integral Timer
The current value will be increased when input condition is turned On. Timer output relay is turned
On when the current value reaches to timer preset value. Timer output relay turned On keeps the

status before reset input is turned On. Timer diagram of Integral timer is as below.

Timer Input ] _’

Condition 0t © v
Timer Output Relay
Timer Preset Value (PT) PT=t1-t0+t3-t2 t4+PT
Timer Current Value (E

0 o0 o© 1 - t4
Timer Reset Input
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4) Current value update and Contact On/Off of 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 diagram of Monostablel timer is as below.

Timer Input

Condition ] L
t0 t1 t2 [_t38 t4

Timer Output Relay |

TimerPresetVaIuetO tO+PT t2 | t24PT t4 | t44PT

(PT)

Timer Current Value

(ET) t0 t1 t2 t4

5) Current value update and Contact On/Off of 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 I_I

Condition 0 to t3
Timer Output Relay

Timer Preset Value t2 to=pT t3=PT
(PT)

Timer Current Value
(ET) T0

Timing Error
- The Maximum timing error of timers of PLC option card is ‘1 scan time + the time from O step to timer instruction’
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4.2.6 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. PLC option card have 4 counter instructions
such as Up Counter (CTU), Down Counter(CTD), Up/Down Counter (CTUD), and Ring
Counter (CTR). The followings shows brief information for counter operation.

¢ Up Counter (CTU) increases the current value.

¢ Down Counter (CTD) decreases the current value.

o Up/Down Counter (CTUD) compares the 2 input conditions’ value.

¢ Ring Counter (CTR) clear the current value as 0 when current value reaches to set value by
increasing the current value.

1) Current value update and Contact On/Off
(1) Up Counter
e Input Condition (U), Reset Condition (R), and preset value must be existed.
-. 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.

| Imput Condition llp Counter
I UCTU Cmx |
Reset Condition l‘
|
J | R <5z wwmmx =

(2) Down Counter
e Input Condition (U), Reset Condition (R), and preset value must be existed.
-. When reset signal is turned on, current value reaches to preset value and output relay is
turned off.
-. The counter output relay is turned on when the current value reaches 0.

Input Condition Down Counter

e D CTD Cwwx |

Reset Condition [
J JI B «<5>  HumM r

(3) Up/Down Counter
¢ 2 kinds of Input Condition, Reset Condition and Preset Value must be existed.
-. When Reset signal is inputted, current value is turned to O.
-. 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 Condition Up Down Counter
] ] U CTUD Cumw
Oown Input Condition
— I D
Il
Reset Condition
|
J i R <85>  xuux r
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(4) Ring Counter
¢ Input Condition (D), Reset Condition (R), and preset value must be existed.
-. 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 Cux

Reset Condition l‘
|

_J J B <S>  mumx r

2) Maximum Counting Speed of Counter

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.

Max. Counting Speed C... = x (—i) n : Duty (%)

100 tg t;: Scan Time [s]

Duty is the ratio of the input signal’s on time to off time as a percentage.

On
Off Off
T1 T2
S ¢ .
T1<T2, n= T1eT2 X100 [%]
I v
T1> T2,n=- TI+T2 X 100 [%]
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4.3 Program

4.3.1 Classifications of Program

All functional elements need to execute a certain control process are called as a ‘program’. In PLC

option card, 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 as below case.

P If process time is needed faster than average 1 scan time,

P If process time is needed longer than average 1 scan time,

P If process time is needed with constant time interval,

Process driven
interrupt program
(PDI)

e The PDI programs are executed when external interrupt input is
applied.

High speed counter
driven interrupt
program (HSCDI)

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

Subroutine

program

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

4-9
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4.3.2 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 ]
Subroutine Program it is executed when

PDIProgram | | .
| J < the condition is

Scan Program

v

A
v

TDI Program satisfied.

End Processing

1) Scan Program

(1) Function

-. The scan program is executed regularly in every scan from 0O 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

(1) Function
-. 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.
(2) Type
¢ PLC Option card provides 2 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.
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4.3.3 Interrupt Program

It describes the program structure of KGLWIN and Interrupt program to help your understanding

of Interrupt function of PLC option card . (Please refer to KGLWIN user manual for KGLWIN
programming.)

Scan Program

/ Interrupt 1
Interrupt routine 1 4/’ l (Program 1)
]
\
{,/’ Interrupt 2
Interrupt routine 2 *\\ (Program 2)

Interrupt 3 Interrupt 2

(Program 3)

N Intemuptroutine2 |\

Interrupt routine 3 (Program 2)

(Program 4)

4\

/ Interrupt 4
- l

Interrupt routine 4

-. Interrupt routine should be written after END instruction.

-. 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
END interrupt of higher priority will be executed first.

-. Allinterrupts’ status is Disable when power is applied.

-. To execute an interrupt routine, use the El instruction to
enable the corresponding interrupt.

4-11
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1) Parameter Setting

55 Parameter [Mew Project!]

Basic | Interrupt CommChO | CommChil | PID(TUN) | PID{CAL)| PO S | Analog |

Priarit... | Interrupt Type | Interrupt Mo, | TDI Time(10ms) | Contact., | Edge Type | HSC Ch Mo, |
1] Tirne Driven TOINT O 100
1 Frocess D, IMT 1 1 1

Edit Interrupt |
’rlnterrupt Type

i Time Orven: ¢ Process Driver ¢ HSC

Contact Mo @ |[I vl
TOI Tirmne: |1EIEI = 10 msec

Edge :

H5C Ch Mo I vI = You enable to edit HSC in HSC
FParameter,

2) Time-driven Interrupt
Time-driven interrupt occurs periodically with the constant interval assigned in parameter setting. In PLC
option card of iS7 inverter series, Available TDI is PO0O0 ~ PO07 (8 points) assigned in parameter setting
and period can be designated for each other.

3) Process-driven Interrupt
Available Process-driven interrupt is POO0 ~ P005 (6 points) assigned in parameter setting.
In the parameter setting window, TDINT indicates time driven interrupt and INT indicates process
driven interrupt. (Edge setting can select Up, Down, Up/Down of input signal when Process-driven

interrupt is selected.)

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

executing.

Interrupt executing

i @/ﬂm)ﬂ_

(ex : rising edge)

N

ltisignored. It process the only final signal.

-. Interrupt program is available to maximum 8 points. If Process-driven interrupt used one, Time-driven interrupt

can use maximum 7 points.
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4.3.4 Error Handling

1) Classification of Errors

Errors occur due to various causes such as PLC option card 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 inf
orming the user of its error warning.
The main factors that occurs the PLC option card error are given as followings.

* PLC option card hardware defect

* System configuration error

* Operation error during execution of the user programs

e External device malfunction

2) Operation mode at error occurrence

In case of error occurrence, the PLC option card write the error contents the correspond
ing flags and stops or continues its operation complying with its operation mode.

(1) PLC option card hardware defect
The system enters into the STOP state if a fatal error such as the CPU module def
ect 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 option card hardware configuration differs from the c
onfiguration defined in the PLC option card. 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 pr
ogram, its contents are marked on the error flags and the system continues its oper
ation. If operation time overruns the watchdog time or I/O modules loaded are not n
ormally controlled, the system enters into the STOP state.

(4) External device malfunction
The PLC option card user program detects malfunctions of external devices. If a fatal
error is detected the system enters 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 Troubleshooting.
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4.4 Operation Mode

The CPU operates in one of the three modes - RUN, STOP, and PAUSE mode. The followi

ng describes operation processing in each operation mode.
4.4.1 RUN mode

In this mode, programs are normally operated.

[ The first scan start in the RUN ]

!

Initialize data area according to the
preset restart mode.

\ 4

Check the program and determine it
can be executed or not.

»
»

Execute input refresh I

v

Execute programs and Interrupt
tasks

v

Check the availability of expansion
units

v

| Execute communication and internal

v

| Execute output refresh I

[ Operate with new mode. ]
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1) Processing when the operation mode is changed.

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

2) Operation processing contents

I/O 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.

4.4.2 STOP mode

In this mode, program are not operated. It can transfer the program via KGLWIN in Remote 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) I/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.

4.4.3 PAUSE mode

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

peration continues 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 t

he mode change is maintained.

2) Operation processing contents
(1) I/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.

4.4.4 Operation mode change method

1) Operation mode change method
The following method is used to change the operation mode.
(1) Change by the mode key of the PLC option card for iS7.

(2) Change by the KGLWIN connected with communication port of PLC option card’s CPU.
(3) Change by the ‘STOP’ instruction, during program execution.

4-15
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2) Operation mode change by mode key

The method of operation mode change by mode key is as below table.

Mode Setting Key Position

Operation Mode

RUN Local RUN
STOP Local STOP
Remote RUN: Select Run icon at KGLWIN
PAU / REM Remote STOP: Select STOP icon at KGLWIN

Remote PAUSE: Select PAUSE icon at KGLWIN

If the operation mode changes from RUN mode to local RUN mode by the mode setting

key, the PLC option card operates continuously without stopping.




Chapter 4 CPU Function

4.5 Function

4.5.1 Self-diagnosis
1) Function

(1) The self-diagnosis function permits the CPU module of PLC option card to detect its own errors.
(2) Self-diagnosis is carried out when an error occurs during PLC option card power supply is turne
d on or operating process. If an error is detected, the system stops operation to prevent faulty

PLC option card operation.

2) Watchdog Timer

The watch dog timer is an internal timer of a PLC option card 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 option card or the delay of a sequence program, the watch dog timer will times out. When a
watch dog timer error is occurred, all outputs of the PLC option card 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.

0 WDT END 0 END

WDT Reset WDT Reset WDT

3) Error History

When error occurs in CPU, Corresponding error code is stored in special relay FO06.

4.5.2 Forced Input/Output 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 Forced 1/O On/Off.

1) Forced 1/O setting
-. Forced I/O on/off setting is applied to input area and output area.
-. Forced I/O on/off should be set for each input and output, the setting operates from the time t
hat Force I/O setting enable’ is set.

-. This setting can be done when /O modules are not really loaded.
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-. Select the ’Set forced I/O’ from KGLWIN

Select ‘Set Forced 10’.

-. Select the I/O area and then double click.

]
I
I
]
]
]
]
]
I
]
]
]
]

e e e QQERE

Set ‘forced 1/0O data’ by bit.

Set ‘forced I/O data enable’ by bit.

4-18
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-. When forced 1/O set enables, forced I/O function is executing.

= Trace
(b

]

= Brealt Btep,.,
=1 Break 2can,.,
[ Ereak Bit...

iy Break Word.,,

Change Current /0,
Forced /0 Enable, » Click
Set Forced /0,

Erannpl inE ThEEe
Irigger

Forced 1/0 Enable

& Off
© 0n

(0] 4 I Cancel |

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

Iltems Special Device
All Forced 1/O enable M1910
D4700 (Contact Input Enable Area)
D4704 (Contact Output Enable Area)
D4800 (Contact Input Data Area)
D4804 (Contact Output Data Area)

Forced I/O enable area by bit

Forced 1/O set data

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 d
ata to change the input image area. And then, the user program will be executed with
real input data and force setting data.

(2) Force Output
When a user program has finished its execution the output image area has the operatio
n 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 setting data and the replaced data will be output.
However, the force on/off setting does not change the output image area data while it c

hanges the input image area data.
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(3) Precaution

*Turning the power off and on, changes of the operation mode or operation by reset s
witch 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 I/O data will not be cleared even in the STOP mode.

* When setting new data, disable every 1/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 1/O setting.

4.5.3 Direct 1/0O 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.

4.5.4 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.

1) Special data register for Error history
The most recent 16 error occurring times and error codes are stored in the special data
register. If 17" error is occurred, the first error is erased and 17" error history is stored.

Area Error Occurred Point
D4901 ~ D4904 The 1% error information
Error D4905 ~ D4908 The 2™ error information
Stored
Device
D4961 ~ D4964 The 16" error information
2) Description of each word
Data area Contents Description
D4900 HO001 Error occurred point
D4901 HO305 Year : 03, Month:5
D4902 h2812 Date : 28, Hour: 12
D4903 h3030 Minute : 30, Second: 30
D4904 h0001 Error code (h0001)

4-20
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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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4.6 Memory Configuration

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

Bit Data Area Word Data Area User Program Area
0 ~ F 0000 ~ FFFF
POO D0000 ;
/0 relay Data Register Parameter setting area
P63 ‘P” “D” Word
MO000 D4500 l
Auxiliary relay D4999 | Reserved for special User Program Area
3,040 point “M”
M189 ( points)
M190 TOono .
Special auxiliary Timer preset value
M191 relay “\M T255 (256 words)
K00 TOO0O
Keep relay Timer elapsed value
K31 (512 points) | «k” 7255 (256 words)
FOO , C000
Special relay Counter preset value
F63 (1,024 points)| «p» - (256 words)
LOO Link rel C000
Ink retay Counter elapsed
L63 (1,024 points) a Co55 value
TOOO sS00
Timer (100ms) Step Controller
9 192 points |« (100x 100 steps)
T191 S99 wQn
T192 S00.00~S99.99 | “S
Timer (10ms)
T250 | 29PONS T
T251
Timer (1ms)
Toss | PO T
C000
Counter
“cr
C255
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4.7 RTC Function

PLC option card for iS7 inverter series supplies RTC(Real Time Clock) module for the time-
scheduling control. Clock operation by the RTC function is continued with a super capacitor
when the CPU is powered off. The time of RTC is updated in every scan by operation

information of system flag.

4.7.1 Usage
1) Read/Setting of RTC data

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

Bead Information 3
Wirite Information Set PLC Clock,.,
Change Passwiord, ,,
Wirite: WMnet Farameter, .

E'-] Dawymload, .,

Upload,,,

Verify,.. Fald Ermergency Dutput,,,
Clear 3

Flash Memory 3

EPROM 3

Following message box will be displayed.
PLC Clock Setting |

PC Clock 20020723, Tue 1350020
PLC Clock 2002/07/23,Tue 135210

=]

Wear Month Day Hour Min  Sec

el il =l o
’TI Cancel |




(2) Read RTC data from special register

The followings are the memory address of preset data.

Special register Description Data
Area (Word) Upper byte Lower byte (BCD format)
FO053 Lower 2 digits of year | Month H0207
FO054 Day Hour H2313
F055 Minute Second H5020
FO56 Higher 2 digits of year | Date H2002
Example : 2002. 07. 23. 13:50:20, Tuesday
(3) Date expression
Number 0 1 2 3 4 5 6
Date Sunday | Monday | Tuesday |Wednesday | Thursday | Friday Saturday

2) Time Error

+5 second / 1 month

2) There is no written clock data in the RTC when shipped.
3) Before using RTC module, write clock data to the RTC first.

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

4) If the range of time is exceeded, RTC is not operated. Ex)14 month 32 day 25 hour
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Chapter 5 Input and Output Function

5.1 Input and Output Specification

Digital input that PLC option card of iS7 inverter offers are made to use both electric current sink and
electric current source. (NPN/PNP types) To keep using the 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.

100 N\

P

o LIANAY
A\

30 \\
20 Y \

(000'0Tx) Aouanbai4

\
\\] AC 125 Resistor Load

\

\} AC 30 Resistor Load
\

AC 250 Resistor Load

0.5 1 2 3 5 10 100

— Opening/shutting of electric current (A)
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5.2 Digital Input Specification

1) Specification

Model
Specification

PLC Option Card of iS7 Inverter

Number of Input Points

6 Points

Insulation Methods

Photo-coupler Insulation

Rated Input Voltage

DC24V

Rated Input Current

7TmA

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 About 3.3 kQ

Response | Off > On 15ms or less (notel)

Time On — Off 15ms or less (moted)

Common Terminal 6 points / COM

(notel) |t can be set from 0 ms to 1000 ms at KGLWIN.
2) Input circuit diagram

PLC option card wiring method is as follows. DC input specifications offered by PLC option card is to
be used for both electric current sink and electric current source. Detailed description of terminal
block TB1 of product is as below figure.

st |s |2 |po|pPi|pP2|pP3|pal|ps |2 |2ap|pao|P40 | pas |P4L| paz | P42 | pgg | P43
G G C C C c
N . . .
EN 6 terminal inputs NN 4 terminal outputs
2 Q<
Z

O o g

=]

=t

191SeN NLY-SNOPO [eUlllIS] (+) G8YSYH |
191SelN NLY-SNQPON [eulwlal (-) S87SYH
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This product provides the six terminal inputs POO~P05 of external terminal block (TB1).

4 NPN mode

1) Set the J3 (NPN/PNP selection jumper) as below figure.
@)

Terminal input is
operated to NPN type.

2) Wire the external terminal bock (TB1) as below figure. PO wiring is a sample wiring. Please do wire

P1~P5 terminal as same method.

24P

|24G|PO|P1|P2|P3|P4|P5|24G|24P|

PLC

>

External Switch
€ PNP mode

1) Set the J3 (NPN/PNP selection jumper) as below figure.

Terminal input is
operated to PNP type.

O

2) Wire the external terminal bock (TB1) as below figure. This products can output the 24V as below

figure. PO terminal is wired with 24 V output. Please do wire P1~P5 terminal as same method

24G

24G | PO P1 P2 P3 P4 P5 [ 24G | 24P

PLC

A

External Switch
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5.3 Digital Output Specification

1) Specification

Specification k] PLC Option Card of iS7 Inverter
Output Points 4 points
Insulation Method Relay Insulation
Rated Load Vol./Cur. DC24V / 2A (resistor load), AC220V / 2A (COS ¥ = 1) /1 point 5A/COM
Min. Load Vol./Cur. DC5V/1mA
Max. Load Vol./Cur. AC250V, DC110V

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

Max.On/Off Frequency 1,200 times / hour
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 less

Time On — Off 12 ms or less

2) Output circuit wiring

PLC option card wiring method is as follows. Total four output terminals (Relay output) P40~P43 of
external terminal block (TB1) can be used.

24p | P40 | P40 | pay | P41 | paz | P42 | pgsa | P43

n
+
@

PO | PL | P2 | P3| P4|P5

6 terminal inputs 4 terminal outputs

aNove—— o R
aNove — o R

INANOAVE — |

181Se|N NLY-SNQPON [eulwlial (+) G8YSH —
181se|N NLY-SNQPON [eulwlal (-) S87SYH
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P40 P41 P42 P43
PLC 24G | 24P | Pa0 | "L | P4t | TOT | Pa2 | TS| Pas | T
—
(@]
QD
o
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Chapter 6 Usage of Various Functions

6.1 Built-in Functions

6.1.1 Pulse Catch Function

In the main unit, 6 points (PO0O00~P0005) of pulse catch input contact points are internalized.
Through using this contact point, 150 us, short pulse signal, 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 150 ys min.

can be detected.

2) Minimum input pulse width.
PO000 ~ PO005 : 150us

3) Operating Explanation

|

Input signal

Input image data

Scan 1 Scan 2 Scan 3

Step Executing Contents

scanl | CPU senses input when pulse signal, min. 150 zs, 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 the basic parameter twice 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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S Parameter [Mew Project]] =1

| Basic Interrupt |CommChO | CommcChi | PID(TUN)|PID(CAL)| PO S | Analog | HSC

—Latch Area Timer Boundary ~ ~Input Setting
Lo [eer | - I? 100 msec 000 - I]91 Input Filter Time {ms) :
10mses 192 - |_25|:| Basic Unit
G TETE — |xxxx
I I - |1IZI vI
I mgec 251 - 255 POao0 PooT
100 msec |144 - |191 POO0g - POOOF 100 =
T PODiD - POOT |10 -
D mesc [PH0 - [E0 Watchdog Time: IEU w10ms
pomta - pontF [10 =]
Imsec [BBT - [%E PLC Operation Made Po0Z0 - pones |10 <]
C: [192 - [&%5 f# Blown Fuse extended Module |10 >
[+ Operation Etror et Bt B BT
0 ISEEIEI = IdEEIEI ulse Catch Set
[~ Qwtput during
5: 60 - [® 0 w1V 2 W3l
v Remaote Access Caontral 4 TS BT

1) Pulse catch input contact points operate as general digital input if they are not designated
as pulse catch input.
2) Pulse catch input contact points can be used 6 points from P00O to P005.
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6.1.2 Input Filter function

External input of PLC option card selects Input Filter 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 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) Operation
Input Filter Time

A
4

Input Signal

Input Image Data

> Time

Input Signal
AN

Input Image Data \
N\

The narrower width pulse than input filter time 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 1ms unit to the Input Filter Time of the

basic parameter window. (Input Filter Time is set up as default value of 10ms)

(3) Set up Input Filter Time is conformed to all input.

== Parameter, [New Project3]

Basic Interrunt ‘ Comm ‘ PID (tun) ‘ P1D{(cal} |

Latch Area Timer Boundary Input Setting

Lo - 100 msecT: 000 - |191 Input Filter Time: (ms) :
= - M0msecT: 192 - |250
M i Basic Urit: 10 -
1msecT: 251 - 258
1M0meecT: |14 - 191
i 20
1OmseeT: [240 . ’7250 “Watchdog Time: ¥10ms
TmeeeT: [251 . |255 PLC Operation Made
C (192 - |255
v Operation Emor
D: |3[00 . (4500 Pulse Catch Set [ P00 )
S |an - 199 o1 21 31

4 65
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6.1.3 External Interrupt Function

PLC option card for iS7 inverter Series can perform 6 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) External Interrupt processing time
- PO~ P5:10us

-. Above Interrupt processing time not include the program processing time of
external interrupt itself. It can be delayed by the processing time of interrupt
program.

3) Operation Explanation

External input signal
Scan program Scan program >

/' External contact \
interrupt End the interrupt

In case of occurrence of

external interrupt signal program program process then
pause being executed scan - resume to execute
program and process scan program.

interrupt program.

4) Function

(1) Max. 6 points can be used to external interrupt input within POOO ~ P0OO5.
(2) The number of external interrupt can be set max. 6. Namely, the number of external interrupt
is decreased by Time-driven Interrupt.
(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 edges of external Interrupt contact point.
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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.

Interrupt Type —
¢ Time Driven & Fra ) HEC _
Cancel |
Contact Mo |2 .l
TOI Tirme: |1DD
Edge ! Fhsmg

= You enable to edit HSC IR
Pararmeter,

HSC Ch No: = \

Interrupt Type Setting

x|

Time driven Interrupt

execution periodic set

Interrupt input executing

condition

© Risin
© Faninj\

© Rising/Falling

Time driven Interrupt

execution periodic set

For the details , refer to KGLWIN manual.
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6.1.4 PID Control Function

1) Introduction

This chapter will provide information about the built-in PID (Proportional Integral
Derivative) function of PLC option card of iS7 inverter series. 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).

Manual MV
}
MV Manipulation
)\O DA | Control
Set Value PID [ ®| value [© > e “aieo
calculation Automated MV converting
ulomate module
Present Value |
A
A/D
converting | €7 Sensor

The characteristics of the PID function of PLC option card for iS7 inverter is as following;
¢ The PID function is integrated into the CPU module.
e P operation, Pl operation, PID operation and On/Off operation can be selected easily.
¢ PWM(Pulse Width Modulation) output is available.
e The manual output (the user-defined forced output) is available.
e By setting proper parameter, 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.
¢ SV Ramp and Delta MV function are available.
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2) Specification

(a) Proportional Operation (P operation)

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

MV =K, xE

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

MV = Kpx[SV —PV]
where,
Kp: the proportional constant (gain),
SV: set value,
PV: present value

® If the Kp is too large, the PV reaches to the SV swiftly, but it may cause a bad effect

like oscillations.

@ If the Kp is too small, oscillation will not occur. However, the PV reaches the SV

slowly and an offset may appear between PV and SV as 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.
(6 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.

— | e : Deviation

— : Manipulating value

Deviation(E)

Manipulate value (MV)

TirVne

Fig 7.1 MV by P operation

SV

—: Kpistoo large

i Oscillation o
PV \ ---=:Kpis too small
/\ \_/Z

. 7 Offset

Time

Fig. 7.2 The relation between Proportional constant (Kp) and present 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.

(2 Integral action when a constant deviation has occurred is shown as the following Fig.

7.3.

MV :K—PjEdt
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 less 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.

. )

Deviation

/ MV of P action + | action

P MV of | action

. Kp e E 14——————— MV of D action

Ki — Time

Fig. 7.3 The integral action with constant deviation
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SV

SN ,
It takes long time to

get the set value.

Time

Fig. 7.4 The system response when a long integration time given

—

PV

N N4
\ If the integration time is

too short, oscillations will
occur.

Time

\

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

(2 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.

(3 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
becomes the MV of P action is called derivative time and is represented as Td.

(® The D action when a constant deviation occurred is shown as Fig. 7.6

)
Deviation — Time
1 PID action
MV s - | action
Plaction ..
b P action
e D action
—_—  » Time
N~ J

Fig. 7.6 Derivative action with a constant deviation
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(d) PID action

(O PID action controls the control object with the manipulation quantity produced by
(P+I+D) action.
(2) PID action when a given deviation has occurred is shown as the following Fig. 7.7.

f )
‘ E
Deviation — Time
Manipulation quantity
K- E | e
Manipulation'quantity I<_Kd_.| — Time
™~ J

Fig. 7.7 PID action with a constant deviation

(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 of 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 shows a large overshoot. A large initial deviation, load
disturbance, or miss-operation of devices can cause windup of actuator.
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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 ]
Time
A
MV
“integral
" Term

Fig. 7.8 Example of integral windup
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3) Realization of PID control on the PLC option card

In this chapter, it will describe how to get the digitized formula of the P, I, and D terms.
(a) P control

The digitized formula of P control is as following;

P(n) = K[SV (n) - PV (n)]
n : sampling number K : proportional gain constant
b : reference value SV : set value

PV : present value

(b) I control

The continuous formula of | control is as following;

Kt .
I(t) :T—ifoe(s)ds - integral term

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

By derivation about t, we can obtain;

dl K -
pran ?e where, e = (SV — PV) : deviation value
[

The digitized formula is as following;

%h"(”) _ ;e(n) where, h : sampling period
|

I(n+1) = I(n)+K—he(n)
Ti

(c) D control

The continuous formula of derivative term is as following;
E><1D+D:—KTd ﬂ
N dt dt
N : high frequency noise depression ration

y : the object to be controlled (PV)
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4) Instruction and Parameter Setting
For the PID operation of PLC option card, following 2 instruction are included in the

KGLWIN software.

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

(a) PID8 instruction parameter setting and explanation.

PID{Cal} tern Edit x|
Scan Time: [0 (1~100 or D Area) Mede Command Set
- [~ Derivative [~ Integral
Operation Mode | ™ Propotional |~ PWM
(0:Auta 1 Man or Dérea)
— Piitd =t
Man OF range: ID {0~4000 or D Area)
Period |D {(10-100 ar DArea)
Qutput Limit Yalue - P A - P
, rea -
Min: [0 (04000 or D Area) Contact |
fax |D (0~4000 ar D Aread SV Ramp ¢ |1— (04000 or D
High Frequency Moise Removal Hatiu:ID & MY IdDDD (0~4000 or DES
{1~10 ar D Area) Blas Value: IU (0~4000 ar D Area)
Propotional Gain: IU Py Current): |0 (D Area)
(1~10000 or D Area) SU(Target): ID— (0~4000 ar D &rea)
ivative time |D (0 ~ 20000 ar D Area)
Derivative time PID Algarithmn
Integral Time: ID (0~ 20000 or D Area) ’7 f* verocity " positioning

D Area Range @ DO ~ D4999

0k I Cancel

(1) 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.

(2) Operation Mode
Select automatic or manual operating mode. (Setting range: 0, 1 or D area)

(3) Manual Operate range
When manual operation is designates , manual operation value designates.

(input range : 0 ~ 4000)

(4) Output Limit Value
Designates minimum and maximum values of available manipulate value.

(range : 0 ~ 4000)
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(5) High Frequency Noise Depression 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)
(6) Proportional gain

It is the ratio of proportional operation. Proportional gain is the 100 times scaled up
value. (Setting range: 1~10000)

(7) 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)

(8) Mode command set (P, I, D control)
Following 7 operation modes are available.

No. EN_P EN_|I EN_D PWM output Operation
L 1(Enable) O(Disable) O(Disable) 0(Disable) | P operation
2 1(Enable) 1(Enable) 0(Disable) O(Disable) | Pl operation
3 1(Enable) 1(Enable) 1(Enable) O(Disable) | PID operation
4 1(Enable) 0(Disable) 0(Disable) 1(Enable) | P operation/PWM output
> 1(Enable) 1(Enable) O(Disable) 1(Enable) | Pl operation/PWM output
6 1(Enable) 1(Enable) 1(Enable) 1(Enable) | PID operation/PWM output
! 0(Disable) 0(Disable) 0(Disable) O(Disable) | On/Off operation

¢ Other operation modes, such as PD or I, are not permitted..
o If PWM output is selected, Manupulated value is outputted PWM output to designated output.

(9) 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.
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(10) Bias

The Bias data is used for the compensation of offset in the proportional control. The
range of input is 0 ~ 4000 or D area.

Be cautious that The actual range of Bias is —2000 ~ 2000. namely, 0~2000
represents 0 ~ +2000 and 2001 ~ 4000 represents -1 ~ -2000.

Example> If offset(SV-PV) is 100 — Bias should be 100.
If offset(SV-PV) is -100 — Bias should be 2100.

(11) SV (Setting Value), PV(Present Value)

SV (setting value : the designated value) and PV (process value : present value) of
PID operation have the range 0 ~ 4000. The range can be set with the value of
data register. (Present value only can be set by data register.) Setting value means
the designated value to control and present value means the current value of
controlled device from sensor.

(12) PID algorithm

In PLC option card for iS7 inverter, two types of PID algorithm are available. The
velocity form(Speed) and positioning form.

Velocity form(Speed) operates incremental manners. Namely, it calculates the
change(An) required from previous manipulate value(MVn-1), but positioning form
calculates an absolute manipulate value(MVn) every sampling steps. Generally,
The velocity form is suited for the system in which load change is slow like
temperature control system, and positioning form is useful for system which’s load
change is fast.

(b) PID8AT instruction parameter setting and explanation.

FIDETUMY Itern Edit x|

Scan Time : & (1 ~ 100} ar (D0 ~ D4939)

Current value : I':' (D0 ~ [4939;

Target value : |EI (0~ 4000 or (00 ~ D4999)
[dentification kethod :

&+ Relay Method " PRC Methaod

]9 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.
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(2) Setting Value, Process Value
SV (set value : the designated value) and PV (process value : present value) of PID
operation have the range integer 0 ~ 4000. The range is set with the consideration of
the resolution of A/D and D/A module of PLC option card (12 bits) and offset value.
When setting the SV or PV, please be careful when converting the analog value of

control object (temperature, velocity, etc.) to digital value that are the output of A/D
convert module.

(3) Tuning method

The PLC option card for iS7 inverter perform auto-tuning operation in two methods.
One is relay response method and the other is process reaction curve method.

1) Relay response method
¢ PID parameters are obtained by On/Off operation during 1 cycle of PV variation.

¢ PID parameters are obtained by amplitude and period of oscillation
¢ The On/Off operation will occur at the SV value.

‘ ................................................
— MV

Period |

sV ~_— + N
Amplitude

2) Process reaction curve method(PRC method).
¢ PID parameters are obtained by step response of process.
e It is useful fo r time 1% order time delay system expressed as following
e—Ls
Ts+1
¢ Obtained parameters may not accurate if the process can’t approximated to 1%
order system, In this case, use relay response method.

Time delav(L)

4000 /

80% of SV
63% of SV
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5) Instruction

(1) PID8
Available device Flag
Instruction No. of [ Error S Carry
MIP|KJL|JF]T]C|S ‘D | integer | steps | (F110) | (F111) | (F112)
n O
PID8 5 (0]
Sl

Flag Set
Error Error flag turns on when designating
(F110) area is over and the instruction isn’t
executed.
Designation
n Registration No. at parameter(0~7)
St Execution status registration area

m PID8 (PID operation)

a) Usage

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

¢ ‘n’ is registration No.at parameter( 0 ~ 7)

b) Example Program

HI:II:ID::I

— |

FIDE 00002

poooo -

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

e PID execution status registrates DO000 and the output value of control result registrates

D0O001.

¢ If SV Ramp is designated, current SV is registrate DO005

D0000

bF bE bD bCbB bA b9 b8 b7 b6 b5 b4 b3 b2 bl b0

l

Done : normal execution signal
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(2) PIDBAT
Available device Flag
Instruction 4 inte No. of Error Zero Carry
M|P|K|L|F|T|C|S|D]|™D ger Steps (F110) | (F111) | (F112)
n O
PIDSAT 5 (0]
S1 o
Flag Set
Error Error flag turns on when designating
- (F110) | area is over and the instruction isn’t
| PIDBAT n Si1 executed.
Designation
n Registration No. at parameter(0~7)
S1 Execution status registration area

m PID8AT (Auto-tuning by parameter)

a) Usage
¢ When the condition of execution is on, PID auto tuning operation executes and calculates
P,1,D constant.
¢ ‘n’ is registration No.at parameter( 0 ~ 7)
e S1 is execution status and P,I,D constant registration area.

b) Example program

MOOOD
| PIDG4T 00002  DOOOOD

¢ 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 D0O001
and P,I,D constant sequentially store DO02(P),D003(1),D004(D).

bF bE bD bCbB bA b9 b8 b7 b6 b5 b4 b3 b2 bl b0

D0000 .

Auto tuning end bit l
Done : normal execution signal
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6) Example Program

(1) System Configuration

PLC option card for Expansion 1/0 or
e Remote I/0

iS7 inverter series

KGL-WIN
Above V 3.4 T Present Value
="

(PV: DC4~20mA)
RS-232C
Manipulated Value

Signal C rt
ianal Converter (MV: DC4~20mA)

Temp. Sensor

Electric Oven

(0~200 )
Heater

TPR <

(2) Initial Setting
a) PID Control function (parameter setting by built-in function of PLC option card)
m Operation Scan Time: set by 1 second (Setting value = 10)
m Operation mode: Automatic setting
m Output Limit Value: Max. = 4000, Min. =0
m Manipulated Value setting: Set by 0 (Automatic operation mode)
m High Frequency Noise Removal setting: set by 10
m Setting Value (when Resistor Thermal Detector sensor is used)
960(60 °C),1120(70 °C),1280(80 °C),1600(100 °C)
m Current value setting: D4980
(Temporary D area to save the current temperature measured by temperature
sensor)
m BIAS setting: O (If only P control is used, input proper value other 0)
m P,1,D Algorithm setting: Select proper algorithm.
(If PWM output is needed, select related item)
m PWM period, Contact Setting: In case of PWM output is set, input the proper

period and output relay value.
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b) Auto-tuning Control function
(parameter setting by built-in function of PLC option card)
m Setting Value (when Resistor Thermal Detector sensor is used)
960(60 °C),1120(70 °C),1280(80 °C),1600(100 °C)
m Operation Scan Time: Set by 1 second (Setting value = 10)
m Present Value setting: D4980
(Temporary D area to save the current temperature measured by temperature
sensor)

m Tuning method: Relay response method

¢) Remote I/0O (A/D Converter)
m Input range: DC 4~20 mA

m Data saving area of converted value of A/D: D4980

d) Remote I/O (D/A Converter)
m Output range: DC 4~20 mA

m Data saving area of converted value of D/A: D4982

(3) Program Explanation

a) PID operation explanation (without Auto-tuning function)

¢ Measure current temperature (-200~600°C) by RTD module then digital conversion
value(0 ~ 4000) is stored to D4980

e 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 O of D/A module. (PID operation
Done bit: bit0)

¢ D/A module will convert the MV to analog signal and output to the actuator (power

converter).

b)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 D4980

¢ 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,l and D parameters.

e The END bit of auto tuning status device will be 1 when the auto tuning is
completed. Then, PLC option card will start PID operation with PID parameters
that are calculated by Auto-tuning function.
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(4) Parameter Setting and Program

a) In case of using PID function only

PID(Cal) ltem Edit

-----------------------------------------
........
.....
o
3
L
0

3

--------
. s
-----------------------------

{0:&uto 10 Man or Dérea)
an OP range: IU (0~4000 ar D Area)

CQutput Limit Yalue

Min: [0 (0~40000r D Area)
R |D (04000 ar D Area)

—Mode Cormmand Set
[~ Derivative
[~ Propotional

[ Integral
[ P

& Period [ (10-100 or Dérea) |
Contact |D Pérea (P40 - PET) '

......

