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Sa!ety Instructions 

SAFETY INSTRUCTIONS 

Before using the product ... 

Fcrycursalilty mid ell'dwl openitlon, pleme lll&dlhe saliltyhsllucllor"e ~ belbnl using the 

pnxlJCt. 

.. Salaly lnalrudlons ahWd at.Na)'8 be obaeMld In order to prwant acddenl8 or r1lllc8 'Miil the aal8 

mid proper 1119 of the product. 

.. lretnJc:tllq erw separaled I'*> 'WarTV' and "Caution", and the ,,_,Ing of the llllms Is as follows; 

& Warning Thia symbol hdlca188 hi poaaltay d 8llltolJ8 I~ or dealh r acme 

eppbbl9 hstructlon Is Ylolel8d 

Thia synmol hdlcallls Iha poeallmy d sllghl .,Ury or damage to prociJCIB r 
&Caution 

8Cl1lB "!'PiicablB insbuclion is-

1blcMq rnearqa. 

& Be~lllqermaybeexpectld. 

& Be~! Eleclri:shock may OOCll" . 

.. The IBll'a merlual lhould be kept IMlilallle and 8CC8lllllle 1D eny ueer d Iha product 8'181'1 allier l's 

been reed. 



Saf!ly lnatrucUona 

Design Precautions 

& Warning 

• 11'11111111 a ...r.lly <imt-1D Iha PLC lhBl kBBpa the entia ayalarn 8llfa """"when 

thn 11n1 problems ¥lflh the adBmal powar a.wiY or the PLC ~le. Otherwtee, 

oerioua lralmleoould llllllJlfrcm lllltllllKUloutput arlllllll1llOUll ~. 

~Iha Pl.C, ccr-.1ruct rnoc:harlcal ~ ~ I-- aldl • 

- llDp, ~ cft:ullll, pi-..ill'(I - and - ·- - and 
'118rtockilg-oponilion. 

Whenlho PLC-lhofalk>Ml'Q ..-.., 1w11 •C111cUa11on lll'd un .. dcuqu In 

Iha C898 cfwalchdcg linaramr, mcdJl8i-amr, Cll'lllW- am:n. 

~.one a ITICll8 aJ1p.llo cruld be 1lmlld m whon thin a8 prdBm 1hllt lho PLC 

CPU...,natd818d, aldl Bl rnolflrrclian olaulplt- (railly, ..._-. 11<:.)-allO 

~ l\llld a fal oal9 <twt - t> Iha PLC 1hllt wll """"'an Iha equ~ 

apor-.lllfolyatu:h dnm. """"· 11.Jld .,-~ <iaJlt1hatwll """*"ony 
'*Vo auipljo1hlltCJXJld c:mm-.-

• Male aura al ~ load comecf8d to output doee NOT ..-i lhe rlllrG d output 

~le. 

CMra.Jmint --Ill lho 111111'(1 cl cuqu madiJo aUd "'"""' h, ...._ ar"""""""' 

oparalian. 

• Build a clrcu~ lhel U11I on lhe eDCl8mal powar 1Upply when the PLC main module 

pDWl!I' is turned en. 

W lho - - lllpply., llmlld an ht, I could -1'1 emir-.. cuqu a....,,_. 
oparalian. 



Sa!ety Instructions 

Safety Instructions for design process 

& Caution 

• Do not bunch the ocn1rcl wns or 0011T1U1ic&icn cables v.itl the main circuit c:r power wns, c:r 

inatall them cloae to each other. 1h9y lhoukl be inalaled 1tnnm (3.94inc:h) c:r mot& fmm each 

lnstallatlon Precautions 

& Caution 
• U... the PLC D1*Jr1 cad in., BnViormentthat .,am the general~ conlainad ii 

tis manualord--. 
Uling ti-. PLC cplicn alld ii ., ~ OJllida ti-. ranga d ti-. ganaral opacifiallicns OOUd 

-.an-lhocl<, fiOI, """"80l8_.i;cri,Sld--toor-db product. 

• Cc:rnpletelyb.m alflhe powersupply belcre loadi~ or..,~ the moiUe. 

Nat~K>CDJd-'lnaladlicllllod<<rca,_tot1-.pra1tJc1. 

• Make sure all rmd'*'5 are - CDm!dly and Sl!aJrely. 
Nat~"" mJd aaJBB a nmllin::lim, ratJra or drq>. 

• Malcasu191.0a-.....-.. installad<Dnw:lly. 
Poorarra:licn aUd IB8I an i'flllloraut?rtratJra. 

• INh9n insllil lhe PLC gptior1 cad II ~rrenl d rru::h vl:lndion, be "'"" to ._... the 
PLC oplicn Cl9rd fmm lhotvt.inmon. 

Nat~KICDJdaaJBB-Sllld<. fira,Sld""""""""__.. 

• Be BUl9 to ....,. ..,. no fr:lre9l subelanc9s such • <Dndudi\19 debris i-.ide lhe modlle. 

Cond--CDJd aaJBBfirao. .-.-. "'""""""""oponilion. 
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Wiring Precautions 

& Warning 
• earc-y11mclf1h8amnal-....,PYwtmn inallllli111orplad111wii111. 

Notdm"(looCllJld...,.._ohock01.-._to1h9Jll'(Jl1ltt. 

• Mal<B...,.1halall1ermiralC1M1111areamldlya11ached. 
Not-ilg Iha tarmilalCIMll'mJd .-ltin--

& Caution 

• Be .ire thm wl~ng la done amldly be checid'1g 1hB producfa raed wllage and the terminal 
layout. 
lnamic:t1Mq crud rmulttl h,..,,_ororronocugopondlorl, 

• Tighlan lh818rmiral aa.. wlh lh8 specified torque. 
W1ho- ..,.....,1oooe, lC11Jld,.,.lnlhllltd..._ h,otl!ITDIBU<lpllldlon. 

• Be 81.m to ~ the FG ot LG 1armiinel 1o lh8 prol8clive gl'OU'ld conducl!Or. 
Not~aoadl ...ut~ ........,.opondlorl. 

• Be sue there are no foreign M.lb91anceaauch aa sawdust orwiing debria inaide the moi:U&. --Clllld-h, ..,_, ... ...,,_.opma11or1. 



startup and Maintenance Precautions 

& Warning 

• Donottu:hlhellllminalil-pcJWll"iaCl'I. 

~IDaudClllllll-lhcd<ororra'llCUlapnllorl 

Sa!ety Instructions 

• SWilcl1 all plllSes a the exlemel .,...... su~ di when deaning the rroiJle or retightl!r*1g 

the llllminal ormo!U& mounlirQ ~. 

Nol~ .,oculd-.llnaledrtclhcd<ororra'llCUlcponilon. 

• Do notchlrge,-.tlle, heel, place infi111, llhat<iait, er-the~ 

-..nda,i ctblllllry.., C01118""'"1-.g or<r"'*"- aud _,RI'! lrj")'_._ 

& Caution 
• Doncld--ormodifytherrm.llBB. 

lloillj OD<DJld awm tmubla, """"8DUl oparalion, ~crh. 

• Switch all plllSes dthe- pcJWll"...,PYatrbefcre mcuiti'1g or~ the modl.E. 
Nol doillj OD<DJld aaaa latJra cr mailunclian of the mo<Ue. 

• U... a oellularphane orwalky-ially moralhan 30cm (11.81 ildl) awayfrom the PLC option 

card. 

Nol doi!ll IO<a"I c:a.m a l'Mlfi.n::tiDn. 

Disposal Precaution 

& Caution 

• When diapl:Jllrg dlhi8 pn:dJCI, -• • iidi.m!al­

Not-oa aud......, oallonous ooli.lkln cr-.. 
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Chapter 1 General 

Chapter 1 General 

11.1 Gulde to Uu 11118 Manual 

Thie manual inctudee specifjcatjone, funcliona and handling instrucliona for the PLC 
option card for dedicated iS7 inverter. This manual is divided up chapters as followa: 

No. Tile -Chaptari General 
Dalctibas configuration of this manual, unit'.s for faaturas 

and tarminoloav. 

Chaptar2 
Syotem DeacrlbH available unlta and ayotem contlguratlon In Iha 

"""""uratlon IS7 PLC ootton card. 

General Daocribae g8118ral 1paciftcationo of unita U08d in Iha PLC 
Chapllr3 

Smdication ootion c:anl. 

Ch•""'r4 CPU 

Chonter5 lnout ond o·-·t DeacrlbH esch kind of Mlnulilclurad goodo' usage end 

Chapllr6 
U- ofVariouo specmcet1on1. 

Function• 

iS71nvartar 
Daocribae Iha ""'"' important function whicl1 ii 

Chapllr7 COntrollt.tonitnring 
conlrollmonitoring Df PLC option card of iS7 invartar. 

Function 

COmmun-n DeacrlbH lhe bullt~n communication fllnctlon af PLC option 
Chapter8 

Function car.I. 

Chapllr9 Malntensnc:e 
DeacrlbH Iha 118m1 to be checlood fllr loniJ-tenn nonnal 

ooendlon of Iha IS7 PLC ootlon card. 

Daocribao the varioua operation errors and comic:tiva 
Cho~10 Troobla-ng 

acliona. 

llelcrlbll parameter selllng for beelc llO end 
Appondll 1 Syotam Ddnlllone 

communlootlon1 modulo. 

..._dll2 Flaa Liit Deacrlbao the ""- and contanto of varlouo ftam • 

COntrol and 

Appondilt3 Monitoring Specific 
D-bae """ble1 conlrol or monitoring of Iha -cific 

-ofi...,rtar. 
I-Data 

CommonAraa De8crlbas Iha common arse paramatar ol IS7 lnv8rl8r naad 

Appondll4 PsramotaroliS7 ad fllr controllrnonitnring or iS7 i-. 
tnvartar 

~nual dloao not dlalc~be Iha programming method. For their own fllnc11ono, nofar 

ated uW1 manuall. 



Chapter 1 General 

1) 187 PLC option card lg compact type which lg lntegl'lltl!d lhe fundlon of CPU, Input ond output, 
ond communication function. PLC option card'-""'tu""' of below de""'1bed. 

(1) High speed prooeulng 
High speed prooe91lng of 0.1)19/Sb!p 

(2) Various bull-In function• 
PLC option card can perform lhe varloU9 l)'!lom by~ uolng lhe one option card. 

• Fast pm.,..lng appllcallons 
- Pull• catal: Allows 111• option card ID ...i • pulse wlllcfl hu • w1dlh u mnall .. 10 14. 
- Elcblmol lnmrrupt: Using In various appllcatlano wlll1 bull-In 6 lnllrrupl Input tl1al 

hlgl>-prtortty avant wlllcll raqulru lmmad- raaponlM. 
• TIMI Input lier function halpe to raduoa tl1a ponlblllty of falaa Input condlllons ftom 
.-...1 noloa, oucfl u 91gnal cflalaring. Tha llmr ama can ba prograrnmad from o to 
iaaom.. 

• Ullng RS-232C and RS- bultt-ln port. tha option card can connact WRh axblmal 
davl08tl. 1uch u personal computars or monitoring davlcmi and communicate 1 :N 
withaxtamal-

• U1ing built-in PIO conb'oll function. PID control system can ba constructed without 
uolng saparata PIO module. 

(3) Ballary-la9• 
The u•r'• program can be 9llY8d patmanantty without battary, bacauM it is ltDrad in 
EEPROM. 

(4) Whan JWDgram io aditad during p..,_,,ing, H io 9IDrad in EEPROM aulomalically. 

(5) tt oupporlB Iha Mastar function at Mod-RlU pmlocol. 

(6) tt can auily do ClnJOll" af tha •ywlarn. using RUNISTOP -· 

(7) H can...., Iha program pannanantly in EEPROM by aaayadHing with KGLWIN. 

(8) strong aeW-<tiagnoalic function 
It can datact the cau• of error. with mora detailed a nor ooc:lae. 

(9) It can pravant unintanlional raading and writing, uaing paeword. 

(1 D) Variau• program axacutian functions 
Elcblmol ond inlemol interrupt prog111m N ..,.I u acan prog111m C11n be """""led by 

oetting tho -on f;Ol'ldi\ian. Therafonl, user can aal """""" prugnun -on 
mcxl•. 



Chapter 1 General 

I U Terminology 

The fDllDWing table givas definition of tarma used in this manual. 

T- D.ilnlllDn ....... 
A programming and debugging IDal !Dr the MASTER-IC 

KGLWIN -- It amcullle program ""'81ion, adit, compile end 
dabunt1inn tA comnutar 9Dftwarat 

l/O Image Area 
lntemll memory area of the CPU module which Is uaed 

to hold l/O slllllJsea. 

AbbnMatlon of 'Real lime Clock'. K II ull8d to call 

RTC general IC that 

contain• dock fundlon. 

Suparvillae lhe ~ axacution tim• or_...,. and 

Watchdog Tim• warrm tf a program ii not oomplatad wilhin the pra-eat 

time. 
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MEMO 



Chapter 2 System Configuration 

Chapter 2 System Connguratlon 

I z.1 8yslilm Conllguratlon 

2.1.1 BulcSys•m 

Input,_ 6 Poinbl (NPNIPNP)) 

Olltput polnla .... ~ output 4 polnbl 

118212(: 1 - "'-ram dawnlolld Imm KGLWINI - 1 ONI (ModbuH{llJ -Sl8Wll 

Dllpl117 LED 2 ea !Green: RUN LED, Red: ERROR LEDi - 3 step switch for RUN, PAUIREM, STOP 

CIDakt.inctlan Buil~n RTC (Raal Tima Clock) 

Dm-... Data of latch 11198 and RTC data through uoing CR2032 litljum 
h-.\ 
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2.1.2 Product-Dlag .. m 

PLC option card for 187 lnvartar .. rl..- block dlag111m lo aa lollowtng. 

BullMn R&-2UC llF Output &lgnal 

a-1111111111ar1 lllllnPuncllon 
CPU • Signal procaaing 

-. Open1ting Sywtam function 

~. Application program llllYing function 

~. Data a11Ying function 

~. &nnlication execution function 

Input • Comlarl Ille lnpul slg,.I end do1B to proper slgnol llMll from 

conlrolled d"""'9. 

Output • Convert Ille output 1lgnal end - to proper llgnal llMll from 

actuator and dl1olav -· 
Communication . Conliguno the 1 :1 communicatioo ayslam to conned: with PACT 

llCGLWINI Ol'built~n RS-232C/RS481i communication. 
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12..2 Elltlrior of Praducl 

LED1 

LE~ 

J1 

J2 

RUN LED 

ERR LED 

PLC OS Download 

On -: Local Run (SW1 poolllon la RUN) or - lb! (SW1 
po8IUDn II P.AUIREM) •nd Select the RUN Icon mt Kl3LWIN. 

1) FlickerirG : H 'flickering whan Enur ii OCD.llnld. 
2) OFF : It lo Oii al normal --.. 

1) RUN pooltlon : Prugn1m Ex8cutlon 
2) PAUJREM poolllon : T•mporory ....,,, Ramot.o RunglStop 
Euc:utian *· 
3) STOP pooltlon : Progrom Stop 

1) Factcry -ult -· Do not UH olhar oetting. Ploale 
contact LS ELECTRIC cuotomor oervice center. 

:~rFJD: :· 
NONlU 

Jumper 2) Do not -nltll Ille jumpor as below oelling. Ploale 
contact LS ELECTRIC custom• 11arvice canter. 

Terminal Selection 
Jumper 

""'g >G OS Download mad& 
NON 0 

1) ON: S.lod th& oorrmmlcatlon larmlnol ,..._ d RS4115. 
(Bullt~n -· 120 o!Wn.) 
2)0FF: None 
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- - ·-1) NPN mode: Connactlarminal input (POO-P06) with 24G. 

:~ IFN.-

n NPN/PNP 
9-onjumper 2) PNP mode: Connect Iha tanninal input (POO-P06) with 

24P. 

:g PNP ..... 

R9232C 
OONI communlcetlon CanneclDrta mrnmlftk:ni wllh KGLWIN 
~ 

1) Function : Mai-ning of Iha Laich &AMI data lltld RTC 

Battery lnoartion dlll8at_..1a11ure 
~ pert 2) Battery type: Coln lype lllhlum ballllry (CR2032) 

3) Ula : about 4 _. with power off (nonnal temperature, 
caoacllv 220mAh aoaumadl 
1: S+(RSl85) 2: S-(RS485) 

3:2o4G 4; Terminal lnoutPOO 
5: Termirwl ln"'UIPD1 6: Terminlll lnnutP02 
7: Terminal lnN.-DI. 8: Termlnal lnaut:P04 

11!1 Tonnlnal Blook 9: Terminal In 1nwrr"I. 10:2o4G 
11:24P a 2'4Vl 
12:Tennlnal utP4D 13: Tennll'lllll OulnUt P40C 

E •nnut~1 15: Terminal Oulllul P'41C . umut~2 17: Termin1I OulDut P42C . utP43 19: Terrnll'llll Oumur: P43C 
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Chapter 3 General Specifications 

The follawtno table ohowo the oeno111I 1D11clftcatlona of the PLC oollon can! for IS7 lnWlrlllr 1erloa. 
llo. lllm - ·- ~ 

1 
Oparallflllamblent 

Tempel'ltUre 
D-55~ 

2 
---lent 

Tempel"l'lure 
-25-+70~ 

3 
Oparallflllamblent 

H'""idi1y 
5 ... 95%RH, non-condenllng 

4 ---lent 
H'""idi1y 

5 .. 95%RH, non-condenllng 

OCCMlonll vlbndlan 

FroCJ*ICY I Aa:e- I Amplllud• SWoop count 
1D!:f<57Hz I - I D.D75mm 

5 Vlt..tlons 51 <I< 151lHz I Umll" ltGl I -
COntiflUCIUI Yitntion 1Dtimoo!Or IECl1131-2 

froquonoy I,,..,.,_ I Amplitude -X,Y,Z-
1D<f<57Hz I - I 0.036mm 
57<1< 151lHz 14~• I0.6GI I -
• M......,m whoc:l< ""'"4erotion: 147 rrtl {15G) 

s - • Dundlon tm&: 11rm IEC'1131-2 
• Pul•..w: hall'ltrm Pl*e (31hocka per&lda, an X, Y, z ul1) 

Squar&- LSELECTRIC 
lmpulllnalM ±:1,50DV ln11mol-l<I 

Electron le VolblGe: 4 kV ( D-rge byconblct) 
IEC&1131-2, 

dlllchllDO IEC11D).4.2 

1 Noise Immunity -d IEC&1131-2, 
oloctr.,rm111notlc 27-500 MHz, 10Vlm IEC1-
flold-

Fml:lranlllent& It.ml::: I Dlgltal l/0/-log llO IEC'1131-2 O>mmunimtion lnterl8ce 
BuNtnoill Vallage I 2kV I 1kV 

IEC111»+4 

8 Mrnl"W'lh8N FNl9 of carroel'M --· •nd llXCMllve dull 

9 AIU!udo Up to 2.000m 

10 -·-- l.Mlthan2 

11 Cooll.., .-od Alr-«>ollf'lll .... 
1) IEC ~nt.m111ollll El-nlool CemmlnlDll): An ""'"1atimlll dvilion-lllwho--

lntllma11anal .tlindardl In 1he araa of eleclrlc and electron lea. 
2) Polutlon d ....... : Ari indic.b', whie:h indi'*- polh.dion degtee, which d....-mine i'*"letion 

(l8l1l>rmonca of aqulpll*R. 
• Polkltlon dlgrw 2: Nonnolly, only norHXl!lducllYe pollullon oocurs. Damlorelly, '-· o 

t.mponoy oonduc:tMty OllUOMI by oondonootion oh al boo ..._ti,d. 
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I 4.1 CPU Performance S~ 
The following table ahowa the aeneral ....;f;catiOlll of the PLC ootion oanl of iS7 inwr1er. - - -

-""'*"""""" 
C)Qlo ......non di--. n...-n I--

dlN81intonuot 

llO""'*"""""" 11rdnd: Dnd mi--- DDrTUTBW:t ,_, ____ 
l.addBr ra.-... D-m ll1lllrucllon Liit nr....-... 

-.ii- 28 

1--.1 ... - 2231r"lllrudlor-. ... ') -- 2-
l/0- ~ Input$ paln'"1tllgbl ~ c-,) 4 paloQ 

p POOO - Pfn"lli: t'Fio!tmmal lnnut\ P0040 - P0043 ,_mlll "'-"' ~-
M MOOO-M191F -~-
K Kll00-K31F ~-~-

L L.000 - L.l3F "'" ...... 
F FOOO-F83F ~~~-......,. 

100n-.:1000-TI91 (1112palnto) 
Daw. 

T -10mo:TI92-T2fi0(69"'*1111] ....... 
1mE1'251-T25515oclnlotAd•~blobv-..--... 

c C000-0255 ea.-

• soo.oo-- -~. 

D 00000 - 04988 "*-· 
~-M- RUN STOP PAUSI! 

1--·-...-FuncXID!w Detect1 em:ir9 oflC8t aine. -.-, lfO and - - ....... 

Dn e.dG-up NallOCI It. Data d L&tl:h and RTC area at t:.lc peramMllr 18 rwl8IY8d wher1 

-~--
---r ~ tuTal OlffOn wllh ma--· bdmrv ,,,_,_.,... 

PIDConOol 
c.ntrolled by oommendo, Roloy erd PRC mm 1unlng. 

FU-
PWM culput, .-....Jculput, ~lo_.,i;an omn - . 

Antl-wl_., .. WA- Delta MV P01111on and v..w.u akmrllhm 

C.olllF 
a. .... 

FU~ 

MODBUS ...,.,.,.i........,.i (RS-4851 port) 

....-. -,, __ spam. 

llnMF .. 0-1000 .... CAdi_ .. _ ,,_......., 

RroFU- Yi ~utWSeoond f&ua.llableto eet bv KC3l.WIM 

- " - for CRC>I, DSN>, IWDA, fMlN', HKlB, HMDBP, HSC, HBCST, PUIDUT, PD9C1R. P08D8T, P081ST, 
POSJOG, POSORG, POSPllS, POSSOR, P0SVB.. PWM, SCA!. SCALI', SND8, SNDCO .. -

L.5'"~ I 4-1 
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ol.2.1 OJ-ndlon P-.lng M.thod 

1) Cycle_.uon 
A.Pl.C PftV111!l ls_..,..ly_.__,tholntmp1Db llllllllllp. v.tllcll 11 oolod1C011. Tlllo-­
~ io oalod o,<io _..,,,,Cid<_.... of the PLC option ..U oonti..- • lorcl • oonditiono 
donolchangot'Clrl~.--.rvdtftlg_ram....-.11111-rci1sdullllod ntotho~ 
ollgol; - ,_ 

I Openllon 51111 l 
I ~lorb *Ida econ p...U!Q. ltll-.llad only one 

I lnlllllallon I 11rm whan h power II applied or .-1 II mmaMcL n mmcutl& 

1hololo>wirv~. 

I •llO- • Encullond..,,-dlagnoall •am- •-rvl/0--""'" 

I Qlut~-- 1 11'1JUl cordiJrw .. r.d ..t irb:nd into the in JU immge.,... 

bal'ontl.,.pro:mling. 

Plapn.,,._, JlllCl!lllrv 

[:I: Program II aequan11aly .......,_ fn>m tho ftnit llllp to 

tho loot llllp "-o~ P-'V· 

Oulputl,,_ __ 
,,,. ...-- ., tho output.,_ onoo 111 output 1D output 

D&ltv.tmn ,_.....,~of• ~m 91lnBhed. 

I stau• !or ..tum procealnu Bllllr tho CPU part has ~lsh 

eel 1 SClln. 

I END..-.U I Tllo END p..-lng ~ pn>C0011lng Is "'"'cutad. 

•Sell-d .... ls 

I ~ Ch1m91 pr11111nt valuea al timer and counter, etc. 
• Proo89ol!Q data corrmmlcollons .,._, compulllr 

llnk mod~• and cammur*8tlon1 module. 

• "'-"""' h - for mode -no. 
2) lntarrupl operation ITllllhod 

W a ollurlllon ooouno which Is ra..-iact 1D bo urgently I'""'"- du~nu _,.,,.,.. of • PLC _ ,. 
m, this operation method p~ lmmadlataly th• operation, wt*=h c:arrlllpOnda to Henupt progr 
•m. Th• 99111, which lnfann1 the CPU of thOlll urgent condlllona la caled lntem.Jpt 99111. TN C 
PU h• two kind& ar lntllrrupt operation rnMhod1, which are lnWnll and atemal lnl8rn.lpt lip.I me 
lhodo. 

4-2 I L.5""~ 
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4.2.2 Ope..tlon "'-Ing 81 llomentllry "-F•llin Occurrence 

The momem.y - foilu111 """" - Ille input line """- to Ille - 9Upply - _, 
bebw the rabid YO!blgo. vvtien ....-ry pow!ll" folhn occura with., 10mo, lhe PLC op11on omd 

-n opondlon .,._..ing. But W It -· 1oms, PLC op11on can! stops ""'°"""Ing .. d all 
oulput tu ... off. And The --io ""9C>"8d • lhe poweris "'""flPlied. 

1)Mome"'-Ypow!ll"IBllU19wtlhln 10me 

1) llamontory-fllhn 
The PLC Ollllon can! clollnlng power lilllu"' lg a - that the WJl!aQe af pow!ll" ti. _, 
I-oulllde the allow11blll varlollon ~· af II. The ~ry - failure lg a -
follure af short ln111M11 (lllMllBI 1D lllrm mo~ 

4.U&c.nllm• 

The p""'8Ring time from a 0 llBp lo lhe 0 ol&p of next sc:an io called 11a1n timo. 

1) Expreealon for •con Ume 
Scan time io lhe oum af lhe proc.sing time of ocan program Iha! lhe ..- ti. -n. of lhe 
mk program pmoaoling tima and Iha PLC option card internal prooauing time. 

(1) Scan Ume •Scan program p1t1C890lng Uma + lntam1pt program proceaolng lme + 
PLC option card internal procaallling tima 

• Scan program procasalng Um• = The procasalng ame used to procasa a US8r program 
a.at 11 not apecllled to a tuk program. 

• lntem1p\ program pn>ca•ing time • Total of the pn>ca•ing time of intenupl program• 
axaouted du~ng ona scan. 

• PLC option card lntamal prooeutig tmo • Sa~-dlllgnllllla Uma + llO 111fra1h lme + Int 
..,.1 data proceeeing time + Communication• 88rvice pruc 

-ng Ima 
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(2) Scan time difrer3 in accordance with the 8X8Clltian or narH1X&Cution of ntanupt progr 

ams and communlcmlon proceulng, etc. 

