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A Safety Instructions

» Use this board after read Safety Instruction of this manual carefully
before using and follow the instructions exactly.

+ Please hand this user manual to end user and trouble shooling manager

« After read this manual, keep it al handy for fulure reference.
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Safety Instructions
I

SAFETY INSTRUCTIONS

Before using the product ...

For your safety and effactive operation, plaase read the safisty Instructions thoroughly before using the
product.

» Safety Instructions should always be observed In onder to prevent accidents or risks with the safe
and proper use of the product.

» Ingtructions gns separated Inke “Waming” and "Cavtion”, and the meaning of the terms 15 as follows;

/' Warning s symbal indcatos the posslbllty of serious Inkay or death If some

applicable Instruction ks violated

. This symbol Indicates the possbility of slight Injury or damage to products If
/1y Caution
some applicable instruction is violabed

» The marks displayed on the product and In the user's manual have the
Tollowing meanings.

& Be carefull Danger may be sxpecied.

& Be careful! Eleciric shock may ooccur.

» The user's manual should be kept snailable and accessible to any user of the product even after K's
beer read.



Safety Instructlons

Design Precautions

”~

A\ Waming

» Install a safely crouit external to the PLC that keeps the entire syslern safe even when
there am problems with the exdemal power supply or the PLC module. Otherwise,
zerious trouble could result from eronecus output or emoneous operation.

- Outside the PLC, construct mechanical damage preveniing Inferiock circults such as
o sop, p creults, wpper and lower Imits swliches and

k-
When the PLC detects the Tollowl| bk Rwill stop calculation and tum off el output In
the case of welchdog timer eror, module inkerface enor, or ol herdware errors.
However, one or more outputs coukd be tumed on when there ane problems that the PLC
CPU cannot detedt, such as malfunclion of aulput dewics (relay, transistor, ete.) fiself or 1O
contoler. Bulld a fal safe doult exteror to the PLC that will make sure the equipment
operates safely at such imes, Also, bulld an exismal monoring cincutt that wil monior any
singia outputs that could caisa sanious foubie.
» Male sure al external load connected 1o output does NOT evceed the rating of output
module.
Overcumrent exceadng the reting of output module could cause fire, damage of emoNEOUS
operation.
» Bulld a clreult that bms on the esdemal power supply when the PLC maln module

power is tumed on.
If the exdemal power supply ks tumed on first, R could nesult In emonecus oulput oF emonesus
operation.
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Safety Instructions for design process

[

/1 Caution

» Do not bunch the control wires or communicalion cables with the main circuit or power wires, or
ingtall them close to each other. They should be installed 100mm {3.94inch) or more from each
other.

Installation Precautions

7

/1N Caution

» Usa the PLC option card in an emvironment that meats the general specification contained in
this manual or datasheet.

Using the PLC opbon cand in an emdrorment culside the rangs of the genenl specifications could
reaul in alaclric shock, fire, e hion, axnel damaga to or ion of the product

» Compietely tum off the power supply before loading or unioading the module.
Not coing 50 could result in slectric shock or damege i the product

» Make sure all modules are inaded comectly and secunely.
Nt cloing 80 could cause a malfunciion, fallure of drop.

» Make sure IO and extension connacior am installed comecity.
Poor conneclion could cause an inpul or output falure.

» When install the PLC option cand in ervironment of much vibration, be sure 1o insulate the
PLC opfion card from dinect vibration.
Not doing 50 could cause eledirnic shod, fire, and emonecus operation.

» Ba sure o thene ana no foreign substances such as conductive debris inside the module.
Condudiive debris could cause fires, damage, or emoneous cperation.

e/
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Wiring Precautions

f /1 Waming

» Completely tumn off the external power supply when instaling or placing wiring.
Not deiryy 0 could cause slacinic shack o tanmage i e product.

» Make sure that all terminal covers are comectly attached.
Not atiaching the terminal cover could resut in eleciric shoclkc

/1 Caution

» Be sure that wiring Is done comactly be checldng the product’s rated voltage and the terminal

leyout,
Incorrect wiring could result in fire, damage, or efronecus operation,

» Tightan the terminal screws with the specified torque.
If the taminal screws are loose, k could result In short circulis, fire, or emoneous opersation,

» Be sure o ground the FG or LG terminal to the protective ground conductor.
Not doing 50 coukd resuit in eroneous operation.

» Be sure there ane no foreign substances such as sawdust or wiring debris inside the module.
Such debris could causs firs, damags, or emonecis opanation.
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I
Startup and Maintenance Precautions

( /1 Waming

» Do not touch the terminals while power is on.
Doing 80 coukd causs shectric shotk or et -

» Swilch all phases of the exdemal power supply off when deaning the module or retightening
the terminal or module mounting screws.
Nat doing so could result In elediric shock or eroneous cperation.

» Do not charge, disassembie, heat, place in fire, ghort circuit, or solder the baltery:
Mishanding of bettery can cause cvertaating or cracks which could result In Injuny and fines.

/% Caution

» Do not disassembile or modify the madules.
Doing 80 could taurse nouble, eronecws operation, nury, or fre.

» Swiltch all phases of the external power supply off before mounting or removing the module.
Not doing 5o could cass falure o matfunction of the moduls,

» Use a cellular phone or walky-talky more than 30cm (11.81 inch) away from the PLC option
carnd.
Not cicing 5o can couse a malfunclion.

Disposal Precaution

”

/1 Caution

» When disposing of this product, tneat it as industrial wasbe,
Not doina o could cause polsonous pollution or explosion.

.
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Chapter 1 General

Chapter 1

General

1.1 Guide to Use This Manual

This manuel includes apech

jons, functions and handling instructions for the PLC

option card for dedi i87 invarter. This manual is divided up chaptars as follows:
No. Titla
Deacribes configuration of this manual, unit's for features
Chapter 1 General .
and terminalogy.
Chapter 2 System Describes avallable units and system conflguration In the
il Configuration | IS7 PLC option card.
Dy genaral gp of units used in the PLC
Chi 3
it Es] option card.
Chapter 4 CPU
Chapter 5 | Input end Cutput | Describes each kind of Menufactured goods' usage and
Vari Hfications.
Chapter@ Usaga of. arious | specl ons.
Functions
ST Irverter y y ” : .
" |Destribes the most imporant funcion which s
Chapter 7 | Control/Monitoring i B o
) controlimonitoring of PLC option card of iS7 inverter.
Function
Chepter 8 Communication | Deserlbes the bullt-in communication function of PLC eption
i Functlon card.
Dagcribes the fems to ba checked for long-term normal
Ch 9 Malnta
ik MeNe® | operation of the 157 PLC option card.
y Describes the vardous operation erors and correclive
Chapler 10 Troubleshooting .
actiona.
Desorbes parameter seiting for basic 11O and
dbe 1 Dafiniti
Appen Systam Defitions communications module.
| Appendi 2 Flag List Describes the types and contents of various fiags.
Control and
Apponti Muniluring:npeci'ﬁc I:;m::ls m:nr;t:les control or monitoring of the specific
Inverter Data )
Common Area | Describes the common area parametaer of 137 Inverter need
Appendx4 | Parameter of iS7 | ed for control/imonitoring of iST inverter.
Invarter

= This manual does net describe the programming method, For thelr own functions, refer
to the related user's manuals.




Chapter 1 General

[1.2 Features

1) 187 PLC option cand ls compact type which l& Integrated the function of GPU, Input and output,
and communleation function. FLC option card has faatures of below described.

{1) High speed proceesing
High speed procassing of 0.1ps/Step

{2) Various bulli-In functions
PLC option card can perform the various system by Just using the one option card.
« Fast processing applications
- Fulse catch: Allows the option card to read a pulse which has a width as small as 10 =,
- Extemal Intamupt: Using In varous applications witth bul-in 6 Interrupt Input that
High-priority avent which requires Immediate responsss.

+ The Input filter function halps to reduce the possiblity of falsa Input condiiora from
axtermnal nolse, such as signal chattaring. The fliler ime can be programmed from O to
1000ms.

+ Using RS-232C and RS-485 bullt-in port, the option card can connect with axternal
devicas, such as parsonal computers of monltoring devicss and communicate 1:N
with extemal device.

» Using builtin PID control function, PID control system can ba constructed without
Lising separate PID module.

{3) Batbary-leas
The user's program can be saved permanenty without batiery, bacause it is sored in
EEPROM.

{4) When program is edited during processing, it is stoved in EEPROM autormatically.

(5) It supports the Master function at Modbes-RTU protacol.

(6) It can easily do On/Off of the systern, uting RUNISTOP awitch.

{7) it can save the program permanently in EEPROM by aasy aediting with KGLWIN.

(B) Strong self-diegnostic function
It can detect the causa of ermors with more detailed emor codes.

(9) k can pravent unintentional reading and writing, using password.
(10} Various program execution funclions
External and intemal interrupt program as well as scan program can be exacuted by

sefting the execution condition. Therefore, user can set various progmm execution
mades.

1-2



Chapter 1 General

1.3 Terminology

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

Terms Definition Remarks
A programming and debugging tool for the MASTER-K
KGLWIN sevies. |t executes program creafion, edit, compile and -
debugging (A computer software).
Intsmal memory area of the GPU module which ls used
VOImagsArea |\ hoid 1O etases. .
Abbreviation of 'Real Time Clock'. it Is used to call
RTG general IC that -
contains clock function.
Supervises the pre-set execution times of programms and
‘Watchdog Timer | wama if a program ia not complated within the pre-sst -
fima.
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Chapter 2 System Configuration

Chapter 2 System Conflguration

| 2.1 Systam Configuration

2.1.1 Baslc System

Input points & Points (NPN/PNP))
Output points Relay output 4 points
RS2326 1 port {Program download from KGLWIN)
RS485 1 port (Modbus-RTU Master/Slave)
Display LED 2 ea {Green: RUN LED, Red: ERROR LED}
Swiich 3 step switch for RUN, PAUREM, 3TOP
Clock function Builtin RTC {Real Tima Clock)
Data Back-up Data of latch area and RTC data through using CR2032 lithium
battery)

24
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22

2.1.2 Product Block Diagram
PLC option card for IST Inverter serles’ block dlagram Is as following.

Bulltdn R§-252¢  UF Qurtput Signal

Main Function

CPU

» Signal procassing
-. Operating System function
-. Application program saving function
-. Data saving function
-. Application exacution function

Input

» Convert the Input signal and data to proper sighal level from
confrolied device.

Output

» Convert the output signal and data to proper signal level from
actuator and display device.

Communication

» Corigure the 1:1 communication sysiem to connect with PADT
{KGLWIN} or byilt-in R$-232C/RS485 communication.
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2.2 Extarior of Product

Lrssaasareremsdaanirs

[ Symbol Name Usage
LED RUNLED On state: Local Run {SW1 position ls RUN) or Remote Run {SW1
positien l& PAL/REM) and Selact the RUN lcon at KGBLWIN.
1) Flickering : K flickering when Emmor is ocourred,
kED: ERR LMD ) OFF : It Ia Off at nomal operation.
1) RUN paosltion : Program Execution
2) PALU/REM posiiion : Temporary stop, Remote Rung/Stop
w1 Mode Switch Exaciian ok
3) STOP positon : Program Stop
1) Factory default state. Do not use other setting. Please
contast LS ELECTRIC customer service center.
BA Nomal
& State
NON
- PLC OS Download
Jumper 2} Do not operata the jumper as below seting. Please
eoriact LS ELECTRIC customer sarvice center.
B
oG 05 Download mode
NON
@ . 1) ON: Salact the communication terminal resistor of RS485.
» T'"“T" Seleciion | /it in resistor 120 ohm.)
Mmper 2) OFF: None

23
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24

[ Symbol Name Usage
1) NPN mode: Connect terminal input {PO0~P05) with 24G.
P
i NPN mode
N
3 NPNIPNP
Selection jumpar | 2} PNP mode: Connect tha tarminal input (PO0~PCS5) with
24P,
k ! PNP mode
N
R8232C
CON1 1 with KGLWIN
connector
1) Function : Maintaining of the Latch area data and RTC
o data at power fallure
Bettery | SRRV INSRON | 5) pattery type: Coln type Iihiurn battary (CR2032)
pal 3) Life : about 4 years with powser off {(normal temperature,
capachy 220mAh assumed)
2: B{RBS485)
4: Terminal InputP00
| 6 Tarmingl InputP02
B: Terminal InputPi4
10: 246G
™81 Teminal Bleok
| 11: 24 (oulpul 5
12: Tarminal Output P40 13: Terminal Qulput PADC
14: Terminal Output P41 15: Terminal Qulput P41C
16: Tarminal ut P42 | 17: Texmninal Qulput P42C
18: Tanminal Output P43 19: Terminal Output PA3C
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Chapter 3 General SpecHicatlons

|3.1 General Specifications

The following table shows the general specifications of the PLC option card for IS7 Inverter serles.

No. Item Specificat]
Operating amblent
1 - s
Tarmpenatuns e
Storage amblent
2 ~ &
Temperalurs 280
3 Opar:ﬁ:“u::m 5 ~ 85%RH, non-condanaing -
4 ng ::hm 5 ~ 85%RH, non-condansaing -
0 wvibration = =
Fraguency Swaap count
10 <f<B7Hz = 0.075mm
67 <7< 150Hz [ 9.8mis” {1G} = .
’ v Conlimuous vibration Totmesfor | cetiat2
Frequonecy . i X,Y,Zaxs
105 f< §7Hz - 0.036mm
57 <12 150Hz | 4.8m/s” {(0.6G} -
« Meodmum shock acceleration: 147 mis® {156}
5 Shocks » Duration time: 11ma IECE11312
« Pulaa wave: half sine pulsa (3 shocks per axia, oh X, Y, Z ada)
Square wave L% ELECTRIC
Impulse nolge |+ 1,500V Inbsirial Standand|
Etectron| [ECE11312,
dischere Voltage: 4 kV ( Discharge by contact ) IEC 100042
Radlated
7 Nelss Immuntty | e IEC 811312,
agnetic | 27 ~ 500 MHz, 10 Vim
foid IEC 100043
pve—— I ool P L e
Burst noise Vot 2 v [EG1000-44-
8 Almosphers Free of cormosive gases and excessive dust -
k] Althude Up ta 2,000m -
10 | Polution degree | Lees than 2 -

1

Cooling method | Alr-cooling

i

El G An i

Intermational standards In the area of alectrie and d'aﬂmnlu.

2} Poliution degres: An indicedor, which indicates pollution degree, which debermine insulation

performanca of equipment.

* Polhrtion degres 2: Nomnelly, only nen~conductive pollition eccurs. Occaglonally, howsver, &
temporary conductivity caused by condensation shall be expected.

civilian institute who establishes
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Chapter 4 CPU Function

| 4.1 CPU Performance Spacification

The following table shows the general specifications of the PLC cption card of iS7 inverter.
item | Speciications

Ramark

Progran Contral Mathod

Cyclk: execution of stored program, Time-driven Intermupt, Process-
[triven intecrupt

O Control Method

Indirect Diract commend

Laddar im, Instruction Lt

29

[223 Instructions =+

Progmam Capacity

2 lontops

FO Points:

Dighal Input 6 polmis/Digtal Output (Relay) 4 poinis.

MO0D - M191F

POO0 ~ PROOS (Extemal Inputh,  FOD44 ~ POCHS (Exbemal Cutput) 1O Roley

KDOO ~ K31F

LOOO ~ LE3F

m (- R R

FO00 ~ FEIF

- 100ems: TOOO ~ T181 {162 point=)
- 10me: T192 ~ T260 (59 points)
= 17rm: T251 ~ T255 {5 points), Adjustnble by permeter setiing

CO00 ~ C2EE

|£00.00 ~ £89.99

DO ~ D45

RUN, STOP, PAUSE

Dedecis efmors of scan tme, memory, VO and power supply

Data of Latch and RTC area at basic parameter Is reserved when
power In tumad OfffOn wih maraury bettary (CR932).

Coiirolled by commands, Relay and PRC aulo tuning,
FAWM ouipul, menual culput, adjusisble cperstion scan time,
SV- Detta MV, Position and aigarithm

MODBUS protooal supporied (RS-485 1 port)

8 points

[RTGC Function

1 T Excapt for DRCV, m HMDA, HMDAP, HMDB, HMDBF, HBG, HBCST,
POSJOG, PRS, POSSOR, POSVEL, FWM,

PQOSORG, POSI

[0 ~ 1000 ma (Adjusinbis vis Basic Pamemeter)

[ nute’Second lable to set by KGLWIN

PLSOUT,
SCAL, SGALP, SNDE, SNOCOM Insiruciions

POSCTR, POSDST, POSIST,

a1
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4-2

| 4.2 Oparation Processing

4.2.1 Operation Processing Methad
1} Cycis oparation

APLC program ls sequentially sxacuted from the first gisp to the last sisp, which s callad scan_ This saquential
processing is called cycic operation. Cyciic operation of the PLCupbmu:d cantinues as long aes conditions
do not changa for Inkemupt processing during program Is Into the folowing

lagee:

Stages

[ |

Stage for the start of a ecan proceseing. It Ie executed only ona
time whan the powsr I applied of rsat ls axseuted. |t sxeciries
tha folowing processing.

P G reset P Execution of seif-diagnosis

I Data cisar P Allocating LD addreas and _typs

Input conditions are read and stored into the input image area

Input image Area Refresh
- befome i elarts processing.
Program oparation processing
Program sterte
! Program Is sequentially exacuted from the firet step to
H the last stap Program opsralion processing.
Program ends

The conkents stored I the output Image anea I output k> oulput
whan ofa I finishad.

Stage for retum processing afber te CPU part has finish
ed 1 scan.

The END p g following p g s d.
» Solf-diagnosis
P Change present values of imer and counter, etc.
P Processing data between

link module and communications module.
» Chedidng the switch for mode setting.

2} Interrupt operation method

Ifaulmu'lhnmumwhlr.hIsmqmdmbaumerﬂypmumdduﬂmmﬂmufuPLCpmgm

m, this

to Interrupt progr

am. The signal, whlch Infoum: the CPU nfmou urgsnt mndmom s called | Interrupt signal. The G
PU has twn kinds of Intarrupt operation methods, which are Inksrnal and extemal Inbsrrupt signal me

thods.
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4.22 Oporation Processing at Momeantary Power Fallure Occurrence

The momantary power failure ocours when the input line voltage to the power supply falls down
below the rated voltage. When momentary power fallurs ocours within 10ms, the PLC option card

pi wW. But If it 10ms, PLC option card stapa processing and all
ouiput urng off. And The re-start process is wcyuted as the power is re-applied.

1) Momentary power fallune within 10 ms

& — The op p la
Input
P
power faiura
within 10ma
2) M tary power fallure ding 10 ms
— The re-sbart process is sxscuted as the power is

Inpuk re-applied.
Power

Fower falrs seosedng

 romere |

1) Momentary power fallure

The PLC oplion card defining power fallure lz a state that the voliage of power has been
lowered outskie the allowable vadation range of it. The momentary power fallure ks a power
fellure of short Interval {ssveral to tans me).

4.2.3 Scan Time
The processing time from a 0 step to the 0 step of next scan is called scan ime.

1} Exprosslen for scan time
Scan time ig the sum of the processing time of scan program that the user has writhen, of the
task program processing time and the PLC eption card intarmal processing time.

{1) Scan time = Scan prog p Ing time + pt program p ing ime +
PLC option cand intemal proceasing fima
+ Scan program procassing ims = The procassing ime ussd io procesas a ussr program
that Is not specified to a task program.

+ Interrupt program procassing time = Total of the processing time of intarrupt programs
exacuted during one scan.

g time = Sali-diagnosis time + I/Q refresh time + Int
emal data processing time + Communications service proc
assing tma

= PLC option card Internal pr

43
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{2} Scan tima differs in with the ion or T ion of interrupt progr
ams and communlcation proceasing, ete.

2} Scan time monitoring
Scan time is stored in the following syatam flag area.
+ F50 : Maximum scan time (unit 1 ma)
= F51 : Minimum acan time {unit 1 ms)
= FB2 : Gurrent scan time (unit: 1 ms)

4.2.4 Scan Watchdog Timer
1) Waichdog timer is used to detect a delay which ig attril o abnommal tion of
gaguence program. (Watchdop time is set in menu of basic parameter of KGLWIN.}
2) When watchdog timer detects an ing of preset g time, the operation of P
LC cplion card I3 stopped Immediately and all output |a off,
3) Ifan ding of preset g tme ls cted In sequence program, use WDT
Inetruction, "WDT' 1 makes el d g ime to zero,

4} In order to clear watchdog eor, restart the PLC optlon card or changa mode to STOP.

- Setting range of wadchdog : 10 ~ 6,000ms {unit : 10ms}

4.2.5 Timer Processing

The PLC cption card use up count imer. There are 5 timer Instructions such as On-delay
Timer (TON), Ofi-detay Timer {TOFF), Integral (TMR), Moncataile (TMON), Refreggerable
{TRTG). The measuring rangs of 100msec timer ks 0.1 ~ 6553.5 seconds, 10msec timer Is
0,01 ~ 855,35 seconds.

L — T T
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1) Qurrent valys updste and Contact On/Off of On Delay Timer
The current value of timer i updated when the input condition of TON instruction tums On. When the
cument value reaches the preset value (cument value = preset value), the imer output relay {Txoct)

tume On.
[ | ] |
0 H els m 'is
Thmer Cutput Raiayy
TH i Vae 10+P7 t1 -+
fa
Curment
t % e B

2) Current value update and Contact On/Off of Off Dalay Timer
The timer oulput relay (Tiox) Is tumed On when the Input condition of TOFF I8 tumed On. When the
Input condition I8 tumed off, the cument value starts to decreass. The timer cutput relay (Twoox) Is
tumed Off when the elapsad time reaches fo precet ime (cuiment value = preset valus). Timer
diagram of Off Dalay Timer Is 88 below.

Thmer Input
Condition o “
Timer Preset ¥alus (FT) ter e 1:PT:
Timer Curertt Value (ET)
t [ t5

3) Current value update and Contact Or/Off of Integral Timer
The cument value will be increased when input condition is tumed On. Timer output relay is turred
On when the current value reaches ko imer preset value. Timer output relay tumed On keeps the
atatus bafora reset Input ls tumed On. Timer disgram of Integral imer |s as below.

Timer Input ] _| I—
Condton g lu| & [ .
Timer Output Relny |
Timer Presot Valus (PT) PT=4D+3-2 4+PT
Timer Current Value (i37'] /

wu B W
Timer Reset input —l
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4) Current value update and Contact On/Off of Monostable Timer
In general, its operation Is same as off-delay imer. However, the change of Input condition Is Ignored
while the timer is operating (decreasing). When current value reaches presst value the timer output
relay Is turned off and current value Is cleared. Timer diagram of Monostablel timer Is as balow.

Timer I
10 t 2] 13 t
Timer Qutput Relay | —
Timer Proset Valus 10] (04T tz] teer | taser
(L]
Timer Current Value
ED 0 t td t

5) Cument 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 ig not ignore the input condition of TRTG instruction while the timer is operating
{decreasing). The current value of retriggeratble timer will be set as preset value whenaver the input
condition of TRTG Instruction Is turned on.

Timer Input S
Condition 0
‘Timer Output Relay
Timer Preset Value
)]

Timer Current Value
€D — t

Timing Error
- Th fiming ermor of timers of PLC option card is ‘1 scan time + the time from O step to timer
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I

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 fellowings shows brief information for counter operation.

» Up Counter (CTU) increases the current value.

« Down Counter (CTD) decreases the current value.

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

s 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
« Input Condition (U), Reset Condition (R), and preset value must be existed.
-. The counter output relay is tured on when the current value reaches the preset value.
-. When the reset input is turned on, the counter output relay and current value is cleared as 0.

Input: Condition

Up Counter

U CTU Cxex
Reset Condition

R <S> mmx

(2) Down Counter
s Input Condition (U), Reset Condition (R), and presst value must be existed.

-. When reset slgnal Is turned on, current value reaches to preset value and output relay Is
tumed off.

-. The counter output relay is tumed on when the current value reaches 0.

Input Condition Down Counter
D CTD Cxx
Reset Condition

R <S> wox

(3} Up/Down Counter

+ 2 kinds of Input Candition, Reset Condition and Preset Value must be existed.

-. When Reset signal is inputted, current value is turned to 0.

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

. The counter output relay is tumed on when the current value is equal or greater than the
preset value otherwise off.
UpInput Condition

Up Doen Counter

U CTUD Cxwx
Dosn Ineut Condit ion

D
Reset Condition

R <S> oox
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(4) Ring Counter
« Input Condition (D), Resst Condition (R), and preset valus must be existad.

-. The cument value is increased with the rising edge of the counter input signal, and the
counter cutput relay is tumed on when the current value reaches the preset value. Then
the current value and counter output relay is deared as 0 when the next counter input
signal is applied.

Inout Condition Ring Counter
| i D CTR Cwmx

| Reset Condition

— — R <S> o

2) Maximum Counting Speed of Counter

The maxdmum counting speed of counter is detarmined by the length of scan tima. Counting
is possible only when the onoff switching time of the counter input signal is longer than scan
tima.

n : Duty (%)

t,: Scan Time [s]

n 1
Max. Counting Speed €, =—X(——
[ ng Sp T G t‘)

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

on
I o]
i
1
i ™ T2
11
TsT2 n= TieTz X100 [%]
T2
T > T2,n=- TIHT2 x 100 [%]
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4.3 Program

4.3.1 Classifications of Program

All functional elements need to execute a certain control procass are called as a "program’. In PLC
option card, a program is stored in the EEPROM mounted on a CPU maodule or flash memoary of a

external mamory module. The following table shows the classification of the program.

Program type Description
Scan program The scan program is executed regularly in every scan
The TDI programs are exacuted with a constant ime Interval specifisd
Time-driven with paramestar setting as below case.
Interrupt program P If process time Is neaded faster than everage 1 scan time,
{TDI) P If process time is neaded longer than average 1 scan fime,

P If process time is neaded with constant time interval,

Proceas driven

« Tha PDI programs are executed when extemal Interrupt Input Is

program

Intery)
pt program applied.
(PDI)
High speed el
|-g I Ut « This interrupt are when 1 task signal is
driven interrupt appliod
mscop | P
Subroutine « The s prog are when they are called by the

scan program with a CALL Instruction.
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4.3.2 Program Exscution Procsdure
The following diagram shows that how the CPU medule process programs when the CPU
module Is powsered on or switched to  RUN mode.

==

——
- Program kb whan
! L I tha condition In
Scan Program A * ¥ T Program satisfiad.
End Processing
1) Scan Program
{1} Function

-. The scan program |s exectted ragulary In svary scan from O step 1o [ast atep.