.

-----
",

‘o,

0 -
--------
-------

Sy Ramp 1 [T 4-dB00 B TAveal)

High Frequency Maoise Remowval Hatiu:lﬂ A MY IdDDD i 0~4000 or [Areal) 3

{1~10 ar D Area) Blas Yalue: IU (0~4000 or D Area) k
Prapotional Gain: |U Py Current): |U (D Area)

{1~10000 or D Area) SY{ Target): ID— {0~4000 ar D Area)

ivative time s |0 {0 ~ 20000 or D Area)
Derivative time or L Area PID &lgorithm
Integral Time: ID (0 ~ 20000 or D Area) [ % warocity " positioning
[ Area Range @ DO ~ 04999
(0] 4 I Cancel

When PWM set is selected, Scan
time parameter is disabled and

this value is ignored.

When PWM is designated, this window
is activated and PID function operates
by PWM period.

ROt — oo+ | |(@aa|a|EEEDVNME

FIDG (00000 pooia l— j

MOY Dunuﬁ D498z -

END

When MO turns on,
PID operation executes at no.0
parameter.

module.

When MO turns off,
CPU stop PID operation
and output

The manipulated value is
out to D/A module.
to DI/A.
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b) In case of using combined function of PID operation and Auto tuning.
This program shows the PID operation with the Auto-tuning value of P, |, and D. After

Auto-tuning is completed, PID operation will start with calculated PID parameter

PIDCTUM) ltermn Edit x|
Scan Time : |/ {1~ 1007 or (DO ~ 04993
Current value : IDngD (D0 ~ 04999
Target value © |IBUU (0~ 40003 or (DO ~ D4393) When RPC MethOd IS

|dentification Method :

/ selected, the scan time

fixed to 1 sec.
" Relay Method

[0 I Cancel |

PID(Cal) ltem Edit

Mode Command Set
Scan Time: (1100 ar D Area]
[v Dervative v Inteqral

%]

Operation Mode: [D:Auka 1: Man ar DArea) ¥ Propottional v PuwM

Man OF Range: |0 [O~4000 or D Area)
it zet

Period |10 (10-100 or DArea)

PO040 P Area (P40 - P57)

Clutput Limnit % alue

Min: |0 (0~4000 ar D Area)

Max:  [4000  [0~4000 or D Area) Cantact

. 0 (174000 or D Area]
High Frequency Moise Removal Ratio: |0 2V Ramp:
(11001 D Area)"" Delka b [O~4000 or D Area)

Proportional Gairy [D001Z {10000 orD drea)  BIAS Value: |0 (04000 or D Areal
- |\D4330
Derivative Time: oo 3 (0:~ 20000 ar D Area) P [Curment) (D Areal
. |1600 0~4000 ar O &
Integral Time: Doot4 (A~ 20000 or D Areal SW[T arget): [ or O Areal

[ frea Range: DO ~ D4939 PID Algarithm
" Welocity * Positioning

Qk | Cancel

|

As a result of PID8AT execution,
Proportional gain(P), Derivative
time(D), Integral time(l) are
stored D0102, D0103, D0104.
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When auto tuning ends at
D0010, M0O001 turns on and

PID control starts.

When MOO00O turns on, auto
tuning starts.

Calculated P,I,D parameters are
saved to D0012, D0013, D0014.
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Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring

7.1 Outline and Installation

7.1.1 Outline and Major Components of the Product

Battery

Housing

T/B1

Jumper

Symbol Name Description
LED1 RUN LED ON state: local run (SW1 is at RUN position) or remote run (SW1
is at PAU/REM position, and RUN icon is selected in KGLWIN)
1) Blink: flickers in error condition.
LEDZ ERRLED 2) OFF: in normal condition for operation.
. 1) RUN position: program running
Swi Mode S_elect|on 2) PAU/REM position: pause, executing remote run/stop, etc.
Switch LOe
3) STOP position: program stopped
1) The default jumper at product delivery. Only manufacturer's A/S
personnel are allowed to change the default setting. Keep the
setting as shown below.
PLC OS Download BM| © Normal
J1
Jumper 5G |:| Vod
ode
NON
: , 1) ON: select RS485 communication terminal resistance (internal
Terminal Selection )
J2 120o0hm resistor).

2) OFF: do not select RS485 communication terminal resistance.
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Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring

Symbol Name Description
1) NPN mode: connects terminal block input (PO0O~P05) and 24G.
for details, see page 7-5.
P| O | Terminal
input acts
N as NPN.
13 NPN/PNP Selection
Jumper 2) PNP mode: connects terminal block input (PO0~P05) and 24P.
for details, see page 7-5.
P |:| Terminal
input acts
N[O ]| asPNP.
RS232C
CON1 Communication Connector for connection with KGLWIN
Connector
1) Function: in case of power failure, maintain the data of the latch
area of PLC option and RTC time data.
Battery Battery Housing 2) Battery type: coin-type lithium ion battery (CR2032)
3) Service life: approx. 4 years in power-off state (at room
temperature, battery capacity 220mAh)
1: S+(RS485) 2: S-(RS485)
3:24G 4: Terminal input POO
5: Terminal input PO1 6: Terminal input P02
7: Terminal input PO3 8: Terminal input P04
TB1 External Terminal | 9: Terminal input P05 10: 24G
Block 11: 24P (external 24V output) -
12: Terminal output P40 13: Terminal output P40C
14: Terminal output P41 15: Terminal output P41C
16: Terminal output P42 17: Terminal output P42C
18: Terminal output P43 19: Terminal output P43C

Detail outline of the external terminal block (TB1) is shown below.

N1y SNgpon
Nld SNgpon

s+ | s | 2 |poo|Por|Poz|Po3|pPoa|pos| 24 |24p | pao | P40 | a1 | P4L | paz | P42 | pas | P43

G G C C C c
Py T IN 6 TB outputs NN 4 TB outputs
ﬁ wn (0] o) <

Bz
o] 03] Z e}
a a U O c
z Z =l
c

s =
3 32
S S
5 D
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7.1.2 Detail description of the components

(1) Mode Selection Switch (SW1 in the outline drawing)

The SW1 shown in the product outline drawing is for mode selection.

PLC Option
Settings of the Mode Selection Switch and KGLWIN

Operation Status

Local Run | 1. Mode selection switch: RUN position

1. Mode selection switch: set to AU/REM position.

Run Remote 2. Select the icon shown below (in the circle).

Run . E

Local Stop | 1. Mode selection switch: STOP position

1. Mode selection switch: set to PAU/REM position.

Stop Remote | 2. Select the icon shown below (in the circle).
Local 1. Mode selection switch: move to PAU/REM position during Local run.

1. Mode selection switch: set to PAU/REM position.

Pause 2. Select the icon shown below (in the circle).

Remote ﬂ@ @

(2) Display LED (LED1, LED2 in the outline drawing)
LED1(RUN LED) and LED2(ERR LED) are designated in the outline drawing.

Classification RUN LED ERR LED Remark
STOP Status OFF OFF
RUN LED remains ON,
RUN Status ON OFF
not blinking
ON(100ms)/OFF(100m | See 10.5 Error Code
Heavy Error -
s), blinking List.
) ON(500ms)/OFF(500m | See 10.5 Error Code
Light Error - o )
s), blinking List.

ON(1000ms)/OFF(1000 | See 10.5 Error Code
Program Error -

ms), blinking List.
Error in communication | ON(500ms)/OFF(500m | ON(500ms)/OFF(500m | RUN LED and ERR
with the inverter (Note 1) s), blinking s), blinking LED blink at the same

intervals (500ms).

(Note 1) the inverter and PLC option card maintain data communication. This error occurs if the inverter fails to
response to the PLC option card within specified time (approx. 300ms), due to an external cause such as

noise.
7-3



Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitorin

(3) Serial (RS232C) Communication (CON1 in the outline drawing)
This part is designated with CONL1 in the outline drawing.
In the RS232C used in this PLC option, No. 2 and No.3 lines are cross-linked as shown below, while No.

5 is interconnected.

®@ ®®
A @

@@><®®
0@ Oq

1) For KGLWIN download
User can download the ladder program made out in the KGLWIN.

The related jumper is J1, which must be set up as shown below (default set position)

BM| O
Normal
M

NON oae

2) For CPU OS download (please contact A/S center if you have to change the setting)

This function is not available for users. Contact our A/S center.

ig |:| Download Caution! User must not make the

mode setting shown in the left!
NON| O

(4) RS485 (Modbus-RTU Protocol: Master) Communication (S+ and S- terminals of the
TB1in the outline drawing)
In the product outline drawing, the S+ (RS485 + terminal) and S-terminal (RS485 —terminal) of the TB1

(external terminal block.

oo .~
- -~
. -~

wn
+

o
N
I
()

POO

.
I~

RS485 (-) Terminal: Modbus-RTU Master

RS485 (+) Terminal: Modbus-RTU Master

The standard Modbus-RTU protocol is supported in this product, and it is the master protocol. The

Remote /O, inverter, etc., built-in with Modbus-RTU (Slave) can be configured as the lower level.
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(5) Terminal input (POO~PO05 terminals of TB1 in the drawing)

Total 6 terminal inputs are supported from POO~P05 on the external terminal block (TB1).

@ NPN (Sink) mode
1) Set the J3 (NPN/PNP selection jumper) as shown below.

Pl o Terminal
inputs are in
NPN mode

N

2) Connect the wires to the external terminal block (TB1). The figure below shows PO connection only

for convenience (same for P1~P5 terminals).

24P

|24G | P00 | PO1 | P02 | P03 | P04 | P05 | 24G | 24P |

PLC

>

External Switch

€ PNP (Source) Mode
1) Set up the J3 (NPN/PNP selection jumper) as shown below.

P Terminal
inputs are in

N| ©O | PNP mode.

2) Connect the wires to TB1 as shown below. As illustrated, this product provides a 24V output from
the terminal block. In the figure below, the 24V output is used for PO connection (same for the P1~P5

terminals).

24G

| 24G | P00 | PO1 | P02 | P03 | P04 | P05 | 24G | 24P |

PLC

2

External Switch
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(6) Terminal output (P40~P43 terminals of TB1 in the outline drawing)
This product provides total 4 terminal output contacts (4 relay contacts) which are P40~P43 on the TB1.

Connection method is as shown below.

P40 P41 P42 P43
PLC 24G | 24P | P40 | "7 | P41 | 70| P42 | TC7 [ Pa3 | 7]
—
(@]
Q
o

1) Output functions of PLC option under inverter LV (low voltage) trip (default)
When the iS7 inverter is tripped by LV(low voltage), the contacts which have been ON remain the
ON status.
When the iS7 inverter is fully discharged and the power supply to the control board of this product is
cut-off, the outputs from the contact points become OFF. (Note: larger iS7 inverter capacity gives
longer time from LV trip to power supply cut-off to the control board).

The above describes the default specifications of this product.

2) Output functions of PLC option under inverter LV (low voltage) trip (application)
If the inverter has large capacity, the time elapsed form the inverter’s LV trip to the power supply to
the control board of this product is cut-off is relatively long, e.g., 10 or more seconds. Therefore,
according to the requirement of the installation, the output contacts of this product may have to be
isolated before the said time. The method of cutting off the output of this product at the time of LV

trip of inverter is described in page 7-27~28.

(7) Terminal resistance for RS485 communication (J2 in the outline drawing)

If the J2 jumper is set to ON, terminal resistance of 120 ohm is inserted between the internal
communication (Modbus-RTU) lines (S+, S-). When this product is installed at the terminal of a
communication system, set the terminal resistance jumper J2 to ON. This will adjust the impedance
between the communication lines to improve the distortion and attenuation of the RS485 communication

signals caused by the delay in data transmission.
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(8) Battery Housing
1) Battery specification

Coin-type, lithium ion battery (Type: CR2032).

2) Service life of battery
A new battery (capacity 220mAh, at 20°C) can supply power to this product for about 4 years without

external power supply. When the external power supply is ON, the battery is not discharged.

3) Data maintained by battery power during external power failure
- all the data in the latch area set up by KGLWIN
- clock data (internal RTC)

4) Battery discharge check
Turn on the power of this product. Go to No. 73 (Real Time) in the CNF group of the iS7 inverter using
the loader of the iS7. If the present time is “2000/01/01 00:00,” the battery needs to be replaced.

The same will be displayed at power turn OFF/ON if no battery is installed.

5) Battery replacement
- Turn the power supply of the iS7 inverter to OFF.
- Remove iS7 inverter cover. Remove the cover of this product, too.
- Remove discharged battery carefully.
- Insert a new battery and push it down with a thumb.
- Turn on the power of the iS7 inverter.
- Connect CON1 with the RS232C cable. In the KGLWIN menu, select “Online - Write Data - Clock

Data.” Enter present time and check that the time displayed on the CNF73(Real Time) is correct.
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7.2 Functions of PLC Option Card exclusively for iS7 Inverter

7.2.1 List of the special D registers for iS7 inverter control and monitoring

Classific
ation

Area

Description

Ref. Page

Control

D4454

D4455

D4456

D4457

D4458

D4459

D4460

D4461

Using the digital loader of the inverter, register the addresses
(see Appendix, page 4, App. 4-6, 4-7) of the parameters (max. 8)
of the common area of the inverter, which will be controlled by the
PLC option card, in the APO60~67 (PLC Wr Data 1~8). These
inverter parameters corresponding to the registered addresses
(max. 8) can be modified by writing specific values in the special
area registers (D4454:AP0O60, D4455:AP0O61, D4456:AP062,
D4457:APO63, D4458:AP064, D4459:AP065, D4460:AP0O66,

D4461:APO67) allocated to each parameter.

7-11 ~7-17

Monitorin

D4474

D4475

D4476

D4477

D4478

D4479

D4480

D4481

Using the digital loader of the inverter, register the addresses
(see Appendix, page 4, App. 4-1, 4-5) of the parameters (max. 8)
of the common area of the inverter, which will be controlled by the
PLC option card, in the APO76~83 (PLC Rd Data 1~8).

Read the inverter parameters in the addresses (max. 8) and write
them in the PLC special area registers (D4474:APO76,
D4475:APO77, D4476:APO78, D4477:APO79, D4478:AP0O80,
D4479:AP081, D4480:AP082, D4481:AP083) allocated to each

of them.

7-18 ~ 7-24

D4490

iS7 Inverter Trip Information -1

D4491

iS7 Inverter Trip Information -2

D4492

iS7 Inverter Trip Information -3

D4493

iS7 Inverter Trip Information -4

7-25~7-26

7-8
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7.2.2 Control (PLC Option = Inverter)

(1) iS7 Inverter Frequency Reference

PLC option can change the inverter's frequency reference. Here, the DRVO07 (Freq Ref Src) must be se to

‘PLC.”

» Common area

Referring to the parameters (exclusively for control) of inverter common area in the “App. 4-6, page 4,

of the iS7 inverter

Appendix,” the addresses of the common area of the inverter frequency reference are as follows.

Common A

rea Address Name

Remark

0x380

Inverter Command Freq.

Common Area (Write) address for iS7

» Special D registers of PLC for inverter control corresponding to APO60 ~ 67

Register Use of the Register Remark

Data to be inputted in the common area parameter| PLC

D4454 | address set up by APO60 (PLC Wr Datal) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4455 | address set up by APO61 (PLC Wr Data?) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4456 | address set up by APO62 (PLC Wr Data3) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4457 | address set up by APO63 (PLC Wr Data4) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4458 | address set up by APO64 (PLC Wr Datab) Option-> Inverter(control)
Data to be inputted in the common area parameter| PLC

D4459 | address set up by APO65 (PLC Wr Data6) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4460 | address set up by APO66 (PLC Wr Data7) Option-> Inverter(control)
Data to be inputted in the common area parameter| PLC

D4461 | address set up by APO67 (PLC Wr Data8) Option->Inverter(control)

» Application and exemplary program

1) Set up the inverter parameters as shown below. In the APO60(PLC Wr Datal), enter the “0380Hex”
which is the address (page 4, “App. 4-6, Appendix) of the common area of the inverter frequency

reference.
Code Function Name Setting Value
DRVO7 Freq Ref Src PLC
APOG60 PLC Wr Datal 0380 Hex

2) APO60 (PLC Wr Datal) corresponds with D4454 which is the special register of the PLC option by 1:1
relation. Since the APO60 (PLC Wr Datal) is registered with the common area address (0380Hex) of the
inverter frequency reference, a specific value inputted in the D4454 in ladder program, the value will be
the frequency reference of the inverter.

In the sample ladder program below, if the contact point of the M0OOOO is ON, the inverter will be set up

with the frequency reference of 37.00Hz.

MO0 13700
T W MO¥ 03700 h44sd
B END

7-9



Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring

(2) iS7 Inverter Operation Reference
PLC option can provide operation reference to an inverter.

» Common area of inverter
Referring to the parameters (exclusively for control) of inverter common area in the “App. 4-6, page 4,
Appendix,” the addresses of the common area of the inverter operation reference are as follows.

Common Area

Function Detailed Description
Address
BITO 0: Stop command 1: Run command
0: Reverse operation
BIT1 : .
d 1: Forward operation
0x0382 Inverter Run Comman

BIT2 0->1 : Fault Reset

0->1: Free-run to stop
1->0: Fault reset of Free-run to stop

BIT3

» Special D registers of PLC for inverter control corresponding to APO60 ~ 67

Register Use of the Register Remark

Data to be inputted in the common area parameter| PLC

D4454 | address set up by APO60 (PLC Wr Datal) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4455 | address set up by APO61 (PLC Wr Data?) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4456 | address set up by APO62 (PLC Wr Data3) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4457 | address set up by APO63 (PLC Wr Data4) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4458 | address set up by APO64 (PLC Wr Data5) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4459 | address set up by APO65 (PLC Wr Data6) Option->Inverter(control)
Data to be inputted in the common area parameter| PLC

D4460 | address set up by APO66 (PLC Wr Data?) Option-> Inverter(control)
Data to be inputted in the common area parameter| PLC

D4461 | address set up by APO67 (PLC Wr Data8) Option->Inverter(control)

» Application and exemplary program

1) 1) Set up the inverter parameters as shown below. In the APO60(PLC Wr Datal), enter the
“0382Hex” which is the address (page 4, “App. 4-6, Appendix) of the common area of the inverter
operation reference.

Code Function Name Set Value
DRVO01 Cmd Frequency 11.52 Hz
DRV06 Cmd Source PLC
DRVO7 Freq Ref Src Keypad-1
APO60 PLC Wr Datal 0382 Hex

2) APO60 (PLC Wr Datal) corresponds with D4454 which is the special register of the PLC option by 1:1
relation. Since the APO60 (PLC Wr Datal) is registered with the common area address (0382Hex) of the
inverter operation reference, a specific value inputted in the D4454 in ladder program, the value will be
the operation reference of the inverter.
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3) In the ladder program below, when the M0002 contact is ON, the inverter operates forward at the

frequency of 11.52Hz (frequency 11.52Hz reference from keypad).

WOO02 0003
22 =N MDY hOO0S 4454
28 END

(3) Using inverter digital output contact points (basic 10: 3 points, with 10 extensions: basic
10 + 3 points) as the digital output contact points of PLC option.

© Number of output contact points (iS7 internal output points + extended IO output points)

Type Number of Digital Output points

Basic 1/0/0

2 points (Relay output)+1point (TR output)

Expansion 1/0 3points (Relay output)

6 points

Total points

The digital output points (relay output contact points) of PLC option is 4 points. If more digital output points
are required, you can make use of extended digital output points (3 relay output points) in addition to the
points (2 relay points, 1 TR points) built in the inverter. In detail, in addition to the 4 basic digital output points
(relay outputs) built-in the PLC option card, 6 output points (9 relay points, 1 TR point) comprising the 3 basic
digital output points (2 relay points, 1 TR point) built-in the iS7 inverter and the 3 relay output points of the

extension I/O board are available for the PLC option.

» Inverter parameter setting

The inverter digital output to be used by the PLC option must be set to “None.”

Code Function Name Set Value
0ouUT31 Relay 1 None
ouT32 Relay 2 None
OUT33 Q1 None

» Common area of inverter

Referring to the parameters (exclusively for control) of inverter common area in the “App. 4-6, page 4,

Appendix,” the addresses of the common area of the inverter’s digital outputs are as follows.

Common Area ; ; -
Function Detailed Description Remark
Address
BITO 0: Relayl OFF 1: Relayl ON 0x0386
BIT1 0: Relay2 OFF 1: Relay2 ON

Inverter Digital BIT2 | 0: Q1 OFF 1: Q1 ON

0x0386 Output BIT3 | 0: Q2 OFF 1: Q2 ON

BIT4 | 0: Q3 OFF 1: Q3ON

BIT5 | 0: Q4 OFF 1: Q4 ON
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» Special D registers of PLC for inverter control corresponding to APO60 ~ 67

Register Use of the Register Remark

D4454 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP060 (PLC Wr Data 1). (Control)

D4455 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP061 (PLC Wr Data 2). (Control)

D4456 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP062 (PLC Wr Data 3). (Control)
Data to inputted in the common area parameter| PLC option — Inverter

D4457  |address set up by AP063 (PLC Wr Data 4). (Control)

D4458 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP064 (PLC Wr Data 5). (Control)

D4459 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP065 (PLC Wr Data 6). (Control)

D4460 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP066 (PLC Wr Data 7). (Control)

D4461 Data to inputted in the common area parameter| PLC option — Inverter
address set up by AP067 (PLC Wr Data 8). (Control)

» Application and exemplary program
1) Set up the inverter parameters as follows. In the APO60 (PLC Wr Datal), enter 0386Hex which is the

common area address of the inverter digital output (page 4, “App. 4-6, Appendix).

Code Function Name Set Value
ouUT31 Relay 1 None
oUT32 Relay 2 None
APOG0 PLC Wr Datal 0386 Hex

2) APO60 (PLC Wr Datal) corresponds with the D4454 which is the special register of PLC option by 1:1
relation. Since the APO60 (PLC Wr Datal) is currently registered with the common area address
(0386Hex) of the virtual multi-function output of the inverter, if a specific value is entered in the D4454 by

the ladder program, the value will be the digital output of the inverter.

3) In the sample program below, if D4454 is written with h0003, 30A-30C of Relayl and AXA-AXC of
Relay2 are short-circuited. And then, if D4454 is written with h000O, the 30A-30C and AXA-AXC of

Relay?2 are opened.
MO0z 0a0s
2z | MOV hOO03 4454

i) END
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(4) Writing other common area parameters frequently used
(e.g.: acceleration and deceleration times, etc.)
PLC option can write all the common area parameters of inverter.

In this manual, PLC option will set up (write) acceleration and deceleration times.

P Inverter common area
Referring to the parameters (exclusively for control) of inverter common area in the “App. 4-6, page 4,

Appendix,” the addresses of the common area of the inverter acceleration and deceleration time are as

follows.
Common Area . _ -
Function Detailed Description
Address
0x0383 Acceleration Time Setting of Acceleration Time
0x0384 Deceleration Time Setting of Deceleration TIme

» Special D registers of PLC for inverter control corresponding to APO60 ~ 67

Register Use of the Register Remark

Data to inputted in the common area parameter| PLC option —Inverter (Control)
D4454 address set up by AP060 (PLC Wr Data 1).

Data to inputted in the common area parameter| PLC option —Inverter (Control)
04455 address set up by AP061 (PLC Wr Data 2).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
D4456 address set up by AP062 (PLC Wr Data 3).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
D4457 address set up by AP063 (PLC Wr Data 4).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
D4458 address set up by AP064 (PLC Wr Data 5).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
D4459 address set up by AP065 (PLC Wr Data 6).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
04460 address set up by AP066 (PLC Wr Data 7).

Data to inputted in the common area parameter| PLC option — Inverter (Control)
D4461 address set up by AP067 (PLC Wr Data 8).

P Application and exemplary program

1) Set up inverter parameters as follows; in the APO60 (PLC Wr Datal), enter 0383Hex which is the
common area address (page 4, “App. 4-6, Appendix) of inverter acceleration time, and in the APO61
(PLC Wr Data2), enter 0384Hex which is the common area address (page 4, “App. 4-6, Appendix) of

inverter deceleration time.

Code Function Name Set Value
PLC Wr Datal

APOBO 0383 Hex
PLC Wr Data2
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3) The APO60 (PLC Wr Datal) and APO61 (PLC Wr Data2) correspond to D4454 and D4455 which are
the special registers of PLC option, respectively, by 1:1 relation.

Because, the APO60 (PLC Wr Datal) and APO61 (PLC Wr Data2) are registered with the common
area address (0383Hex) of inverter acceleration time and the common area address (0384Hex) of
inverter deceleration time, respectively, if a specific value is entered in D4454 or D4455, the value will be

inverter’s acceleration or deceleration time, respectively.

2) When the sample program below is executed, inverter acceleration time (DRV03:Acc Time) will be

changed to 12.5sec and the deceleration time (DRV04:Dec Time) will be changed to 14.3sec.

MOOOS 00125
34 [ MOY 00125 04454
001 43

MOy 00143 14455

45 END
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7.2.3 Monitoring (PLC Option € Inverter)

(1) Using inverter digital input points as the digital input points of PLC option

Maximum 11 digital input points of inverter (with basic 10 points mounted: 8 points, with 10 extension points:
basic 10 + 3 points) can be used as the digital input points of PLC option. Or, the status (0 or 1) of inverter

digital input points can be used simply for monitoring function.

» Common area of inverter

Referring to the parameters (exclusively for monitoring) of inverter common area in the “App. 4-2, page 4,

Appendix,” the addresses of the common area of the inverter digital input status are as follows.

Common Area ; ; L
Function Detailed Description Remark
Address
BITO 0: P1 OFF 1. P1 ON Built-in (IN65)
BIT1 0: P2 OFF 1. P2 ON Built-in (IN66)
BIT2 0: P3 OFF 1. P3 ON Built-in (IN67)
BIT3 0: P4 OFF 1. P4 ON Built-in (IN68)
BIT4 0: P5 OFF 1. P5 ON Built-in (IN69)
Information of BIT5 0: P6 OFF 1. P6 ON Built-in (IN70)
o BIT6 0: P7 OFF 1. P7 ON Built-in (IN71)
Inverter Digital ——
0320 Hex Input Poi%t BIT7 | 0: PBOFF___ 1. P8 ON | Built-in (IN72)
. . In case expansion /O is
BIT8 0: P9 OFF 1. P9 ON installed (IN73)
. . In case expansion /O is
BIT9 0: PLOOFF 1:P10ON installed (IN74)
. . In case expansion /O is
BIT10 0: P11 OFF 1:P11ON installed (IN75)

P Special D registers of PLC for inverter status monitoring corresponding to APO76 ~ 83

Register Use of the Register Remark

Data of common area parameter address is Inverter — PLC option
D4474 saved set up by APO76 (PLC Rd Datal). (Monitoring)

Data of common area parameter address is Inverter — PLC option
D4475 saved set up by APO77 (PLC Rd Data2). (Monitoring)

Data of common area parameter address is Inverter — PLC option
D4476 saved set up by APO78 (PLC Rd Data3). (Monitoring)

Data of common area parameter address is Inverter —PLC option
D4477 saved set up by APO79 (PLC Rd Data4). (Monitoring)

Data of common area parameter address is Inverter — PLC option
D4478 saved set up by APO80 (PLC Rd Data5). (Monitoring)

Data of common area parameter address is Inverter — PLC option
D4479 saved set up by APO81 (PLC Rd Data6). (Monitoring)

Data of common area parameter address is Inverter — PLC option
D4480 saved set up by APO82 (PLC Rd Data?). (Monitoring)

Data of common area parameter address is Inverter —PLC option
D4481 saved set up by APO83 (PLC Rd Datas). (Monitoring)

» Application and

1) Set up inverter parameters as follows. Especially, enter 320Hex which is the inverter digital input

exemplary program

status address (App. 4-2. page 4, Appendix) in the APO76 (PLC Rd Datal).

Code Function Name

Set Value

PLC Rd Datal

APO76

0320 Hex
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2) The APO76 (PLC Rd Datal) corresponds by 1:1 with the D4474 which is the special register of PLC
option. Therefore, the value in the D4474 is the data (inverter digital input status) stored in the
0320Hex which is the address of the inverter digital input status registered in the APO76 (PLC Rd
Datal).

3) For an example with the ladder program below, PLC option can monitor the digital input status (0 or

1) of the inverter.

00ooo PODEZ | Status of P1 (IN65):
0 g D4474 00000 0 (Off), 1 (On)

00000 PODBS | Status of P2 (IN66):
E B 04474 00001

0 (Off), 1 (On)

(] PO0GS .
12 g 04474 00007 (?t(?;?f? T (';8 §|N72)-
. n

4) When the inverter’s multifunction input P1 is ON, the PO062 coil is excited as shmwn healow

o000 pooge | Status of P1 (IN65):
0B D4474 00000 Bl 0(Off), 1(On)
oooo PO0GS  Status of P2 (IN66):
& B D4474 00007 0 (Off), 1 (On)
00001 PODB4  Status of P8 (IN72):
12 -~ B 04474 0O0OT

0 (Off). 1 (On)

5) When the inverter’'s multifunction input P2 is ON, the P0O063 coil is excited as shown below.

Do00E poosz | Status of P1 (IN65):
0 E 04474 00000 B 0 (Off), 1 (On)
Q000s PODES Status of P2 (IN66):
B B 04474 000 B ;o) 10n)
00003 FODE4 | Status of P8 (IN72):
12 B 04474 Qooov

0 (Off). 1 (On)

6) When the inverter’s multifunction input P8 is ON, the P0064 coil is excited as shown below.

o131 POOES Status of P1 (|N65):
0 B 04474 00000 | 0 (Off), 1 (On)
o013 POOES | Status of P2 (IN66):
B - E 04474 00007 B[ off), 1 (On)
a3 POOB4 | status of P8 (IN72):
12 B 04474 00007 |

0 (Off), 1 (On)

& Caution

The scanning frequency of PLC option card reading the digital input points of inverter is approximately
10ms.
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(2) Monitoring inverter operation statuses (forward/reverse, constant speed,

accelerating/decelerating, stopped, etc)

It is possible to monitor the operation status of iS7 inverter, and make out a ladder program for the sequence

suitable for the operation status with PLC option card.

» Common area of inverter

Referring to the parameters (exclusively for monitoring) of inverter common area in the “App. 4-1, page 4,

Appendix,” the addresses of the common area of the inverter operation status are as follows.

Common Area
Address

Detailed Description

0305 Hex

: DC operation (or 0 speed control)

Reserved

Function
BITO 0: Stop
BIT1 1: Forward operation
BIT2 2: Reverse operation
BIT3 3
BIT4 1: During speed searching
BIT5 2: Accelerating
BIT6 3: Constant speed
4: Decelerating
5: Deceleration to stop
Inverter Operation | BIT7 6: During H/W OC restraint
Status 7: During S/W OC restraint
8: Dwell operating
BIT8
BIT9
BIT10
BIT11
Sgg 0: Normal Status
BIT10 4 Warning Status
BITLL 8: Fault Status

P Special D registers of PLC for inverter status monitoring corresponding to APO76 ~ 83

Register Use of the Register Remark

D4474 Data of common area parameter address is| Inverter — PLC option
saved set up by APO76 (PLC Rd Datal). (Monitoring)

D4475 Data of common area parameter address is| Inverter — PLC option
saved set up by APO77 (PLC Rd Data?). (Monitoring)

D4476 Data of common area parameter address is| Inverter — PLC option
saved set up by APO78 (PLC Rd Data3). (Monitoring)

D4477 Data of common area parameter address is| Inverter — PLC option
saved set up by APO79 (PLC Rd Data4). (Monitoring)

D4478 Data of common area parameter address is| Inverter — PLC option
saved set up by APO80 (PLC Rd Datab). (Monitoring)

D4479 Data of common area parameter address is| Inverter — PLC option
saved set up by APO81 (PLC Rd Data6). (Monitoring)

D4480 Data of common area parameter address is| Inverter — PLC option
saved set up by APO82 (PLC Rd Data7). (Monitoring)

D4481 Data of common area parameter address is| Inverter — PLC option
saved set up by APO83 (PLC Rd Data8). (Monitoring)
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» Application and exemplary program
1) Set up inverter parameters as follows. Especially, enter 0305Hex which is the address of the inverter
operation status (app. 4-1, page 4, Appendix) in the APO76 (PLC Rd Datal).

Code Function Name | Set Value Remark
DRVO01 Cmd Frequency 12.00 Hz -
DRVO06 Cmd Source Keypad -
DRV0O7 Freq Ref Src Keypad-1 -
APQO76 PLC Rd Datal 0305 Hex -

2) The APO76 (PLC Rd Datal) corresponds by 1:1 with the PLC option’s special register D4474.
Therefore, the value in the D4474 is the data (current operation status of the inverter) stored in 0305Hex

which is the address of the inverter operation status registered in the APO76 (PLC Rd Datal).

3) For an example with the ladder program below, PLC option can monitor the current operation status

(stop, accelerating, decelerating, constant speed, etc.) of the inverter.

POOS0
0 = 04474 HOOOD Stop Status
PODS1 _
= [ = 04474 HOOZ1 Forward Accelerating
FODSZ | Constant Speed for
128 = (= 04474  hOO3
Forward
PO0SS
188 == 04474 hODH Forward Decelerating
4) In stopped status, the D4474 is “h0000” (see common area of inverter)
00000 POOSO
0 = D447 hoOOO m_| Stop Status
00000 POOST ]
A= 04474 hOD=1 Forward Accelerating
0oooo FOBSZ | Constant Speed for
128 (= 04474 h0O31
Forward
00000 PO0S3
18 = 04474 h0O41 Forward Decelerating

5) Now, press the FWD key on the digital loader of the inverter to provide it with forward operation

reference. During forward operation, the D4474 is h0021 (see common area of inverter)

00033 POOSO
0 -|= D4474  hOODOD Stop Status
00033 POOST _
BN 04474 hooEd = Forward Accelerating
00033 POOS2 |~ Constant Speed for
=== 04474 hOO31 Forward
00033 PO0S3
18 = 04474 hOOH Forward Decelerating
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6) During forward constant speed, the D4474 is h0O031 (see common area of inverter)

D0D4g POOSO
0 - [= 04474  hOOOD Stop Status
D049 PODST .
= = 04474 HOOZ1 Forward Accelerating
00043 POOSZ | Constant Speed for
12 - 04474 hOD3 - Forward
D049 PO0SS
18 = 04474 hO041 Forward Decelerating

7) With the digital loader of the inverter, change DRVO01 (Cmd Frequency) to 5.00 Hz for forward

deceleration. During forward deceleration, the D4474 is h0041 (see common area of inverter)

000BS POOSO
- 04474 hOOOD Stop Status
000BS PO0S .
Bl = i= 04474 hODZ1 Forward Accelerating
O00ES po0S2 Constant Speed for
=== 04474  hOD31 Forward
00085 POOS3
18 = 04474 hioo4 | Forward Decelerating

(3) Monitoring the current output frequency of inverter
It is possible to monitor the current output frequency of iS7 inverter, and make out a ladder program for the
sequence suitable for the operation frequency in PLC option card.