2} Scan time monitoring 

Scan time is .Blonld in tha following systam 1lag IU'E. 

• F60: Maximum scan time (unit 1 IT'ii) 

• F61 : Minimum •can time {unit 1 m1) 

• F62 : Currant acan tima (unit: 1 ma) 

UA Selin WW:hdog Timer 

1) Watchdog tim• ia uoed to detact a delay which io atbibutable to abnarmal operation of 

oaquance progmm. (Watdldag time io oat in menu of baaic pt111111'18farof KGLWIN.) 

2) When walchdog timer d"'8clll on """88ding of ~ walchdog time, 1he ~ of P 

LC opllon card lo A>ppad lmmedlataly and al output lo all. 

3) If an axceedlng of ~ watchdog lme lo -- ~ eequence program, uoo wor 

1111lnlctlon. 'WDr lnalructlon makeo el._cl wati:hdog Ume to zero. 

4) In order to cl-walchdog error, lllOfartlhe PLC option card or cllange mode 1D STOP. 

The PLC opUon card use up count Um•. Th.,.. 111"11 5 Umor ln1111ud!ono aucll u On-delay 
Timer (TON), Off-delay Timer {TOFF), lnlllgnil (TMR), Monootable (Tt.ION), ~nible 
(TRTG). The m .. urlng 111nga of 1 OOmoac Um• la 0.1 ~ 6553.5 1111COnd1, 1 Omaac ttner la 
0.01 ~ 655.35 1econdl. 
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1) OJ""'11value updno end Coni.ctOn/Oft"of On llelllylimer 

Th8 eunwrt. value of &nar is 14Jdat.d when the input condition of TON illtruction tum1 On. When lhe 
currant YmJe "98.Ch• the pr-': value (a.ilTBnl value= prel8t w lue), the timer output relay {Txxx) 
tumoon. 

2) Cu mint valJa updll19 ard Conlacl OnlOIT of Oii Delay Tl mar 
Tl'e lmor oulput ,.1ay (T\ooc) lo tumed On when tho lf1lul condition of TOFF lo tu med On. 'Mlan lho 
lnpul condition II ti.med ol, 1h8 cunant wllue n.t. to dea9a8. The tlnw oullput. nllay (noac) II 

turned Ofl' when Iha •lapHd tJma ram- to pnNNlt a.. (cwrenl Yallll = pruet. Ylllue). nrr. 
clagram of Ofl' Delay Tlmer II • bekM. 

3) Cumint vatia update ard Contacl OnlOIT of lntllgral Timer 

The cummt Ylllu• will be incrm.18d wt.n input oondition ii turned On. Tn.r output nllay i1 turned 
On wt.n the oom1nl value read1es ID timer prnat wilue. Tlm• output r11lmy turned On killlpe th• 
lllJduo bolono r.-.-iput 11 """8d Cln. Tlmor d19ul9m ofl~ Umor lau below. 
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4) Cum>nt value updalB mld Contact On/Otr of Monostable Tmar 

In general, Its operation Is same as oft'-delay timer. However, the change of Input condition Is Ignored 

while the timer ia operating (de<:reeaing). When CUTent value reaches preset value the timer output 

relay Is tuned off and current value ts dearad. Timer diagram of Monostable! timer Is as below. 

t1 i 12 

llmer()liput 

r;nerPresetV1~hJ1 '°.1 '°".'.' i ·--t ·--~ ·- · 
Timw Cun1nl Value : 1 

(ET) to tt. ------< 
! 

5) Current value update 51d Con1acl On/Off of Relrlggeiable nmer 
The operation of retriggarabla timer Is same as 1hat of monostable timer. Only difference Is that the 

retriggerable timer is not ignore the input condition of TRTG instruction while the timer is operating 

(decraasing). The cunent value af retriggerabla timer wtU be set as pre&et value whenever the input 

condition ofTRTG Instruction Is turned on. 

Timer Clnenl Value 
(ET) 

: 12 ---+-·--··-·· 
i 

··+···-··-··-·· 
I 

=tlmtngonoroltmonialPl.Cop!!onard•'1acan..,.•t1111--0!l!plotonero.tru-· r= DnlngError 

4-s lLS~ 
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4.2.6 Countar Proceuing 

The counter count& the rising edges of pulses driving its input signal end 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 lllllowings shows brief infoonation for counter operation. 

•Up Counter (CTU) increases the current value. 
•Down Counter (CTD) decreases the currant value. 
•Up/Down Counter (CTUD) compares the 2 input conditions' value. 
• Ring Counter (CTR) clear the current value as O when current value reaches to set value by 

increasing the current value. 

1) C.....nt value updata and Contact On/Off 

(1) Up Counter 
•Input Condition (U), Reset Condition (R), and preset value must be existed. 

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

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

11 

lf"PJt Cmdlt im ~ ec...nter 
:-------------------- u CTU CIOOI 

[;t Conditlon 
L ===-iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii R <S> )000; 

(2) Down Counter 

•Input Condition (U). Reset Condition (R). and p1888t value must be existad. 
-. When reset signal Is turned on, currant value reaches to preset value and output relay Is 

fumed off. 
-. The counter output relay is turned on when the current value reaches 0. 

(3) Up/Down Counter 
• 2 kinds of Input Condition. Resat Condition and Praset Value must ba existed. 
· .When Reset signal is inputted, current value is turned to 0. 
-. The current value Is lnaeased with the rising edge of up-count input signal, and 

decreased with the rising edge of down-count input signal. 
•. The counter output relay is tumed on when the a.irrent value is equal or greater than the 

resat value otherwise off. 
l l.lpll"PJt.Ccn:lit ioo 

~lrp.rt Ccn:l itioo 
~tCcn:lit ioo 
I 

UpOow!l Ci:uiter 

U CTUD CIOOC 

A <S> r 

L.S'""~ l 4-7 
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(4) Ring counter 
• Input COndHion (D), Reset Condition (R), and preset value must be exi&tad. 

-. The cul'T8nt value is incraased with the rising edge of the counter input signal, and the 

counter output relay is turned on when the current value reaches 1he preset value. Tilen 

the current value and counter output relay is cleared as 0 when the next counter input 

•P ;, applied. 

RinsD::ulter 

i-------------------- 0 CTR Cxxx 

2) Maximum counting Si-<! of COurmr 

The maximum counting speed of counter is determined by the length of scan time. COunling 

i& possible only when the onfaff switching time of the counter input signal is longer than scan 

time. 

Max. counting Speed C =..!!....x(-.!..) 
- 100 ,, 

n: Duty(%) 
r,: Scan Time l•l 

Duty is the ratio of the input aignal'a on time to off time aa a percentage. 

On 

Off Off 

T1 T2 

T1~T2. n= -;-x100 [%] 

__n__ 

T1 > T2, n = - T1+T2 x 100 [%] 
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I U Pragram 

4.3.1 Clasalftcatlona of Program 

All functional elemenfll need ta axecuta a certain control procasa &18 called •• a 'pn>gram'. In PLC 

option card, a program is .- in the EEPROM mounted on a CPU module or ftaah memory of a 

extamel memory module. The following table .._.111• clalllilication of the program . 

......... type IMclfpllan 

Scan program The scan orooram is exec.led raouWlv in every scan 

The lDI programs &18 8X8CUlad with a constant Hrna lntarval apacllled 

lime-driven with peramatar 91111ng ea t8M caae. 

lntanupt program I> tt proceaa time 11 needed faslar than average 1 scan time, 

(lDI) I> tt proceaa time is needed longer than average 1 ecan tima, 

I> tt ~time ia needed IMll1 ccnatant time intarval, 

Procaao driven 

lntanupt program 
• Tha POI programs are 8""CUtad wnen axlennal lnlamJpl Input Is 

(POI) 
applied. 

High~ counter 
• Thia interrupt programs an1 executed when comparison talk signal i• 

driven intemupt 
applied. 

program (HSCDI) 

Subroutine • The aubmuane pmgrama are exacut8d v.t1en ttley are called by the 

program ocan program with a CAl.l. lnotructlon. 
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4.3.2 Program Ex8cullan Proc:edUl9 

The follcwlng diagram 1howa that how the CPU module "'°"""' program1 when the CPU 

module II pow11rad on or IWltt:hed to RUN mode. 

,....._I ___ P_ ..... ~•-"---,. ----· 
=-Pnlg-~ ... __ _ 

'-----~----' 1•----•1 TDI ""°''"m -

1) Scan Pmgram 

(1) Function 

-. The .... n program I• maJfAd rogularty In fN9ry .... n fmm D ll1Bp to lot lllBp. 

-. Whon lnblrrup1'1 hu occurrod, CPU pau ... scan program and eucutll• corroopondlng 

lnlanupt program ft...t. 

-. When this lntarrupt program ftnlshad, scan progrom I• to resume. 

2) 1nwn.p1 Prqpam 

(1) Function 

-. When an lntarrupt occurs, Ille CPU modulo wlll stop Iha cumin! oparatlon and llX8CU1a Iha 

conupondlng lntarrupt rouana ft...t. - ftnlllh the lnllrrupt rautlna, the CPU ruume Iha 

sequence program from Iha slapped stap. 

(2)Type 
• PLC Option card provi- 2 typH DI inlanupt. 

TM TDI cnmo oiiven inlorNpt) ....,,. willl the conotant ponod 

- TM PDI (-dn..n inlorNpt) coc.nwilll b_ of _,,ol input. 
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4.3.3 lnWnlpl P"'llllWll 

It daoctibao lhe program llrucbJra of KGLWIN end lnlerrupl program lo help your unda-nding 
of lntarrupl tundlon of PLC option card . (Pl- ralar Ill KGLWIN u11r manual for KGLWIN 
programming.) -

-.1m.rn..n rou11ne8ho..i be wrttl8n - END lnotrucllon. 

-. ""1 ~ lac1Dr lhat haa ~her prlortly OCQR wllllo 
olh.- hlarrupl hi ti. I"""' pl1ortty 818 axecutlng, tho 
I~ rou~ne of ICMW prlortly wtll be ll1opped on! tho 
l~of~herprlorlly,.. be~ ftnll. 

-. Al ~rrupm' lfa1uo lo Dlllllble wllen _.1o applad. 

-. To-*' an lnlBrrupt rou11ne, UBll the El lnotrudlon lo 
enoble tho C01T111 d I 

L.5'"~ I 4-11 
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Basic I interrupt ConwnChO ! ConwnChl IPID(TUN) IPIO(CAL) ! P 0 S I Analoq 

Priorit. . . lnterruot Tvoe lnterru t No. TOI nme(l(hls) Contact. .. 

1i _11me Un1ten 'lrH 1" 
IW 

Process 0,,, I 

(' Process Driver r HSC 

Contact No 

TOI Time: 

Edge : 

HSC Ch No: 

2) lime-<l"-1 lnlonupl 

poo- "'10 msec 

"'You enable to edit HSC in HSC 
Parameter. 

Ed e Tvoe HSC Ch No. 

I 

Timo-drtYlln lnWnlpl ocan portodlcally wtlh tho conotant Interval oaqnod In para.-r-ng. In PLC 
option card of iS7 invartar ••. Availabla TOI i• POOO - P007 (8 poitltl) -ignltd in pa1111Ntar Htting 
and portod .,.,, bo dOllg- lor .ch other. 

3) Pmcess-drllll!n Interrupt 

A ... llobl• P.-.<i~Y011 lnlerrupt II POOO- P006 (8 polnlo) -lgnod In p.,,.,.,.r-ng. 

In tho paramolw -ng window, TDINT lndlcatH Imo drt\'lln Interrupt end INT lndlcaloo p-. 

driY8n intwrupl (Edge _.ng can 8lllBct Up. DcM<n, Up/Dawn of input signal wh., Pnx:eu-drivwl 

interrupt ia-.) 

,1n11m11•-•-.n.n-°"""""'"'-2''""'ct.rll.ilntonuP1..-le 
...... ng. 

klolplon& ftprocaalheanyfinllsigllll . 

... -..-rin:vwn le_...._, rTmmum 9polnt9. If Proceeit-drMn ~Pl UMd one. nn..cim..n lnlMUpt 

can 191 nadnun 7 nlB. 



4.3.4 Error Handling 

1) Cl-on of Enore 
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Errol'll occur due to Y11rtoue ceiaes eucti • PLC opaon card &y9tern defect. tyltllm conflgurdon 
fault or abnormal operation raault. Emn are clalalfted Into flltal enur mode, which *>pa .,,.tem 
operation for ...,, etability, and on:lir.ry enur mode, which continu• aystem 0P9r.tion with 9lf 

arming the user ~ 119 error warning. 
Tho main "''*" lhat oc:cu"' lho PLC option c:ard enw are gMln u fvllowlngo. 

PLC opllon 1;11rd hordworo dofoct 

Sylt8m c:onflgu'8tlon error 

Opef811on emir dwtng oxecullon of tho uo. progrwmo 

External dlWice matrunclion 

2) Operation mode at 01TOr occuminoe 

In one of onor occu....,co, the PLC option cord wrlte the error contents the ..,.._nd 
ing ftago and stops or continU08 ita opendion COl11Jlying with ita -t'lltion mode. 

(1) PLC option card hardwore de'9cl 

The system entelll lnlo the STOP state If a fatal anor such as the CPU module def 
ect has occurred, and continuBB its operation if an ordinary error auch BB operation 

error hea occurrad. 

(2) Syltem configuraUon error 

Thi• error occurs when Ille PLC oplion card hardware configuration diflera from the c 
onftguration denned In tho PLC option card. Tho system enlanl Into tho STOP atato. 

(3) Open1tion error du~ng execution of the uoer programs 

It lhe numeric operation error of theae erroni occuni during 918CUllon of lhe uoer pr 
ogram, tis contents are marked on the error flags and the system continues its oper 
ation. lf operation time overruns the watchdog time or 1/0 modulea loaded are not n 
ormelly contnJlled, the system enteni Into Ille STOP state. 

(4) Exlltmal device malfunction 

The PLC option card usar program detecta malfunctions of external devices. If a fatal 
error la d81ected the system entere Into the STOP slate, and Wan ordinary error lo 
del8cled tho system continues Ila operation. 

1) In OCQlrnlf'IW of • •n'Or, ... .t.te is ti;> b• ttarad in the r\llprwe~ ~ enor 

ftag FOO&. 

2) For-• ct ftago, - to Troub~. 

L.S""EUc'TRlc I -1-13 
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14.4 Operation Mode 

The CPU opendaa in one of Iha thA!le mod&11 - RUN. STOP, and PAUSE mode. The f'Dllawi 

ng _._ opanllion pnx:eooing in ffch -- mode. 

4.4.1 RUN mode 

In 111111 mode, programs are normally open.led. 

No 

1) Proceuirg when the oparatian mode i• changed. 

lnttializatim at - e""' io lll<8CUbod when 1he fim ocan starta end The poeoibility at """" 
ution of the prugram ill decided with check '"' ita -·· 

2) Opontion ~ing c:onlonto 

llO - and program opandion .., -· 
(1) 1"""'411 P"'lllB"'* ore ..- - lho d.-.., of lhoir olo.Wp oond~ono. 
(2) N....,.I or ol>notmol ~ end moontitlg oonditiono d lho - modolo ore...._. 
(3) communico!iono 80Moo ot olhor i'llemol --.,.. ~. 

4-14 I L.5""~ 
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4.4.2 STOP mode 

In lhio modo, _...,,ore notoponded. It..., tranoror111o-romvi& KGLWIN in _STOP modo. 

In this mode, programs sa not o~. 

1) Pnx:eoalng whon the operation made lo changed. 

Tho output lmoge ... 11 doorad mid oulpul nlfnloh Is .........i. 

2) Operation procauing oonlanls 

(1)1/0 - 10 -· 
(2) Normol or obnormol -- ond moun11ng condNono of lho looclod mod,.. ore -· 
(3) communicetiono oorvioo or _, inlsmol opotltiono ore procooood. 

4.4.3 PAUSE mode 

In lhio modo, the -t11m _.m, io ~I)' slllpped. W H rotum1 to tho RUN mode, the o 

pot1lllon oontlnuoo from lho - - tho llop. 

1) Pnx:eoalng whon the operation made cllanges 

Dlltli rvg9tln and Input Image .,_ are not dem'ad and b operaaig condltlone just bltortt t 

ha moda change II- malntlllned. 

2) Operation procauing oonlanls 

(1lll0-io.........i. 

(2) N.-1 or obnormol opotelion end ~ oonditiono Ci h loodod """"'"' OtO -d. 

(3) commun- oor1'ioo or - rrtomol _.t;ono .... prooooood. 

4.4.4 Opemlon mode ch•n119 rnelhod 

1)0porallonmadechangemolhod 

Tha loilaM!g mlllhod 11 used fD mange lhe opa.-n made. 

(1) Ciwvo bylhe made lllly cflhe PLC opticn card for iS7. 

(2) Ch.,ge bylhe KGLWIN comected wllh c:ommunlmllon port~ PLC optkln can:t' I CPU. 

(3) Ch.,IJO llylho "STOP' Nlnlcllon, du~ng program ......non. 

2) Oporallon modo chenge by made lllly 
The melhod of operation made change by made lllly lo as below table. 

Mode - ..... l'Ollllon ,_.......~ 

RUN l..acalRUN 
STOP Local STOP 

Romalll RUN: Select Run Icon at KGLWIN 
PAU/REM Romalll STOP: Select STOP Icon at KGLWIN 

Romoio PAUSE: Select PAUSE loon Ill KGLWIN 
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If the operation mode changes from RUN mode to local RUN mode by the mode setting 

key, the PLC option card operate& continuOU51y without &topping. 

14.5 Function 

4.5.1 Self.diagnosis 
1) Function 

(1) Tho "'lf-diagnoobs function permit& tho CPU modulo of PLC option caol to dotoct 11& awn orn>n" 

(2) Self-diagnosis is carried out when en error oca.irs dOOng PLC option card pCJ'N'8r supply ii tume 

d on or operv:ting pnx:esa. H an error is detucted, the system s\Dpa operv.tion to prevent feulty 

PLC option card operation. 

2) Watchdog Timer 

The watch dog timer is an internal timer of a PLC option card to detect the error of hardware and a 

sequence program. It is changeable with parameter setting. 

The CPU resets the watch dog timer before step O is executed (after the END processing is finished). 

When the END instruction has not bean executed within Iha sat value due le an error occurred in the 

PLC option card or the delay of a sequence progrwn, the watcli dog timer wil times out. VVhen a 

watch dog timer error is occurred, al outputs of the PLC option card are turned OFF, and the ERR 

LED of lhe CPU will flickers. (RUN LED will be tumed Off) Theielore, when ""' FOR - NEXT or 

CALL Instruction, lnsert WOT Instruction to reset the watch dog timer. 

WOT END END 

I I I 

3) Emir HistDry 

When enur oca.irs In CPU, Comtaponding em>r code is stored in special relay FOOS. 
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4.5.2 Forced lnpul/Oulput On/Off function 

II is possible to input/output a designated data regardless of the program operation results. When used 

wlltl OUTOFF instruction simultaneously, OUTOFF ts prior to Forced llO On/Off. 

1) Forced l/O setting 

-. Forced 110 on/off setting is applied to input area and output area. 

-. Forced 1/0 on/off should be aet for each input end output, the setting operates from the time t 

hat Force 110 setting enable' Is set. 

-. Thi& &etting can be done when 1/0 module& are not raal y loaded. 

-. Select: the 'Sat forced 1/0' from KGLWIN 

Change C!.l.rrentVO .. . 
Forced 1/0 Eoable .. . 
Set f orcel11/0 ... Select: 'Sat FDf'Ctlld 10'. 

-. Select the Ito area and then doubte clck.. 

tnabl !! D!l>oa 
HDC BA98 7654 3210 HDC BA98 7654 3210 

J 

LS'ELEcmlc I 4-17 



Chapter 4 CPU Function 

Enable Data 
rF rF 
rE "' ro '° D re "c 
'° B r e 
'°A rA 
w ~ r9 
~ re re 

r1 r1 
Clear Enable I rs rs 

rs rs 
r• r• Clear Da1a I 
r3 r3 
r2 rz ~ r 1 r1 
ro ro 

Sot 'ltxoed VO dat.o' by bit. 

Sot 'lolt:ed VO data enable' by J>t 

-- When foo:od VO sot enables, fo"'8d 1/0 function is oxocuting_ 

Fi;> 
I"', 

Change CJ,1rrentl/O .. . 
Forced 1/0 Enable .. . 
SetForce.d.1/0 .. . 

(o'iOff 
c"on 

---+------ Click 
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(3) Precau~on 

•Tuming the power off and on, changes of the operation mode or operation by reset s 

witch does not change the previous force on/off aetting data. Thay remain within the 

CPU module and operation io executed with the same data. 

• Forced 1/0 data will not be cleared even In the STOP mode. 

• Wlien setting new data, disable every 110 -lngs using the setting data clear llJnctlon 

and set the new data. 

-. For dalailed operation, relar tc tha KGLWIN ueefa Manual Chapter 7 'Ferne l/O setting. 

2) Special dala nigis1Br for forced VO 

The contents of forced l/O -Ing Is registered to speclal data register as below. 

It Is posslble tc use 'forced 110 function' tc program. - -...10..ice 

All Forced l/O enable M1910 

Foroed UO enable aru l>y bit 
04700 (Conlact Input Enabla Araa) 

04704 IConlact Outnut Enable Areal 

Farced UO set data 
D4aOO (Conlact Input Daca Ara&) 

04804 IConlact Outnut Data Areal 

3) Force oo/ off Proceosing timing and method 

(1) Forced Input 

After data have bean read from input modules, at the time of input refresh the data of 

the Junctions which have been set to !Orce on/oll '11111 be replaced with force telling d 

ala tc change the Input Image area. And then, the user program will be executed with 

rMI input data and foroe setting data. 

(2) Force Output 
When a user program has finished ill execution the output image area has the operatic 

n results. Af. the time of output refresh the data of the junctions which have bean set to 

force on/off will be replaced with force selling data and the rBpiaced data will be output. 

However. the force on/off setting does not change the oulput Image a""' data while It c 

hangea the input image araa data. 
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4.5.3 Dlrwct llO QPlll'don function 

This f\lncllon Is use11JI when reeds an Input relay's state dl!Mly du~ng execution of• program 

and u... In the operation, or write the operation result directly to an output relay. Direct 

Input/output Is executed by the 'IORF' lnslr!Jctlon. II this lnslructlon Is used, the Input/output 

Image """' will ba directly updatad and appli.d to the continuing operations. 

4.9.4 ~ En'DI' Hi81oiy 

Wh., the ll)'lltarn is lltappad by error oa:unanca, the CPU stDr'8ll the arrur occunanca tima and 

"""'code to the ._;a1 - regiBtar ..... 

11 lpeclll _ reg_for Errorhlstoly 

The moet recant 16 anor occuntng Umas and enor oodas ore stored In th• opocllll d•1'1 
regls1'1r. 1117"' error I& occumod, the ftrst error I& erued and 17" error history Is stored. - limr Claclnod l'Dlnt 

04901 - 04904 The 1• mror i1formatian 

Error 04905 - 04908 Tha 'Z" anor inrarmation 
Slored 
~ : 

04961 - 04964 The 16" anor lnlllrmetlon 

of-h-

llllta"'9a ~ o..:nptian 

04900 H0001 Error DCCUrTBd point 

04901 H0305 Yoer:03, Month:~ 

04902 112812 llllta: 28, Hour: 12 

D4S03 h3030 Minute: 30, Second: 30 

04904 h0001 Enor oode (h0001) 

3) Cloer error-
U.. a 'data cl8111' f\lnclon ofKGLWIN. 

r
A IUW 

_ Ralar to Iha KGLwtN IJWs Manual Chapblr 7, far dolls. 
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Tlle CPU module lncludoo two typoo of memoiy aiat ""' available by the uoer. One II pr 

og111m memoiy, which II uoed to •tore the uoer program• written to Implement a 11}'918m 

by the uoer. The other le data memory, which etoree - du~ng operaUon. 

Blllln- U.r Program Ana 

F 
POCl 00000 

l/Orolay 

P83 
MOOO 

"P' 
04600 

D4ll99 

M1811 
M190 rnnn 

Spec:lal Timar pra.t wh• 

M191 
111loy T266 (258-) 

KOO TOOO 
Kooprolay llmselapood ..i .. 

1<31 (512 "'*119) "K' T255 
t?f;A-) 

FOO cooo 
Spec:lal raloy Cowrler prwei VlllU8 

F53 
(1,024pa~) •p 

C255 (258-) 
LOO cooo LI'* 19loy Counter lllpeed 

1.63 
(1,024pa~ "L" C266 WllU8 

TOOO soo 
Timer (100-) Sblp Conlrollor 

192 paint. "T' 
(100x100..,.) 

T191 899 aoo.oo-sae..ee "8" 
T192 

Tlmor (10m1) 

T250 1111"'*9 "T' 

T2&1 
Timer(1n] 

1256 5pci'll "T' 

cooo 
COlorter 

C266 
·c-

L.5"'~ I 4-21 



Chapter 4 CPU Function 

14.7 RTC Function 

PLC option card for 157 inwrter series supplies RTC(Real Time Clock) module lor the tim&­

scheduling control. Clock operation by the RTC function i8 continued with a super capacitor 

when the CPU Is powerad off. The time al RTC Is updalBd In every scan by operation 

infonnation of &)'&lem flag. 

4.7.1 Us1111a 

1) Read/5ellng of RTCdala 

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

•. Select On---lnfunnatlon- Sot PLC C/ocl< In menu. 
iq. Connect•Oownload+Aun+Monitor Stirt 

'6llisconnect 

,!j Mon~orStart 
Change .Mode 

f!eoid Information 

• JDo oad 
\Jpload ... 
Yerify ... 
~lear 

flash Memory 
~PROM 

Folowlng message box wtll be displayed. 
2'l 

S.et PLC Clock ... 
Changefassword ... 
ii._nteMnetParameter 
F M Emergency utput 
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(2) Read RTC data Imm special regislar 

The fcllowlnas are the memorv add'8SS of creset dala. 

SpoclllNGlolBr -ptlon 
Alu(Wanl) Upporbyi. 

F053 Lower 2 dlglbt of yoar 

F054 Day 

F055 Minute 

F056 Htgher 2 digits of year 
Example. 2002. 07. 23. 13'50:20, Tuoodoy 

(3) Data exprauicn -Date Su 

2)1ima Error 
:t5 second / 1 month 

Lowerbylo 

Month 

Hour 

Second 

Date 

Dllo 
(BCD formot) 

H0207 

H2313 

H5020 

H2002 

1) If RTC stops or errcr occurs. wrtte new data to the RTC then errcr Is called on. 
2) There is no written deck date in tha RTC when shipped. 