- When Intefrupts has occurred, CPU pauses scan program and axecubes comsaponding
Interrupt prograrm first.

-. Whan this Interrupt pragram finished, scan program Is to resume.

2} Inteerupt Program

{1} Function

- When an Intemupt accurs, the CPU module will stop the current operation and executs the
cormaapanding Intermupt routine first. After finksh the Interrupt routine, the CPU resume the
saguance program from tha stopped siap.

(2) Type
« BLC Option card provides 2 types of interrupt.
- The TDI (Time driven Doours with the period

- The PDI (Process driven interrupt) ocours with the status of extemal input.
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I
4.3.3 Interrupt Program

It describes the program structure of KGLWIN and Interrupt program to help your undarstanding
of Intarrupt function of PLC option card .  (Flease refar to KGLWIN user manual for KGLWIN
programming.)

Scan Program _
| Intarrupt 1
omprosnel T 8 l ‘ {Program 1}
P
i l_/" | Intarvupt 2
< l i
—
”/l’ Intarrupt 3 /' Intarrupt 2
[t ] | ( oo (|
| T Interrupt 4
< l [Program 4)
™~
= Interrupt routine should be written after END Instruction.
- An Interrupt factor that has higher pricrity ococurs while
other Interrupt that has lower priorty are executing, the
Interrupt routine of lower priority will be stopped and the
Interrupt of higher priority will be executed first,
- Allintamupts’  status | Disable when power Is applied.
=, To execute an Intermupt routine, usa the E| Instruction ta
enable the comesponding |
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1} Pammater Setting

Analog

i
Process D.‘.

Edit Inte rrupt x|
Internpt Typs ok ]
& {TiMe RN Process Diver ¢ HEC ‘
Cancel
Contact Mo : 0=
TOI Tirne: 100 « 10 msec
Edge :
H5C Ch No: ¥ = You enable to edit HSC in HSC
Parameter,

2) Time-driven Interrupt

Time-driven Interrupt occurs periedically with the constant Intarval assigned In parameter setting. In PLC
option card of iS7 inverter series, Available TDI is POOO ~ PO07 (B points) assigned in parametar setting

and period can ke designatad for each other,

3) Process-driven Inferrupt
Avallable Process-driven Interrupt ls P00 ~ PGS (B points) assigned In parameter setting.

In the parameter setting window, TDINT Indicatas time driven Interrupt and INT Indicates process.
driven interrupt. (Edge selfing can aslact Lp, Down, p/Down of input signal when Process-driven

interrupt i selected.)

- Imterrupt eignal Is Ignored when selHntemupt occure more then 2 timee during Imermupt procsesing |s
axecuting.

_T"I_?\LAT w& _—

{ax: fsing edge)

Itisinarea. It process the only final signal.

- |s avalable to maxdmum B palnts. If Process-driven intemupt used one, Time-driven Intermupt
can uss maximum 7 points.
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4.3.4 Error Handling

1) Classification of Erors
Erors aceur due fo verious causes such as PLC option card sysiem defect, sysiem configuration
fault or abnormal operation result. Emors are classified Inte fatal ermor mode, which stops system
aparation for system stability, and ordinary ermor mode, which continues system operation with inf
oming the user of lis error warning.
The maln factors that occurs the PLC option card arror are given as followings.

» PLG optien card hardwara defect

= System configuration emor

* Operafion ermor during exacution of the user programs
+ Extemal device malfunction

2} Operation mode at efror occurrence

In case of emor ocoumence, the PLC option card write the ermor contents the comespond
ing flags and stops or i its operati ing with its operation mode.

(1) PLC option card hardwars defact
The system eniars Info the STOP state If a fatal ermor such as the CPU module def
ect has occumed, and continues its operation if an ordinary emor such as cperation
orrer has occurred.

(2) System configuration srror
This emor occurs when the PLC option card hardware configuration differs from the ¢
onfiguration dafined In the PLC option card. The system enters Into the STOP state.

(3) Operation error during execution of the user programs

It the numerle operation error of these ermrors occurs during execution of the user pr
ogram, iis contenis are marked on the ermor fiags and the system confinues its oper
ation. If operation time overruns the watchdog time or O modules loaded are not n
omally controlled, the sysiem enters Into the STOP state.

(4) Extamal device malfunation

The PLC option cand user program datects malfunctione 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 occumence of a armor, the state is to ba siored in the representative system emor
flag FOOE.
2) For detsila of flags, refer to Troubleshooting.
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| 4.4 Oparation Mode

The CPU operstes in one of the three modes - RUN, STOP, and PAUSE mode. The followi
ng i peration pr ing in sach ion mode.
4.4.1 RUN mode

In this mode, programs are nomally operated.

The firet scan siart in the RUN |

Intallze data ansa acoordng b the

r, TA T Y

1) Processing when the oparation mode is changed.

Initiglizgtion of data arsa iz executed when the first scan starts and The possibility of axec
ution of the program is decided with check on its effectivenass,

2) Operation processing contents
IO Refrash and program oparation e executed.
(1) Intawrupt o with the lion of their starkup canditions.
(2) Narmal ar ion and ing conciitions of the loaded madule are checked.

(3) Communications service or other intemal operstions are processed.
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4.4.2 STOP mode
In this mocds, program am nat operaled, | con ransfer the progrem via KGLWIN in Remate STOF s,
In this mode, programs are not operatad.

1) Pr ing when the tion mode Is ch d.

The cutput Image area ls cleared and output refresh Is executed.

2) Operation processing contents
{1) VO refrash Is excacutad.
{2) Noemal or abnormal operation and mounting conditions of the kaded moiule are cheokesd.
{3) Communications sarvice ar other intemal aperations are processad,

4.4.3 PAUSE mode

In this mods, the program operation is temporarily stopped. If it retums to the RUN made, the o
peration continues from the state befors the stop.

1) Pr ing when the operation mode ch

Data registera and Input Image areas are not cleared and the operating conditions Just bafore t
ha mode change ks malntained.

2) Operation processing contanie
{1} /O reiresh s somcuted.

(2) Narmal ar on and g concitions. of the leaded madule are checked.
(3} Communications service or other intermal opsmtiones are processed.

4.4.4 Operation mode change method

1} Operation mode change method

Tha following methad Is usad to changs the operation made.
{1) Changa by tha made key of tha PLC aption card for iS7.
(2) Chanpe by the KGLWIN connactsd with communieation port of PLC option card’a CPU.
(3) Changa by the ‘STOP’ Instructin, during program axscttion.

2) Operation made change by made key
The method of operation mode change by mode key s as below table.
Mode Sefiing Key Poslilon Operation Mode
RUN Local RUN
STOP Local 8TOP
Remote RUN: Select Run Icon at KELWIN
PAL / REM Remote STOP: Select STOF lcon at KGLWIN
Remote PAUSE: Salect PAUSE lcon at KGLWIN
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If the operation mode changes from RUN mode to local RUN mode by the moda sstting
key, the PLC option card operates continuously without stopping.

4.5 Function

4.5.1 Self-dlagnosls
1) Function

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

PLC option card operation.

2) Watchdog Timer

The watch dog timer is an intemal 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 walch 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 ervor 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 tumed OFF) Therefore, when use FOR ~ NEXT or
CALL Instruction, Insert WDT Instruction to reset the watch dog timer.

1] WDT END 0 END
WOTReset WDTReset WoT
3) Emor History

‘When ermor ocgurs in CPU, Corresponding emor code is stored in special relay FO06.
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4.5.2 Forced Input/Qutput On/Off function

It is possible 1o inp out a
with OUTOFF instruction simultaneously, OUTCFF is prior to Forced /O On/Off.

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

. Forced /O on/off should be set for each input and output, the setting operates from the time t

data of the program operation results. When used

hat Force I/O setting enable’ is set.

. This selting can be done when /O modules are not really Ioaded.
. Select tha 'Set forced I/0" from KGLWIN

1}

e

Change Current |/0...
Forced I/0 Enable...
Set Forced |/0,..

——» Select 'Sst Forcad IO,

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

Device
B0

FEDC EADS 7654 3210 FEDC BASE 7654 3210

Edit Cancel
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Set ‘forcad 1/O data' by bit.

Set ‘forced 1/0 data enable’ by bit.

-. When forced /O set enables, forced IO function is executing.

Click

4118| LS5 erreic
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{3) Precaution

+Tuming the power off and on, changes of the operation mode or operation by reset s
witch doss not change the previous force on/off setting data. They remain within the
GPU module and operation is executed with the same data.

» Forced 1/O data will not be cleared even In the STOP mode.

» When seting new data, disable every /O seftings using the setting data clear function
and set the new data.

-. For detziled operation, refer to the KGLWIN user's Manual Chapter 7 ‘Force VO setfing.

2) Special data regigier for forced VO
The contents of forced IO sefting Is reglstered te special data register as below.
It Is pessible to use “forcad 17O function’ to program.

ltems Speclal Device
All Forced IO enable M1910

D4700 (Contact Input Enable Area)

DA4704 (Contact Cutput Ensblo Area) |
D4800 (Contact Input Data Area)

D4804 (Cortact Qutput Data Area)

3) Foree on/ off Procassing timing and method

Forced I/O snable area by bit

Forced /O set data

(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 sefting data and the replaced data will be output.
However, the force on/off seting does not change the output Image area data while it ¢
hanges the input image area data.
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4.5.3 Diroct VO operation function

This function Is useful when reads an Input relay’s state directty during execution of a program
and uses In the operation, or write the operation result directly to an output relay. Dlrect
Input/output Is executed by the 'IORF' Instruction. If this Instruction |8 used, the Inputfoutput
Image area will be dirsctly updated and applled to the continuing operations.

4.5.4 Systam Emor History

When the system is stopped by emror occurmencs, the CPU stores the error occumence time and
amar cods to the specisl data register area.

1) Spacial data register for Error history
The most recent 16 emor occurming imes and amor codes ers stored In the special data
reglster. if 17" emor |s occurred, the first ermor Is srased and 17™ emor histary s stored.

Arch Emor Occurmad Polnt
D4801 ~ DA904 The 1* eror information
Emor D4505 ~ D4908 The 2™ enmor i
Stored
Devica
D4B61 ~ D4Bs4 The 16" eror Information
2) Description of each word
Data araa Conterts Description
D4800 HOO001 Error accurred point
D490 HO30E Year: 03, Month: 5
D4aG2 h2812 Date - 28, Hour:12
D49C3 h3030 Minute : 30, Second:30
D4904 h0001 Emor code (h0001)
3) Clear ermror data

Use a 'data clear' function of KGLWIN.

Refor to the KGLWIN usar’s Manual Chaptar 7, for detalls.
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4.6 Memory Configuration |

The CPU module Includes two types of memory that are avallable by the user. One Is pr
ogram memory, which |3 used to store the user programs written to Implement a system

by the user. The other s data memery, which stores data during oparation.

Bit Data Area Word Data Area User Program Area
- F 00 -~ FFFF
PO DoDDd
O relay l_ Data Register Parameter setiing arsa
i Word
Meso D500 i
Aucery rebay Dagog | Reserved for speciel l User Program Area
MiES {3.040 puinits} | "M"
13 Special Timer presst value
M | T M| 1285 (256 worcs}
TODQ
Keop rolay Timar elapsed value
K31 (512 points) | == 1255 {256 words}
FoQ Coot
Special relay Counter preset valus
Fea (024 points) ¢ | {256 words)
Lao CO00
Link relay Courter stapasd
L&3 (1,024 WH’1 s C256 valus
TO0Q s00
Timer (100m) Step Controller
i {100 100 slops)
e IR 0 | aporsase | ®
Ti82
Timer (10ms)
T T
T251
Tirmee (1ms)
T2gp | SR T
€000
Conmter
b
G266
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[4.7 RTC Function

PLC option card for iS7 inverter series supplies RTC{Real Time Clock) medule 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 Onfine —Write Information — Set PLC Clock In menu.
% Connect+Download+Run+Monitor Start

&7 Disconnect

=) Moniter Start
Change Mode »
Read Information »

e Information > Set PLC Clock,,,
Change Password..,

— b fiite M B
Upload... = N
Werify,.., gl
Clear »

Flash Memaory »
EPROM >

Fallawlng message box will be displayed.
! x|

|PC Clock 2002/07/23,
|PLC Clock 2002/07/23, Tue 1352 WEI

Set by PC Clock:
Set by Mext Value

Year Month Day  Hour Min  Sec

Cancel
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{2) Read RTC data from special register

I'he followings sre the memory addness of preset data.
Speclal reglster Description Data
Arsa (Word) Upper byte Lower byte (BCD format)
F053 Lower 2 diglts of year | Month Hozo7
F054 Day Hour H2313
F055 Minute Sacond H5020
FO58 Higher 2 digits of year | Date H2002
Example : 2002. 07. 23. 13:50:20, Tussday
{3) Date expression
Number ] 1 2 3 4 5 [

Date Sunday | Monday | Tuesday |Wednesday | Thursday | Friday | Saturday

2) Time Eror
5 gecond / 1 month

1) I RTC stops or efor occurs, write new data to the RTC then error Is called off.
2) There is no written clock data in the RTC when shipped.
3) Bafore using RTC module, write clock data to the RTC first.
4) If the range of time is excesded, 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 cument sink and
slsciric current soures. (NPRUPNF types) To keep using the coll load as an output madule, medmum
opening and shutting frequency Is 1 secand On and 1 second Off.
Tha following dlagram showa maximum Iife relay for relay oultput.

IRY

A\Y
. \
\

——  [000'0}x) A3usnbasg
g
]

AC 125 Resistor Load
AC 30 Resistor Load
AC 250 Resistor Load

1

]

L.5 1 2 3 & 10 100

—= Opshing/shuiting of slectric current {A}
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[ 5.2 Digital Input Specification

1) Specification
S PLG Oplion Gard o IB7 Invertet
Numbsar of input Poinia 8 Poimts
Insulntion Methods Pheste-toupler Insulation
Rated Input Valiage DC24v
Rated Input Current TmA
| Operniing Voliage Range | DC20.4 ~ 26.8Y (Ripple: ks than §%)
Max. simutanesus nput pelnts | 100% simultanscusly On

On Voltege 7 On Gurrent

DC19¥ or higher / 5.7 ma or highar

Off Voltage 7 OFf Cusrent DCEV ar Iower /1.8 mA or lower

Input Impedance About 3.3 ki
Response | Of— On 15ma or lega "o
Tims On»Of 15ms or loes **"
Common Terminal 6 points / COM

it} It an be sat from O ms to 1000 me at KGLWIN.
2) Input dircult diagram
PLC eplion card wifing method is as follows. DC inpul specifications offered by PLC oplion card is to

be usad for both eleclric cument sink and eleclric cument sowrce. Detailed description of terminel
Rlock TB1 of product is s bislow figune,

o | B pa ez |rafra|ps [ 5 |2ar | pan| P [par P2V [ paz [P | puz | PE3
¥ storminalinouts R e 4 terminal outputs
z ¥ =
S 5 g
a8

J=iSSp N LY-SNOPOj [BUjULISY () 0RPEY | o
JUSEY NLLN-SNqPON [SUjULEY (-} RSN |
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Thig product provices the alx tarminal Inputs POI~POS of sxtarnal tewminal kikock (TB1).

4% NPN mode
1) Set the J3 (NPN/PNP salection umper) as below figure.

Terminal input ks
operatod te NFN type.

2) Wire the extemal terminal bock (TB1) as balow figure. PO wiring Is a sample wiring. Flease do wire

P1-P5 tarminal as sams method.

s e [ o Jeao oo |

[

Extemnal Switch

aav

4 PNFP mode
1) Satthe J3 (NPN/PNP selsction Jumper) as below figure.

Terminal input Is
openated to PNP type.

2) Wire the extsmal terminal bock {TB1) as balow figune. Thig products can output the 24V ag below
figure. PO ferminal ks wired with 24 V sutput. Plaass de wire P1~P5 tenminal as sams methed

[} 240

[ [ Tre oo e I T ]
PLC

Extemal Switch
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5.3 Digital Output Speciication

1) Specification
e el PLE Gption Card of IS7 Inverter
Output Polnts 4 points
Insulation Method Ralay Insulatian
Rated Load Vol./Cur. DC24V § 2A (reaistor load) ACZ20V J 2A {COS ¥ =1)/1 point SAMCOM
Min. Load Vol fCur. DRV ! 1mA
Mauox. Load Vol fCur. AC250V, DC110V
Current Isakage when off O.imA BOHZ
Max OniOff Frequency 1,200 imee / hour
Surge Absorbar None
Machanical Mars than 20,000 000
Rated on/off voltage/cument load 100,004 or more
Lifa Bk AC200V / 1.5A, AC240V { 1A (COS'F = 0.7} 100,000 or more
AC200V { 1A, AC240V {0.5A [COS'Y = 0.35) 100,000 or mors
DC24V 1A, DE10OV /0.1A (L / R = 7ms) 100,000 or more
Response | Of— On 10 m3 or less
Time On— Off 12 g of s

2) Output circult wiring

PLC option card wiring method is os follows. Total four aulput terminals {Reley output) PA0~P43 of

eudtamal termined blck (TB1

}oan ba used.

B
I}
4
-]

JRYTH MLH-FPON |RUIWLN (+) SEFSH
TN NLN-"GPoN PPujuuY (-] S3Fe

& terminal Inputs

4 terminal outputs

aNDP2

IR0 A YT
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P40 P47 P4z , Ped
R | B 0 4L 2 42 3
|d4|Z4P|PL|CIP4W|G|4Z|L|4|L|

PLC
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Chapter 6 Usage of Varlous Functions

6.1 Bulltdn Functions

6.1.1 Pulse Catch Function

In the main unit, & polnts {(FOOGO-PO00S) of pulse catch Input contact points are intemeltzed.
Threugh uglng this contact polint, 150 ps, short pulee signal, can be taken which can not be

exacuted 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, 30 the cperation does not perform ag user's intention. But in this
case through pulse catch function even namow interval of pulse signal as 150 25 min.

<an ba detecied.

2) Minimum input pulse width.
POOOO =~ POODS : 150

3) Operating Explanation
Input signal |_|
Input imege data
Sean 1 Sean 2 Socah 3
Stap Contents

scan1 | CPL) seneas Input when pulse signal, min. 150 s, ls input, then savas the atatus.

scan? | usad to bum on the region of input image

scand | usad to bum off the reglon of Input Image

4) Using Method

{1} Click the baslc paramater twice oh the project window of KGLMIN

{2} Select no. to use for pulse catch Input of the baslc parameter window.

For detalls of KGLWIN refers io the manual,
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62|

Basic Interrunt | CommChO | CommCh1 | PID{TUN) | PID(CAL)| PO S Analog | HSC
clathéea———————  TjmerBoundary—— Input Setting—————————
- = 100msec 000 - {191 Input Filter Time (ms) :

L ==
f 10msec 192 - [250 Basic Unit
N e SHEWL e
Imsec 251 - 2% I~ |
100msec |14 - ]St L = || poos - POOOF 10 =]

[ [ | WeehdosTme: [0 iome | P00 - PO [10_=]

10 msec poois - pooiF [10 =]
Imsec [BT - [255 PLC Operation Mode POD20 - Po023 |10 >
c @ - v Blown Fuse extended Module |10~
¥ Operation Errar T
: [B00 - [#B00 ulse Catch Set
D I~ Output during
s: @ -[® IvIv2FEW
WV Remote Access Control 4S5 6ri1nr

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 P00O0 to PO05.
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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 Fliter Time

Input Signal

Input Image Data

——
v | 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.

vter [New Project3]
Interrupt | Comm_| PID (tun) | PIDcal) |

e . [
— 100meecT: 000 - [191 Input it T )
e [
— o WrsecT; 192 - 50
L) Basic Urit o =]
i
100meec 1 [144 - [191
Wiatchdos Tine: [0 o

et [0 B

B pLcopmuieniote

oy oo e

o 1r arar

arsr
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6.1.3 External Interrupt Functlon

PLC option card for IS7 Invertar Serles can perform & points of extamal contact Interrupt by
usging input of main unit without special internupt module.

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

2) Extemal Intsrmupt procassing time
- PO~P5:10ps

-. Abova Interrupt processing time not Include the program processing ime of

extenal Interrupt Hself. It can be delayed by the proceseing time of Interrupt
ram.

3) Operatien Explanation

Extarnal Input signal —I

Scan program

Scan program

External contact ™\ [P
In case of accumence of / intemupt

End the interrupt
axternal intermupt signal program program process then
pause being executed scan resuma to executa
program and process scan program.
intemrupt program.

4) Function

{1) Max. 6 points can be used to axtarmal interrupt input within PODO ~ POUS.

{2) The number of extemal Interrupt can be sat max. 8. Namely, the number of extemal Intemrupt
is decreased by Time-driven Interrupt.

{2) The execution conditions of external Interrupt |s divided Into following 3 kinds.

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

- Falling adge : Intermupt occurs at falling edge of external Interrupt contact peint.

- Rising & falling edge : Intemupt occurs at both edges of extemal Interrupt contact point.
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5) Usage

(1) Click twice the parameter on the project windew of KGLWIN

(2) Designate contact palnt, no. of priorty and movement condition of the task program which Is

moved by Intsrrupt Inputting.

x|
[nterupt Typ =
© Time Driven = Piggess Difver ¢ HaC ‘ Lo |
Cancel
Contact Mo © 2 (e —l
TOI Time: i) msec
Edge ! [ Fisng =]

Interrupt Type Setting

HscChbo: [ '\

+ Vau enah\e to edit HSC'T
aramef

|| Time driven Interrupt

poriodic set

condition
© Risin|

@ Rising/Falling

Interrupt Input exscuting

o Fsllln:\

\

For the details , refar io KGLWIN manual.

Time driven Interrupt

execution perlodic set
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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 fo 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 the 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).

Maml.mlMV
sV MV pulafi || Conrl
calculation Automated MV g
module

Present Value 24

A

convertin, 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.
oP ion, Pl ion, PID ion and On/Off ion can be sel d easily.
* PWM(Pulse Width N ion) output is availabl
= The manual output {the user-defined forced output) is available.
« By setting proper parameter, it can keep stable operation regardless of extermal

disturbance.
« The operation scan time (the interval that PID controller gets a sampling data from
) is ct for optimizing to the system characteristics.

* SV Ramp and Delta MV function are available.

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

MY =K,xE
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® 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

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

@ If the Kp is oo 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.

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.

- : Deviation
— : Manipulating value
Deviation(E) Manlpulate value (MV)
Time
Fig7.1 MVbyP
——: Kpls too large
Oscillation E
p;/\ N == 1 Kp I8 00 small
/ /
sV
7 [ S srp—re = =
/e v N /
/7 Offest
/7
77
Time

Fig. 7.2 The relation between Proporticnal constant (Kp) and present value (PV)

6-7
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(b} Intergral Cperation (| Oparation)

@ With Integral operation, the manlpulate valus (MV) Is Increased or decreased
continuously In accordance time In order to eliminate the deviation betwaen the SV
and PY. When the deviation Is very small, the proportional operation can not produce
a proper manlpulate value and an offset remalins 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 ccoumed In | action to when the
MV of | action become that of P action Is called Integration time and rep ted a8
n

@ Integral action when a congtant deviation has occumed is shown as the fallowing Fig:
7.3

W=Qjm
4]

As shown In the expression, Integral action can be made stronger or weaker by
adjusting Integration time (TT} In | action. That Is, the more the Integration time (the
longer the Integration time) as shown In Fig. 7.4, the lese the quantity added to or
gubtracted from the MV and the longer the time needed for the Y 1o reach the SV.
As shown In Fig. 7.5, when the Integration time given ls short, the FY will approach
the SV In short ime since the quentity added or subtracted become Increasad. But, if
the Integration time |s too short, then osdlllations occur, thersfone, the proper P and |
value |s requested.

@ Integral actlon Is used In elther Pl action In which P actlon combines with 1 action or
PID action In which P and D actions combine with | action.

R a1 lazhn

Wil wzia

Btk [__ W ulD sty

Fig. 7.3 Tha integral action with constant deviation
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B

It takes long time to
get tha set value.

Fig. 7.4 The system

when a long ii o time givan

/‘/ If the integration time is
/ too short, oscillations will
/‘ Decur.
Fig. 2.6 The system response when a short integration time given

“Ina

Fig. 76 Thesystemr

when a ghori integration time is given
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{c} Derivative operation (D action)

(@ When a devistion occurs, due to ion of SV or dighurty D action
restraing the changes of the deviation by producing MV which is proporioned with the
change velocity (a velocity whose deviati at svary interval) in order to

aliminzte the deviation.

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

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

@ The period of time from when the deviation has cccurred o when the MV of D action
becomes the MV of P action is called derivativa time and is represented as Td.

@& The D action when a constant deviation occurred is shown as Fig. 7.6

[FEETY — Timz

PLaricn

Matrn

- Prazlin

RS,

r

Fig. 7.6 Deslvative action with a constant deviation
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{d) PID action

@ PID action confrols the control object with the ipulation quantity p d by
{P+1+D) action.
@ PID action when a given deviation has occumed iz shown ag the following Fig. 7.7.

Tine

i
L= TFTER S DT e
P

l

il o 11y

[N T — Tz

Fig. 7.7 PID action with a constant deviation

(e) Integral windup

All devices to ba controlled, actuator, has limitation of operation. Tha metor has speed
limit, the valve can not flow over the maxdmum value. When the control system has wide
PV range, the PV can be over the maximum output value of actuator. At this ime, the
actuator keeps the maximum output regardiess of the change of PV while the PV Is over
the masdmum output value of actuator. It can shorten the lifetime of actuator.

When the 1 control action Is used, the devlation term Is Integrated ly. It makes
the output of | control action very large, especlally when the response characteristic of
systam Is slow.

This sltuation that the output of actuater ks saturated, |s called as ‘windup’. It iakes a long
time that the actuater retumns o normal eperating state after the windup was occumad.

The Flg. 7.2 shows the PV and MV of Fl confrol system when the windup occurs. As
shown 23 the Fig. 7.8, the actuator Is saturated because of the lange Inltlal deviation. The
Integral term Increase unill the PV reaches to the SV (devlation = 0}, and then start 1o
decrease whils the PV s larger than SV (deviation < ). However, the MV keeps the
saturated status untll the Integral term Is small enough to cancel the windup of actuater.
As the result of the windup, the actuator will output positive value for a while after the PV
reached to the £V, and the system shows a large overshoot. A large Inltlal devlation, load
disturbance, or mise-operation of devices can cause windup of actuator.