» Common area of inverter
Referring to the parameters (exclusively for monitoring) of inverter common area in the “App. 4-1, page 4,
Appendix,” the addresses of the common area of the inverter’s current output frequencies are as follows.

Common Area Address Function Detailed Description
Output Current Output Frequency
0x0311 Frequency Monitoring

P Special D registers of PLC for inverter status monitoring corresponding to APO76 ~ 83

Register Use of the Register Remark

Data of common area parameter address is| Inverter — PLC option
D4474 saved set up by APO76 (PLC Rd Datal). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4475 saved set up by APO77 (PLC Rd Data2). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4476 saved set up by APO78 (PLC Rd Data3). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
Da477 saved set up by APO79 (PLC Rd Data4). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4478 saved set up by APO80 (PLC Rd Datab5). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4479 saved set up by APO81 (PLC Rd Datas6). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4480 saved set up by APO82 (PLC Rd Data?). (Monitoring)

Data of common area parameter address is| Inverter — PLC option
D4481 saved set up by APO83 (PLC Rd Data8). (Monitoring)
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» Application and exemplary program
1) Set up inverter parameters as follows. Especially, enter 0311Hex which is the address of the

inverter’s current output frequency (app. 4-1, page 4, Appendix) in the APO76 (PLC Rd Datal).

Code Function Name Set Value Remark
DRVO01 Cmd Frequency 29.00 Hz -
DRVO06 Cmd Source Keypad -
DRV0O7 Freq Ref Src Keypad-1 -
APO76 PLC Rd Datal 0311 Hex -

2) The APO76 (PLC Rd Data1) corresponds by 1:1 with the PLC option’s special register D4474.
Therefore, the value in the D4474 is the data (current output frequency of the inverter) stored in
0311Hex which is the address of the inverter output frequency registered in the APO76 (PLC Rd
Datal).

3) For an example with the ladder program below, PLC option can monitor the current output frequency

of the inverter.
MOoz4a
4z == 04474 03000

43 END

4) Press FWD on the digital loader of he inverter for forward operation up to 29.00Hz.

5) The value 2900 is inputted into the D4474 as shown below.

=300 MO0Z4
420 === 4474 03000

45 ERD

6) Set the DRV01 (Cmd Frequency) to 30.00Hz. Now, the D4474 is changed to 03000 and the M0024

relay is turned ON.

(5000 MO0z4
a4z == na474 03000 u
435 ERD
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(4) Monitoring the current trip status of iS7 inverter
PLC option card can monitor up to 4 active trips of iS7 inverter. If a further trip occurs, it will over-write the

oldest trip.

@ iS7 inverter trip list

Trip Trip Type Trip Trip Type Trip Trip Type Trip Trip Type
No. No. No. No.
0 HW Diag 16 - 32 | Optl(Slotl) Trip 48 -
1 Arm Short 17 | NTC 33 | Opt2(Slot2) Trip 49 -
2 oC 18 | Fan Lock 34 | Opt3(Slot3) Trip 50 -
3 (0)Y] 19 | IPO 35 10 Board Trip 51 -
4 External Trip 20 | UL 36 | Expansion IO Trip 52 -
5 - 21 | PTC 37 - 53 -
6 Fuse Open 22 | Para WR Trip 38 - 54 -
7 Ground Fault 23 | Pre PID Fail 39 - 55 -
8 OH 24 - 40 Encoder Board Trip 56 -
9 Eth 25 - 41 | Over Speed 57 -
10 | OL 26 - 42 | Speed  Deviation 58 -
Trip
11 - 27 - 43 | External Brake 59 -
12 - 28 - 44 - 60 BX
13 - 29 - 45 | HW OCS 61 LV
14 PO 30 - 46 - 62 Lost Cmd
(Comm.)
15 IOL 31 - 47 - 63 Lost Cmd
(Keypad)
- - - - - - 255 | No Trip

» Special D register of PLC for monitoring inverter trip information

Special Register Description
D4490 Inverter Trip Save Area 1
D4491 Inverter Trip Save Area 2
D4492 Inverter Trip Save Area 3
D4493 Inverter Trip Save Area 4

When the iS7 inverter is powered on, the special D register (D4490~D4493) for inverter trip monitoring is
initialized to OxOOFF. The order of storing inverter trip information is D4490 = D4491 = D4492 =
D4493. Up to 4 inverter trips can be stored, and the 5™ will overwrite D4490, and the 6" will overwrite

D4491. In this manner, new inverter trip data are stored in the special D register.
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» Application and exemplary program
1) Make out following program with the KGLWIN. Check that the IN68 (P4 Define) is set to External Trip,
and turn on the multifunction input P4 to trigger an External Trip. The D4490 area becomes 4 (External

trip), as shown below.
Inverter Trip

—[ [ Save Area 1

Inverter Trip
Save Area 2

Inverter Trip
Save Area 3

Inverter Trip
Save Area 4

—l—

3) Check that the IN67 (P3 Define) is set to BX, and turn on the multifunction input P3 to create BX. The

D4491 area becomes 60 (BX), as shown below.
Inverter Trip

Save Area 1
Inverter Trip
Save Area 2
Inverter Trip
Save Area 3
Inverter Trip
Save Area 4
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(5) Isolating PLC option output when the inverter is tripped by LV (Low Voltage)

As described in page 7-7, (6) Terminal output, the method of isolating PLC output when the inverter is

tripped by LV (Low Voltage) is described below with an exemplary program.

» Common area of inverter

Referring to the parameters (exclusively for monitoring) of inverter common area in the “App. 4-4, page 4,

Appendix,” the addresses of the common area of the inverter level type trip information are as follows.

Common A

Address

rea ;
Function

Detailed Description

0x332

BITO
BIT1
BIT2
BIT3

BX
LV

Lost Command
KPD Lost Command

BIT4
BITS
BIT6
BIT7

Level Type Trip

BIT8
BIT9
BIT10
BIT11

Information

BIT8
BIT9
BIT10
BIT11

» Special D registers of PLC for inverter status monitoring corresponding to APO76 ~ 83

Register Use of the Register Remark
Da474 Data to inputted in the common area parameter| Inverter = PLC option
address set up by AP076 (PLC Rd Data 1). (Monitoring)
D4475 Data to inputted in the common area parameter| Inverter = PLC option
address set up by AP077 (PLC Rd Data 2). (Monitoring)
D4476 Data to inputted in the common area parameter| Inverter = PLC option
address set up by AP078 (PLC Rd Data 3). (Monitoring)
D4477 Data to inputted in the common area para3meter| Inverter = PLC option
address set up by AP079 (PLC Rd Data 4). (Monitoring)
D4478 Data to inputted in the common area parameter| Inverter = PLC option
address set up by AP080 (PLC Rd Data 5). (Monitoring)
D4479 Data to inputted in the common area parameter| Inverter = PLC option
address set up by AP081 (PLC Rd Data 6). (Monitoring)
D4480 Data to inputted in the common area parameter| Inverter =» PLC option
address set up by AP082 (PLC Rd Data 7). (Monitoring)
D4481 Data to inputted in the common area parameter| Inverter =» PLC option
address set up by AP083 (PLC Rd Data ). (Monitoring)
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» Application and exemplary program

1) Set up inverter parameters as follows.

Code Function Name Set Value Remark
If the BITO of OUT30 is 1, the
LV trip signal (1 for trip trigger,

OuUT30 Trip Out Mode 011 0 for trip reset) is sent to PLC
option via the common area
(0x332).
Set up the common area
APO76 PLC Rd Datal 0332 Hex | address (0x332) which has

level type trip data.

2) Make out following program with the KGLWIN. In normal operation status without LV trip, all of the

P0040~P0043 contact point outputs are in ON status.

3) When inverter LV trip is triggered (the 2™ bit of the D4474 register in which the common area address

0x332 is registered is turned ON), the output from the POO00~P0040 points are turned OFF.

For a large capacity inverter, if the digital outputs of the PLC option must be isolated at the LV trip of the

inverter, the above described method can be used.
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8.1 Modbus Communication

8.1 Introduction

PLC option card of iS7 inverters’ built-in communication supports Modbus, the Modicon
product’s communication protocol. It supports ASCIl 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"

8.1.2 Basic Specification

1) ASCIl Mode
(1) It communicates, using ASCII data.
(2) Each frame uses ": (colon: H3A)', for header, CRLF (Carriage Return-Line Feed : HOD
HOA), for tail.
(3) It allows Max. 1 second interval between characters.
(4) It checks errors, using LRC.
(5) Frame structure (ASCII data)

Function Tail
Item Header Address code Data LRC (CRILF)
Size 1 byte 2 bytes 2 bytes n bytes 2 bytes 2 bytes

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) It has at least 3.5 character times between two frames.
(4) Itignores the current frame when 1.5 character times elapse between characters.
(5) It checks errors, using 16 bit CRC.
(6) Frame structure (hex data)

Item Address Function code Data CRC

Size 1 byte 1 bytes n bytes 2 bytes

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) PLC option card supports 0 to 31.

4) Function code area
(1) PLC option card supports only 01, 02, 03, 04, 05, 06, 15, and 16 among Modicon products’
function code.
(2) If the response format is Confirm+(ACK), it uses the same function code.
(3) If the response format is Confimr-(NCK), it returns as it sets the 8" bit of function code as 1.

Ex) If function code is 03,
- Only function code is written here because only function codes are different.

[Request]

0000 0011 (HO3)
[Confirm+]

0000 0011 (HO3)
[Confirm-]

1000 0011 (H83)

It returns as it sets the 8th bit of
function code of request frame.

5) Data area
(1) 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.

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, 16#0A
Decimal: 7, 10
Binary: 240111, 2#1010
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7) Function code type

: Modicon PLC
Code Function Code Name Data Address Remark
01 Read Coil Status OXXXX(bit- Read bits
output)
02 Read Input Status IXXXX(bit-input) | Read bits
03 Read Holding Registers AXXXX(word- Read
output) words
04 Read Input Registers 3XXXX(word- Read
input) words
05 Force Single Coil OXXXX(bit- Write bit
output)
06 Preset Single Register AXXXX(word- | s it word
output)
15 Force Multiple Coils OXXXX(bit- Write bits
output)
16 Preset Multiple Registers AXXXX(word- Write
output) words
4 PLC Option Card 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
T area
h5000 T area h5000
(current value area)
C area
h6000 C area h6000
(current value area)
- - h7000 S area
- - h8000 D area

8) Modbus addressing rules

PLC option card starts its address from 0 and matches with 1 of Modicon products' data address. So
PLC option card 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 PLC option card.

9) The size of using data

As for data size, PLC option card supports 128 bytes in ASCIl mode and 256 bytes in RTU mode. The
maximum size of the Modicon products is different from each other’s kind. So refer to "Modicon
Modbus Protocol Reference Guide."
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10) Wiring
Use S+ and S - terminals.

{| s+ | s | 4G | PO

L RS485(-) terminal: Modbus-RTU Master

RS485(+) terminal: Modbus-RTU Master
8.1.3 Parameter Setting

1) Setting communication parameter

(1) Open a new project file at KGLWIN.

® (S7 should be selected in PLC type.

® Open a new project file for each of the master and the slave.

(2) Select a communication parameter at KGLWIN and double click to open the following window.

S5 Paramneter [Mew Projectl]

o =]
Basic | Interrunt [CommChO Commchi|PID(TUN)|PID(CAL)| PO S | Analey | HSCCho | HSCChl | HSCCh2
Communication :  [Enable  ~| ~Protocol and Mode
Timeout in Master Mode: |EDD me
—Communication Method
. Dedicated
Station Mumber : |2 vl |
Baud Fate : T Data @: " Master [~ Read Status of Slave PLE [Eist |
R T 1 = Slave
arity Bit & |N0ne vl top Bit |l vl dbus
& Master L
Caornmunication Channel  Slave Transmission IASCII vl
& RSE232C Mull Modemn or R5422/485 Ushr Defined
¢ R5232C Modem(Dedicated Line Init Command : = Master List |
 R3232C Dial-up Modern [2T2 " Slave
" No Protocal
FIELDELS
 Master List
" Slave —I

If communication mode is ASCII,
Be sure to set 7hit.
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Set the contents as follows.

Item Setting contents
. Set a number between 0 to 31 (Don’t assign no. 0 as broadcasting station
Station No. ) . :
lest it may be a cause for mistaken operation)
Baud Rate Set one from 1200, 2400, 4800, 9600, 19200, 38400, or 57600 bps.
Set 7 or 8.
Data Bit ASCII mode: Set as 7 bits.
RTU mode: Set as 8 bits.
Parity Bit Set as one of None, Even, or Odd.
Set 1 or 2 bit(s).
Stop Bit When parity bit is set: Set as 1 bit.
When parity bit isn’t set: Set as 2 bits.
e It's the time waiting a responding frame since the master MK80S main
unit sends a request frame.
. : ¢ The default value is 500ms.
Time out in

Master Mode

e It must be set in consideration of the max. periodical time for
sending/receiving of the master PLC.

o If it's set smaller than the max. send/receive periodical time, it may

cause communication error.

Modbus
Master/ Slave

If it is set as the master, it's the subject in the communication system. If
it's set as the slave, it only responds to the request frame of the master.

Transmission
Mode

Select ASCIlI mode or RTU mode.
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8.1.4 Instruction

Available device Flag
Instruction a | No. of | Error | Zero | Carry
MIPIKILIFITICTS D™D e gons | (F120) | (F112) | (F112)
Ch @]
S1 10O |O|O|O |O|O O |O
MODCOM
S2 |O |O |0 |O O |O O |O 7 @]
S3]0 |0 |0 |O O |O O |O
Designation

’—{ 4[ MODCOM Ch S1 S2 ssH Ch Designated communication channel
| - (Ch0,Ch1)

s1 Device which is registered
communication parameter

S2 Device which stored communication

Flag data
F110 | Error flag turns On when #D area is 3 Device which stored communication
over. status
1) Function

o [t transfer the saved data in designated S1 device via Modbus protocol. (3 Word)
¢ Designates the first address of the device which will store the received data in S2.
=>» According to the S1 function code,
In case of reception, it designates the first address of device to store the received data.
In case of transmission, it designates the first address of device to store the trasmitted data.
e Communication status is saved in S3.

2) Program Example

Fo012 Designate slave station No. (Upper byte)
| | { MOV h0301  DO00O and Function code (Lower byte) of reading.

Designates number of reading.

——1 MOV h0025  DO002

MO020

[f M0020 tums On, it start the Modbus
| | [ MODCOM 1 DOOOO D1000 M100

communication with stored modbus parameter
in DOOO via Channel 1 and save the received data
at D1000. M100 saves the communication error
information

]_

[ MOV~ h0013 D0001T | Designates the address.
L
]

When it operates as slave selected in Modbus setting of parameter setting, PLC option card responses
to master station without commands. And When operates as master, PLC option card sends data in S1

with MODBUS protocol at rising edges of execution condition.
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e S3 format is as below.

Bit15 Bit 8 Bitl  Bit0

. r r r r rr r [ [ [ [ /|

Error Code (Bit8 ~Bit15) Error Bit (Bit1) 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 : Displays the Error information. Refer to detailed description as below table.

Error Code Table

Code Error type Meaning
01 lllegal Function Error in inputting function code in instruction.
Error of exceeding the area limit of reading/writing on the slave
02 lllegal Address )
station.
Error when the data value to be read from or write on the slave
03 lllegal Data Value

station isn’t allowed.

04 Slave Device Failure Error status of the slave station.

It's a responding code of the slave station for the master station to
prevent the master station time-out error, when request command
05 Acknowledge ) ) .
processing takes time. The master station marks an error code and

waits for a certain time without making any second request.

) Error when request command processing takes too much time. The
06 Slave Device Busy .
master should request again.

] Error when exceeds the time limit of the communication parameter
07 Time Out ) )
as it communicates.

08 Number Error Errors when data is O or more than 256 bytes

09 Parameter Error Error of setting parameters (mode, master/ slave)

) Error when the station number of itself and the station number
10 Station Error

set by the S1 of instruction are the same.
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Example Program 1

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 data register D1000.

Cail 59 | 58 | 57 | 56 | 55 | 54 | 53 | 52 | 51 | 50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40
Status X[ X|X|1]1/0)j1j1]0fO0j0O]JO]1f21|1]0]1]j0]1]1

Hex 1 B 0 E B

Hex 39 | 38| 37| 36|35 |34|3|32|31[3|29|28(27|26|25|24|23|2|21|2
Status 0;j0j2,0/0}]1j2)/0]1]0j21j2]1]1j]0j0O0]1]1]0]1

Hex 2 6 B C D

The status of Coil 57, 58, 59 is redundancy.
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 the following example 1.

Example 1) CD B2 OE 1B

g Program [Auto-Saved Project _____________________________________EEE|
|noiw— 1 ooix aalac|aE EEDVN]
[ I [ {Output Caoil] ‘
|
FO012 B
0—| | WO¥  h1101  DOOOD |- > D
Wy ooo1S  poooi |- > 2
Woy 00037 pono2 |- > 3
Hooon
16— | MODBUS DODOD  DIODO  WOID |- > @
24 | BN H
al | o1

(D) 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.)
(4) 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.

Example 1) CD 6B B2 OE 1B
Device Stored data
D1000 h CD 6B
D1001 h B2 CE
D1002 h00 1B
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Example program 2

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 Internal relay M0O15.

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 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 A C

e The status of input contact 10219, 10220 is redundancy

¢ 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] ]
Rorw— lolox aalac|a=|EEDVNk |
IMODBUS [T I ‘
FOO12 =
0 —| | MOy  hi102  pooog |
Moy 10196  DpooOl |-
MOV OO022  DoOO2 |-
MoDOo -
16 —| | MODEUS poooo  [pozoo  Woio |
24 END
< | v

®» © ©® @

(D It designates slave station and function code (No. of station : h11(17) , function code : h02)

(2) Address setting

- Address ‘0’ at MODBUS protocol means address ‘1’ actually. So if you want to designate
address ‘10197, write address ‘10196’
(3) Reading number setting (Reading number is 22 from 10197 to 10220.)

(4) This is MODBUS Communication instruction.

- The data transmission starts lower byte. The remnant part of byte is filled with ‘0’
(5) Stored data at D200, D201 are:

Device Stored data
D200 h AC DB
D201 h 00 35
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Example Program 3

The master writes 4 words data of D1000 ~ D1003 to output register 40000 of the slave station no. 10.

‘

26

30

a4

MDDZP

Ll
MDDZJ

INCP

INCP

00oao

Dooot

END

»

ROdE#H — | olox|&a|laa | aEEEDVNE
FO0I2 .
0 — ] MOy h0&10 Doooo F
MOy h000D Dooo1 F
MO 0ooo4 poooz F
FO092
16— | HODCOM 0000 DOOOD  DIODD  MOD2 |-

2

(@ It designates slave station and function code (No. of station: hOA(10) , function code : h10)

(2 Address setting

@ This is MODBUS Communication instruction.

- Address ‘0’ of function code ‘16’ at MODBUS protocol actually means address ‘40000’
(3 Writing number setting (Writing number is 4 because 4 words will be written.)

- It writes the 4 words data from D1000 to D1003 which the type is set in DO00O0 to DO002 via

channel 1.

8-10
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Example Program 4

The master writes 1 word data of PLC option card in D1000 to output register 40000 of the slave station
no. 10.

(@ It designates slave station and function code (No. of station: hOA(10) , function
code: h06 )
(2 Address setting

- Address ‘0’ of function code ‘16’ at MODBUS protocol actually means address
‘40000'.
@ Save the D1000 data to D0002.
(@) This is MODBUS Communication instruction.

- Write the D1000 data via channel O.

8-11
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Chapter 9 Maintenance

Be sure to perform daily and periodic maintenance and inspection in order to maintain the PLC

option card of iS7 inverter in best conditions.

9.1 Maintenance and Inspection

The I/O module mainly consists 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
Ambient Humidity 5 ~ 95%RH with the defined range.
environment L L Use vibration resisting rubber or the vibration
Vibration No vibration .
prevention method.

Play of modules

No play allowed

Securely enrage the hook.

Connecting conditions of
terminal screws

No loose allowed

Retighten terminal screws.

Change rate of input
voltage

—15% to 10%

Hold it with the allowable range.

Spare parts

Check the number of
Spare parts and their
Store conditions

Cover the shortage and improve the conditions

9.2 Daily Inspection

The following table shows the inspection and items which are to be checked daily.

. Correctiv
Check Items Check Points Judgment .
e Actions
check for loose mountin Retighten
Connecting g Screws should not be loose g
screws Screws
conditions of terminal | Check the distance between Proper clearance should be Correct
block solderless terminals provided
. ON
Check that the LED is ON (flickering or Off indicates an
RunLED | during Run g
LED error)
Check that the LED Is OFF OFF(ON indicates an error)
ERRLED | during Run

9-1




Chapter 10 Troubleshooting

Chapter 10 Troubleshooting

The following explains contents, diagnosis and corrective actions for various errors that can occur during system
operation.

10.1 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 heeded for speedy operation of the 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 I/O devices
- Condition of wiring (I/O wires, extension and communications cables)
- Display states of various indicators (such as POWER LED, RUN LED, ERR. LED and I/O
LED).
After checking them, connect peripheral devices and check the operation status of the PLC
option card and the program contents.

2) Trouble Check
Observe any change in the error conditions during the following.
¢ 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?
¢ /O module or another module?
e PLC option card program?

10.2 Troubleshooting

This section explains the procedure for determining the cause of troubles as well as the errors and
corrective actions

Errors

Is the ERR LED flicke
ring?

Flowchart used when the ERR LED is flickering.

Are the RUN LED turn Flowchart used when the RUN turned OFF.

ed OFF?

I/O module doesn’t op I |:> Flowchart used when the output load of the output I

erate properly module doesn’t turn on.

Program cannot be wri
tten

Flowchart used when a program can’t be written to
the PLC option card.

10-1
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10.2.1 Troubleshooting flowchart used when the ERR LED is flickering

The following flowchart explains corrective action procedure to be used when the ERR LED is flickering
during operation.

[ ERR LED flickering. ]

Check the error code, with
connected KGLWIN.

Yes
Warning error? — ¥ See App-2 “System
Warning Flag” and
remove the cause of the
NO arrar
Yes

Is ERRLED sl fiicking

Write down the

Complete Troubleshooting
P Questionnaires and contact the

nearest service center.

If warning error appears and PLC option card doesn’t stop, corrective action is needed
promptly. If not, it may cause the system to fail.

10-2
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10.2.2 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?

v A 4

Contact the nearest service Complete .
center.

10-3
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10.2.3 Troubleshooting flowchart used when the I/O part doesn’t operate normally.

The following flowchart explains corrective action procedure used when the 1/0O module doesn’t operate normally.

@Program [NewProjectl ____________mEH||
|R|:HH+—I<>+D1*|@Gl|©.@l|la|f;|§§|nvmm|
I I T |
I
POOOD  POOD2 Ponso |
o] ——1' )=
PﬂDDJIJ
4 END

[ When the I/0 module doesn’t work normally. ]

No

Is the indicator LED of
the P40 on?

Yes

Measure the voltage of
power supply in P40

1 A

Replace the connector of Check the status of P40

Correct wiring the terminal board by KGLWIN.

Is the
terminal connector ]
appropriate? Yes

it in normal conditiog?

<l

Is the output
wiring correct

!

voltage of power supply for

Separate the external wiring,
then check the condition of
-Yes output module.

!

< - it in normal conditiop22
No

Yes

v
Check the status of P40

Replace the Unit

10-4
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Are the indicator LEDS™® No
the P000 and P001?
Yes
v
Check the P000, P001 Check the P000, P001
terminal voltage with terminal  voltage with
tester. tester. ,

l

Is the
erminal screw tightened
securely?

Is the value normal?

Is the value normal?

No

Yes

Is input wiring correct?

Separate  the external No
wiring switch, then check
the status by forced input.

l N R

Correct wiring Retighten the Replace the
Is the value normal? terminal screw. terminal board
connector.
Yes

A 4 \ 4 l

Unit  replacement Check the status of Unit replacement is

is needed P000 and POOT. [ Check from the beginning ]

needed

10-5
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10.2.4 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 S
TOP mode and execute
the program write.

the mode-setting switch se
to remote STOP?

Yes

Yes After reading error code by using

Is ERR. LED blinking? | peripheral device, correct the
.contents
No
\ 4
Complete

10-6
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10.3 Troubleshooting Questionnaire

When problems have been met during operation of the PLC Option Card of iS7 inverter series, please
write down this Questionnaires and contact the service center via telephone or facsimile.

* For errors related 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
Option Card model: .( ) 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 ( ),

. Is the ERR. LED of the CPU module turned ON? Yes( ), No( )
. KGLWIN error message:
. Used initialization program: initialization program ( )

© 00 N O

. 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:

10-7
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10.4 Troubleshooting and Countermeasures

Describes the various circuit example and countermeasure.

10.4.1 Input circuit troubles and corrective actions

Describes the various troubleshooting and its countermeasures.

Condition Cause Corrective Actions
Leakage current of external device . C ¢ it ist d
(Such as a drive by non-contact switch) onnect an appropriate resistor - an
Input signal capacity, which will make the voltage lower

doesn’t turn
off.

T AC input

@ ¢ [ Leakage current

External device

@J

Input signal
doesn’t turn
off.

Leakage current of external device
(Drive by a limit switch with neon lamp)

AC input

across the terminals of the input module.

_|'_ AC input

IR

* CR values are determined by the leakage

current value.

— Recommended value C : 0.1 ~ 0.47 uF

[ !
C Leakage current
(Neon lamp TI @ [ ’ R: 47 ~ 120 Q (1/2W)
may be still — S Or make up another independent display
on) External device . .
circuit.
. leak li ity of wiri
Input signal Current leakage due to fine capacity of wiring * Locate the power supply on the external

doesn’t turn
off.

cable.

AC input

]
T

External device

Leakage current

o---}--9
(DE|

device side as shown below.

l

ol

Lo

External device

AC input

}--H-*'

Input signal
doesn’t turn
off.

Current leakage of external device (Drive by
switch with LED indicator)

DC input

Leakage current

g

External device

e Connect an appropriate resistor, which
will make the voltage higher than the OFF

voltage across the input module terminal
OC input

and common terminal.

) i B

Input signal
doesn’t turn
off.

* Sneak current due to the use of two different
power supplies.

DC input

e E1 > E2, sneaked.

* Use only one power supply.

e Connect a sneak current prevention

dipde:
I OC input

10-8
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10.4.2 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 (1), C is charged. When the polarity is
as shown in (2), the voltage charged in C plus
the line voltage are applied_across D. Max.

voltage is approx. 2v2.

el
1

*) If a resistor is used in this way, it does not

pose a 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 resistors of tens to hundreds KQ

across the load in parallel.

(R]

? L’:j—*g |

Load

The load
doesn’t turn off.

* Current leakage by surge absorbing circuit,
which is connected to output element in parallel.

Output Load
oal
L

:

——

[ Leakage current } %)

— —

e Connect C and R across the load, which are of
resistors of tens KQ. When the wiring distance
from the output module to the load is long, there
may be a leakage current due to the line
capacity.

When the load
is C-R type
timer, time
constant
fluctuates.

* Current leakage by surge absorbing circuit,
which is connected to output element in parallel.

Output

Leakage current f ?

* 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
D

Output

10-9
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response time

solenoid current fluidic load (L/R is large)

Condition Cause Corrective Action
The load does | * Sneak current due to the use of two | * Use only one power supply.
not turn off. different power supplies. e Connect a sheak current prevention
diode.
Output
? Oytput H
ey L) [
TE1 i Load __'1 L
—— - b I
E1<E2, sneaks. E1 is off (E2 is on), sneaks.
If the load is the relay, etc, connect a
counter-electromotive voltage absorbing
code as shown by the dot line.
The load off e Over current at off state [The large | * Insert a small L/R magnetic contact and

drive the load using the same contact.

transistor is

destroyed.

Output

f X5

X

A surge current of 10 times or more when

turned on.

is long. such as is directly driven with the transistor
output. Outpu
Outpu % I
(% A
L] Off current 4 —‘/r —_ T
0 Loa
Loa —_ I_Q
\l E 1~
* 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

A {%

3

i -

Sink type transistor output
Te

Output

-

al
lql

Source type transistor output
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10.5 Error Code List

Code CPU : .
Error Type Message (FO06) State Cause Corrective Actions
Internal . )
svstem Svstem Error Sto Fault of some area of operating ROM, | Contact the service
e%or 4 h0001 P or H/W defect center.
OS ROM OS ROM . Contact the service
error Error h0002 Stop Internal system ROM is defected center.
OS RAM OS RAM . Contact the service
error Error h0003 Stop Internal system RAM is defected center.
Data RAM DATA RAM . Contact the service
error Error h0004 Stop Data RAM is defected center.
Program PGM RAM . Contact the service
RAM error | Error h0005 Stop Program RAM is defected center.
Gate array Defect of dedicated LSI for sequence | Contact the service
error G/A Error h0006 Stop instruction processing center.
Turn the power off and
OS WDT OS WDT restart the  system.
error error h0008 Stop CPU OS watch dog error Contact the service
center
Common _
Common . Contact the service
RAM error RAM Error h0009 Stop Common RAM interface error center.
Instruction | OP Code Sto Instructions unreadable by the CPU | Contact the service
code error | Error h000B P are included. (during execution) center.
Flash
memory User Memory h00OC Sto Read to/Write from the inserted Flash | Check and replace the
error(during | Error P memory is not performed. flash memory.
execution)
Parameter | Parameter h0020 A written parameter has changed, or | Correct the content of the
Error Error Stop checksum error parameter.
h0030 Stop - o A digit of other than 0 to 9 has met
Operation Operation (Continu during BCD conversion. Correct the content of the
Error Error e) o An operand value is outside the defined | error step.
operand range.
Scan time has overrun the watch dog | Check the maximum scan
WDT Over | WDT Over | h0031 | Stop tme. time of the program and
modify the program or
insert programs.
Error of | PGM Change An error has occurred at program | Program replacement has
Program Error h0032 Sto change during run. not been completed during
Change P run
during run
Program PGM Change | h0033 Continue | An error has occurred while checking a
Check Error | Error program. Correct the error.
Code Code Check | h0040 An instruction unreadable by the CPU is | Correct the error step.
Check Error Stop included.
Error
Missing the Insert the END instruction
END . h0041 The program does not have the END | at the bottom of the
. . Miss END . -
instruction Stop instruction. program.
. Error
in the
program
Missing the h0042 The subroutine does not has the RET | Insertthe RET
RET . instruction at its bottom. instruction.
. . Miss RET
instruction Stop
. Error
in the
program.
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Code CPU . .
Error Type Message (FO06) State Cause Corrective Actions
Missing the Miss SBRT h0043
.SBRT L Error The subroutine does not has the Insert the SBRT
instruction in Stop . ) . .
. SBRT instruction. instruction.
the subroutine
program.
The JMP ~
JME instruction | JMP(E) Error h0044 | Stop The JMP ~ JME instruction error _Correct_ the JMP ~ JME
instruction.
error
The FOR ~ . .
NEXT FOR~NEXT h0045 | Stop The FOR ~ NEXT instruction _Correct_ the FOR ~ NEXT
. . Error error instruction.
instruction error
Ugs'\éfg - MCS-MCSCL | 1o0as | sto The MCS ~ MCSCLR instruction | Correct the MCS ~
. - R Error P error MCSCLR instruction.
instruction error
I/Ih;O'\SPUSH ~ | MPUSH ~ h0047 | Sto The MPUSH ~ MPORP instruction | Correct the MPUSH ~
. . MPOP Error P error MPOP instruction
instruction error
Dual coil error DUAL COIL h0048 | Stop Tlmgr or counter has been Correct timer, counter.
Error duplicated.
Syntax error Syntax Error h0049 | Stop Input condition error, or too much | Check and correct the

use of LOAD or AND(OR) LOAD.

program.
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Appendix 1 System Definitions

(1) Connect Option
You should set the communication port (COM1~4) to communicate with PLC option card.

¢ Select the Project-Option-Connection Option in menu.
e Default Connection is RS-232C interface.
¢ For detailed information about Connection Option, refer to KGLWIN Manual.

Options x|
Editor Option | Page Setup  Connection Option |

—Method of Connection

= HS-P5PC
¢ Diaiop Modem  Communication Port |COM] I
¢ Cable Moderm

- GLOFA Frnet for PC

 GLOFA Mnet for PC

 Ethernet

—Depth of Connection

* Local
" Remote 1
= Remote 2

Appendix 1-1
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(2) Editor Option

- 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.
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(3) Page Setup
You can select print option when printing out the project. (margin, cover, footer)

=
O
F =
=

AR A

LG Industrial systerns Cao,

(| [ 3
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2) Basic Parameters

The basic parameters are necessary for the operation of the PLC option card.

Set the ‘Latch area’, ‘Timer boundary’, ‘Watchdog timer’, ‘PLC operation mode’, ‘Input setting’,
‘Pulse catch’

& Paramneter [New Project]] -10] x|
[ Basic Interrupt |CommChO | CommChi | PID(TUN) |PID(CAL)| P 0 S | Analoy | HSCChO

~Latch &rea Tirner Boundary _ Input Setting (I
Ly | = |*** 100 msec 000 - I191 Input Filter Time (rns)
) 0 msec 192 - |_25u Basic Unit
- pooon - Pooo? [10° ]
1msec 261 - 255
100 msec |14 - [190 pooos - POOOF [0 <]
Watchdog Time: IED w10ms PO010 - FODTY I]D "I
|24D - |250
10 msee poois - pooiF [10 =]
Imsec [T - [E5 PLC Opsration Mode PO020 - ponza [0 <]
C: [132 - [&5 I¥ Blown Fuse extended Module [10 >
¥ Cperation Error
b |35|JU - 4500 FPulze Catch Set ¢ POO0X 3
[~ Qutput during
8 |EE| —|E|9 o1 2ri3r
¥ Remote Access Contral O T T i A |

4| ol

(1) Latch area setting

Set the retain area on the inner device.

(2) Timer boundary setting
Set the 100ms/10ms/1ms timer boundary.
(If 100ms 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 supervise its normal or abnormal operation. (Setting range is 10ms ~ 6000ms)

(4) Input setting
Set the input filter constant and input catch contact point
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Appendix 2 Flag List

1) Special Relay F Area

Relay Function Description
FO000 RUN mode Turns on when the CPU in the RUN mode.
FO001 Program mode Turns on when the CPU in the Program mode
F0002 Pause mode Turns on when the CPU in the Pause mode
F0006 Remote mode Turns on when the CPU in the Remote mode
FO007 - -

FO008 ~ FO009

FO00B ~ FOOOE

Execution of the STOP

FOOOF instruction Turns on when the STOP instruction is being operated.
F0010 Always On Always On

FOO11 Always Off Always Off

F0012 1 Scan On 1 Scan On

F0013 1 Scan Off 1 Scan Off

F0014 Every Scan toggle Every Scan toggle

F0015 ~ FOO1F

F0025 ~ FOO2F

F0030

Fatal Error

Turns on when a fatal error has occurred.

Error

F0031 Warning Error Turns on when an ordinary error has occurred.
F0032 WDT Error Turns on when a watch dog timer error has occurred.
P Turns on when an /O error has occurred.
F0033 I/O combination error ,
(When one or more bit(s) of FO040 to FOO5F turns on)
F0034 Abnormal Battery Voltage Turns on when a battery voltage is lower than set level.

FO035 ~ FO038

F0039 Norma] backup Turns on when the data backup is normal.
operation
FOO3A RTC data error Turns on when the RTC data setting error has occurred.
FOO3B Program editing Turns on during program edit while running the
program.
F003C Program edit error Turns on when a program edit error has occurred while

running the program.
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(Continue to Special Relay F Area)

Relay Function Description

FOO3D ~ FOO3F - -

/O module has been mounted or dismounted, the

F0040 ~ FOOSF /O error corresponding bit turns on.