3) Bolore uaing RTC module. write clock data 1o the RTC ftrat 

4) Wlhe range oftima is ....,oded, RTC is notoparatad. Ex)14 month 32day25 hour 

L.S'"EUc'rRfc I 4-23 
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Chapter 5 Input and Output Function 

I s.1 Input and Output Specification 

Digital Input lhllt PLC option cud of IS7 lrl\Wter attar. 1n mme to u.. both eladr1c curnnt 1lnk and 
olo<Vlc corrent oouree. (NPNIJ'NP typoo) To looop utlng ttio coll - .. on ouq,ut modulo. rnoxlmum 
opanlng and lhuttl~ fnlquenCIJ 11 1 NCOnd On and 1 9800rld Off. 
The 1olkMtng dlagrwn showa mmdma.n llfe n1lay for rwlay output. 

. .. 
" " """' \.\." 

'~[\ 
AC125-i..o.I = ~=~ >--

' AC•Rooi5t<ri..o.I --AC250-i..o.I ->--

0.5 2 3 10 100 

- OponlnglahlllD>g ol-• cunwnt !Al 
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1 u 1>1g1ta1 Input Speciftcallon 

1lS.-:ltlcaUon 

s~ PLC Oploll Cini oll87 -

r.Jmbsof ... nutPorai 8Polm. 

ln1iJdcnMMhodl: ~uimr ln1ulltion 

Rat9d lnni.tVoit.ne DCZ4V 

Rmed lnol.ltCLnWll: 7mA 

·"-- DC2D.4 -28.8V CRiDDIO: - thin 5'11l 

Ma. llmlltaneoue 1-,. -Intl 100% 1lmu1No_...., On 

OnValmaa /OnCi.nant: DC1!111..-hlaher / 6.7 mA or hlahor 

OffValmaa /Off Cwrmnt: DC8V or lower 11.B mA ar lawar 

lnaut lmDmtanoe -ut3.3kn 

- lotr-+On 16m1or1 .. "'*1> 

llmo I en-+Oll 15m1or1 ... (nllit1> 

Common Tenni'l1I GDDlm.ICOM 

_,It con be ootfn>m D .. to 1000 moat KGLWIN. 

2) Input c1 .... 1t diagram 

PLC option Dini wirFci lllllhDd ii u follOWI. DC i111ut opecifi-.0 offered by PLC option Dini ii ID 
be ... d for bath electric c:umtnl: 1ink W1CI elactric CUT111nt ICU'D9. o.tailed d~ d temWlal 
b-TB1 of prnduct ii u below figure. 
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Thll procluc:tp-1119*111"'*'81 lnpulll POO-P05of-.iol1ermlnol b-(TB1). 

+NPNmoda 

1) 8111heJ3 [NPN/PNP Hledion )lmpor) • bolo7ov figure. 

[;;] Tonmlnol lnput11 LJ oporUlcl to NPN typo. 

2) Wh 1he -mal 1ermlnal bock (TB1) •below ftgu .... PO wt~ng lo a .. mplo ~"II- P-do,...,. 
P1...P51Brmlnal • •m• mll1hod. 

PLC 

+PNPIT'Ode 

11 8111119 J3 {NPN/PNP Ollodlon Jumpo~ • bolo7ov 19Jre. n Tonmlnollnputll M oporUlcl to PNP typo. 

2) - th• -.io11erm1no1 bock (TB1) • boloMt ngu,.. Thll prod- con output tho :MV .. bolow 

ftgUN. PO tennlnal II wired wtth 24 v output PIBa8e '*> wtN P1-P5 term NI - aam• method 

PLC 

ExlemolSwlldl 
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I u Digital OUtput Spectrlcatlon 

1JSoadlk:ll11on 

~ PLC Opllan c.d al IS7 I-

n. .... utPolnts 4 ........ 

lnoulotion Method Relrvl-ion 

Rmted Load Vol./Cur. DC24V / 2A rru111or IDIKll fl£22fN / 2A rcos v- 11 11 ..- 5Al'CDM 

Min. Load Val./Cur. DC&V/ 1mA 

MM. Load Val.IC..-. N:.'l!if1ll DC110V 

cumtnt l•lmae when o1I' 0.1mA "'"°'"IV l!DHz] 

MM.OnlOff F-•- 1?Mtlr11811/hDUr 

Sura• Ablortlier Non• 

Mech•nlDBI Mani !hon 20 000 000 

Rat9d onloffwnllllnAln1nant load 100 000 orrnor11 

ur. 
Eloclr1clll 

N:.200V / 1.5A. /JQ40V / 1A tCOS'I:' = 0.71100 nnn or marv 

ACJ!JOV / 1A. ACMDV /D.5A rCOS'I' = 0.31il 1oooooarmore 

DC24V/1A. DC100V /0.1A ti JR= 7ma• 100 000 or mare 

Raaponaa Oft-tOn 10m1or1 ... 

llrno On-+ Off 12m1or1 ... 

2) Ou1put drcu~ wl~ng 

PLC option cerd ..r;ng rnotl>od ;o • -· Toto! four aulpA 1onn;,.1o (Rele.y output) P'40·P43 al 
uwnol 1otm;no1 bbck (TB1)..,, bo uood. 

11orm1 .. 11 ..... ~ s: 
z < c 0 

i 

41orm1 .. 1...-
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1-------------------------, 
I I 

I "" "' ''' e~u ' " ,~, " " '~' "" '~' I 
L-~-~g-=--=--·------ - _______________ j 
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Chapter 6 Usage of Various Functions 

11.1 Bullt_.. Func:tlona 

1.1.1 Pul•• Catch FUnctlon 

In the main unit, 6 polnta (POOOC>-P0005) of pul&e caldl Input contact polnta are lntemallzed. 
lllrough ualng thlo contact point, 150 111, ohart puloe signal, can be taken which can nal be 
8XllCUted by genllnll digit.I Input. 

1)U-

When nllmM" width of puloo oignal ii input, a trouble occu111 which c:an not ba d- by 

genend di~I input, oo Iha oparatian doee not parfonn aa uoor'11 intantion. But in thi& 

c:aaa through puloa c:atr:h function """" narrow inta""'I of pulae signal u 150 /JS min. 

c:anbadlll8ctsd. 

2) Minimum input putae width. 

POOOO - P0005: 150111' 

3) Operating Explanation 

,.~::: tL .I. -· .I. -· .I. 
Slop Elmc:u~C..-..,.,,, CPU •na& lnputwhen pulM &1"'81, min. 150115, 11liput,then18Y8Stha 118tua . 

ocon2 uMd to Un on the reuion of input i!T111Q8 

ocan3 usad lo UT1o11lho1911lon al Input lmaga 

4) Ulling Malhod 

(t) Ciiek Iha mole paramatar twice an Iha protact window of KGLMIN 

(2) Select no. to use for puloe catch Input of the basic parameter window. 

For datalla of KGLWIN refer& lo the manual. 
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Latch Area-----

L F -F 
M: F -F 

100 msec [i44 - fi9l 
10 msec [240 - [150 
I msec [251 _ f255 

c [192 - f255 
D: [3500 - f4500 
s: roo- -~ 

r7 Remote Access Control 

lnputSetting---­

lnputFilterTime(ms): 

Basic Unit 

POOOO - P0007 [103 
P0008 - POOOF[T03 

POOIO - P0017 fT03 
P0018 - POOJF[T03 

P0020 - P0023 fT03 
extended Module [103 

Pulse Catch Set ( POOOX) 

0 I" I I" 2 i;;-:~ I" 

4 r s r s 1 1 r 

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 POOO to P005. 

6-2 I LS~CTRIC 
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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 Fiiter Time 

i----..j i+-----..f 

Input Signal ~ I !---+!---
Input Image Data~ 

! ; ; 
-;---------;--------Time 

-r\l Input Slgnal 

Input Image Data 

1\ 
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 1 ms 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. 

LS~CTRIC I 6-3 
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11.1.3 EJdllmal lnlarrupt Function 

PLC option card for 187 lnwrt&r Serles can perform 6 polnlll of extemal contact Interrupt by 

using input of main unit without spec:iel interrupt moch.1le. 

1)Usage 
This function is useful tc execute a high speed exewtion reganiless of 5CBn time. 

2) Exlemal Interrupt procaaslng time 

· PO-P5: 10p0 

-. NKNe Interrupt procaaslng Hme not Include the program p10C8118lng Hme of 
external Interrupt Itself. II can be delayed by the proceaslng Hme of lntemJpl 

ram. 

3) OperaHon Elq>lanaHon 

External Input 1lgnal n 
~~~~~~ ~~~~~~~~~~~~~-

-- I~ __ [-> 
In cueofoccumonceof /i ~ End tho _,,,pt 
exlemel 1nterrupt signal IJr'DCIW'll progr111m prnceu then 
paU98 being exaculed scan ' ' rmume to BXlllCUUI 

prognun and proceu 
interrupt program. 

4) Function 

9Cillln prognun. 

(1) Max. 6 pointt can be uaed to extemal inte«upt input within POOO - P005. 
(2) The number of external Interrupt can be set max. 8. Namely, .,e m.mber of extem .. lnte1TUpt 

is decrsesed by Time-clriwn lnlerrupt. 
(3) Tho ......Uon conditions of axblmal Interrupt Is dMded lntc !Ollowlng 3 kinds. 

- Rising edge : Interrupt occurs al rtalng edge ot-mal Interrupt contact point. 
- Fall ng edge : Interrupt occurs at falling edge of external lntemJpt contact point. 
- Rising & falling edge : Interrupt occurs et both edges of external Interrupt contact point. 
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5) Usage 
(1) Click twice the parameter en the project 'Nindow of KGLWIN. 

(2) Doslgna oontact point, no. of p~O<lly end m.-..m condition of tho - program which lo 

moved by lnt«rupt Inputing. 

lnl&rrupt Typo Selling 

Interrupt Type--------~ 

I Time Driven r. fi9I~~~J:~Q!j~Jl r HSC 

Contact No 

TOI Time 

Edge 

HSC Ch No: 

lntelTUpl nput oxecutlng 

condition 

@Rhlin 

0 Fallng 

ID Rlolng/Falllng 

For the deblits , refer to KGLWIN rn11nu•I. 

nmo dr1von lnlom1pt 

execution periodic set 

Time driven Interrupt 

exeadlon periodic set 
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6.1.4 PIO Control Function 

1) Introduction 
This chapter will provide information about the bult~n PIO (Proportional Integral 
Derivative} function of PLC option card of i57 inverter series. The PID control means a 

control action in order to keep the object at a set value (SV). It compares the SV with a 
sensor measured value (PV : Present Value) and when a difference between them (E : 

the deviation) is detected, the controller output the manipulate value (MV) to the actuator 
to eliminate the dtfference. The PIO control consists of three control actions that are 
proportional (P), Integral (I), and derivative (D). 

The characteristics of the PIO function of PLC option card for 157 Inverter Is as following; 

•The PIO function Is integrated Into the CPU module. 

• P operation, Pl operation, PIO operation and On/Off operation can be selected easily. 

• PWM(Pulse Width Modulation) output is available. 

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

• By setting proper parameter, it can keep stable operation regardless of external 

disturbance. 

• The operation scan time (the interval that PIO controller gets a sampling data from 

actuator) is changeable for optimizing to the system characteristics. 

• SV Ramp and Delta MV function are available. 

2) Specification 

(a) Proportional Operation (P operation) 

<D P action means a control action that obtains a manipulate value which is 

proportional to the deviation (E : the difference between SV and PV) 

MV=KpxE 
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® The deviation (E) Is obtained by difference between SV and PV and the fonnula of 

deviation is as following; 

MV=Kpx[SV-PV) 
where, 
Kp: the proportional constant {gain), 
SV: set value, 
PV: present value 

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

like oscillations. 

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

slowly and an ollset 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 O - 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. 

Fig 7.1 MV by P operation 

Oaclllnion 
PY 

lime 

- : Kp la too large 

_,,_ : Kp la too arnell 

Time 

Fig. 7 .2 The retation between Proportional constant (Kp) and present value (PV) 

l.S"EL.EcTRfc I s-1 
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(b) lrrtewai Oporollon (I ~) 

Gl With Integral operaUon, the manlpulate value (MV) lo lnC1'8818d or clecroued 

contlnuausly In accordance Ume In order to ellmlnate the de"'8tlon b-en the SV 

and PV. When the deviation II very omall, the ~nol operaUon can not produce 

a proper monlpulallo value and an olfaet remains b-en PV and SV. llle Integral 

operation can ellmlnate the -valua even the de\'latlon II very SINlll. 

llle period al the time from when the deviation hu oca11111d In I acllon to when the 

MV of I ac11on become that of P acllon II called Integration Ume and repreaented ao 

11. 

® ln!egnd action when a conotant deYiation haa occumid ia 1h""" Bl the following Fig. 
7.3. 

Aa ohown In the expn1Alon, I._.. llc1lon can be made olronger or -lair by 

adjusdng lntegraUon time {TI) In I ac:Uon. That Is, the mare the lntegra11on dme (the 

longer the lntegra11on dme) as shown In Fig. 7.4, the loo• the quanllly added ID or 
subtracted from 1he MV and the longer the dmo needed for the PV ID "'8Ch the SV. 

Aa 5"own In Fig. 7 .5, when the lnteg,.tlon time given I• short, the PV wtll appl<*lh 

the SV In short Ume since the qu11nllly added or 1ubtracted became ln""'8&11d. Bui, K 

the lntegrallon time 11 too short, then oscllla11ons oocur, therefore, the proper P and I 

wlua 11 requested. 

@ Integral action II uled In either Pl action In which P llCtlon combines with I ac11on or 
PID aclllon In which P and D llC!lon1 combine wt1h I action. 

I : 

Fig. 7.3 The integral action with oonotent daviation 
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sv 

/,,,----------2 p~ .--------, 

/ 

II bike• long time tD 
get tho oot."81uo. 

I m~ J/ 

F111. 7.4 The syatam ruporme when a long integration tima given 

i 
I /,---"' ( / -

''I 
1
/ \ .( ~f-\J·' 

I /
1 

"'-... If tho 1ntagrat"n time it L-- =~ oocillationowill 

Fig. 2.6 'lbe system respon~ when a short integration t~ giY" n 

Fig. 7.5 The oyatem reeponee when e ohon inlag111tion tine ia giwn 
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© When a d""ialion oocuro, due to allenltion of SV or -al diolurl>encee, D ac:lion 
-ino the chan- of the -on by producing MV which is proportioned with the 
change -ty (a velocity wh- d""ialion changea 111...,.ry r;onolanl interval) in olllor to 
eliminate the deviation. 

® D action gi- quick roeponee to r;ontrol action and hee an - to reduce .,..;tlly the 
devilllion by applying a lorge r;onlrol ection (in the dinoclilm thel the dowialion wll be 
eliminated) at the earlier •me that the deviation"""""'· 

@ D ac:lion cen """"'nt the large changeo of r;ontrol objecl due to exlemal r;ondition1. 
@ The period ol jme tiorn when the -on hee o=mod to when the Poll/ or D ac:lion 

be<Omel the Poll/ or P action ii called derivative time and ii 18proeentld as Td. 
® The D don when a r;onolant deviation o=mod ii shown ao Fig. 7.6 

. I 
I 1---~------

p ;,::-:~ .•. ·' . 

\ ... ·· 

--1"1:..1 

Fig. 7.6 Derivative action with a r;onotantd...,latlon 
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(d) PIO eetion 

<D PIO action control• the control objac:t with the manipulalion quantity produced by 

(P+l+O) action. 

®PIO action when. given d-on h9o occ:ull8d ia ·-..... following Fig. 7.7. 

Fig. 7.7 PIO action wllh a conotanl deviation 

(•) lntllgnll whdup 

All devlOOI to be controlled, acluator, h9o llmltallon of -ration. The motor hu speed 

llnit, the valve can not low °""r the mmclmum value. When the control system ha1 wide 

PV range, the PV can be over 1he maximum outpul value of acluator. N. this ame, 1he 

actualor "- the mmclmum oulpul ragardl811 of the cllange of PV while Ille PV la °""r 

the mmclmum oulpul value of actuator. It can 1horl8n 1he llfetlme of actuator. 

When the I control action la ueed, 1he deviation lllrm la lnlllgralod contlnuoualy. It makee 

Iha output of I control ac11on very larve, especlally when 1he reopones ch11111C1o~lllc of 

a}'9t8mla-. 

Thi• 1lb.11dlon that the ou1put of actuator la saturallld, lo called ae 'windup'. It take• a long 

Ume that the actuator relllrna to normal operating elate -th• windup W3I occurred. 

The Fig. 7.8 shows the PV and W of Pl control syoleln when the windup occura. Al 

shown ao the Fig. 7 .8, the actualDr la aaturalod becsuaa of the larve lnlGll deviation. The 

lntllgral ...,,, lncreue unal the PV IMChes to the SV (deviation • O~ and then atart to 

deC19818 while the PV lo larver than !N (deviation < 0). -.r, the W keeps 1he 

aaturated -.. unal 1he lnlllgral term la small enough to csncel the windup of actualor. 

IY& the reault of the windup, the actuator wlll output positive value for a whle after the PV 

reached to the !N, and the syoleln shows a larve °""rlhoot. A large lnltlal deviation, load 

dlllurbanoe, or mies-operation of devloeo con C1U1t1 windup of actuator. 
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The19 • .., .... ..,1 methods to ll'IOid the windup of 9Clue"1r. The moot popui.r method• 

ant adding 1111other feedback IS)'lllem to actue"1r, using the model of actue"1r and atop 
Integrating when actuator II eeturoled. 

MY 

.-i~ral 
·• Term 

" 

Fie. 7.8 Exami>le of integrol windup 

lim. 

llmo 
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a) Rsalizalion of PIO conlrd on Iha PLC optioo card 

In thll chaplor, It wlll doecrlbtt i- to got the dlgl- fo""ula of the P, I, and D tsrma. 

(•) Pconln:il 

The digitized fo""ula of P control ls as fallowing; 

P(lf) = K[Sl'(lf)-PJ"(n)] 

n : 8111T1pllng number 

b:...-covalue 

P4/ : pnl8Bnt value 

K : proportional gain conotant 

SV: Mlvalue 

(b)1-..1 

The oonlhuouo IO""ula of I control le H IOllowlng; 

: integral tarm 

K : -rlional gain conotant 

n : infs!pal ijme 

o(1): -on value 

By derivation -ut ~ wa can obtain; 

!!!_ = !.e whan1, e = (SV - PV) d9Yiation value 
tit n 

Th• dlgl- fo""ula II aa lollowtng; 

/(n+l)-/(n) /[__,,.) 
h n"' where, h : Ampllng pellod 

/(n+I) =l(n)+ A'.h <(n) 
1T 

(c) D control 

The oonlhuouo fo""ula of derivative bl"" la ao following; 

Td x~D+D=-IfJ'd!z_ 
N tit tit 

N : high frequency noise depression raUon 

y : the abjacl to b& oontrolled (PY) 
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4) lnatrucUon and Psarna. Selling 

For the PIO opanrtlon ol PLC option card, following 2 inatructlon ara included In the 

KGLWIN-.0. 

PID8 I: I PID8AT 
I o-ri~ Perfonn lhe PIO lion 

Perfonn lhe aulo = llltion 

(a) PIOB lnotructlon paramet8r seaJng and explanallon. 

Scan Time ir- (1 - IOOor DArea) 

Operatlon Mode r-
(O:Au10 l: Man or DArea) 

Man OP ran9e: r- ((l-400J or D Area) 

Output Umlt V11lue 

Min r-(0-400Jor01>/ea) I 
Ma)( : r- (0--4((()or0Ar~ 

High Frequency Noise Removal Aatio:r­

(1-1001 D Area) 

PropollonalGaln: r-
(1-ICOXI orOArea) 

Oerivalivelime: r- (0-20C0lor0 Areil) 

Witeg1alTlme: r-co-21DilorD Are<l) 

OAl'eaRange:00-04999 

(1) Scan Time 

[

Mode Command Set 

r oerivati11e 

r Propotional 

PWM set 

r 1nte9ral 

r PWM 

Period r--c10-1ooor DAreal 

Contact r-- PArea (P40 - PSn 

SV Aamp: rr-- (0-400) or Qg~) 

6 MV: imo- C0-40Cll or og21> 

BIAS Value: ro-- (1)--400) or 0 Areal 

PV<CuneM): ro-- (0 Area) 

SV(Targel): ro--co-40Cllor0Areal 

PIOJIJgorithm 
ioverocity r positioning 

Scan time la the period of reading data (sampling). and aleo 10 tlm88 acaled up. 

The range of sampling time ia 0.1 -10 aec:onds, and actual Input range la 0 - 100. 

Generally, scan time of Digital PIO cootrol should be 1 ... than 1/10 al time oonatant 

of ayatem ra1ponae for b-r performance. Time constant 11 the time taken the 

1ystem'1 step mponae raaches to the 63% of ataady atate. 

(2) Openltlon Mode 
5eled automatic or manual operating mode. (Setting RIOIJ9: 0, 1 or D area) 

(3) Manual Openlte ""'IJ9 
WMn manual operation Is designates, manual operation value dfflg,,_. 
(lnpu1 range : 0 - 4000) 

(4) output Umil Value 
Oeolgnal88 minimum and maximum - al available manipUate value. 
(range : O - 4000) 
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(5) High Frequency Noise Depnouion Ratio 

High frequency noiaa ramoval ratio is used fur derivetiw conlJal _..tlcn, and shows 

the ratio of high f requency noise depression. H then! is a lol of high llequency noise in 

the control system, Mlect the value as higher value. 

otherwise, leave the 1. The range of parame1er Is O - 10 and It la not IClled up, oo 

Input the detlgnllled value clrectly. (I ls posslble that parameter value designMn 'D' 

areaaloo) 

(6) Proportional gain 
It is the 111tlo of proportional operation. Proportional gain is the 100 time• acaled up 
value. (Setting range: 1-10000) 

(7) Denvatlve time and Integral time 
l_TIME end D_TIME am 10 timee scaled up. For example, lnpYI 16694 11 the 

designated !_TIME value is 1689.4. The range of acW&I input la 0 - 20000. (it Is 

posllible that parameter value designates 'O' area also) 

(8) Mode command 1181 (P, I, D control) 

Fclowlng 7 openrllon modea are available. 

• Other operation modes, sud'I .. PD or I, are not permitted.. 

Poperetlon 

Pl oponillon 

PIO opor91ian 

Pl~OIApul 

PIO oponilion-"WM OIApul 

• If PWM output la aoloclod, Manupullllod value lo outpult.d PWM output 1D -gn!Md oulput. 

(9)PWMset 

PWM(Pulse Width Modulation) I& a output method which changes on.of! duty of output 

pulses by calculated manlpuletlon value. Fig 7.9 shows axami>e of PWM output. 
Using PWM output, PIO control system can be constructed eallily without DIA 

converllion module and powar nogutator. 
WMn PWM Is dallignat.. , 'scan time' Item la dlaabled and 'PWM' lblms can bo 

delignated. In this cue, aeon time is set ID designllled PWM OU1Plt period. The range 
of PWM output period Is 1 - 10 seconds, and oclual input range Is 10 - 100. PWM 

~t point Is only available fur output conblcl of mein unil 
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(10)Bi• 
Th• Bi• data i• uud for the compenoat;on of atl9al in the proportional control. lha 
ranga of Input Is D - 4000 or D araa. 
Be cautious lhal 111• -.a1 range of Bia• ia -2000 - 2000. nsmaly, C>-2000 
raprM8nlB o - +2000 and 2001 - 4000 raprM8nlB -1 - -2000. 

ExamplP If affMl(SV-PV) io 100 - Biao should be 100. 
If affMl(SV-PV) is -100 - Biao should be 2100. 

(11) 'iN (&dig Value), PV(Pruent Value) 
SV (18tting value: tho d•ignated value) and PV (pr"""99 valle: prM8ntvalua) of 
PIO operation haw tho range 0 - 4000. lha range can be HI with the value of 
data reg-. (P""8111 value only aon be aot by- regioler.) Selling value """'no 
the d•ignated Ylllue to conlrd and prM8nl Ylllue means tho currant valua of 
controlled davlca from unaor. 

(12)PIDal!IO'llhm 

In PLC opllon card for 167 l"""r!Br, two types of PIO lllgorllhm are avalloble. 111e 
valodly form(Spaed) and poalllonlng form. 
Veloclly form(Spaed) operates Incremental mannen1. Namllly, It calcullteo Ille 
ohonge(lln) requlrad from previous manipulate value(t.!Vr>-1), but poalllonlng form 
olllculateo "" absolubl manipulate value(t.!Vn) every eampl~ stapa. Genenlly, 
The veloclty form Is suited for the aystem In which load change Is slow like 
temperature control syatBm, and positioning form Is IM8ftJI for syatBm which'• load 
change i•--

(b) PID8AT inolruolion pen11netar aotting and explanation. 

1i11Ii1111D1"'!6 

Scan Time : ~ (1 - 100) or (00 - 04999) 

Current Yalue ~ (00 - 04999) 

Target value : ~ (0 - 4C00) or (DO - 04999) 

Identificati on Meth od : 

r. Relay Meth od r PAC Method 

OK Cancel 

(1)Saontime 

S_TIME ii the period of rvading data (aampling), and 10 tinwa aaolad up for mora 

pnociouo operation. 111& range of aampling time io 0.1 - 10 11cond&, and actual input 

range Is 0 -100. 
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(2) Setting Value, Procam Valua 

SV (Ml value : Iha dealgn- VIII,.) and PV (P""""'" value : p18881ll value) of PIO 

aperallon llaV& Iha range lntagar O - 4000. Tiie range la ...t with Iha CGllllld-lon of 

the rmolution of AID and OJA module af PLC option card (12 bit.) and Dffllat value. 

When -ng the SV or PV, pleau ba canolul wllen to11Y8rtlng Iha anallog value of 

control abject (temperature, veloclty, etc.) to dlglbll wlua lhlll are Iha oulput of AID 

oonvart module. 

(3)Tuningmethod 

The PL.C apllon card for IS7 l11Y8rler p81form aulo-tunlng opa111tlon In two method•. 

Ona lo relay reeponaa method and Iha other I• procam raactlon cu1V11 malhod. 

1) Ralay reeponoe malhod 

•PIO peram-. ere obtUlad by On/Oii operation du~ng 1 cycle of PV Vll~llllon. 

• PIO parameters are obtained by omplltude end pe~od of oscillation 

• Tiie On/Oii ~will occur Ill the SV value. 

2) p,.,._ 1'911ction "'""' math>d(PRC malhod). 

• PIO param918ra are obtained by otap reeponaa of praceu. 

•It it uoeful fo rtima 1" order time delay oyatam ~ oe following 

K.£:_ 
7:1+1 

•Obtained par11m-. may not acour11ta w Iha p,.,._ can't apprmimatad to 1" 

order ry918m, tn thia coea, ... ra1..,. raoponaa method. 
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5) Instruction 

11lPIDB A-- .... - ...... .... ..... Clny 
M p I[ L F T c I D 'D - ~ lftlOI 

_,,. 
-·~ I • 0 0 

POii 
I 11 

s 0 
0 

Flq ... 

~ r-------{ Piile J-i 
Em>r I ._ ....... M .. M-1 

(FHD) ~~ •nd it. ntudlan ._,, 

• PID8 (PIO operation) 
a)Uggo 

n 81 
Dlellnltl• 

I " l~,::;:n •• 

•Whan Iha condition of ...,cutian ii on, PIO _...iian -cutm. 

• 'n' ia ragillnllion No.at paramal8r( o - 7) 

b) Exarr¥>1o Program 

I 

l i:oio~o-----------------. C ,- P OE J0002 ioooo_J-I 

•Whan tha input condition MD tuma on, PID operation axacutaa at no.2 pararnatar. 

• PIO axaculion -.1 ragiKBtm 00000 and tha oulput valua of oonlrol nnull rag-
00001. 

•If SV Rmrt> ia d•ignatad, cumont SV ill rag- 00005 

bF bE bD bCbB II,\ b9 b8 bT b8 b6 b4 b3 b2 bl bO 

00000 1 I I I I I I I I I I I I I I I I 
l 

Oona : normal execution lignal 
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(ll)PIDllAT 

.................. .,. - .... ... - z.. .,.,. 
M p J[ L F T c I D 'D .... -- ~llJ (1111) [>lll) 

I • 0 0 
PIDUT 111 5 0 

0 

Floallel 

~ r-------{ PllleAT " 81 }-j 
Emr - tl'G 111 .. "' - delVd'G I (F110) ::!. o.w n thl i1ltructicrl iln't 

DMlplon 

I " I== I a1 

• PID&A T (Auto-tuning by panuneter) 

a)U-

• Whan tha condition of axacution i1 on, PID auto tuning oparation axecut811 and calcula:tall 

P,l,D constant 

• 'n' i• ragination No.at paramatar( D - 7) 

•81 •---andP,l,Daanola1tragillrlllionarao. 

b) Example program 

::i10Au rnnv 

•When the Input oondlllon MD turns on, PIO opellltlon 8lll!Culeo •I no.2 pa .. rneb!r. 

• PIO l!X8alllon status lllDm& 00000 and Iha output value DI oontrol ""'ult tltDreo 00001 

and P,l,D aonmntaequentlally Illa"' D002(P),D003(1),DD04(D). 