&1
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There am gaveral mathods to avoid the windup of actuator. The mest popular methods
are adding ancther feedback system to actuator, using the model of actuator and stop
grating whan I8

P

- TN

Fig. 7.8 Example of integral windup

612
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3) Realization of PID control on the PLC option card
In this chapter, It will describe how to get the digltized formula of the P, |, and D terms.
(a) P control
The diglttized formula of P control |s as following;

P(n) = K[SV(m)~ PF(n)]

n : sampling number K : proportional gain constant
b : refersnce valus 8V : et valus

PV : present value

(b} I control
The continuous formula ef | control Is as following;
)= % et  integral term

K : proportional gain constart
Ti: integral time
o(s) : deviation value

By derivation about t, we can obtain;

% = %e whare, e = (S8V — PV} : daviation value

The diglized formula Is as follewing;

m:%eﬁ:} where, h : sampling perod

I+ 1) =I(u)+%¢(n)

{e) D control
The continuoue formula of derlvative tarm Is as following;
Td_d gy
i x ‘#D +D=-KTd 3
N : high frequency nolse depresslon ration
y : the ohject to be controlled (PV)

813
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614

4) Instruction and Parameter Selting
For the PID operation of PLC option card, ing 2 ir ion are

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

(a) PID8 Instruction parameter setting and explanation.
n Ed 2

Sean Timet 0 (1~1000rD Arsa)
Operation Mode: [0
(0:Auto 1z Man or Déres)
Man OP range: [0 (0~4000 or D Area)
Output Limit Yalue ==
‘ Mini [ (0~40000r D Area) ‘
Max: [0 (04000 0r D Area)

High Frequency Noise Removal Ratia:[0
(1~10.0r D Ares)

Propotional Gain: [0

(1~10000 o D Area)
Derivative time : |0 (0.~ 20000 o D Area)
Integral Time: [0 (0~ 20000 or D Area)

D Area Ranga : DO ~ D433

~Maode Command Set
™ Derivative ™ Integral
I~ Propotional [~ PWM

~PWM et

Peiiod |1 €10-100 or Dérea)
Contact |/ PArea (P40 - PST)

SV Ramp: [1 (0~4000 or DY)
anv: PO (o-go00.0r D2
BIAS Value: [0 (0~4000 or D Area)

PW(Cunrent): [0 (D Area)
SV(Target: [0 (0~4000 or D Area)

~PID Algorithm —
& verocity ~ positioning

x|

(1) Scan Time

(4) Output Limit Vaiue
Desi ini

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 tima constant
of system response for batter performance. Time constant is the time taken the
syslem’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)

(range : 0 ~ 4000)
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(5) High Frequency Noise Depression Ratio
High frequency noise remaval ratio is used for derivative control operation, and shows
the ratio of high frequency noise depression. If thera 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 |s 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 scalad up. For example, input 18884 if the
designated |I_TIME value is 1889.4. The range of actual input is 0 ~ 20000. (it is
value desi ‘D’ area also)

p

(8) Mode command set (P, I, D control)

F g 7 oparation modes are availabl
No.| ENP ENI END |PWMoutput

1 | 4(Enable) | o(Disable) | o(Disable) | o(Disable) |P operation

2 | 4(nabie) | 1(Enable) | ofDisable) | o(Disable) [PI

3 | tEnabie) | 1(Enable) | 1(Enabie) | oisatie) |PID

4 | 1(Enabie} | O(Disable) | OfDisabie) | 1(Enable) |P operation/PWM output

5 | 1(Enable) | 1(Enable) | o(Disable) | 1(Enable) |PI WM output

L 1{Enable) 1(Enable} 1(Enabla) 1(Enable) |PID WM output
|7 | ofisable) | o(Disable) | o(Disabio) | oiDisable) |On/oft operation

« Other operation modes, such as PD or |, are not permitted..

 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
pulsas by calculated manipulation value. Fig 7.9 shows example of PWM output.
Using PWM output, PID control systsm can be constructed easily without D/A
conversion module and powaer regulator.

When PWM |s designates , ‘scan tims’ 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 ig only available for output contact of main unit.

615



Chapter 6 Usage of Varlous Functions

10} Biag
¢ )The Bias data is used for the compenaation of offset in the proportional control. The
range of Input Is O ~ 4000 or D area.
Ba cautious that The actual range of Bias is —2000 ~ 2000. namely, 0~2000
reprasants 0 ~ +2000 and 2001 ~ 4000 represants -1 ~ -2000.

Exampla> I offsel{SV-FV) is 100 — Bias should ba 100.
If offect{SY-FV) is -100 — Bias should ba 2100.

{18V (Seuhg Value), PV(Present Value)

SV (setting value : tha designated value) and PV {process value : present value) of

PID pperation have the ange 0 ~ 4000. The rangs can be set with the value of

data ragister. {Present value only can ba set by data register.) Setting value means

the designated value to conirol and present value means the current valua of
controlled device from sensor.

{12) PID algortihm
In PLC option card for IST Inverter, two types of PID algortthm are evalleble. The
velocity form{Speed) and posltioning form.

Velodty form{Speed) op I el Namely, k calculetes the
t {An) required from previous manlpulate value(Mvn-1), but poelioning form
caloulates an absol lue(Mvn) every ling sleps. G lly,

The wveloclty form |s sulied fnr the systum In which Ioad change ls slow lke
temperature control system, and pasitioning form s ussful for systam which's load
change is fast.

{b) PIDSAT instruction parameter setting and explanation.
PID{TUN} ltem Edit x|

Scan Time © [ {1~ 100) or (DO ~ D4333)
Current value : |0 (D0 ~ D4939)
Targetvalus 1 [0 {0~ 40003 or (D0 - D4399)

Identification Methad :

' Relay Method  PRC Method

(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 |s 0~ 100,

€16
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{2) Setting Value, Proceas Value
BV (set value : the designated value) and PV (process value : present value) of PID
aperation have the range Integar 0 ~ 4000. The range |s sat with the conslderation of
the resolution of A/D and O/A module of PLC option card (12 bits} and offset velue.
‘When seiting the 5V or PV, please be careful when converting the analog value of
control object (tempereture, velocdity, etc.) to digital value thet are the output of AD
convert module.

{3} Tuning mathod
The PLC option card for IS7 Inverter perform auto-tuning 1 In two
One |s relay response method and the other |s process reaction curve method.
1) Relay response method
«PID p are chtalned by On/Off operation during 1 cycle of FA/ variation.
« PID parameters are obtalned by amplitude end perlod of csclllation
« The On/Off operation will occur at the SV value.

L MV

e ]
Amplituds

2) Process reaction curve method{PRC method).
« PID parametars are abtained by step response of procass.
« It in usaful fo r time 1% order time delay system expressed as following

rE
Ts+1
» Obtained parameters may not accurate if the process can't approximated to 1%
order system, In this case, use relay response mathod.

Tims dalawl}
4000 /
MY
-

BO% of &
63% of \

—

Tims

817



Chapter 6 Usage of Varlous Functions

€18

6} Inatruction
(1) PIDB
Available device Flag
Instruction Ne.of [Ty | Zero | Carrr
M|P K[L|F|T|[C|8|D|"D| g | g | g | grrin) | ornzy |
n 0 0
PIM 5 1]
81 0

Flag Sat

Emor | Emor fag bums on when desigraiing
(F110) | ama & over and the inaiudion knt

e v o H b

n Regleiretion No. st parameterit-7) |
bl Exaculon siatus ama

u PID8 (PID operation)
o) Usege

+ Whan the condition of exscution is on, PID operation executes.
+ '’ in ragistration No.at parametar( 0 ~ 7)
b) Example Program

HOJ00
| P DE 10002 Joona ,

» Whan the input condition MO tums on, PID i atno.2 p

« PID axacution ststus ragistatss DOD00 snd the output value of control result registrates
D000,

« FSV Ramg ia desigrated, current SV is ragistrats DO0OS

bF bE bD bCbB bA b9 b3 b7 b& bS b4 bA b2 b1 bl

ooca| [ [ [ JITTTTTTT 11 M

}

Dena : nomal gxacution signal
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(2) PIDBAT

Inxtructon Ints
Mrl(Llr'rcsn'DEscq.mmmmm
n 0 2]
FIDAAT |57 5 [}
Q
Flog 8ot

Emor Emor flag tums on when designating
(F110) | are i over and the insdruction it
executod

|_”—|:P|DGAT no8 H

m PIDBAT (Auto-tuning by parameter)

) Usage
» When tha condition of execution is on, PID auto tuning op Gon axecutes and

P.1,D constant.
« ' it ragistration No.at panameter( 0 ~ 7)
«Slis jons skt and P,,D jekration aree,

b) Exampie program

NOIC0
| SURAT T i

» When the Input condltion MO tume on, PID i at no.2 p
» PID axecution siatus stores DOOGO and the output value of cantrol result stores DOGO1
and P,|,D conatant sequentially store DO02(P), DOC3(1},DO04(D).

bF bE bD bCbB bA bB b8 b7 b b5 b4 b3 b2 b1 b0

o] [JIJTITTIT T 11
|

Auto tuning end bit
Done : nomal executicn slgnal

619
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6) Example Program
(1) System Corflguration
sion ¥O o
PLC option card for | Expa o
IST Irvvertar serles
KGL-WIN
Al V3.4 resent Value I—
i T (PV: DC4~20mA}
— Manloulatod Value
= S oy | Sextmr (MV: DC4-—20mAY
I_rl
Electric Oven
Hanter
(2) Initial Sotting

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 Uperation mode: Automatic setting
m Quiput Limit Value: Max. = 4000, Min. = ¢
= Manlpulated Value setting: Set by 0 (Automatic operation mode)
m High Fraguency Noiss Remaval setting: set by 10
m Setting Value {when Resistor Thermal Detector sansar is used)
960(60 °C),1120(70 "C),1280(80 °C),1600(100 °C)
u Cument value setting: D4880
(Temparary D area fo save the current ter ire by Ire
Sensor)
m BIAS setting: O (If only P control Is usad, Input proper value other 0)
u P,1,D Algorithm setting: Salect proper algorithm.
(I PWM output is needed, select related item)
u PWM perod, Contact Setting: In case of PWM output Is set, Input the proper
pariod and output relay value.
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b) Auto-tuning Control function
{parametar setting by bullt-in function of PLC option card)
u Seiting Valus (when Reslstor Thenmal Datector sensar s used)
960(60 °C),1120{70 °C),1280{80 °C},1600{100 °C)

u Operation Scan Time: Set by 1 second (Setiing value = 10)

u Present Value setting: DA880
(Temporary D aren to save the current by
SONgor)

u Tuning method: Relay response method

¢} Remota VO (A/D Convertar)
u Input range: DG 420 mA
m Data saving area of corveried valus of AID: D4880

d) Remote VO (D/A Converter)
u Output range: DG 4~20 mA
m Data saving ama of corverted valua of D/A- D4982

{3) Program Explanation
a) PID oparation sxpianation (without Auto-tuning function)
= Measurs current temparatura (-200-600°C) by RTD modula then digital conversion
valus{l ~ 4000} is stored to D4980
« PID8 Instruction will calculate manipulate value (MV : 0 ~ 4000) based on PID
parameter setfings (P_GAIN, |_TIME, D_TIME, etc.) and PV from RTD medule.
Then, the calculated MV s cutput to the channel O of VA madule. (PID operation
Done bit: bit0)
« D/A module will convert the MY to analog slgnal and output to the actuator (power
converter).
b)PID operation explanation (with A/T function)
« Measurs curent tsmperature (-200~600°C) by RTD module then digital
conversion value{0 ~ 4060 Is stored to D4BBO
« PIDBAT Instruction will calculete manipulate valus (MV - 0 ~ 4000) based on the
3v and PV from RTD module. Simultanscusly, the PIDSAT Instruction will
calculate Pl and D parametars.
« The END bit of auio tuning stetus device will be 1 when the auio tuning Is
completed. Then, PLC option canrd will start FID 1 with PID p
that are calculated by Aute-tuning function.




Chapter 6 Usage of Various Functions
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(4) Parameter Setting and Program
a) In case of using PID function only

W (~i00orD Mode Command Set
I~ Derivative I Integral
I” Propotional [~ PWM
(0:Auto 1: Man or DArea) e e

R e
an OP range: [0 (0400001 D Area) =
Perind (10-100 or Dévea)
- Output Limit Valug = et
2 [ Paeacran-
Min: [0 (0~4000 or D Area) il

Max [0 (0~4000 or D Area) ‘ 3

PO P e g )
High Frequency Noise Removal Ratio: [T amy: 19000 (04000 or Caveat)
€1~100r D Area) BIAS Value: [0 (0~4000 or D Area)
Propotional Gain: [0 PV(Current): [0 (D Area)
€1~10000 or D Area) SV(Target: I.F (0~4000 or D Area)
Derivative time i |0 (0~ 20000 or D Area) ;
PID Algorithm

Integral Time: [0 (0~ 20000 or D Area) & werocity e ‘

D Area Range : DO ~ D4939

When PWM set is selected, Scan When PWM is designated, this window|
time parameter is disabled and is activated and PID function operates|
this value is ignored, by PWM period.
ROt — | oloi*|@a|laq & EEEDVNRE
TR | j
0 "T..___‘./? P108 0000 D_DfID =

SN

A=

[ \
17

END
3 A
‘When MO tums on, When MO tums off, The manipulated value is
PID operation executes at no.0 | | CPU stop PID operation out to D/A maduls.
parameter. and output 0 fo D/A.
module.
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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

PIDCTUN) fem Eli X x|
Scan Time 5 (1~ 100) or (DO ~ D433
Curentvalue :  [D4980 " (Do ~ D4aga)

Targetvalue :  [TH0D (0~ 4000) or (D0 ~ D4339)

When RPC Method is
selected, the scan time

Identfication Method fixed to 1 sec.
 Relay Method ¢ PHC Method

PID(Cal) Item Edit

Micie Conmmand Sot
S (1100 0r D Area) Setldss
¥ Derivative v Integral

i )
Operation Mode: (0:Auto 1: Man or DArea) 5 Pl % PwM

Man OP Range: |0 (04000 or D Area)
Pr/M set

Period |10 (10-100 or DArea)

POD40 P Area (P40 - P57)

Output Limit Yalue

Min: [0 (04000 or D Area)

Max:  [40000 (074000 or D Area) LA

. 0 (174000 or D Area)
High Frequency Noise Removal Ratio: |0 SV Ramp:
(1*100rD Ared Delta MV: (074000 or D Area)

Fropottional Gain/ {20012 i-iﬂuuuu or D Avea) BIAS Value: |0 (04000 or D Area)
{ 1 D4380
Deivative Timey  |P0013 (0~ 20000 0D trea) PY(Current) D Area)

i
B0 (0
IPvegel ) e \.\ Duuy 20000 0rD Area)  SVITangel) 1074000 or D Area)

0 preg ange: DO ~ 04333 FID slgarthat

" Velocity & Positioning

Cancel

L]
As a result of PIDSAT 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, MOOO1 turns on and
PID control starts.

When MO000C turns on, auto
tuning starts.

Calculated P,1,D parameters are
saved to D0012, D0013, D0014.

624| LSELecTric

When  M0001
output 0 to D4982.

tums

off,
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Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring

7.1 Outline and Installation

~

1.1 Outline and Major Components of the Product

Battery
Housing

TB1

Jumper

Symbol Name Description

ON state: local run (SW1 is at RUN position) or remote run (SW1

LED1 RUNLED 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

sw1 Modg:ﬂichon 2) PAU/REM position: pause, executing remote run/stop, etc.
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.

BM
i PLC OS Download Normal
Jumper 5G Mod
NON e
2 Terminal Selection 1) ON: select RS485 communication terminal resistance (internal

1200hm resistor).
2) OFF: do not select RS485 ication terminal
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Symbeol Name Description
1) NFN mode: conhects temminal Bleek InpUt (POD-FO5) and 24G.
for detmils, see page 7-5.
P Terminal
Input acts
N as NPN.
a3 NPN/PNF Selection
Juroper 2) PNP mode: connects temunal block Input {POD~FO5) and 24P.
for details, see page 7-5.
P Tarminal
Input acts
N a3 PNP.
RS232C
CON1 Communlcation | Connector for conhection with KGLWIN
Connector
1) Functian: In cags of power fallurs, malntain the data of the latch
amsa of PLC option and RTC tima data.
Batbery Battery Housing | 2) Battery type: coln-type lithium lon battery {CR2032)
3) Senvica e approx. 4 yoars In poweroff stats {al room
temporature, battery capacity 220mAh
2: 5{RS485)
4: Torminal input PAD
6: Terminal Input P02
: Terminal Input P4
™ External Tarminal 0; 246G
Block B
13: Tarminal output PAC
1%5: Terminal autput P41C
17: Terminal output P42C
| 19: Terminal cutput PA3C

Destail outline of the sutarl lerminal biock (TB1) is shewn bekow,

7

2 {pop | P01 | P2

PO3

PC4 | POS

LY sNapo : eujuwel () oarey | o
LY SNGPO : [euwel {7} sapgH ——

G

®
7]
z
o

L |

6TB outputs

4 TB cintpirts



Chapter 7 Exclusive Functlons for 1S7 Inverter Control/Monitoring

7.1.2 Detall description of the components

(1) Mode Selecticn Switch (SW1 In the cutline drawing}
The SW1 shown In the product outiine drawing I8 for mode selaction.

PLC Option
Settings of the Mode Selection Switch and KGLWIN
Operation Status
Local Run | 1, Mexis sslsction swiich; RUN
1. Mode selection switch: et bo ALWREM pesltion.
Run Remots | 2. Select tha Icon shown balow (in the circla).
Run =
F (e
Local Stop | 1. Mode selection switch: STOP lon
1. Mexin selection switch: ot ks PALWREM position,
Stop Remate | 2, Balect the icon shown below (i the cincle).
- | 2@
Local 1. Mods aslaction switch: move ts PAUREM dul Local .
1. Mode selection switch: set to PAUWREM position.
Pa
use Rei 2. Select the Icon shown below (in the circle).
5 #0R)
{2) Display LED (LED1, LED2 In the outline drawing)
LED1{RUN LED) and LED2(ERR LED) are In the outling drawing.
Clussification RUNLED ERR LED Remark
S$TOP Status OFF OFF
RUN LEC remalns ON,
RUN Status ON OFF
nat _blinking
ON(1D0meY¥OFF(100m | Bee 10.5 Emor Code
Heavy Emor - . .
), blinking List.
ON({500me)}OFF{500m | See 105 E Codl
Light Ermor - oma 1 i &
&), biinidng Ust
CN{1000mayOFF(1000 | See 10.5 Emor Code
Program Emor -
ma}, blinking Ligt.
Error in communication | CN(S00me)¥OFF{S00m | CN(S00ma)OFF{S00m | RUN LED and ERR
with the inverter ™" | g), blinking u), blinking LED blink at the same
intorvals {S00mae}.

Mow 1) the Inverter and PLC option card maintain data communication. This emor ncours If the Inverber falls b
raspanss to the PLC option card within specified time (apprax. 300ms), dus 10 an edemal couse such Bs
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(3] Sarlal (R$232C) Communication {CON1 In the ocufiine drawing)
Thisy powt i dedignated with CONT in e oulling deawing.
In the R8232C ysed in this PLC oplion, No. 2 el No.3 lines s cross-linkad ae shown belkow, whie Ne.
5 iw interconnectd,

1) For KGLWIN download
Usar can download the ladder program made out In the KGLWIN.
The related Jurnpar Ia J1, which must be set up as shown below {default set position)

M Normal
5a I Blod
NON .
2) Far CPU 08 downloex! (ploase contact A/S center if you have to change the satling)
This function is not available for users. Contact our A/S certer.

I D Downloed  Caution! Usar must not make the

E1e]
NN mode satting shown In the left!

(4) RS485 (Modbus-RTU Protocol: Master) Communication (S+ and $- terminals of the
TB1 In the outline drawing)

In the preduct oulline drawing, the S+ (RS485 + terminal) end S-terminal (RS465 —terminal) of the TB1

(extomnal terminal block.

e —

|S+

A
5- | pac | POD |
F i

]

——— RS485 (-} Terminal: Modbus-RTU Master

RS485 (+) Terminal: Modbus-RTU Master

The standard Modbus-RTU protoesl ls supperied In thie product, and It Is the master protecol. The
Remots IO, invertar, etc., bullt-in with Medbus-RTU (Slave} can be configured as the lower laval.
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(5) Terminal input (P00~PDE terminals of TB1 in the drawing)
Total 6 tarminal inpuie are supported from POD~P0S on the extemnal terminal block (TB1).

# NPN {Sink) moda
1) Set the J3 (NPN/PNP selection Jumper) as shown below.

P Terminal
Inputs are In
NPN mads
N

2) Cannact the wires to the extemal terminal block {TB1). The figure below shows PO connection only
for vca (zama for P1-P5 Inal

PLC

& PNP (Sourcs) Mods
1) Set up tha J3 (NPN/PNP salection Jumper) as shown balow.

P Tarminal
Inputs mre in
N PP thods.

2) Connact the wires to TB1 as shown balow. As lliustrated, this product provides a 24V output from
the terminal block. In the figure below, the 24V output I8 usad for PO connaction (game for the P1~P5

PLC
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(6} Torminal output (PAG-P43 terminals of TE1 In the outiine drawing)
This product provides total 4 twminal output contacts (4 relay contacts) which are P40~P43 on the TB1.
Connaction mathod ls B Shown balow.

) PaT Pa2 . R
poae] 24 =an Ha2 a3
I I Al S S Ol

FLC

1) Quipast funcions of PLG option under Inverter LY (low voltage} tip [defaulf)
Whan the 187 Inverter I tripped by LV(low voltage), the tontacts which have basn ON remaln the
ON stutus,
When the iS7 inverier is fully dischangsd and the: power supply to the control board of this product is
eatt-ioff, the outputs from the contact poltls bacome OFF, {Nebs: larger iST inverter capacily gives
longyr time fram LV irip (o power supply cut-off (o th contral board),
The abeve ks the cafault ifications of this product,

2) Output functions of PLC cption under Inverter LY {low voltage) trip {spplication)
If the irmverter bas largs copacity. the time slapesd form the invertee's LV trip o the power supply to
the contrel board of this product is cut-off is miatively long, e.g., 10 or mers seconds. Thersfare,
o the i of the i fian, the aulput contacts of this product may have ta ks
inclated befors the waid time. The methed of cutiing off the output of this product at the ime of LY
rip of inverter ie described in page 7-27~28.

(7} Torminal for R84485 {92 In the outline drewing)
If the J2 jumper is set to ON, terminal reeistance of 120 ohm in ineered betwoen the internal
communication {Modbus-RTU) lines (8+, ). When thie 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 ines o improve the distortion and altenuation of the R8485 communication
signals caused ky the delay in data transmission,
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(8} Bathery Housling
1) Battery specification
Colr-type, IHhium lon batiery (Type: CR2032).

2) Service le of battery
A new balbary (copacity 220mAh, at 20°C) tan supply power it this product for about 4 years without
eodamal powsr SUpRlY. Whiah the exdemal powsr supply 16 ON, the battery 15 hot discharged.

3) Data alirtuined by butiery powsr tharing sxtemal power fallurs
- ol the cata in the laich e sl up by KGLWIN
- tlock data (interal RTC)

4) Barttory discharge chack
Tuam on the powsr of this product. Go b No. 73 (Real Time) in the CNF group of the iS7 inerke using
the loacier of the iS7. If the present time is “2000001/01  00:00," the beattery neds ta be replaced.
The samte will be cisployed ot power bam OFFAON if e battery is instlled.

§) Battery replacement
=Tum the power supply of the i87 inverter to OFF.
- Remaove iS7 inverter cover. Remeve the cover of this product, foe.
- Remove dischargad battery carsfully,
- Inwert & new battery and push it down with a thumb.
-Tum on the power of the iE7 inverter,
- Connect CON1 with the R$232C cable. In the KGLWIN menu, select “Online -> Write Data > Clock
Data.” Enter present ime and check that the time displayed on the CNF73{Real Time) is comect,
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| 72 Funclions of PLC Option Card exclusively for iS7 Invorter

7.2.1 List

ation

of the

yring

Ial D registers for 1S7 Inverter control and monilig

Description

Raf. Page

Using the digital lcader of the inverter, repister the adkiressss|
(see Appandbx, page 4, App. 4-8, 4-7) of the parameters (max. 8)|
of the common area of the Inverter, which will be controlled by the
PLG optian card, in the APO60~67 {PLC Wr Daia 1-8). Thoso|

Irvartar te the
{max. 8} can ba madified by writing specific values In the speclal
aea i {D4454:APOBD, D4ASSAPOE1, D44S8.APOSE2,

JHHHHHEEE

D443T-APDE3, DH4ASE:APOS4, D44SR:APDES, D4480:APOES,
D481 -APOET) allocated 1o each parameter.

T 1M ~71T

7

r

78

B

7!

HHEEEE

Using the digital loeder of e immrter, register the adkiresses
(sea Appendix, page 4, App. 4-1, 4-5) of tha paramsters (max. 8)|
of the common area of the Inverter, which will ba controlled by the|
PLGC option card, in the APO78~83 (PLC Rd Derte 1~8),

Raad the Inverter paramedtars In the addresass (max. 8) and writs|
them In the PLC special area reglsters (D44T4APD7TE,
DUTSAPOTT, DA4TSAPOTS, DATT.APOTE, DAATRAPORD,
D44TR:APQS1, DMSO-APOS2, D4481:APCE3) allocated fo each
of them.

T-18~7-24

87 Invaseterr Trip Infarmrtion -1

IST Inverter Trip Information -2

726~ 728

i87 Imverter Trip Informmation -3

HHHBHE

IST Invertar Trip Informatkn -4
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T.2.2 Control (PLC Option -> Invarter)
{1) IS7 Inverter Frequency Refarence
PLC opton can change the Inverter’s frequency reference. Here, tha DRVOT (Freq Ref Src) must be se to
“PLC"
» Gommon area of the IS7 Inverter
Refarring to the parameters: (exclusivaly for control) of Invartar common area In the “"App. 4-8, page 4,
- the addresses of the common ares of the Inverter

P Spacial D of PLE for Irvarter contral p g to APDEO ~ 67
| Rsgiaber | Usa of the tatar Remark

Data t ba Inputted in ths commaon amse parsmedsr| PLC

D4454 | address set up by APOBO (PLC Wr Data1) ion->| control
Data io be Inpulted In the commen area parameter| PLC

D4455 | pddeess sat up by APOB1 (PLC Wr Date?) ion-> control
Data to be Inputted In the common area parameter] PLC

D4458 | address set up by APUBZ (PLC Wr Data3) =21 control
Dain & bo inpultad in the comman aree parameter] PLC

Daasy address set up by APOSY (PLC Wr Datad) n=>| control
Data to be Inpulted in the common area parameder] PLC

DA458 | wickwas sot up by APDB4 (PLC Wr Dale5) Option- Inverter{cnirol)
Data to be Inpulted In the cormmon area parameter] PLC

D4459 | address sot up by APOBS (PLC Wr Datag) n->l contrel
Data b ba inpulsd in ths comman e paremeter] PLC

D4460 | address sat up by APOBE (PLC Wr Data?) =21 control
Data b be Inpulted n the common area parameder| PLC

D4461 | address est up by APOS7 (PLC Wr Date8] ian->1 control

A and Y Progr
1) Seat up the Inverter parametars as shown below. In the APOBO(PLC Wr Data1), enter the "D380Hex"
which |5 the address (page 4, "App. 4-6, Appandk) of the common area of the Ivertsr Trecquency

Code Funclion Name Sotting Vahe
DRVIT Freq Ref Sre PLC
APOS0 PLC Wr Datai 0380 Hexx

2) APOED (PLC Wr Datat) comesponda with Dd454 which ks the apecial raghter of the PLC option by 1:1
relafion. Since the APO&{( (PLC Wr Data1} is registored with the comman arca addross (0380Hex) of the
Inverter frequency referance, a specific value Inputtad In the Dd454 In ladder program, the value will ba
the Tracquancy reference of tha Invirer.