F0060 ~ FOO6F Storing error code Stores the system error code

F0090 20-ms cycle clock Turning On/Off is repeated with a constant cycle.
F0091 100-ms cycle clock

F0092 200-ms cycle clock

F0093 1-sec cycle clock _On | of

F0094 2-sec cycle clock E— ) L ' -
F0095 10-sec cycle clock

FO0096 20-sec cycle clock

F0097 60-sec cycle clock

F0098 ~ FOO9F - -

FO100 User Clock 0 Turning On/Off is repeated as many times as the scan

F0101 User Clock 1 specified by Duty instruction.

F0102 User Clock 2 |_| I H_DUTY FO10x N1 N2 H

F0103 User Clock 3

F0104 User Clock 4 N2 scan Off

F0105 User Clock 5 < On Je o

F0106 User Clock 6 _ —

N1 scan On

F0107 User Clock 7

F0108 ~ F101F - -

F0110 Operation error flag Turns on when an operation error has occurred.

FO111 Zero flag Turns on when the operation result is “0”.

FO112 Carry flag Turns on when a carry occurs due to the operation.

FO0113 All outputs off Turns on when an output instruction is executed.

FO115 Operation error flag Turns on when an operation error has occurred.(Latch)
(Latch)

F0116 ~ FO11F - -

F0120 LT flag Turns on if S1 < Sz when using the CMP instruction.

Fo121 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 > S2 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.
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(Continue to Special Relay F Area)

Relay

Function

Description

F0126 ~ FO13F

F0140 ~ FO14F

FALS number

The error code generated by FALS instruction is
stored to this flag.

F150 ~ F16F

F170 ~ F173

F180 ~ F183

F190 ~ F193

F0200~ FO20F

F0210~ FO21F

F0220~ FO22F

F0230~ FO23F

F0240~ FO24F

F250 ~ FA9F

FO500~ FO50F

Maximum scan time

Stores the maximum scan time.

F0510~ FO51F

Minimum scan time

Stores the minimum scan time.

F0520~ FO52F

Present scan time

Stores the present scan time.

FO530~ FO53F

Clock data (year/month)

Clock data (when RTC option module is installed.)

F0540~ FO54F Clock data (day/hour) Clock data (when RTC option module is installed.)
F0550~ FO55F .CIOCk data Clock data (when RTC option module is installed.)
(minute/second)
Clock data

FO0560~ FO56F

(hundred year/day of the
week)

Clock data (when RTC option module is installed.)

FO570~ FO58F

FO590~ FO59F

Storing error step

Stores the error step of the program.

FO600~ FO63F
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2) Internal Memory M area

Relay

Function

Description

M1910

Forced I/O Setting Bit

Enables forced 1/O.

3) Data Relay D area

(1) D register for Forced 1/O setting

1/0 eeed I/O_de5|gnat|on Forced I/O data register
register

P0O00 D4700 D4800

P004 D4704 D4804

(2) System error history (when RTC module is attached)

Stop time can be registered maximum 16. If 17™ stop is occurred, first stored stop data will be

Relay Description
D4900 Error pointer
D4901 Year, Month
D4902 Day, Time
D4903 Minute, Second
D4904 Error code

erased and then 17" stop data is inputted.

Relay

Error Pointer

D4901 ~ D4904

First System Stop

D4905 ~ D4908

Second System Stop

D4961 ~ D4964

16 system Stop
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Appendix 3 Control and Monitoring Specific Inverter Data

With the method described in “7.2 Exclusive iS7 Inverter Functions of PLC Option Card (page 7-10
~ 7-24)” of this User Manual, enter the address of the data for control or monitoring (AP065~69) in

No. 60~69 of the APO group, using the digital loader of the inverter.

In this appendix, another method which enables control or monitoring of the specific data of inverter
(control: frequency and operation reference, monitoring: output frequency and operation status

monitoring) without setting up No. 60~69 of the APO group is described.

3.1 List of the special D register fixed for the control/monitoring of inverter

Function Area Description Page to Refer
Provide inverter with references (STOP, FWD, REV, Fault
D4450 Refer to Appendix 3-3
Control Reset, emergency stop).
D4451 | Provide inverter with operation frequency reference. Refer to Appendix 3-2
Monitor the present status of the inverter (forward/reverse
D4470 Refer to Appendix 3-4
Monitoring operation, constant speed, decelerating, stopped, etc.)
D4471 | Monitor the present output frequency of the inverter. Refer to Appendix 3-6

Appendix 3-1




Appendix 3 Control and Monitoring Specific Inverter Data

3.2 Control (PLC Option =» Inverter)
(1) iS7 Inverter Frequency Reference
» Special D register of PLC option card for inverter frequency reference

SRpecllaI D Use of parameter Detailed Description
egister
Inverter Frequency Command x
100
Inverter Frequency (For example,
D4451 .
Command To command inverter frequency
30 Hz command, write 3000 in
D4451.)
» Exemplary program
1) Set up inverter parameters as follows.
Code Function Name Set Value Remark
DRVO7 Freq Ref Src PLC -

2) Make out a ladder program as shown below. When the M0OOOO contact point is ON, the
special D register is written with 4000, and thus, the inverter is set up with the reference

frequency 40.00Hz.

MODOoD (14000
o | MOY  C4000 14451
B EHD

& Caution

If any one of APO60~64(PLC Wr Data1~5) is set up with the “0380Hex” which is the address of the
common area of the iS7 inverter frequency reference, it is not possible to provide the inverter with
frequency reference via the D4451 special register.

To provide the inverter with frequency reference via the D4451 special register, find out the
parameter which is set up with the “0380Hex” which is the address of the common area of the

frequency reference of the iS7 inverter and replace the setting with “0000Hex.”
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(2) iS7 Inverter Operation Reference

» Special D register of PLC option card

for inverter operation reference

Spec_lal b Function Detailed Description
Register

BITO | Stop

BIT1 | Forward operation

BIT2 | Reverse operation
Operates according to the set value of

BIT3 | Fault (Trip)
*PRT-30 Trip Out Mode

BIT4 | Accelerating

BITS | Decelerating

BIT6 | Speed reached

Inverter -
D4470 o t'e teSt . BIT7 | DC Braking
peration Status ["g|Tg Stop

BIT9 | Jog mode

BIT10 | Brake open signal

BIT11 | Forward direction run command

BIT12 | Reverse direction run command

BIT13 1: Run command by comm. (Built-in type,
Option)

BIT14 1 Frequen(_:y command by comm. (Built-
in type, Option)

BIT15 | 0: Remote, 1: Keypad Local

» Exemplary program

1) Set up inverter parameter as follows.

2) Run the KGLWIN and make out a ladder program as follows. When the M0O001 contact is ON,
the special D register is written with “1.” Consequently, the inverter is operated in reverse
direction (see “List of PLC Special D Registers for Inverter Operation Reference” above).

HO001

16 B

EE

Code Function Name Set Value
DRVO1 Cmd Frequency 10.00 Hz
DRVO06 Cmd Source PLC
DRVO07 Freq Ref Src Keypad-1

Q0o
I ho007 14450

ERD

Caution

If any one of APO60~64(PLC Wr Data1~&s set up with the “0382Hex” which is the address of
the common area of the iS7 inverter operation reference, it is not possible to provide the inverter
with operation reference via the D4450 special register.

To provide the inverter with operation reference via the D4450 special register, find out the
parameter which is set up with the “0382Hex” which is the address of the common area of the

operation reference of the iS7 inverter and replace the setting with “0000Hex.”
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3.3 Monitoring (Inverter =»

PLC Option)

(1) Operation Status Monitoring of iS7 Inverter

» Special D register of PLC option card for inverter operation status monitoring

Special D

. Function Detailed Description
Register

BITO | stop

BIT1 | Forward operation

BIT2 | Reverse operation
Operates according to the set value of

BIT3 | Fault (Trip)
*PRT-30 Trip Out Mode

BIT4 | Accelerating

BITS | Decelerating

BIT6 | Speed reached

Inverter -
D4470 o _e teS BIT7 | DC Braking
peration Status ["g|Tg Stop

BIT9 | Jog mode

BIT10 | Brake open signal

BIT11 | Forward direction run command

BIT12 | Reverse direction run command

BIT13 1: Run command by comm. (Built-in type,
Option)

BIT14 1 Frequen(_:y command by comm. (Built-
in type, Option)

BIT15 | 0: Remote, 1: Keypad Local

» Exemplary program

1) Set up iS7 inverter parameters as follows.

Code Function Name Set Value
DRVO01 Cmd Frequency 12.00 Hz
DRVO06 Cmd Source Keypad
DRV0Q7 Freq Ref Src Keypad-1
2) Run the KGLWIN and make out following program.
PODS0

0= 04470  hOOOD
B == 04470 hO0Zd
128 == 04470 hoo3
188 = [1= 04470 hoo4d

Stopped

POOS1 Forward Accel.

Po0S2 Forward Constant

Speed.

PO0S3
Forward Decel.
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3) In stop condition, D4470 is “h0000” (see “List of PLC option card Special D Registers for Inverter

Operation Status Monitoring” above).

12

18

00ooo
04470

00ooo
04470

00ooo
04470

00ooo
04470

hooao

hO0E1

hio031

hd0a41

FOOS0

POO51

POOSE

POOS3

A R=E |

ik
nd
o4
=
JE:
A

0
ne
nd
0
JE:
WY

ik
nd
o4
%
JE:
A

4) Now, press the “FWAD” key on the digital loader of the inverter to a give forward operation reference.

During forward acceleration, D4470 is “h0021” (see “List of PLC option card Special D Registers for

Inverter Operation Status Monitoring” above).

12

18

00033
04470

00os3
04470

Qo033
04470

00033
04470

hoaoo

hO0E1

RO031

h00a1

POOS0

POOS1

po0sz

PO0S3

Stopped

Forward Accel.

Forward Constant
Speed.

Forward Decel.

5) While in constant speed in forward operation, D4470 is “h0031” (see “List of PLC option card Special D

Registers for Inverter Operation Status Monitoring” above).

12

18

o044
044770

o044
044770

o044
044770

noo4s
044770

RO0o0

h0021

h0031

h0041

POOSO

POOS1

Poosz

PO033

| Stopped

' Forward Accel.

' Forward Constant
Speed.

Forward Decel.

6) On the digital loader of the inverter, change DRV01 (Cmd Frequency) into “5.00 Hz” for forward

deceleration. In this mode, D4470 is “h0041” (see “List of PLC option card Special D Registers for Inverter

Operation Status Monitoring” above).

1z

15

00065
04470

0o06s
04470

Q0065
04470

Q0065
04470

ROO00

hio0z1

hio0s1

hiood1
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Appendix 3 Control and Monitoring Specific Inverter Data

(2) iS7 Inverter Output Frequency Monitoring

» Special D register of PLC option card for inverter output frequency monitoring

Special D
Register

Function Detailed Description

Current output Freg. x 100
D4471 Output Freq. (Ex. If D4471 value is 3125,
current output freq. is 31.25 Hz.)

» Exemplary program

1) Set up iS7 inverter parameters as follows.

Code Function Name Set Value
DRVO1 Cmd Frequency 29.00 Hz
DRV06 Cmd Source Keypad
DRVO7 Freq Ref Src Keypad-1

2) Run the KGLWIN and make out following program.
MOOZ4
42 a= 04471 03000

43 ERD

3) On the inverter’s digital loader, press “FWD” for forward operation to 29.00Hz.

4) Now, the D4471 will read “2900” as shown below.

U300 MODZ4
4z == (144711 03000

43 ERD

5) Set up DRV01 (Cmd Frequency) to “30.00Hz.” The D4471 will be changed to “03000” and the M0024
relay will be ON.

5000 MOOZ4
4z == 14411 03000 |
43 ERD
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Appendix 4 Common Area Parameter of iS7 Inverter

4.1 Common Area Parameter (for Monitoring)

Address Parameter Scale | Unit | RIW Detailed Description
0x0300 Inverter Model - - R |iS7:000Bh
0.75kW: 3200h
1.5kW: 4010h 2.2kW: 4022h
3.7kW: 4037h 5.5kW: 4055h
7.5kW: 4075h 11kW: 40B0Oh
15kW: 40F0h 18.5kW: 4125h
0x0301 - - R | 22kW: 4160h 30kW: 41EOh
37kW: 4250h 45kW: 42D0h
55kW: 4370h 75kW: 44B0Oh
110kW: 46E0h 160kW: 4A00h
220kW: 4DCOh 315kW: 53B0h
375kW: 5770h
200V single phase open air cooling : 0220h
200V 3 phase open air cooling : 0230h
OIHHE = 200V single phase forced cooling : 0221h
0x0302 A/ M3 EHY i i R 200V 3 phase forced cooling : 0231h
(434N 400V single phase open air cooling : 0420h
/ 2 ghAl 400V 3 phase open air cooling : 0430h
400V single phase forced cooling : 0421h
400V 3 phase forced cooling : 0431h
0x0303 S/W - - R | Ex) Verl.02 : 0102h
0x0304 Reserved - - - -
BIT15 | 0 : &4 AEH
BIT14 | 4 : Warning &4 AMEH
BIT13 | 8 : Fault 244 &tE§ (PRT-30 Trip Out
BIT12 | Mode
BIT11
BIT10 None
BIT9
BIT8
0x0305 - - R BIT7 | 1:5% MWMXIS 2:0t5S8
BIT6 | 3: &=
BITS 4: 2455
5:488X = 6:H/W OCS
BIT4 | 7:S/W OCS 8:
BIT3 |0: &X
BIT2 | 1: Hgst 2FS
BITL | 2 outsr 2®=
BITO | 3: DC2&=(05M0)
BIT15
BIT14 28 g AL
BIT13 0:9/IHE
BIT12 1. 843H
o5 BIT11 2:App/PLC 3:LHEE 485
0x0306 | 0 LXIL%’ AA - - R |BIT10 | 4:CHXiCH 5:reserved
- BITO | 6:Auto 1 7:Auto 2
BIT8
STl - FD e a2
BITS 0:2IHE =& 1:9|IHE &3
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Address Parameter Scale | Unit | RIW Detailed Description
BIT4 2~4:Up/Down 2& =&
BIT3 5:V16:11 7:V2 8:12
BIT2 9: Pulse 10: LHEE 485
BIT1 11: 41848  12: App(PLC)
13: Jog 14: PID
15~22 : Auto Step
BITO 25~39 @ Ot =0t
0x0307 keypad S/W ] - | R | (Exercise) 0x0100 : Version 1.00
version
0x0308 keypad Title . - | R | 0x0101: Version 1.01
version
0x0309
~0x030 Reserved - - - -
F
0x0310 output current 0.1 A R -
0x0311 output frequency | 0.01 Hz R -
0x0312 output RPM 0 RPM R -
0x0313 mofgé‘zzdbac" 0 |RPM| R |-32768 [RPM] ~ 32767 [RPM] (direction)
0x0314 output voltage 0.1 V R -
0x0315 DC Link voltage 0.1 \Y R -
0x0316 output power 0.1 kw R -
0x0317 output Torque 0.1 % R -
0x0318 PID reference 0.1 % R -
0x0319 PID feedback 0.1 % R -
0x031A Sf_how poles of - - R Show poles of first motor
iIrst motor
0x031B sigg:'l]v dpnilc?terf - - R Show poles of second motor
0x031C Show poles of - - R Show poles of selected motor
selected motor
0x031D Select Hz/rpm - - R 0 : Hz unit 1:rpm unit
0x031E
~0x031 Reserved - - - -
F
BIT15 | None
BIT14 | None
BIT13 | None
BIT12 | None
BIT11 | None
BIT10 | P11 (Expansion IO Terminal Input 3)
BIT9 | P10 (Expansion IO Terminal Input 2)
0x0320 Digital Input i i R BIT8 | P9 (Expansion 10 Terminal Input 1)
Information BIT7 | P8 (Basic IO Terminal Input 8)
BIT6 | P7 (Basic IO Terminal Input 7)
BIT5 | P6 (Basic IO Terminal Input 6)
BIT4 | P5 (Basic IO Terminal Input 5)
BIT3 | P4 (Basic IO Terminal Input 4)
BIT2 | P3 (Basic IO Terminal Input 3)
BIT1 | P2 (Basic IO Terminal Input 2))
BITO | P1 (Basic IO Terminal Input 1)
BIT15| None
. BIT14| None
0x0321 Dl'r?f'(t)?'m%‘t"igpn”t . - | R [BIT13] None
BIT12| None
BIT11| None
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Address

Parameter

Scale

Unit

R/W

Detailed Description

BIT10

None

BIT9

None

BIT8

None

BIT7

None

BIT6

None

BITS

Q4 (Expansion IO Relay Output 3)

BIT4

Q3 (Expansion IO Relay Output 2)

BIT3

Q2 (Expansion IO Relay Output 1)

BIT2

Q1 (Basic IO TR Outputl)

BIT1

Relay2 (Basic 10 Relay Output 2)

BITO

Relayl (Basic 10 Relay Outputl)

0x0322

Virtual Digital Input
Information

BIT15

0: OFF State 1: ON State
(COMB85:Virtual DI16)

BIT14

0: OFF State 1: ON State
(COM84:Virtual DI15)

BIT13

0: OFF State 1: ON State
(COM83:Virtual DI14)

BIT12

0: OFF State 1: ON State
(COM82:Virtual DI13)

BIT11

0: OFF State 1: ON State
(COM81.:Virtual DI12)

BIT10

0: OFF State 1: ON State
(COM80:Virtual DI11)

BIT9

0: OFF State 1: ON State
(COM79:Virtual DI10)

BIT8

0: OFF State 1: ON State
(COM78:Virtual DI9)

BIT7

0: OFF State 1: ON State
(COM77:Virtual DI8)

BIT6

0: OFF State 1: ON State
(COM76:Virtual DI7)

BITS

0: OFF State 1: ON State
(COM75:Virtual DI6)

BIT4

0: OFF State 1: ON State
(COM74:Virtual DI5)

BIT3

0: OFF State 1: ON State
(COM73:Virtual DI4)

BIT2

0: OFF State 1: ON State
(COM72:Virtual DI3)

BIT1

0: OFF State 1: ON State
(COM71:Virtual DI2)

BITO

0: OFF State 1: ON State
(COM70:Virtual DI1)

0x0323

Show selected
Motor

0: First motor, 1:Second motor

0x0324

All

analog inputl (basic I/O)

0x0325

Al2

analog input2  (basic I/O)

0x0326

Al3

analog input3 (extended 1/O)

0x0327

Al4

analog input4  (extended 1/O)

0x0328

AO1

analog outputl (basic I/0)

0x0329

AO2

analog output2 (basic 1/0)

0x032A

AO3

analog output3 (extended 1/O)

0x032B

AO4

A|0|TV|AO|DD|D|D| O

analog output4 (extended 1/O)

0x032C

Reserved

0x032D

Reserved

0x032E

Reserved

0x032F

Reserved
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Address Parameter Scale | Unit | RIW Detailed Description
BI;’l Fuse Open Trip
BIIl Overheat Trip
BI:;I' ! Arm Short
Blél' ! External Trip
BIT11 Overvoltage Trip
0x0330 =g i ) R BI(;I’ 1 Overcurrent Trip
BIT9 NTC Trip
BIT8 Overspeed Deviation
BIT7 Overspeed
BIT6 input open phase trip
BITS output open pahse trip
BIT4 Ground Fault Trip
BIT3 E-Thermal Trip
BIT2 Inverter Overload Trip
BIT1 Underload Trip
BITO Overload Trip
BIT15 None
BIT14 None
BIT13 None
BIT12| Slot3 option board contact failure
BIT11| Slot2 option board contact failure
BIT10| Slotl option board contact failure
BIT9 No motor trip
o BIT8 External break trip
0x0331 d2-2 ) i R 87 basic 10 board contact failure
BIT6 Pre PID Fail
BITS Parameter Write error
BIT4 None
BIT3 FAN Trip
BIT2 PTC(Thermal sensor) Trip
BIT1 Encoder Error Trip
BITO MC Fail Trip
BIT15 None
BIT14 None
BIT13 None
BIT12 None
BIT11 None
BIT10 None
BIT9 None
Level Type Trip BIT8 None
0x0332 Information ) i R a7 None
BIT6 None
BITS5 None
BIT4 None
BIT3 Keypad Lost Command
BIT2 Lost Command
BIT1 LV
BITO BX
BIT15 None
H/W Diagnosis BIT14 None
0x0333 Trip Inforamtion ) i R TBIT13 None
BIT12 None

Appendix 4-4




‘Appendix 4 Common Area Parameter of S/ lnverter

Address Parameter Scale | Unit | RIW Detailed Description

BIT11 None

BIT10 None

BIT9 None

BIT8 None

BIT7 None

BIT6 None

BIT5 None

BIT4 Gate Drive Power Loss
BIT3 Watchdog-2 Error
BIT2 Watchdog-1 Error
BIT1 EEPROM Error

BITO ADC Error

BIT15 None

BIT14 None

BIT13 None

BIT12 None

BIT11 None

BIT10 None

BIT9 Auto Tunning Failure
Warning BIT8 Keypad Lost

0x0334 Information i i R [BIT? encoder mis-connected

BIT6 encoder mis-mounted

BIT5 DB

BIT4 FAN Operation

BIT3 Lost command

BIT2 Inverter Overload

BIT1 Underload

BITO Overload
0x0335
~0x033 Reserved - - - -

F
0x0340 On Time Date - Day R Days when inverter is ON
0x0341 On Time Minute - Min R Minutes with total days on time subtracted
0x0342 Run Time Date - Day R Total days when the inverter operates the motor
0x0343 | Run Time Minute - Min R Minutes with total days Run time subtracted
0x0344 Fan Time Date - Day R Total days when the fan operates
0x0345 | Fan Time Minute - Min R Minutes with total days Fan time subtracted
0x0346
~0x034 Reserved - - - -
9
0x034A Option 1 - - R 0: None 1,2: Reserved
0x034B Option 2 - - R 3: Profibus 4,5,6: Reserved
7: RNet 8,9: Reserved

0x034C Option 3 - - R 10: PLC 20: External 10-1

23: Encorder
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4.2. Inverter Common Area Parameter (Control)

Address

Parameter

Scale

Unit

R/W

Detailed Description

0x0380

frequency
command

0.01

Hz

R/IW

Command Frequency Setting

0x0381

RPM command

1

RPM

R/IW

Command RPM Setting

0x0382

operating
command

BIT3

Changed from 0 to 1: Free-run to stop

BIT2

Changed from 0 to 1: Trip Reset

BIT1
R/W

0: Reverse Command
1: Forward Command

BITO

0: STOP Command
1: RUN Command

Ex) Forward run command:0003h,
Reverse run command:0001h

0x0383

accelerating time

0.1

Sec

R/IW

Acceleration time setting

0x0384

decelerating time

0.1

sec

R/W

Deceleration time setting

0x0385

virtual digital
input control
(0:0ff, 1:0n)

BIT1
5

0: OFF Command 1:
(COM65:Virtual DI16)

ON Command

BIT1
4

0: OFF Command 1:
(COM64:Virtual DI15)

ON Command

BIT1
3

0: OFF Command 1:
(COM®63:Virtual DI14)

ON Command

BIT1
2

0: OFF Command 1:
(COM®62:Virtual DI13)

ON Command

BIT11

0: OFF Command 1:
(COM61:Virtual DI12)

ON Command

BIT1

0: OFF Command 1:
(COM60:Virtual DI11)

ON Command

BIT9

0: OFF Command 1:
(COM59:Virtual DI10)

ON Command

RIW BIT8

0: OFF Command 1:
(COM58:Virtual D19)

ON Command

BIT7

0: OFF Command 1:
(COM57:Virtual DI8)

ON Command

BIT6

0: OFF Command 1:
(COM56:Virtual DI7)

ON Command

BITS

0: OFF Command 1:
(COM55:Virtual DI16)

ON Command

BIT4

0: OFF Command 1:
(COMb54:Virtual DI5)

ON Command

BIT3

0: OFF Command 1:
(COMb53:Virtual D14)

ON Command

BIT2

0: OFF Command 1:
(COMb52:Virtual DI3)

ON Command

BIT1

0: OFF Command 1:
(COMb51.:Virtual DI2)

ON Command

BITO

0: OFF Command 1:
(COMb50:Virtual DI1)

ON Command

0x0386

digital output
control
(0:0ff, 1:0n)

BIT5

0 : OFF Command
(Expansion 10, OUT36:
Q4 Define is “None”)

1: ON Command

R/W | BIT4

0 : OFF Command 1: ON Command
(Expansion 10, OUT35: Q3 Define is
“None”)

BIT3

0 : OFF Command 1: ON Command
(Expansion 10, OUT34: Q2 Defineis
“None”)
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‘Appendix 4 Common Area Parameter of S/ lnverter

Address Parameter Scale | Unit | RIW Detailed Description
BIT2 0 : OFF Command 1: ON Command
(Basic 10, OUT33: Q1 Define 0| “None”)
BIT1 0 : OFF Command 1: ON Command
(Basic 10, OUT32: Relay?2 is “None”)
BITO 0 : OFF Command 1: ON Command
(Basic 10, OUT31: Relayl is “None”)
0x0387 Reserved - - - -
0x0388 PID reference 0.1 % R/W PID reference command released
0x0389 P'D\flzlelfebac" 01 | % |RW /| PID feedback value
0x038A
~0x038 Reserved - - - torque command
F
0x0390 Torque Ref 0.1 % R/W forward motor ring torque limit
0x0391 Fwd PLci)rs;];[orque 0.1 % | RIW forward regenerative torque limit
0x0392 Fwd NL(?%;trorque 0.1 % | RIW reverse motor ring torque limit
0x0393 Rev Pl_c;fn;[orque 0.1 % | RIW reverse regenerative torque limit
0x0394 Rev Nl_e,;?n;[orque 0.1 % R/W torque Bias
0x0395 Torque Bias 0.1 % | RIW PID reference command released
0x0396
~0x039 Reserved - - - -
9
0x039A Anytime Para CNF-20 of iS7 & gt &3
0x039B Monitor Line-1 CNF-21 of iS7 & 22 &%
0x039C Monitor Line-2 CNF-22 of iS7 & 22 &%
0x039D Monitor Line-3 CNF-23 of iS7 & g2 4%
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Product Warranty

Warranty Period

The warranty period for the purchased product is 24 months from the date of manufacture.

Warranty Coverage

1. The initial fault diagnosis should be conducted by the customer as a general principle.

However, upon request, we or our service network can carry out this task for a fee.
If the fault is found to be our responsibility, the service will be free of charge.

2. The warranty applies only when our products are used under normal conditions as specified in
the handling instructions, user manual, catalog, and caution labels.
3. Even within the warranty period, the following cases will be subject to chargeable repairs:

1) Replacement of consumables or lifespan parts (relays, fuses, electrolytic capacitors,
batteries, fans, etc.)

2) Failures or damage due to improper storage, handling, negligence, or accidents by the

customer
3) Failures due to the hardware or software design of the customer
4) Failures due to modifications of the product without our consent
(repairs or modifications recognized as done by others will also be refused, even if paid)

5) Failures that could have been avoided if the customer's device, which incorporates our
product, had been equipped with safety devices

required by legal regulations or common industry practices.

6) Failures that could have been prevented through proper maintenance and
regular replacement of consumable parts as per the handling instructions and
user manual
7) Failures and damage caused by the use of inappropriate consumables or connected

equipment

8) Failures due to external factors, such as fire, abnormal voltage, and natural disasters like
earthquakes, lightning, salt damage, and typhoons
9) Failures due to reasons that could not have been foreseen with the scientific and

technological standards at the time of our product shipment

10) Other cases where the responsibility for failure, damage, or defect is acknowledged to lie

with the customer
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5. oAt 2= PO IR
A IPERDE 8 oIt 9= poa
. b | 24 .
B U 9. oIt 2= P05 10° 24G
11: 24P (S22 24V 22 .
2. GXO 22 P40 13 X0 B2 PA0C
14 AT 22 P4T 15 X0 B2 PAIC
6. ST 22 P4z 17 X0 B2 Pa2c
18 CHTH 22 P43 19: X B2 P43C




A3 &

2 bt

73

o
N 3&E ot
3.1 Bt3A
iS7 CIHEH &2 PLC S& IIE9 bt A2 UsSY 25Ut
No. g2 = T = 2 7
1 ANES2E 0~ 55°C
2 BaA2E -25 ~ 70 °C
3 ANESE 5 ~ 95%RH, 01=0| YalXl ¢£= A
4 | BBEE |5~ 95K, 01Z0] X5IX &2 A
ShEFO| XE0| Y= BR -
=1 % D === = 2 2
10 < f < 5Hz - 0.075mm
2
5 TR 5 < f < 150Hz 9.8m/s{1G} —
HEMOl NS0 U= &R X, Y, Z [EC 611312
=1 % D === = 2+ 8isk 10 3
10 < f < 5Hz - 0.035mm
57 < f < 150Hz 4.9m/s%{0.5G} -
o Xl &2 JISE 1 147 m/s4 156G}
6 W s3 o QIJLAIZE ¢ 11ms |EC 611312
o A IS : MY BHOF BA (X, Y, 2328 28 33])
LS AHE
SHOUAEA LO|X + 1,500 V WEAIE
AAIE
_ |EC 611312
ESESPIFS) Mo 1 4k (HEHE
| ( ) |EC 1000-4-2
[EC1131-2
7 L= 0| = ELNFSUN LOol& 27 ~ 500 MHz, 10V '
H=0l PSSO | z /m IEC1000-4-3
CXg =
BPNI=R = 24V 0|2t
HAE EMXIQIE 22 | MRADS (Izzltv Ii) OPLEJ'OI,_)@ IEC 61131-2
(=] = =H=
/ HAE L0|= = AIOIE{HIO] A |[EC 1000-4-4
et 2kV 1kV 0.25kV
8 > SAM DA, BRI Qg A
9 U= 2,000m Ol &t
10 QAT 2 Olat
1 H2tEAl Tt 2 Al
2 OISO
1) IEC(International Electrotechnical Commission : =X &J| Z=3/9|)
DD - @ RDIE 20te EESH Uist 2MEEES £860 I RES L2toll 012 2= My
Il HEE 296D U= 2 DI2HSHA
2) e
D AXS EY 452 Zdole ME BHe 2% T2 UEUeE XEO0I0
QAT 2t EA, HIEAA QADH SLMF= AEHLICH
S 0l YWEO Mek dAIEQ =X LMol MNEIE LELICH
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4.1 CPU

dsn4

iS7 OIHEH &8 PLC S&IIEQ dsAc USW 25LICH

st =2 - Z| Hi 1l
oI AF giAl BHSOIA EED| A CIEHEEXA
U= HO YA AMS)| L2 YA (2IZTHAl BA), B oSt CIOIHME 2hAl
T2 o) LD =224 (Ladder Diagram), IL =212 (Instruction List)
¥y | 295
HIAAH
S89E 223 B(=1)
Dz 22 2k Step

UEH B CXg = 68 / CIXE &H(do0l) 48
P PO00 ~ PO005 (215 23), P0O040 ~ PO043 (218 &%) 2EH 24dlol
M MO00 ~ M191F L2 240l
K K000 ~ K31F 2 2dlol
L LO00 ~ L63F g3 el
EI= F FO00 ~ FG3F S+ &dlol
100ms : TOOO ~ T191(192 &)
Ele T 10ms : T192 ~ T250(59 &) EtOIH
ims @ 7251 ~ T255(5 &), met0IE SF0) o8 29 JtH Jis
C €000 ~ €255 J2H
S S00.00 ~ §99.99 A8 2ol
D 00000 ~ D4999 CiloIES I XIAHE
FHEE RUN, STOP, PAUSE

A JIs

HAAXIAZAL, Oi2el 0la, ¢

M

& Al OIOIH

£=2&XI(CR2032)Jt H=0l T U= F=20, JI=2
2 RTC Al 22 && 0ff/On A

et oAl 2RI S S

SEool 2Bt Mo, 2E FE, PN £ Jls

PID MOiJIS UM B, ClA AWAIZ HF, ML
OIALAL Ml Jbs
eSS
Cnet I/F IS MODBUS Z2E2 X ( RS-485 1 EE )
s
| ALHE QIEE 6
ek 0 ~ 1000 ms (JI= MWEIOIEMAH &8 Jts)

AIAI(RTC) JIs

H/2/L/AM/2/E KAWIN OI=SoHAM 88 Jts

(== 1) DRCV, DSND, HMDA, HMDAP, HMDB, HMDBP, HSC, HSCST, PLSOUT, POSCTR,

POSSOR, POSVEL, PWM, SCAL, SCALP, SND8, SNDCOM A2l

POSDST, POSIST, POSJOG, POSORG, POSPRS,
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H4& CPUS

4.2.2 =ANEEA AétAel

10ms OILHCl &= Al é“‘._* 2HAl iS7 BB HE PLC & Jt=2 JlE RmRe s&S ASELUL.
dellt, ZAREe dAls s&S 8510, 282 0ff gL, 12, 83 SHA AsE2L

2 2H= XHJHO*LI Ct.

1) 10ms OILHS S=AIZTO| st B

18}
¥
[l
0

»
|

A

Z=AEE 10ms Of LK

o STAl MIIS Meldt s=HELICH

1
1
>
10

A
A 4

A FHAEA
20t |
1) &EAEA
HAXZAH0IAN PLC It #&8ote HH0Ig =832 MYl SISHSHRIE =1Uot0 Mot
AEHHE ZotH SAIZH(=ms ~ =& ms) EAS =AIEHO0IcH ELICH

4.2.3 A Et2!(Scan Time)

T2 0 AERH Us A2 0 A8 O[&NXICS MelAlZtE A ELZ0Ictl) & LICH.

1) A2 Bt HAHA
A EHE 2 ASEAF gt AW 22 )8 & OHEE Z2 082 XlAl2td PLC LHFAIZES
SHOIN, A EfZ=2 GSA0 Soid #EE = UASLICH

(1) 224 Bt = A0 T2 08 HelAlZH+HEE T2 8 XMHlAl2E+PLC LHE XelAl2t
o AM TN HMelAlZt = IHEE ZZ20H#HE Mes AAESA4 2203 XMalAlZt

« OJIHEE T2 iﬂEIAIDF =142 SO XMelel QIHEE Z2 08 A2 &
* PLC LHE XcelAlZt = IDI CHAIZE + &S 2lZdAl AlZE + WS OI0IE HMelAlzt
+ MHBIA el A2t
(2) 2 EtY2 QHEE Z2 8o MANF, SIS 2o Xtolot LAHSLICH



H4& CPUS

(1) 2% Bl OSD 22 S4 ZU0I(F) YA NI
« F50 1 A EFOl HOHR (Ims ©91)
« F51 1 A% EFRO EA (Ims ©91)
« F52 : A2 ELOl Bt (ims ©)

4.2.4 AN XS EHOIN (Scan Watchdog Timer)

1) /XS EOIHE AMESX Z208 Ol&0 2st HAXHE S ?lo
EFOIHRLICEH. (RXI= EIOIHS ZEAIZF2 KGLWIN &2 D& LetolHuA S - LICH

EOI0i= SHats AM BUAIZIS ZAIOHCHE, 28&E S A0l =EE, PLC 2/ H &
|

3) ALEXt “23.: FHES T2 HelolAd A&XA 2Al 2EAI2E (Scan
H WoT ¥ds AlEotE FLIGH

b Jl3tot0d 0 2H AML=FES TAl AR
@LIEP.

4) XS Ot AEHE MG fide M HEL, £= SToP L2 ME6HH ELICH

1) |IX= EIOIHS €& - =2I= 10 ~ 6000ms (10ms &) LICH

4.2.5 ELOI0H X2l

CPUZE2 EIOIN = HESAIZHl et SMaiS SOHAI2IE Jrétal EOIT LICH. On €20
EFOIH (TON), Off & &0l EFOIGI(TOFF), = &H(TMR), Monostable(TMON), Retriggerable(TRTG) 2
588 YASLIC.