~~~~~~~~~~~M~~M~ 

DOOOO I I I I I I I I I I I I I I I I I 

Auto II.ming end b~ _J ! 
Done : normol execution algnal 
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6) Exemple Proglllm 

(1) ~ Cooftgundlon 

RS-232C 

(2) Initial Salling 

Manloul•ted Valuo 
(MV; DC4-20mA) 

•l PIO Conlnll funotion (l*amel8r ..Wng by built-in funolion of PLC option cen:l} 

• Operation Scan Tlme; HI by 1 eeoond (Selang Y1111111 = 10) 

• Operation moda: Automatic Hlting 

• OUlput Limit V•lue: Max. = 4000. Min. = O 

• Manlpulated Valu• ..ttlng: Set by 0 (lwtomatlcopendlon mode) 

•High flllqUlllCY Noloo Removal uttlng: oot by 10 

•Setting Value (when -Thennel Delectoreenoor ie uead) 

960(80'C),1120(70'C},1280(80 'C), 1600(100 'C) 

• CUll'lnl value setting: 04960 

(Tamponuy D araa to l8V8 Iha aill'lnl tamparat!Jra maaourad by tamparat!Jra 

eanoor) 

•BIAS ..ttlng: O (If only P control ls used, Input proper value other OJ 

• P,l,D Algorilhm Hlting: Balact proper atgorilhm. 

(If PWM output i1 naeded, - .-item) 

• PWM period, Contac:t Setting: In caee of PWM oulput Is oot, Input lhe proper 

period and output relay value. 
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b) Auto-tuning Control func:tioo 

(pt11111T18111r ..ttlng by built-In function of PLC optloo card) 

• Sdng Value (when - lh""""I Dalllctor1on110r la ,..d) 

960(60'CJ,1120(70'C),1280(80'CJ,1600(100 'CJ 

•Operation Scan Tlme: Set by 1 aecond (Satllng...,. ~ 10) 

•Present Value -ng: D4980 

(Temporary D araa to u.va tha CJrrant tamparatura m88!1urad by tampandura 

oenoor) 

• Tuning method: Relay reoponae method 

c) Remote l/O (AID Conwr1er) 

• Input range: DC 4-20 mA 

•Data 18\'ing &AMI of convmtad valua of AID: 04980 

d) Remote l/O (DIA Conveoterj 

• Output ranga: DC .C--20 mA 

•Data 18\'ing anNI of convmtad valua of D/k 04982 

(3) Program Expl....Uoo 

a) PID operation explanation (WlthoutAuto-lunlng 11Jnctlon) 

• M-ura QJmint lamperatura (-200-600' C) by RTD modulo then digital conw111ion 

valua(O -4000) is lltDrad to 04980 

• PID8 lnotrucllon will calculota manipulate value (MV : 0 - 4000) based on PID 

para- setting• (P _GAIN, l_TIME, D_TlME, Ille.) and PV from R'T1> module. 

lhen, the calculated MV la output to the channel O of DIA module. (PIO °""ration 

Dona bit bi\O) 

• DIA module will conwrt 1he "611 to analog olgnal and output lo 1he actuator (power 
con\'Wler). 

b)PID °""ration explanation (with AIT fllncllon) 

• Menura QJ""'"' tempanotura (-200~00'C) by R'T1> modulo 1hen digital 

convonlon valua(O - 4000) la etorad to 04980 

• PIDBAT lllllrUctlon will calcul""' monlpul""' valua (MV : O - 4000) bnad on th• 

SV and PV from RTD module. Slmultanaously, the PID8AT lnnuc:tion will 

calculata P,I and D paramatars. 

• lha END bit of RUio tuning lltlduo - will ba 1 whan tha auto IUnlng I• 

compl-. Than, PLC option card will ltllrt PID _.non with PID paramatars 
that era calculated by Auto-tuning fllncllon. 
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(4) Parameter Setting and Program 

a) In case of using PIO function only 

<:~~-~~~~~.:~~~~~~~~~~!> 
(O:h!to I: Man orOAreal 

an OP range: io--- (0-4((1) or D Areal 

High Frequency Noise Removal Ratio:ru-­

(1-lOorO Area) 

PrODOtionalGain:ru-­

(l-100Xlor O Area) 

Derivative tjme: ru-- CO- 200Xl or D Areal 

Integral Time: (u-- (0- 2!lDl or D Areal 

0 Area Range: D0-04999 

When PWM set Is selected, Scan 

time parameter is disabled and 

this value Is Ignored. 

MOOOO 

Mode Command Set 

~5~~~~:~ .... E:;.~~ 
,....rwfttset -..., 

/ Period r- (l(HOOorOArea) \ 

\ contact r-PArea(P40-P57) ~ 

~;;~;;;~··ft=··...._,,.r.:;·;,...r . ······ ... , 
t:,.MV: ~ (0-400'.lor(.Qmt) 

::~.::::.[:== :~~:,"''""' ·· ... \., 
SV(Target): ru-- (0-40CIJ or 0 Area) 

PIO Algorithm ,__ l .·.',•, 
(.'veracity <position~ 

~~ I 
When PWM is designated, this window 

is activated and PIO function operates 

byPWM period. 

0 ki r:;/ -Wiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii+ PIDB 0000 00010 

s.22 ILS~ 

- ---------------·~~~ 
·~------------ "°' 

\Nhen MO tums off, 
CPU stop PIO operation 
and ootput O to D/A. 
module. 

The manipulated value Is 
out to D/A module. 
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b) In case of using combined function of PIO operation and Auto tuning. 

This program shows the PIO operation with the Auto-tuning value of P, I, and D. After 

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

r-c1-100J or <DO- D4999J 

~<00- 04999) 

Ta'9e1value ~<0-4COO)or <DO - D4999l 

ldentificationMethod ~ 

r Aelay Metho~ ~ 
~~ 

When RPC Method is 
s~ected, the scan time 
fixed to 1 sec. 

PIO(Cal) Item Edit [8) 

Scan Time: 1 11-mJorDArea) 

Operation Mode· r [O:AtJ:o l :ManorOArea] 

Man OP Ranger r (0-400J or D Area) 

[

utputlimit Value 

Min: r (0-400'.lorDArea) I 
Mall: ~ {0-400JorDAre~ 

High Frequency Noise R~v.!il Ratio: r 
11-10~0 .. ,:J:::::~ 

Proportional G¥{ f500i'2 t\-1 OOXI or D Area) 

Derivative Time/ [00013 10\- 200Jl or D Area) 
i J 

lntegralTirne \ fD00i4 ~ -200JlorDArea) 
~-~ano;ie: oo- 04999 

~ 

As a result of PID8AT execution, 

Proportional gain(P), Derivative 

time(O), Integral Hme(I) are 

stored 00102, 00103, 00104. 

ModeCOf'ft'IWldSet 

~D"~""" P-1~'"1 Proportional /7 F\Y'M 

Pw'M set 

Pet"iod ~ (10-lOOorOArea) 

Contact F" P Area (P40 · P57) 

SVRamp· ro- [1-400Jor0Are<!1) 

Oell:aMV: I [0-400J or D Area) 

BIAS Value r [0"'400J0t O Area) 

Pl/(0...-rent) [04900 [OArea) 

SV(Targett [1600 10-400J °' D Are<!!) 

P10Algcdlm 

r Velody \.' PositiorWlg 

LSEt..ecr-: I &-23 
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29 

When auto tuning ends at 

00010, M0001 turns on and 

PID control starts. 

a-24 I LS~1c 

When M0001 turns off, 

output O to 04982. 
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Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring 

I 1.1 Outline and Installation 

Symbol 

LED1 

LED2 

SW1 

J1 

J2 

J3 

J2 

Na11111 

RUN LED 

ERRLED 

Mode Selection 
Switch 

PLC OS Download 
Jumper 

Terminal Selection 
Jumper 

,..,_,'-+--"....,_____.,._. Battery 

Housing 

T/81 

DNcrlptlon 

ON state: local run (SW1 is at RUN position) or remote run (SW1 
is at PAU/REM position, and RUN icon is selected in KGLWIN) 

1) Blink: flickers in error condition. 
2) OFF: in normal condition for operation. 

1) RUN position: program running 
2) PAU/REM position: pause, executing remote run/stop, etc. 
3) STOP position: program stopped 

1) The default jumper at product delivery. Only manufacture~s A/S 
personnel are allowed to change the default setting. Keep the 
setting as shown below. 

BM[] 
5G D Normal 

Mode 
NON 

1) ON: select RS485 communication terminal resistance (internal 
120ohm resistor). 
2) OFF: do not select RS485 communication terminal resistance. 

LS~cl 1-1 
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.,,,, ..... - -piton 
1) NPN mode: connecta tennlnal black Input (POlrPOS) and 24G. 
lordelllill, -111111• Ni. 

P ~ Tormlnol D Input .... 
N •NPN. 

•• Nl'NIPNP Solactlon 
Ju._ 2) PNP mode: connoda te'"*'81 block Input (POo-P06) m1d 24P. 

lordoloill.-11111107-6. 

:g TwmlMI 
lnpulmtl 

uPNP. 
RS232C 

CONt COrNNJnlcallan COnnectorforcomectlonwllh KOLWIN 
con.-r 

1) FUncllan: In ... or - lellu .... m-ln lho do or Ille lotoh 
•iw Gf PLC option 11nd RTC time dm. - llallaryHoull~ 2) llallary typo: colr>-typ9 lllhlum Ion -ry (CR203:!) 

3) SOMol Ille: epprox. 4 yearo In "'""'"""' - (et ,_,, 
tom~•- ..._;; __ rJfv220mAhl 

1: S+{RS485) 2:S{RS485) 
3:2"4G 4: Twminlll irmut POD 
5: Terminal lnDIJ POt 8: Terminal lnriut PD2 

Iii 
P03 8: Terminal l""ut P04 ,., Eldomol Terminol n P05 10:2-IG 

Block . 24VN~••• 

al P40 13: Termlnal ou-11 NOC 
14: Termlnal 1'41 15: Tennl111I au-" P41C 
18: Termlnll P4:! 17: Termlf'lllll OU ....... P42C 
18: Termlnal rwJ ONnp.j3 19: Termlnal ou•nut N3C 

I I 
~ 
Q z 
0 

J; ::;: 

i i 
;: ;: 
• • 
t t 
~ ~ 

7-2 1 L.5""~ 
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7 .1.2 Dlltall d•crlptlon of the componenls 

(1) Mode S-on SWllch (SW1 In 1he oudlne drawing) 
Th• SW1 ahown In the pl'Dducl oulllna d II b' modi •ledlon. 

PLCOpllon 

0 

1. Moda 11111_, llW!ldl: Ml ID AUIREM pooltlon. 

Run Reimm 2:. Sii_~!"• !ton llhown balow ('1 the cttle) . 

..._. 
1. Mode 11111_, 1Wi1ch: Ml ID PAUIREM pooition. 

Slap Reimm 2. 8oloct1he icon llhown balow (i1 the ci"cle). 
Slop 

~ IG 
i.-1 1. Mode 181ec:tlan llWllch: moY8 tD PAUIREM 

1. Moda 11111- llW!ldl: Ml ID PAUIREM pooltlon . ...... 
Reimm 

2. Saloct1ha loon llhown balow ('1 the-). 

17 $ {'!] 

(2) Dloplay LSI (LEDi, LED2 In the OllUlne draM!g) 
l.Bl1(RUN LED) ond LED2(ERR LED) mv dnlgnnd In 1ho outllno drawing. 

•n•,•n •- •n 
STOPSlaba OFF OFF 

RUN S1aluo ON OFF 

ON(1001111~(10Dm 
HKVYEml" 

1\, blir*ina 

ON(5001111~(50Dm 
Light Elror 

I} bllr*lna 

ON(1000mo}'OFF(1000 
PRJtilramError 

m1l.bllrM!no 

Enor in CDl'ITl'l.lnimtion ON(500m1VOFF(50Dm ON(5001111~(50llm 

with the invertBr.,... tJ 1), blirl<inu 1), blirl<inu 

Locllrwl. 

---
RUN LED rwneln1 ON, 

not blln~no -10.5 Error COde 

Uot. -10.5 Error Code 

Uol. -10.5 Error Code 

Ult. 

RUN LED and ERR 

LED blink at lhe •me 

in-1500m1l. 

"""'l 1he 1..-rond PLC opUon ...... 11111,,,.ln - oomm..,-n. lhlo ...,,.. """"'" Wthe lnver1lol' ro11o lo 
reopon" ID tho PLC opt;.,, COt<I wijhin opoclfiod time C•- 300mo), doe ID .. -.o1 - ••oh• 
noi•. 
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(a) S ..... C-CJ Communl..tlon (CON1 In lh• ou~lne d._.nll) 

n>;o pet! ;o deoignMed ,.;tj> CON1 ;n tho ou11;,,o cnw;ng. 

In the RS232C uM<I in 11• PLC optiOtl, No. 2 ..-.cl No.3 lin• •te ~in._. .. •hOWl'I bektw, while No. 

s;,,;nteroonn-. 

1) For KGLWIN downlood 

u-can downkal tho lmkl• Pl'9Wl1 ma GUI In tho KGLWIN. 

Tho """1adju,,_i.J1, whlc:h mUll be IOt up ••hown bolow(dofaulloolpoolllon) 

(4) RS485 (Mod-.m'U Proluool: _., Cornmunlatlon (&+ •nd S· lilmlnmle of Ille 

181 In Ille -lne drawing) 

In tho product ou~lno d.-.U, tho S+ (RS481l + lalmlnel) ..i S-tllrmlnol (RS481l -4Brmlna~ al tho 1B1 

c-...1111rm1na1b-. 
/,,,·-·-~ 

t S+ S- POO 
\'=.,....-......__,~,,__~-~ 

-(-) Tonnlnol: lloclluHml -· 

-(•}Tsmlnal: --""11-
The lbn:tmrd Modbua-RTU protocol II aipparted In thl1 product, •nd II II the rrm8tlr protDool. The 

Remote lfO, twertar. etc., bullt-ln wtth MadblJl..RllJ (Sl11Y8) mn be conftglftd •the lower llMll. 
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(~) Termi""I input (POO-P05 termin•la ofTB1 in the dl9Mlg) 

Tot.16\ormin,. i"'ut. •ro-potfed ln>m POl>-P05onlho oxto .. 111,.ni.-.I blod<(1111). 

+NPN(81nll)m-

1) So1 tho J3 (NPNIPNP Hloc11'"1 jumpe~ eo shown below. 

p~ Tonnlnol 

D ...... 1. 
NPNmod• 

N 

2) Connect the wt .... ID the oxlllm.l lannl181 bloc* (1111). Tho 19J111 below 1howo PO oomoctJon ooly 

for oonYOnianm (•me for P1-f'6 11mnl1811). 

PLC 

--+ PNP {Sauroo) -

1) Sat up the J3 (NPNIPNP Mlectlan ,.mpe~ • 1hown below. 

PD ::"':.1. NW PNPmod1. 

2) Con..ct the - to TB1 .. llhown below. /.a 111.-, till• pni<llct provtdu a 24V output tan 
th• te"'*'81 black. In the flg1.n below, the Z4V autput. II uaad b' PO connedlon {IBll1• l'Dr th• p1 .. p5 

111"'*'811). 

PLC 



Chapl!r 7 Exc:lualve Func:tlona for 1&7 l11V11rtar Control/Monltar1ng 

(I) T.,.lnol output(P40-¥Q 18nnlnol&dl TB1 In tho oullnodrowlng) 

11111 procluct pnwtclll tatol 4 llnnlnol output con- (4 reloy CXI-) which ore P40-P43ontho1B1. 

COnnedlon melhod 11 M •hown below. !------------------------------, 
I I 
I ',!l..r • .: iq· ... . u; ! 
I PLC -- I L-----------·--- _______________ __J 

1) Output lun-o of PLC: option u-lnver1or LY C:-wllqo) trtp (-ult) 

WNn tho 187 l,,_..r II trtppocl by LV(law voll8go1 tho - which hava boon ON ..,,.In tho 

ON-.1. 

WNn tho i87 in-r i• fully dioc:hll'llld ond tho power oupply1o tho contral - of thi& pnxluct i& 

OJk>ll', tho oulputa from 111• CX1nlllat poOita -... OFF. <-= llrll• i87 OMrtor COpoci\y g­
lorClllr timo trom LV1rip1opoweroupplyculool'l1othoconlRJI boonl~ 

Tho oboYe do&cnbo& the -n opecili--.. ofthi& pnxluct. 

2) Output fun-• of PLC: apllon u-lnver1or LY C:-wllqol trtp (•ppl-n) 

Wthe iMlrtl!r lw& 111118 copaci\y, ., .... ellpoed form tho imrorllr'• LV1rip ID tho-oupply ID 

lhe oontrul boll'd af thi1 product ill a.rt-off ii Rlllltively long, •.a .. 10 or morw IOClOndll. Ttwnlfon1, 

llOCORling to the ntquirement of the inmlldan, lhe oulput DDIDctl of thil proclict may haV9 ta b9 

iool- boloru tho Mid time. Tho moll"<XI of aitling off tho oulput of1hi& pnxluct ot tho timo of LV 

Qi af irrnrteril deecrbKI in pmga 7-27-28. 

(7) T ... 1no1-.-1urR11415 .... munlcollon (JJ In tho oullnodrowl"9) 

If ttw J2 jumper ii ..t 1D ON, t."'*11.1 rwiBlanoe af 120 ohm i1 ir.rt.d betw8en ht i"ltem .. 

communication {Modbw-RTU} lina {S+, 8-). Wla'I thi1 product ii irm.lled at the t.rmirw.I of a 

communication ayatlim, ..t th• twminal 1'81illll'ICI jumpar J2 tD ON. Thi• will adju.t the impedance 

IJ8tlllfMn the communication lnae ID imprvve th8 dietortion ll1d att.nuMon of the RS485 communimtion 

8ignall mu1ed by lhe dlllay in dBi. tr.wniMion. 
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(I) Bollory H ... lng 

1] llotllNy .,..-. 

COi~. lllhlum Ion bollllry ~ CR2032J. 

I] llonrlco .,. ol bdery 

A"""' bolboty (....,_.;ty 220mAh, ot 20'C) con oupply-1'11h;o ptOCluct fi:>t oboul 4 _.. ~ 

-mol -t MJpply. When 1ho -mol -t oupply II ON, 1ho -ry I& notdl llChorged. 

!l]Doll.mol ... _ br_ry_dwl!11_l_folluN 

• II the dala in the 19tc:h ... Mt ..., by KGLWIN 

·clock - Qn1emol RTC) 

•l llotllNy dlocll•tllO ·-
y..,.. on ttw power af 11il product. Go to No. 73 (Real lime) in the CNF group of the iS7 inverter uei'lg 

tho loedor of 1ho 187. If 1ho p,_nl time ;o "2000Al1/D1 OllcOO," 1he - ry need& la be 19Plococl. 

Tho .... wll be di&ployed ot-tim OFF/ON I no -ry i& inollllled. 

SJ llotllNyN~ 
-Tum the plMW'iqiplyafttw i87 inwrtertoOFF. 

- Remove B7 inverts' cover. RenllMt the Cl7t"9I" af thi• PRlducL too. 

-R8mCMI dioc:hoJgod-rycon>fully. 

- ln..t • """bd9ry and p..ti H down with • ttnmnb. 

-Tum on the power of the iS7 inveriltr. 

- Connecl CON1 wi1h 1ho R8232C coble. In 1ho KGlWIN menu, .. 1ect "0'*1e ~ Wrila Dn. ~ C-
0.ta.• Enter pn.enl tiPDl!I and check that the time dilplQad on the CNF73(RMI Time) it corr8CI. 
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I u Funcllw ol PLC Opllon card uclualvely for 187 lnvMlr 

721Ulofthe .. • a1111e , ..... rs ..... r an lal D I le for IS7 I rte control d II r1 mono na 

~-·· - Doooriplleo w ...... - ~ 
UOOlll lh• dillitll -•• of tho inverw. l"OQiM tho odd--

04466 (-Appendix. - 4. App. 4-15, 4-71 of h pe .. m.- (.-.Bl 
-
04458 of tho common a ... ollho lll\Wtllr, whlchwlll bo contrullod bf tho 

- PLC option ....i. in ""' N'Ol!l)-J!iT (PLC Wr on 1-8). n-
D4<46T - - lnvertBr p.-arneters CDrN1poniatg 1D the ngmtel'Bd acid~ 7-11 • 7-17 

04458 
(mu 8) can be rnodlllad bf wrlll~ specific valuao In tho opoclal -

D4459 ..... "'lli..tlin (D4454;AP060, D44SS;AP0&1' D445';Al'Oe2, 

04480 D4457;AP06J, IM4A:AP084, D44511;AP0155. DMIO:AP068, 
-
044e1 1144e1;AP087) allooalad to aoch para.-. 

04474 
UOOlg tho digitll -•r of tho inverlllr, regiM Iha odd-

04475 (-Appendix. - 4, App. 4-1, 4-61 of h pe .. m.- (.-. 8) -
04478 of tho common arw ollho lll\Wtllr, whlchwlll bo contrullod bf tho 

-
04477 

PLC option com, in Iha APO~ (PLC Rd on 1-8). 

-
04478 

-lh•-rlllrpe .. -.,.,.od_ (.-. 8)and- 7-18 • 7-24 

- th om In tho PLC 1pedal '""" ~ (114474:AP078, 
04479 

11447S;AP077, 1144n:AP078, 114477;Af'079, 114471;AP080, 
llon 

04480 114479;Af'Oll1, D448D'.AP082, D4481:AP083) allocotod 1o -

-
04481 oftham. 

D4480 i87111\Wt11rTrip lnfonmation-1 

04491 ISTlll\WtllrTrlp lnfonmatlon-2 
7-26- 7-26 

04<482 i87 lll\WtllrTrip lnfonmation-3 

04«l3 ISTll1\WtllrTrlp lnfonmatlon~ 
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7.2.2 Control (PLC Option ~ 111¥8rt8r) 

(ti 117 llMlrblr FNq'*'CJ--

PLC option can chqo the lrwanor's ti.quonoy raforanco. H .. , tho DR\/07 (Fraq RBI Src) must be .. to 

"PLC." 

~Common ... olthe 117-

Rar.rl~ to tho pa...-(~for contnil) of l"""rtar common"""' ti the "App. 4-8, - 4, 

~ Appllcotlan ond .....,.,."')' p-
1) Sal up the .,_.,, ptnmOl&ra u lhown below. In tho AP080(PLC Wr Dota11 o- the '0380Ha' 

which lo 1lio odd- (pogo 4, "App. 4-43, Appendix) ol the common .,., of tho _..., ti.queney 

-...... -- ......-DRV07 Fr.q FW'Stc PLC 

PLC Wr Dola1 0380H• 

2)APOl!O (PLCWI" Dobl1) ~- D4o454"'1ldl lo tho !lpOdlll nglolorolthe PLC option Ir)' 1:1 

""otion. 8"1oo 1lio APoeG (PLCWr Dom1) io ~with 1lio °"""'"'n ..., odd,_ {0380Hu) ol 11io 
lnVllrtar hquency rafarancll, a lp8Clftc valua lnpultad In Iha D44M In ladder progrmn, the Wllu• wlll ba 

the ti.queney releronoo o111io 1.-. 

In llw ...-nple lmdder PR:ltilr.rTI b.iow, if th• ggntact point of the MOOOO i1 ON, th• inwrt.r will b9 ..t ~ 
- the ti.quoncy .-anco of 117.00Hz. 