In the sampie ladder program below, if the contect point of the M0ODOG is ON, the imverter will be mot up

with tha frequency reference of 37 00Hz
o000 3700
WOV 03700 passd
& END
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@187 Oparatl
PLG opiion cen provide eperuhnn rufemnea toran inverter.

» Commean area of Inverter
Reforting to the parameters. (exclusively for contred) of inverter commeon area in the "App. 4-6, page 4,

ox,” the of the area of the inverter openation refarence are as follows.
Common Area.
Function Detalled Description
Address
BITO & Stop 1:Run
BITY 0: Reveras oporation
Imverier Run 1: Forward operntion
BIT2 0->1 : Fault Reset
BITE 0->1 : Free-run to atop
120 Fuultrll.tu‘fFl'o-runbgg

of PLC for Invartar eantrol to APOED ~ 67

E

Uss of the Reglster _ Remark |

Durba o be inputied in the commeon ansa parameter] PLG
addrass gt up by APOS0 (PLC Wr Datal) O Hnverte

Data to be Inputied In the common area paramstar] FLC

oddress set up by APOE1 (PLC Wr Data2) Option->mverter{cortrol]
Data to be Inputted In the common area parametar] PLC

Bddresa sat up by APOE2 (PLC Wr Dalad) Option->nvarter{control]
Data to be inputted in the commeon area parameter] PLGC

address set up by APOS3 (PLC Wr Datad) Option=Inverta!

Data to be Inputted In the common area paramater] PLG

address set up ky APOS4 (PLC Wr Data$) Option>Inverter{control)
Data to be Inputted In the common area parameter] PLC

addresg gat up by APOES (PLC Wr Datag) Option-Ynvartsrieontrol)
Data to be inputted in the commeon area parameter] PLG

addrass gat up by APOES (PLC Wr Data?) O Hnverbs

Data to ba Inputied In the coliman area paramater] PLC

addresy 30t up by APOST (PLC Wr DataB) Option-¥Imverter{cortrol]

i

111131

g

A d
1} 1)Satupﬂnlnwfnrpuumhrsuﬂmnbsbw In the APOBO{PLC Wr Datal), enter the
"0382Hex" which Is the address (paga 4, "App. 4-8, Appendix} of the common area of the Inverter

op 1 reference.
Code Function Nams Bet Value
DRvO1 Gmd Frequency 11.62 Hz
DRVOB Cmd Sourca PLC
DRVT Frax) Ref Sre: Keypad-1
APOB0 PLC Wr Datal 0382 Hex

2} APOBO {PLC Wr Data1} cormasponds with D4454 which Is the special reglstar of the PLC option by 1:1
relation. Since the APO8I (PLC Wr Data1) Is reglstered with the commeon area address (0382Hex) of e
Inverter oparation refarence, a specific value Inputted In the D4464 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 MI0O2Z contact is ON, the Inverter oparates forward st the
frequency of 11.52Hz (frequency 11.52Hz refersnce from keypaed).

Mo0o2 0003
2 B® MOV hODOS 444

28 END

{3} Using Inverter digital output contact points (basic 10: 3 pointa, with 10 extenslons: basic
10 + 3 points) as the digital output contact points of PLC option.

© Number of output contact

Inta 57 Internal output points + extended 10 output points)

Number of Dightal Output poimta
2 points (Reley output)+poirt (TR outpud)
Spoints (Relay output
@ polnts:
The dighal output pointa {relay cutput contact polnts) of PLC option Is 4 polnts. If more digttal output polnts.
are required, you can make use of extended digltsl ocutput points {3 relay output points) In addition %o the
points (2 relay points, 1 TR points) bullt in the Inverter. In detall, In addition to the 4 basic digital output polnts.
{relay outputs) bullt-in the PLC option card, & output painte (9 relay polnts, 1 TR point) comprising the 3 baskc
cightal cutput points {2 relay polnts, 1 TR point) bullHin the IS7 Inverter and the 3 relay output points of the
extension IO board are avallable for the PLE option.

P Inverter parameter setting

The Imverter digital ut to be waad by the PLC option must be sat to “None.”

Lods Function Name Bat Valus
ouTs Retey1 Nond
oUT32 Relay 2 None
ouTa3 at None

P Common arsa of Inverter

g 1 the ! ly for control) of Invarter common arsa In the "App. 4-5, page 4,
Appendbe” the addnssses of the comman area of the Invartar's di are ag follows.
Common Arsa
Function Doteliod Description Remark
Address
BIT0 | G:Relayl OFF  1:Relay ON|  onass
BIT1 | Reiay2OFF  1:Reley2 ON
Inverter Dighny | BT2_| 92 G1 OFF 1 Q10N
0328 Cutput BT | :xQ2OFF 1 Q2 ON
B4 | 0:Q3 OFF 103 oN
BTG | 04 OFF 1 QaON
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» Special D reg of PLC for Imverter control ding to APOS0 - B7
| Register | Usa of the Reglster Remark

Dagss |9t to inputted in the common area parameter| PLG opfion —  Invarte

address sat AP0 (PLC Wr Data 1). {Control}
Dagss  |Dtato Inputted in the comman area parameter| PLC option — Invartar
mdciness aot wp by APOE1 (PLC Wr Datn 2). {Cantrol}

Da45E Data to Inputted In the common anea parameter| PLC option — Inverter
address sat up by APDE2 (PLE Wr Data 3). {Control}

Data to inputted in the commen area paramster] PLC option — Inverter
BAM5T  laddress set up by APOGS (PLC Wr Data 4). (Conimoly

Daer t inputted in the commen areas parametsr| PLG option — Inverter

AP084 (PLC Wr Data 5). {Caontral}

Data 1o Inputted I the common anea parameter| PLG option — Inverter
APOES (PLC Wr Data 6). {Cantral)

Data to Inputted In the common amea paramatar| PLC option — Inverter
APD66 (PLE Wr Data 7). {Controly

Data ta inputted in the common area parameter| PLGC option — Inverter
APOGT (PLC Wr Data 8). {Controly

D4458

> A and prog

1) Set up the Inverter panansters as follows. In the APOED (PLC Wr Data1], shter 0386Hex which I the
comnean aree axdcreas of the invacler digital outpul (pags 4, “App. 4-5, Apparxiix).

Cods Funotion Neme | SstVaiue
oUT31 Relay 1 Noje
ouTsz Relay 2 None
APOSD PLCWr Datat 0388 Hex

2) APOB) {PLC Wr Data1) cormesporxis with the D4454 which is the special register of PLC option oy 1:1
relation. Since the APCG0 (PLC Wr Datal) is cumenty regivtersd with the commaon ama addross
(0386Hme) of the virtual muti-function output of the imvarter, if a specific valus s entered in the D4454 by
tha ladder program, the valus will be the digital cutput of the imverter.

3} In the sample program below, if D4454 is written with h0003, 30A-30C of Relay1 and AXA-AXC of
Rolay2 are short-cirouited. And then, if D4454 is written with h0000, the 30A-30C and AXA-AXC of
Rolay2 are apened.

#ogoz 0003
2 1 WO hODDS  Padsd

28 END
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(4) Writing other arsa used
(0.9 acceleration and deceleration imes, ste.)
PLC oplion can write all the common area paramaters of Invertar.
In thig menual, PLC option will st up (write) accelsration and decedsration times.

P Inverter common ares

i to the p { y for contrel) of Imvarter common ansa In the "App. 4-6, page 4,
" the of the ares of the Inverter accalsration and decalsration tims are ag
Terlow.
Common Arca
Functlon Dotalied Description
Addross
0383 Acoelsration Time Setting of Accelsration Time
fo. Deceleraion Time Soting of Decaloration Time
» Special D regl of PLC for Inverter control ding to APOBO ~ 87
Ragister Uss of the Repister Ramark

Data to Inputted In the common area pammeter| PLC option —vimsrber (Contrel}

i Iness sat up by APOBO {PLC Wr Data 1}.
Data to Inputted In the common area parameter| PLG option —invarter (Corrol}
Dats ress set up by APOB1 {PLC Wr Data 2]

Data to inputied in the common ame parameter] PLC option — Inverber (Controal)
|acdneas gat up by APOB2 {PLC Wr Data 3).
Data to Inputted In the common area parameter| PLC option — Imverter (Corirol)
|acdrass st up by APB3 (PLC Wr Dain 4).

Data 1o Inputted In the common area parameter| PLG option — Imvartar (Corirol)
APQ84 {PLC Wr Data 5).

PLC option — Imvarbar (Cotriral)

PLG option — Inverter (Control)

PLG aption — Invartar (Cortrol)

> A and g
1) Set up inverter parameters as follows; in the APO83 (PLC Wr Data1), enter 0383Hex which is the
commeon area address (page 4, "App. 48, A ) of Invarter tima, and In the APOB1

(PLC Wr Data2), enter 0384Hax which Is the common area axdress (page 4, “App. 4-8, Appendix) of
Inverter time.

Code Function Name | Set Value
PR, PLG Wr Daia 0383 Hex

2001 FLC Wr DainZ 5364 Fax
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3) The APOSD {PLC Wr Detat) and APOS1 (PLC Wr Deta2) coreapond to D4454 and D4455 which ars
thve spaciel registers of PLC option, ively, by 1:1 relation.

Boceuss, the APOSD (PLC Wr Datat) and APOS1 (PLC Wr Data2) srs registered with the comeman
aron oddress {0383Hex) of imvarier jon time and the arme address (0384Hex) of
invartar deceleration time, respactively, if @ spacific valua is sntered in D4454 or D455, the velus wil bs
invartecs jon or fon time, reapectively

2) When the sample program below is emcubsd, inverbsr acosleradion time (DRVOS:Ace Time) will be

0 12,5 d the ion time (DRV4:Dec Tims) will b changed to 14.3sec.
Mo0oS o025
#* m WOV 00125 04454
MY 00143
5 END
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7.2.3 Monitoring (PLC Optlon € Inverter)

{1) Using Inverter digital Input points as the digital Input points of PLC option

Maximum 11 dighal Input points of Inverter (with basic 10 points mounted: & points, with 10 extansion points:
basic 10 + 3 palnts) can ba used s tha digital Input poits of PLC option. Or, the status (0 or 1) of Inverter
digltal Input points can be used simply for monltoring function.

» Common area of Invertar

g to the p: i y for of Invarter common area In the “App. 4-2, page 4,
Appendlx,” the addresses of the comman area of the Inverter digltal Input status are as follows.
Comman Arsa
Funatian Datalled Deacription Ramark
Addresa
BITC r P1 CFF :P1ON | BulliHn {(INGS)
BIT x P2 OFF :P2ON | Builin {INGS}
BIT2 v P3 OFF :PAON | BuiliHin {IN67}
BIT3 | &:P4 OFF :P4 ON | Bullin (ING8)

:PSON | Bulli-n {ING9)

\nformation of [ BTS_| & PEOFF__1: PAON | Builin (INTO)
pbie F_1:P7ON | Bullh {IN71}
B20Hs | ! |npmrptzma' BIT7 | G:PBOFF _1:PAON | Builti (IN72)

In casa expansion VO sl
B & PR OFF 1:PRON Inlhlnd (IN73)

[
El
|
3|3
b

" case expanaion VO iaf
BM® | GPIGOFF 1:P10ON Inmlud (N74)

T Tn cass expansion VO il
BIT10 | ®P11OFF 1:P11ON Instaled (IN76)

P Special D reglsters of PLC for Inverter status cormesponding to APQTE ~ 83
Ragjlster Uss of the Reglister Renmark
Dulxufwmmnum parameter addross in Inverier — PLG option
D4aT4 36t up by APOTE {PLC RdDahn (Monltoring)
D-tanrwmnarupmhr Imverter — FLC option
Lanlil uvedaatuglyAPO?T {PLC RlehZ! (Menitoring)
rea parameter addrees Inverior — PLC option
Dda7e mduatuglyAPOTl {PLC RA‘.IDBhE[ Monltoring)
rea parsmeter address Imvarier —PLC optien
Ddary gt_»yAPOTS {PLC RdDaM) g
Dltad'nun’lmnlru address | Imyerier — PLC option
D4dTE saved set up by APCB0 {PLC Rd DutaS). (M
Drata of common area addreas Is Imasrier — PLC option
D4478 saved gat up by APOS1 (PLC Rd Datag). {Monttaring]
Data of common area addross |s Imarier —+ PLG option

D44t saved set up by APOB2 (PLC Rd Data7}. [Monitoring

Data of common arsa panameter addness 16 Imverter —PLC option

D4se1 saved set up by APOB3 {PLC Rd Data8). (Menitoring)
> and Y progl
1) Set up Inverter pi as follows. Esp ly, enter 320Hex which Is the Inverter dighal Input
status address (App. 4-2. page 4, Appendix} In the APO76 {PLC Rd Data1).
Code Function Nams Sat Valus
APOTS PLC Rd Data1 0320 Hax
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2) The APO76 (PLC Rd Data{) coresponds by 1:1 with the D4474 which s tha apecial raglater of PLC
option. Therefore, the velue In the D4474 Is the data {Inverter digital Input status) stored In the
0320Hax which ia the addrass of the inveder digital input status ragisterad in the APOT6 (FLC Rd

E)

Datat).

Far an example with the ladder program below, PLC optlon can monlter the digltal Input status (0 or

1) of tha inverter.
00000
8 04874 00000
00000
8 04374 00O
00000
B 04474 00007

PO0BZ

PO0B3

POOB4.

Status of P1 (IN6E):
@ (om, 1 {an)
Status of P2 (INSE):
0 (O, 1 {on)
Status of P8 (IN72):
SO, 1 {On)

4) When the Inverter's multfuncion Input P1 Is ON, the P0062 coll |s excitad &8 shmm halow

00001

B 04474
oo
B 02474
oo
B 04474

00000

0ooo

00007

PO0EZ
=
PO0B3

PO0GY

of F1 INes):
0 (Off), 1{0n)
Status of P2 (IN6E):
oom, 1 an)
Status of P8 (INT2):
&{om, 1 on)

5) When the inverter's multifunction input P2 is ON, the PO0E3 cuil i3 excitad as shown helew.

©) When the inverter's multifunction input PB is ON, the PO064 coil is excitsd as

00003

B 04474
[
B 04474
no00a
8 04874

o131

E 04474
00131
B 04474
00151
B 04474

00000

00001

00007

00000

000a1

00007

PODBZ
u

PODG3
=

PO0B

PO0B2
u

PO0B3
||

PO0BA
-

Status of P1 IN8S):
0 (Off), 1 {Om}
Stntux of PZ (INSSK:
0 (Ofm, 1{On}
Stohus of P2 (INT2):
0 (oM, 1toni

shown below.
Status of P1 (INSS):
0 (O, 1 {On)
Statun of P2 (INSS):
0 (oM, 1 {On)
Status of P8 (IN72):
0 (O, 1 {On}

& Caution

The scanning fraquency of PLC option card reading the digital Input points of Inverter Is appraximately

10ma.
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{2) M Inverter spond,

efc)

It s posaibla io monitor tha oparation atatus of IS7 Invartar, and maks out a laddar program for tha saquance
sultable for the operation status with PLC option card.

» Common area of Inverter

ing fo tha i for itoring) of invertar area in the “App. 4-1, page 4,
" the of the ersa of the Inverter operation status are as follows.
Coemmaon Araa
Function Detalled Description
Address
BIT0_]| 0: Stop
(14 1: Forward operation

BITZ_| 2: Reverss oparation

B3| 3: DG opemation (or & apoed control)
ET4 1: During apaod soarching
ET6

Inwerter Cperation | BIT7 | 6: During HW OC restraint
Statue

0305 Hex T: During SV OC restraint
8: Dwnbll opaweding
BB
BIT9
BIT10 Rasarved
BIT11
s 0: Normat ststs
BT | 4; Waming Status
=27 & Fault Status

EIT11

P Spacial D registars of PLC for Inverter status monitoring cormesponding to APO76 ~ 83

Registar Uss of the Register Remark

Dad74 Data of common area parsmeter address is| Imertse — PLC option
saved sat up by APO76 (PLC Rd Data1}. {Monitoring)

DadTS Data of common area parameter address ls| Inverter — PLC option
saved sat up by APO77 (PLG Rd Data2). (Monhoring)

DadTe Data of common area parameter address is| Inverter — PLC opfion
sevad set up by APQ78 (PLC Rd Datad). (Monftrirg)

fropes Data of common area parameter address 18| Inverter =  PLC option
saved set up by APOTY (PLC Rd Datad).

DadTe Data of common area parameter addreas Is| Inverter — PLG cption
saved st up by APOBS (PLE Rd Datab). {Moniloring)

Dasry Data of common area parameter address ia| Inverter — PLG pptian
saved set up by APO81 (PLC Rd Datab). (Monitering)

Daase Data of common area paremeter address Is| Inverter — PLC option
saved sat up by APG82 (PLC Rd Data7). (Monitoring)

Dadst Dats of common area parametar addresa is{ Invertsr =  PLC option
saved set up by APO83 (PLC Rd Data8). (Monitoring)

717



Chapter 7 Exclusive Functiens for IS7 Inverter Control/Monltoring

7-18

>

lication and

1) Set up Inverter
operation status {app. 4-1, page 4, Appendix) in the APOT6E (PLC Rd Data1).

'y prog

as follows. Especlally, anter 0305Hax which |s the address of tha Invener

Code

DRVO1

Function Name | Set Value

DRVDG

DRvVO?

APQTE

2) Tha APOT6 (PLC Rd Data1) corresponds by 1:1 with the PLC oplion's spacial mgistar Ddd474.
Therefore, the velue In the D4474 |s the data (current operation siatus of the Inverter) stored In 0305Hex
which is the address of the inverter operation status registered in the APOT6 (PLC Rd Data1).

3) For an example with the ladder program belew, PLC option can monlter the cumrent operation status

{stop,

[

tant spead, elc.) of the invertar.

D447

04473

04474

D347

hoooo

hooz1

hoog1

hOo0g1

POOSO
Stop Status

PO0ST
Forwanrd Accelerating

FODS2  Constant Spesd for
Forward

Forwerd Decolorating

PO0SS:

4) In stopped slatus, the D4474 Is "h0000" {(see common area of inverter)

00000
D4474
00000
4474
00000
04474
00000
4474

hooon

hooz1

hoo31

hoo41

Stop Status

POOST

Forwerd Accelsrating

FO0SZ  Constant Speed for
Forward

Forward Decslerating

POOSS

5) Now, presa the FWD key on the digital loadar of tha Inverter to provide It with forward operation

the D4474 |s h0021 {see common area of Inverter)

During forward

00033
04474
00033
4474
00033
04474
00033
04474

hOooo.

oozt

hoo31

hoo41

FUS0 | gtop Status

Forward Accelerating
poosz  Constamt Speed for
Forward
POOS3
Forward Decelerating
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6) During forward constant speed, the D4474 |s 031 (see common area of Inverter)
0ooag POOSO

0= Daw hoooo Biop Status
000aa pO0S1
6= 04474 hoOZ1 Forward Accelerating
oooas Constant Spesd for
12 = D4474  hoOZ1 Forward
[iiLE] PO0S3
18 = D474 hoD41 Forward Dacelecsting

7) With tha digital lcader of the Inverter, change DRVO1 {Cmd Frequency) fo 5.00 Hz for forward
daceleretion. During forward dacelaration, the D4474 ls h0041 (se8 common area of Invertar)
00065 POOSO

H D44TA  HODDD Stop Batus
00065 POOS
B Ll 04478 hOOZ1 Forward Accalersting
00085 POOSZ | Constant Speed for
T
04474 hoOR Forward
00065 PO0S3
18 = 04474 nOOHT - Forward Decalerating
{3} M the output fr y of

It iz posgibla to menitor the curmant output frequency of iS7 invarter, and make out a ladder program for tha
sequence sultable for the cperation frequency In PLC optien card.

» Common area of inverier
g to the for g) of Inverter area In the “App. 4-1, page 4,
" the of the araa of the Inverter's current output frequenciss are as follows.

Common Area Address Function Detalled Dascription
Output Current Output Fraquency

X031 Frequency Monitoring
b Special D registers of PLC for Inverter atatus g cormeaponding to APO76 ~ 33

Roglster Use of the Regluter Remark

Data of common area parameter address |s| Inverier — PLC oplion
D4474 saved sof up by APO76 (PLC Rd Datat). (Manitoring)

Data of common area parameter address |s| Imerier — PLG option
DMTS | saved set up by APOT7 (PLC Rd Date?). (Monttoring)

Data of common area pammetor addrass is| Imverter —  PLC aption
Dasrs saved set up by APO78 (PLC Rd Data3). (Manitoring)

Data of common area parameter address |s| Inverier —  PLG option
Daar7 saved sat up by APO7 (PLC Rd Datad). (Monttoring)

Data of common ama parameter address ig| IMverier —  PLC oplion
Ddars saved 56t up by APO8O (PLC Rd Data5). (Manltoring)

Data of common area paramatar address |s| Invarter — PLC opticn
DaaTe saved set up by APOB1 (PLC Rd Datu6). (Monitoring)

Data of common area parameter address |s| Imverier— PLG option
D480 | saved setup by APOB2 (PLC Rd DataT). (Manttoring)

Data of common area parameter addrass is| Imverter —  PLC aption
D441 saved set up by APO83 (PLG Rd Data8). (Maniboring)
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» ard

Lo
1) Set up Inverter an follows, enter 0311Hex which Is the address of the
Inverter's curment output frequency {app. 4-1, page 4, Appendix) In the APO76 (PLC Rd Datal).
Code Function Name Sat Value Romuark
DRVD1 Cmd Frequency 29.00 Hz -
DRVOS Cmd Source Keypad -
DRVO7? Freq Ref 8t Keypedd-1 -
APOTE PLC Rd Data1 0311 Hax =

2) The APQT8 (PLC Rd Datal) comesponds by 1:1 with the PLC option's speclal register D4474,
Therefore, the value In the D4474 Is the data (cument output frequency of the Inverter) stored In
0311Hex which Is the address of the Inverter output frequency reglstered In the APO76 (PLC Rd
Data).

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

of the Inverter.
HoO24
42 a=  D44TA 03000

A8 ENDI

4) Praza FWD on the digital lsader of he Imverter for forward operation up to 29.00Hz.

&) The valua 2900 Is Inputted Into the D4474 as shown bakow.
fio o024

END

relay |2 tumed ON.

Ho024
=

END
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{4) Monltaring the current trip status of 137 Inverter
PLC oplior cued can monitor up to 4 active tripe of I87 imveriee. If o futher tip occurs, it will avsrawrits the
cidest trip.

& I87 Inverter trip list

Trp Trip Trp Trip
No. Trip Typa No. Trip Typa No. Trip Type No. Trip Type
0 |HWDisg 16 - 32 | Opti(Blet1) Trip 48 -
1 Arm Short 17 | NTC 33 | OpR2iSki2) Trip 48 -
Z |06 18 | Fan Lock % | OpBiEKE) Trie ] =
3 Qv 18 | IPO 36 | IO Board Trip [} -
4 | Extemal Trip o | 36 | Expanalon 10 Trip 52 -
& - 21 | PTC a7 - ) -
& | Fuse Open 22 | Para WR Trip kL - 2] -
7 | Ground Fault 23 | P PIDFall £ - 55 -
8 |OH 24 - 40 | Encoder Board Trip | 66 -
2 | Bh ) - 41 | Ovar Spesd 57 -
10 [OL F-) E 42 | Bpssd Deviation | 58 =
Trp
1 - 27 - 43 | Bxdemal Brake ] -
12 - 28 - 3 - 0 | BX
13 = 2 - 45 | HWOCS 61 | LY
14 | PO 30 - 46 - 62 | Lost Cmd
(Comm.)
15 [ 0L E1l - 47 - &3 | Lomt Cmd
(Keypad)
B - B - - - 256 | No Trp

» Spacial D register of PLC for monitoring Invartar trip Information

Special Register Descripion
Da480 Inwartar Trig Save Area 1
Daag1 Ivenrter Trig Save Arsa 2
D Eworter Trip Sava Area 3
gl Iwartar Trip Save Arom 4

When the 87 inverter i powersed on, the spacial D regivter (D4400~D4493) for inverter bip monitoring is
initialized ta OxDOFF. The order of staring inverbe tip information is D4490 = D4491 S Da492 3
D4482, Up fo 4 inverter frips can be storsd, and the 5 will averwrite D4480, and the 8™ will overwrite
D4491. In this manner, new inverter trip deta are stored in the special D regivter,
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»

and

1) Malee out following program with the KGLWIN. Check that the ING8 (P4 Define) is st to External Trig,
and fum on the multifunction input P4 to trigger an External Trip. The D4480 area becomes 4 (External

frip), @8 shown balow.

86

3) Check that the ING7 (P3 Define) ks set to BX, and turn on the multifunction Input P3 to
D491 area becomes B0 {BX), as shown below.

(2

HOD30
@

MOS0
B

HOW

HOw

HOw

HOW

MOy

MOy

MOy

MO

00255
04491
00255
04482
00255
04433

Qo004
04490

00255
D449z
00255
04493

00004
04490

00255
D449z

00255
04493

END

ivarber Trip
Save Argn 1
Invorior Trip
Save Area 2
Inverter Trip
Save Area 3
Invortar Trip
Save Aread

create BX. The

Irverter Trip
Bave Arsa 1
Irverter Trip
Save Arsa 2
Irverter Trip
Save Arsa 3
Imverter Trip
Save Area 4



Chapter 7 Exclusive Functlons for 1S7 Inverter Control/Monitoring
(5) Isolating PLC option output whan ths Invarisr Is tipped by LV (Low Voltage)
Aa described In page 7-7, (8) Terminal output, the mathad of Isolating PLC output when the Inverter Is
tripped by LV {Low Voltage) ls described below with an exemplary program.