A2t = 100ms EFOIH= 0.1 = ~ 6553.5 =, 10ms E}OIEHE .01 = ~ 655.35 =DFAI Al
%= USLICH. XHMEH HES “iX Series 2IHE & PLC S4& II1E Z2 Y =
0 FAAL.

TXXX_ TXXX XXXXX :|

1

—> ElOI0 BEEBS
—

EIOIH &F



M4HE CPUR
1) On €0l EIOIHE &2t A EAE On/0Off
EFOIOIC SIS TON ASHAl A0, S0l A-AIZHH SELotH (S MM2A=EFzat)
ElOIDiel & EE (Txxx)= On ELICH.
n 240l EOINS EIOIYE= OfcH O 5L
gy | ! 17
t0 t1 t2i t3 t4 t5
EIOIH E=8&E
t0+PT t1 t4+PT t5
EFOIOY E&3L(PT)
EFOITH S THBL(ET)
0 t1 t2 13 t4 t5
2) Off ZdI0] EtOIHS STt Al H&E On/0ff
QX AHO| On &/ EIOIHE ST (Txxx)2 On ZIACHE LHEXAH0| Off & EOIHE &
XHDI— jHAlO AlII—oFLlEl.
SBS TOFF A Al BAEO, FUAIZI0l EFAIZHN SEolH (St = EFAIZ2H) EHOIY
S ™A (Txxx)S Off &LICH. off €30l EFOITHS ElOIYE= Ofehet 25U
TR _| !
t0 t1 t2 t3 t4 t5
EFOITH %E’ﬁﬁ_‘
t0 t14PT t2 t54PT
EFOIDY E&H(PT)
EOIDY & RHBH(ET)
t1 t3 th
3) HAHTMR) EFOICISl SXHgt Al 8 & On/Off
AAXAH0| Onot= =00 B0l SIetd 1O =& gH0| EFOIEH AHIN =EEHH EFOIOY
ZAMAEES On&LICH. OnE EIOIH %E‘E’é% 2lAl &0l OnE WAHK On 2 R AIELICEH.
MAEOIHE EFOIY &&= OfeHet Z2&LIC.
R ]
t0 it1i t2 t4
EIOIH =88 E
EtOIDY & A 2H(PT) PT=t1-t0+t3-t2 t4+PT
EFOID! & TH2L(ET)
t0  t1 t2 t3 t4
Reset Y HEFH A




Ml 4% CPUZ

4) 2L AHIOIS EFOIHS Mgt H4IDH & On/0ff
OIZI™AOl On DB EHOIDIS ZFE (T )2 On SLICH EFOIHSl A0l On IH &Kzt
Ol &FHN TLaHI Mol USA™HO| On, Off BISIE RAISLICH S0l Aol S5t
o EIOI BAU™AEES 0ff 810 BN “0"0IELICH

QlEEA u \7

t0 t1 2| t3 t4

ElOI S2XE
t0

O] & E 2 (PT) tO+PT t2 | t24PT t4 | t44PT

EFOITH S THRL(ET)

t0 t t2 t4
5) 2lECIHE EIOIIS SRHY WAl EA& On/0ff

ZL-AHOIS EOIOS EHOIY X

£ Ofchet ZsLIt

QUEZA0| On T EIOIHO S EE (Txxx)2 On 10 EIOIHE S M2L0l EXZEH 240D
AZSHH «“070| @ S EEHO0| off &LICH. EFOIHE & ME0l «“0” 0] D] MO ECHAl 28
B0l Off=>0notH ELOIDLl &gt ZTIIEEgie=z CHAl dalgLICh.
clECIHE B0l EIOI2 == OtcHet &&LICE.
t0 t2 t3
EHOIH E=28EE
t2
EHOIH &X3L(PT) t2=PT t3=PT
EFOIOY S THRL(ET) |
t0 1 t3 t4
=]
EtOI01S] 2XF
—-. ElOI0{el @Xt= ZOI 1 A EFY + AM AIRNMEE EHOIH HEol AsNIXIC Al2E " &LICH

4.2.6 7I2H xel

CPU R JI2HE LAUS AS0X(0ff->0n)E BE0HH SIS

Series C2IHH &E& PLC S& ItEQ I2HE JHIIR2E(CTU), &

(CTUD), EII2E(CTR)S 4 SFIt USLICH.

gAlE LHE2 iS7 e &8 PLC 48 It 80 E” = FXotH
o JItt JI2HE EMtE SIHAIZI= Jheta Jt28 &LICH
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Jb, Down PEXAHS &5 MKXINA SHat=2

=
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1

o
[—

S OIXIOIA & I8t
sMgtol &8g8t20 INU

Ak
(=]

X9

ol
=
ZFaELICH

p

o U
1

Cxxx 2t Off & LICk.
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EA QOI0F ELICH

Cxxx
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ar
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15
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SMet=

&S0l X1 0l A
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A Set=2 00IELICH
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=
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H4& CPU
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4.3 5]

2H
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4.3.1 ZZ) &9 114

D2OBS SHE MOES Asst=d Zest 2 JISQ4AE IS ST QHE M2 PLC S
Jt=9l L CPURS LHE RAMOI T22401 MEELICH
01218t JISRAE UBINOZ 1S 20| 2RELIC
lse s oo H el U8
AH T2 )M o D AZHOIDH LHGHH BI=E= ASE HMHelgLt
o OIS 201 AKX H2lDt RPEE Z20 N8 Al 220 Mot Zzs
2SBHLICH
LI 8FD| CIHEE
b 1AM BR M2 AR 20 WE M2 BRs B
D20
b 1AM B2 M2 AIRF SO 2 A2 20230] LR AL
P AT AIZRA2AOR H2IE d0rStE A
Qe QIEBE
o Q12 OIHEE SOl ot Alst HelS 3BT
D20
D& JI2E YEHHE |« D5 II2HO UL X AEHBE LMAl SHBLICH
o=z
Hese o2y o Z20| BHEE A0 2BBHLICH (CALL ZZ O Y2{E40| 0n Q! H2)
4.3.2 T2 O LA
MY SAAl, B2 CPU 22 IIARAXIOF RN AEHQI L0 AscHE T2 SBA)
CHSH & SLICH
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> NEgE T2
9—|_t?_ O._'E‘F"QE EEJ% R RS _DF_D‘_-|O| D‘_},_f_%
A Z2OY < > m=)| mzH S0 =2,
END X2l
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H4& CPUS
4.3.3 QIEHHHEE

OIHEE JIs0l e
KGLWIN o =28 22X &

=

0
S

IHE =

=P

?lot0d iS7 ¢ld

HE] 8 & PLC & = 2 T2 S/W 2!
CIEHEHEON ol & ELICH.

(KGLWIN O CHE XIAIEH LIS KGLWIN AR HASE EE5I0 Z=HAIR.)
A T2 )3
— OIEYE f
OIEBIE 1 &M — | T 2H
OIEHE | &M ,\\\ (=22 1)
| L — OIEBE 2
CIHEE 2 & '\\\ ‘ (o 2 2)
/ OIHYE 3
1 (220 3)
OIEYES LA —E -8 OIEYE 2
W
\\ olEfzE2 wy | (Z27a 2)
I ™
" OIEEE 4
olgjgie g gy | T (m 2
'\\\ =
20t
~OIEYEES T22S END B S0 HAHOF BLICH
_OIHYE 48 T QME9} £ OHYE BMAl 2HESID}
END =2 22 PN +BELICH
- ®E Al B QIHBES CIANO0IZ AEHRILICH
- QI E T2O20| MBI AMME A T2 I20)A
El S AFESH0 101012 AIZHZ0{0F BHLICH
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N4& CPUS

1) Oet0le 838
IL

ol x|
12 JOERE S2Cho| S2ICh1 | PIDITUN) | PID(CAL) | BA 221 | 0f2' 21 |HSCChO|HSC Ch |HS
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I 1ag
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{ o= F-e/ I oI I ol == | —
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sEwE 1 o i
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HSCCh % [ o] N *:’31 2 E1|.E+IHSC DEHIE H A 2E

2) 301 QHYE
HF)| CIHEE= MetOlEA EHoiE AZ2I0ICH QIHEE Z2 O (TDINT)S A EELICH
iS7 OIHHEH &8 PLC S& Jt=0AM= TOINT(INT) O ~ 7 DtXl 8 Ho F=D| QIHYE

g &= UL 220l CHol AIMZE 0l JtsELICH

0

3) 2R CIHYE
22 QIHEE= P000 ~ POOS NXISl & 6 EE AIE JtsELILH
? gl ntetile 280lA “TDINTE EJ| QUHEE 24800, INT's 2% 2HEE 4
ZYLICH (22 UHEE A AXNLH2 PSSO o5, 51, 45/o12E & s
guctt.)
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M4= cpyL

4.4 2H2E

CPU RSl SXAEHN= RUIN 25, STOP 2E, PAUSE 2E S 3EF It USLICH
2t S& ZEAIS A& 20 EH6H AL
441 RNEE

D22 OlALS FALXR

— OO M —

0
Hu
1
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Ol

t

rr

SEQLICH

[ RUN 2= 33 A0 AIH ]

!

tiole 89 =Dt

HIAl XMel
S A AIRAI GIOIEl Q0| XI|310F +8EH, T2OMO| 9542 HAl
= BOEU,

OlE2 2|HYAIQ TRl MS AHMEILICH

(1) OHEE T2 JISxH8 2ot AHEE T3 s 3 E LI
H

(2) Z&E 289 4o 4, 22 RS FAEUT
(3) 4 MUIA Y DJIE LHT XclE &gLItt.
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Ml 4Z& CPUSR
4.4.2 STOPR2E
T2 HA2 GHA 2D HX AEHe 2ELICH. 2I2E STOP 2EMAMEH KGLWINES E8 &2
349l M&0| JbsEHLICE.
1) 22 HAAIC Hel
=2 0|0|X 9SS ANMStD = 2|ZYAIZ LEHELIC
2) SIAtHE| L=
(1) Y== 2| Y AIE $HELICEH.
(2) HE= DS HA SH, €2 [RE AAMESLICH
(3) E4l ANHIA 2L DIE LHE H2lE &LIC.
4.4.3 PAUSE 2=
T2 A0l YAl BXE ZEALICH. CIAl RINZ2EZ S0t A0= EXSD| 01&9 AEK
SPH S50 2L
1) 22 HAAIC Hel
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= 0|0IKl 299 dIoIH = 2H 0on/0ff =2 A& E ZHO OHOIHE ZH &3E HOH=Z
UXIstH =5 20 ==L

(3) ZH 1/021s ALEAl =2 AtEt
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T250 “T”
T251
EtOITH (1ms)
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AN HS DC20.4 ~ 28.8V (2|22 5% OILH)
2 SA g2&E > 100% S Al On
On &M/ On BT DC19V Ol &t / 5.7 mA Ol &
Off Mg / Off MB DC6V Olat / 1.8 mA Ol Gt
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g 2= USLICH Z2H g s 25U
24 24 P40 P41 P42 P43
St | S| G | PO|PL|P2|P3|P4|P5| 24P |P40|" | PAL| T | PA2 |7 PA3| T
o R A0 2 6 & NN S &4 &
wn wn o) N I
® & 2 Q =
(8)] o1 O o "-HH'
ClC I
m o
-
= =
o o
g 2
& 9
I py)
23
c C
o 2
T
b

5-4



Ml 5 &

2 - =32
P40 P41 P42 P43
PLC 24G | 24P | P40 | "1 | P4t | TOT | Pa2 | TCT | Pa3 | TG
0
0

5-5




—

o

WX L&A EE(PO000 ~ PO005)0I LHEE O UASLICH

= —

= A

6 &2

—

[—

! 0l

-
A

=

!

N2 =

N6 &
6.1.1 EA3XI(Pulse Catch) Il

H6&

i
0%

3+

ot

200X DI

ioll

o

K
Ju
0l

il
ol

CIXE

F

)

oll

EEER

AERS SEUE SH0| MUZE +=&o6tX

J
10f
3

ol
KD

S
Hr
<l
Al

v |
=

Olefet &<

SLICH

b A

J

o
e

jozj

Ju

=il

(o]
L

AR5 £ A 150us © Of

Hr
<l
:Ll

Al

N
)

H3

A

AH2

=
=)

X 2l LK

IS

150us

|

==

<l

LICt.

=

- ZHO0I0IX GI0IH ES= On AIZILILCH.

- YHO0I0IX dlolH = 0ff AIZLITH

A 150us o H

POO00 ~ POOOS :

iof
2
A
al

2= 0I01X OIoIH

1

3
A
3

A 2H
H

=
=

|.

g
) KGLWIN 2| Itetol &

=
S

P
1

A
(

)

4

AN2.)

<0
Kk

tOd

110

K
K0

]

)]
0l

ALAlet LS

st

(KGLWIN Of CH

6-1



H6ZE 2AZE J|so ASYH

= nlehile [iS7 2IHE 2k2] Qe IolA 215 AlE HiFl.kprl

71 2 9GBE | £ A |PID(TUN)|PID{CAL)|

Al == EOIH ZH A ERE=ls
T 100 msec 000 - |41 212 TE A2 (ms):
] l_ l_ 0mgec 192 - |250
M. ko - *TEEE le Erl:-! 1EI
I msec 251 - 255
100 mzec  |144 - |19
10 msac 240 _ [7En %Iilg EI'D“:H' 20 = 10ms
1 msec |51 _ |25 PLC E5QE
C: 192 - [28%
W S HE A B S5

p: [3_O0 - (4500 A 28 PO00= )

 OH&s =
0o
d s r

% 2
E

v ZIZE 942 HO HE

r 2r3r

2 XE Jtsst Y X = PO00~ PO05S NMRIZ6 HEH MEE =
o= =

Bt CIXNE Yoz SHELIC

6-2



Bl
mo_
00

ol
&@

Kio|

-

=] |

o|lg o
IR UHZ KGLWIN Ol A 0~1000ms &2 LH Ol A

HdZ PLC SH2

iS7 QIHH

Nl 6

o3
3

ioll
i

]
<

o)
T
o

ol
0

A

<J

I}
RO
Kd
]

<+
RO

LICtH.

A
=

[
Kl
Al
I
1<)

EHONl CHet Al

|.

0

ol
1o

<

K= &5

o

U
ilof
<l
ol
ES]

H
A
RO
Rl

-
[m]

o

i

o)

puy

[m]
£l

-

(HO

1of
</
Al

ol

2=0I0IKI OiolH
2=0101K GIoIH

gsUt.

FXI

110

KK

2t

101
<
ar

ol

J
<l
l

ou

(1) KGLWIN o T}i2t0IH &S
(2) J|= metolH

Hat= tms &2 £30| Jt

ol
=

o
10ms o CIZERSZ &N USLICH)

A
e

RO

2= =50 HsEUh.

Ju
10

00

JJ

RO

RO

6-3



H6ZE 2AZE J|so ASYH

= nietnle [S7 2IHE k2] 2lefdlolA 215 AR ol HEl.kpr]
Jl 2 QH¥E| S A |PID(TUN)|PID(CAL)|

bl S EFOICH ZHA
L: _ [owe 100 msec 000 - |19
I_ ’— 10msec 192 - W
5 H Txtt N
lmsec 251 - 265
100 msec 144 - 191
0msec |280 - [280 S EOIO: 20 x10ms
1 msec |251 - |255 PLC =& QC
C: _

W S HHA 2 ST
4500 FAMA EF P00 )
r OH2E &5

R0

L

ot r erisr
W OZE JH - HH HE d 5

]

6-4



H6ZE 2AZE J|so ASYH

6.1.3 22 2HEE JIs

iS7 2IHE &E PLC & Jt=lAME 22 CQHEE Z&s 80l JI=2
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Q0 UE R0 R8s JSALC
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AMNEXOL 2dE QIHEE Z2030 Met Mel 23 A2 XNHE = JASLICH
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1) M
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2s

B CPUROIAM SAats == LITH
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GYLICH LEFL0l 2= &IH HAHE PID IHCHOIEHO 2o PID H A0l AIZFE LICE.

UISDAMES MEshol ol

oM pze | (1~ 100 or (DO ~ D493 AMAIR BES HIZA SO

MOHHA 570z 9980 (DO ~ D4999) | wae 2anze 2asn
v 122 elMEUn
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MeZ 2E Jso AEYE

F'|[||| Bl EHE AT

=" bl
1AM A2k [T (1~100 or DH) HEAE £F
SHQC AH5; IEI
M OHIEEN W P

(RS 22 Ee DY
—Pih AE
S T TR | {0~4000 or D
E= ] |m {10-100 ar D)
ﬁ o4 T I_PDDdD PSS (P40 - PET)
Ei | {0~4000 or D= EREE

ZI0 :  [4000 {0~4000 ar D= =
Bl&SZE |D {0~4000 ar D= =

H}H
I
=
i

DEM=0IZ WA [T
(1~10 or DEH " PgreE T [D4980  pean
HIERO B | Doz syzr =gy [TB00  (0~4000 or DS
(1~1DDDDDFD L EA._I'&! g_—g
Ulb'f\l’*‘ "[DO0T3 g ~ 2ooaf or DR ( el @ 9FH
E“E'MZ‘.:_._ I ooT4 (ﬁ” 20000 or DA = ITI 54 |

‘Drererwiz) D/~ Dags

PIDBAT E& 2 Azt LEFEO0I
=T/ D0012 Ol Hicll&b==gt, DO013 Ol

S|

M= AI2EZE, D0014 0l DI AIHHOI 22t

D{'"TJJ \ PIDBAT 00000 pooto |-
oy DOOTd D4aaz |
I MDD\D]
]! ::;..J..: 010 hoDBO | — O
70010} R Ny
18 —| |

/ﬁ \ FID8 00000 Do10o I—
\ WOy bo10o1 04952 I—

29 7 |

// \ £ WOYP 00000 D482 ||
N K END

< | 51

[ N\

/ \ DN

0 A SY0| =0
DOO10 Off REEY =2 BIT I} MOO0O OF ON =&t 2 & 7= <40l =0 MO0O1 Ol OFF &0 PID & 4HO|
D Itet0leH= 22+, 00012, D , i
=gt MO001 EAEZ ON oHod PID THetOIE 001 0013 S=C™M D4982 2 02 =HSHCH
_ D014 Ol MEECh.
PID HAS Al ZSECE.
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A7 &

iS7 OIHE MO /2L E

g 88 Jis

N7

iS7 SIHE HO/ZLIH

=1

d3E Dl

7.1

ol 24X

711 HS &2 & 2 2 H33
",
=% '-L‘Q_l o LED2
CONT
=
Battery
I
J3 e T YA T T TR T
b BTN T A0S /8 1
-
ikt =N 2
M AE : 2LE(SWI 0l RUN SIXIY 0f) £= 2/RE(SWI 0|
LED1 RUNLED PAU/REM %1012, KGLWIN Ol A RUN OF0|=2 &€ A])
1) ® : Error LAl HBELICH
LED2 ERR LED 2) OFF : A STAEIAl OFF AFEHILICE,
1) RUN SI%] : 228 ars
SWi D Me ASE| | 2) PAU/REM IRl : LAISX, 2DE Bi/AE A =
3) STOP 9% : T2 =X
1) RIZ Z5HA00 RS0l Y= B ABHALICH SAF AS X2 20|
S ool MES 2 HEOZ HiE 4+ sl ool BN MF
S s SX8HAIDI BIRLICH
Jd |pcoscezc my| BM|O
5G |:| 000t
NON
" Su ge 1) ON: RS485 S4I ZC K& (20l 1200hm HE LHEE)S Mei.
SH A8 & 2) OFF: RS485 4l ECH HBIS He Ot

71




A7 &

iS7 QIHEl RIOI/2UES ® Jls

1) NPN 2E : SX0f 22 (P00~P05)1t 24G S ZAELICH XHAIE
26 2-S HOIX 7-5 & & 1I35HAIJ| gt&LICE.
P|oO
0000070
NPND 0 [0
N
J3 NPN/PNP &Ei T
2) PNP 25 : SHXHOH 22 (PO0~PO5)1 24P E ZHMEILICEH. XHAIEH
ZH6 g™ HOIXKl 7-5 & F1oHAID| HH&LICH
P
000000
PNPI [ 0
N| O
CONI1 RS232C S4l HYH KGLWIN It &6t |18 HEH
1) Jls : E&Al PLC SHQ 2ixl =2 HOIE & RTC Al2+ diol
Battery Sl 4R B =X
2) stdiel Ete @ RRIE els 0l A&X (7 CR2032)
3) =% M Off AEHUHA & 449 SA(AS, 22 220mAh JHE)
1: S+(RS485) 2: 5-(RS485)
3: 24G 4: CHXHCH 218 POO
5: S &= PO1 6. SHXOH =™ P02
7. SXCH 2= PO3 8: THXICH &= PO4
= 2 :
TB1 o= CHRHTH 9: SHXHCH P05 i} 10: 24G
11: 24P (/182 24V &%) -
12: X0 &8 P40 13: &XCH &3 P40C
14: SX0H &8 P4 15: X &8 P41C
16: SXCH &3 P42 17: X0 &8 P42C
18: &XICH =3 P43 19: &XCH &3 P43C
HS 229 28 SXIH(TB1) & XHMIal LIEHNE CtSF &2sLIC.
s+ | s- | % |poo|Por|pPoz|Pos|pPoalpos| 2% | 24p | pao | P40 | par | P4 | paz | P42 | pag | P43
G G C C C c
v N A0 246 & NN S =24 &
wn wn o) N N
5 & z © <
a o O % M
3 O Jo
m 0
-
= =
o o
g 2
& 9
I py)
23
c C
o 2
T
b
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A7 A iS7 OIBE HMO/2UES B2 Js
7422 2 MK H2Y
(1) 2= & AX (NS 222 SW1)

HS 2o QS0 M SW1 0 2 HdE ALIXIYLICH

cl2E AS

g

PLC S& 28 A DE e AQXIQ KGLWIN o &H
228 & | 1. 2C M AR : AN X
1. @ S AQIX| : PAU/REM SIXI0I SLICH.
| 2. O+ O0I2(022 & Ug)S s
2RE B | v e -
i E
22 AE | 1. 2C M AR : STOP A
1. @ Me AQX| : PAU/REM SIXI0I SLICH.
A8 2. OIS of0l2(02e & W8)S deisLc.

(2) ZAIE LED (HIZ &9 LED1,
Q2o 0l LEDT(RUN LED),

NS

= 1. 25 48 AR : 22 dS0 PAU/REM SIXIZ SALICH
ol Al 1. RS &8 AL : PAU/REM RIXI0I SLICH
= | o 2. Ck8 OLOIZ2(0E2 & WR)s HEHELIC.
o)

LED2)
LED2(ERR LED) LICH.

= RUN LED ERR LED =] v}
STOP AfEH OFF OFF
RUN LED = Z% 210l ON AHEH
RUN &FEH ON OFF
=Xl
ESIES) ON(100ms)/OFF(100ms) & | 10.5 dlA2E L& &1
(Heavy Error) ) =]
B0 ON(500ms)/OFF(500ms) & | 10.5 lH2E L& &1
(Light Error) ) e
P B ON(1000ms) /OFF ( 1000ms) 10.5 Ol 22 &0
3g
I & 22l & | ON(500ms) ON(500ms ) /OFF (500ms ) & RUN LED, ERR LED Z& =JI
Al oA (=1) /OFF (500ms) &< El (500ms) =2 SAl0l HHELIC.
(F 1) CIHH 22X PLC SEIIE= A= OOIE w2 ot ASLIC. Dde &S50 L0l= 59
2F RC=Z oIHH 2MIt PLC SEIMEMNH SES ZaHE AI2H(2F 300ms) WO SLHA &S O &
Mot= AL
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H7E iS7 OHE HO/2UEY Mg J|
(3) A2l (RS232C) S4! (XIS 2122 CON1)
HSE 222 WM CONT 0l2t2 L2t A= LWELLICH.

2 PLC 40 AMHE&= RS232C AHOl=2 G 201 2 B 3 B0l WXE M, 5 H0l M2 HZEE
HOI== AEoH0F &LICH

®@

0 T——"]

foir

FIO

WEOE

@O O

KGLWIN O+2=2E=
EXIL KGLWIN OlA Zrdet i Z208E MEIDL A8 U22Eg = UASLICH
2E e J1 EHYUC. J1 ElHe s 20 835

b

1)
At

(o

BM

5G 0o o0t

Z
o
P4
[ Jo

2) CPU 0S CH22E8 (LA A/S HH 22610 F&AR.)
ABTtE 2 JIsS 0182 = SSLICH A A/SHEN 220t FHAR.

BM PLC OS
5G 0000 &un!uuuuuuuuuuuun
0

01 000!
NON

(4) RS485(Modbus—RTU Protocol:OtAE) S& (MS 222 TB1 OlA S+, S- E©Xt)
HE 229 DA TBI(S SXH) © St SXH(RS485 +EHA), S- ©Xb (RS485 - ©FAH) LICH

------
- -~
. -~

24G | P00

’
4’

%
+
@

.

........

RS485 (-) & At : Modbus-RTU OF A H

RS485 (+) &t At : Modbus-RTU OFAH

= T2 EZ29! Modbus-RTU Ol4, OFAE{(Master)2 S&HsHLICE.

2 HENAM HIotse Z2EE =
kM Modbus—RTU(ZEI0IE) JF €THE Remote 1/0, OIHE S22 ot digE=2 RHE 2= USLILCT.

4]
1o
fHl
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H7E iS7T OHE HO/SUES F8 Jls
(5) SXICH 22 (S 2 TBI OIAl POO~PO5 EFXH)
2 HE32 A2 XU (TB1) 2 POO~PO5 MRl = 6 02 SHACH 2SS HMZEHLICH
@ NPN (Sink)2E

1) WS A22 J3(NPN/PNP A& HIH) £ TS 201 &F&LIC
P| O
000 oeoao
NPNI 0 0T
N

2) M2 &9 28 SXCH(TB1) £ TS 20| BHEELICH. Hol4 GHLSl HE S0AM PO 2
( o

24P

24G | POO | PO1 | PO2 | PO3 | PO4 | PO5 | 24G | 24P

PLC

to
i
>
40

Yall
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o 2 H

o| =
AN XK

A
e

=
=

24P

24G

Ot O OIA

P05

FLICE.
24G
P04

=

LICt.)

s

S
=

Ol Hi
P03

ols
&
P02

=
=

CtSut
PO1

=

=

P00

24G

ol
(P1~P5 25 Sst HYHZ HiH

=

=

=

PLC

SLICH

A
SN

iS7 OIHE HO/Z2LIHE &

t

¢

1) WS A22 J3(NPN/PNP A& HIH) E O
a

2) HE 222 A2 HXH(TBI)

== SAUHOIA 24V

H

4@ PNP (Source) 2

i

M7

R

Ok

il

ol
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H7E iS7T OHE HO/SUES F8 Jls
(6) SXICH &2 (HMEZ 2 TBI OlAl P40-P43 EFX)
2 HE32 A2 SXU(TBT) 2 P40~PA3 NHAl & 4012 AU &2 ZEE(ZH 0l & 4H)

)
2 = UAsLILH 24 g UsSh £sLIt.

nio
>
00

24G | 24p | Pao | P40 | pat | P41 | pao | P42 | pag | P43

PLC C C C C

1) IHE LV(Low Voltage) EBIAIS PLC S&E2S HE & Jls M (J12)

2 HE30l HEC0O UAese iS7 AAHEIF LV(Low Voltage) EE 0| EMEIHEIE On T U= &
S 2 On &4EHE =XELICH

iS7 CIHEDI ZETN 2 MB32 HMAHEEQ MO0 2HM3G| BOHX= &2, & &= 0ff
ELICH (&1 iS7 AHEHS EE0l 2= LV EE0| LMs ANEBCZRH &2 M3 HMOE
Cof R0l &85l FUX= AEMXL Al2t0l Z & LICE.
?UHEEZ 2 M32 JlE AMLICH

L}

A2
=

~

2) IHE LV(Low Voltage) EEAIS PLC S&ES &HE & Jls ME(SE)
ZS0l 2 2By & =
MO &9 &R0l 280l &2 AR

W20, 2 HMS0l dXlg &2 S40 Wmet O AZHLY EE 24 =222 2H M S
MO0l Off € WMNHK) Set 2 HEBQ 88 =

=, OIHE LV(Low Voltage) E0l ZMst= =2, & HE2 & &2 Y= 2ol CHol

A HIOIXI 7-27~28 OlIA ZAJHELICH

(
ot , LHRO0IA Sl (Modbus-RTU) 2tRl2H(S+, S-) Ooff SE & 1200hm
MZ0l S& AIAE0AM 220 AISEsE 220, S Mg 81 J2 € O0n of¢

N, S 2teltel BUHAS ZFEES0 2o, CIoIE H&E2 XIAN 28t RS485 S&l Ms2 2H=

(8) StCiel &R (MZ 22l Battery %)
1) 73
FE 2§ 012 HEl2l(7A 1 CR032) E ASELICH
2) A8 Jbs Dl

=7



H7E iS7T OHE HO/SUES F8 Jls
I StOl2l (220l 220mAh, 20 T OlA AISSICHD JIEE.
U= AEHOIA & 4 E2F AAEE = USLICH =2

tieles 225X #sU.

>

3) MEAlO Ydlelot |Xidts CIolE
- KGLWIN OIA &#&dt= Xl E90 =dle 2 IOl H
- Al CIOIE (LHZE RTC)

4) WA A2 L
2 M32 dMS 0ff/on & F, iS7 AHES ZTHE 0130, iS7 2 CNF 282 73 2 (Rea
Time)22 0I=S3t0 & AI2f0l  “2000/01/01 00:00" 2 LIEFLEH, SHOI2IDF 2% &
QLICH (8tdi2l DIE=AINSE &2 0ff/On Al SLSHA LIEFZLICEH.)

28 2
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A7 &

iS7 QIHEl RIOI/2UES ® Jls

BN iS7 B2 &&= 0ff &LIC
S7 eIHE Sl EOHE MAgLICH D2, 2

25 ARE gdelE AN EXELILH
=]

7-9

M3 €= MAHELCH

clE SANEINHLZE B =clA SAELIC.

Zotd, KGLWIN 2 Ol =0l A

=
ANZE 2 MS0l E=Eot,

‘2etel >

CNF73(Real Time) 2l

Jon

0z

I~



H7E iS7T OHE HO/SUES F8 Jls

7.2 PLC =& 3122 iS7 2HH &8 JIs

7.2.1iS7 2HEHY WA L 2UEHEE S+ 0 dXIAH 2

= a9 Ng Jls &1 HOoIXI

ML

D4454 | p ¢ S 49tS It MGt DA Bl QIHEIS] 2= 9o Wet0lH

i

D4455 | (=T 8IH) o =A(EE 4 HIOIX “84-6, 4-77 =)
FOd APOB0~67(PLC Wr Data 1~8)

Daasg | S/HIEIS CIXg 2HE o

ol S=22 AH=SLICH
04457 )
Ol 0l S=2= =AS(E0 8H) Ol HECE= OIHE m2OIESS|7-11~7-17 &
04458 )

202b0 SEE PLC  S499 IXIAE(D4454: APOGO,
04459 | Da4s5:APOBT,  DA456:APOB2,  DA457:AP063,  D4458:AP064,
D4460 | D4459:AP0B5, DA460:AP0G6, D4461:AP067) Ol SX2 Write
D4461 OZM HaE = USLICH

0F0
ol

]

o

D74 plog@atc ot elojo DX ste OlE] ZE 2o matllE

04475 | (ZICH 8IH) o =A(RZ= 4 HOIK “24-1 ~ £4-5" &7)
4476 | 2 ©HEIS CIXIE 2EE 0I23510{ APO76~83(PLC Rd Data
1~8) Ol S22 AIHESLICH

0f S22 ZAS(EM 80l HYEs CHE TDIESS|7-18 ~ 7-24 &
AOIQHAl 2H20fl BYE PLC S4AX @I X AL (D4474:APOTE,
D4479 | Da475:APO77,  DA4T6:APO7S,  DAATT:APOT9,  DA4T8:APOSD,
D4480 | DA479:AP0BT, DA480:APOS2, DA481:APOS3)ON &LICH.

D4477

]

D4478

D4481
04490 | iS7 QIHE EE H2-1
04491 | iS7 CIHE E@ HE-2
7-25 ~ 7-26 &1
04492 | iS7 QIHH E- ME-3
04493 | iS7 QIHEl EY 24

7=10



H7& iS7 QIHE X1|01/ELIE1E‘C_—> =2 JIs
7.2.2 HOE(PLC SE>IHE)
(1) iS7 OIHH =0t X H
PLC S0 CIHEHS XY =42 HAS 2= USLICH. 0l M BFEAl DRVO7(Freq Ref Src) =
“PLC” 2 AAFT0{0F BHLICE.
P iS7T OIHES 2SHH
HZ2 49 HOIK “8£ 4-6" 2 CIHE ZE 9 TI2H0IE (M M) 2 #0568, 2HEH XY =
o9 2E 99 =A= 20 2SLICH
TE A =4 =F HlD
0x380 OIHEH Xg =2 iS7 8 ZEFA(MI]) FA
» APO60 ~ 67 Ol H2E= PLC2 9IHE MO €4 D dXAH
X AE AIXIAES 2% H| D
APOBO (PLC Wr Datal) Ol &Zst 2= et PLCSEDUHE (MO )
04454 0IE{Q Z=A0 /2= HolH
APO61 (PLC Wr Data2) OIlAl &Xst Z=EY et PLCSESHE (MO E)
04455 0lEQ =A0 /2= HolH
AP0B2 (PLC Wr Data3) OIlAl &Xs ZEHA Oiet PLCSESUHEH (ML)
04456 0IE{Q Z=A0 /2= ©olH
AP0B3 (PLC Wr Datad) Ol &ZsH 2= et PLCSEDUHE (M)
04457 0IEQ =A0 /2= HolH
AP0B4 (PLC Wr Data5) OlAl &A=&t Z=EA et PLCSESHE (MO E)
04458 0lEQ =A0 /2= HolH
AP0OB5 (PLC Wr Data6) OIlA &Xst 2= Tiet PLCSEDHE (MO E)
04459 OIEC F=A0 22 HO0lIH
APOB6 (PLC Wr Data7) Ol &ZsH 2= Iiet PLCSEDUHE (MO E)
04460 0IE{Q =A0 /2= HolH
AP067 (PLC Wr Data8) OIlAl &XsH Z=EY et PLCSESUHE (MO E)
04461 OIES F=A0 ¢ HOolIH
> AS YUY L MH =20
1) OIHHE Sl TI2I0IHE C2Dt 201 & X ELICH. APOBO(PLC Wr Datal) Ol= CIHHEIQl K& =1t
Of ZE ¥ =A(RE 49 HOIX “S4-6" D)2l “0380Hex” E LSEHLIC
ac Js 93 St
DRVO7 Freq Ref Src PLC
APO60 PLC Wr Datat 0380 Hex
2) APOBO(PLC Wr Datal) € PLC S#®2 Sz HXIAE 04454 Off 1:1 CH2ELICE. & APOBO(PLC
Wr Datal) Ol= QIHHEHS XI& =19 2E A =A(0380Hex) It S22 UD| W20, 2HA
T2MUA D4454 O EXS LAGIH, 1 SHU2 QAIHEHS XY =020t ELIC
OteHol Ol eHd =222 M0000 o EAOI ON &% QIHE= X3 =04 37.00Hz 2 SF =L
Ct.
MOoo0 03700
u | MO¥ 03700 (3454

7=11

END



A7 A iS7 OIBE HMO/2UES B2 Js
(2) iS7 2IHH 2 X ¥
PLC 40| CIHEWH 2& XNES WE = USLICE.