~o l 7' 03100 
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(2J 111111..,..rt.r Ope...tlon - .. 
PLC option mn provide operwtian reference 1o an invertllr . 

.,_ common.,..oflnwrter 
Rdwril'CI to the.....,.,,..,. (aa-y for c:antml) or inverter common.- in the "App. <Ml, pege 4. 
Appendix,. theaddl"Mlel of1h• corrvnan ..... of the merter operwtion reference are u follow•. 

c--- - ~-...... -.... BITO 0: 81apcarmwnd 1: Rwi mmmmrd 

BIT1 
D:Ravm..ape...iar.. 
1: Faiwmd a---..., ....... lnvwB'" Run CarrmuD 

BIT2 o+1 : Failt Ruet 

BIT3 
0-+1: FMHLin tolklp 
1-Mi: Faun f*Mt or Fr.MUn to .ion 

~ Appl-n ond_,,plorir p,.. .. m 
1) 1) Set up the l...Wr ~ u lhown bolow. In the APOeO(PLC Wr Dom1), onlior the 

"0382HM" - la the mid .... <Pall• 4, "App. +e, Appendbc) or tho common """' "' the lrMlrlor 
op...tlon-..... 

COtlo .......... - lotV-
DRVD1 Cmd FIBOUOllCY 11.&:!Hz 

DRVDB CmdSou""' PLC 
DRV07 Freo RefSrc """""""1 
APOllD PLCWr Dllta1 0382-

2)APOllO (PLC WrData1) oomopondowtlh D44&4 w'11di la tho 1podol n111lllarof lhe PLC option by 1:1 
ralallon. Slnoo the APOeo (PLC Wr Dom1) la r&11lllBrvd wtlh the common ..,. odchu (D382Hu) al the 

ln¥9rtsr opandlan nfal'mlOI, • iplilclftc wbt lnpulled In the 04464 In ladder program, the value wll be 
the operallan raflilWlOI cl the lrMtrtar. 

1-10 I L.5""~ 
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3) In tho -• program below, whon tho M0002 - II ON, 1he '"'""'"' oper81eo - .t tho 
~11.52Hz~11.52Hzreferenoeflorn~). 

~~ ~ ~ ~ 

"" 
(3) Uelng lnvwmr dlgltml outiout conl8Ct point. (bale 10: 3 point., with 10 -•lorw: bulc 
10 + 3 polnte) u lhe dlglllll output contact points of PLC opUon. 

Tho dlgltal output polnlll (ralay output contact polnbl) ol PLC option la 4 polnbl. ff mo,. digital output ix*"" 
.,. niqulr.d, you can moka uaa al _,_ digital outpul polnlll (3 raley output polnlll) i. addllon ID tho 

polnlll (2 ralay polnlll, 1 TR polnlll) built i. tho lnYllrtllr. In -1. In addltlm ID tho 4 basic dlgllal output ix*"" 
(18loy outpulll) bu111.i., tho PLC opllon card, B output polnlll (9 18loy polnlll, 1 TR point) CCIT"flllll~ tho 3 basic 

digital outpul polnbl (2 18loy polnlll, 1 TR point) bulll41 tho IST lnvanar and tho 3 ,.1oy oulpul. polnlll ol tllo 

llXllln1lon llO board ara 8Vllllablefortti. PLC option . . ,-...... --.. 
The lnvertar digital "' .... ul to ba LJUd bv lhe PLC o"""- nVJlt be ut to "Nana.• - F-- .. _ 

OVT31 Roloy1 ..... 
~~· "°'llY' Nono 

OUT33 Q1 ..... 
•Common-of ln-

Rafermg b lhll pmr11rnlt8rs (Mmlatvely tDr conlrol) of lnvertar comman.,.. ~ th• •App. 4-8, page 4, 

rtendtlc. •the mt~ of the earn man •ra1 d a. 1m.wter"1 di,._. t111.lfl'llrt. .,.. u tDllOWL ...., --- p- --.... -erro O:Roloy10FF 1: Roll)'1 ON 
~·-

em O:Rolay20FF 1: Roloy2 ON 

lnverterDISlfllll BITT? O:Q10FF 1:Q10N ....... Output BIT1 O:Q20FF 1:Q20N 

BIT4 O:QiOFF 1:QiON 

em; O:Q40FF 1:Q40N 

L.5'"~ I 7-11 
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I> Appl-• ond-plory progrom 
1) Set up the lrr.wter parameters u 1111kMI. In theAPOllD (PLC wr Dota1), _ , D3116Hox ""1<1111 the 

ccmnon - ocl- of the irr.wterdigillll outp.rt ~ 4, "App.~. Appendix). 

2)APOl50 (PLC WrDn1) _,_.a.with the 04464whioh iothe ""'oiol "'llieterof PLC option by 1;1 

r.llltion. Sinoe the APOllD (PLC Wr Dn1) io Qmronlly "'llioto...t with 1he oommon . ,. ocldrwo 

(038etiu) oflho vim.I mlfi-function outp.rt of tho ...,rlor, if• opoQtio .. luo •-...tin 1he 04464 by 

tho locldor P"'llrom, 1he ¥8luo will bo tho oluillll output of lho ...,rtor, 

3) In 1he ..,,p1. ~ b-, if 04464 io writlon with hDOD3, 3QA-30C of Roloy1 ond ~ d 

Rolay2 oro ohort"'*""ilod. And 1hen, if 04464 io written with hDODD, 1he ~OC ond ~ d 

Relay2 •re opened. 
•xm 

22 • MOY h0003 

28 '"' 

7-12 I L.5"'~ 
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[4Jwrtllng-rcmnmon _po_omohq"""'1....i 

[1.g.:-lonond-•l-.-1 

PLC option am write all 1he common .,.. Pll'llmetel'I of lrwertllr. 

In 11111 monual, Pl.Coptlonw9 Ill up C-J-...Uon and -rotlon --

""'lnvt .... tc:omd'IOI' ... 

-ng to tho porvnotero (exdUllwly for-) ol l...ter ccmnon •""-In 1111 "App. 4-8, pogo 4, 

Appendix.• a. eddreu• or the common aree or the lnwrter accelerallon end decelenltlon Ume .,. u 

followl --~ ,_ ----
~- Al::c:illerdon 1l'1w a.tarci tA Aoollerllon llm• - o.c.Mnllon 111M Sellll'G tA O.C.lntlcn Tlrnt 

PLCoptlan -lnYllrter(Contnlf} 

PLC optlcn -+ lnwrtu (C«ltroll 

PLCoptiGn-+ lnnrtar(Oantrull 

PLC optlan -+ lnvartar (Ccnlrnl) 

PLCopllcn-+ lnY11rter(CQntrQI) 

PLC optlan -+ lnvartar (Cantrall 

~ Appl- ond -plory P"'ll,.m 

1) Sot up i....t.r po~ u foloww; in tho APoeo {PLC Wr Dm1), ent.r 038SHa whi"1 io tho 

oommon .,.. odd.- (pogo 4, "App. 4-8, Appondbc) of 1 .... r11or -orotlon I mo, ond In 1111 AP081 

(PLC Wr o.i.2~ orrt.r 0384Ha whk:h lo tho oommon .,.. add,... C- 4, "App. 4-8, Appondlx) vi 

ln...tardlooel-lmor-· ---~-----~---~ -- ... _ 
AP080 

PLCWr0..1 

APOl!1 
PLCWtDatilll2 0384Hu 

L.5""~ I 7-13 
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3) Tlle AP06D (PLC Wr Dlda1) ond AP061 (PLC Wr Dof82) -pond to D4o454 ond 04455 whldl.,.. 

the ..,-J regilte,. GI PLC option, rwopectively, by 1:1 relltion. 

B- the AP06D (PLC Wr llolo1) and AP061 (PLC Wr a.to2) .., regiltered wi1h 1he ........,. 

ll"M. ldclreu (0383Hex) d inwrier eccelel'ltion time 1nd hi common .,.. llddre11 (03B4Hex) of 

nerter decellrrian time, 1'81P8Ctivetr. if 1 epecificY&lue ii entered in 04454 or 04455, the valuewll be 

.,.,.rter'a .xelerwtion or dec::ellrwtion tsne, 1'81pectiwty. 

2) When 1he ample program below ii -lod. irwerlllr llCCOl-on time (DRW3:Acl> lime) will be 

dwnged ID 12.5oec ond the deco- time (DRW4:Dec lime) will be chongecl ID 14.3ooc. 

IQX)5 0012' 
34 I ..,.,. 0012' 04454 

..,.,. 001 43 ~ 5 

45 
ENJ I 
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7 .2.3 Monitoring (PU:: Option • lnvert.r) 

(11U.lng1....-rdlglt.ol Input paint. u the dlglllll Input paint. af PLC apllon 

Mmdmum 11 digital Input p<*1ls of l,,...rtar (with basic 10 polnbl ,,,.._d: 8p<*1lo,wllh10-nolon polnto: 

basic 10 • 3 polnl>) can bo I.Bed eo tho clgllal ~put polnbl of PLC option. Or, the-. (0 or 1) ol lnvartar 

clgllal Input polntll can bo LBed ~ly for moN!orlng llolcllon. 

• Common.,..cfl11V11rl9r 

-.tng 1D the pora.-. (-uolwlly for monltD~ng) of lm111rtar canmon an11 In tho "App. 4-2, P"Q• 4, 

An ..vitw: • Iha add,... of Iha common araa of the lnvartar dlaltal lnDut llatla 81'8 u falkMm. ---- - --..... -BITO D:P1 OFF 1:P10N a.ii.. I-
BIT1 O:P20FF 1:P20N llui!H> INIS 
BIT2 O:P30FF 1•1'30N llui1141 INS7 
BIT3 D: P4 OFF 1:P40N llui1141 '"" BIT4 0: PS OFF 1:P50N llui .. , .... 

lnformallond BIT!I D: PB OFF 1:PEION a.ii.. INnl 
BITB O:P70FF 1:P70N llui1141 IN71 0320- lnvwtorDlgllal KITT 1rptL11-F 1· -0N llui1141 INn Input Ps;iint 

lnc:a..u,erwlon~ll BITB 0: P8 OFF 1:P80N lnml9119d nNnl 

Bml 0: P100FF 1:P100N lnmMmcpmnllonL'O ll 
l-lld0N74l 

BIT10 O< P11 OFF 1:P11 ON 
In cue _.nlion LIO ii 
l-lld ON751 

~ Appllootlon on~ _.p1uyp"'llnm 

1) So1 up lnYllrlBr parmmo1a1> u lollawo. E1poclally, anblr 320Hax which II tho lnvarl8r dlgllal Input 

o1atu9 odchoa (App. 4-2. - 4, ..,_mix)~ the AP078 (PLC Rd Do1a1). -- ""-PLCRd Do11111 

L.5'"~ I 7-15 



Chapter 7 Exclusive Functions for iS7 Inverter Control/Monitoring 

2) Tho AP078 (PLC Rd Dalat) comiopondo by t :1 - tho 04474 whk:tl 19 tho opec:lal regl- ol PLC 

opllon. lhorol'ore, tho value In tho 04474 II tho dota OIMlftof dlgltal Input AllllO) alored In the 

0320Hax which ii tl'la addra• of l'la invarlar digital input ebdus ragiltarad in tha AP076 (PLC Rd 

Dala1). 

3) For on -.iplo - tho ladder prognun below, PLC option con monitor tho dlglllll Input otatua (0 or 

1) cf Iha inwrtar. 

1-'""0"'"lo 
1
o(Olt).1 (On) 0 B 

6 B 

00))) 

12 B 04474 OOCl)7 

,a.a. al Pl (INa): 

1
o(Ol).1 (On) 

,..a.ell'l(llil72): 
OIOfft.1 fOnl 

4) 'Nhan the Inverter's mulllfunclon ln~ut P1 II ON, the P0082 coll la exclt9d • llhnwn h..,_ 
OO>J1 """ i-'""O_, 

0 B 04474 OOOX1 • 1o~1(0n) 
l-'"PIO"'"lo 

1
a(Dlr).1 (On) 6 B 

~"~~-'--------------------!=~:~tmj: 

5) When tho inwrlo(• mullifunoton in ut P2 io ON, tho P0063 ooil i• -illld "' """"'" boEw. 
OCl003 P0062 ...._afP1pNl5):: 

04474 l)OC((I • ''°""1(0n) 
PO'.l63 • -olPlllNOO)o 

llOllt1 (onJ 
..... .,,.(INJ'I): 

-·---------------------•llOM.1tonl 

8) When the inverter'• mtAfunciion input P8 it ON, the POO&I <:Oil ia excited et 9hown below. 

6 B 

12 ' 

00131 P0062 ..._.rP1(1Nll): 
04474 • llOll),1(0n) 

00131 

'"' 

PO'.l63 

• 
PO'.l6< 

...... OfP2(1Nll); 

llOll).1 Con) 
_., .. llNT21< 

---=:-11 rom.1 ran1 

Tho ocannlng traquoncy of PLC oplon cant reeding tho dlgllal Input potnta ol llMlftof I• approid~ 

1Dms. 
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(2)11onbrlng _ _.a..,-.... ~.canotonl•pood, 
-lo..Ungldocelomlng. olDppod, otc) 

It I• poal>ll to monitor 1hll operation .status or 197 Inverter, and maka out a ladder program for 1he sequence 

oultablo for tho operotlon llatua with PLC option cord . 

... Common .,.. or lnwrter 
Rsfarrira to the paramela111 (axclUBivaty for monitoring) d inverter common aru. in tha •App. 4-1, page 4, 

Appendix,• the add""""" of the common .,.. of the Inverter openitlon lfaluo ore u follows. 

0305-
lnwrter Operdon BITT ...... 

=~ BrT10 
BIT11 

=~ Brr10 
Brr11 

0: Stop 
1: Fcrnrtl opendlon 
2: Rewll'M operallon 
3: DC operdt:ln (or O IPllOd c:onWI) 
1: Durtig .-t-rdl~ 
2: Accllaratlr"G 
3: Conal8nt lpMd 
4: Decelerdng 
5: O.ool..tion tD ft:lp 
8: Durhg HIW OC rmlnllnt 
7: Du"1g SIW OC ruh.lnl 
8: Dwell--; ..... 

-
O: NonMI saae., 
4: W.mklg st.tu1 
l!I: Fain Status 

LS"'~ l 7-17 
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.......... -................. ,,,.,.... ...... 
1) Set up lnwrtar paramotera u follows. Espaclolly, •- 0305Hex which lo 1he lddrau of the.,._, 
oporolion stn.1(•?P·4-1, -4.ApP"ndixJ in lhoAP076 (PLC Rd Data1). 

Cod• FuncilonN- letVoluo -rk 
DRV01 Crnd--~·"' 12.00Hz 

DRVO& CmdSOurce ,, ......... 
DRV07 .._Ref Sn: "~"-1 

AP076 PLC Rd Data1 0305Hax 

2) Ttla AP076 (PLC Rd Dala1) oorraepondo by 1:1 will! Iha PLC option'• opacial ragiolor 04474. 

Therefore, the value In lhe D447411 lhe data (current operation stsb.ls of the lnwrtar) stored In 0305Hex 

wllioh ii lho lddraoo of lho inYO!llr opendion stn.1 r.gialand in lho AP076 (PLC Rd Data1 ). 

3) For an example with the ladder Pl"OQIWl1 below, PLC option can monitor 1he cu"9nt operation stab.ls 

PQ050 1=·-PQ051 
Forw11rd .-.....:Ing 

" 04474 h0031 
P0052 Corlltant: lpHd tor 

Forwonl 

F......,. Dec9 ...... nfl 

4) In~=•· 111• 0447411 "hOCOO' (oee common aroe of ll P<J050 =ii 
0 - 04474 talOO • llopSDtus 

OC<.OO PQ051 
6 • 04474 !"0021 Fo,..l'd Aootltr1itlng 

OC((() P005Z Carmilant a...-t fDr 
04474 Forw.rd 

OC<.OO PQ053 
04474 t"0041 

5) Now, pr99 the FWD kay on the dlgltal loader or the lnwrtar to provide It with forward operation 

reference. Duma forward operation, the 044741• h0021 (aee common aru. of lnve~ 

"""" 1 .... -
12 

18 

00)33 

04474 

00)33 

00)33 

04474 

""" (14474 h0041 

7-18 I LS'"~ 

1 ~1 j Farwwd Acwlendlng 

F'0052 Conmnl lpNd ,., 
Forwonl 
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[ 

Du~119 forwanl conllllnt ~. Ille 1>4-174 Jo h0031 (ooe conwnon orea of l""'rlllrl 

o . ~;t'(OO) POOS0 81op81Mua 

00049 P0051 
s • 04474 to:121 Farwanlll Aoc.l..Ung 

00049 l P0052. I Conlllanl SpMd .. 
12 0447.t t'0031 F......,. 

00)49 P0053 
10 04474 h0041 Fon.ard Decllel'tdl'll 

7) With the dlgllal loadw of lhe lnverlllr, chango DRY01 (Cmd Frequoncy) lo 5.00 Hz ror rorward 

docolondlon. DuMgforwanl d.-ratlon, the D4-1741sh0041 <-common~ 
llXl6S l'0050 1 -~-o • 0«74 hOOOO atop ..... 
llXl6S l'0051 

, ___ .. ... ,. """" 
llXl6S """" I c .. - ·- ro. 

,, ... ,. """ Fo......t 
llXl6S """' 18 ... ,. """' . Forwtn:I n.c.1.,..1na 

(3) Monitoring !ho curronl output fTOquoncy of lnvwmr 
It i1 po1eible tD monibr the cumml output fraquency of iS7 inwirtar, and make out a ladder prugram for the 

sequence auttable for 1he operation frequency In PLC option card. 

tii- Common .... ol lrmtlilr 

Rlllentng kl the poran'ellln ,_,.Mlly for roonlkl~ng) of lnv9Mr oommon """' In the "App. 4-1, pogo 4, 
Applndbe. • 11ie adcna ... of th9 common .,.. d Iha lnV91'ter'a currenl output fr9quenc181 1n u follows. c----

0.0311 
Output 

Fl'!QU!f!CY 

IPK .. I D real•terw af PLC for lnwrter n.tu. monltarlna COl'199pondlna to AP078 ... a - u..o1111o- -Data of carnmon al'INI parameter addrns Is lnwrts- Pt.C opll011 
114474 ..- 8111 un hv AP076 CPLC Rd Datall. (Mon11Dr1ng) 

Data of cammon araa parameter addre• la lnwrt.r-+ PLC aption 
114471 ..-eot u• ""N'077 <PLC Rd llotB21. (Monlmrtng) 

Data of carnmon araa parameter addrnB ia llMl!lr181'- Pt.C opll011 
114471 ..- 8111 u- ""AP078 IPLC Rd Dot.31. CMonilloring) 

Data of common al'ell panimeter .tdrns la lmMrt..- PLCopll011 
114471 ..- 8111 u• hv N'079 CPLC Rd Dota4l. (MonllDrlng) 

Det. of GOmmon •rwe peiwmet.r addre• i9. lm119rter- Pt.C opUOl1 
114471 ..- 8111 uo bv N'ot/J IPLC Rd Data51. (Monlmrtng) 

Data of common erM paremei.r eddl'U8 Is lnwrtlr- Pt.C opll011 
114479 - 8111 uo bv N'Cle1 (PLC Rd Data6l. 

(Monl&Drlng) 

Data of common area pararnet.r addreu: la 
,.,... ..... _ 

PLC QPtion -· u...t eot u• ""N'082 CPLC Rd Data71. (Monlmrtng) 

Data of common anY paramat8r addta• ia 1nwra.r- PU: opll011 
114411 ..-eot u-""N'083 IPLC Rd Data8l. (MonHDring) 

~El...EJ::TRlc: I 1-1e 
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~ Appllcollon- mmplory _..., 

1) 

AP078 

2) Tho AP076 (PLC Rd Da1a1) oomopondo by 1;1 wttll tho PLC op1lon'1 1podol r.glllor 04474. 

Thonlorv, tho wt.. In 1ho 04474 lo tho - (cu0&nl output hquoncr of tho I"""""') 81orvd In 

0311HM whk:h 11lhoaddlVHof1ho 1"""'1Br oulpu1 hquoncr r.gl11ervd In lho AP078 (PLC Rd 

D111111). 

3) For an mmplo wllh lhl laddor prognun below, PLC op1Jon <an monllor lhl CU"8nl outpul hquoncr 

oflhon-a.r. 

42 04474 03CKKl 

•• "" 
4) p,... FWD on lhl dlgllal loodor of ho lnvarls for lorwmd oporallon up ID 29.00Hz. 

6) Tho ¥8luo 2900 lo l"'ulllld lnla lhl 04474 u ohown below. 

t: ~300) 
•• 

6) Se1 tllo DRW1 (Cml F111quoncy) lo 30.00Hz. N<M", lho 04474 lo chllngod ID 03000 and tllo M0024 

r9)' la lwnod ON. 

42 ~~ ~300) .. 
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(4) llonllo~"ll tti• curnnt IJ'lp .-. ot 111111..-

PLC opt;oo cetd ...., ..,.~ up to 4 - v;po ol iS7 .... riot. W o lutlhot v;p ..,.,,.., ~ wm .-tho 

-v;p. 

om11..-1r1p11o1 
Tllp 

Tllpl)po 
... 

Tllpl)po 
Tllp 

Tllpl)po 
Tllp 

Tllpl)po .... No. .... No. 
0 HWDlllG 18 32 Opt1(81o11} T,_. 46 

1 ArmShol1 17 NTC 33 Opt2(SloCZ}~ ... 
2 oc 11 F•nladl: :!4 Opt!(SlalS}T,_. SI 
3 av 19 IPO 36 IOlloonHllp 61 

• -Tltp 20 l,L 3CI ExponolonlO~ 82 
5 21 PTC !f7 SS 
6 F.._Opt;n 22 l'lraWRTltp 311 6' 
7 Graund F.it .. PraPIDF&ll 311 .. 
I OH 24 40 EncodwlloanlTrip .. 
• Elh 26 41 °'"'- 67 
10 OL 211 42 8- Dovlolloo .. 

Trlp 

11 27 43 E>clorrelllrlloo 69 
12 211 .. "" BX 
13 29 45 HWCX:S 81 LV 
14 PO 30 46 62 Loot Cmd 

(Comm.) 

1• IOL 31 47 83 Loot Cmd 

(~ 
2&6 ... ~ 

-lol-r --04«IO n.rter T .. S.V. Ar991 
1>4481 

_,y,_, __ 2 

04482 h'9rttr T~ Saw~ 3 
04493 

n.rtar TrD S.... Ar99 4 

When tho i87 in-ii powered on, tho 1pecill D regil1er (D4!80-D4183) for ;.-r Ir*> monitonrci ii 

inilillized to O.OOFF. Tllo order o111onrci ;.,..riot trip informalion ii D4l80 • 04481 • 04492 • 

D4183. Up to 4 ;"""""' bipo mn bo llored, and tho 5' .,. ... rwritD D4!80, and tho Ff' .,. CM1rwrilo 

D4481. In thi1 m11nner, naw Wtverter trip dat. an1 ltDr9d in hi apecilJ D ntailtltr. 
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~ Appllmlllon md mmpllry sngrwn 

1) Maka out folkMing prognun with tho KGLWIN. ~ lhot tho INllB (l'I Dome) is 181 tD Exlomol T._,, 

and tum on hi multifunction input P41D trigger ., Extern .. T,_.. The 04490 ar11111 becornee 4 (ExlDrnal 

tri~), ••hown -· 

65 

86 

IOOi4"l:iOOl· 
~4490 
00255 00255 
04491 04491 

00255 00255 
04492 04492 

00255 00255 
04493 04493 

'"' 

-Tri• --· -Tri· --2 -Tri• --· lnwrtllr Trip --4 
3) <2-* tho! the 111187 (P3 Dollne) la HI 1D BX, arm bJm on tho ""ltlfunctlon ~put P3 to c..m BX. Tho 

04491 BnM1 booornoo BO (BX) u ........ bolow. ..,,., 
65 I ..,.,. 

..,.,. 

..,.,. 

..,.,. 

<XXXl4 <XXXl4 
04400 04400 

~ 
00255 00255 
04492 04492 

00255 00255 
04493 04493 

"" 

l""""r Trlp --· lrnmt.r Trtp --2 lrnmt.r Trtp --· -T>t· --· 
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($) llOOlodl,. PLC option output when the l..,."8r le t~pped br LY t:t-Vo"-l 
Ao deoatbod In pago 7-7, (e) Tormlnal output, Iha molhod al loola1lng PLC output ""8n Iha 111'M111r lo 

.._,ped by LV {LowVollago) lo d...-bolow-., _,.,1ary prognon. 

• Camman.,...oflllVllrlllr 

Ror.ntng to tho paramoto'" (oxduolvely for monllorlng) of llMllW common ...... in Iha "App. 44, pago 4, 

Appondlx,"lho-. oflho c:omnon "'"°a/Iha m.1or-ll'P&1rip Information antu lol-. --- -
Llvlll Typo Tltp 

Information 

BX 
LV 

Loot Commend 
KPDL.oatCOmmm'ld 
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~ Appllcdan Ind mmplmry pntgnm 

1)Set mirMtrter~ rau follawa. 

Code -- 1o1v.1 .. -If tho BITO al Ol1T'30 lo 1, 1he 

LV trip olgnol (1 for trip tr11111ar, 

Ol1T'30 Tl1p0utlolodo 011 0 for trip .-) lo Hirt ID PLC 

op11on WI. th• common anta ...... .,, 
Sit up the common .,.. 

AP078 Pl.CRdllalll1 0332- add,_ (°"332) whicll ha 

--bi•d .... 

2) M .... out folowing prog- - .... KGLWIN. In normol __, ololuo without LV bip. .. al tho 

P0041>-f'0043 contact poinl ou1pu1* .. in ON ololuo. 

"""' I 

~ 
P0040 • 
P0041 

• 
P0042 • 
P0043 

• 
"" 

3) Whon ...., .. LV bip io bi111111vd (tho 2" b~ al 1he 04474 r.giolor in whioh tho o;ommon OJW odd,_, 

o.332 io nogiobor9d io lumod ON), 1he ...tput from lho POOOl>-P0040 poinm ono lumod OFF. 