» Comman area of Inverter

g to the p [( y for monltoring) of Invertsr commaon area In the “App. 4-4, page 4,
A dbe,” the of the area of the Invertar leval type trip Information are as follows.
Common Area
Function Detalied Description
Address
[Bimo | BX
[BiT v
| BIT2 | Lozt Command
BIT3 KPD Lost Gommeand
BIT4 g
BT | -
| BITE | .
Lavel Typa Tip | BIT -
332 Information [ BITE | -
(BT | -
[Bm1o] -
BIT11 -
| BITB | -
| BT _| .
| BT10] =
BIT11 -
> 8 D registers of PLC for Inverter status monltoring corres) to APOTS - 83
Reglster Usa of the Reglster Remark
—— Data to Inputted In tha common area parametar] Inverter = PLC oplion

addremn ast up by APOTE {PLG Rd Data 1)
Data to nputied in the common amsa parameter| Inverter -» PLC optlon

Da4TS

Address sat up by APOTT {PLC Rd Data 2) {Menitoring}
Dagrg  [Pata to Inputied In tha common area paramelar] Invertar 3 PLC eption

APDO78 (PLC Rd Data 3). {Monltoring}
Data to inputted in the commen area para3meter] Inverter = PLC option

AP078 (PLC Rd Data 4). {Monitoring}
Data to Inputted In the comman area paramater| Inverter <» PLC option

APDST (PLC R Data 5). {Monitoringy
Data to Inputted In the common area paramedsr| Invertar = PLC option
|addreas set up by APOS1 (PLC Rd Data 8). [ g}
|Dl|! to inputied in the comman area paramedor] Inverter & PLC  option|
sat up by AP(32 (PLG Rd Data 7). {

)
DaaE1 [Data to Inputted In the commaon area parametar| Inverter » PLC option|
address set up by APO83 (PLC Rd Data ). {Menitoring}

HE
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» and ¥ prog
1) 8ot up imverter paameters as follews.
| Gode | FunctionName | SetValue Rytprle
If the BITO of OUT30 ks 1, the
LV trip signal (1 for trp trigger,
OUTI0 Trip Out Mode 011 1 for trip reset) Is sant to PLC

option via the common area
(0x332).

8gt up the common area
APOTS PLG Rd Datat 0322Hex | address (0x332) which has
level type frip data.

2) Meke out folknwing program with the KGLWIN. In narmal cperation status without LV trip, ol of the

POO4D~P0043 cortact paint outpubs ars in ON status.
Qi HOO0o

POD40

& W []

FOD4
=

POD42
L]

PO043
]

1 END

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

Dx332 in registored is tumed ON), the cutput from the PODO0~P0040 points are tumed OFF.
000z MO0oo
o= 4474 (00002 ]
OO0 PO040
5 £
POD41
PO042

PO043

For & large capadity 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.

724



Chapter 8 Modbus Communication

Chapter 8 Modbus Communication
| 8.1 Modbus Communication |

8.1 Introduction
PLC option card of I57 Inverters’ bullt<n communicaticn supports Modbue, the Medicon
product's kcation pi l. It supp ASCIl mode, using ASCIl data and RTU mode

using Hex deta. 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
Gukde®

8.1.2 Bask: Spacification

1) ASCIl Mode
{1} It communicates, using ASCII data.
{2) Each fame uges " {colon: HIAY, for header, CRLF (Cariage Retum-Line Feed : HOD
HOA), for tail.
{3) Itallows Max. 1 sacond interval between characters.
{4) It checks erors, using LRC.
{5) Frama structure (ASCII daia)

ttom Hoador | Address F",':f::" Data LRC b
Stre 1 byte 2 bytea 2bytes h bytes 2 bytas 2

2) RTU mode
{1) t communicates, using hex data.
{2) There's no headar and tall, It starts with address and finlshes frame with CRC.
(3) It has at least 3.5 character times between two frames.
{4} It Ignores the current frame when 1.5 character times elapae hetween characters.
(5) It checks emors, using 16 bit CRC.
{6) Frame structure (hex data)

Hern Address Function cods Data CRC
Size 1byte 1 bytes nbytes 2hys |
1) Thaslzs 1 letter ia 1 801 Is B bits that I3 1 byte.

2) 1 character ime maans the ims [apsed for sending 1 character.
Ex) Calculation of 1 charactsr ims at 1200 bps.
1200 bps means that it takes 1 second to sand 1200 biis.
Tasand 1 bit, 1 6ac1200 bits = 0.63 ms.
Therafors, 1 character ims I 0.83ms * 8 bits = €.64ms.
3) 584, 884 AB/X exscutes frame division, using Intarvalg of mors than 1 sac without LRC
In procassing Intemally.
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3) Address area
(1) PLC option card supports D to 31.

4] Function cocde area
(1JPLG option card supports only 01, 02, 03, 04, 05, 06, 15, and 16 amang Medicon products’
funetion cods.
{2) IF the respanss format is Confirmr{ACK), it uges the samas function cods.
(3) If the response format Is Confimn{NCK), It retums a6 It sets the 87 bit of function code as 1.

Ex If funclion code Is 03,
- Only function code |8 written hare because only function codes ane different.
[Roquesd]
0000 0011 (HO3)
[Conim ]
0000 0911 (HO3)
[conim]
1000 0011 (H&3)
It retums os it sets the 8th bit of
function code of request frame.
5) Data area

(1} It sends data, using ASCI data {ASCIl mode) or hex (RTU mode).
(2} Data Is changed acconding to each function coda.
(3) Response frame uses data area as nesponss data or amor code.

6) LRC Checi/CRC Check area
(1) LRC (Lengiudinal Redundancy Check): It werks Ih ASCII mode. It takes 2 complement from sum
of frame excapt hoader or tall to change Into ASCI coda,
(2} CRC (Cyelical Redundancy Check): It works n RTU mode. It usss 2-byte CRC ehsck rules.

1) All numerical data can use hexadecimal, decimal, and binary type. i we convert decimal 7
and 10 inke sach type:
Hexadocimal: HO7, HOA or 16407, 16404
Decimat 7, 10
Binary: 240111, 24010
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7) Funciion code typa
Maodicon PLC
Cade Function Code Nama Dota Address Remark
X000 bit-
01 Rend Coll Status outpst) Ruad bite
02 Read Input Status 1)000¢(biinput) | Reed bits
4000 word- Read
03 Reed Holding Repisters autpurt) wirds
BOOOfword- Read
04 Read Input Registers Wput] ‘wreds
0000 bit=
05 Force Singla Coll autput} Wirite bit
08 Presat Single Regisler ‘”g?“"“""] - | wiite word
15 Forpe Multiple Calts m:gmm] = | witebis
- Write
16 Presat Multipla Reglsters oufput] :
4 PLC Option Card Mapping
Bit area Word ares
Addrass Data arsa Addrass Data arsa
hOD00 P arsa h0ood P area
hi00 M area h1080 M area
h2000 L area h2000 L area
h3000 Karea h3000 Karea
h4000 F ama h4Q00 Fama
Tarea
hane Tana heaen (curment value area)
C area
bk g heaen {current valus area)
- - h7300 S area
- - h8000 D anea

8} Modbus addressing niles

PLG option cord storts its axddross from 0 and makches with 1 of Modicon produchs’ dats acdress, So
PLG opliony card address n matches nt1 of Madicon products’ ackdress, This means thet the cutput
corttact point 1 (0001) of Modicon products s maresd as communicetion addmes ¢ and the input
soritact paint 1 (0001) of Modicon g i meriosd o icabion address 0 in PLC option card,

9) Tha size of uging data.

As for data stze, PLC option card supports 128 bytes In ASGIl mode and 258 bytes In RTU mods. The
maximum size of the Madicon products Is different from each other's kind. So rafer to "Modicon
Modbus Protocol Reference Guide.”
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10) Wiring
Use S+and S - terminals.

RS485(-) terminal: Modbus-RTU Master

L—————— RS485(+) terminal: Modbus-RTU Master
8.1.3 Parameter Setting
1) Setting communication parameter
{1) Open a new project file at KGLWIN.

® iS7 should be selected in PLC type.
@ Open a new project file for each of the master and the slave.

(2) Selecta communication parameter at KGLWIN and double click to open the following window.
1 [N

=lolx

Analog | HSCChO | HSCChl | HSCCh2
[Enable =] Protocal and Mode
Timeoutin Master Mode: [0 me
[ Ce tion Method
Station Number : [Z =1 Dedlcated :
aidna =] Datak € Master [ fiead Status of Slave PL List
Parly BIt: e C Slave
arity Bit : None 5 top Bit ¢ il
 Master
~Communication Channel e Transmission ASCl
& RS232C Null Modem or RS422/485 Ushr Defined
 RS232C Modemn(Dedicated Line Init Command € Master 1
€ RS232C Dial-up Modem ATa C Slave .
 No Protacol
FIELDBUS
 Master List
€ S —

If communication mode is ASCII,
Be sure fo set 7bit
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Set the contents as follows.
Item Setting contents
Station No. Set a number between 0 to 31 (Don't assign no. 0 as broadcasting station
~__| lest it may be a cause for mistaken operation
Baud Rate | Set one from 1200, 2400, 4800, 9600, 19200, 38400, or 57600 bps.
Set7or8.
Data Bit ASCIl 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.
« It's the time waiting a responding frame since the master MK80S main

unit sends a request frame.

. " » The default value is 500ms.
J::‘::’;L':s o It must be set in i tion of the mex. pericdical time for

sending/receiving of the master PLC.
« If It's set smaller than the max. send/recelve periodical time, It may
cause communication error.
Modbus Ifit is set as the master, it's the subject in the communication system. If

Master/ Slave | it's set as the slave, it only responds to the request frame of the master.

Transmission
Mode Select ASCIl mode or RTU mode.
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8.14 Instruction
Avelable devico Flag
Ingiruction > No. of [ Emor [ Zor | Cany
M|P|K|L|F|T|c|s|D|D g | gtope | (F110) | (F111} | (F112))
ch ]
cocon |81 @ [0 [0 [ ]o [0 o oo
sz [o [0 |o|a oo oo 7 o
st [o [o o |o oo oo
Designation
|—||—[mm51§ssH Cn | Deslraiad _communicaion  channel
{€h0.Ch1)
| Dovi which o
Desvice which stored commundcation
Flag data
|F|1u|5mf-um01m#3mh| Devica which siored commmuricaion
over, el
1) Funcion

« It franefer the saved data In designated 51 device via Modbus profacol. {3 Word)
« Designates the first addrees of the device which wil store the received data In 52,
= According to the S1 function code,
Inmufrwepﬂon Rdubmwmnmwdmofduvlutpmm“mm

In case of the first address of device o store the tresmilted data.
-Cmrnumslaﬁnlssavadmss
2) Program Example
Faoiz Denignate stave station No. (Upper byto)
P———+fww o1 oo and Function coda {Lower byte) of reading.
1 w¥ ho1E Dot Dasignatee the address.
——— roM2s  DOOC2. Dealgnates number of reading.
F MO0 s i stat he Modua
1 X 100000 D100 K100 communicalion umonm modbus peramelsr
In D000 via Channal 1:and sve T recaived data
&t D000, M100 saves the communication ermor
Informaton

When it cparates as shavs sslacted in Modbus seiting of parameter ssiting, PLC option card responses
o mater station without commennds. And When operatss as mestsr, PLC option card sencs derta in 81
with MODBUS protocal at g scges of eemcution condifion.
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+ 53 lormat ks 86 below.

BHE
T T T T

Bit1

Emor Coda (Bits ~Bit15)

» NDR : when the communication ende nomally, thig bit turns on during 1 scan.

wtores bit 8 ~ bit 15.

Error Bit (Bt} Iml:ll)

= Ermor bit: when commumicardion seror occurs, this bit tums on during 1 scan. AL that fime, eror cods

» Errer coda : Display: Emor Refor to detalled as balow table.
Error Code Table
Cixie Error type Meaning
1)} lagal Function Error In Inj funchien code In Instructon.
Ermor of exceeding the Bmit of reading/writl the slave
02 | lhogal Addrass ng anea ng on the
station.
Error when the data value to be read from or write on the slave
03 | lilogal Data Valua
station ien't allowed.
04 Slave Davics Fallure | Error status of the slave station.
It's a responding code of the slsve station for the master etation to
prevent the master statlon ime-out emor, when request command
05 | Acknowladge
processlng takes tima. The master statlon marks an emor code and
walts for a certaln time without making any second request.
. Ermor when request command processing takes too much ime. The
08 | Slave Device Busy j
master should request again.
Error when exceeds the tive [imit of the communication paramster
07 | e Qut
B It commynicates.
08 | Number Emor Errors when data is 0 or more than 256 bytes
09 Paramater Ermor Ertor of setting parameters (mode, master/ slave)
’ Error when the stalion rumber of ilsell and the iation numiosr
10 | Station Eror . :
sl by the 81 of insiruclion are e sams.

87
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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.

Coil 59|58 |57 |5 [5554 58 % 51 |w[a0[a8[ar[s6][as[m[m][][a1]0
status | X[x[X[1[1]o[1[1[oJofofo[1[1[1]o[1]o[1]1
Hex )]

Hex [® || 3% |%|%|0[2 |8l |[0|D][B|z7]|%]2% M |B[2][a]2
Status [O[o[1fofo[1[1]o[1]ol1[1[1[1[ofo[1[1]0o[1
Hex [+] 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

gt Program [Auto-Saved Project]

|"\|:|<|»M lojolx @aa|lad|e=EEDVNE
T "umguku - ‘

FO012
ugr=il] I ‘

oY hilol  DOOOD |
Moy oooia  poodl |

‘ MOY 00037 D002

® @ e o

ODBUS DOOOO  DI0O0  MOID |

@ It designates slave station and function code (No. of station : h11(17) , function code : h01)
@ Address setting
- Address ‘0" at MODBUS protocol means address ‘1" actually .So if you want to designate
address ‘20’, write address ‘19"
@ Reading number setting (Reading number is 37 from 20 to 56.)
@ This is MODBUS Communication instruction.
- Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. An

example of sending the above data is as fallows.
Example 1) CD 6B B2 OE 1B

Device Stored data
D1000 hCD6B
D1001 hB2CE
D1002 h001B
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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 Intemal relay MO15.

[ 1 10219 | 10218 | 10217 [ 10216 | 10215 | 10214 | 10213
Status X X 1 1 0 1 0 1

[ 10208 | 10207 | 10206 | 10205 | 10204 | 10208 [ 10202 [ 10201 | 10200 [ 10188 [ 10198 [ 10187
Staws | 1 | 0 | 1 [ 1 | 1] 0 1] 0] 1] 100

o 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
|s@itv— Iold=|aa azla/F EEDVNE
[ Foorz =
0—

HoY h1102 00000 e—@®

MOY 10195 0000 |l 4—@)

0022 ooz |4l —@

MODBUS 0200 No10 @

24 I END

flat | _>1:'|

@ It designates slave station and function code (No. of station : h11(17), function code : h02 )
@ Address setting
- Address ‘0’ at MODBUS protocol means address ‘1’ actually. So if you want to designate
address “10197', write address “10198"
® Reading number setting (Reading number is 22 from 10197 to 10220.)
@ This is MODBUS Communication instruction.
- The data transmission starts lower byte. The remnant part of byte is filled with ‘0’
® 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.

ROt#H— lojg* @a|ac & F EEDVNR
FO012 =
o—] HO¥ hoAID D000 || e (D)
l:l oy hoooo  pooot |- e——@
WOy 00004 DODOZ «—0®
FO0g2
18 —| HODCO 00001 DOOOO  DI0D0 HOD2 —®
10020
% —]| INCP 00000
nooz1
30— INCP D000}

3 BN
i | s

@ It designates slave station and function code (No. of station: hOA(10) , function code : h10)
® Address setting
- Address ‘0’ of function code ‘16" at MODBUS protocol actually means address ‘40000°.
® Wiiting number setting (Writing number is 4 because 4 words will be written.)
@® This is MODBUS Communication instruction.

- It writes the 4 words data from D1000 to D1003 which the type is set in DO00O 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
ne. 10.

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

- Address ‘0’ of function code ‘16’ at MODBUS protocol actually means address
‘40000'.
@ Save the D1000 data to DOD02.
@ This is MODBUS Communication instruction.

- Write the D1000 data via channel 0.

LSE ecrric | en
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Chapter 9 Maintenance

Be sure to perform dally and periedic maintenance and Inspection In order to maintaln the PLC
option card of 17 Inverter In beat conditions.

9.1 Maintenance and Inspection

The KO module malnly conslsta of semlcenduchor devices and lta service life Is seml-permanent. However,
perlodic Inspection s for amblent may cause damage to the davices. When
Inspacting one or two times par six months, chack the following ftema.

Check tems Judgment Comecthee Actlons
Temperatwe | 0~ + 55 Adust the operating temperature and humkiity
Amblent Humidty | 5~95%RH with the defined range.
Use vibration resisting rubber or the vibration
Vibration Na vibration don m 1,
Play of modules No play allowed Sacuraly enrage the hoolc
Connecting conditiong of
teminal Ne looss allowed Retighten terminal screws.
Changs rate of Input
—15% to 10 Hold It with the allowabi .
voitags % % 6 range.
Chack the number of
Spane pats Spare parts and e | Conte the sharbage and improvs the conditions
Stare conditions

[9.2 Dally Inspection

Thee fedliwing table shows the inspeciion ancd ilems which ar o be checked dady.

Comactiv
GCheck lems Chack Points Judgment o Actions
i ‘chack Tor lecss mounting Rafightan
Connecting Screws should not be loose
vonditions of lerminal ['Chack the distanca between | Proper clearanca should be ¢
block ailderiass taminaly prorvidded
ON
Check that the LED |3 ON
RALED | during R (fickering or O Indkates an -
LED ormor)
Chisck thet the LED in OFF
ERRLED | during Run OFF(ON Indicates an emor) -

L]
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Chapter 10 Troubleshooting

The folowing expleine. contents, diagnoeis and comective actions for vrious smors that can ocour during sysem
operation.

10.1 Basic Proceduras of Troubleshooting |
Symm rellablity not only depends on rellable equipment but also on short downtimes In the event of

'I'heshurldllewaryand cormeciive action Is nesded for speedy operation of the system. The following
ghows the basic instructions for troubleshooting,

1) Visual chadia
Check the follwing pointa.
* Machine oparating condition (in shop and operating atatus)
« Pewer ON/OT
- Statug of VO devices
- Condition of wiring (O wires, axisnsion and communications cablea)
- Display alates of various Indicators (such aa POWER LED, RUN LED, ERR. LED and /O
LED).
Aftar ehacking them, connsct paripharal devices and ehack the aperation atatua of the PLC
option card and the program contsnts.

2) Troubsls Chisck
OQbgarve any changs In the emyr conditions during the following.
« Switch te the STOP pasition, and than turn the power on and off.

3) Nearow down the possibre causss of the troukle where e fault ize, Le.
+Invide or outside of the PLC?
« 1D module or anether module?
* PLC option card program?

[10.2 Troubleshooting

This sectlon explains the procedure for determining the cause of treubles as well a3 the errors and
correctTve astions

Il tha ERR LED flicks |:> |_mwh|r| used when the ERR LED Is flickering. I
Aru 1|'|0 RUN LED bum I |:> |_uwe|ul‘l uead when the RUN tumed OFF. I
lmeuduI- Flowchart used when the output load of the output
gm. Pnope module dossn't hum on.
Huweluﬂuudwhanupmgrlmem'tbewrﬂhnb'
BN X the PLC pption cand.

101
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10.2.1 Troublashaoting flowchart used whon the ERR LED Is fllckering

The following flowchart explal tive action procedure to be used when the ERR LED Is flickering
during operation.
ERR LED fllckering. I

|

L
Check tha amor code, with
connactad KGLWIN.

See App-2 "System
Waming Flag™ and remave)
the cawss of the eror,

If waming enor appears and PLC oplion card doesn't siop, comeclive action is needed
promptly. If not, it may couse the system i fa.

10-2
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10.2.2 Troublashooting flowchart used whon the RUN LED turns off.

The ) flowchart explain ciive action procedure to treat the lights-cut of RUN LED
when the power ls P starts or 15 In the process.

RUN LED is off,

| Tum the powsr unit off and an. I

Contact the nearest. Complete I
cankar.
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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 /O module doesn't operate normally.

IRDH»— lolol* | @@l :|aE EE DVNk
FDEIEIFI Pﬂﬂﬂ‘z P‘[Iﬂé"ﬂi j

Wl = ==l

PO00}
e

4 END

—

[ When the I/O module doesn't work normally. ]

No
Is the indicator LED of
the P40 on?
Yes
Measure the voltage of Correct wiring ) Replace the connector of | | Check the status of P40
power supply in P40 the terminal board by KGLWIN.
A

Separate the extemal wiring,
then check the condition of
output module.

Itin normal condition

No

Ye

v
Check the status of P40

Replace the Unit
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Are the indicator LEDS D
the P000 and P001?

Check the P000, P0O01
terminal voltage  with
tester.

Check the PO00, POO1
terminal voltage with
fester.

Is the value normal?
No

Separate the extemnal
wiring switch, then check
the status by forced input.

Retighten the

‘ g ferminal screw.

I

Replace the
terminal board
connector.

—

Unit  replacement

is needed P00 and P0O01.

| Check et of | Check from the beginning l

Unit replacement is
needed

106
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10.2.4 Troubleshooting flowchart used when a program cannot be written to the CPU part

The folkwing Nowchart ahcows the comeciive acdion procedure usad when & prograim cannot ba writien 1o the PLG
module.

[ Program canrct be witen e PCOPU |

Swich o the remale STOP
mode and execute the
program write
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10.3 Troubleshooting Questionnaire |

When problems have been met during operation of the PLC Option Card of IS7 Inverier serleg, please
writs down thie Questicninalres and contact the service cantar via telephons or facsimile.

= For smors related to spacial or communication modules, use the guestionnalre Included In the
Usar's manual of the unit.

1. Telephane & FAX No
Tally FAX)
2. Using acquipiment moded:
3. Detalis of using edquipment
Oplion Card maded: ) Serlal No.{ )
KGLWIN version No. wsad to compile programs: { )
4 Genaral description of the device or sysiam used s the contral object

5. The kind of the bess unit

— Operation by the mode satting switch { )
— Operation by the KGLWIN or communications { )
— Exterial mesmory module opsration { h

6. Is tha ERR. LED of the CPU module furned ON? Yea{ L Nof )
7. KGLWIN anror message:
8. Usad inffializati initidizasion program ( )
9. Hislory of corractive actions for the emor message in the articls 7:
10. Cther tried comective actions:
11. Characteristics af the emor
* Repetitive( ¥ Periodic{ ). Relsted to a parlicular sequance( ). Related 10
environment{ )
» Sometimes{ ). General emor interval:
12. Detalled Desdiption of error contants:

10-7
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| 10.4 Troublsshooting and Countarmeasuras

Describes the various clrcult sxample and countermeasure.
10.4.1 Input circuit troubles and comective actions

Describes the various troubl and lts countermeasures.
Gondition Causs Cormective Actions.
e S |+ Comect an smosrse air
Input signal capacity, which will maka the voltage lowar
doesn't m T m across the terminalg of the input module.
off. == @C[w-—l — AC Tnput
___ c
[T — %

Input signal current of exdomal device -

MPUR @Al | rive by a Imit switch with neon kamp) = CR valuss are datermined by the laakags
docart tum cusment value.
off. I A ot — Recommendsd valus G ! 0.1 ~ 047 &

{Nean lamp T| $ [ o R: 47 ~ 120 3 (1/2W)
may be ot o o => Or maks up anothar Independent display
on) — oircut.