> CIHES Z2S¥HA
B2 49 HOIK “8 4-6" 2 CIHEH 2E I HI2I0IE (M ) £ &#056tH, CHEH 28 X
Hol BE g9 FAE= OIS Z2s5ULC
== g9 =4 = Jls &AH s
BITO | 0:®X X& 128 1Y
BITI | 0:detst 2  {:X™gs 2
0x0382 OIHE 2 XY BIT2 [ 021 : ZE gIa
0>1 : =Z2|a HX|
BITS | 150 : Zojp mx 22 24
» APO60 ~ 67 Ol H2S= PLC 2 CIHE MO €4 D dXAH
X AE AXAES 8% H| D
APOBO (PLC Wr Datal) OlAl &Xst ZEA! Iiet PLCSESUHE (MO E)
04454 0IE{Q Z=A0 /2= HolH
APO61 (PLC Wr Data2) Ol &ZsH 2= Tiet PLCSEDUHE (M)
04455 0lEQ =A0 /2= HolH
AP062 (PLC Wr Data3) OIlAl A&t ZEA et PLCSESHE (MO E)
04456 0lEQ =A0 /2= HolH
AP0B3 (PLC Wr Datad4) Ol &Zst ZEA et PLCSEDUHE (M)
04457 0IE{Q Z=A0 /2= ©olH
APOB4 (PLC Wr Datab) OlA &ZsH ZEA Tiet PLCSEDHE (ML)
04458 OIE{Q =A0 /2= HolH
AP0B5 (PLC Wr Datab) OIlAl &A=&t ZEA et PLCSESUHE (MO E)
04459 OIES F=A0 22 HO0lIH
APOB6 (PLC Wr Data7) Ol &Xst ZEA Tiet PLCSEDUHE (MO E)
04460 OIEC F=A0 22 HO0IH
AP067 (PLC Wr Data8) OIlAl &XsH ZEY et PLCSESUHE (MO E)
04461 0IE{Q =A0 /2= HolH

> AE Y H OH T2

1) CIHEQ Het0IeE ChS 201 ZFELICH. APOGO(PLC Wr Datal) Ol= CIHEHS 28 X
=25 9% FA (2= 49 HOIK "£4-6" &1)21 “0382Hex” £ UASILICH
2E Js 3& = HI2
DRVO1 Cmd Frequency 11.52 Hz -
DRV06 Cmd Source PLC -
DRVO7 Freq Ref Src Keypad-1 -
AP060 PLC Wr Datal 0382 Hex -

x
10

2) APOBO(PLC Wr Datal) & = S dlNAH 04454 off 1:1 CHEELICH & APOBO(PLC
Wr Datal) Ole QIHEHS 2& XE2Y BE FY =A4(0382Hex) It SSZNH UJ| W20, i =
2 ==}

SOHUA D4454 Ol EZS Yo, 1 EF2 ABHS 2& XZF0l ELC.
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H7E iS7T OHE HO/SUES F8 Jls
3) Ofchel OlAl cHE == )&HE M0002 2f &0l ON &M OIHE = 11.52Hz(ZITHE 0l 28 =Th=

11.52Hz XId) o =02 F&e 2HELICH

WOO0z o003
Z N MO¥  hOOOS 1454

Z8 ERD

]



H7& iS7 oIHH MOA/2UEE 88 Jls
(3) B CXE &2 FEOI2 I0ZEA: 38, F I0ZFA:J2 I03F) 2 PLC S
o CXNE £5 HE2=Z MEd=s 3=

O H&E & MN==(iS7T U E8 &3 + & 10 838 &)
55 CIXNE &9 88 M=
OIHIE| D12 1/0 2& (g0l E5)+1 E(TR&EH)
OIHHE =& |/0 3F (2ol &%)
8 68

PLC M2 CIXNE =3 HE(Zdol &)2 4 Z32LIU. O %2 UXNE =2 S MEst] AUH,
OIHE O LIRS D2 X = o0 s 2%, R 18) ¢ && 0X
dlol 2 3 &) AZE = JsUCL. =, PLC 84 Jt=0l WEE OXNE &2 &3
&) 20, iS7 ¢ = 8 3&E(2do s¥2d, RE&E 1), &#&1/0
S0 WEE OX 2 3F(Zaol =), S 6E(Zdol s29F, TR=Y

e
PLC SHE0I AIEE =

[==
o
=
&=
04
il
S
1l
a
=
0
I
Ju
L
0

> CIHE Tl &%
PLC S&0I AHE3t2 XA Gt= SIHES CIXE EHE "None” 22 &ZFoi0F &LICH

e JIs & &g
0UT31 Relay 1 None
0UT32 Relay 2 None
0UT33 Q1 None

HOIX “8 4-6" 2 CIHEH 2 ¥9 m2l0Ie (M 88) € &100tH, oIHH CXE
EHo BE FY A= UsSW &s5ULU
== 99 =4 s Jls &AH WE bl
BITO 0: Relay1 OFF 1: Relayl ON| ©/HHE LH&E
BIT1 0: Relay?2 OFF 1: Relay2 ON| ©/HHE LH&
) BIT2 [ 0: Q1 OFF 1: Q1 ON OIHHE Y&
OI e =
0x0386 HE NS &2 T o 2 o 1: Q2 ON SHE [0 A E A
BIT4 | 0: Q3 OFF 1: Q3 ON S1E |0 & E A
BIT5S | 0: Q4 OFF 1: Q4 ON S1E |0 & EA




H7E iS7T OHE HO/2UES ®

ols

» APO60 ~ 67 Ol CHEZ= PLC2l CIHE MO S4 D dXIAH
I X AE XA 2% Hl D
APOBO (PLC Wr Datal) OIAl &XE ZEHA miet PLCSESAHE (M)
04454 0lEfe =A0 222 HolH
APOB1 (PLC Wr Data?) OIlA &Xst ZEHA Oiet PLCSESUHEH (ML)
04455 OlEo =A0 22 HolH
APOB2 (PLC Wr Data3) OlAl &X3E ZEAA miet PLCSEDAHE (ML)
04456 OlEol =A00 22 HolH
APOB3 (PLC Wr Datad) OIlA &Xst ZEHA Oiet PLCSESUHEH (ML)
04457 0lEQ =A0 2= HolH
APOB4 (PLC Wr Data5) Ol &Xs ZEHA et PLCSEDUHEH (ML)
04458 OlEo =A00 22 HolE
APOB5 (PLC Wr DataB) OlAl &XE ZEAA miet PLCSEDAHE (M)
04459 0lEQ =A0 /2= HolH
APOB6 (PLC Wr Data7) OIA &Xst 2= Oiet PLCSESUHE (ML)
04460 0lEQ =A0 /2= HolH
APOB7 (PLC Wr Data8) OIlAl &Xs ZEHA miet PLCSEDUHEH (ML)
D4461 0IE{Q Z=A0 /2= ©olH
> AIE Y L K Z2I
1) CIHEIS Tet0IEHE Otk 201 A& LICH. APOBO(PLC Wr Datal) Ol= CIHEIS CIXE &
o] 28 ¥ FA(EZ 49 HOIK “B4-67 &1)QI “0386Hex” & A& LICH.
2 s ¥3 S A gt
oUT31 Relay 1 None
0UT32 Relay 2 None
APOBO PLC Wr Dataf 0386 Hex
2) APOBO(PLC Wr Datal) 2 PLC S&2 S A XIAE D4454 off 1:1 HEELICH. S H APOBO(PLC
Wr Datal) Ole QHES JIA CHls &8O 2 < F=A(0386Hex) It SELN UJ| W20,
i T2 U A 04454 O EES 2EolH, 1 EXHZU2 2IHEHS CIXE &==0| ELUICH
3) OteHel OIMl =2 IO0IA D4454 0l h0003 & M8, Relayl 2 30A-30C 2 Relay2 2| AXA-AXC Jt
CretElLICH. CHAl D4454 0l h0000 2 M B, Relayl 2 30A-30C 2 Relay?2 2| AXA-AXC = 2EEL
Ck.
MOoo0z 0003
2z . MO hOoo03 4454
28 END
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H7E iS7T OHE HO/SUES F8 Jls

(4) 1 2 W= X SSSA MM0IE(0:01S, 25 Al S)E Write ol 3=
PLC S80I QIHEHS 2 2 IetlIEsS 28 (Write)g = UASLICH
= IH=Z0AME PLC SEOI JtSAIRZE, ZSA4S 280t dSRE £FotAsLIG

>
S5 49 HOIKX "S4-6" 2 2IHEH 25 S Met0IH (MO 88) E F06tH, AIHH I, &2
2

£ Al2t9] ZE ¥
== g9 =4 s Jls &AM UHE
0x0383 A Jba Aol &
0x0384 5 A 2= A2t AF

> APO60 ~ 67 0l CHS == PLCSl QIHE HAHE S+ D cdlXIAH

X AEH YRAEQ 25 HI D

APOB0 (PLC Wr Datal) OIlA &AFs ZENS et PLCSESAHE (MU E)
04454 OIS F=A0 222 HOlIH

AP0OB1 (PLC Wr Data2) OlA &Fs ZENS M2t PLCSE>AHE(HMAE)
04455 OIS F=A0 L Ol0lIH

AP062 (PLC Wr Data3) OIlA &AFs ZENA et PLCSESAHE (HMAE)
04456 0IEQ F=A0 2 OlO0lIEH

AP0B3 (PLC Wr Datad) OlA &AFs ZEHS M2t PLCSE>AHE(HMAE)
04457 0lE{o Z=A0 22€ Hl0lH

AP0O64 (PLC Wr Data5) OlA &AFs ZENS M2t PLCSE>AHE(HMAE)
04458 OIS F=A0 L2 Ol0IH

AP065 (PLC Wr DataB) OIlA AXE ZEAS Mtet PLCSESUHE (MU E)
04459 OlE{o Z=A0 22€ Hl0lH

AP066 (PLC Wr Data7) OlA &AFs ZENS met PLCSE>AHE(HMAE)
04460 0lE{o Z=A0 22E Hl0lH

AP067 (PLC Wr Data8) OIlA AXs ZENS Mtet PLCSESAHE (MU E)
04461 OIS F=A0 L2 Ol0IEH

> AL Y H OH T2
1) IHE S HI2t0IEE TS 201 Z&F™ELICH. APOBO(PLC Wr Datal) Ol QIHHEIQl Dt Al2+S
28 29 =A(R= 4 9 HOIK “% 4-6" &)1 “0383Hex” = L &3tD, APO61(PLC Wr Data2)
Ol QIHES 2= AlS 38 22 FA (RS 4 9 HOIXK “F 4-67 &10)21 “0384Hex” & £
aLICH

HE Js dz& 23

APOSO PLC Wr Dataft 0383 Hex

APOG T PLC Wr Data2 0384 Hex




H7& iS7 OlHE RO/SLEY M8 IS

3) APOGO(PLC Wr Datal)®t APO61(PLC Wr Data2) = 2t2f PLC S8&S E= dIXNAH D4454, D4455
G 1:1 tisSELICH

S TH APOBO(PLC Wr Datal) Oll= HHES It Al2tel 88 F A =4(0383Hex) b, APO61(PLC Wr
Data2) Ol= QIHEISl 25 Al2te] BS o F2(0384Hex) It SEEOf Ul MO, 2HC ==
DOIN D4454 O SHAS YAGH, 0 SHAS AW It& AIZ0l DD, DM55 of SH
S 963, 1 SHAS AWES 2= A0l LT

2) Ootiel OGN Z2I#ES Aok, AHEHS2 IS5 AIZHDRV03:Acc Time) £ “12.5sec” 2 B
T, OIHE Sl 2P AIZ2H(DRV04:Dec Time) 2 “14.3sec” = HAELICH.

MOOOS 00125
34 [ MOY 00125 04454
001 43

MOy 00143 14455

45 END
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H7E iS7T OHE HO/SUES F8 Jls

7.2.3 2LIHE (PLC S& € 2HH)

(1) CIHEC CIXE 293 HAES PLC SH2 LXNE 23 HEOZ A5t A2
OIHEHS CIXE 2 HE(DIZ2 10 XA 8F, A |QXRADIZ2I0+3E) =W 11 ES PLC SL2
CIXE 22t HEo2 AIRE £ UASLICH. = OHEHY XY 22 MEO AME(0 £= 1) E t=
ol 2LIEHEGI=E JIsez2: AE2E &= USLILCH.
> CIHES Z2S¥HA
22 409 HOIK “8 4-2" 2 OIHH 2 99 I20IH(Z2LIEE 82)E 1D5HH, HE COX
8 2= Ml 58 99 A= U3 &5LICH
2E 99 F=A s s &AM U8 Hl D
BITO | 0: P1OFF  1: P1 ON | OIBIEf LHE(INGS)
BITT | 0: P2 OFF  1: P2 ON | OIHHE LHE(INGG)
BIT2 | 0: P3OFF  1: P3 ON | OIHHEl LHE(ING7)
BIT3 | O: P4 OFF  1: P4 ON | OIHHE LHE(INGS)
olME Cixe oz |BIT4 Of P5 OFF 1f P5 ON Z_lma LHZH(IN69)
0320 Hex xix Apy mo | BIT5 | 0:PEOFF  1: P6 ON [ SIHE LHZ(IN70)
BIT6 | 0: P7 OFF 1: P7 ON | OItHH LHX*(|N71)
BIT7 0: P8 OFF 1: PB ON | QItHE! LHZE(IN72)
BIT8 0: P9 OFF 10 P9 ON | =& 10 Z=AI(IN73)
BIT9 | 0: P10 OFF 1: P10 ON | 2HZ 10 R EFAI(IN74)
BITIO | 0: P11 OFF 1: P11 ON | &HE 10 ZEAI(IN75)
> APO76 ~ 83 0l iST= PLC2 9HEH AEl ZPLIEHEE 4 D dIXIAH
dlXIAH dXAEHS Hl2
APO76 (PLC Rd Datal) OlA &X&t Z£9< el OIHE & PLCSH
D4474 061 =49 COIEHI HES. (BLIHYE)
APO77 (PLC Rd Data?) OflA &X&t Z£99 el oIHE & PLCSH
D4475 OIEf =49 HIOIEHI} MEE. (2LIEHZR)
APO78 (PLC Rd Datad) OflA &Xst ZE£9< el oIHE & PLC S
04476 0161 =49 COIEHI A, (BLIHYE)
APO79 (PLC Rd Datad4) OlA &X&t == Iial CIHE & PLCSH
4477 OIEf =42 GIOIEI MEE. (BLIEHZR)
AP080 (PLC Rd Data5) OflA &Xst ZE9S IieH oItHE = PLC S
D4478 OIEf =49 HIOIEHI} MEE. (2LIHYR)
AP081 (PLC Rd Data6) OflA &Xst ZE£9< Hiel oIHE & PLCSH
04479 0161 =49 HOIEHI &S, (2LIHEZE)
AP082 (PLC Rd Data7) OlAl &X&t ZE£X X OieH CIBIEl & PLC
04480 OIEf =42 HIOIEHI MEE. (2LIHYR)
AP083 (PLC Rd Data8) OflAl &Xst ZE9< IieH oItHE = PLC S
D4481 OIEl =42 HIOIEHI MEE. (2LIHYR)
> AE YUY L oM E=20%
1) OIHEQ m2t0IHE G2 20l SXELICH. 3| APO76(PLC Rd Datal) Ol QIHEISl ClIXE
o2 AR FA(RE 49 HOIK “S4-2" &1D)Q1 “320Hex” S U2AEHLILEH
e s 23 A3 gt
APO76 PLC Rd Dataf 0320 Hex
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H7E is7T OHE HMO/2UEY &8 Jls

[R==]

=

2) APO76(PLC Rd Datal) 2 PLC S&2 S= dIXIAH 04474 O 1:1 HSELICH. Wetd S= 0
KIAE 04474 Ol MM U= 22 APO76(PLC Rd Datal) Off &N U= CIHEH CIXE 2
AEHS =4 0320 Hex” Off MEE0 A= CIOIH(HEHS CIXE 4= &Ei) LIt

3) OIS S0, Ot 22 il Z2 B S OIS0 A HES OXE 23 HE(0 E£= 1)E
PLC S80I 2ULIEE 5t & Pe

fr T
I
0%
o
i
02
on

4) IHHS OJIs 23 P1 2 ON 3t CtS1 20l PO062 220l O XtELICH

5) CIHE Sl CiHJls &= P2 £ ON ot CHS3t 201 P0063 20l OIAFELICH.

6) CIHES OHDls &= P8 S ON otH CtSn 201 P0064 D20l GIAHELICH

PLC & JtED 2IHHEHS OXE &8 &

jo

Ao

rr

A == < 10ms E=ZLICH




H7& iS7T OHE HO/Z2UEE 82 JIs
(2) CIHES 2d AMH(H/Y 2d8F, &3, JH/2AES, dXNAH S) 8 2ULHE & o
iS7 CIHEHS 2& AHIE ZLIHEGH, O 2& Al 2= HEs AIEAE PLC &8 JEUHAM
i Eg)gos 48 = JSLICH.
> CIHES Z2S¥HA
22 4 9 HOIX “8 4-1" 9 2HEH 28 99 I2I0IE(ZLHY )8 #106tH, OIHEH 2®
MEC BE 99 FA= O3S €5LICH
S 99 =4 s s &AH s
BITO | 0: =X
BITI | 1: Buts 2=
BIT2 | 2: cdgtsr 2®E
BIT3 3: C2RHE(E= 0 HA)
BIT4 | 1: =5 NIZ 2: &=
BITS | 3: &= 4: A==
BIT6 | 5: 2% HXE 6: H/W 0C RIS
- BIT7 7: S/NWOC SHZE 8: Dwell 2=
0305 Hex OIHE 2& AEH BIT8
BIT9
81710 Reserved
BIT11
I
21T10 4: Warning AHEH
8: Fault AMEH
BIT11
> APO76 ~ 83 0l liSTl= PLC2 2IHH A&E PLIHEE £ 0 dlXIAH
dl AIAH dIXAHS EX Hl 2
APO76 (PLC Rd Datal) OflA &Xst ZE9S IieH oIHHE = PLC S
D4474 OIEf =49 HOIEHI} MEE. (2LIHYR)
APO77 (PLC Rd Data2) OIlA &Xst ZEIY It oIHEH =& PLCSH
04475 0161 =49 COIEHI A, (BLIHYE)
APO78 (PLC Rd Data3) OIlA &Xst 2ZEAY It IHEH = PLCSH
D4476 OIEf =49 HOIEHI} MEE. (2LIHZR)
APO79 (PLC Rd Datad) OlA &Xst ZE9< IieH oIHHE & PLC S
04477 0IEf =A° HIOIEI H&E. (2UEHZEE)
AP08O (PLC Rd Data5) OIlAl &Xst 2EYY Izl oIHEH =& PLCSH
04478 0161 =49 HOIEHI &S, (2LIHEZE)
APO81 (PLC Rd Data6) OflA &Xst ZE9< IieH oIHHE = PLC S
D4479 OIEl =42 HIOIEHI MEE. (2LIHYR)
AP082 (PLC Rd Data7) OlA &Xst ZE9< IieH oItHE & PLC S
04480 016 =49 HOIEHI HES. (2LIHEE)
AP083 (PLC Rd Data8) OIlAl &Xst 2EYY Izl oIHEH =& PLCSH
D4481 OIEl =42 HIOIEHI MEE. (2LIHYR)
> ASE YUY 2 oM =20
1) 9HE S TeloleE S 20| &&8ELICH. 3l APO76(PLC Rd Datal) Ol= QIHEH =& &t
EHol =A(R2 49 HOIK “S4-1" 2D)Q1 “0305 Hex” 2= LSFHLICH




HM7& iS7 oIHE MO/ZLIEE d&2 JIs

IE s g3 233 HIX
DRVO1 Cmd Frequency 12.00 Hz -
DRVO6 Cmd Source Keypad -
DRVO7 Freq Ref Src Keypad-1 -
APO76 PLC Rd Datal 0305 Hex -

Ct. WetMd S== D d
CIHE =2& & =

2) APO76(PLC Rd Datal) 2 PLC S&2 S= alXIAH 04474 0 1:1 HESE U
KIAHE 04474 Of MOIM U= 22 APO76(PLC Rd Datal) Of &AZNH U=
2 “0305 Hex” Off M&EEZO U= IOIH(LHES M & AE{) LICH

4) HX MEH0l= 04474 = “h0000" ELICH. (QHEHS 2= ¥ &)

5) OIM QHEHS CIXE 22 “FWD” JIE =AM FYE 28 XN¥S SLIC. HEE IS0l

A
= D4474 = “h0021” ULICH. (QHHES 2 ¥ &D)
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A7 &

iS7 OIHE HOH/ZLIHE 88 JIs

7) CIHES CIXIE ZGH 2 DRVO1(Cmd Frequency)
2 ELICH. dYE ZE550l= 04474 =  “h0041”

£ "5.00 Hz"
QLICH (IHH

1o
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H7& iS7 QIHE MO /2L HE 88 JIs
(3) CIHES &M =2 FI4+E 2UIHZ & O
iS7 2IHES M &850 Je FL=+E 2ULHESGN, O 24 =0 E HESH AIRAE PLC
SH IENA Y E20doez &A-dE £ SsLIt
> CIHES Z2S¥HA
22 4 9 HOIK “8 4-1" 2 2HEH 28 99 I2I0IE(ZULHY dE)E &E156HH, HE &M
£ FU0 B 99 A= UM 2s5ULT
S 99 =4 = Jls &AM s
0x0311 Bl ST 22 =02 DLEE
P APO76 ~ 83 Ol iE&l= PLC2l CIHE A PLIHEE S+ D dlXAAH
dl XAIAH dIXIAHS S Hl 2
APO76 (PLC Rd Datal) Ol &Xs Z=9o mieH oHEH & PLCESH
D4474 06 =A9 HIOIEI &, (BLIHEE)
APO77 (PLC Rd Data2) Ol & XS Z=9o mieH oIHEH & PLCSH
D4475 OIEf =42 HIOIEI MEE. (RLIEHYR)
AP0O78 (PLC Rd Data3) OIlM &Xs Z=2o Oie oIHEH =2 PLCSH
D4476 016 =A9 HIOIEI &, (BLIHEE)
APO79 (PLC Rd Datad) O & XS Z=9o mieH oIHEH & PLCESHA
D447 OIEf =49 HOIEHI} MEE. (2LIHYR)
APOBO (PLC Rd Data5) OIlM &Xs Z=2ol mie OIHEH =2 PLCSH
04478 0161 =49 COIEHI A, (BLIHYE)
APOB1 (PLC Rd Data6) Ol &Xs Z=2ol miet oIHEH = PLCSH
04479 OIEf =49 HIOIEHI} MEE. (2LIHYR)
AP0OB2 (PLC Rd Data7) OIM &Xs Z=9ol mieH oHEH & PLCSHA
04480 0161 =49 COIEHI A, (BLIHYE)
AP0OB3 (PLC Rd Data8) OIlM &Xs Z=2ol mie OIHEH = PLCSH
04481 0161 =49 COIEHI HES. (BLIHYE)
> AS YUY L MH =20
1) CIHEHS Ti2t0IEHE CS 201 &XFSLICH. £3| AP076(PLC Rd Datal) Ol= CIHE &M =
& =M FA(RZ2 49 HOIK “S4-1" D)l “0311 Hex” 2t= L&HLICEH.
ac Js 93 SE % HI D
DRVO1 Cmd Frequency 29.00 Hz -
DRVO6 Cmd Source Keypad -
DRVO7 Freq Ref Src Keypad-1 -
APO76 PLC Rd Datat 0311 Hex -
2) APO76(PLC Rd Datal) € PLC SH&S S HKXAE 04474 O 1:1 HEELICH. WT2tH E2 0 ol
KIAE 04474 O YOI U= b2 APO76(PLC Rd Datal) O]l LE 0 U= CIHEH = =0tz
Of =A  “0311 Hex” Ol MEZON U= CIOIH(CIHES S &2 Fhtz=) Ut
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H7E is7T OHE HMO/2UEY &8 Jls

3) IE S0f, Ot 22 cH Z2J¥E O0IEGI0HAM 2BE2 £ FIt+=E PLC S80I 22U
BHE 2

t= ZEsS ZdstAsUt.

Ol

4) OIHE CIXIY 22 “FWD” £ =AM 29.00Hz DHXl HEE 2&AIZLICH

5) OteHet 201 D4474 O “2900" Olet= 8t0l SO LICH.

6) DRVO1(Cmd Frequency) & “30.00Hz" 2 &FELICH. OIXl D4474 It “03000" 22 HAE L,
MO024 Zell0lot On ELICEH.
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H7& iS7T OHE HO/Z2UEE 82 JIs
(4) iS7 QIHHES &M LAst EB MEHE ZLIHE & O
iS7T IHEHWAM SN LMet ESS 4 HI0HA PLC SE JIEWHA ZLIHEE = JASLICH ZMst EE
0l 42401 §28, Jt& =20 2dst EE=2 JtE Q0 2 EE@S G0 ASLITHL
© iS7 QIHE EY AE
Egl Ed Ed (==
EB-ER EBER EBES EBES
No. No. No. No.
0 HW Diag 16 |- 32 | Opt1(Slot1) Trip 48 | -
1 Arm Shor t 17 | NTC 33 | Opt2(Slot2) Trip 49 | -
2 0C 18 | Fan Lock 34 | Opt3(Slot3) Trip 50 -
3 ov 19 | IPO 35 | 10 Board Trip 51 -
4 External Trip 20 | UL 36 & 10 Trip 52 -
5 - 21 | PTC 37 |- 53 | -
6 Fuse Open 22 Para WR Trip 38 - 54 -
7 Ground Fault 23 | Pre PID Fail 39 |- 55 -
8 OH 24 | - 40 | ABH BE Trip 5 | -
9 Eth 25 - 41 Over Speed 57 -
10 | OL 26 | - 42 | & HX Trip 58 | -
11| - 27 | - 43 | 28 2diola 59 | -
12 |- 28 | - 44 | - 60 | BX
183 | - 29 | - 45 | HW 0CS 61 LV
14 | PO 30 |- 46 | - 62 | Lost Cmd(S4!)
15 0L 31 | - 47 | - 63 | Lost Cmd(3ITHE)
- - - - - 255 | No Trip
> PLCO CIHH E& 32 ZLIHEE S+ D diXIAH
S g4 &9
04490 OIHE E8 M&E 99 1
04491 OIHH E& M& g9 2
04492 OIHE E8 M&E 99 3
04493 OIHH E& H& 99 4
iS7 OIHE O &0l S, 2HE EEY B2 RUIEHEE S D dIXIAE(D4490~D4493) 2
Ox00FF 2 =JIstglItt. 2HHHS Eg E=2It HEEZ=E =A== 04490 2 D4491 > 04492 >
04493 2LICH. CIHES EE HEBE & 4 4 MEE = USH, 5 HM LMol= 2IBHEHS EE &
2= 04490 2 E0 SLICH DHEIHNZ 6 H M 2d6t= EE 2= 04491 £ 0 &LICH 0ld
o HHOZ M2 ZMotE oHEH Eg EE2E S 0 dIXNAHM HESLICH
> AMES &Y Z MK ZE20H™
1) KGLWIN S & 3™GIHA Csu 22 Z2)#g S LICH. ING8(P4 Define) 0l “External
Trip” 22 3D JU=K &5k, CHls L& P4 £ On StHA  “External Trip” & YAl



Trip)” Ol ELICt.

iS7 OIHE HOI/ZELIHE M8 Jls
“4(External

A7 &
ZLICH. Ofefl Ot 20| D4490 L0l

-
—|—
o2 &G0 YSK HOGD, s YR P3 S On GHOIA
o0l "60(BX)” Ol ELICH.

IN67(P3 Define) O “BX’
BX” E LMAIZLICH. OteH DDt 2001 D4491

3)

- n
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H7& iS7T OHE HO/Z2UEE 82 JIs
(5) CIHHE LV(Low Voltage) EE ZMAl PLC S8 A =2 0ff ol &Y
HOIXI 7-7 2 (6) X =2 OlM AJNE dHiet 20!, 21HE LV(Low Voltage) EE Sl =
2 2 HS82 &8 =282 2= Yol CHold WA == 3240 ST AJHELICH.
> CIHES Z2S¥HA
22 4 9 HOIK “8 4-4" 2 2HEH 28 99 H2I0IE(ZLHY dE)E F6HH, OIHE e
Bl EE 89 58 39 4= U3 &&LIC.
S 99 =4 s s &AH s
BITO BX
BIT1 LV
BIT2 Lost Command
BIT3 KPD Lost Command
BIT4 -
BITS -
BIT6 -
BIT7 -
0x332 4 B EEY AE e —
BIT9 -
BIT10 -
BIT11 -
BITS -
BITY -
BIT10 -
BIT11 -
> APO76 ~ 83 Ol liS&l= PLC2l 2IHE &AEl fLIHEE S+ D dlXAAH
dl AIAH dIXIAHS S Hl 2
APO76 (PLC Rd Datal) OIlA &AXs ZEAS M2t CIHE & PLCSH
D4474 OIEf =49 HOIEHI} MEE. (2LIHYR)
APO77 (PLC Rd Data2) Ol &Xs Z=2o Oiet oIHEH =2 PLCSH
04475 0161 =49 COIEHI A, (BLIHYE)
APO78 (PLC Rd Data3) Ol &Xs Z=9o miet oIHEH =2 PLCSH
D4476 OIEf =49 HOIEHI} MEE. (2LIHYR)
APO79 (PLC Rd Datad) OIlA AXE ZEAS M2t CIHE & PLCSH
04477 0IEf =A° HIOIEI H&E. (2UEHZEE)
APOB0 (PLC Rd Data5) OIlM &Xs Z=9o e oIHEH =2 PLCSH
04478 0161 =49 HOIEHI &S, (2LIHEZE)
AP081 (PLC Rd Data) OIlA &AXs ZENS Izt CIHEH =& PLCSH
D4479 OIEl =42 HIOIEHI MEE. (2LIHYR)
AP082 (PLC Rd Data7) OIlAM &AXs ZEAS M2t CIHEH & PLCSH
04480 0161 =49 HOIEHI &S, (2LIHEE)
AP0B3 (PLC Rd Data8) OIlM &Xs Z=9o et OIHEH = PLCSH
D4481 OIEl =42 HIOIEHI MEE. (2LIHYR)
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H7E is7T OHE HMO/2UEY &8 Jls

> AES Y Y oK Z=20™

1) OIBEQ Hel0IEE T8l 201 8FSLIC.

e J| 2 HEg Hl 1

0UT30 2 BITO Jt 1 OI®,

LV Eg MS(EFLMA

or
08

0UT30 Trip Out Mode 011 1, EEHHMAl 00& 38

APQ76 PLC Rd Datat 0332 Hex 0 Us 5E49 dA

0II

2) KGLWIN £ AEGIoA Cislt 22 Z2d8s H-ELUO. LV E80] 2M6H e 3o 24

3) IHEHS LV EE0| Mot =2H(SS E= BX 0x332 It SEZ0N U= 04474 IXIAHS 2
B HIEJ 2 &= =2F), P0000~P0040 o H&E =22 0ff ELICH.

| st =2t, 2 HME(PLC S8)2 UXNE B8 28 B0oF &
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A 8 & Sl Il

or

8.1 BEHA S

8.1.11

iS7 OIHEH HME PLC S8 ItE2l UWEE S&l JIsuM= Modicon PLC 2f S&l Z2&E201 REHA
(Modbus)E KIRELICH. OFAII(ASCII : American Standard Code for Information Interchange) GIOIEIS
0I20l0d Salots 0tAI| 2= &AF CIOIEE 0I8otk= ZEIS(RTU - Remote Terminal Unit) 2EE X
HSHH 2EHANM AEE= 38 2E= BE ==0 2o ANJAZH &8 3= = 01, 02, 03, 04, 05,
06, 15, 16 @+ X|& ELICt. Z2&20 st AtAIg LHE= ‘Modicon Modbus Protocol Reference Guide'S
EAGIH FHAIL.

8.1.2 J|& 3

1) OIA3| 2E
(1) OFA2| GIOIEIE 01258t Sdls &LICH.
(2) 220l =2 ool :(2=(Colon) : H3A), HIZW CR LF(H2IX 2IE-2tel TI=(Carriage
Return-Line Feed) : HOD HOA)E AFZEILICH.
(3) M B (Character )2t ZICH 1= QY (Interval )2 olZ&tLICE.
(4)LRC € 0I=ott old M3AE &LICH
(5) Il FZ=(0tAI| CIOIE)

= ol o =@ & D& GIOIE LRC HIZ(CR LF)
=) 1 BIOIE 2 HIOIE 2 HIOIE n HIOIE 2 HIOIE 2 HIOIE
2) RTU 2
(1) 8AI IOIEIE OlE0dlH S4lS ELICH.
(2) ol HIYES Qo 2B (Address)2 2 Al&6ID CRC 2 =S BYLIC.
(3) Ty %A 3.5 M2 EF(Character Time)2l QIEIY (Interval)S JHELICE.
(4) IH2!E{(Character )2t 1.5 FHSIE| Et2(Character Time)Ol&h ZAl 1 HE ZHUS SAIELIC
(5) 16 HIE CRC 2 0I25t04 02 XM3IZ &HLICE.
(6) =YY RE(SA} GIOIH)
= =il 4 IS GIOIE CRC
=) 1 HIOIE 1 HIOIE n HIOIE 2 HOIE

20|

1) 2X 1 A2 RA5H= JJI2 1 H2EHE ELICH =, 1 HEHE= 8 HIE, 1 HIOIEQ 25
LIC}.
2) 584, 984A/B/X = LRC 1201 1 X 0|4 CIE{Y (Interval)2 0I=56t0f T 2
3) 1 H2E EIYUS 1HEEE SAE I AR E AlI2IS 20I8HLICH.
0l1) SA =5 1200 bps MIAIS 1 HEE EFY 256D
1200 bps 2t 1200 HIEZ 2U=0 1 =0 2els 250182 1 HEEZE S4IE s
1(Z)+1200(HIE) = 0.83(ms)0|122
1 IHEIE EFL2 0.83(ms) x8(HIE) = 6.64(ms) LICH.

SfLICH

HL
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A 8 & Sl Il

or

3) =2 (Address) 9«
(1) 0 ~ 31 DFXl KIKELICE.

0=

4) HH I=(Function Code) ¥

(
(1) ®@ IE== 01, 02, 03, 04, 05, 06, 15, 16 ©F KIEHLICEH
(2) S22 HZOOIA Confirmt(ACK)Y AR =S TMA DEE O|2ELICH
(3) =S¢ HLSHOIA Confirm—(NCK)Y PR A DEO|8HM HIES 12 MESHO 2IEEHLICH.

Ol) 3@ 2EIt03 Y 2=
- H&E DEUAMEE XH01DF U2 HE DE 220 HI|ELICH

[Request ]

0000 0011 (HO3)
[Confirmt]

0000 0011 (HO3)
[Confirm-]

1000 0011 (H83)

N

5) OIOIE{(Data) S
(1) OFAII(OFAI| 2E) HIOIEH E= SAHRTU 2E) HIOIEZ 01250 CIOIEH MSS &HLICT.
(2) 2+2to] WM DS W2t HIOIH ?—Ijr BHEHLIC}.
(3) S DY YNAME S OI0IE E£&= 0led 2E2 CI0IE FAS AFRELICH

6) Oled M 3A(LRC Check/CRC Check) ¥4
(1) LRC(Longitudinal Redundancy Check) : OFA3| 2E0M AFZG6I0 GIG/HIZS Melst Zy ol &
0l 22 24 Fol 0tAI| Hats &LICE.
(2) CRC(Cyclical Redundancy Check) : RTU 2=0IA AFZ2olH 2 HIOIES| CRC M3 AES AI= EHLICH.