11 

"""' I 

~ ~ 
P0040 

P0041 

P0042 

P0043 

"" 
Fora Iorgo copodly In-, Wtho dlQlbil oulpulo of lho PLC option mm bo llOlal8d al tho LV1r1p al tho 

lnftfter, th• abow dAcrtbed method can bl U88d. 
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Chapter 8 Modbua Communic:ation 

I a.1 llodbu8 CGmmun1c1aon 

1.1 lntroduclon 

PLC option cart! of IS7 lnverte111' bulll-ln oommun-n 1Upports Modbua, 1he Modlcon 
produot'1 oommunlcllllon protoool. It auppolls ASCII moda, u1lng ASCII data and IUU mod• 
ualng Hex dido.. Function ood• u&lld In Modbu• I• aupportlld by lnalrucllon and -"'lly 
function ood• 01, 02, 03, 04, 05, 06, 15 and 16. Rofor kl 'Modloon Modbu1 Protnool Rllfllnlnoo 
Guido' 

1.1.2-&p.clllmllon 

1)ASCll Mode 
(1) ltcommunicatea, u1ing ASCII dala. 
(2) Each fnlmo u1eo ': (oolon: H3AY, for h-r. CRLF (Carriaga Return.Una Faad : HOD 

HOA),b"laiL 
(3) ltalloww Max. 1 Hoond intaM1l balwaan c"9.-r.. 
(4) ltchac:k119rnn, uoing LRC. 
(5) F1111T19 obuc:Wre (ASCII data) 

Slzll 

2)RTUmode 

Function -- ...... 

(1) n oommunlcafal, ualng hax dala. 

- UIC Toll = 
(2) The..,.. no h89der and tall. It-with add'819 and ftnlaMl fnlme with CRC. 
(3) It haa at laut 3.5 characlar tlmOI balwaan hw fram91. 
(4) It lgnono the cummtframa wllan 1.5 cha111ctarUme1 el- b-1111 charactal9. 
(5) It chackl emn, ulllng 16 bt CRC. 
(8) Frame obuc:Wre (hex -) ... -- l'Uncllen....i. CRC 

Sia 1 bJtoo 2 by1ao 

1) The--.ilng11otterlll1chl.....,.So1chl.....,1&8bllolhotl111rf1*. 
2) 1 ch•..., time mean& ttle 11m• l•pMd tor ...:llP"G 1 character. 

Ex) CSlculdon .of1chmac:t8rtlm•mt1200 bpa. 

1200 bpi; meanatha.t lttakM 1Moondto1and 1200 bits. 

Ta Mnd 1 bit. 1 Md120D blll = 0.83 IN. 

Th8Mfon, 1 chlf'ader llm• II 0.83m& * 8 blll = 6.IS4rna. 
3) 584, 984 "'9/X.-tl'emo dMolon, uolng In-d moro then 1 -wllhoul LRC 

In -Ing lntemally. 
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3)Add..-a""' 
(1) PLC op11on ..... oupporto o to 31. 

4) Function code"""' 

{1)PLC op11on ....i -rto only 01, 02, 03, 04. OS. 06. 15, ond 1S """"9 Modlcon produclo' 
fi.lnolO\oodo. 

{2) W11>e-totmot ;o continnt{ACK], ~ -11>e•m•fi.l-coclo. 
(3) ~11>e-torrnat 1o con1111V'{NCK). n m.imo • n-lho8" bn or111n-. ooc1ou 1. 

5) Dllla 1111111 

El<)Wfi.ln<lonoodolo03, 
-Only1U>dloncalolll--~only-codla8N­

[Rllq.eot 

[Conlrm+] 

[Conlrm-] 

0000 0011 (H03) 

0000 0011 (H03) 

10000011 (Hll3) 

'~---1 "*-"'~oo1o11>e1111>tii<11 
.fi.1-calodnlq--. 

(1) It ..m -. uolng ASCII da111 (ASCII IOOdo) er hM (RT\J mod•~ 

(2) Dllla lo changod according to - 1u.- coda. 

(3) Rupanle fnun• U98I dllta. ... as rHpan88 data or error code. 

6) LRC Clleck/CRC Check """' 

(1) LRC (l.onglludNI Rodundoncy Choc:I<): n-tiASCll IOOdo. n,,,_2 corrt>lomontfrom oum 

offt'ame oapt hMderortal tom&nge lntoASCll code, 

(2) CRC {cyollcel Rodundoncy Chock): 11-ti RTU mode. n .... ~ CRC d1ocl< rul.._ 

1) H nu..m-...... --. llldbirmyb'IJo. lwomrwwt-ITllll 7 

llld10rilo-type: 

H-:tlll',HQAor1t!lll07,1tllllA 

Doa-7,10 

Binaiy: 2Ml111, 2#1010 
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7) Function code""' 

c.- l'uncllan c.-- ~d"!""PLC ... .-
01 ~lldColStallJI 

OXXXX(bil- -blla ...... 
02 -d Input Stima 1JOOOC(blt41pul) -bb 
03 -~Regl--

4XlClOC(MJnl- -....... wanlo 

04 Road Input Reg.._ 3XXXX(wonl- -~""'' wanlo 

06 Force Slngla Coll OXXXX(l>I'- wrtlablt ....... 
06 Preut Single Register 4XlClOC(MJnl-....... --15 Fa""' Mu~ple Calls 

OXXXX(blt-
Ou .. O> Wrlloblbo 

18 PNM! MIJllplo Reglaters 4XlClOC(MJnl- Write ...... wanlo 

+ PLCO..-ClnlMl.W"" ··- -·---- -- - --hCIOOO p.,. hOOOO p.,. 

h1000 M- h10DO M-
112000 L.,. h20DO Lal80 

h3000 K.,_ h3000 K.,_ 

114000 Fama h40DO Foroa 

116000 Toroa h!iODO 
Taroa 

tcunwntvaklaln8) 

116000 c ... hi)() DO 
Coraa 

'°"""nt-·-' 
h70DO s ... 
hacJDO 0•-

8) Modbuo odd._ing l\lleo 

PLC option cord - i1a odd,_ flam o ond molcl!N - 1 of Moclicon producll' dltll odd.-. so 

PLC option card lldclrea n mltchel n+1 of Modicon producte' lddreee. Th'9 mean1 ht lhe output 

oanblct point 1 (0001) of Modicon producl:I ii marled u communic:8tion .:ichu O ll'ld lhe input 

cantacl poinl 1 (0001) of Modioon productl ii m-"" CDIM'llnicolion odd,_ O in PLC option cord. 

9)Tha-aluoir-edata 

M IDr - aim, PLC option cold ~porla 128 b)llllo In ASCII mode and 2511 b)llllo In RTU mode. The 

maximum atze of the Modlcon productl Is dll'rennt from •ch othM"'• kind. So ratar to •Moclcan 

McdM.la Protocol Rer..a Gulde.• 
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10)Wiring 
Use S+ and S -terminals. 

/,.,.--···-····· 

8.1.3 Parameter Setting 

1) Setting communication parame1er 

(1) OpenanewprojectfileatKGLWIN. 

• iS7 should be selecled in PLC type. 

RS485(-) terminal: Modbus-RTU Mester 

RS485(+) terminal: Modbus-RlU Master 

• Open e new project file for eech of the master end the slave. 

(2) Seled. a coomunication parameter at KGLWIN and double dick to open the following 'lt'indow . 
...lOJL 

I Analoq I HSCChO I HSCChl I HSCCh2 

If communication mode is ASCII, 
Be"""' lo sat 7b~ 

r ReadStatusofSla•e PLC ~ 
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Set the oontents as follows 

Ham s.tllng content. 

Station No. 

Baud Rate 

Data Bit 

ParitvBit 

Stop Bit 

Timeout in 
Master Mode 

Mod bus 
Master/ Slave 
Transmission 

Mode 

Set a number between 0 to 31 (Don't assign no. 0 as broadcasting station 
lest it mav be a cause for mistaken ooerationl 
Set one from 1200 2400 4800 9500 19200 38400 or 57600 bos. 
Set7or8. 
ASCII mode: Set as 7 bits. 
RTU mode: Set as 8 bits. 
Set as one of None Even or Odd. 
Se11or2 bl~s). 
When parity bit is set: Set as 1 bit. 
When oaritv bit isn't set: Set as 2 bits. 
• Ifs the time waiting a responding frame since the master MK80S main 

unit sends a request frame. 
• The default value is 500ms. 
• It must be set in consideration of the max. periodical time for 

sending/receMng of the master PLC. 
• If It's set smaller then the max. send/receive perlodlcel time, It may 
cause oommunication error. 
If it is set as the master, it's the subject in the communication system. If 
it's set as the slave it onlv resnonds to the rAaUest frame of the master. 

Select ASCII mode or RTU mode. 

L.S'F· TmC I 8-5 
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a.u llllltrucllan --- M p K L F T c s D 'D .... No. ur Emir z.u C~l ..... IF11 Dl CF111l 
Ch 0 

MODCOM 
S1 0 0 0 0 0 0 0 0 0 
S2 0 0 0 0 0 0 0 0 7 0 

S3 0 0 0 0 0 0 0 0 

o..1g.-. 
~-H----{ lllXXll Qi Sl S2 S3 J--t Ch ~ mm..- -CCllO, Ch1l 

61 Dovloo-·~ corrrnunbdlon n&r.amllbll"' 

Fiii 
S2 Drl!wlDe which ltored COll'm.lt*allOl'I -

I 
F110 I = !Ilg II.IN °' _,,llll -- • 1 S3 Dovloowtllch---· 1) F..,cllon 

• lt-•lhe-...d dlllll In d1119'allld S1 d!Ntce• Modbul pi-. (3Word) 
• Deolgna1M 1he ftllladd1M8 allhe clovlce..tilch wlaaelhe nicelwld diola..,S2. 
~ A=rdl..i lo lhe S1 flllcllon code, 
In cam al naplon, It deolgnaa lhe ftlll add""" al clovlca 1D l1Dr8 tho 18C11i-I - · 
lncamufn-.•-g-lhefi,...add"""uf-lo*""tho--. 

•Cormlu-11111Mio-...d"1S3. 

2) Prugrmn Example 

FDDl2 

E: 
111)2!) 
~ lllXXll 1 IDXXJ DUXll M100 

DMIG.-1118-

~"'mbor<t-ra. 

flllll2DU..On,latt.-. 

CDmUlmD! will - rmdtu ....... 
hOOJOYllla....l1n11Mh-cllll 
ot 01000. M100 -tho oom..-i..,,.. 
hbmdon 

When H-- u •-oe-.i in Modbu1 Mttirci of porom-Mlling, PLC option cwd -

to m..ter lbltion without commll'tda. And When opcntee u m...,., PLC option mrcl .wadi dllbl in 81 

wilh MODBUB proloCXJI olrili'lll odgOI of _on conlltion. 



•S3t:m'lltll•betM. 

8115 
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Blt8 
I I 

Bll1 

> 
BllO 

Emll"Codo [Bltll-!1115) Emrllit(llt1f 

• NOR: when Iha c:orm1Jnlcallon endl nommlly, 11111 btt bJma on ct.ntng 1 Kan. 
• Error bit when camm...,ication error OCCUl'I. thil bit tum1 on during 1 _.._ Al that tmne, error code 

.io ... blt8-blt 15. 
•Emrcode:Dilplll!'"hBror~.-1D-dolalpllonullmwlablo. 

fmlrC:O.Tallle 

Cam Etrcr~ 

_ .. 
01 11..,_I FLSK:Uan ElTDr In lnn11tt1nn fUndkln code In lmllructlan. 

D2 lllagolAd-
Etrcr of ...-1ng Iha .,.. ~It al 11111d~ng on tho ....., -· 03 111ago1 omv.1 •• 
Error whon Iha dn ...iuo 1'> bo noad ~ or - on Iha ....., 

.ationion'tollond. 

114 SllW8 Dtwtce FaA.lre Error Maba of the •llMt 8tldlon. 

It's a rupondlng coda of th• llrMI ltllllon tor the nwlt8r IUd:lon to 

116 AclcnoiivlaclG• 
pr9¥9nt the rmsmr Btllllon UmM>Ut alTOI', when raqU&Bt command 

p~lng tam time. Th• rnast9r 8tatlon mmlm an •ITOI' code and 

waltl fer a certain time without nmkhl m1Y HCOnd 1WUU81t. 

D8 s1 ... Dovioo8•9)" 
E.rrtll' when rvqU88l oormwnd p~ing takw too muc:h time. The 

rmet.r wllQutd rmiu..t .... ;n. 

07 ,_Out 
Error when exceed• the .,.. llrnll or ... CDn'mJnlcllllan peremetar 

•ltcommu...-. 

D8 Nu-Error en... whon dn itO or"""" lhan 256 ...._ 

1111 ParamaWError ElTDr tA Mtllna nAf'llllmetera (mode, maatarl' llave) 

Error when the ltl.tion number of ilHll' ll'KI the atation number 
10 station Enor 

tel bvthe 81 ofirwl:Nctian ere theteme. 
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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 01000. 

Coil 59158157158 56154153152 51150149148 47146145144 43142141140 

Slatus XIX IX 11 1 I 0 I 1 I 1 0 I 0 I 0 I 0 1 I 1 I 1 I 0 1 I 0 I 1 I 1 
Hex 1 B 0 E B 
Hex 39138137136 36134133132 3113)129128 27126125124 23122121120 

Slatus 0101110 0 I 1 I 1 I 0 1 I 0 I 1 I 1 1 I 1 I 0 I 0 1 I 1 I 0 I 1 
Hex 2 6 B c D 

The status of Coil 57, 58, 59 is redundancy. 

Data is sent starting from the low bit by byte unit. If the deficient bit of a byte is filled with 0. 

An example of sending the above data is as the following example 1. 

Example 1) CD B2 OE 1 B 

l "' o 1 f tt - I <>i Q .,._ <fl. Gl. <fl. e, <$, ~ [Ii'. [I; D V 1\1 Qe 

F==d6o<oo• l" = 

r! : . ~ f -" r 00001 r-® 
~---------- ooQQL__}--f- - @ 

~oooo . ~ I 
16 ~010 ~ +---+ © 

24 1----------------

lf' 

<D It designates slave station and function code (No. of station h11(17), function code: h01) 

® Address setting 
- Address 'O' 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 follows. 
Example 1) CD SB B2 OE 1 B 

Device Stored data 
D1000 hCDSB 
D1001 h B2CE 
D1002 hOO 1B 

s-s l l.S~ 



Chapter 8 Modbus Communication 

Example program 2 

The master reads status of the input contact 10197 -10218 of the slave station no. 17. 

The input contact of the slave station is supposed to be as follows and the data that are read is 

saved in Internal relay M015. 

lncut 11122) 110219 110218 110217 10216 110215 110214 110213 10212 110211 110210 110209 
Status X I X I 1 I 1 0 I 1 I 0 I 1 1 I 1 I 0 I 1 
Hex 3 5 D 
lncut 102llll 10207I1(}2(111102li 10204 I 1a.203 I 10202 I 1<m1 10200 I 10199 I 101911 I 10197 

status 1 I 0 I 1 I 1 1 I 0 I 1 I 0 1 I 1 I 0 I 0 
Hex B A c 

•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 

• Q@!M!M !di _Im xi 

t>- "°' hll02 00000 ~. -<D 

•-® 

"°' 00022 "'::-® 

"I MODBUS~0200 MOIO L.__ -@ 

" I -"" 
CD It designates slave station and function code (No. of station : h11 (17) , function code : h02 ) 

® Address setting 

- Address 'O' at MODBUS protocol means address '1' actually. So if you want to designate 

address '10197', write address '10196' 

@Reading number setting (Reading number is 22 from 10197 to 10220.) 

@This is MODBUS Communication instruction. 

- The data transmission starts lower byte. The remnant part of byte is filled with 'O' 
@ Stored data at D200, D201 are: 

Device Stored dalll 

D200 h AC DB 

D201 h 00 35 

LS~ l s-9 
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Example Program 3 

The master writes 4 words data of 01000 - 01003 to output register 40000 of the slave station no. 10. 

F00 12 

'tJ (j) 

® 

I F0091 I 
16 

r ® 
® 

r H002~ 
26 ,-- f--~~~~~~~~~~~~~ 

I H002 1 

'' r 34 

Gl It designates slave station and function code (No. of station: hOA(10), function code: h10) 
® Address setting 

-Address 'O' of function code '16' at MOOBUS prolocol actually means address '40000'. 
@ Writing number selling (Writing number is 4 because 4 words will be written.) 
@ This is MODBUS Communication instruction. 
- It writes the 4 words data from 01000 to 01003 which the type is set in 00000 to 00002 via 

channel 1. 
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Example Program 4 

The master writes 1 word data of PLC option card in 01000 to output register 40000 of the slave station 
no.10. 

I F0012 
MOV h0/106 DODOO 

I 

I 
(j) 

D l,DDID 
MDV 00000 00001 ® 

MDV 01000 00002 L @ 11 

~0092 L® INCP 01000 "P MOOCOM 00000 DODOO 01000 11010 

ENO J 30 

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

- Address 'O' of function code '16' at MOOBUS protocol actually means address 
'40000'. 
® Save the 01000 data to 00002. 
® This is MOOBUS Communication instruction. 

-Write the 01000 data via channel 0. 

L.S'F· TmC I 8-11 
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MEMO 
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Chapter 9 Maintenance 
Be 1ure Ila perfonn dally and periodic. maintenance and lnipectJon In order ta maintain the PLC 

option <aid al 157 lnvam. ~ boot ccndlllono. 

la.1 
The llO modula nwlnlyconelltaaf•mloondudDrdevlou and lla•l\llce lll'a ll 1181Tl~rman•nt. tiow8vm'. 

periodic 1,_c11on la -- for ambient environment nmy co ... damogo b the - .... Whan 
1....,,-,g ona or two Umao parlllxmootllo, ~tho -..tng lllllnL -- ............ --Temparati.n a .. +55-c AdJUll tho opondlng ......,...w ... and h'"'11dlty 

Ambient H'"'11dlty 5•95%RH with thedollnod 1111111"· 
environment U.. vllntlon ....i.tlng rubber ..- tho vllntlon 

Vllntlon Navlbrdon 
pnwantlon m-. 

Play of mod.- Noplayall.....t Sacuraly ernga tho hook. 

cannecarci eondlllon1 di 
No-..1- ~htan tllrmlnol ...... 

termlnol-

Chol1QO - or Input - 15!1to10!1 Hold It with tho -bl• 1W11•· ..,,.. 
Chack the ni.mnber di 

Spat9 pste Spo"'portllandthllir C0¥11"the lhorllige Mid improve the conditianl 
Slor11c::onditi0111 

I u Diiiy lnspec:tlon 

111e followillll tllble 1howo the in~on and itomo whioh .,.. to be ..,._ dilly. -- c-- ,,.,.,.... -·-Camoolilll 
cha for laou mounting 

Sorvw8 should nol be loooe 
Rall"1tlln - ---.o11onn;no1 Check lhl dlmnca between Proper dearanca 1hould billl 
Comoot - .alderteu te""irwll pnMded 

Chook lhot Iha LED 11 ON 
ON 

RLs1 LED during Run 
(ftli:Q~ng or orr lndlClltel on -

LED wror) 
Check hit the LED ii OFF 

OFF(ON Ind-on~ -ERR LED durif111 Run 
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MEMO 
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Chapter 10 Troubleshootlng 

i 10.1 B8lic Procedu,_ of Troubleshooting 

6}ltem rel~ nal <ft/ d_,cls.., reliable equipment but also on short-'""" In lhe """nt d 
falJls. 
Tiie short dllcoYOry and ........ave action II n.- for lpeedy operation al 1ho S)Wm. Tiie following 
ohowatho-cirlllrudion1for-ooting. 

1)Vllual-

Cllodc tho-ng polnlll. 

• MIDllneopo~ardlllon (hllllp- _,,a,g-.) ·-Orvon 
- staDJs al llD dll'lltca 

- CondlUDn or M'tng (Ito wires, mdenllon and commuricdon1 cablea) 

- Ollplay .ltat8I al YllrlOUI Indicators (-.di u POWER LED, RUN LED, ERR. LED and Ito 

LBJ). 

Allor ~ thorn, DD!Wloct portphonll do.tc.o and d1ocl< tho ope..-~ or tho PLC 
op11on mnl •nd the program contlllnta. 

2)T-oChock 
Obeerve 1ny change In the error condlllclfw dwtng lhe follawtng. 

• SWttc::h 1D the STOP postaan. end thin tum the power an end otT. 

3) N _ _,tho l)Ollibll ,,._ orlhe--lhe!Ut loo, i.e.: 

• ln1ide or out.idll d Ill PLC? 
• lfO module or 1nother module? 

• PLC option card Pl"DQl'llm? 

I 1u TroublMhooelng 

This aoctlon axplalns tt. P'"°"'*''" for ootor•lnl~ tt. 02lBO ot trOl.IJloe u 1111 os tt. errors am 
tcrrectlve ""tr°"" 

E"""' 

I ;;;• ERR LED fticl<o I Q I Aowdwrt ulld when tho ERR LED II -ng. 

I Zi" c:"F7RUN LED hon ~ Q I AowdwrtulldwhonthoRUNtumodOFF. 

11/0 modulo _., op ~ ,-I\ 
erate proe=rty L-,1 I Aowdwrt uud ""8n tho output load or tho output 

. moduli m..i't Un an. 
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1 D.2.1 Troubleshootlng ftowchart used when the ERR LED Is ftlclalrlng 

The follCMtig ftowchart """"'lrw OD- - prooodu"' 1D be.--the ERR LED lllllckert~ 
duq opendlon. 

Check th• emr code, wtlh 
oonn-KGLWIN. 

_______ Yes __ ..,eee App-2 ·sy1tem 

YOI 

Complotm 

Wamlng Flag"..i"'""""' 
1he C8Ul8 or the error. 

--tho nou-.ooa,g 
~ancl-b 
r.raBtllervbl cem.r. 

If -ming armr ~ and PLC option oanl -~ *'P· ....-.a _, is .-ad 

pmmplly. W not. It nwy .., .. the oy9l8m ID fail. 
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10.2.2 TroublMhootlng nowchart used when 1h• RUN LED 1ums oll'. 

The ~ n""""8rt """"*" """""""' ac11on prucedu111 to - the llgh11Kloll r:A RUN LED 
when Ille-II ""1Plled, _-. olarll or~ lo In the~. 

RUNL.EDioofl. 

l 
Tum the power unit o1l 1nd an. 

~ .. -­...... 
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10.2.3 Troubleshooting flowchart used when the 1/0 part doesn't operate nonnally. 

The following flowchart explains corrective action procedure used when the VO module doesn't operate nonmally. 

I "DH* - I <>i ~ ... ®.<a. ~ 5 Lil L[ D v ~ "=' 
,---,----
I 

l POOOO P0002 P0040 :] 
0 ' ' )---

~ooo:J 

·~ END 

§' 

When the 1/0 module doesn1 work nonmally. 

-Yes 

No 
y., 

Check the status of P40 

Replace the Unit 
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Continue 

No 

Yes 

Yes 

Separate 1he external 
wiring switch, then check 
the status by forced input. 

Yes 

Check the POOO, P001 
teoninal voltage with 
tester. 

Correct wiring Retighten the 
tenninal screw. 

Unit replacement 
is needed 

Check the status of 
POOO and P001. Check from 1he beginning Unit replacement is 

needed 

~~c l 10-5 
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10.2.4 T,...bleshaaling - used when 1 program csnat be lllillen lo the CPU port 

Ti.fol_g _•_ 1toa ......... action prococlUM UMd when. progrom ""'""'Ila 'Miiian to Illa PLC 

mod~•. 

Poag--be-lothoPCCPU 

I 
-tlltho-S'TCP 

~>----+!mod• and .xec::ut• the --· 
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- problerrm h1Mt been mol durlng operation d lho PLC Opllon Card of 167 1..--i.., ploae 

wrllB daMI this ai-....i .. and..,,,_ lh••Nla. cenblrvta IBloph01111 orlacolmllo. 

• For lllTDlll rwlalad fD ~I or commun- rnoclj-. UM Iha q-nalre 1nc1.- In lho 

Uws rnanuol oflha unit. 

1. Talaphona & FAXNo 

TalQ 
2. Uolng ....,1pman1 modal: 

3. ~ of Ullng aqulpmont 

OpUon Card modal: .( )SerlllNo.( 

KGLWIN wnion No . .-1noo,,,,... - ( 

FAX) 

~.General dao<qltion of Iha - or oyolam ulad as lho oonlJ'DI object: 

5. 111• kind oflha - unit 

- Operation bylha mode -ng owitl>h ( 

-Operation bylha KGLWIN Ol'oormlUnicaliona ( }, 

- Ex*nal nwnory module opandion 

5. I• lh• ERR LED or Iha CPU module lumad ON? Yao( 1 No( 

7. KGLWIN armr rnauaga: 

8. Ulad irilializlllion prognun: initialization program ( 

9. Hi8:11yol'oorractiw 11Ctiono for Iha arror ._in Iha article 7: 

10. Olhar triad oonaclMI actiono: 

11.Cha...-mc.<Jflhaarror 

• Rapali!MI( ~ Pariodc( 1 - fD a parliaJar aaqlBICll( ), Ralalad ID 

envirunmanl( ) 

• -mes( ): General amr illaMll: 

12. ~ a-:ription of error aintenbl: 
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I 10.4 TroublMlloollng Md c-tenneauNS 

Dllllatbes tho varloua clnUI lllOIRlpie and coum.rn-u1&. 

1 D.4.1 Input ciroult troubles and corrective actions 
Dllllatbestho varloua troubl...,.,.,_ and llB counlllrmouureo. - - - -Loolalaeairrartof-- • Connect an apprnpr1dl rml8tor and (Sudiua<*MlbynolH>Ol11acl...tlctl) 

Input olg""I capaclly, whk:ll will maka the voltage-· 

-\II.In 

~ 
8CI08I .. terminal• d lhe ~put modl.M. 

ofl. 

=:lL --
Loolalaeairrart of- -lnput8ignal 
(°"" bya lmlt...tlctl - ,_, llmp) • CR - .,. d-.nlned by the IHl<11ge 

-\II.In C1.SN1ntvalue. 
ofl. 

~ 
- Recommended volue C : 0.1 - 0.47 tf 

(Neon lamp - R: 47-120 0 (tl2W) 
moybelllil Or rnokoo up onolher 1.....- dloploy -on) circuit. 

lnput81gnal 
Ci...m: 1-sl• dUe ID line~ of Ming 

• Locot& the "°""' M1pply on the -.ial -· -\II.In dowtoo Iida u aliown below. 

off. 

~ D:IL - - -
lnput91gnal ClftWlt-. of - - {Drlwl by • Connact an approprlat& rnlllDr, which -"'""L.Elllndoetor) 

-\II.In will meke the wllaQa hlghor lhon the OFF 

ofl. 