Input signal ‘;';m lemicage cue fo line cagacty of whing | , Locate the power supply on the extemal
doean't um davice side as shown below.
off. AC Input AC Input

+ L == % :
o
_Emidma | = e doks @ —

Ingul signal | oo™ leakogn of sxsrial dovios (3% B |, Gonnect an apprapriste reskstor, which
dosan't bam will make the woltage higher than the OFF
off, DG Tnout voltage acroes the Input module terminal

l| [ Lsatage ot and Gommon terginal] ¢ ™t
b
[Ty B sl m— ——

Input signal mmdumhmdmmm + Usa only one power supply.
doean't m | 106 inat . w a sneak cument prevention
ofl. -

E DG Input
E[ IE | * _L_"L
E |
T ]- T ol
*» E1 > E2, sneaked.
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10.4.2 Qutput circult troubles and corrective actions
The fallowing describas possibl blas with Input circults, & well as thelr corrective actions.
Condition Cause Corractive Actlon
When the ouiput | sLoad I haif-weve rectified inakde {in scma | = Connect reslsiorm of tena 1o hundreds Ki
In off, axcosalve | cassa, R ia frua of a eclenoid) across the lead In paraliel.
woltage Ie +“When the polarity of tha power aupply la aa
applied 1o the ahown In @, C la charged. When the polarty la
load. aa shown In @, the vottage charged In C plua
the line volioge are spplied across D. Mex.
voltage ke approx. 242. T 4 o IE
L oo [ |
e B W B o
Lo[ThT ™
i 7
Load
1),
*) K 2 reclator b usad In this way, | doss not
posa & prablam to the output elament. But k may
make the parformanca of the dieda {D), which in
bulk In the loed, drop 10 cause prablams.
The load = Gument leakage by surge absorbing circult, | = Gomnect G and R acrass the load, which ars of
dosan'ttum off. | which Is connaciad 1o output sisment In paraliel. | esieiom of tens KIO. When tha wiring dstance
from the output module to tha load Is leng, thers
Quriput Load may be a sakage curent dus b the lne
L pacity.
7§ |Comem 5o |Too e
=] =1
Whan tha load * Gumert Isakage by surge shsorbing circult, | » Drive the relay using a comtact and drive the &
In G-Riypa which la connecied 1o output element in parailel. | R typa imer uaing he since contact.
timar, ime m = Ume other imar than the C—R contect some
conatant T 'm‘ timera have haf-ware ractified intemal circuits
fuctuates. 4 | tharafors, ba cautious. Timer
TH |l 19 oo
e B
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1010

Condition Causa Comractive Actlon
The lvad does | * Sneak cument due o the uss of two | * Uss only ome power supply.
not tum off. differant power supplies. « Connaet a snsak cument pravention
diode.
Output
te= | T
Load [t
= i L
]-<J ]— _ﬁl .[E E
E1<E2, srwadas. E1 in off (E2 i on1), sewsnlos.
If the lcad Is the relay, etc, connect a
countsr-eleciromotive  voltege  abaarbing
code as shown by the dot line.
The load off * Over cament at off siate [The largae | « Insert & small L/R magnetic contact and
meponse tims | salengid current; flvidic loed (LR is large]) | drive the Ioad wing the sasme contact.
Is long. such a3 Is dinectly driven with the transistor
output. Gutpu
Lhripu
[CIaff current ; =
C [
E R
= The off reapones tims can ba delayed by
one or more second as some loads make
the cument flow across the diode at the off
fime of the tranaistor output.
Qutput Surga curment of the white lamp * To suppress the surge cument, make the
transistor 18 | T outpat dark currant of 1/3 to 1/ rated curmant flow.
dinsbroyed. Oul
[ 3 i 3%
E1 T.
FlAa] e T
Sink type transistor output
A surge current of 10 times or morns when r
turnad an. =
E
Sonrts (ype e ke oulpul
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10.5 Error Code List

Ermor Ty = Cortio P P G tive Ack
Intomal
Fauk of some ama of ing ROM, | Cantact the service
optam | stamEmr | ooy [sme | DRI e ofopening canter
08 ROM 05 ROM 7 Caoniact the sarvice
gt Emor hoon2 Stop Intermal system ROM is defscied T
QS RAM 05 RAM Contact the sarvice
o E hooos Stop Intemal eyesbem RAM la defactad Bt
Dats RAM | DATA RAM B Gaoniact the sarvice
e Eror o004 Stop Data RAM i defected contar.
Program PGM RAM Cantact the service
RAM smor | Emor hooos Stop Program RAM s dafacted carer.
Gats armay Defact of LSI for G Barvics
e GfA Ermor wooos | Stop insimaction pecssslng conter.
Tun the power off and
oS WoT 08 WDT rostart  the  ayetom.
omor nooos | S8 [ CPUOS waish dog errar Contact the  Barvics
centar
Common
Canrrnon Cordact the srvice
RAM smor RAM Ervor o0t Stop Gomman RAM Intarface amor i
Instruction | OP Coda Stop by the CPU | G sanvics
codeerrar | Emer hoooB am inciuded, (during execution) centar.
Rash
memory User Memary OO0 Stop Read to/Mrke from the insarted Flash | Check and replaca the
amor(during | Errer memery ks not performed. fiash memerny.
weoution)
Paramsisr hoo20 A wrllsn paramsier has changed, or | Comed the conisni of the
Ermor Emor Stap chackeum amor L
[=0] Siop - » A digh of other han 0 to 9 has met
Oparation | Operstion (Continu | duing BCD [=! canient of the:
Ermor Ermor ®) «An operarxd vahem b ouiside the defined | ermor
Scan tima has overrun the waich dog | Chack the medmum acan
time. me of the pogram and
WOTOuer |WOTOwer | hoogt Stop oy the  program. o
Iresaet
Emor  of | PGM Change An eror has occumed st program | Program replacement
Progmam Error hoo32 Stop change during run. not ibean compisted during
Change nn
during run.
Progmm PGM CGhanga | hO033 Condnue | An amor hea ccosmed whie chacking a
Check Emor | Emor Program, Camect tha amer.
Coda Code Chack | hoD40 An Inatruction unraacdable by the CPU i | Cormest the amor plep.
Chack rmor Stop Includad.
Error
Missig the Wngert the END Instacton
END Mies END hoD44 The progmm dosa not heve the END | at s boliom of the
Instruction Stop Insiruction, Program.
in tha | E™
| ROgranm
Missing the hao42 Tha subroutine doss not has te RET | Insert the RET
RET i T instruction at its botiom. instruction.
Instructon Eie Stop
Intha
program.

10-11
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1012

Emor Typs Messagn m .ﬁU Causs Corrective Actions
Missingthe | Miss SBRT 043
SBRT Eror
it swp | Towaubeouting doos nokhia e | Insettho SERT
the submutine
program.
The JMP ~
JME Ingiructon | JMPE)Emer | hO04 | fiop | The WP = JME nsinucion amor | Sorrodt the JMP ~ JME
T 3
TheFOR™ | FOR-NEXT | ot i The FOR ~NEXT Inatruction Gorract the FOR ~ NEXT
Instructen efror Ermmar emor Inatruction.
o=~ | Mes-MOSCL | anee skp | Th® MCS ~ MCSCLR Ineruction | Correct the MCS.
e orror | REMOX wmor MGSCLR Instnuction.
TheMEVSH~ | MpUSH ~ Wit |spp | The MPUSH = MPOP instnuction | Cormact the MPUSH ~
R s omor | MPOP ETor simor MFOP nstrction

DUAL CoIL Timer or counder hes basn
Dunlcol emor | = hoo4B | Siop duplicartad, Carect imar, courtar.
Input condition amor, or too much | Ghack and carract the

Sytexamar | Syntex Eror | hO4S | S0P || 15q of LOAD or ANG(OR} LOAD. | progrem.
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I
Appendix 1 System Definitions

{1) Connect Option
You should set the communieation port (COM1 —4) to communicate with PLC option card.

« Select the Project-Optfon-Connection Option In manu.
= Default Connection is RS-232C interface.
» For detalled Informatlon about Connection Option, refer to KGLWIN Manual.

Editor Option | Page Setup  Connection Option |

- Method of Connection

Re=29et

Dialup Modem  Communication Port |COM1 -
Cable Modem

GLOFA Fret for PC

GLOFA Mnet for PC

Ethernet

8 @1998.10.

~Depth of Connectio

&+ Local
" Fermote 1
 Remote 2
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(2) Edttor 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 daleted when the program window is closed. Therefore, if a
program cannot ba savad by "Program Eror” befora program is not saved, you can
recover same program by loading auto saved file.

- This function is to set the tima interval for Auto saving.

- When set to 0, auto seve fundtion is disabled.
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(3) Page Setup
You can select print option when printing out the project. (margin, cover, focter}
ey
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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’
‘roject!] o [ =10l x|
nterrupt | CommChO | Commch | PIDCTUN) [PIDECAL)| PO S | Analog | HSCChO
Lateh Ars Timer Boundary - Input Seting -
o g 100msec 000 - [191 Input Filter Time (ms) ¢
: — Omeee 192 - [B0 Basic Unit
R Rl e Poom0 - Pooa? [10 =
l0msee [184 | - [0 = Po0Dg - POOOF [10 »
Watchdoa Timet [0 wiims | POOID = POOI7 [0+
a0 - [0
omsse [2 poots - pooF [10 <
Imesec [T - [56 ~PLC Operation Mode PO020 - Pooe3 |10
e [l 12 Blown Fuse extended Module [10 =
¥ Operation Error —_—
: [0 - [0 Pulse Catch Set
L I” Output during
I o ——— 1l erirzrsr
[# Remote Access Control A rsrerer o |
« I>1TJ
(1) Latch area setting

Set the retain area on the Inner devics.

(2) Timer boundary setting
Set the 100ms/10ms/1ms timer boundary.
(If 100ms and 10ms timer are set, the rest of timer anea is allocated 1ms automatically)

(3) Watchdog timer setting
For the purpose of the watch of nermal program execution,.
This parameter is used to set the maximum allowable execution time of & user program in
order to supervise its normal or abnormal operation. (Setting range is 10ms ~ 6000ms)

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

1) Special Relay F Area

Relay Function Description
FQO00 RUN mode Tumns on when the CPU in the RUN mode.
Fo001 Program mode Turns on when the CPU in the Program mode
FO002 Pause mode Turns on when the CPU In the Pause mode
FO006 Remote moda Turme on when the CPU in the Remote mode
F0007 - -
FOODS ~ FOD0? - -
FOQDB ~ FODOE - -
FOOOF mﬂ:’; of the STOP | 1ne on when the STOP Instruction Is being operated.
FO010 Always On Always On
Foo11 Always Off Always Off
Fo012 1 Scan On 1 Scan On
FC013 1 Scan Off 1 Scan Off
FOO014 Every Scan toggle Every Scan toggle
F0Q15 ~ FOD1F - =
F0025 ~ FOO2F - =
F0030 Fatal Error Turns on when a fatal error has occured.
FOO31 Warning Emror Turns on when an ordinary error has occurred.
Fo032 WODT Ermor Tums on when a watch dog timer error has occurred.
Fonas VO combinllonarmor | (0 e ) o1 Fo04o i FOGSF fums o)
F0O34 EA;"_"’ rmal Battery Voitage Tums on when a battery voltage Is lower than set level.
F0O35 ~ FO038 - -
F0039 Nor';;lnn backup Tumns on when the data backup is normal.
FOO3A RTC data ermor Tumns on when the RTC data setting error has occurred.
FOD3B Program aditing "I"ur.ir;s_“m:n during program edit while running the
Foo3C Program edlt error :’uu;:; ur‘lf| :ﬂmn Em }:::gmm edit error has occurred while
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(Continua to Special Relay F Area)

Ralay Function Description
FOO3D ~ FOD3F - =
FOO40 ~ FOOSF VO armor GI;F()"“mm‘lul:I h;; mbr::nu I:mumsd or dismountad, the
FOO080 ~ FOOBF Storing amor code Stores the gystem emor coda
ERS, 20-ma cycle clock Turning On/OF is repested with a constant cycle.
Foge1 100-me cycle clock
Foos2 20018 cycle cock
Foosa 1-88¢ cycla clock on o |
FOO34 2-pac cycle clock
FOOBS 10-sec cycle dock
FO096 2-8ec cycle dock
Fooer #0-sac cycle dock
FOgee ~ FOORF - -
s e Turning OniOf 15 repeated 25 many times ag the scan
FM1 Usar Clock 1 spacified by Duty Instruetion.
Fo1C2 Usor Clock 2 HF——ourrroroxni ne ]—'
Fo103 User Clock
FO04 Usar Clock 4 N2 scan Of
FO105 User Ciock & n or |
Fo108 Usar Clock &
Fo1a7 Usar Clock 7 N1 acan O
FO108 ~ F10F - -
Fo113: Operation errer flag Turms on when an operation ermor has ococurmed.
Fo111 Zom flag Tums on when the operation result ks "0~
Fo112 Canry flag Tums on when a camy occurs due to the operation.
Fo13 All utputs off Tumsa on when an output Instruction |= executed.
FO115 Operation emor fiag Tumz on when an operation emor has occumed (Latch)

(Lateh)

Fo118 ~ FO1F - -
FO120 LT flag Tums on lf §, < S, when uging the CMP Instruction.
21 LTE fleg Tumns on H S < 8, when using the CMP Instruction.
Fo122 EQU flag Tums on if 84 = 8, when using the CMP instruction.
Fo123 GT fiag Tume on it §; > S, when using the CMP Instnuction.
FM24 GTE flag Tums on if 84 2 8; when using the GMP instruction.
FO125 NEG ftag Tums on i $4 = 8; when using the CMP Instruction,
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I
{Continue to Special Relay F Anoa)

Ralay Function D
FO126 ~ FO13F - -
40 FOAAE AL numbar lThl'h:d ﬂ..‘?f; peneraled by FALS Ingiruction Ig
F150~ F16F - -
Fi70 ~F173 i x
F180~ F183 2 N
Fl80~F183 . *
FO200~ FO20F - -
FO210~ FO21F - -
FOZz20~ F22F . "
Fouzate FOuaF 5 =
FO240~ FO24F . e
F260~ F49F . .
FOS00~ FOSOF Maximum scan time Stores the maximum scan time.
FO510~ FOS1F Minimum scan time Stores the minimum scan fime.
FOS20~ FOG2F Present scan time Slores the presant scan fime.
FOS30= FOSF Clock data (yearmonth) | giock data (when RTC oplion module is i }
FO540~ FOS4F Clock deta (dayhour) | Clock deta (when RTC opion module [s Installed.}
FOS50- FOSSF 0 migu'“"f defe. g Clock data (when RTC optian module is installed }
Clock data
FO580~ FOS6F {hundred yeariday of the | Clock data (when RTC option module Is Installed.}
ook}
FOS70~ FOSBF % -
FO590~ FOS8F Storing error step Stores the emor step of the program.
FOB00- FOBIF - -
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1

2) Internal Memcry M area

[ remy ] Function [ Desoription |
[ Mi1910 | Forced IO Betting Bt | Enables forced IO, |
3) Data Relay D area
(1D register for Foroed /0 setting
Forced YO designation

o Rttt Forced A0 duta reglster

POaq D470 04800

POO4 D4T04 D4804

12) System emar history (when RTC module ks attached)

Roluy Dascription
D400 Errer pointsr
D451 Yoar, Manth
Dao02 Day, Tms
D4803 Minute, Second
D004 Error code

Stop time can be registared maximum 16. if 17" stop |s occurred, first stored stop data will be
ermsed and then 17" stop data s Inputted.

Relay Emor Polnter
D401 ~ D4BO4 First Systam Stop
D4RGS ~ 4008 Secand System Stop
Dag ~ D964 16" systom Stop
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Appendix 3 Control and Monitering 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 (APDE5~68) in No.
60~89 of the APO group, using the digital loader of the inverter.
thod which bles control or monitoring of the gpecific data of inverter

In this appendix,

{control: frequency and operation refersnce, monitoring: output frequency and operation status
monltoring) without setting up No. 80~€8 of the APO group Is described.

3.1 List of the speclal D register fixed for the control/monitoring of Inverter

Function | Area Deacription Page to Rafer
Badtd Provide invertar with references (STOP, FWD, REV, Fault 1o Appand 5
Control Reset, smergency stap).
Da4451 | Provide inverter with aperation frequency reference. Refer to Appendbc 3-2
DasTy Monitor the present status of the inverter {forward/reverse 1o Appandi 34
M opsration, congtant speed, decelerating, stopped, ete.)
D4471 | Monttor the presant output frequency of the Inverter. Rafor to Appandix 3-8
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3.2 Control (PLC Option = Inverter)
(1) IS7 Invarter Frequency Raference
» Spaclal D register of PLC option card for Inverisr fraquency refarence

SEP"’“"'.E Lise of paramater Detallsd Daseription
Inverter Frequency Command x
100
4451 Inverter Frequency | {For axample,
Command To command inverter frequency
30 Hz command, write 3000 In
Dd4451.)

» Exsmplary program

1) Set up inverter parameters as follows.
Cades Funetion Nams St Valus Remark
DRVO?7 Freq Ref Src PLC -

2) Maka out a ladder program as shown below. When the M0OO0O contact point ls ON, the
special D register ks written with 4000, and thus, the Inverter Ia sst up with the reference

frequency 40.00Hz.
MO0OD panoo
il ] MOV 04000 4451
8 END
{’!‘\ Caution
¥ any one of APOCS0-B4(PLC Wr Data1-5} Is set up with the “0380Hex" which Iz the address of the
commeon wrsa of the 187 Inverter freq ¥ It Is ot p to provide the Imverter with

fraquency reference via the D4451 special reghster.

To provide the Inverter with frequency reference via the D451 speclal reglster, find out the
parameter which Is set up with the *0380Hex" which Is the etdress of the common ares of the
froquency reference of the 157 lnverter and replace the setting with "0000H"
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(2} 157 Inverter Operation Reference
b Spacial D reglster of PLC optlon card for Inverier aperation referance
SE"":':L" Function Detallod Dascription
BITO | swp
BIT1 | Forward operation
BIT2 | Reveras operation
Oparsiea accoming o the sat valus
BIT3 | Fauk{Trp)
*PRT-30 Trip Cut Mods

BIT4
BITS | D
BITE | Speed reached
Inverter BIT? | DC Braking

Stetus[grrg S
BITS | Jog mods
BIT140 | Braks opan signal
BIT11 | Forward direction
BIT12 | Reversa diection nn
BIT13 %MM by somm. {Bulk-in type,

B4 I‘Ir| qumu:"mmmd by comm. (Bulit-}
BIT15 | 0: Remote, 1: Keypad Local

» Exemplary program
1) Set up inverter parameter as follows.
Code

Function Name Sot Value
DRV Cmd Fraquency 10.00 He
DRV0S Cimd Sourca PLC
DRVO? Freq Ref 8o Kaypad-1

2) Run the KGLWIN and make out a ladder program as fellows. When the M00O1 contact s ON,
the speclal D register |s wiitten with “1." Consequently, the Inverter ls operated In reverse
direction (soe “List of PLC Special D Reg| for Invarter Oparat

Hooo1
15 W MO¥  hood

22 END
Caitlon
If any one of APOBO~B4H{PLC Wr Datal~1".5 sel up with the "0382Hex" which Is the address of
the common amsa of the [S7 Invarter oparation refersnce, It s not possible to provide the Inverter
with operation reference via the D445 spacial reqister.
To provide the Inverter with operation reference via the D4450 speclal reglster, find out the
parameter which |s set up with the "0382Hex” which |s the address of the common area of the
operation referance of the iS7 invarter and replace the setting with “D000Hex.”
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3.3 Monltoring {Inverter =& PLC Optlon)
(1) Operation Status Monitering of 187 Inverter
» Spacial D register of PLC option card for Inverter operation status monHoring

Speclal D
Register Furniction Detallod Description
BITO | Sip
BIT1 | Forward operation
BIT2 | Reverss upacation
Operates according to the sat valus off
BIT3 | Fault (THp)
*PRT-30 Trip Out Mode
BIT4 | Accelerating
BITS | o
BIT6 | Spoed meched
Inverter
— o nvel s BIT7 | BC Braking
BIT8 | swp
BITS | Jog mode
BIT10 | Brake cpen signal
BIT11 | Forward direction run
BIT12 | Reverss dreciion run command
BIT1a 1: Run command by comm. (Bulltn type,)
lon,
BIT14 I‘lr| qugnw command by comm. (Buli-
[ BIT15 | 0: Remata, 1: Laoal
» Exemplary program
1) Set up iS7 inverler paramatsrs as follows.
Code Function Name Set Valus
| DRV01 | Cmd Frequency 12.00Hz
DRY0G Cmd Source Keypad
DRVO7 Freq Ref Sra Keypad-1

2) Run the KGLWIN and make out following pregram.

PO0SO
0 - om0 hoooo Stopped

FO0S1 | Forward Accel.
FO0sz | Forward Constant
Spaoad.

Bisf= 04470 hoOZ1
1z o= 04470 hOO31

PO0SS
8 i= 04470 hood Forward Decel.
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4) In stop condition, D4470 Is *h0000" (see “List of PLC option card Special D Registers for Inverter

Operation Status Monitoring™ above).
o000
o - 02470 hoooo
00000
B = 04470 hO021
00000
125 04870 hoo3t
o000
18 = 04470 hoO41

PODSO

PO0S

PO0S2

PO0S3

BRI LE

B

t

2

Lk
I
o

o1
02
i
o
i
ot

o

&
o
L
I
i

4) Now, press the "FWAD" key on the diglal loader of the Inverter to a give forward oparation reference.
During forward acceleration, D4470 is "hD021" {see °List of FLC option card Special D Registers for

Inverter Operation Status Monltaring” abova).

00033
0 = 04470
0003%
B j= 04370
00033
12 = 04370

00033
18 = padT0

h0000

POOSO
POOS1
=
POOS2

POOS3

Stopped

Forward Accel.

Forward Constant
Spead.

Forward Decel.

5) Whila in conatant speed in forward operation, D4470 i "h0031" (ssa "List of PLC option card Special D

Regl for Invarter €

00043
0 - 04470
00049
B = DaaTo
00043
12 - lm 04470
00048
1| = D447

hiooog

hooz1

hoos1

o041

PO0S0

PODST

PODSZ
(]

PO0S3

Stopped

Forwand Accel.

Forward Constant
Gpesd.

Forward Decel.

6) On the digital loader of the Inverter, change DRVO1 (Cmd Frequency) Imto “5.00 Hz" for forward
decsleration. In this mode, D4470 ks “h0041" (8ee "List of FLC optlon card Speclal D Reglsters for Invarter

Operation Slatus Monitoring”™ abova).
0ooss
o = 03470 hO00o
00oss
LIS 04470 hOOZ1
0006S
12 = 04470 hoo31
0008S
18 - 04470 hOOAT

PODSD
PO0S1
PO0SZ

P0O0S3
-

| Stopped

Forwand Accal.

Forward Constant
Speed.

Forward Decel,
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{2} IST Invarter Qutput Frequency Monlioring
p Special D register of PLC option card for Inverter output fr

AEsciaD Function Detallsd Description
“Guarent aulput Fraq, x 100
D471 OuputFreq. | Ex. If DI4T1 vaius n 125,
cument . I831.26 Hz.

» Exemplary progrem
1} Bet up iS7 inverter paramsiers as follows.

Cods Fungtion Name S Velus
DRVO1 Cmd Froguency 20.00 Hz
DRV08 Gmd Baurca Koypad
DRVO7 Freq Ref Src Keypad-1

2) Run the KGLWIN and maks out fallowing program.
Mooz4
42 [ [>= 4471 03000

48 END

3} On the hveartar's digital lsader, preas "FW D" for forward operation o 20.00HzZ.
4) Now, the D4471 will raad "2000" as ahown balow.

Ho024

END

5} Sat up DRVD1 [Grd Fragushey) t “30.00HZ" Tha D4471 will be changsd to 03000" and the Mi024
relny wil ba ON.

MO0Z4

END
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Appendix 4 Common Area Parameter of IS7 Inverter

4.1 G Area Paramatoer {for Monitoring)

Addrees Parametor Scale | Unit | RW Detailed Description

Ox0300 Imvarter Model - - R_| IS7 : CODBh
0.75KWY: 3200h
1.5KW: 4010n 2. 2%W: 4022h
3.TKW: 4037h 5.5kW: 4055h
T.5KW: 4075h 11KW: 40B0h
15KW:- 40F0h 18.5KW: 4125h

00301 | Irwerter capacty = B R | 22%W- 4180h 30kW: 41ECh
3TKW: 4250h 45kW: 42D0h
55KW: 4370h 75kW: 44B0h
110kW: 46EDh 160KWY: 4AD0K
220kW: 4DCOh 316KW: 63BOh
STSKW: 57700

200V single phasa opan air cooling : GZ20Nh
Invarter Input 200V 3 phase apen alr cooling : 0230h
voltage / power 200V aingle phasa forcad cooling : 0221h
%0302 supply typs _ _ R 200¥ 3 phase forcad cooling : 0231h
{single phase, 3 400V aingle phase open alr cooling : 0420h
phasa) 400V 3 phags apen alr coaling : 0430h
I eooling method 400V aingle phase forced cooling - 0421h
400V 3 phase forcad cooling : 0431h
Invarter SAV
Ona30 version 1 - [ ® [egwnoziomen

0x0304 Raserved - - - ] -
BIT1S | 0: normal stedus
BIT14 | 4 : Waming status

BIT13 | 8 : Fault status{oparatas according bn sot
BIT12 | value of PRT-30 Trip Out Mode)
|BIT11 |
aro. Mo
Inverter operating | _ _ ]
0303 sletus R | BIT7 | 1:epeed search  2:accelarating
BI 3:steady speed  d:decelsraling

7.8W OCS B.dwall

L
| BITE
[BITS | 5decsiareig stop B4 0CS
L
F

} | O: stop
Iolward opq'aﬁnq
Dc npmling_(u apead control)
BIT14 upammg commard saurce
BIT: O:keypad
BIT' 1:communication option
F . BIT 2:App/PLC 3ibuit-in4B5
inverter cperating, el
Ox0306 froquency _ _ R ia':' 41nm1lr|nl block E rasem:d
command solmca
| BIT: - frequency command source
[ BITe D:keypad spsed 1:keypad torque
| BIT6 | 2~4:Up/Down operating speed
BIT: 6:V1 &1 7v2 z2
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Address Parameter Scale | Unit | RAW Detalled Dascripion
8: Puige 10: bult-n4B5
11:communication option 1= App{PLC})
13:Jog 14:PID

15~22 ; Auie Stop
26~39 : sequentlal

- - R | (Exercinc} 0x0100 ; Vemion 1.00

O30T keypad SAV

veralsn
Thi308 | keypad Tite -
ket - | - | R |an101 : Vorsion 1.01
00309
~0x030 Reserved - - - -
F
0310 output current 0.1 A R -
Ox0311 ut L 0.01 Hz R -
00312 output RPM [1] RPM R -
0313 '“‘“:”""“‘* o [reM| R |-azres RPM] ~ 32767 [RPM] (direction)
0514 ut vo v | R E
[ DG Link voltage v | R E
[% output power (34 R -
[E output Torque % R -
[ PID referance % | R E
0x0318 | PID faedback % | R E
papzta | Showpoksof |1 | R | ghow poles of frat mobor
opgte | Shewpalsael || | R | ghow polos of sscand motor
ooyt |  Showpoksol 1| .| R | show poles of selected motor
031D Select Hz/rpm - - R @ : Hz unit 1 : rpm unkt
OA0NE
~Ox031 Raserved - - - -
BIT15 | None
BIT14 | None
BIT13 | None
BIT12 | None
BIT11 | None
BIT10 | P11 (Expansion 10 Terminal Input 3]
[ BT [ P10 {Expansion 10 Terminal Input 2}
Dightal Input | BITG | PR neian 10 Temninal Input 1
®0828 | pformation | - | R [ Pe(Basiolo Teminel input8)
[ BIT6 [ P7 (Besic IO Terminal Input
[ BITS [ Pé (Basic IO Terminal Input €
[ BIT4 [ P5 (Besic IO Terminal Input 5
[ BITS [ P4 (Besic IO Terminal Input 4
[ BIT2 [ P3 (Besic IO Terminal Input 3
BIT1 | P2 (Besic IO Terminal Input 2]
BIT0 | P1 (ask ut1
L
L
L
ftal O Bl
szt | DO Ot - |- | R
L
(BN
Bri
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{Adciress Parameter Scale | Unit | RAW Detalled Description

) | J | Relayl gBeslchRaIay_'Ogglm)

0: OFF State 1: ON Biata
(GOMBSV’rlmI DB}

0: OFF Siate 1: ON State
(COMB4:Vriual DH5)
0; OFF Siate 1; ON Siate
(comwmnl nm[

(GOMBZV'rhnI DI13[
0. OF
(COMB1 Vlrh.lal DI12)
0: OFF State  1: ON State
(GOMBOVIHI.II DI11!
0: OFF State

(ooms\ﬂnml nrm
Virial Dighad input [ [ (com:\nnml ms)
[ K :

BITS

BIT:

ry

BIT3

BIT2

BIT

(GOMT1 Mirtual DI2)
0: OFF Slats  1: ON State
{COM70:Virtual DI)

0: First mator, 1:Second motor

analog Input! _ {baske 110}
analag Input2 _ {basic 110}
analog Inputd _{extanded 110}

analag inpuld _ {extended 110}
anal il ie LO)