2= <At OO0IE= 16 &=, 10&=, 2&+=5 EE0t0 MESELICH
Pt Ao HDIE F%J_F 2 SLICH
1087, 102 2 &d==22| B
16 &%= : HO7, HOA = 16#07, 16#0A
10 &= 17,10
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A 8 & Sl Il

or

7) WA DE(Function Code) EF

Modicon PLC

ac HM DS 0|2 HI D
| EI=NI=ETES 2
= M& AE} 2D _
o1 | = 12l OXXXX(HIE-Z) | HIE 24D

(Read Coil Status)
02 2= 28 < 2l IXXXX(HIE-=) HE &17|

(Read Input Status) - =7 - =
= YXAE A
(Read Holding Registers)
2lad YXIAE 24D

—Oled ol ol
04 (Read Input Registers) 3XXXX (Word-2 &) e &l

=2 & 1 HIE M|
(Force Single Coil)

= YXAH 1 FAE M| _ia -
0 | (preset Single Register) AXXXX(Word-&&) | RS M
£ @y oix M) -

HIE-&4 HIE MO
» (Force Multiple Coils) OXXXX(HIE-E21) | |

= dINAH A5 M)

/| —

(Preset Multiple Register)

03 AXXXX (Word-=1) KAE 87|

05 OXXXX(HIE-&) BIE MJ|

16 AXXXX(Word-&2) FE MI|

MASTER-K Mapping

HE &9 FE AA
HEdlA CIOIeH &4 HEdlA CIOIeH &4
h0000 PSS h0000 PEY
H1000 M H1000 M
H2000 LY H2000 L&
H3000 KSES H3000 KEH
H4000 FES HA4000 FE9
H5000 TAH(EE) H5000 TS (ML)
H6000 CEA(EE) HE000 C HA (L)
H7000 SE9S
HB000,H3000 D&Y

8) LEHA HEY Y 7=
Modicon PLC OIOIE Oi=ellA2] XXXX S22 MASTERK 2 RN Sloff EH0l &
Modicon PLC OilAl MASTERK 2| MOO02 HIEE &i0A & FR0=s HEIDE 01 &2 02
B HEcAS H1002 2 ofH ELICH D010 AE SHE Si0A & 0= HEIZE 03 L= 04 E M
Zotd, ({Ed A= HB00A E A& ELICH

9) AtE OIOIEIS AD|
HIOIE Sl AJIE 0tAI| 2E0IAM 128 HIOIE, RTUZEONAM 256 HIOIEE XI8HH Modicon PLC 2 =ICH
Xe= JIEE X01JF U222 Modicon Modbus Protocol Reference Guide’'E &0 FHAIL.

10) BHE &
St, S8 ALZ0H0I ZESLICH

S+ | s- | Rac | PO

RS485 (-) £+ X : Modbus-RTU OFAE

RS485 (+) &t Xt : Modbus-RTU OFAH
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or

A 8 & Sl Il

8.1.3 Iict0le €3

sS4 WHole 238

1)

(1) KALWIN Ol MZ222 Z2NE [IUS ALICH
® PLC ZRE= BIEA| iS7 2 SEHGIH FAAIQ
o [IAEQ 0|80 22 (2 M Z2ME [IAS OIEN FAAIL.
(2) KGLWIN II2tOIE0IA S4l IIet0IEE AHEist & & 81 =28 Ofeff J201 ZAIELICH

E & [& 8 =]
—E EA
pE [0 ]
=4 =5 [0 -] GO
MElEl HE @[Sl ~| E®EAHE: [1 -]
EM Ag

pawi

v Rs23ZC 9EH B = R3a22/486
O Rs23ZC HERY Nz 28

l
=

¢ RS232C CHOIZ S |ATZ

NAOC

o L —

7THE=Z £F&UC.

Jb ASCIT &

~ZzEE 3 f83 HE
O~ a3 A EHEOIR |5EIEI ms
HE
D ¢ ObE I Sd0E2 a2 SESE
=[] =1
LG IMYERTER
Modbus
& Ok~H o ,
HE D |.|'J.SEI| -]
1= (]
AMELF EE
= OkE
SESE
L= ] = —l
© Bz =4
FIELOBLS
 Or2E EE2=
¢ =do2 —l
BFU=




A 8 & sS4l JIs

Chs Ws0l Wet LHEs d8ELILH

g = & 8 LA =
T2 1=22H 31 20K 23 = ASLICH (0232 EZENAE ==z X

ot DAL, 2SE2 20101 2 #= ASLITH)

1200, 2400, 4800, 9600, 19200, 38400, 57600 bps £ E&HE = USLILH.

GOl HIE

7 L= 8 HIEZ £&3E + USLICH
OIADIZ2E @ 7 HIEZ &3 SHAIRL.
RIUEE : B HIEZ &£F oldAIL.

IH2IEl HIE

RS, Bven, 0dd & BEE &= USLICH
(o]

X HIE

1E£= 2 HEZ €88 = USLICH
IHelEl BIEDL € & & "1 HEZ 88 6
=S

OtABIEEA
Et&0t=

o

T
HeIEl BIEDt &8 otEl 32 1 2 HIEZ 83 o
o JIAHZ &S PLC SHUHA 27 ZH LS &

JICtel= AIEILICH.

o [|ZE g2 500ms LICH.
o OIAHE PLC O &4 EICHFI| AlIZHE
o X0 &4 FI| A2 BLF &2 g

= USLICH

J

Modbus OFAH
/ &dlole

DIAEIZ 2558 Sl
AESl @7 ZajY

A
dES BE

=2
o (==}
OtAD| 25 E£=RTU 2E & Y & = USLICH




8.1.4 H&E}
A2 DI s 9 9 ZeH
o 2 AEIA (0[] NI IHel
=} # YA =T
Mo|P K L [F (T |C S D |D|&E= (F110) | (F111) | (F112)
Ch 0
woocy ST 10 [0 [0 [0 o 0
2 o [o [0 [o 0 |0 0 |0 7 0
3 10 [0
i

F110 | #0 S%o] FIET LMAl On SLICH

}—H4r MODCOM Ch S1 S2 S3 |

YoM
Ch | S xgs &e4SHLIC (Cho, Chi)
St E440 Tet0IE D S=E CHH0IA BiX|
S2 | &4 HOIEIF MEEE CIH0IA BIX]
S3 | B44 AEKE LIEHHS CIHIOIA BIX|

1) JIs
e 122 XIEE CIHIOIAN MAEE CIOIEHE MODBUS E2E2Z SAEEES Sl MSELICH (3Word)
e 20il= ==4&IE OIOIEIJF M&EEl= ClHtoIAS] dSFBIXIE XIEELICH
2 S12 HEZS0 Wet =412 BRe =41E HOIEIF M= CHolASl 858X
S419] BR= S4E HIO0IHS dFBIXIE NEELICH
o B lil= SASHAENIH HESELICEH

2) mz ) o

FLoz r £21012 2 (AABI0IE) X

| LWOV: h0SOT D000 m @ (sisibtolE)E NBELICH
———————[ MOV h0013 DO00T | ojSaA= X=SLICH
L MOV hO025 D002 —| 2 M=Z NEELCH

MO020 MO020 Ol On € M Sl ML 12 SahA

|| { MODCOM 1 D000 D1000 M100 F——| poooo Off X ZH=! MODBUS IF2HOIE{2 MODBUS

SAIZ JHAISHD D1000 Off 228 CIOIEE

MEELICH
M100 Ol= S&lolie! 201 NEELITH

IHetDIE 2] MODBUS £ H0IA =cll0lE22 288 3R0l= €52 0 8l0| DtAH=S K70t
o

=3% SE= obilEL], OtAEZ Z&etE < MODBUS EE2l Z521010n & MHOICH S12=2
X&EE HOIeHE MDBUS E2E22 MEGHA ELICH.

=
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H 8 & S4l JIs
. 39 BUS 012D 2L
Bit15 Bit]
. rrrr Pl [
——— /

OliZd2=(Bit8 ~Bit15)

Ol2AHIE(Bit1)

e NDR : HAEMOZ SA0| 2= HAS [ 1 AHSCH On ELICH
o HIHHIE : SAIN UlefdF &MEH AR 1 AMS0H On T, Ol OIe{2ZEE Bit8 ~ Bit15 0Ol
EAIBELICEH.
o HI2AZE & Ol{ZAMAl G0 Cist HEE LIEFHLICH (OF2l 0l 2EE &xX)
ol2Ex

Code 0l = = Al o Z

01 [ llegal Function H&HADE 0fl2d

02 |llegal Address Address IE8< =1 0lH

03 [llegal Data Value HIOIE gf0l IS L= oied

04 Slave Device Failure | =dI0I2JF Ol ALEH.

05 Acknonled QLIAHEHN Ml Al2t0] 2 AL OFAES EfoIRs & XIGH|
crnowieage 3 Z0I=I}F 2.

06 Slave Device Busy =dI0IEJI Melok=al Al2t0] Z2E. DIAHE=E M 2F2 oioF &.

07 Time Out SAITCIOIES] Time OQut AIZESQH 220 Sl 2R

08 Number Error GIOIE! JH==DF 0 OIHL} 256Byte & =1 HL.

09 Parameter Error HdEZESs Wel0IHN &8 8 &350 Ex8 E<

10 Station Error Ar=2110 MODBUS H& 2l 2 Mi2t0IE It &2 82




A 8 & Sl Il

or

|E

28 0ol 1

=8 172 =dloIE=22 =3 HE(Coil) 00020 ~ 00056 NI &EH 21015 Al &HGh=
sdi0IE32 £ EE2 Oteliet 22 &eict) JHEGHH 2401 8 OIoIee &
CIIOIE dIXIAES D1000 Off M&&FLICEH

Gl R LICH.

EANE |59 | 58|57 |56 | 55|54 |53|52|51|50|49|48|47|46| 45| 44| 43| 42| 41|40

S84 | X | XX 1] 1]joj1]1jojojojJoOj1t]1[1]O[1][O][1]1
SUAH 1 B 0 E B

EUTA 30|33 |37 (36|35 |34|33|32|31|30|20|8|27|6|5|24|8|2|21|2

S84 OO 1T ]JOJO T ]OJ1t]JOJ 11|11 ]OJO[1][1][O]1
SAF 2 6 B C D

=2 MF 57, 58, 59 MEl= 2| Al(Redundancy) 2 LICH.
HIOIEIQ ®&2 519 HIERE HIOIE S92 M2 ZOjELICH HIOIE & 23 HIE 282
022 MWAZLICH. 9 HIOIES &2 0f 1)D ZSLICH

Oi1)  CD 6B B2 OE 18

FOO12 -
0 —| | Moy hi1o1 poooo | | e—— (1)
Moy 00019 poool - —— (@
MOV 00037  DOD0Z | <«— (3)
HODAD
16 —| | MODCOM 00001 DODOD  DIOOD  WOTD || «—— (%)
26 END
< | ’;

D o282 BEACS
782 =h11 WA D
@ OCHAZS SFELIC
MODBUS Z2EZ0A OISHA 0 Xl NEF2 AM2 1 HXIZ 20IELICh.
AN 20 HXIE KIHGHH 0{SHA 19HXIE KIRGH0{0FEILICE.
@) M4 LS.
20 HXIRE 56 HAIDKIE 37 W LICH
(@) MODBUS S4I HEO LICH.
e 1S SollA D000 ~ D002 NHAl EXE HAlO2 A6t gHe [I0IE = D000 BE H&
oh= AFQILICH.
HIOIEIS &2 519 HIESE HIOIE ©9l2 ®Mz o
092 MKUHLICH 9 HI0IEIS &2 o 1)1 2L
Ol 1) CD 68 B2 OF 1B
ME GI0IE

o

HIE 2=

fo

|HELICt. HIOIE =& 2=
|

CleOIA Mt
01000 h CD 68
D1001 h B2 CE
01002 h 00 1B




A 8 & Sl Il

or

T2 0l 2

29 1701 20I=R0] g2 &

ﬁ; =

4
Ja

>

[

S& (Input) 10197 ~ 10218 MXl AEH 24015 A&ldt= GIMELICEH
sdl0IE=2 £ 32 UsSh €2 &tHct JHE6HH $401 8 GIo0Iee M&E=2
LS 0l M15 0l MEELICH

%i 10220 | 10219 | 10218 | 10217 | 10216 | 10215 | 10214 | 10213 | 10212 | 10211 | 10210 | 10209
EE

AEH X X 1 1 0 1 0 1 1 1 0 1
&AL 3 5 D

;If‘ 10208 | 10207 | 10206 | 10205 | 10204 | 10203 | 10202 | 10201 | 10200 | 10199 | 10198 | 10197
AEH 1 0 1 1 1 0 1 0 1 1 0 0
Sl A B A C

o 2= MA 10219, 10220 AEH= 2IE & Al (Redundancy) &/ LICH.
® [I0IElel HE2 olfl HHEERH HIOIE S22 M= COELICH HIOIE & £F& HIE &
22 092 IHAZLICH. < CIOIES HE2 ol 1) 25LICH

¢ T2 [2EH A0LAE kpr]
0 —| | MOv  hitoz  pooon
MOv 00196 DOOOI  <&—— (2)
MOV 00022 DOO0Z  «—(3)
HOOOD
16 —| | MODCOM 00001 DOOOO  DIOOD  MOID  «— (4
26 END
i | G :e

AC DB 35 2| &0

D zyl0|2 29D BE D=
782 =h11 BE DS =
@ olcHAZ HFSLIC
MODBUS Z2EZ0IA OISHA 0 Xl N2 AM2 1 HXIZ 20IELICH.
AT 10197 HIKIZ KIEGIAH HEYA 10196 HXIZE XITEH0{0FHLICH.
@ 4= SHELICH
10197 BIXIE] 10220 HIXIDIKI= 22 JH ILICH.
(@) MODBUS 4! H0f 2LICH
MY 12 SaHAI D00 ~ D02 MKl HEE HAO2 SAISHD BH= HI0IES D200 26 KA 5=
/\-|I-|OIL|E|.

OIOIESl 852 of?l HIERH HI0IE HRAZ 85 ZIHELILH HIOIE & 258 HIE 22
022 THAZLICH. <l CIOIHS MEE2 ol 2) 10 Z2&LICH
Ol 2) AC DB 35
NEREIE
ClHtOI A NEEN
00200/D0201 h ACDB / h 00 35




M8 & sS4 JIs
T2703 03

PLC S& =2l DI000 =& D003 NXI2 4 FAE CIOIHE =8 10 ¢ =aloIE=2 & dIKIAH
40000 2B HEMIIE AlchsE OIMILICEH

I [(MEEHES]

® @ © ©

@ =y0l8 2 BE DES SFELICH

1082 =hA T& IS = hi0

@ ojl=yAZ EFELICH
MODBUS Z2E20)Al 16 &

O/ ES==F-}- N
4YSE Write 5122 42 NFELICH

(@) MODBUS S & 0f QILICH.

e 12 SoiA 00000 ~ DO002 MKl E&&E HACSZ D1000 FE D1003 MXICl 4 =2l HIOIE
£ Write &LICt.

ga89| dlA 0-X X2 &M 40000 HAIE 2I0IELICH
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A8 & S Js

T2 0l 4
PLC && Jt=2l D1000 2l CIOIEHE =8t 102! =cllolE2=2 =2 XA 40000 FE 1 }= MI|IE
allict= Ol MILIC

e T2 [2EH ADREL kpr]

— [

1D sy0lE8 2 BE ASE HA™ELICH
108==hA =& IS =hos
@ ol=yAZS EFELIC

=2oyg

MODBUS Z2EZ0A 1681 A2 O{SaA 0B XIFS A 40000 HAIZ 20I&HLICE
@ Write = GIOIE! DI000 S DO002 Off M &F&HLICE
(@) MODBUS E4I H230f QILICH

HE 0= Solil A D1000 2 GIOIEE Write &LICH
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HNoOH RA-2=

110

<
ol

iS7 OIHEH &E PLC &6 It

FHAIL.

A0
RO

ok

23
=l

et =<
6 R0l 1~2

LELICH

y =
| &0t & &= USLICH

ol U. .
" ol ©
T 15 19 3
_ iioD H, L.ﬁ
= iol Fm
K i RS
3 o ._u_u __r_ﬁ_ o
m; 03 Clnd E_E
o = =l
= % O_n <0
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e B @
0
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RO

0
oll
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B

o

ol
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~ RO
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oy 31 )

Rr| uo| %0
Nl |l o
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RO Uo| aw
R RO| RO

00 ol o

= o
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e r RO <
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| | 20
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wo
<k

o

=

w

A_10%
Al 10

w0
<k

2

Wl
KO0

10.1 Ed

Af

et

i

o)

)

o Hi& AEH (

EHLt

|.

)
KT
o

b

to4 PLC

-

o 2E HAIJIS HAIAEH (Run LED, ERR LED)S &QISt

LICH.

st
=]

2 On / Off

el

oty

Stop ®IXIZ

=
=

PN

A

o J|

RO
o)

ok
il

2F
=

AD| 24

w0
<k

10.2 Ed

P R oliet 2200 CHE Oolld LSt X100 CH

g
o

&A

=2

o

ERR LED Jt

Run LED Dt

S8 MIDF =LK

IT

=)
=)
=)
| =

ERR LED It

Ok
RO
J)
o
~
5
all
R0

Run LED D}

1D QU= %2

5

=
_A_AE

OF
0

J
[}

_

~ Kl
I Ho
<0
ol ©

oF
— R0

~ U
1 &
Al K
Mo
U %0
fil <+
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wo
<k

==

w

Al 10 &

1l
0
=
Ki

ol
OF
&0

JJ

U

10.2.1 ERR LED Jt HEot1)

of

2& S0l ERR LED JF B8ot= Z<2 XX =A 0l

HHALAL,

=2

=
[—

cc

A

EOo
=

OF
Kl

OtLI2

ERR LED Ot & E
\ 4

Z0E oiASLI?

v

Ol

=
— o

E
=

(D)l

H

=2

ERR LEDJt Al
o

AN,

%0
kT
u

<1

to ==

110
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Pl

wo
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o

b

2 A/S dIELt

~{
CHelEol

Wi i
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A
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A 10 EdE #E

Y=g

)
N
N
o]
S
—
S
S
b
on
ror
o
40
10
A

O AXI &=AMO0il CHol &Lt

)
D
c
=
—
m

o
S
b
on

l

On &LICH.

r
o
o
2

OotLl 2

b
on
-~

RUN LED

o2 CHRIEoILY o =
AIS HIEDH 125101 FEAIR. - =
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A 10 EdE #E

otLI2

P000,P00T 2

LED Ot ESELII?
Ol
A\ 4
E‘llﬁHE F1000;P001 o ¢ HIAEZ PO00,PO0T O
n&es =FE L. XEetS =XsHL T

OotLI 2 OtLIL

RHEE =2
ZHEH 2o
SEHE EZELICH

Y v
Has mEs 8 || exuss =asl | | endn AwHES
=xm3t0] MARILY LiCH EXIY DEELUC
< A 4
A \4
~ oy 45
WS DESI0 F | | 2=19171(P000,P001) A MSTZE CA 8360 sus DEEH =
MAR 1S FZAGHH ZAAIQ FHe MR
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A 10 EdE #E

10.2.4 Z20& MAJJF X = 328 XY

CPU R0l 28 MIDF ZX = 22 X=X =A0l thof 2L

[ m2g Mt EX %S ]
3| AIXIIL oS 3| A9IXE 2I2E Stop
2I2E Stop 2ER 5l Z203 M)
F

S0l A=

ol

ERR. LED Jt

ZESLIN?

&
<

rio
oy
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A 10 EdE #E

10.3Ed=E #8 &&A

iS7 Series CIHEH HE PLC S8 Jt= AE S 0140 2dst BR= 2 Z2XE HdE
BHOl &3t £= FAXZ 22| "&ELICH

S, S Z0 2&EE flde ig MS ASEN0 22 22XE Hdol +=

1. AL = H3})
FAX)
2. AIBIIS « )
3. A& JIJI2 &A
- JI2aR dAl - 0S H&E ( ), - MZ2 Alelg #Hs (

— KGLWIN & Gt @ ( )
4. MIOCHAD101 & AIAE JHer 89

5. AiBctAlE JlE =X JIS -

- Il AR 2 2F ( ), —KGLWIN = S)g2 S8t 23 (
- QEE HRe 25 2F ( )
6. |2 |42 ERR LED HE? Yes( ), No( )
7. KGLWIN Ol 218t oile] BIAIXI LHE -
8. DIt T2 AFR : XI5t Z2 103 ( )
9. 789 0l REO L =X AE &g :
10. JIEH Ol =XIE QIoH ASE ERE #E g
1. ole4el Ex
o BHE( ) F=IIE( ), EX ANRAA 2Z0f 2H( )
B 2 )
o 2HE( ) o CHAIEC! ofle 2+
12. Ol SAHl CHEH ATNI &9

13. B2 A& +

0x
N

10-7



wo
<k

==

w

10 &

10.42t5 A2

Ct.

L

| P=ge

s

2= 5 S
A& 320 s EHE K& & N O

wl

oK

0
Ok

il

Ct.

IR

240 04

olet 1 CH

st EgE

201 O

2 3

ol

1
al p
ol m Du @
M2 .} = !
gp oD 3 m k4l
< Aﬁ ar MM W = -
m N = oo S -
= s &N = # v S =
o i ol Dl S = ol .n_uuu 100 m H_ ar
(i — ol 2 oo Z ™ ~ &) KK mr - 0D 31
S = g = =< i < N 31 ol <ir
aBF S N = . a o o |. 2|8
25 o slgw . 228 S ]
i (PR BT o ok < R 3 m_ i I_
2 ok 7 — M o B = l o Ul
= 00 .E._” s 5 & = RJ oy M# Rl O|._
o K @ S | s = s N ol S
51 4 o o« o4 Al Q@ M 5 © oo
or /SR © oD n _ ey - _
A L5 BE 5} N ol IR
ar K = "& o I 0 5 5 o0 30
ol Ml o N 1] . = s M0 pd i
. WH S _ =4 i o~ U S o Ik I K M — o = 18]
. —1 s> 3 - oo & 0] .xr_ ﬁ_ I
o . a s 5o < wl =
. w o<y = '\
o o 1F
ar o U
ol t B |
e _ | w o[
Ok = | Fo|° A
— RO — < o) 2 ol
) 1) = or — 8
i & = u
E_;_.o IS w <| 70 nk N
o z) 1] MO o Q) o)
C A ul = G =] el o -
I N LN w = + s Ik
o Ry h 7 = 7
Jr = _ JI= .._m_: o ) E.m = e
o o .I_C w F - _J 1| ar b--{F--9 .ME <] JF
= < 5 M H P en|| W — J m& [ -
i R ~ M R I = o a v n
o = vl —oo— 51 ~ >
5 T 8 —o o
- 0o 3 =
<0 o Lwos L
) < o o= M:_ Qo ~ m_ﬁ o
P — < @ i) R0 [ —— = e o @r_m
o = Gl ul — 0 = o ~ 5%
o S 3 = Uo Jl o < O o= o] o3
ol & = R 0% © ir - < ™
o o3 — WA | =
ol 5 ar <
o n —— ]
al &5 m_. —
ol &

10-8



cl=

dl 10 &

10-9

o
100 |®|
=
g |
< - o U
3 — o U~ Mk U
& <+ m S 2 o R ooz
K H__l I oD = K] . - O |®.
: = i Mo 75 > oJ =
—oon X O o S Mk 2
= ® of Rl = S oF un H__u 20 =
< A o= =) o
<D e 20 o 5y % il s 0 _m @
M o LR — @u__ ) = >0 d
Ly = ol m tmo _M,r 2 ol m/_._ > — ...... ﬁvW
o <1 e} %_ N o T 0D Q
0 2 - < @ g oo | & "Moo o
= @ — v ooy K ! = o7 IF A
=) i0D H=l-e g _L|._ T = < N 0 =
o Ar w3 Ik =) 110 S = N
Ik RD - 0o Mo op) - = S U o
. . A o W o 2= &
=) I+
5 _m%maﬁgm WSSz
2 : W =~ 3 W I v
ol o I U \é ~n o3 =) wo2r =]
=0 w 5 . KF T W x 2 0 Br
< 0 ok Z0 ! _ + _ ‘— ok D._n U o3 il
=~ A mo ol ﬁl . °w
5 B Toae —) =& = .
= uono oy = [ M
- 3 OF —
ok = o R®o H o o oo = oy
S = N H o e 3 OH _.:._
T © o R O o T F ]
if - o o m.E K0 ol o ﬂm 2 & m ] 110y .
o = M S 4 g 4 _ F
Al = g0 = ol & o KO o - o[
(! OFJ RS o & nd R =z =
= 8 _.m_lof%m w3 0 =
- D n K L ol = o 33 ir
_._._ _ E = = a7 .HM 0] o) 1o 0 o Z0 o uk
- =5 9w g mF oo | iy G
ol 1 wT U s ~ R < 4 2 OF il Bl T
S W =8 3 A I
) W ® - o . - dm G 5
o= 0 S s S 5T 3 o %+§T@; 5 0 -
ol = F K o — 4 | K Hzl—e
N | < o = . §
: o v 3 W =
< Wyl B o= |
|
= _ ar < ._,A.H_ 70 00
WS 54 o8 r O
oJ R <R
[T &b -
5o S g 2
s N o )
o o N
T




wo
<k

==

w

Al 10 &

o0 |1
Ll N i — [
S ul u o | i . -
- of o = b ] Kl n
~ B W 5 o o i RORTS K
Ss | T RE (R ¢ 3 TN e
= ! 0
w4 _ NI o ° R e o0 Rl
R’ oy R in S < o o teamant 5
o mw w P O 5| Wy O 5 o ] b
@ Ul - A| I RO S| R & RO . w
=| & o ! o m @& X —© i %0
o o ! = a8 + 5 m o
oo B s ¥ 5B & = oo U < 4
= T 5 o < u___o = = 3
of 10 LN T =1 S S/ mr — oD
S ) L]
pd ar N T = o 94 p
e ~ ol ml i bal WE WE M| o -
o R __A_E.T_Alrw“l R BT 7 R U T 1| [
+ o I oz R A& W O A m
W< - S WO W R0
i
—
TS [ Ll [ 1 L
K . u W = )
i) ] 0 t =
o) w <H o Mun = W . 10|
o ﬁ|+r|||. LA u s 3 © 00 1 ~
_| = 5 9 - ok 53 NE
o w % OF = I3 AT s
=< o RO @ = Rl - Bo I
o0 W 3 - 5| 8 R
®| ® W= Wi Z | T o1
5 NI ue O Db O = o H| B 2
: o5 |EEZE B T :
N g N = = R = -
) R e T8 ol ¥ s ® g
s b= oT oz i L5
o —| 8 S |2T=wt | — =z ® 5w | T_AIJNJ. A
o v 2 = 0 Mo mow Ko o oF
X W w o _El._ m R W W —| 3 20 70
] =
- 3 - > o .
< = m_m S Al = A0
SO0 o0 = B W R
[ IR TR = mrows o8
r 5 £ F o S A T

10-10



Im
8-
(Il
3>
i

10.502E L&t
21E3 M == CPU AMEH ol S x|
essage A & ol = X
= g (FO06)
e Al AE EHE RM O YA ImHEOIL =
U] N=80EE | hooos S Hmolaol gy H2 NS =8
0S RAM Ofl 24 0S RAM Ofl 24 h0002 K| LHEAIAE ROM O] IOtE= A= A/S Q&
0S RAM G124 | OS RAMOIZL | 10003 m7 | WRAIAE ROMOl DEEl AL S Q8
HI0IE RAM | CIOIES RAM _—_ =
ol B h0004 PO GIOIEl RAMO| ItE=l H=R A/S RE
EEmE o o — o P -
Gate Array ANEA HH X2l 82 G/AJF O _
ol G/A Oiled h0006 21 | @ me A/S 28
CPU 0S &2l Watch Power Off & HJIS ¥
o5 woT =34 | O WOT O} 500 SA | pog Timer 01124 A/S 28
=2 RAM Common RAM )
W ol 24 h0009 SON =22 RAM I /F 0l ] A/S @&
Instruction - CPU Jt dlis EJtss FE0| Z&&
ac gz | O 2=M | hooos N | ge (auxE) AIS 28
Flash OI2 | User Memory h0OC 7| &I E Flash 2210 Read, Write T%hWEa
2l ofled 0l 24 X %S E=2 Sol & WA
otetolH tetole h0020 ESON st I2t0lEel LH=E0l BFRHLE et Wes
0Ol e ol 24 M3-Sum Ol E8l &= =38t
Operation Operation h0030 PSON BCD HHEAIO 0~0I12/2] Digit It U= | Eel Step 2 LIsS
0Ol e 0l 24 (&1t a2 =38t
788t Operand YHE U6 B2
WOT =1t WOT =1t h0031 PSON A28 AI2HO| watch dog &3 AlI2tS T2 7)ol X[ AZH Al
olled et ER 2t2 =36t 1ketol™
g £FolHU Z=z
s &
RUN & PGM Change X RUIN = Z 2724 Change Al 0iled RIN = Z2728 DIt
20 olled h0032 S AL 22X LUAS
Change 0l 24
T2 PGM Change h0033 &t T2 MAAl Olefgast 22 D208 3A g
Change Ofled | Ollcd M FL
2c 2c h0040 CPU Dt il E0tsst Hdol Z&E Olld Step= =&
M=ol M3A0H ESON a2
Missing END | Miss END Z27)24o DFAIZH0l END
20 T2 h0041 ESON T2 )=S0 END HHO| gls &R IS &
Missing Miss RET Oilled h0042 X Tz ) AERE 20 RET ZYE0| |RETYHH &g
RET X271 = B2
2H
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N 10& Ecd= #E
e
1EE= Message (Foos) | CPU &SEH = 2l = Xl
Missing Miss SBRT Ofled h0043 SN T2 )SHOA CALLEHEOl JA= | Subroutine T2 1M
SBRT 0fl24 d AERE 20 RET 0| ESE]
gle &2
JWP~IME ™S JWP(E) Ofle h0044 X D)= D279l
Ol JMP~JME & Ol H JMP~JME HE 2 =F
FOR~NEXT & | FOR-NEXT Ol h0045 SN TZ )= FOR ~ NEXT T2 7)ol
olled ZAE oA FOR~NEXT HHE S =&
MCS ~ MCSCLR MCS ~ MCSCLR h0046 X Tz )= MCS~MCSCLR oA Tz 7)o
2 0l olld ol MCS~MCSCLR @ & &tol &
=3
MPUSH~MPOP & & | MPUSH~MPOP Ol 24 h0047 X T2 )= MPUSH~MPOP & & Ol T )9l
0l 2 MPUSH~MPOP &t01I & £+ H
Dual Coil Dual Coil h0048 SN TZ2)ME Device E 5 A8 | Z2 12| Device
olled 0l 24 st &= =3
Syntax Syntax h0049 PSON T2 XMl H#REA T2)2Mo N3 ¥
olled ol 24 Lt Load, And(Or) Load HCIAIE | =&
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PLC 2t S&I5HI| ASHA= KGLWIN &0l SAIZE(COMI~8)E HEFGINH FHAIL.
X

e lim2 ZE2RE - 5@ - §H38= 8 ELLL
o ZJI3tBl= EEEA0 CIZEZRS-232C 0 EF T /USLICH
o TAlEl LHE2 KGLWIN AISE2ZANE FX0tH FHAL.

o ETHERHES




D20 B8 = +FA HSOZ2 WSS Mo AAAAS £F6ts JIsUUDH

NS MFLE TYe SN T2 D0l EMWats CIAEI0 ASY. S HEXE M

D20y 2o ATRE POM NEOR ANEUC 1SR Y T2y NESI| Mo
SOl M50 HEE 4 gi= R0 NSHY DYS 018G oL IE =




]l ] ol ]

oJ|
Rl DRDBRDL | BbhDBBD
aﬁ__ mm
y, %
= K
2
wr

£1-3




=
-

=1 ANA

m

02

9|

0

2) Jl2 ItetolH

PLC O] &0 L&t JI=2=0 IelllelZ Xl &<, E0IH HAHRX,AM AXS EFY (Scan
Watchdog Time) ,PLC S&I2E, & ZE A4  BAINX 2 S5 EFHELICH

= nlehnlel [is7 21HE 22| 21 HI0lA 215 AlE dldl.kpr]

(51 2 26yEe| & & [PIDOUN)|PID(CAL)|

CEE 2 EMOIDN 2HA-— [ EREE
L: Py = I*** 100 msec oo - IIE” == TE A2 (ms):
) 10 msec 192 - |ZR0
M: Iﬂﬂ _ Iﬂﬂ I J|2 =u T
I megec 251 - 285
100 msec IM“1 - I191
10 mse IW B IW S = EHO|: IED #10ms
1 msec |51 - |£55 FLC E& QO
C: [192 - [5G
W A HA B ES
O |SEDD = |4EDD 22HA €3 ( PO00x )
[ OHaE 259
& |BD —|99 or1r 2rsr
VW E22E MY HHAE A rE

(1) XA
o LIS CIHIOIAS EXAI CIOIE SXI(2HX]) HAE HAEELIC.

(2) EFOILH ZAHIXI &F
e 100ms / 10ms / 1ms ZHXIZS EHEILICH
(100ms / 10ms BF AXGIH LIHKA Y0l HEC2 1ms ENOIHE AXELICE.)