~ 
wllau•....,. Iha Ir~ tern*1al ··d:::x DC ln11Ut 

... 
.... 

lnput81gnal •er........,. duo ID the -of two -nt • Uoeorlyone pOW11rM1pply. -aupplloo. 
-\II.In 

~ 
• Corl'MM:l • 1neak cunwrt _.... 

ofl. clod•. 

Ef tEOI' l re''~' R 

•E1>E2.orrook8d. 
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,D.4.2 Output circuit troubla •nd colTKll¥e Kllons 
The following deacrlbes poselble trcubles with Input circuits, as well as lhelr carrectMI actions. 

c- - c--
WIW'llhaautp.t •u.t 1111 t.lt-WM"a l'8dlflad Nld• On .anw • Camed rmlllDnl af tar. ID hu rdl'Bdll Kt.I 

l•rlf.~Mli ~lmlruaaf•...,ald) Kim.the ID9d n ,...i1e1 • ..... ,. •Whan Iha palmtly d Iha ~ •LflPly i. • 

mpplla:t ID the •hl:Mn In (J), C i. dl•rved· Wl'WI h palmtly m 

~ 
, __ 

• ahDwn In ®, the ¥D1tmQa ~ad h C plum 

the II.-. valt.g& •ra l!ppllml m:rmm D. Mm:. 

-·"l'P""'·z./2· 

fl]IQ2j ~o 
dJo 

j "• ....... l.!Nd lnlh•-v. ltclo. ngt 

pou a pmblam ta the aLipJt llllarrwnt. But I may 

W-. lhe '*'°"""',._ of !hf diode (D). whll;ll .. 

bull In"- ic.d d~n tg ee-. nmblerrm. .,,,.,_ ' Cunwlt leMm.ge ~ IUrgB llbeorblf'G clnd, • Col'l'led C and R 8tnM 1he la.I. lllhich In of 

d089!'1 llm atf. which 1111 cannec:md ID output 9len.rt n pmwillll. l'9llRn of ten. Kil 1Mlen the Wll'CI cblllnoe 

:al r=-~----- + 
fram Iha autput mm..• ID tha bed la lang, tt.. 
maybtlalMkmge.:AJrrentG.letothelM 

~~ 
Whenlhalmd • CunMt IBllmge ~ 1Urge .morblf'CI circa&, • Drive the Nll.y Lmhg a mnl8ct Sid dl'M 0. C-

l•C-Rip which II mnnec:lad ID output element n pmnillll. R tp tlmar umhg lte II nee contmcl. 

thw,tlme 

ill 
• U• otlw tlmar tt... Iha C-R cont8Ct aome ........ tlma .. hllVD hllll'-w11N nw:llled ....,,,.. chWlli 

ftJctulllDI. .. --. .. , ... ~ ~~ 
~ ~ 
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C:ondllon c:... Coneclw Action 
The lolld dou • Sneak current due to th• ..,. of two • U. only one poww WJpply. 

nolb.lmorr. ditl'etllnt power aippliH. • Connact • tnMk cul'TWll pnM!ll'ltiDn 

~Jf., 
diode. 

~. t. 
E1<E2. ..... E1 ii aff(E2 ilan), ...... 

It 1h8 load II Iha ralay. etc, connect a --- .... -..i.otbing 
codeu mhcMn bYth&dot llna. 

The load otl • OV.r CUT"Bnl mt aft' ltata [The l•rge • lnurt a small UR nwgnetlc cam.ct and 

'99PQf1Ntiln9 ealanoid curent lluidic load (UR ii lsgo} driv9 the lmd laing the • m• cont.ct. 

lolof1j. 8UCl1 u 11 dlrecDy drlvln with th• lnln1i.tor 

output 

~t ~ tE 
• Th• dT PMpOnM 11m• can be del11)11d by 

one or more l800r1d • 9Dlnll loade .,... 

1h• current naw mcn>e9 ht diode at b arr ..... ,,, ... _ ......... 
OulsM s..,,. ownont d tho wllllo to mp • To IUPPfNI' the I Ullllil Q.ll'Rlnt. m.bl thtt --.B darll: currant of 1/3 tD 115 ratad ct.1T11ntfla11. 

-.,yed. 

iJ 1~ tE 
E1 

Slntl)'potni.- i:Upt 

A surga curnnt of 10 tmee or more wh•n Jj r tE turned on. 

-·-""'"""" 



Chapter 10 Troubleshootlng 

I 10.s Error Code U.t -- - = ~ - --- Faulof9CM'll• IM.tAopttefng ROM, Conliectth••l'Yicti - s,.tam Emir hD001 - orHIWdlf9d ........ ..... 
OS ROM 08ROM - 1--ROMil-

Cu..-:lth•mrvlc. .... Emr h0002 ........ 
OS RAM OS RAM - lntenwl ~ RAM m mr-=t.:t CoNlc:l:fl••l\llcit ..... Emr hOOOS ........ 
DnRAM DATA RAM - o.t!IRAMil~ Conm:tth••rvk» .... Emr h0004 ........ ...._. ""M~ - Program RAM la dllfact8d Co'*"1tth••~ 

""""""'" Emr hlll05 ........ ._...,. 
G/A.Emr - o.r.c:t. ti decllclllcl LSI tDr 18Cf..18nc» Conmithe Mrvlm .... hOOOIS ,-., ......... ~ ........ 

Tll'PI thl PGMI' off •nd 
OSWDT 08WDT - CPU OS wO;ti dog 9fTUr - ... oyotom. .... - hllKlll Co- tho .nrto. ....... 
Connon 

Common 
Conlllctth••l'Yio9 ........... RAMEmr 

hOOOll - CanYmn RAM ll'ilrlW» ena" ........ 
-. OP Coda - ln.trudlon• u.....mble bof Iha CPU Cu..-:lth•mrvla. 
code error Emr hDOOB ... hdudod. fdlltrvi--l ........ ...... .......... ~Momooy 

hOOOC - Rmd taNWlt8 flan Iha ~-rtad F1mh Cha* and NPIEa Iha 
ana(dumg Enor m•moryll,.....~M. ftuh m•mory. 
--..tionl - Ponm"'"r h0020 A wrllen pumnar hm ~ ar Cor1U tho """'"' al tho 
Error Emr - -.. ..... ........... 

""""' Slop ·•A.~afat..lwlOtDOti.mlll: 
Opa- Oporalon (CorO>• domgllCD-. Corrtd:1h• contlrll otlwt 
Error Emr •) t.M......,..:i--.. .. ~ ......... 9"'Ur 11Wp. __...._ 

Scan .,.. t.a 0¥11Nn ._ wmdl dag Chadc Iha nml1T1Jm emn 

WDTO... WDTO... h0031 - Umo. ... d h PfQIJWn Sid 
m:xlllf tt. ~ ar ,,_,_ 

Ern>r "' POMChllVIO All Mt/I hel OCCU'IWI .. ~ l'o>G ...... _hll - Emr hD032 - ~ci.llll'GftJI\. ... -....-domg 

~Rft. "" - PGMa.9 hll033 """'""" An MDI' - oaura:l llltll9 d'addl"4jl • 
ChookElll>r Emr prcarwn. CDrNCl1ha arror. 

"""" c- Ch"'" h0040 An~~bftt.CPUi. Oan-11he lrl'DI" dip. 
Chook Emr - hdodod. 
Error 

M-11w -11wENDI--
EN> 

M•E.-, """'' Th9 progrmn dmm nal t.n. tt. END .. ... ...... ., .. , __ 
Emr - ~- -In .. 

MIMMgtha hD042 Tha ._.braull,_ dom nat hu th9 RET 1..-tlheRET 
RET M .. RET il'llltn.dionltitllbr:Jtbn. in.ttuctX:rl. ,........., 

Emr -lnlho 
..,...m. 

L.5'"~ I 10-11 



Chapter 10 TroublMhooting 

_,.,... ...... - c.11 - ---""' -
Mloolng1ho Mloo SBRT hC043 
SBRT Emu 

Th9elbvutlne doM rWJt hll9t. 1'*'1h $8RT 
lnllruc:tlonln - SBRTlrwlruc:don. llWINctJon. 
1he •..aautl"' ptDGram. 

TheJMP ... Corr9d the JMP-ME JMElrwlruclon JMP(E) E'"" h0044 - Ttw JMP-JME hlllucllDn ernl"' 
lnmlructJon. 

"""' 
TheFOR ... FOR ... NEXT The FOR - NEXT lnmlrudlon Corrad tha FOR ... ~ NEXT Emu hOG46 - ...... lnmlructJon. 
lnmlructlonenw 

TheMCS-
MCS..YCSCL 1h9 MCS ... MCSCLR l~f;llgn Correc:tthe MCS-MCSCl.R REmlf "'°"" - ..... MCSa.R lnftuclon. lnWuc;tlonem;w 

ThoMPUSH-
MPUSH- TM MPIJSH ... MPOP ntndon ~thoMPUSH-MPOP MPOP&rror hOGl7 - ..,., MPOPhllllUclcn 

lnMruc:tkln'"°' 

D.l•IODlerrar 
DUAi.COiL 

"'°"" - nr..ar caunW hm bMri Corract timer, muntar. ..... , dUpllmled. _ ... , _ ....... 
hOGIS .... ll'flUI candllon emir, or tDo much Checlc:llnd camtdthe 

ute - LOAD or AND(OR) LOAD. po>g ..... 



Appendix 1 System Definitions 
(I) Connect Option 

Appendix 1 Sptem Definitions 

You lhoulcl eet lhe communlc:allon port (COM1 -4) to communlc:a18 with PLC option card. 

•Select the ~Connecflon o,icton In menu. 

• Default Connection i1 RS-232C inlalface. 

• F« dotalled lnfonnatlon about Con-on Opllon, refer to KGLWIN Manual. 

Editor Option J Page Setup Connect ion Option I 
Method of Connection------------~ 

~ ~:~~Offi!odem Communication Port ICOMl 3 
r Cable Modem 
r GLOFA Fnet for PC 
r GLOFA Mnet for PC 
r Ethernet 

Depth of Connection------------~ 

j. Local 
r Remote 1 
r Remote2 

LS"'"EU!c'TRlc I Appendix 1-1 



Appendix 1 System Definitions 

(2) Editor Option 

Opllow. EJ 

Editor Option I Page Setup J Connection OP1ion J 

Monitor Display Type 

r Decimal (Unsigned) 

r Decimal (Signed) 

r. !!_~i§l 
r ASCII 

Source Directory 

IC:WPROGAAM FiLESWLGISWKGLwews. ~ 

Auto Saw 

~min 

·Thia function ia to aet the time interval for Auto aaving (Rar(ie: O -fiO min) 

- AIJtometicelly 88Wd file ii 88Ylld in the cummt dinlc:lory. 

• The file i8 automatically deleted when the program window ia closed. Therefore, W a 

progrem cannot be aavad by "Progrem Em>r" before program is not aawd, )'CU can 

recover aome program by loading auto saved file. 

- This function is to 881 the time interval for AIJto aaving. 

·When set to 0, auto 88Wl function ii disabled. 

Appendix 1·2 I LS'"&l..ErTRlc 
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(3) Page Setup 

You can .. i.ot print option when printing out the projeot. (margin, """"'· looter) 

Editor Option Page Setup I Connection Option I 
Margin 

Top P-:;:J 
Bottom ro---~ 
,,,p-:;:i 
Ai9ht~:;:j 

P' Title 
r;; Company 
P' Author 
P' Date 
P' Description 

Cover 

Footer 

~ ~~~ji~~~ ILG Industrial systems Co 
r .A.uthor 
r [)ate 
r Page 

L.S'"&..EcTmc: I Appendix 1-3 



Appendix 1 System Definitions 

2) Baalc Parametanl 

The baolc porarnetera are necessary for the operation of the PLC option card. 

Set the 'Latch area', 'llmar bculdary', Watchdog_., 'PLC operation mode', 'Input setting', 

'Pulse catch' 

.:J..QJ~ 

~ lnterrucit !conwnchO ! t:onwnchilPIO(TUNJ !PID(CALJ! P O S I Analoq I HSCChO 

Latch Area 

Li=- -F 
MF-F 

100 msec rnr- -rrnr 
IO msec piU -~ 

I msec j3r - j3r" 

C~-jl!r 

"' jJ:liJ - i'lilf 
s im- -II' 

(1) Latch area aetting 

TimerBoundary---
100msec COi-~ 

10msec 1 92 -~ 

1 msec 251 - 255 

Watchdog Time rm-- xlll'ns 

PLC Operation Mode 

p Blown Fuse 

P Operation Error 

rOutputduring 

P Remote Access Control 

Set the rataln area on Iha lmer devlca. 

(2) Tiner boundary setting 

Set the 1 OOms/1 Oms/1 ms timer boundary. 

Input Setting 

lnputFilte1Time(ms) 

Basic Un~ 

Pl)JXJ - POC07f'i03 

Plllll - PIX(F fi0"3 
P0010 - POOi? f'i03 
P0018 - P001Ff'i03 

P0020 - P0023 f'i03 
extended Module fi0""3 

Pulse Catch Set( P(l))X ) 

or 1 r 2 13 r 
4 rs r 6 r1 r 

(I 100ma 1n1 10ms tiTw ..,.8111, the - d-111118 is alloaMd 1ma amnallcaltf) 

(3) Watchdog tmer eetttng 
For the purpose of the watch of normal program execution,. 

This parameter Is used to set the maximum allowable 8'<8CUtlon time of a user program In 

onlerto eupervloe Ila normal or abnormal operation. (SetlSig range la 10ma - 6000ms) 

(4) Input setting 

Set the Input filtar conotant and Input catch ccntact point 

Appendix 1-4 I 



Appendix 2 Flag List 

Appendix 2 Flag List 

1) Special Relay F Area 

Roloy Fu- Ducrlpllon 

FOOOO RUN mode Tuma on when the CPU in the RUN mode. 

F0001 Program mode Tums on when the CPU in the Program mode 

F0002 Pause mode Tums on when the CPU In the Pause mode 

F0006 Remol8m- Tuma on when the CPU in the Remote mode 

F0007 

FOODS - F0009 

FOOOB - FOOOE 

FOOOF ExecUllon cl the STOP Tums on wtien the STOP lnstNcilon Is being Qperated. 
instruction 

F0010 Always On ~On 

F0011 Always Oii ~Oii 

F0012 1 Scan On 1 Scan On 

F0013 1 Scan Oii 1 Scan Off 

F0014 Every Scan toggle Every Scan toggle 

F0015 • F001F 

F0025 - F002F 

F0030 Fatal Error Tums on when a fatal error has occurred. 

F0031 Warning Error Tums on when an ordinary error has occurred. 

F0032 WDTEnor Tums on when a watch dog timer error hes occurred. 

F0033 110 combination error Tuma on when en l/O error ha8 occurred. 
IWhen one or more bitcsl of FOl>40 to F006F tum• onl 

F003' Abnorm11I Battery Vollage Tums on when 111 bst.ry voltage ls lower than sat level. Emir 

F0035 - F0038 

F0039 Normal backup Tuma on when the data backup is m>rrnal. 
ooeration 

F003A RTCdala onor Tums on when the RTC data setting error has ocamad. 

F003B Program editing Tuma on dwing 
orogram. 

program odit wtiilo running Iha 

F003C Program edl error Tuma on when a program edit error has occurred while 
n.mnlna the nl'l'V'l"8m. 

LS~ I Appendix 2-1 



Appendix 2 Flag List 

(Continua to Soaclal Ralav F Araal .... ., "'ncll• -...... 
Fll030- FDD3F 

Ftl040- FDD5F l/O"""' 
l/O module h• bean mounted or dlamountad, tha 

cornaowvvt1na bit tuma on. 

FDOM•FDD6F Sto~ng arror code Slor9o11le~arrorcodo 

Fll090 20-<na cycle clock 
TumS'lg On/Off ii n1peatad with a oanllant C)da. 

l'OOll1 11JO.<M cycl• clock 

FD09l! 2DO-<no cycl• clock 

FD093 1-eac cycle clock ~ F1I094 2-oac cyclo clock 

FD093 10.....cycledod< 

FD09S 
20-.oc cycle -

Fll097 ~cycle-

FOOBI- FDOBF 

FD100 U-ClockD 
T\lrrWlg On.IOfl I& rePHted e1 m1ny anu • th• 1e11n 

FD101 U-Clock1 1pecllled by Duty lnl1ructlon. 

FD102 U-Clock2 HI [DUTYFD10><N1 N2 1-4 
FD103 U-Clock3 

FD104 U-Clock4 N2..., Oii 

FD106 U-Clock6 ~ FD108 U-Clock8 

N1 ''*'°" FD107 U-ClockT 

FD108- F101F 

FD110 ,.,_,ndlon errarn.a Tums on whan an opilration errorh111 oocurred. 

FD111 Zaroftmi Timi on when the operaaon ,...., lo "O". 

FD112 ('~- TUmo on ""1on • caoyOCQlra due to tile·~· 
FD113 All ou'-"-oll Tuma on wtW'I an output Instruction 11 exacutad. 

FD115 operaaon arror lllG nm. on when on operation arror hQoccul'l'&d.(Ln:h) 
11..atolll 

FD119 • Rl11F 

FD120 LTftml Tuma on If S, < S..: when Ulll"CI Iha CMP lrwtructlon. 

FD121 LTE- TUm• on ~ s, ~ s, when &alng the CMP lnll4nlcaon. 

FD122 EQUllaa Tuma on if St = Bi when uei~ lhe CMP inetructiDl'I. 

FD123 GTtl•n TUmo on ~ S., > S. when uo11111 1lle CMP ll'lltlUctlDn. 

FD124 GTEfteo Tums on tf S, :!: S:i wlB'I 1.11ing the CMP inHuction. 

FD1Z5 NEQllaa TUmo on ~ S., "' S. when ialng the CMP lnll4nlcaon. 
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fcontinuo tD Soociol R8111v F Araal ... ,_ -.i1on 
F01M-F013F 

F0140- F014F FAUINJ- The """' code gone- by FALS I- I• 
.-tDthloftoa. 

F150- F16F 

F170- F173 

F1IO-F1A 

F180-F111$ 

fQ20(). Rl20F 

F021C>- Rl21F 

F022C>- F022F 

F0230- Rl2!F 

F02<IC>- RJ2.4F 

FM>--
FCl:ll»-~F Maximum SCSI Ume Sloraa tha maximum ecan *'1a. 

F051C>- Rl51F Minimlm'T1.., time Slor8s tha minimum _,, time. 

F0620- R)l;2f Preunt 1e1n 1i'T1e storM the present ecan ti'Tle. 

F0530- F053F Clock dalll (yeamnonlh) Clock dllill (whan RTC option module ill installed.) 

F05«>- Rl54F Clock - (doy!hour) Clock dllill (when RTC option mod .... I• lnllillllad.) 

F0*-!'0"5F Clockdllill Clock dllill (when RTC option module ill installed.) 
fminu~ 

Clock dota 
F05llC>- RJ56F (hundnld yeoridoy of tho Clock dll1B (when RTC option modulo 11 lnllillllad.) 

-l 
F057(). Rl58F 

F05SIC>- FGSllF _rv..,,,,stap Slor8S thll ermr Np al the prugrmn. 

F0800- FOll3F 



Appendix 2 Flag List 

2) lntBmal Memory M area 

M1910 En•- lorc8d llO. 

3) Data Relay D 81118 

(1] D regla1Br for Forced llO -ng 

llO ,_llOd•lll- Foroodll'Dd ......... ........, 
POOD D47DD IMllDD 

PD04 D4704 D-!eD4 

....., ~ 
04800 Error pointer 

04801 'Nor; Mon1h 

04802 Dlly. Timm 

04903 t.lnute, Second 

04804 Emlroodo 

Stop Hme ... be reglotered _..,, 18. W 11"' otcp lo OCQlrT'Od, flrsl .- olop dote. will be 

orued and '- 1 T" llDp dm lo Inputted • ... --04801 - D4804 f;..t- Slap 

04806- 04800 Second--
- -

04881 - 04884 1a•-11op 
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Appendix 3 Control and Monitoring Specific Inverter Data 

With ths msthod d!lllCribBd in "7.2 Exdu1iw iS7 ln""'1flr Functiono of PLC Option C.rd (J1811B 7·10 

~ 7-24r of thi1 u-Manual, enter the add18111 of the data for control or monitDring (AP06&-89) in No. 
60-69 of the APO group, using the digital loadsrofthe inwrter. 

In thi1 appendix, another method which enables control or monitoring of the specific data of ilvertar 

(control: frequency and operation rar..""'""· monitoring: output frequency and operation sbltua 

monitoring) without 1ettlng up No. 6CHl9 of the APO group la dBICll>ed. 

3.1 u.t of Iha apeclel D 19111.ter find for the control/monitoring or lnvartar 
F....tlan - -.!plan .._to_ 

~ 
Provide i-r wilh -- (STOP, FWD, REV, FatJI 

-to-ndb< S-3 

control Ralet.•m"'lloncyllop). 

04461 Provide inv«llllrwith-.-n fi'equency reference. -to-ndb< 3-2 

04470 
MonitDr the pru11nt stsbJI of 11111 inwrtar (lcrwanllnMn8 

-to-ndb< M 
Monftorlng opera11on, CClrlltanla_.i, d-ng, stopped, etc.) 

04471 Monlllorlhopreoentoutputfroquencyoflholm19rler. - to-ndb< U 
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3.2 Control (PLC Option + lllYllrter) 
(1) 187 llMlrt.r Frwqu.,cy-n .. 

.. Specl•I D reglstioror PLC opllon card for llMlrW frequency,..,.,_ 
8pecbil D u..or.,.-

- DeKrlptlon -- lnv11rtar Fr&CJ.lancy Command x 
100 

1>4451 lnvartar FntqUa'1C'f (For.....,pla, 
Command To command invartw fraquancy 

30 Hz command, write 3000 In 
04451. l 

........ -PLC 

2) U.ke out a ladder Pf0019m as el1(IWll below. When the MOOOO t:0ntact point 11 ON, !he 
special D reglatar la wrttten with '4000, and 1hUI, 1he 1..- la 181 up with Ille refaren .. 

l'requenc::y 40.00Hz. 
MOOOO • 

El() 

If 011J an• af AP0811-61(PLC wr Delll.1-1) I• ..t up wllh lhe "GllGHa" which lo lhe Ml- af lhe 

.........., .,.. or tho 187 •-fNll-CJ .-• .., n lo nat -lbla ta _.ao lhe •--­
fNq-rn19nao vi• tho 1>4411 opocllll niglol8r. 

Ta pravldo lho lnw- wllh fNq- rn..nco vlo Ill• 1>4411 opoc111 1991o18r, nnd aut lho 

pmamlter' which le Mt up with th• "'0310tta" which t9 th• llddran of ltl• common .,.. of the 

l'llq_ rn .. nco fl//lw 187 lnw-lllld rop-h 1dlng wllh "GDDGHu." 



Appendix 3 Control and MonKortng Speclllc Inverter Data 

[2) 187 1..-Opora•on - ... n .. 

~ "'9d•I D regl•t.r "' PLC option oerd for l"""rter operellon reference 
-0 '1.1nct1Dn DolllllodD ........ n ....... 

BITO Slop 

BIT1 F--on 
8112 --8113 

0pern. .:coning m the eat v.1u. m 
Fou~(Trlp) 

'PRT..i Trlo Ou1 Mode 
BIT4 - .. 
BITS -.. .. 
BIT8 

_,.._ I- BIT7 DCB!Wdog 04470 

Operolion -· 
BIT8 Slop 

BIT9 Jog.-
BIT10 Bnllm open •lgnll 
BIT11 Fantll9'd dlrecllan run corrrrmnd 

BIT12 RINwM dndlon n.. mmrmnd 

BIT13 1: Run oormwnd by i;omm. (Bui~~ 
,_on, 

BIT14 1: Fl9ql*IC'/ comnw1d by carrm. {Blal-
ln.._-Onllonl 

BIT15 0: Rllrnata 1: ICAMn-' I rvo..I 

~ ExM!pi.ry program 

· nanu,..mnr u follCML 1) sat up ilMlrlllr - -- .. _ 
DRW1 Cmd Fr.QlmflCI/ 10.00HI. 

DRV06 Cmd8Du .... PLC 

DRW7 FNqRaf&c -· 
2) Run 1he KGLWIN and make out a ladder program u fclloM. When th M0001 conlact lo ON, 

1he special D ragloblr Is wrltbln with '1.' Conoequontly, the lnWlrter Is operated In rtMll9'! 

dlr9dlon (see,_ ... of PLC Special D Regllltlns for lrMlrlllr OperaOon Rofenmce' llbowl). 

MOY h0001 ~ 
'"' caution 

W any one of AP060-&4(PLC Wr Data1 ·Lio• Ml up with the "0382Hex" which lo the addl"HI of 

the common .... of th• IS7 lnvstar operaOon referenol, It Is not poulble ID pruvlde Ille lmNlllr 

with operation .-anoa via the 04450 opacial rag-. 

To provide the lrMlrler with operation nlference via Ille 04450 opedol raglltar, nnd out the 

poram- which Is &Ill up with the 'il382Hex" which Is the add"'81 of the common • ..,. of the 

operation raf8nlnoa <II thB iS7 invarl8r and replaoa the IBt!ing with 'OOOOH&x. • 
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3.3 Monitoring (lnvartar ~ PLC Option) 
(1) OporaUon 81alua llonllorln9 ..r 1871.....Wr 

... 9P9Cl•I D "'91sWr of PLC option c.nl for lnvtirt.r o.-Ntlon ....._ manltorl"9 
SpodolD 

'unc:llon D......_ 

Bin 

BIT1 

BIT2 

BIT3 

BIT4 

BIT5 

BITe 
ln'll9rter BIT7 04470 

OpanlllonStalus BITS 

BITS 

BIT10 

BIT11 

BIT12 

BIT13 

81T14 

BIT15 

1>-..,lo1YP"'ll,.m 
1) Sat up iS7 inverter paramabn • fallowa. 

caci. -DRW1 
DRV06 m n:a 
DRW7 F Src 

2) Run tho KGLWIN ond m .... out following piognom. 

04470 h0021 

04470 t"0041 

Appendix 3-4 I L.S'".El.Ez::"rRlc 

Dolllllod ~rlpllon 

Slop 

Forwan:I operaton ........ _ 
OpenDI aocon:llng ID the 1181: value ol 
Faun en.>) 
•pRf.30 TriD Out Mode 
Aoom•rdng 

"""'letallng --d DCl!nklng 

Slop 

JOllmodo 

ermapmn.i,,,111 

FonWan:I dlrectlan nm comnwnd 

ReverH clrec:Gon run com,,.nd 
1: RISI mmmond by comm. ~~n t)'oe. 
Oollonl 
1: Frequency OCWIYIWlnd by comm. (Bull 
Int.- 0-;._, 

°'"" 1: 

lel-
12.00 Hz 

d-1 

l.oosl 

Slopped 

P0051 Forward Accal. 