BITO

Show selected

&

Fuss Open Trip
BT | Gverheat Trip

1. I
]

§
]
§
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Address Paramster Scale | Unit | RAW Detalied Daacripiion

3 Amn Shart

I

§

letch type trip
B0 | Information-2 R

| o b =1 0

3

e
=
0
g
3

{??????55?555

B e E R E R R R E R R R R R R EEEEEER

iy

ey

Levsl Type Trip
83z Information " " R

Lozt Command
Canmmand

<%

PR e e D

HW Diagnosls
@323 Ty inferamien R

S

B
33
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{Adciress Parameter Scale | Untt | RAW ] Detalled Description
Bl None:
Bl None:
Bl None:
BITE None
Bl None:
Bl Gate Drive Power Loss
B ‘Walchdog-2 Error
BITZ Walchdeg-1 Ermor
B EEPROM Emor

BIT11 Nong:
BIT10 Nohe
BITS Auto Tunning Fallure |
ogase | Waming | .| g RO Keypad Lost
Information | BIT? | encader mis-connected
[BITB | encader mis-mountad
BT DB
BT FAN lon
BT Laat command
BITZ Inveriar Overnad
BT Undersad
BT Cvarinad
0335

~0x033 Reservad - -

OxG340 | On Time Date - Day | R Days when Inverter s ON

Gx0341 | On Time Minute - Mn | R Minutes with total days on ime subtracted
Ox0342 | Run Time Date - Day | R Total when the Inverter the motor
Ox0343 | Run Time Minute E Min R Minutas with total days Run time subtracted
Ox0344 Fan Time Date E Day R Total days whan the fan operstes

OxG345 | Fan Time Minute - Mn | R Minutes with total days Fan time subtractad

~O34 Regervad - -

OxB34A Option 1 - - 0: None
Ox034B Option 2 - B

BOC Option 3 o | -

a ==
1
]
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42,

( Arpa P

{Control}

(he(3ED

(Address

D381

Parameter

frequency

command

Scale
0.01

Unit

RAW

Datallad Descrl
Command Frequency Setting

RPM cormmand

1

Hz
RPM

RW
RAY

Command RPM Setling

operating
command

Changed from 0 1o 1: Free-nun ta stop
Chenged from 0 {o 1: Trip Reset

0; Reverse Command
1: Forward _Command

0: STOF Command
1: RUN Command

383

Q385

accelerating me

decelerating ime

2|9

232

virtual dighal
nput control
{0:Off, 1-On}

BIT1
5
BIT1
4
BIT1
3

1

m5

Ex} Forward run command:0003h,
Reverss run command:3001h

Accaleration time setfing

Deceleration time satting

0: OFF Command  1: ON Command
{COMES:Virual DI18)
0: OFF Command  1: ON Command
| comes:virtuaiDite) |
0: OFF Command  1: ON Commarns
(COMO3Vrtual DI14)
0; OFF Command  1: ON Command
(GOWZ‘VIH:I.I!I DI1B]

BIT11

OFF Command  1: ON Command
!COW1 Virtual DI12]
0: OFF Command  1: ON Commarx
(COMECVIrtual DI11)

5%&@%

3

3

aﬁﬁﬁ

digital eutput
control
(0:Off, 1:Om)

3

0: OFF Command  1: ON Command
(COMED:Virtual DI10)
0: OFF Command  1: ON Command
(COMES:Virtual DIB)

0: OFF Command  1: ON Command
(COMST Virtual D8}

0: OFF Command  1: ON Command
(COMS8Vrtual DI7)

0: OFF Command  1: ON Command
(COMSS:Virtual DI)

0: OFF Command  1: ON Command
(COMB4.Virtual DIE)

0: OFF Command  1: ON Command
(COMS3:Virual DI4)

0: OFF Command 1 ON Commarel
(COMSE2:Virtual DI3)

0: OFF Command  1: ON Command
(COMS1:Virual DIZ}

0: OFF Command  1: ON Command

| comsovimueDiy |

0: OFF Cammand 1 : ON Commend

(Expansion |0, OUT38:

Q4 Dsfina Is "Nene™)

3

0: OFF Command 1: ON Command
(Expansion |, OUT3S: Q3 Define is
"Noma"

3

0:OFF Command 1 :ON Command
({Expansion 10, OUT34: Q2 Definala

“Noro")
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Appendix 4 Common Area Parameter of IS7 Inverter

|Address Parameter Scale | Unlt | RW Detalled Doscr]
BIT2 0:OFF Command 1 :ON Command
ic 10, OUT33: @1 Dafine 0
BiTq | 9 OFF Commard 1 :ON Command
{Baslc |0, OUT32: Relay?2 |s "None”}
BITO 0 : OFF Cornmand 1:ON Command
{Basic [0, OUT31: Relay1 Is "Nane"}

Ox0387 Raserved - - - -

0388 PID refersnca 01 % | RW PID refarence command released

oxgage [ FDfeSdack [ g4 [ o | ey | PID feadback vakio

Ox038A

{38 Reserved - - - tormque command

F

Torque Rel 01 | % | RAW | Torward motor ing torqus Imi

oxgapy | FeAPORlomUe | g4 | o | RAY | forward reganerative torqua limit

Fwd ":_m;““‘“’ 01 | % |RAY| revemamotor ing torgus limk

upzgs | RevFOETNUe | g4 | w | RAW | reverse reensrtive oraue limit

oxoasa | ReVRORTORUS | g4 | o R | tomueBles

Ox0385 Torgue Bias a1 % | RMW PID reforonce commentd roleesed

00396

039 Reserved - - - -

| 8

Ox030A | Amytime Para CNF-200 of 187 valus astting

020308 | Monfier Line- CNF-21 of 187 valus astting

0x030C | Montor Line-2 CNF-22 of 157 valus satting

Ox0300 | Montior Line 3 CNF-23 of 187 valus astfing
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Warranty

Warranty

Installation
Maker LS ELECTRIC co., Ltd. {Start-up)
Date
Warranty
Model No. SVHS? PLC Optlon Card Perlod
Name
Customer
Information A
Tel.
Name
Sales Office
(Distributor) A
Tel.
Warranty period is 12 months after installation or 18 months after manufactured when the
Inatallation date s unidentiflad. However, the guarantse tarm may vary on the salas term.

IN-WARRANTY ssrvice Information

If the defective part has hean identified under normal and proper use within the guaraniese term,
contact your local authorized LS distributor or LS Service center.

OUT-OF WARRANTY service Information
The guarantse will not apply In the following cases, even If tha guarantse tarm has not explred.

Damage was caused by misuse, negligeroa or accident.

Damage weas causad by abnormal veltage and peripheral devices” malfunciion {fallure).
Damage was causad by an earthquake, fire, flooding, lightning, or cther natural calamities.
When LS nameplate ks not attached.

‘When the warranty peried has expined,

v v www
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diAAH HAAHY 8= HIZ
APOTG (FLG Fd Datal) Old W8 SEEH 02 RIHE = PG B4
D474 DIE| 43 HolEJl ASE, {SLIEYS)
APOT7 (FLC R ete2) 0ld WEE ZESE O CIHEl & FCES
D475 OIE| =49 HolEsl AEE, (=L
APOT8 (PLC RAd Datad) Old @2 ZWYY M2 HE 3 PLCEA
sl OIE| F49 GOIE REE. (ZUEHE)
#POTS (FLC R Cated) Old €38 ZWE™ U 2HH B PCEM
4477 OIE| F425 GOEI AEE. {2UENS)
APOBD (FLC Rd Cate5) OlW @5 ST@H O SIHE & PLCBE
Laniic) DIEl 49 dolE7 d3a. (SUEYR)
APCET (FLC Fi Catad) OlA GOE ZEOS e eIHE & PCEA
4478 OIS 49 DOEJ RSN, {SEYS)
APDB2 (FLC Rd Data?) M4 &2 ZHYS M2 LHE - PLC S
D4aB0 OIEl 42 GOIEI ATE. (ZUEIHSR)
APOB3 (PLC Rd (eieB) OlM @3 @@ 012 elHH 3 PCEM
Dasgt DIE| F42 BOIESH AEE. {ZUEES)




H7Z is7 BIHE RIO/RLEE BE Jls

b AR 3Y R HEH Z203

1) el8ie9 majoicis CHEnt 2tol MEeC. =8 APO7B{PLC Rd Datal) Cl= eIH{E 2F &
B2 FE4(RER 42 HOIA “S4-1" H0)E “0305 Hex” 2R BIHHLICH

2C Jls =8 HEat [
DAV Ond Frequency 12.00 Hz -
DAVDR Ond Source Keynad -
CRVOT Fregq Ref Src Keypad—1 =
APOTE PLC Rd Datal 0305 Hex -

2) APCTE(PLC Rd Oatal) £ PLC S4° S FIIAE 04474 Ol 1:1 CHESILICH, T@2EA | 0 8l
KA 04474 Ol 20{H RUE &S APOTG(PLC Rd Datal) Ol SN e MHE 2@ 02 F
4 “0305 Hex” Off XZH0] = CIOIEI(2HES 25} £& AEH) YLICH

3) HE =0, Oli2t 22 YO ZRIHE CIBUOIM PIHIES BX 2H ME(FX A6, I

E, 24T, H4Z 58 PLC 240 CUEHBSGE HUS YAASLICH
BREH

PODS0
0= 04474 hOOOD

PODS1
[ = Da474 hooz1

POOSZ
g H i 04474 hDOS

PODSE
10 = 04474 hO041

4) X HENOI= D4474 = “hOOO0" BILIC}. (2IHEIS] BE @S &3)

00000

0= 04474 hODOD
00000 POOST

5= 04474 hooz!
00000 PODSZ

i e 04474 hOO3!
00000 PODSE

18 = 04474 hO0M

5) OIF BIHES CINE 2EY "0 318 =did 3L 28 NS
= D474 = 0021t RILICH (PIE{S) 2E ¥ &)

00033 PODSO
0 = 04474 noOOO

PO0SZ
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BLICH 3YE RS0

EHAH

[' m51| LY NEE
=
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H7g 1s7 2lE AOI/ZLIEE &8 Jis

6) WUy IET|O|= D474 £ “hD031"

YL (AHES BF ¥ #3)

7) AIHES OXE 26 Z OAVOI(C Frequency) B “5.00 2" Z HBJB0IA, AT 245
3 HUO, B9 A&TUE o474 £ hood™ BILUCH (RIHES] 28 A #0)

720 LS =t merene




H7a 157 eiHE HOl/ZUEE &8 Js

(3) PIHES] B W F+-B QUEY & O

157 pIHESl I &H=HD UE F

&4 SIENA HC ZZOMeE HAw + YsLid

» CIHES ZZAY

= 49 HOIX % 41" 2 BIHE 25 ¥ D2A0IS(ZLIEY HE)E S8, HE 81X

& EMo ZE 99 FAE OSDHASUCH

25 9% T4 s Jls aH WS

oAt &= =0k il & Fo4 SUEY
» APO76 ~ B3 0 CHSEIE PLCS PIKE 801 SUESR =2+ 0 AINAH
g X AE gdXAES ES Hlz

APOT6 (LG Rd Datel) Old SId® =SdS W2l o8l & PoCES

Dd4ze OIE| F42 BIO0IED RSE. (FUEIYE)
P07 (PLC Ad ataz) 014 &aF ZWES WoH CHE » PCEA

D475 OIE) F42 GIOIED AHS. (SUEIYE)
APOT6 (PLC Rd Celed) U4 Sa® ZWAS Do AHE » PCEY

04476 OIE) F420 BOIED REE. (SUEINR)
APO78 (PLC Rd Datzd) 01K @8 E @599 WY QHE » Acad

aarid OIE F4) BIOIEI AahE. (SUEE)
APOB0 (PLC Rd Deta5) Old &3# ZWAS M2 2IHE 3 ACSA

haadic OBl F4:3 GO/ REE. (SLEIE)
APOBT (PLC Rd Delas) U1K WHE =S99 Wi OHE » PGEE

w4478 OlE) F4o BloIEI HaE. (SUEHE)
AP0z (PLC Ad Datar) /W Wa® ZWYS Lo LHE > PCEd

44E0 OIE) F42 GIOIED RIS, (SUEIHE)
AP0G3 (PLC Rd DaleB) U1K Sia® @299 Mo BHE S PCEd

D81 08 42 BOIEI AED. (BUEZE)

> NS YUY R oH 2203

1) 2uiEel menles cEn 20l dFeLIc, M3 APC76(PLS Ad Datal) Ol= eIHIE BIY &

8 FA(ER 42 HOIK "24-1" )2l “0311 Hex” Shil QISLIC.
1= s 33 (k=TS H 3
DRva1 Omd Frequency 29.00 Hz -
DRVO5 ond Saurce Keypad -
DRVO7 Freg Raf Sro Keypad-1 =
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4B 2LEFSY, O 28 =040 OF JFs AAARPLC
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2) APO78(PLC Rd Datal} 2 PLC S¢12) M4 YAAE D474 Of 11 OISEUC. OAM |40
TIAE 04474 0 20/F 2Ut= 22 APOTS(ALC Ad Datal) H RIEIAY = PIHE &Y =
2 F4 0311 Hex" Ol AFEY = QOE{PIHES NY =5 Fhw) RILUCG.

3) HE SO, H3AE WS YC ZEIOWZT 0|ESIGM RIHER & Fh+& AL 40 2L
Blas= Y3 SyMASUT.

42 sz 04474 03000

HO024

a8 END

4] BIHE CXW 262 “PD" B A 200 A7 J9s 2EAYLG.

5) C2f2t @Ol DA47rd of “2000" OlSH= U0l SOIZLCH
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46 END
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p3000 MOD24
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48 END
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H7R is7 fIHE HO/2UEEH =8 Jl=

(4) 157 SIHEIS] B7) e EE NEHE ZUEY & O
157 RIHEIOIAl B30 SHEt SEYUS 4 ANA PLC S4 SISHA 2UHIE - eun, Sde E3
ol 42i0l WO, 25 Tl S4AY SV JIF ol SPHY EYS Ho HELUC.

© i37 2IHE =S8 YHBE

=3 Eg =E Eg

N Edan . EQEn Yo. EgjaR Y. Efjan
1] W Dlag 8| |- 32 | opti(Sletl) Trip s |-

1 Arm Shart 7 | NG 3 | opt2(Slot2) Trip a8 |-

2 |06 18 | Fen Lok M | opt3(SIot3) Trip 5o -

3 |ow 19 | Ire 35 | |0 Board Trip 5 |-

4 | Extarnal Trip ;M ou B[ ®%F 0TrR & -

s |- 21 | PTR ¥y o= no -

B Fusa Open 22 | Para WA Trip . |- 5 |-

7 | Ground Fault 23 | Pre FID Fafl W |- 5B -

B oH 24 |- 40 (H3AH EC Trip I

] Eth 2% |- 41 | Over Speed 5 |-

0 [ol % |- 42 (£ FHI} Trip 58 |-

" |- |- 4 | 3% Byol3a 5 |-

12 |- 2 |- 4 (- 60 | B

1B |- 2 |- 45 | HY OC8 ] v

4 [Pa I % |- €2 | Lost Cnd(2&)
15 |l a |- 4 (- 83 | Lest tmd(3IWE)
- |- B = = || 255 | he Trip

b PGCE PIBE EY BE 2UEYE |4 p YR LE

[E T L]
[7C] UBE E@ A& &9 1
04431 ECEECE EEER

D492 BHE i Hg 9493
4483 BHE Eg HE g9 4

137 SIHEN BE0| FAUHY, eIHE S3 Y 2[WEYE | 0 2 XIAE (440004482 2
Ox00FF 2 EJIMELICH IHES E¥ #HZJ HARE A= 0490 3 D491 D MR D
04493 QILICH, SIHEIY E3 FEE 8 4 A AEE 4+ SN, § BN L85 BIHE2 E3 &
Hie M40 8 WO SUICHL OIEANZ2 68 N wYsl=E S8 32E= M451 ® WOl SU0 od
B LRISZ AZ Biets YHE El AZE == [ ANYAEN HBELCH
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M AE 9E % od Z2Y

1) KGNIN & A%S0A CHEdt WE TRIOME JYYUC (N6(P4 Oeflne) 01  “External
Trip™ 22 S3<0 R=A MBS, CHlm 22 p4 B On 3CIA "external Trip” & SHAl
2LICH. O/ I8t %) 04490 F2A0) “4(External Trip}" 0 EILIC}.

HO030 ool Do Qe EE HE
s n WOV paaso (251
EiESEane-si | |5 B e e e
oW 04431 04491 5
00255 O02s5 %Q R
WOV D44sE 04407 =
pazssioneesil || iR EIES SR e
WOW 04803 04403 i
] END

3) INGT(P3 Dofine) © “3X" SE 4N U=X WAFR, TS BIY PI B 0n HOA
“BX” B RMARILCH O ORI 20| 04401 Hol “s0(BX)" 0l AU
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8 END



{5) PIHEl LV(Low Voltage) EB WHA ALC B8 FH EMNE Off St W

H7R is7 fIHE HO/2UEEH =8 Jl=

HOIK 7-7 2 (6) £tA &= ok 208! High gol, RIHE LY(Lw Yoltage) E@0I SYBE &
2 2 A8c B &S e Yol dHA iR T2IED &M L2HaEun.

b CIHEIY REHA
SR 49 YOlA "% 44" o PHE 2E ¥ D20E(RUES &#2)8 &3, elbg A1d
Etel E@ 35o 2T g9y FiE UED U

28 fs F4 = = AN UE

BITO
BIT1
BIT2

BX
Lv

Lest Comand
KPD Lost Command

BIT4

dw By =y 3

P APCTE - 83 Ol (B PLC2 PIHE SE SLEHYE |4 D JHUAE

diALE dARAHS BT 1} ]
APOT6 (PLC Ad Datal] OjA WAE BEW= Ml PIHE & ACEM
Dadz4 UlEl 42 dolElt AEHE, (SUEIYS)
#PO77 (PLC Rd Dats2) M W3E IWYS Mol EIBE » ACSBY
4475 OIEl %221 QOIEIS HEE, (2UEHHS)
#P078 (PLC Rd Date3) M 43& WY O elbie > ACEd
aiid OIE F8 AOIGI HEE. == ]
APO79 (PLG B Dated) 01N @@t amee na 2UIE » AGCEA
477 OlE T9 OIE> HEE. (2UEIYS)
APGED [PLE Rl Data5) /M GBS mEa= L eHE B PG EA
4478 UlE F40 OIS HEE, (RUES)
APOET (PLC hd Dates] /M 3% EXAE NoH @0 » ACEH
4472 018 -8 dolE3 HEs, (SLIEIYE)
APORZ (PLG hd Dater) 01K @38 TBE= DicH EIBE & PG BM
4480 DIE F::8] OGS HEE, (2URHE)
AP0B3 (PLG Rd DataB] O/M &3 8 WIS OoH BUIE & AGEA
4B OIE F2+9 AOIES HEE. (BURYE)
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1) SIHEl TI2I0IEIS CHER &0l WSO,
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3

OUT3 Trlp Qut Moda
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APOTS PLC Rd Catal
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1 "= =TEY 4X
((e332) @ WEE

2) KAWIN & QMBIo{A CE% F2 Z2OME JYMLD. LV ER0 W4T & Iy 2A
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[B.1 2=t~ Sl

81142

157 QIBIE E8 AC 84 =Y UFY B4 JmdldE Nedleon PC o B4 Z2EZY DCHA
{Mocbuo) It AIMQILICE OHAII(ASCI| : Amorlcan Standard Code for Information Intershanps) ClOIEE
O|BaH0] WMAIGH= OF:A2 DL WA QOIS 0HBGH= REIR(ATU : Renote Terninal Lnlt) 2=8 1
A0 LEHANY MBHE HE [EE WA EEY Y IHCM BE D[ S 01, 2, 03, 04, 6,
06, 15, 16 8t N8 ELIC, TS0 e AR LI82 WodToon Mocbus Protocol Reference Gidel
HENY FHAR.

8.1.2 7l 73

1) okA3| BE
(1) 0b221 EHOIE® QI\EH0 WA BILICH
(2) 228 TYUES HCH ' (S8(Colon) : H?-‘J Elfol tA LF(M2IX| 2IE-2tel H=(Carrfage
RoturirLina Food) @ HOD HOAYER AHSRILI
(3) FH4E (Character )2t HCY 1X &E@llnter\ml)- FHBELCH
(4)LRC i QISEHH ol M EUCH
(5) =g x(otA3| clol=)

T o 28 HA IS HOlE LAC AIR{A LF)
331 1 HIOIE 2 HOIE Z HIE n HIQIE Z HolE 2 HI=E
2) AU 2=

(1) SAF CIOIEIS QIS8 S BHLICEH

(2) Aci2 HZR HoH Su{Adrees) OF AIRE D (0 2 DR SELICH

(3) S Bk 8.5 MYE E2(Character Time)2 PIEIR{ Interval )& JHELIC)

(4) 1=/El{Character)2 1.5 HRIEI EFY(Character Time)Ol4F FIAl 1 Mg TS KAIRLICH
(5) 16 HIE (ARG QISSI G AW LICH

(6) =AY RE{|MA HOIE)

2 2H WM 3E diale Liv
Erl 1 HOIE 1 HHOIE n HWIE 2 ol E

1} ®% 1 TR Pask= IIHE 1 H=EZ 2L S, 1 AZEE B UIE, 1HOIEY ¥S
LGk

2) 584, SAABX = LG E1OO 1= olat PIES!(Interval )i OlB3I6 Zal® 22 ®Lid
2) 1 A%E B2 1 HEE 4L I L85 AIPHE 0|8HLICTH
o) EH &= 1200 bps HAIS 1 HRIE| B+ 13
1200 bea 2 1200 ISR 2Ui=0l 1 =3t @lele 5022 1 HER S48 =
1(2)+1200(HIE) = 0.83(m)0|22
1 3=E B 0,83(ms) x&(HIE) = 6.64(ms) RLICEH




HEeSH BN s

3} RP(Aodresa) Y
{1) 0 ~ 81 PR X RBLICH

4) BE RE(Function fode) ¥Y
(1} ®e 3= 01, 02, 03, 04, 05, 06, 15, 160 XINBLIC,
(2} ®Er TOHOIA Conflrmt{AKISl 22 T4 W& IACE 0|SELICH
(3} SE TWolA Conflrm-{NKIR 2= BM D=o|BEIN HEE { £ HESH 2IEEHLIC

of) & DOHEY AL
- B ACH HBE 0|3 Yenz @M R SR YOO
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i (Preset Single Register) (ard-@R) | A=)
[ EEEEEDES
15 | ot ou it acEaln} oo(HIE-2=) | b= 201
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Modicon PLC OLA| NASTERHK ©f MOOR2 HIES 20T B BR0= BEDE 01 82 (2 I ARSI 60|
El OIS HI0R 2 818 SULCH DMD S NS YIX B JIN0/= HAAS 03 E= B A
E8T, ISH A= HEOAR 201 BLICH

9) AlE ACIEIR 33

CI0IEI®] 3JIE OtAS| RE0A 128 HIOIE, RIU 2S0IAl 256 HIOIES XIRBID Madleon PLE 2| MO
e JIEE HOII USSR Wodleon Modws Protocol Reference Gulde'S BHE80 FLAIR,

10) BHH =

&+, 55 AESI0l TagLic,
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3Sas 1y AU Vedous RTL b=

3RAM T | T Mndme<iU NG
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HeE S

8.1.3 IoOH &3

1} 24 Lelle &8
(1) KALWINOIH ME= Z=ae L#E U

® AC ERE HIEA 57 & SASAB10] FLUAL,
s O-2E2t Y0120 242t CHE M Z2AE MIYE BHEC THAL.

(2) KELWIN THEOIECIA WA TR0 EE S2st & & @ 28 0l O30l BAELICH
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HB8E SH I

Cha Ligol met Lige daEstLIC

8 s o 3 u =
P 129E 31 2K HFR 4 YL (032 S2SIAE 222 7|
= FolZl DlAI2. 2552 2010) & + U&LIC)
AL 1200, 2400, 4800, 9600, 19200, 38400, 57500 bps @ HFY + RUSLICH
7E=B HIER 8F® 4 A&LICH
CIOIE| HE | OIAZI2E : 7 HER &3 A2,
AURE : BHIEZ &F SHAIL.
Ij2iE| HE | §iS, Even, 0dd 2 &FE 4~ QSLICH
1 F= 2 HIER 3% £ YUSLICH
B HE MZIE HIEJH 3 B ¥2 1 HEZ @3 SHMAIL.
MZIEl HIEDH &F ot A2 : 2 HEZ 4F SHAAIL.
« OIAER A%E AC SH0H 27 SAMNE &4t £ SE TS
JCiElE AlZgLIc,
OAEIEEAl |« CIEE 22 500ms 2ILICH
Etglotz o OESE PLC 9 &4 ZOIED] Al2HE D28H0] AFsior &HLICH
o Z0 S04 FI| AL B0 S U8 AFE F2 F4 HHE SR
< QUSLICH
Modbus OHAE | OLAEIZ WESE B AABNA FHI SN &HCISZ 43318 O
[ ®dI0E | AFHS 27 SN G2 SEEF SLUCH
Hg 25 0iA3| BE FE= AU EE  Sif B = Aglith




HEes |y D
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8.1.4 BHYO
N8B s oY 343
g8 ARp of2i LS Mel
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| Fi10 | #0258 X! WHAl nFLICH
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£ &+4 BOIED H2HE CIHI0lA BX
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« 5122 TFE CUOIAY KBS CIOIEHE NDAS TESRS SEMVER S ®IRLICH (Mord)
* S200= &I OIS} HBE= CHOIAS] AFHTE WFSLICH
P 518 IS0l Mt =412 A= 4E HOIEI AASE CIH0|A2] SEMF|
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02 I/ 1egal Address Address SRR =X od
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Foi21 LTE #32 GAP BT B EWTS <59 B3P on
Foi22 EoU @2 P HIZ P& ATHS (5P IS 00
Fa123 or w2 CAP HIZ B4 AT 5 5Bl AR 00
Fo124 GIE #82 GAP HID & ETt 51250 F% 0
FO125 N0 EH2 CPHIR P&t AT 5 = S B BR On




2R2 S0 U

(FEY Sy0 AR )
g 3 a = L] -]
FO1Z5 NEQ 3|11 CPHID P& A 5 w5 el %0
FO12 ~ FOI¥F - -
FUl40 ~ FO1#F FALS & FALS MOl oM DZHE AF
F150 - F16F = =
F1m ~ F1A = =
Fiac ~ Fi8a = =
F190 ~ F133 = G
FQAQ0~ FQAOF g 2
FO210~ FO2IF = =
FO220- FO2OF = o
FQEI0~ FQZIF - -
FU240~ FO24F - -
FZ50 ~ FdGF - -
FQ00~ FQSOF A ~H Al Hi ~# M N
FOS10~ FOS1F HAa AW A2 Ha AW AT AT
FO520~ FUS2F B AN At MY A% A2 RF
FQA3G~ FOSIF ALK HiolEl (W /d} AN EiolE (W) (RTC S & SHAM)
FOBAC~ FOBAF A2 BDIEIEIA} A2 A0IEIE/A} (RIC SXSE FHA)
FO550~ FOSSF A BIOIE (B} A FI0IE (R ) (AT BAZE BEHA)
FQ580- FQBEF A BIOE (R/aR} A BIOE (Ry/aR) (AM; B&Sg =)
FOS7C~ FOSEF & =
FU560- FUSOF 0y Am AF ZEIR Ay M AF
FOB00- FOBIF - -

2} NgY |4 fdol it

=] I = & ¥

TH 1 /0 G3® DOICIWEE BIE,
i BAN/OHBUE | yym yge 28 /0T mEE BER0 FAAS




2R 2 o) Y

3) 0B =M 2Ol

(1) R /0438 0y

Bt

o 9 A /o 43E 23l 1/0 dolEHE
A= ATLE A= ARAEH
PO D47O0 D480
PO DATD4 DABO4
(2) A2H HERE 99
) 9 u e
D450 oll& Palnter
04501 W, A
D2 W, A
M3 LS
4804 [EES

16 M TR S=EUCH 17 BN FXI wHsE H2o gae XA

B2 2O
ARXD O 7R AXAIZC A=ELIO.
BA+ e Polntes
D4801 ~ 4804 Al2E BAARE 18
DAZOS ~ D4XB Al BXAIYG 28
D4861 ~ 4884 ALE UMY 53




HE 3 MHES ®E C0IE AH/BLER W

M
¥R 3 oHES =3 dolE Xo/ZLIEHY B

E MR ‘7.2 @ PLC SH StEQ] 157 BIHE BRIE" OH 2B WH (B[R 7-10 ~ 7-24
W& &3) 2 PIHES UAE SCE CIES0, AP0 28BS 80-69 #Ol X0 (APOB0-84) E 2LIE
B (APOBS-BO) W CAOIEIR) ZFAME £124510/0 BILICH

= SmoAt AP0 18 6060 HE @FSX K1, PIHES B3 GOE(RIN:FL~ X #8 Ay,
RUEY:EH Fh<¢ ¥ 27 46 RUEE)E AN/SUEYY 4 A= £ CHE SUZ GENLG.