(3) AW XS
o AFBXI ZRO8O| MA 43 (RS 2AY SHO2, T2 39| 2 518 AIS &FGls
o

wetile=z, AlZtel 282 10ms == =0 6,000 ms DK JFSELIC

4N

(4) &= &3
o v

o U ZEH A& EE,8H MKl S22 ANEY EE 8 S= 288 I AAEELITH




HI
U
N

i
(e
|

== Z0 o
1) F e oy
& & J| = o =
FO000 RUN 2= CPUJIRUIN 2% ©°I A= 0n
F0001 OT2)HPE CPUDI Z2)&H RE o1 AL 0On
F0002 Pause 2& CPU Dt Pause 2& ©1 Z< 0n
FO006 Remote 2% CPU Jt Remote 2 21 &= 0On
F0007 - -
FO008 ~ FO009 - -
FO00B ~ FOOOE - -
FOOOF SToPHHE =~ STOP H&E ==& Al On
F0010 &AL On Al On
FOO11 &AL Of f &FAl O f
F0012 1 A2 On 1 A2 On
F0013 1 A2 Off 1A Off
FO014 Of A2H BEA O A2H BHA
FO015 ~ FOO1F - -
F0025 ~ FOO2F - -
F0030 ESES] SOE Ol ZAAl On
FO031 d0F Z0E Oid ZMAl On
F0032 WOT Ofl A Watch Dog Al2F Ol 244 Al On
F0033 WEEL R L/g%?%l fiﬁ;)on (FO040 ~ FOO5F & &t JH Ol &te
F0034 HHE 2l &2 Ol&f BHE el 80l JI= gt 0I5t 3 On
F0035 ~ F0038 - -
F0039 Y Hald CIOIE w0l & 22 0n
FOO3A A CIoIE offed A OIOIE Setting Gicd Al On
FO03B T2 WS RUN & Z=272 Edit Al On
F003C T2 UHE ol RUIN & Z=Z )& Edit Oled Z44Al On




s=o Zajoe
(Fgo 230l La H=)
3 = s & =
FO03D ~ FOO3F - -
FO040 ~ FOO5F /0 oiled

FO060 ~ FOO6F

e 25 ME

FO090 20ms ==J| Clock
FO091 100ms #=J| Clock
F0092 200ms Z=J| Clock
F0093 1s =] Clock
F0094 2s &=J| Clock
F0095 10s &=2| Clock
F0096 20s 37| Clock
F0097 60s 3=J| Clock

A
o
=)
\ 4
A
o
=4
\ 4

FO098 ~ FOO9F

FO100 User Clock 0
FO101 User Clock 1
FO102 User Clock 2
FO103 User Clock 3
FO104 User Clock 4
FO105 User Clock 5
FO106 User Clock 6
FO107 User Clock 7

Duty WA XIEE A BH3 0n / Off BH=

|—| | [ DUTY FO10x N1 N2 H

N2 A4 Off

On Off

A
A 4
A
A 4

FO108 ~ F101F

FO110 ek olel 212 Aok Oflet &M Al On

FO111 Mz 21 Aab ZoP0rel AL 0On

FO112 Hel Sci HAAH 2 JHel 2 Al On

FO113 s Off OUTPUT & A=Al On

FO115 AL ol Sl (eHRl) AL Ol ZAMAl On(cHXl &)

FO116 ~ FO11F - -

F0120 LT 2a13 CAP Hluw & Bk S <52 B2 0On
FO121 LTE Z2c13 CAP Hlw &b 21k S <5 ¢l AL On
FO122 EQU 22 CAP Hlw &H&H Zak § =52 B2 0On
FO123 GT 2cl CAP Hlw &H&b Zak § 52 B2 0On
FO124 GTE =did CAP Hlw &4 Z1k §1 2521 2 On
FO125 NEQ =did CMP Bl A&k 2k Sy = Sp @1 22 On




220 oo

(FE 2ol 28 A=)

3 = 7 = A =
FO125 NEQ Z212 CMP HIW ©1&k 2D Sy # Sz @ HS On
FO126 ~ FO13F - ~
FO140 ~ FO14F FALS 815 FALS 20 28t DEBS K&
F150 ~ F16F - ~
F170 ~ F173 - ~
F180 ~ F183 - ~
F190 ~ F193 - ~
F0200~ FO20F - -
F0210~ FO21F - -
F0220~ FO22F - -
F0230~ FO23F - -
F0240~ FO24F - -
F250 ~ FA9F - -
F0500~ FO50F EIC AM Al ECH A A HE
F0510~ FO51F E A AM AR A AN A HE
F0520~ FO52F BT AM AIZE B AM AR KHH
F0530~ FO53F A EIOIE (E/E) AIH HIOIE(H/€) (RTC SH2S Z=EAl)
F0540~ FO54F A EIOIE (2/Al) AIH EIOIEI (L/Al) (RTC SH2ES Z=EAl)
F0550~ FO55F AXH EIOIE(2/%) AIH HIOIE(2/=) (RTC SH2ES ZZEAl)
F0560~ FO56F A HIOIE (/) AIH EIOIE (BE/ ) (RTC SHIZE FZAl)
F0570~ FO58F - -
F0590~ FO59F Ol A & T2 ol A" HE
FOB00~ FOB3F - -

2) NF S delo] 2
& = D) = = H
910 2H 1/ 0azHE | TR iﬁf;;iﬂ%?{/lgﬁgg;fiam FANS.




S=o Zaoy
3) DY S ol Vgt
(1) ZH I/08E& DZHR
10 o %*Xﬂ= /0 &8s %*HIJ/O HoIHE
N&Eot= el XAE X&s5t= dIXAH
PO00 04700 04800
P004 04704 04804
(2) AIAE HiANE 29
& & LK =3
04900 Olled Pointer
04901 =, =
04902 2, Al
04903 =, =
04904 Olet 2E
SXAZE 20 16 O DR SSELICH 17 HE X0 2A5tH HS0 LMst EXAIZ0I
AKX CHal 17 80 ZXAI201 = ELICH
H X 0lled Pointer
04901 ~ D4904 ANAEN EXIAIZ 13
04905 ~ D4908 AAEE EHXIAIZ 2 3
04961 ~ D4964 AAE EXIAIZE 16 3




253 oo S 0ol Hoy/ZLES S
£ 3. 2HHHS £F O0IEH MO/2UHE 2

¥ 7.2 E PLC S SOl ST OIHIE MEIIST OIA AJWE B (HOIK 7-10 ~ 7-24
S olBiECS CINE 2HE /85401, AP0 1Z 60~69 10 HIOi (AP0BO~64) EE DLIEH

HE HFotX 210, QBEHS S& OO (MO & 28 Xd,
(=3 ]

A
g Fh= ¥ 28 8 2UHE)E MO/2UHEE = A= £ OE LICH

@

= Mod
= =2 o

0.
el

3.1 &IHH MO/Z2LIBHEE DNEE S+ D dXAH 2%

5 | 94 A= dls &1 HOIX
04450 | OIHHE Ol H XIZ (STOP,FWD,REV,Fault Reset,HIAEXI) S WHE. | 733 &1
MO
04451 | OIHE O H & FoH KBS WHE. £3-2 &1

OIHEISl ST AEH(ZYE/AYe 2SS, §&3, B35, &
=1} 04470 £3-4
X &Ef S) & 2LIHE.

1]
]

BHE

o
K

04471 | CIHHEIS & = =02 2LIHZ. F3-6




223 olHEo S& Oolg HMO/ZLIEE g
3.2 MOl (PLC =& => 2HH)
(1) iS7 QIHHH I X H

> OIHE =M X¥S 98 PLCS S2 D FIXIAH

S D dXAH sk oAl S

QIHE =M= XI& x 100

(6l& =0/, 2HH ZF=1 30Hz
04451 OIHEHS Fhte XA
XN&2 otei™, D4451 O 3000 2
MOF &)
> OlH Z2
1) QHE S H2t0IEeS s &0 4&™§HLICH.
nE Jls ¥3a SA38g Hl D
DRVO7 Freq Ref Src PLC -

2) sl 20l A0 2208s A-EL
(0]

Ck. MOO0OO 2 &0l ON &2 S D dlXIAHE D4451 Ol
4000 O MA04X1d, [MetA QIHEBlE XIE It 40.00Hz 2 £€FELIC

b

MODOoD (14000
o | MOY  C4000 14451
B EHD

A\F o

APO60~64(PLC Wr Datal~5) £ &tLtcts, iS7 QIHE Foi+ XE9 S
Ol UCHH, D4451 S== IXNAEHE SoHA AHECNA Fo+ NES HE =
D4451 S== ZINAEHE SHAH AHEMA FD+= XNBS Weldd®, APO60~64(PLC Wr Datal~5) SO0IA iS7
OIHE =+ X8 B8 Y FAQ0 “0380Hex” & HF &0l U= MEtOIEHE HO0LM “0000Hex”2 & &G OF
LI

o =20l “0380Hex” Ot A




253 _oltElel SA Cole MO/ZLIHE U
(2) iS7 OIHHH 2& XH
P CIHEH 2& XNdS /s PLCY S D ellXNAH
£ D dXIAH =S AN LHE
BITO Xl
BIT1 U 2=
BIT2 qust NS
BIT3 Fault (Trip) *PRT-30 Trip Out Mode <
S0 et sS&EELCH
BIT4 HES
BIT5 25
BIT6 =e e
BIT7 OC Braking =
04470 OIHEl && AEH | BITS SONEES
BIT9 S e
BIT10 | Brake &S
BITHH | & 28 XA
BIT12 | 2gt& 28 XA
2 H AA = PSg=
BIT13 1 L A o (L
Option)
= g AAI S& (HEE
BIT14 1 . ot X t (LK
Option)
BIT15 | 0: Remote, 1: Keypad Local
> A Z2
1) QHE S H2t0IEeS s &0 4&™§HLICH.
e s 83 S "l
DRVO1 Cmd Frequency 10.00 Hz
DRV06 Cmd Source PLC
DRVO7 Freq Ref Src Keypad—1

2) KGLWIN £ A EotHAM Ol 22 o Z28s 2L LICH. M00T E&O0l ON =,
cl XIAE 04450 Ol 1 Ol

S= D dIXAH"
HOODT

16 |

EE

AF o

MELICH Metd QB = F2e(A2

H #1) 10.00 Hz 2 2™ ELICtH.

Q0o

R ho007 14450

ERD

“OIHE 28 X¥s 9

APO60~64(PLC Wr Datal~5)
D4450 S4 dIXIAEHE
D4450 S= dNABEE SoiA LHHGCIAN 28 XNEE UHaldH,

AUCHH,

HE 28 X&2 3
LICH

= StLtets, 157 OHE =& @Y 2S 99
s + g

ol Al CIHEINN 28 NEE WE =~ SisUCh

(=1
2o

APOB0~64(PLC Wr Datal~5) S0lA iS7
A0l “0382Hex” = HAFEL N U= Met0IEHE FHOLM “0000Hex”=Z & & 3HOF

=201 “0382Hex” It AFHEOf

e

]




253 _oltElel SA Cole MO/ZLIHE U
3.3 2LIEHE (2/HH = PLC S4)
(1) iS7 QIHE & AEH Z2LIEHE
b OIHH 2d AH ZLHHEE f8 PLCY S D dIXIAH
£ D dXIAH =S AN LHE
BITO Xl
BIT1 U 2=
BIT2 qust NS
BIT3 Fault (Trip) *PRT-30 Trip Out Mode <
AF0 Oetd s&EHSLCH
BIT4 HES
BIT5 25
BIT6 =e e
BIT7 OC Braking =
04470 OIHHE =& AEH | BIT8 SONES
BIT9 g =
BIT10 | Brake &S
BITHH | & 28 XA
BIT12 | 2gt& 28 XA
2 H AA = PSg=
8113 1 = Xl b (LK ,
Option)
=0k dqd AA Sl e,
BIT14 1 . ot X ot (LK
Option)
BIT15 | 0: Remote, 1: Keypad Local
> A Z2
1) iS7 CIBE S Hmel0leHE TS 201 8d™ELIC.
e s 83 S "l
DRVO1 Cmd Frequency 12.00 Hz -
DRV06 Cmd Source Keypad -
DRVO7 Freq Ref Src Keypad—1 -
2) KGLWIN S A 8ol A CIS 22 Zz)s ZHASHLICH
pooso = AR
0 cl= 04470  hOOO1
poos] SEE NEE
6 = D4470 hog12
pogsez =BE BEE
12 = D4470 ho842
pooss S2E 2=E
18 = Da470 hog22
3) BX AEH0l= D4470 2 “h0001” LICH. (f19 “OIHEH 28 At ZUEES {8 PLC 2
E4 D0 Y XAEH E &)
534




SO0l MOi/ZLIEIE 2

SIHES S

3

=
'l'g

‘FWD” JI1E =alM

4) OlM eiHEH2 CXE 202

ES

S 0 dX

PLC <

Skl

_.u_
KO

=

=l

otOI A,

g 4¢3

“5.00 Hz"

=2
=

OIHHEIS CIXKIE Z2GEHZ DRVO1(Cmd Frequency)

6)

PLC oI S== D 2l RIAH"

st

o
A

£ 35




iS7 CIHE =38 =i+ ZLIHZE
> OIHEH &8 Fot+ ZUEZES 98 PLCS = D dlXIAH

S= 0 dlXAH X a4 U=

CIHHES &M £ Stz x 100

(BIE SO, &8 04471 S AUS

04471 =4 Fl=
[ 3125 ctH, S 2BEHS &4
Fo4= 31.25Hz &)
> oK =IO
1) iS7 CIHE 2 Het0IEE ChS 201 EHFELICH
it Jls g3 SFg Hl D
DRVO1 Cmd Frequency 29.00 Hz -
DRVO6 Cmd Source Keypad -
DRVO7 Freq Ref Src Keypad—1 -

2) KGLWIN S A™SIHAM TS 22 Z208sS ALelUt.
HOnz4
42 == DMTI 03000

43 ERD

3) CIHH CIXNE ZHSQ “FWD” € =AM 29.00Hz DAl Zetar 2& A2 LICH

4) OtcHet 201 D4471 £ A2H  “2900" LICH.

U300 MODZ4
4z == (144711 03000

43 ERD

5) DRVO1(Cmd Frequency) £ “30.00Hz" 2 &&HELIC. OIM 04471 Ol “03000" 22 AL D,
MO024 Z&I0I2F On ELICEH.

Os000 MOOZ4
42 == 14411 13000 |
43 ERD




254 iS7 OIHEH 25 &9 nOi2t0lH
£ 4. iS7 2IHH 28 &9 12t0lH
4.1 OIHH 2S¥<Y Ii2H0lEe (2LIEE dE)
Address Parameter Scale | Unit | R/W N U=
0x0300 OIHH 2 ¢ - - R iS7 : 000Bh
0.75kW: 3200h
1.5kW: 4010h 2.2kW: 4022h
3.7kW: 4037h 5.5kW: 4055h
N ) ) 7.5kW: 40750 11kW: 40B0h
0x0301 e == R 15kW: 40F0h 18.5kW: 4125h
22kW: 4160h 30kW: 41E0h
37kW: 4250h 45kW: 4200h
H55kW: 4370h 75kW 4480h
200V GHab KFEHAL 0 0220h
200V AFab AFHAL 0 0230h
olHE o2 FMot/ 200V EHab 2 A 0221h
0x0302 | MATEH(TAL A | - | - | R 200V erer S35 0281n
Ar) /2t BrA 400V SHAH XHHAL 1 0420n
400V &HAE XHHAL 0 0430h
400V ©Ha 2YHA 1 04210
400V &t ZHHAL 1 04310
0x0303 OIHHE 0S H& - - R Ex) Ver1.02 : 0102h
0x0304 Reserved - - - -
BITI5 |0 : Hab AEH
BIT14 |4 : Warning 248 AMEH
BIT13 |8 : Fault 244 AR (PRT-30 Trip Out
BIT12 | Mode E&gt0l WetM SZEHLICH.)
BIT11
BBIITT190 AEBT S
OIHHE 2 BIT8
0x0305 SH A N[BT [1: 25 ARE 2 0ia=
BIT6 |3 : ’g”—‘.% - e
BITS |5 : &=& HXS 6 : H/WOC SN=
BIT4 |7 : S/INOC SH= 8 : Dwell 2=
BIT3 |0 : &AX
BIT2 |1 : Hus 28
BIT1 |2 : Ggar 2=
BITO |3 : DC 2dZ (£= 0= MA)
BIT15
SlTH4 §_ 28 Xdg LA
S:Eg 0:9IIHE IR =
OIHE SF BT 2:App/PLC 35LH§§§ 485
0x0306 =OA T2 AA - - R 1710 4: = XHCH 5:reserved
- 6:Auto 1 7:Auto 2
BIT9
BIT8
BIT7 |- =4 X8 AA
BIT6 0:2IHE = 19IHE E3
241




S=4 57 OIHE BE A W2I0|E
Address Parameter Scale | Unit | R/W AN UHE
BIT5 2~4:Up/Down 28 =&
BIT4 5:1 6: |1
BIT3 7: V2 8: |2
BIT? 9: Pulse 100 LHEE 485
BIT1 n:sas6 12: App(PLC)
13: Jog 14: PID
15~22 : Auto Step
BITO 25~39 @ Ct&ts FIOb=
0x0307 JIME S/W HA - R (GIXI) 0x0100 : Version 1.00
0x0308 | 2IHE Title HA - R 0x0101 : Version 1.01
0x0309 Reserved - - -
~0x030F
0x0310 =9 M= 0.1 A R -
0x0311 =9 == 0.01 Hz R -
0x0312 == RPM RPM R -
0x0313 | 2H LIE8 & RPM R -32768 [RPM] ~ 32767 [RPM] (Z&A US
0x0314 = MY 0.1 V R -
0x0315 DC Link & ¢ 0.1 V R -
0x0316 =4 It 0.1 kW R -
0x0317 £ Torque 0.1 % R -
0x0318 PID elIH&A A 0.1 % R -
0x0319 PID I|&&H 0.1 % R -
0x031A H12H 2= - R M 12H =2+ EA
0x031B H22H 2= - R M 22H =+ EAl
0x031C | &&= 2H 2= - R SHEE DH 25 EA
0x031D Hz/rpm & €4 - R 0 : Hz &< 1 rpm &2
WOOXXOOSJ 1EF Reserved - - -
BIT15 ArE6HA 23
BIT14 INE=Xo ONIREIE=
BIT13 INE=Xo ONIREIE=
BIT12 INE=Xo ONEREIE=
BIT11 ArE6HK 23
BIT10 P11 (2210 SHXICH 2= 3)
BIT9 P10 (2210 SHXICH & 2)
e o ) BIT8 PO (2HZ 10 SHXITH 22 1)
0x0320 | CIXIE &= 3= AT P8 (J1= 10 Xl Ch 22 8)
BIT6 P7 (D12 10 SXO 2= 7)
BITS P6 (JI= 10 SHXICH 212 6)
BIT4 P5 (D212 10 SHXICH 218 5)
BIT3 P4 (D12 10 SHXIH 2 4)
BIT2 P3 (D12 10 SHXOE = 3)
BIT1 P2 (D12 10 SHXO = 2)
BITO P1 (D12 10 SR 2 1)
BIT15 AMNESHX %S
BIT14 INE=Xo ONIREIE=
- BIT13 INE=Xo ONIREIE=
0x0321 CIXNE &9 38 - - R BIT12 N=2a Al 2=
BIT11 AMNESHX] %S
BIT10 AMNZ2oIX %S




=54 iSr ol 25 A njclil
Address Parameter Scale | Unit | R/W AN WS
BIT9 AEBHR 22
BIT8 AEBHR 22
BIT7 AEBHR 22
BIT6 AEBHR 22
BIT5 Q4 (210 2d0] =& 3)
BIT4 Q3 (2 10 2dol =& 2)
BIT3 Q2 (&2 10 2Zylol = 1)
BIT2 Q1 (JI=2 10 TR &2 1)
BIT1 Relay2 (D12 10 2dl0l =& 2)
BITO Relayl (212 10 Zdl0l =2 1)
0: OFF ALEH 1: ON ALEH
BIT15 (COM85:Virtual DI16)
0: OFF AtEH 1: ON ALEH
BIT14 (COM84:Virtual DI15)
0: OFF &LEH 1: ON &LEH
BIT13 (COM83:Virtual DI14)
0: OFF &LEH 1: ON &LEH
BIT12 (COM82:Virtual DI13)
0: OFF AtEH 1: ON AHEH
BIT11 (COM81:Virtual DI12)
0: OFF &LEH 1: ON &LEH
BIT10 (COM8O:Virtual DI11)
0: OFF AtEH 1: ON ALEH
BITY (COM79:Virtual DI10)
0: OFF &LEH 1: ON &LEH
At C1x e BIT8 (COM78:Virtual DI9)
0x0322 ozt me B - | R 0: OFF &'Ef  1: ON AtEH
BIT7 (COM77:Virtual DI8)
0: OFF AtEH 1: ON AHEH
BIT6 (COM76:Virtual DI7)
0: OFF AtEH 1: ON ALEH
BIT5 (COM75:Virtual DI6)
0: OFF AtEH 1: ON AHEH
BIT4 (COM74:Virtual DI5)
0: OFF AtEH 1: ON ALEH
BIT3 (COM73:Virtual DI4)
0: OFF AtEH 1: ON AHEH
BIT2 (COM72:Virtual DI3)
0: OFF AtEH 1: ON ALEH
BIT1 (COM71:Virtual DI2)
0: OFF AtEH 1: ON ALEH
BITO (COM70:Virtual DI1)
0x0323 | MEHEl DE HA| - - R 0: M 126 1: M 22
0x0324 Al1 0.01 % R org=2 =1 (J1=10)
0x0325 Al2 0.01 % R org=2 =2 (J=10)
0x0326 Al3 0.01 % R Olg@ 23 (2 10)
0x0327 Al4 0.01 % R Olg@ 224 (2 10)
0x0328 AO1 0.01 % R Of¢2 =21 (J1= 10)
0x0329 A02 0.01 % R Of¢2 &= 2 (J1= 10)
0x032A A03 0.01 % R Olg@ =23 (2 10)
0x032B A4 0.01 % R Ole2] =24 (2% 10)




S=4 iS7 OIHH 2S ¢ m2i0lg
Address Parameter Scale | Unit | R/W S =
0x032C Reserved - - - -
0x032D Reserved - - - -
0x032E Reserved - - - -
0x032F Reserved - - - -
BIT15 Fuse Open Trip
BIT14 Overheat Trip
BIT13 Arm Short
BIT12 External Trip
BIT11 Overvoltage Trip
BIT10 Overcurrent Trip
BIT9 NTC Trip
e Xl Et BIT8 Overspeed Deviation
0x0330 Eg FE-1 R BIT7 Overspeed
BIT6 28 2N Eg
BIT5 =g 24 EE
BIT4 Ground Fault Trip
BIT3 E-Thermal Trip
BIT2 Inverter Overload Trip
BIT1 Under load Trip
BITO Overload Trip
BIT15 ArESSHA &3
BIT14 ArESSHA &3
BIT13 ANESHA 23
BIT12 Slot3 & JtE &= 2
BIT11 Slot2 & Jt&E &= 8%
BIT10 Slot1 & Jt& &= 8%
BIT9 No Motor EE
e Xl EFE B Exter Brake EE
0x0331 Elja lg}z—z B - | " B:E J|X§te|onazlg ?E; EE
BIT6 Pre PID Fail
BIT5 Parameter Write Al Ol
BIT4 ANESHA 23
BIT3 FAN Trip
BIT2 PTC(ME HIA) Trip
BIT1 Encoder Error Trip
BITO MC Fail Trip
BIT15 ANZBHA 22
BIT14 ANZBHR 22
BIT13 AESHA 23
BIT12 ANESHA Z3
BIT11 AECHA H3
BIT10 A ECHA H3
dg e Eg & BIT9 AESHA Z3
0x0332 o A I B Ve AEOA S
BIT7 AECHA H3
BIT6 AECHA #3
BITS AESHA Z3
BIT4 AESHA Z3
BIT3 JIIHE Lost Command
BIT2 Lost Command




224 iS7 OIHE ZE 3 mel0lE
Address Parameter Unit S =
BIT1 LV
BITO BX
BIT15 AZSHA %28
BIT14 AEZBHA %28
BIT13 AZ6HA 238
BIT12 AZ6HA 238
BIT11 AZSHA 28
BIT10 AEZBHA %28
BIT9 AZ6HA 238
H/W Diagnosis BIT8 MNEBHK %S
0x0333 Trip A& - BIT7 AN S
BIT6 AZSHA %28
BIT5 AZ6HA 238
BIT4 Gate Drive Power Loss
BIT3 Watchdog-2 Ofl 24
BIT2 Watchdog-1 Ofl 4
BIT1 EEPROM 0Off &4
BITO ADC Ofl &
BIT15 AZ6HA 28
BIT14 AZ6HA 28
BIT13 AZ6IR 23
BIT12 AZ6IR 23
BIT11 AZ6HA 28
BIT10 AZ6HA 28
BIT9 Auto Tunning &!IH
JIgH C
0x0834 | Warning =2 - S:E ojg';:;ggf;
BIT6 ANIDH LEH
BIT5 0B
BIT4 FAN SZ&
BIT3 Lost command
BIT2 Inverter Overload
BIT1 Under load
BITO Over load
fgiggi; Reserved - - -
0x0340 On Time &M Day R | 2IHEI MR0 EHA U= & 2=
0x0341 On Time & Min R |On time o & 245 HASt & =
0x0342 Run Time &M Day R | 9HEOUNM 2HE 58 & L=
0x0343 Run Time & Min R |Run time 2 & ==& M2t & =
0x0344 Fan Time &M Day R | &g o MOl =8t & =
0x0345 Fan Time & Min R |Fan time 2 & 2=+ Hst & =
0x0346 Reserved - - -
~0x0349
0x034A Option 1 - R 0: 8l2 1,2: Reserved
0x0348B Option 2 - 3: Profibus 4,5,6: Reserved
7 RBNet 8,9: Reserved
0x034C Option 3 - 10: PLC 20: External 10-1

23: Encorder




224 iS7 2HH 2 ¥ Ii2t0lH
4.2. CIHH ZS¥4 0Oiciole (Mo &)
Address Parameter Scale | Unit | R/W A =
0x0380 =0k XA 0.01 | Hz | R/W g =04 &%
0x0381 RPM X & 1 RPM | R/W X RPN & A
BIT3 00lMd 12 Bi3st: =gl A
BIT? 00lAd 1 2 B3t : Trip 2lME
- BIT1 |0 : etk X 1 s Y
0x0382 =8 A= R/ BITO | 0 : STOP X 1:RUIN XI™
Ex) Metst 2®X&:0003h, Hetst 2F K|
2:0001h
0x0383 b AlZ2H 0.1 sec | R/W s A2t 23
0x0384 2 A2t 0.1 sec | R/W 25 A2t 23
0: OFF XI& 1: ONXI A
BIT15 (COMB5:Virtual DI16)
0: OFF XI® 1: ONXIH
BIT14 (COMB4:Virtual DI15)
0: OFF XI&® 1: ONXIH
BIT13 (COMB3:Virtual DI14)
0: OFF XI& 1: ONXIH
BIT12 (COMB2:Virtual DI13)
0: OFF XI&® 1: ONXI ™
BIT11 (COMB1:Virtual DI12)
0: OFF XI& 1: ONXIH
BIT10 (COMB0:Virtual DI11)
0: OFF XI&® 1: ONXI ™
BITY (COM59:Virtual DI10)
0: OFF XI& 1: ONXIH
Jhat CIXE o= BIT8 (COM58:Virtual DI9)
0x0385 ON/OFF B - | R 0: OFFXIZ@ 1: ONKIH
BIT7 (COM57:Virtual DI8)
0: OFF XI&® 1: ONXIH
BIT6 (COM56:Virtual DI7)
0: OFF XI& 1: ONXI &H
BIT5 (COM55:Virtual DI6)
0: OFF XI&® 1: ONXIH
BIT4 (COM54:Virtual DI5)
0: OFF XI& 1: ONXI &H
BIT3 (COM53:Virtual DI4)
0: OFF XI&® 1: ONXIH
BIT2 (COM52:Virtual DI3)
0: OFF XI&® 1: ONXIH
BIT1 (COM51:Virtual DI2)
0: OFF XI& 1: ONKXIH
BITO (COM50:Virtual DI1)
8175 0 OFF XY 1: ONKH
(2% 10, 0UT36:Q4 Define O  “None” )
= 0 : OFF XI¥ 1T ONXZE
0x0386 E'éﬁ%ogfia - - R/W BITA (2H& 10, 0UT35:Q3 Define OI  “None” )
8173 0 OFF XY 1: ONKH
(210, 0UT34:Q2 Define Ol  “None” )
BIT2 0 : OFF X1 & 1: ONXK™H




S=4 iS7 OlHiEf

OH

S ool 20|

Address Parameter Scale | Unit | R/W AN LHE
(21= 10, 0UT33:Q1 Define Ol “None” )
BIT1 0 : OFF XIH 1 ONKIH
(D12 10, 0UT32:Relay2 Ol “None” )
8170 0 : OFF XI& 1 ONKXZE
(D12 10, OUT31:Relay1 Ol “None” )
0x0387 Reserved - - - -
0x0388 PID HlIH&tA 0.1 % R/W PID dIHedA XIEE WE.
0x0389 PID &84 gt 0.1 % R/W PID I &t&Hgt
0x038A
~OX038F Reserved
0x0390 Torque Ref 0.1 % R/W E3 ™
ox03g1 | W PLoiSmiTtorq“e 0.1 | % | R/MW Nurst 2Ej2l €3 2I0IE
ox03g2 | W NLeigmiTtorq“e 0.1 | % | R/MW Hurst 5lM £3 2l0|E
oxo303 | eV PLOISmiTtorq“e 0.1 | % | R/MW ourst QEj2 €3 2I0IE
0x0394 | Y NLeigmiTtorq“e 0.1 | % | R/MW st 5M €3 2|0|E
0x0395 Torque Bias 0.1 % R/W &3 Bias
0x0396 Reserved - - - -
~0x0399
0x039A Anytime Para iS7 o CNF-20&H g2t= &3
0x0398B Monitor Line-1 iS7 o CNF-21&H gt= &3
0x039C Monitor Line-2 iS7 2 CNF-22HH gt=2 &3
0x039D Monitor Line-3 iS7 2 CNF-23 & gt=2 &3
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2 5.2 Contact & (

HA)

I
0l

=

£5.2.1 DC 2ol0AHS HJ|X™2 (EMF : Electromotive Force)dt ARC &4 &
OleH O EHO0AM2E 20| Relay

DLHBO0| OFF HE =28 =%~+=H Volts 2| 2HE
M 222 1/2L1° 2 XIS 2H =0 0l MUXE S & A0l 2o T2 ARC &
= ZEAIRICH

® O _ [ E]
(=) '
e—— O T ©

O = ~= Volts
| Relay &&
O

e=L x di/dt

<Jdg 24-2> 9I|H™

A

%l— gk AH

£5.2.2 CR5HHAHe SLEF
SoIEF0 et SYEFS Al FHLUH(HER It = HHAMEH HR)S =40l OIELC.
Ole &9 33 M52 =itg 3% 88 022 00N =8H=s9 30| = 0.
(1) Incandescer amp Loa } Mercury Lamp Load | 3 times (3) Fluorescent Lamp Load
5 i 510 10 times
‘ .
| ; 1
1
| .
(4) Motor Load (5) Solenoid Load 6) Electromagnetic Contact Load pacitive Load
i 510 10 times i 0 to 20 times le = 310 10 times lo = 20 10 40 times
. . % i ‘
W‘ ‘l ‘le h ‘
‘ | s ; 1 1 ' {|
1 =g v ' !
"H“M | N—
.y - |
<Jg

£4-3> ACFotilAe = HF2

SEfet 301
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£5.2.3 ACRotHlA &SI

ACHLC A0l S8t Point OllA Relay &2 JHH I gt=s2 3R HE 252 2el2
St gtsfto 20 AE=Noz M20|ls TH, Ol 88 &% U409 J010| =L,

O O Load Voltage /

4 \WWIVEAVAY

Vin
o | 0
<8 24-4> ACE35t Switchingtl A2l | &S|
£5.2.4 ARC & SR L 4SS0 2t 88 MES HS
S&EO HAMEBE xUote SAEBIF RAYYAU FI|MEo 9 A ARC A0l 2ME B2,
YMEMH, Ol &0 SEEAHL dH EM5= 0 A

8 5% &0 HES Hab)
0

oI5H0f 4+ EEOl Aol

g Cathode
T
/ \ Anode

<8 245> ¥ MHEH3S
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£52.5 Foto dg & M= Relay &L =% 2}
1) 2ot& e xtolol g =% Hiw
DCFQo| FRE MR L (£201)0l So FHH AN IF SHA & ZF2AH LI
Btsto 2 MRII MOI(E# ) XCH AC Mo HR2= Zero MRAE JIFESZ WXH(Crossing) &l DI
HEol 8AX AJI0 o8 A 0I2= 0C o HLREL &5},
[ AC20VHERE 8- DCUVHEYS |
1000
L.
100 .
"
10 N
—
1
0.1 05 1 2 3
<8 24-6> AC/OC Mt +=H
2) 2ot EF0 2 +=YHlw
0C RERote BR= HI|ME0| LMoY, ACRERGe 2= AE(Cosd)0l EMoHH =0
=HE HEAIIU, JEROHHME SIS0 LMGHA H2H ACHERSIAl S22 a4 10|
TEZ 22 SGEAI= MHoielol EC.
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AC LI DC RE=Sol0A EMEE HI)HHS S=+ot)| ?loll CRalz, U0ILE=2l2, Varistor 22
SE For=s0 P4ot00F MgFote It 432 FUE = It UL, 0l U 235329
XNz Fot L= EEEU ItE ItE+S £20H RFote SFU ek S dseS =0IE

GE MBAA0A SAIE Relay 82 EHEF OILHOIA AISot0i0F B0 =8 dFES =
g =+ Q2 &% E8 Fol FFHF2 15~20 82 AH&tot= A0l BHE Aot

£53.1CRaz2 4

1) Ratel &

0.5~1/ && Voltage (0l : 2ol
2) Catol A

0.5~1/ &#& Current (0l : 25l&EZJI 0.1AQ HLRS C&42 2 0.05 ~ 0.1uF)
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£5.3.2 Diode 8l 4 (DC HolQl H=202 cHEE)
1) Diode A&
SI2FH(E)2 2F 108 Olatel HAXL LIS JIMOF otH, 352 3|29 MFRE) 22
gt OlAahe =1,
2) Zener Diode & &
SI2HHE)D 22 MO Zener Diode E A2 OF SHLE.
(0l : 3 2A 0| DC24V 2 [H Zener Diode &2

O O (o] O O
Diode L Diode
I E 7 I |j
O
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M Headquarter
LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea .

M Seoul Office

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea

.

Tel: 82-2-2034-4033, 4888, 4703  Fax: 82-2-2034-4588

E-mail: automation@Iselectric.co.kr

.

B Overseas Subsidiaries

.

« LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan)

Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz

.

« LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-411-8730-6495 E-Mail: jiheo@Iselectric.com.cn

.

+LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-510-6851-6666 E-Mail: sblee@Iselectric.co.kr

.

LS ELECTRIC Vietnam Co., Ltd.

Tel: 84-93-631-4099 E-Mail: jhchoi4@Iselectric.biz (Hanoi)

.

Tel: 84-28-3823-7890 E-Mail: sjbaik@lselectric.biz (Hochiminh)

« LS ELECTRIC Middle East FZE (Dubai, U.A.E.)

.

Tel: 971-4-886-5360 E-Mail: salesme@lIselectric.biz

« LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands)

.

Tel: 31-20-654-1424 E-Mail: europartner@lIselectric.biz

« LS ELECTRIC America Inc. (Chicago, USA)

.

Tel: 1-800-891-2941 E-Mail: sales.us@Iselectricamerica.com

M Overseas Branches

LS ELECTRIC Tokyo Office (Japan)
Tel: 81-3-6268-8241 E-Mail: jschuna@Iselectric.biz
LS ELECTRIC Beijing Office (China)

Tel: 86-10-5095-1631 E-Mail: khpaek@Iselectric.com.cn
LS ELECTRIC Shanghai Office (China)

Tel: 86-21-5237-9977 E-Mail: tsjun@lselectric.com.cn
LS ELECTRIC Guangzhou Office (China)

Tel: 86-20-3818-2883 E-Mail: chenxs@Iselectric.com.cn
LS ELECTRIC Chengdu Office (China)

Tel: 86-28-8670-3201 E-Mail: yangcf@lselectric.com.cn
LS ELECTRIC Qingdao Office (China)

Tel: 86-532-8501-2065 E-Mail: wangzy@Iselectric.com.cn
LS ELECTRIC Nanjing Office (China)

Tel:86-25-8467-0005 E-Mail: ylong@Iselectric.com.cn
LS ELECTRIC Bangkok Office (Thailand)

Tel: 66-90-950-9683 E-Mail: sjleet@lselectric.biz
LS ELECTRIC Jakarta Office (Indonesia)

Tel: 62-21-2933-7614 E-Mail: dioh@lselectric.biz
LS ELECTRIC Moscow Office (Russia)

Tel: 7-499-682-6130 E-Mail: jdpark1@Iselectric.biz
LS ELECTRIC America Western Office (Irvine, USA)

Tel: 1-949-333-3140 E-Mail: ywyun@lselectricamerica.com

www.Iselectric.co.kr

20 5 AfS

LS ELECTRIC Co., Ltd. -

DIMME] = M&5E MH|L, S8 7IEX]E

#3.1544 -2080 | 2oz, www.lselectric.co.kr

ARB-EEML| M2 XISE HIE Y ® Ko el olnglo] HEE £ AUSLICH

W 2 MESEA 8447 SHLTHZ 92 LSEUER 145

m TYRe
MNe3Yd TEL: (02)2034-4623~38  FAX: (02)2034-4057
e TEL: (051)310-6855~60  FAX: (051)310-6851
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