3,1 PIHE AI/ZUENE 38 |4 D AXAE WB

=R | 39 M IS &1 HOoIXl
DA450 | @IHIE0I7 A& (STOP, FWD,REV, Fault Reset, HIAEA) & Ud. [ 733 &2
e BIHEINA 28 F04 NS 4. w32 #3
oy | BIHEI MY SE(FSW/ALY BAT, I4T, 2HT, B, o
g X dH 5) # SUEE.
D471 | elHiE S BA &2 w04 2UHE. T E




REm 3. CIHES |E @0IE AO/TLIES %@

4.2 Mol (AC 24 S 2lHH)
(1) is7 PIHEl Fo4 X
> UHE FOh XIBE A8 ACD B2 D AXAE
B D ATAE BC 44 U8

BIKHE I+ AW x 100
(0® &0, 2IHE Fo4 S04z

D44s1 PHES Fh4+ Y
XNB& 3ioiM, pads1 of 3000 &
Ao 8 .)
b oA =203
1) SIHES] Mela el CHED 20l SFRLICH
ac Jlis WY A sy
DRvoT Frea Pef Src AG -

2) CHET 20 2H D= JSLICH W00 2 SE0| 0N K8 === [ AXAH M451 0
4000 O] 2OiX|Y, Matd PIHEE XY FO4 40.0Hz T SFFLCH

Moooo 4000
] MOV 04000 passt
END

X
WRORO-SAIFLE Wi Dawi~5) B WA, &7 BHE F04 NG BF 99 740 - GaRer 3 49
O RUCHH, D4451 B ATAEHE BAM RIHENA Fh ANE HE & 2oL,
DAAET W4 ARACE BOA SN F0 A UEIE, APOBI-GAPLC Wr Datmi—) OlA 17
HEl FO+4 Q¥ B8 ¥ F2el ° 30Ha" = FADY Al NADER ROLN ° 0000Hs" £ 430

L.



HE 3 MHES ®E C0IE AH/BLER W

(2) 157 fIHE 28 4
b BIHE &3 XNNE #e Pcel |4 D AXI2E

B4 0 dAAE Bk H4 US

BITO an

BIT1 | S2%® #dx

BIT2 | Yus VT

Fault {Trlp) +PRT-30 Trip Out Mode &

BIR | ymain weiy s=wud
B | Ji=®
BITH 2=

BITE | £& &
BIT? | OC Braking &
D4470 BIHE 28 40 | BITE | ENS
BlTg | ZJ2C
BITIO | Brake Hele
BITH | 398 23 N3
BITiZ | Sy =8 O
1t EE Nd 223 ma (UFA,
BITI3 tption)
10 EDa AW 447 BN (LB,
BIT14 optIon)
BIT15 | O: Rewote, 1: Kewpad Local

b 0l Z20@
1} PIHES M2A0E# CHS3} 2H0] @HEILCH
B s gd i vz
DAYVO1 Cnd Frequency 10.00 Hz
DAVOS Cnd Sourcs Ae
DAVDT Freq Ref Src Keypad-1

2) KAWIN & QWS0A TS A= 26 Z2OME DAL W0l MA0| ON OB, Bae D
YXAE D4B0 0 1 0] MELIC. MA PIHEE= AWE(HS “PIHE 28 NFYF 98 PLC
| D YA E 1) 10.00 2 £ 2EEUL.

] o001
1% W MOV hooo

22 END

k- |

‘TAPOGD-MH.C Wr Datal~5) & SLlcls, 157 eiHE 23 Xe=l @B 99 F28 ° 0382H” 3+ 4AHO

PO, D4450 | ANAEIE BUA HHENN 72 A¥E UN + ReUD.

D450 M4 AANAEE BMA SHENN B8 KE U1, APOS0~B4{PLC Wr Datal~5) E0IA 187 £IHi

B &3 Zu= 38 ¥ Fiel °0382Ha" = @IS0 T HMeEt0lEE Botd ° 0000He" = A0 ¥
ua.




£5 3. HES |3 Gl0IE RO/2UEY @Y

3.3 ZUEY (eE & PLC S4)

(1) is7 RIHE 2% &H 2UET

> BIHE B& M6 2UEYR FI8t PCS S+ 0 A2E

2 D AXAH 8= M HE
BITO E=Ry
BIT1 FUE 205
BIT2 AUE RS
BiTa | Fault (Trip) *PAT-30 Trip Out Mode 2l
SFA0l TDetH SHELIC
BIT4 | Jt&3
BITS e ek
BIT6 | &% £&
BIT7 | OC Braking &
04470 eIbiE 28 &el [BIT8 | B3NS
19 Z12E
Brake HYAIS
Iyy =28 XY
CEEES-RE] _
giTa | ¢ BE XY 2231 34 (UWEY,
Option)
BIT14 1 ‘isﬂ}-'-‘— Xg 247 B4 (W3,
Option)
BIT15 | 0: Remote, 1: Keypad Local
> OIA =20y
1) 187 eIHElel ME0IEE CHSt 20| SFELICH
ac Ji=s 98 a3 HI2
DRVO1 Cnd Frequency 12.00 Hz -
DRVOS Cmd Source Keypad -
DRVO7 Freq Ref Src Keypad-1 -

2) KGLWIN 2 al83tolM Chsa 22 ZEIYE YLt

3) X HEi0lE= D470 2
S4 D dXAE" E &D)

“h0001”

Lt (s

pooso [ZRIAE
poos1  BEE OIEE
poosz HUE &S

pooss |BYE 223

“OIHEl & ME ZUEYS 98 PLC 9



25 3. plHiEe |F G0l HMO/IUEY &

4) Ol OIHES CIXIE 2HS “FD” 318 E2iA IYE 28 Xd2 UL, I Jtas
£ 04470 € “h0812" QLIC. (912 “eIBE 2& M6 RUEYS A8 PLC 2 S+ D X2
E” ® &#1)

5) LYY FHSO0E 04470 2 “h0842” ALICH (91S “QIHE 23 ME 2LIEHYS & PLC
9 S4 D dX2AH" B &2)

6) CIHEIS CIXNE ZCG 2 DAVO1(Cnd Frequency} S “5.00 Hz" = BIYGICIA, ZYE &80
3 ELICH IYE Z4S0ls 04470 2 “h0822" YLICH (912 “elBiE 88 oH ZUEIS
S8t PLCS 5S40 AXNAH" E #1)

LSEme | 235




REm 3. CIHES |E @0IE AO/TLIES %@

(2) 157 QIHE &5 FN4 DUEE
b BIHE @M Fo+ DLIEHYE HE Acel |4 D AIXIAE

o D YL k- 173 o4 us
eiEe ol &= F x 100
(oIl =mOl, Bd D7 & RS
D471 &2 s
O 3125 21, eix eldels] &=
Fhie= 3258 9.)
» OF ZEOW
1) 187 2lHES m2i0/E# CHE 20| d3eLIc
3= s B8 k-4 B3
oAW1 Cad Frequency 29.00 He =)
DAV0E. Gnd Sourca Keypad —
7 Fraq Raf Src Keypad-1 -

2) KALWIN & WHES0H O2D 42 ZEOHE JYELC

42

48

2=

04471

03000

MO0z

END

3) BIYE CIAW 2GS “FD7 B W2IA 20.00H Al 3WE BRARILC

4) O2HEH Ol D471 & MR “20007 RILICH

4z = D441 03000

5) OAVO1({Cnd Frequency) &

NOo24 @2|012t on BILICH

03000
42 S= 03000

48

"30.00Hz" 2 @HUYLICL. OIA D471 Ql

Ho024

END

“03000° 22 MAELI,

MO0Z4

END



F®m 4 157 PIHE 28 AN DietlE

£8 4. i57 2HE 28 99 L0

4.1 PIHIEl 2825 NII0IE (RLIEEY E8)

Address Paranater Szals | Unlt | R/W o4 UE

0300 FIEERE = = R_| IS7 - 000Bh
0.7560: 3200h
1.500: 4010h 2.2 4022h
3.7kN: 409Th 5,5 4055h
7.5iN: 4075h 11kN: 4080h

) 2He 8% n 168 40FCh 18.5kN: 4125h
224K 4160h 30KkN: 4150k
7KK 4280h 45KkN: 42000
S5« 4370h 75kN: 4480h

200v 2k A4l 1 o22oh
200v s T4l : 0230h
200v 24 4l : 022ih

elHH 23 #al/
200v a8 Feal : 02ath
010302 | RHEMEI(EA,E | - & R .
PRYIP LI 400v S8 T4l 04200

400V & & XAl ;0430
400v S8 24l 0421h
400V & WA : 043lh

o036 | emH wHE | - | - | A Ex) Vor1.02 : 010z

0x0304 Reserved - - - -
HAEETEE]
BITH | 4 : Warning W8 61
BITI3|B ¢ Fault 4 &E (PAT-30 Trip Out
BITIZ | bode BN MRAH FIBLICH)
AT
BITIO W—
LT NBET BE.

RILEI) BITB

DOX5 | 2m um R e [1: &z Az z: 3az
BITB |3 : E=E 4 g&E
BIT5 |5: 2% dxE 6 b 0C 2ils
BITA |7 : SMOC AT & : Duell 28T
BIT3 [0 : BX
BIT2 |1 : Wete mEm
BITI |2 : et 2w
BITD |4 : OC ®AZ (T 0 A0
BITE
I - em xy 22
L

wowe | SYHES, ) p BT sema Sireserved

T = 6:Auta 1 T:Muto 2

BITY
BITE
BIT7 |- F0+ N9 22
BITE | O:JIME &= 1:20S =3




F® 4. iS7T PIHE 28 &9 O2HDIE

Address Paraneter Scale | Unit | R/M SN L&
BITS 2~4:Up/Down B8 H=
BIT4 | & W g
BITa | 7: V2 a2
BITZ 8: Pulso 10: Li&e 485
BIT1 =8 S 12: App(PLG)
133 Jeg 14: PID
15-22 | Auto Stap
BITO 25~89 ! Chohd: ot
0807 | JIM= S/ HE = = A (ol A1) 0x0100 * VersTon 1.00
On0308 | PIHE Title BI® | - = A Ow0101 ¢ Varslon 1.01
—OWG30F Resorved = = = =
0x0310 [ LR Q.1 A A -
Ox0311 Y Fla 0.01 | Hz A =
0x0312 22 P 0 RAH A -
00313 | TDE MEY 2T 0 RPH R -32763 [APW] ~ 32767 [RPW] (Werd RIS.)
0314 &% war 0.1 L R =
Ox1315 DG LTnk &8 2.1 ¥ A =
1316 = s 2.1 K A -
0317 &= Torque a.1 % A E
0318 FiD el > a1 % A =
Ondi319 PID DS 0.1 % A -
1A | R 1RE S = = A A 12E 4 EN
36 | A22H 34 - - R Al 22H S M
031G | UME DF I | - = R NS DH I EA
| 00310 |  He/rpn A% = A 9: He B9 1 rom S
_gg;; Reservad = = = =
BIT15 AE 5L Bk
BIT14 A Al B
BIT13 A X s
BIT12 A Al BE
BIT A =
BIT P11 (MF 10 SR RIS 3)
] PO (&F |0 SR &% 2
8 PO (M3 10 BRO QI
%0320 | CIRKE 2/ = | - - R_., P8 (O [0 SR 21
CRME | p7 (e o Gx) g=
BITS Ps (I 10 B0 a8
BIT4 P5 (21210 BRI 2= s
BIT2 P4 (J]= 10 HX0Y BIE 4
BIT2 P3 (/=10 BN RIB2
BIT1 P2 (7= 10 BHRO RI=Z
BITO P1 (7= 10 BRON RI= )
BIT1S ABEIE wE
BIT14 AZEiA ks
BIT13 A Al gE
0321 | OXNE & 32 | - = A B y 3 uE
BIT A L)
BIT A A ks




F®m 4 157 PIHE 28 AN DietlE

FParanotor Soala | Unit | /W A4 U8
BITE ALS A B
BITE ABBIA g2
BIT7 ARSI &
BIT8 ATREIA S
BITS 04 (BtF (0 welol &=3)
BIT4 0 (%F 0 B0 %32
BIT3 o2 (M35 0 wdol &= 1)
BIT2 ¢ (JI= 0 Th &% 1)
BIT1 Relay? (31 10 W20l &= 2)
BITO Roleyl [JI% 10 W&l @ 1)
0: OFF &HEl 1: O &FEH
BIT15 {cowas:virtual DI1B)
0: OFF &1E 1: ON&EH
BIT14 {0ONB4:VIrtual DI15)
0: OFF QB 1 ON&FE]
BIT1A (COMAI:VIrtual DI14)
0: OFF MEf 1: ON&FE]
BITI2 {cowaz:virtual D113)
0: OFF &1E  1- ON&HEH
BITH {COMa1:Virtual DI12)
0: OFF &HEH 1 ON &HEH
BITI0 {cowac:virtual D111
0: OFF &t 1: ON &FEH
BIT8 {CONFR:VIrtual DI10)
0 OFF &1E 1 ON &Ef
It T _ _ A BIT8 (COMTB:Yirtual DIB)
am s 0: OFF §JEf 17 ON&FE]
8IT7 CCOMP7:Yirtual DB}
0: OFF BE  1: ON&FEH
BITE (COW7B:Virtual DI7}
0: OFF 8B 1: ON&El
BITS (COMP5:Virtuel DIB}
0: OFF Bl 1 oW &E
BITA (COM74:¥irtual DI5)
0: OFF &t 1= ON&El
8IT8 (CON73:Virtual DI4)
0 OFF &8 1- ON &EH
BIT2 (COM72:Yirtual DI3}
0: OFF MEl 1: ON &FE]
BIT1 CCOMr1:virtual D12}
0: OFF 8B 1: ON &El
BITO (CON70:¥irtual DI1}
& IE FA = = R 9:A12H 1:H28H
All 0.0 ] R o= g3 9 (Jl= |0
Al2 001 | % | R OfWE] 252 (A= [0
Al 0] % | R rERECENCEAL
Ald I ] R O ET R 4 (KT (0
A .0 % ;] Ol = ™ 1 (J]= |0
ACE ol | % [ R OfZ] %2 (1= 0
A 001 | % | R FrESR TERCEAN
A 0.1 L] R Ol 27 &5 4 (KT (0




F® 4. iS7T PIHE 28 &9 O2HDIE

Addrass Paramater Scala LR/ AN UE
Ox032G Reasrved = = o
O30 Reserved = = =
Ox032E Ressrved = = s
Dn0a2F Resarvad = = s
BITIE Fuse Open Trip
BITH4 Overheat Trip
BIT12 Arm Shert
BIT12 Extarnal Trip
BITT1 Overvaltage Trip
BITIG Overcurrent Trip
BITE NTG Trlg
izl Erel BITE Overspeed Deviatlon
R T - N v Over
BITE 2 4 =3
BITS /e 4 E¥
BIT4 Ground Fault Trlp
BITd E-Thermal Trip
BIT2 Invorter Over loed Trip
BIT Under |cad Trip
BITO Over oad Trip
BIT13 ANZEX S8
BITi4 MBS
BITId AEOE W=
BIT1Z Slot  Sle & Ee
BIT1H Slot: H SIE Ei =3
BTG Slet EEE-EN 1
BITY o Notor E8/
22 el BITH External Brake @
GO epawe | Ll v JIE nEE 8= =g
BITE Pre PID Fall
BITS Parameter Write Al H2i
BIT4 ASST WS
BIT3 FAN Trip
BIT? PTCIM W #IA) Trip
BIT Encoder Error Trip
BITC MG Fail Trip
BIT1S ABSE W=
BITH4 AHESE WE
BIT ALZTH
BIT A= H]
BIT A5
BIT1O AR BT
gld Etel E3 3 BIT9 AEELE S
g B B R [em ALZBHA
BIT7 AR 8T
BITH A5
BITS A2 8HE
BIT4 A=
BIT3 S Lost Cormend
BIT2 Lost Command




F®m 4 157 PIHE 28 AN DietlE

Address Par aneter Scale | Unit | RW MM L8
BIT1 LY
BITD B
BITiS AN BS
BITi4 AESA a=
BITi3 AN S
BIT12 ARSI R
BITi AS8IA S
BITi0 ARS8 g
BITE ASSIA BE
Hf#t Dlagnosle BITE ARS8 #E
B0 | g am ol A L T AS GE
BITE AS8IA §E
BITe ASSIA Bs
BIT4 Gate Orlve Powsr Loss
BIT3 Watchdog-2 GlEl
BIT2 Watchdog-1 018
BIT1 EEFRON 0l cf
BITo AX ole
BITiS AS S o
BT ASSA Ss
TRt AS 3N o
T2 ASSA Ss
BIT1 ASEIA e
aITI0 ASSIA wE
BIT8 Auto Tunning &l
BITB 3IHE Lost
00334 | Warning BR L T ERIEEL]
BIT6 A3 2
BITE 1.:]
BIT4 FAN E&
aIT3 Lost command
BIT2 Invartar Cver|oed
BIT1 Under load
BITQ Over loed
_~0xm:fm Ragervad - - - -
Ox0340 |  On Time WR - | Day PIHEISH RA0| FOI0 U= @ R
0x034 On Time = - | Min On time 2 & R0 FE & =
| w0342 fun Tine Wi - | lay PHEHAA SEHER FE8 & R
[ 0034 Bun Time # - | Min Aun time o] @ R FIOB & =
| w0344 Fan Tine W® - |Day | A |9 @o| @0 IS8 & R
| Ox0345 Fan Time ® - | Min| A |Fantirefl & WR FAS & =
O s | - | - | - -
Ox034A Optien 1 = = ] 0 G 1,2: Reaerved
Ox0348 Optien 2 = = R 3: Profibus 4,5,6: Reserved
7: Riet B.9: Ressrved
OxO34C Optien 3 = = R 10: PLG 20: External 10-1
23: Encorder




F® 4. iS7T PIHE 28 &9 O2HDIE

4.2. gHE WYY OOHIE (AN 88)

Addr ess Parameter Scale | Unit | R HA WS

Ox0380 Ehe AY 0.1 | Hz | BN 08 Fh+ 63

x0381 AP NS 1 R | A PR TEE]

A12 e o2 3%

A1 #M5 : Trip 2AIE

8 Xy 1: 348 N8

: BTOP WE 1: AN AIE

HT 0003, Y 2EY
:0001h

PEEE
EIE=EF
o]

Ox0382 28 18 - - | W

@
Elof,.
[
»

0x0383 It Al §00 Stk A2t &d

By

%9384 2 AlZt sae 2 Al ald

0 OFF R 1 ONAIE
BITiS (COM5:Virtual DI16)
o OFFXE 1 ONAY
BITH4 (CoMB4:VIrtual DI{5)
0: OFFX/E 1: ONXIEY
BIT13 (CONG3:Virtual DI14)

0 OFFRI® 1 oNAIE
BITi2 (COMB2:Virtual DI13)
0 OFFEIE 1 ONAIW
BT {COMB1:¥Irtual D112)
0: OFFXIE  1: ONKY
BITI0 {CONG0:Virtual DI11)

0: OFFX® 1: ONKI'™
BITe (coHs9:Virtwal Dl f0)
B NE 1 NKE
Aeommes | | _ aITg (CONEB2VIrtual 1)
Oxaaes ON/OFF R TOFAY 1 VNS
BIT? {COMS7-Virtual DI8)

0: OFFRIE  1: ONKIH
BITE {COMS8:VIrtual DI7)
0: OFFXIE 1 ONAI™
8ITS {COMR5-VIrtual DI6)
0: OFFXIE 1: ONKIF
BIT4 {CoM54:-Virtual DIS)

0: OFFRIE  1: ONAY
BITd {CONS3:Virtual DI4)
0 OFFXIE  1: NAIY
gIT2 {COM52:-VIrtual DI3)
0: OFFXIE  1: ONAF
8IT1 {COMS1-virtual DI2)

0: FFRE 1 NAE
BITO {COMS0:VIrtual DI1)
alms 0:OFFAIE 1 ONAIE
(83 10, 0UTI5:04 Dedine O “None” )
0:OFFXA  1:ONKH
owoasa uﬁ'ﬂ;g“ - | - [ nw| 3™ | (mm 10, aUrasias oatine 0 “None” )

aITa 0:OFFAE  1: NX®
(& 10, UIB4:Q2 Datine O “None” )
aIT? O:OFFAE 1 ONAE




F®m 4 157 PIHE 28 AN DietlE

Address Parametar Scale | Unit | R/W AN S
(21 10, OUT33:01 Deflna O] “None™ )
BTl 0 OFFAOE 1: ONXE
(1= 10, UT3Z:Reley? O “Nons™ )
- GEE L]
(312 10. OUT31:Relayl O “None” }
Ox0387 Feserved T i = =
Q0338 PID HHEA 0.1 ] R PID diHHA A& WE.
0x0338 PID M ELy g 0.1 * RN PID MEW™
Qx038A
—~Ox0a8F Posariod
Tba0 | Torge Ref | 6.1 | % | Al CEWT
mozer | P mﬂ”” 0.1 RN YW SEY £3 20
ooy | PN Torale | o4 g | Ly =14 £3 2ois
moagg | PR TS |54 | g | am sy CHY €3 2l0S
onoaes | P&V "L’iflgf"“ o1 | % [rw Aww aw =3 O
Ox035 Torgue Bias 0.1 % | RK E3 Bias
00356
—oxoage | Reserved -l o[- -
D3 Anytlma Para 157 2] CNF20® 3l 3
0398 Wonitor Line—1 IS7 2| CNF21H Bt 43
038C Monltor LTne—2 I1S7 8] CNF22 4 Btk a3
0390 MWonltor Line-3 IS7 2] CNF23H Bt d3
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S8 5. AC Relay AMEOI 28 tulde

|
58 5. PLC Relay AHE0 28 Guide

%51 Coil #
2511289 25 4&0 SRMAMH O0/X= HE

1] RYRE &S
nEHs 2 AZE2 HEE EEG= AlZHL ROHEE BARMN, HZSCZ IS
SR} BE= YR HE w2 22 YSBC. 0= 3 AYI SHAH EFH20|

&5 ®elo] "ok

Gk Al % BuEOE pEER Tz A

P& BTN 2o4s U 0% BSNE LS o 25 - 30 C
ON-OFF = 31 o 0% azal

ON:OFF m1:1 ok 50%

ON:OFF = 1:3 o 3%

<E 41> @f SEALR 2cas

T
[
2]
@ —
0 el
-

2
10

[ T \

TooEy 150%¥
comLE

<28 T4-1> CoilE2 R RS (AREBIA)

2) 83540 Mgt
[ 2= H&2 IUAYAS F5HA30, Ol= Relay N EJIYT HaAAUL.

e ds 7/ 2TA4SU =045/ 10

3} Example
Sa#20| 2.5/ 8l Reley 20| 100w FAHS{5V)E atatn WEHEIZ 118l 22, O
2412 SSIAT HFA 25C (1008 RYELHS 5% o 19°C 4292 IUAMES 13 x
D.42 5.2 A2E0] W3 SHEOHE 2.5V 20H 5.2% A& .58V 0lA ONSHEH 20



5= 5. PLC Relay AF20l &8 Guide

£5.2 Contact & (&3)

%5.2.1DC 302 42182 (BF : Electromotive Force)Zt ARG &I &
OF2 JRIOIAS 20| Relay TRUMBOI OFF Sl 2 SU-8 Volts O HFPIO| WNEIH,
o W BYUES 1/2L1° © KiiXE 2 €Lk, ol HlUXE £ E& Aolel B B2 ARG WA
= WNARCL

<18 242> HI|HY wy W 37|

£5.2.2 K FB0IAS WUBR
SSER0 D2 SUERS 3J|= FYAE(HN QI & HFHH BR)O 440l OIBCH
o= d8e 33 ERgs 0w I Fd 022 O/0H =yoaq elo| &t

<18 F4PACHTHIMY SUHFS FHA 2]



52 5. PLC Relay A0l #&t Guide

I
£5.2.8 ACEB0IMS &SI

ACEHEE| FM0| SR8 Point OA Relay EE2| HHIJI BSE FR HILoHS AL VA2
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