"''" 
Forward Con&11int 
Spaod. 
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3) In "'°P condition, 1>4470 la "hOOOO" {- "Lill al PLC opllon card Special D ~ for ln,,,rtllr 

Operation Slatu• Monitoring" ob<MI). 

POOSO 

• 
00))) P005' 
04470 """' ~"'Y't' g-~~ 

" [)'470 

00))) P0053 
[)'470 "''" 

4) Now, P""" lie "FWMI' key on tho dlgllal loader of lie 1.-to a give fo"""nl operation rer..111nco. 

Dumg forward acceleration, 04470 ii ·h0021· (188 ·uat of PLC option <=11rd Special D RegilSle~ far 

lnvartar Opondlon Sbmls Monltortng" abova~ 

'''"' P0050 Stopped 0'470 """' 
00033 P005' Forward-. 
0"70 ""'"' • 
00)33 P0052 Forward Co.-nt 

12 0'470 """' Spaod. 
00033 P0053 

Forward Dacol. " 0 .. 70 h()04' 

5) While in canatant speed in forward operation, 04470 ii ·hoos1· (eea •uat or PLC option card Spacial o 

Reglolo'" fer lm111111" Opellltlon Sbmlo Monltortng" -~ 

00049 Slopped 

""" 
.,,,,, 

Forwstl Accel. 

""" 00049 P0052 Forwsd Conatant: 

""" """ . Speed . 

ForwsdDecel. 

6) On tho digital loader of tho lnvartar, cllango DRVll1 {Cmd Froquancy) Into "5.00 Hz" ftlr -nl 

-ration. In Ihle mode, 1>4470 II '1l0041" (- "Liit of PLC option card Speclol D Regllla'" fer ln"'rlllr 

Operation Slatu• Monitoring" ab<MI). 

P005C Slopped ..,,., 
00065 P0051 Forward JV:cel. 
0'470 """'' Forwa'd Conetant 

12 ""70 "'""' 
Speed. 

P0053 ForwsdDecel. . 00065 

" 0'470 "'"" 
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(2) IS7 I_ .... Output Fr9qu.,c:y Monitoring 

~ llpeclol D ... -of PLC oplon - far 1-au~INquoncy rnan11Drtn1 

2) Run tho KGl.WIN and mako out fallowing program. ..,.,,. I 
'"' 

04471 03000 .. 
3) On lhe .,_rtar"1 d~ IDllder, preM •FWa• far forward ope rd an to 29.00Hz. 

4) Now, the 04471 wlll reed "'2900" ••hDWl'l below. 

5) Sot up DRV01 (Cmd Fnoquoncy) ta "30.00Hz. • Tho 04471 wtll be dllngod to "0300D" and tho M0024 

rwloywlll be ON. 



Appendix 4 Common An• Panmeter of 187 Inverter 

Appendix 4 Common Area Parameter of 157 Inverter 

4. I Cammon ..,, .. p.,.,,, ... , (for lloni!Dring) - - - Unit - _,_ 
Dx0300 lnwrter Modal R IS7: OOOl!h 

0.1'51lW: 3200h 
l.5kW:41110h 2.2kW: 41122h 
a7kW:41137h 5.!i<W:4115!;h 
7.5kW: 4117511 11 kW: 41lBOh 
1!i<W:411Fllh 18.5kW: 412511 

Dx0301 lnwrtllr_.ity R 22kW:4160h 30kW:41EOh 
37kW:4250h '45kW:42DOh 
Sli<W: 437Ch 75kW:4480h 
110kW: 411EOh 160kW: 4AOOh 
220kW: 4DCOh 316kW: 63BOh 
375kW: 5770h 

200V *'gl• ph .. open air caollng : 0220h 
lrMOrtllrlnput 200V 3 phUo open olr cooling : 0230h 

vollllgo/poww 200V91glo phooo-~: 0221h 

Dx0302 •opplytypo R 200V3phooll>rcadcoollng: 0231h 
(slngloph ... ,3 400V *'GI• ph .. open air caollng : 0420h 

ph .. ) 400V 3 phUo open olr cooling : 0430h 
I cooling method 400V91gl• ph--~: 0421h 400V3 ..._ __ coollno : 0431h 

Dx0303 
Inverter SNI R -· Exl Yor1.02: 0102h 

Dx0304 -OMICI 

iim 
0 : normoJ ..... 
4:Wamlngstlllus 
8: Fooll lllatlJll[_.,. llCCllllllng lo ool 
valoo of PRT~ Trlp Oul Modol 

ig Nono 

Dx0305 lnvertar operating R ..... 
ii~ 

1;epood- 2:aocoloralioiil 
a:nadyopaed 4:docel-ng 
5:<1--lng o1ap S:H/W OCS 
7:SNf OCS 8:ct....ll oporallr11 

iiE 
O:olop 1 : _.,. oponllng 

2:-oponling 
3 : DC oponllnoto opoed """""' 

BITl5 

ii~li 
operating canwnand eaurce 
O:lwypooj 
1 :cammu'*811on opaan 

irwwro~ng, 

if~ 
2:App/PLC 3:built-in495 
4:tllrmlnol block 6:.........t Dx030S fnlq•ancy R S:AulD 1 7:Aulo 2 

commmld 8DW08 

ii~ 
• fntqU81'1cy eommand wourw 
O:lwypooj opaed 1 :lc9ypod IDrqoo 
H:U~ _..ting 1pood 
6:V1 6: 11 7:V2 8: 12 
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,_ p-- - IHI R/W ~--

! 
e: Pul•• 10: bul1t,.1n495 
11;communlcotlon aptJon 12; App(PLC) 
13: Jog 14: PIO 
15--22 :-818p 
25-Sll : ooauonllal """'~ 

0a0307 kejpod SM R (~ile)0.0100:Vo..;on 1.00 vonlon 
0a030B 1<8)'118dlltle R 0.0101 : ........ 1.01 

veroian 
0a0309 
-0.000 -d 

F 
Oll031D 

IE 
D.1 A R 

Dx0311 0.01 Hz R 
Oll0312 o RPM R 

Oll0313 .__. o RPM R -32788 [RPM] - :12787 [RPM] (di.-,) 

0Jd>314 a.nnutYOlllKlll 0.1 v R 
0Jd>315 DC Unkwllallo 0.1 v R 
0Jd>318 

E 
0.1 'tlN R 

0Jd>317 0.1 'II R 
0Jd>31B 0.1 'II R 
0Jd>319 0.1 'II R 

o.o31A 
.,,_paloeof 

R -pal• of 1ftt mo1Dr ft..i.-

°"°318 Showpaloeof R -paloo o1 .... nd molDr ..... d ...... 

Oxll31C Showpaloeof R Shaw polae al •laded motor ----0.0310 SeloctH•~ R D:Hzunlt 1 :mm unit 
o.o31E 
-<llc031 -F 

am5 None 
BIT14 None 
am3 None 
BIT12 None 
BIT11 None 
amo P11 =-rm.ion 10 
BIT9 P10 ~noianlO 21 

0Jd>32D Dlgltal lf1'UI R arre 

~-,-•Mn lnlonnatlon BIT7 P8 .-, 10 1..,ul 8 
arre P7 .-, 10 1..,u11 
BIT$ Pf .-, 10 1..,ul& 
BIT4 P5 .-, 10 1..,ul 5 
BIT3 P4 .-, 10 1 .... 14 
BIT2 P3 .-, 10 1..,ul 3 
BIT1 P2 .-, 10 1..,ul 211 
BITO P1 .-, 10 1..,ul 1 
BIT15 None 
BIT14 None 
BIT13 None 

0Jd>321 otgltal Outpu1 R BIT12 None 
lnlonnatlon BIT11 None 

BIT10 None 
BIT9 None 
arre None 
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- - Uni R/W 

°"°323 Show""""*"i R 0; Firot rno1r>r. 1 ;SO<Olld motor Motor 
Al1 0.01 " R 
Al2 0.01 " R 
Al3 0.01 " R 
Al4 0.01 " R 

A01 0.01 " R 
A02 0.01 " R 
A03 0.01 " R 
A04 0.01 " R 

-....wj 
-......i -....wj 
-......i 
-typo~ 

BIT1 Fuoo Opon Trip lllc0330 R 5 infomwtian-1 
lllT1 Overheat Tri 

l.S""m...rrmc I Appendix 4-3 
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,_ p-- - ..... R/W DM811od•-
4 

BIT1 Amlst.Jrt 3 
BIT1 

Extllmal Trtp 2 
BITll e Trtn 
BIT1 

OVlraunentTllp 
0 

Bml NrCTllo 
Bml o..w DeYllllDn 
BIT7 o..w 
ems -Bffif 

Bii4 
Bii3 em- Tllo 

BIT1 Undllrtoad TrtD 
eno Tllo 

~ 
~ 
~ 

ba.rd oantact flllure ~ 
BIT11 ba.rd oam.ct flllure 

~ ba.rd oantact flllure 

-type trip 
~ 

O>dl331 R ~ lnlamulllon-2 ~ lalure 

~ 
~ 
~ • T~o 

~ 
Biiif 

no 

BIT15 None 
BIT14 None 
BIT13 None 
BIT12 None 
BIT11 None 
BIT10 None 
Bml None 

O>dl332 l.8wll T)'P& T~p 
R 

Bml None 
lnlormallon BIT7 None 

ems None 
BIT5 None 
BIT4 None 
BIT3 LootComm'"1d 
BIT2 I.all Command 
BITI LV 
eno BX 
BIT15 None 
BIT14 None 

O>dl333 HiW DlllQ""* R 
BIT13 None 

Tllpl-.imtlon BIT12 None 
BITll None 
BIT10 None 
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,_ - -Uni R/W OGied•-
Bnll Nono 
ems Nono 
Bn7 Nono 
BIT8 Nono 
BrT6 Nono 
BrT4 

.:~ :s Error 
Error 

Bffif 
BIT16 Nono 
BIT14 Nono 
BIT13 Nono 
BIT12 Nono 
BrT11 Nono 
BIT1D Nono 
BITII Auto TUnnlna Fallure 

llldl334 
WM1irtQ 

R 
ems K-1..oot 

I nlonnallon Bn7 anc:oder mllH::onnected 
BIT8 ancoder mllHnountad 
BrT5 DB 
BrT4 FANr-lon 
BrT3 Loot command 
BrT2 lnwrtar OY9rla9d 
BrT1 Undertoad 
BrTD ov.-

llldl335 
-<Jx033 -.-! 

F - OnTirn•Dal& R when Inverter 11 ON _, 
Onllm•M~ute Min R M~ulae wlh tolBI d.,,. on llm• IUbtract8d - Runllme Date R Iii lrr.wtor tho,,,_ - Run Ttne M_,ute Min R d.,,. Run time .subtnlded 

Dx1l344 Fan Trna Dllt8 R fan - Fan Trna Minute Min R d.,,. Fan time 11.1btractad 
llxDMll 
-<Jx03'4 Rooo.-1 

8 
O>dl34A Oatlon 1 R 0; Nono 1,2;-...d 
o.o3olB omlon 2 R !: PrDt"lbLJ& 4,5,6;-

7; RNot 8,8:--
Qlc034C Op11on 3 R 10; PLC 20; Ext.ITllll I0-1 

23:~ 
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4.2.1..-CommonArN. P.....,.Wr(Control) - p-- Ul1I ~ 
Oldl38D frequency D.01 Hz RIW Command Frequency SMltng 

command 
Oldl381 RPM command 1 RPM RIW Comm•nd RPM &rttirm 

Jfil. ~Dlo,:Fl9&-runta-
J!!R Dlo,:Tri•-

em Commond 

Oa0382 •pending RIW 1: Forward Commend 
comm.-.d 

BITO D: STOP Ccmmond 
, : RUN Ccmmond 

Ex) Fotwotd "'" command"lD03h, 
h 

3 ROCl81eratlna Uma D.1 ... - decellndlm time D.1 ... RIW 
mand 1: ON Ccmmand 

5 lCOM65:Ylrtu•I 0115'1 
em D: OFF Ccmmand 1: ON Ccmmand 

4 CCOM64:V.tluol Dl15l 
em 0: OFF Ccmmand 1: ON Ccmmand 

3 CCOMll3:Vlttual Dl14l 
em 0: OFF Ccmmand 1: ON Ccmmand 

2 fCOM62:Ylrtual Dl13l 
D: OFF Command 1: ON Ccmmand 

e1T11 CCOM61 :V.tlual Dl12l 
em 0: OFF Ccmmand 1: ON Command 

0 CCOMllD:Vlttual Dim 
D: OFF Ccmmand 1: ON Ccmmand 

Bml CCOMSll:Vltluol Dl1Dl 

Wbloldlglllll 0: OFF Command 1: ON Ccmmand 
erre (C0t.158:V.tluol Dl9l 

Oldl385 input- RIW 0: OFF Ccmmand 1: ON Command (O:Oll, 1:0n) BIT7 CCO!l67:Vlttual Dl8l 
0: OFF ~mand 1: ON Ccmmand 

erre CCOM58:Vltluol Dl7l 
D: OFF Command 1: ON Ccmmand 

BITS CCOMSS:V.ttual Diel 
0: OFF Ccmmand 1: ON Command 

BIT4 IC0!164:Vltlual D15l 
D: OFF Ccmmand 1: ON Ccmmand 

Bn3 lCOM53:Virtu1I 0141 
0: OFF Ccmmand 1: ON Command 

BIT2 CCOM52:Vltlual Dl3l 
0: OFF Ccmmand 1: ON Command 

BITI CCOM51 :Vltlual D12l 
D: OFF Ccmmand 1: ON Ccmmand 

BITO ICOMSO:Vltluol Dl1l 
o : OFF commend 1 :ONCOmmoncl 

BITS (E..,.nolon 10. Ol1!'3e: 
Q40otl,.,.la"None"l 

dlgllal aulpJt o : OFF Ccmm11nd 1 : ON Command - conlrvl RIW BIT4 (E..,.noion 10, Ollr35: Q3 Doti,,. io 
(O:Oll, 1:0n) "Nona"I 

0 : OFF Command 1 :ON Command 
Bn3 (E..,.nolon 10, OLJr.14: Q2 Ootlnola 

"None"I 
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,_ - -Uni R/N 

_,_ 
BIT2 0 : OFF Command 1 : ON Command 

""'•ic IO,OllT"33: Q1 DehOI ._, 

BIT1 0 : OFF Command 1 : ON COrnm•nd 
""'•le 10 OlJT32: R81""2 lo -.,"l 

BITO 0 : OFF Command 1 : ON Command 
""'• le 10 Ollra1: Ralav110-.."l 

Oic0387 -- - - -
DlcC388 PIO~ 0.1 "' RJW PID rat.ranee commln:t relamed 

o.o38e PIDfaadbad< 0.1 "' RJW PIDr-tbavat..o vel1.1• 
(h03l)A -- -- - - - torque command 

F 
DxC3llO 1U11JU8 Ref 0.1 " RJW forward motor rtna to nml 

o.o391 Fwd Paa Torque 0.1 "' RJW r..-nl 11111_.....,1"rquollmll 
Liml 

Ol<C3ll2 FwdNogTorquo 0.1 " RJW r8YM'M motor rtng tD"'1.J• llml Limit 

Da0383 RevPosTorq .. 0.1 "" RJW l'IYel'H regenerative torque limil 
Limit 

Ox0394 Rev Neg Torque 0.1 "' RJW torque Bl• Liml 
o.o395 To .... -BiH 0.1 "' RJW PID rvfel'a'Kll ggmmmld r11"-ed 
o.o39e 
--Oldl39 -- - - -

•• CNF-20,. 187 Ylllu• •lllna 
CNF-21 ,. 197 Ylllue •lllna 
CNF-22 tA 187 vmlue •lllna 
CNF-23 rA 187 Ylllu• •lllna 



Wun.nty 

~----_W_a_r_ra_n_t_y __ J 
lnst.l latlon .... LS ELECTRIC co., Ud . (lbrklp) 

Dalll 

..... No. SIUS7 PLC Option Card 
w.rr.nty 

Pertod 

N•m• 
Cus-

Add .... 
lnfonmtlon 

T•I. 

N•m• 
S.l•Of11C41 

Add .... (Dlatrlbutorl 
T•I. 

W.mmty period i• 12 monthl after inltallation or 18 m-- m.,.,factured when lie 

- l llllon - I• unldon-. .-. lho gua-mrm may vmy on the • leo larm. 

IN-WARRANTY urvlce lnform811on 

If 1he def&clMI part hu been idenlitied under nonnal and proper """ within tile guarantee IBnn, 
oontact }'Ollr local autho~zed LS dllllrlbutDr or LS S"""ce center. 

OllT.QF WARRANTY .. .-1nfonndon 

Tha guarllllllMI wlll nat apply In Iha following ceoaa. 9\18n W 1he guarantee tarm has not axplrad. 

ca,_ WIS ausad by miua, naglig<nta or aa:illait. 

o.a._ was caused lly abnormal voltllge and """*'"'"I devices' molfunctlon (fallu..,). 

ca.._ WIS ausad lly on .. 11tiq111ko, 1lre, flooding, llghlnlng, "' Giiis natural calamltlos. 

When LS remepi;ile lo not -· 
When the warTBnty period hm expired. 
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2.1.1 JI!! Al6!!1 · 

2.1.2 lll!I 'i'l!I !!l"f£ 

2.2 .111/!l' ~l'! . 

3.1 am ;i"' 

4.2 E!!C! Jl21 

4.2.1 E!!C! 'i!t"l 
4.2.2 ~Al l!ll!!AI E!!C!Jl21 
4.2.3 ~l! El~ . . . . 
4.2.4 6~ ~ii"< EIOICll 

4.2.5 EfOI Ill :ll cl 

4.2.6 ~ll!'EI "121 · · 

4.3 !!:£:Ji!! ..... . 

4.3.1 !OS!::::J!!l!ll '?al 

4.3.2 !OS!::::Ji!l!ll *11~61 

4.3.3 l!!Eltl§ 
4.3.4 :ill[/ :1121 

4.4 l!'l'!S!S · · · 

4.4.1 ~ S!E" 

4.4.2 STlP S!E" 

4.4.3 PAia: .S!E" 

4.4.4 !i!l!!S!E" l!!i!I 

1 - 1 

1 - 2 

1 - 3 

. 2 - 1 

. 2 - 1 

. 2-2 

. 2 - 3 

. 3 - 1 

. 4 - 1 

·4-2 

. 4-2 

·4-3 
. 4-3 

·4-4 
. 4-4 
. 4-6 

. 4-9 

. 4-9 

. 4-9 
4 - 11 
4 - 13 

4 - 14 

4 - 14 
4 - 15 

4 - 15 

4 - 15 



4.5 Jil• 

4.5.1 llJI /;JI'! 

4.5.2 21 •"I il:lll On/Off JI l!!t 

4.5.3 "'!Al(Diract)eJe~ l'!/o! Jig 

4.5.4 Al~l!I l!lllAl21 M~IJI~ 

4.8 m12i!l ;ii.i 

4.7 Alt: Jilt 

4.7.1 Af8 'i!t~ 

lll15l!t el·•lll• 

5.1 111•111 71>1 

5.2 WJ Iii il"I 71>1 

B. 1 l.Hl!IJI lo · · · · · 

6.1.1 !!!~~N%1 Jll!!t 

6.1.2 l!J"lilEI Jilt 
e.1.s P.J¥ e.iew~ Jl8 
6.1.4 PID ~IDIJll!!t 

i lll 7l!t 1S7 2!1ltE:l lllOl/21.lE:lli l'!!.8 JI& 

7.1 5'Jl!! !l! olli;ij •••••••• 

7.1.1 Al• 21l!! !l! 21 'i' IHI 

7.1.2 21 • l!IMI 81111 · · · · 

7.2 PLC 81!! ~f.S!'.I iS7 l!!t!tEI 1!!8 Jlii 

7.2.1 ISTl!!lllEl!'.I :MDI !l! 5'.UElijll "'*DalJJ~EI 211!1 · · 

7.2.2 AIDlll(PLC Bl!! + l!!l!tEt) · · · · · 

7.2.3 5'.UEl~(PLC SI!! + l!!lllEI) • • • • · · · · · · · · · 

I ll18~ l!ICI Jll!: 

4 - 16 

4 - 16 

4 - 16 

4 - 19 

4 - 20 

4 - 21 

4 - 22 

4 - 22 

. 5 - 1 

. 5-2 

. 5-4 

· B - 1 

. 6 - 1 

. 8-3 

. 6-5 

. 8-7 

. 7-1 

. 7 - 1 

. 7-3 

. 7-8 

. 7-8 

7 - 10 

7 - 24 

8.1 .!i!!:IJI ~ l!:C! . . . . . . . . . . . . . . . . . . . . . . 8 - 1 

8.1.1 JN2 · · · · · · · · · · · · · · · · · · · · · · · · B-1 

~;If 



8.1.2 Jll;; Ti'"! 

8.1.3 llfi!IDIEl ill'.~ 

8.1.4 lllilll>I 

9.1 !i!.4' !l! lHI 

9.2 !!!~ Jlli!I .. 

. 8 - 1 

. 8-4 

. 8 - 6 

. 9 - 1 

. 9 - 1 

10.1 si!Hi *El.5!1 Jll! lUI 10 - 1 

10.2 si!I•~~ · · · · · · · 1D - 1 

10.2.1 Effl LEDJI J11111112 l'.le il'i''ll :u1 1!11!1 10 - 2 

10.2.2 IUI LED Jf .d>~!! >!l'i'.5!1 3'~1 l'tl!I · · · 1D - 3 

10.2.3 lll•!!l'i'JI i!1~3~81~ ate il'i''ll 3'%1'81!1 · 10 - 4 
10.2.4 .!Oi:::Jl!I .!!.JIJI .;>!l!l!<IXI ate il'i'.!!I 3'111!11!1 1D - 8 

10.3 .Si!liii*EI ill~XI ID - 7 

10.4 "lfi Afi!I · · · · 10 - 8 

10.4.1 lll"ll!JS',.5!1 .!"!i!l!t ~· :ii Cllll 10 - 8 
10.4.2 9!!1l!J£.!!I si!I• ~• !l! Cllll 10 - 9 

10.5 ~li!l:'i!E llli!I · · · · · · · · · · · 10 - 11 

'i'iil 1. Al~E! i!l.5!1 • 1 -1 

!j! 2 - 1 

¥ 3 - 1 

"'"' 4. 1$7 2!111El iil'i l'J"I llf2/DIEl ~ 4-1 

'i'lllll 5. PLC Relay IHf~I I!!!! QJldo • 4 - 1 



}!! 1 8' JH 9. 

~I 1 ~ JH R 
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RS485 1 ~~ (libt>w-AlU Muter /Slave) 

HA18 LED 2~ (•"l;fUI LB>, "l"I ;EffOI LB>) 
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IJOIE( !i!i!! •Eli!l(Clll'l)32 i!lt!•Eli!i)• AHIOIOI "1~ \'J"l!!I ~IOIEI Ill RTt; ~IOIEI 

!!~ 



'? II! • .II. 'I lJ 
ll'IJJ;l • ~-~i!J JIB 

-. 2.lll~IOl!I Al~d! Jllo 

-. l!llJ!!i!::J!ll lllll Jll!t 

-. IJOIEI 1Hl Jllo 

-. IHl.!!~.:11!1 CllW "9 

ef~!j! • llOtcllQl"~~¥Elgj il!!!t~:D. ii. il!ll3101EI• C!Jlll2JL11 ~-et C!Jli!ll•~ 

1!!1!!6f1' Jiit 

•"I• • ll'll¥i!¥EI llltllt!! e"ll:!.11. 111 e"IGIOIEle "lfl~IOIEI. ll.Allt%1 tili :;>ti 

!IJIOI "1111!! l:!ll.~1111.11! 1!!1!!1111' Jiit 

9~• • PIOT(Kll.WIN)e ll~gfJILI Llllll!! PS-232C/~ Jllo• Oll!SIOI 1:1 •I:! Al,;', 

l'llt '?"Iii + :ll£"1 ~1!!811ifi1' Jilt 



12.2 llll .2li!! 

JI.II. 

Lml RUN LED 

l.ED2 ERR LED 

SW1 

Jl 

J2 

/;\/ 
/! 
i/ 

. ' { 
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BMg Pl.COS 
5G Q~~.s 

NON o S!E. 
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~JIJI :ti;!! ti!ll!!' ll.Jil.ql !!'~ +lll5H11 08ll it@- ~2.1· +WRUrJ. 

~ 1/0 21!11! ~ llJIBE! t11• 
I ~ rtOIEI •i!iot ~ 1/0-"l l!!ll•it 'ij ""~ 

lllot 0101x1 'il"I i!15'11AI .!!.I:J.11~ ~ff AJ~C5f;:ll ~OI illll2.•~ ~El• 

14~ il•OIDI~ W2'~ J;UHtUct. 

:!l&.:::l!!I l!!C!1ta1 

[B.S.::J' AIOI 
!!.~:ta~ JJ!it•B mx1Qt~l!!lll1'1J enai~ ett:it• 

;z.s.::i! at:Qlll 
-:-•1tuo. 

I 

I eit1111 01a1x1 wec ;!l!!alAI I :!lil:ll!l-"l 1!!~01 ll.il.811!! ·~ OIDIXI 9"1" lllr.!ilot il!o LI 

ll• •"12.ti~I •"lltLICI. 

I ~ l;IJt 1 6'11 it21• IU<!! • >18 611<>.il liOIJIJI "!! >I 

<'.I "~IS.At [)ll'l ii@ 1t;?1• *••uo. 
Bil :1:121 ~ XtJll'!i'! 019 

I 
It- 6-0IDi, 3'fflEI ii~ fiJliiU: i116! 

~ <l'lot Ill', tll!!2ii:i11.i rtOIEI l!!flll;!J 

It- 2.5.~:ll ;JI ~"j;I tiBlllii 

2) i!!EIEI§. l!!C!llt"i 
PLC :!lS.::1!!121 till!I l!iOI 21ae1~1 'i'l!!"l.2&. ll;!l!IOt II jijltOI lltl!lft '1J'i' , XliiOlltAJ21 :!l 
S.:::li!I l!!C!• 91'!81:il llfAI e!El~.E :!!S.:::ll!lotl !IB'81e l'!C!• :112181e l!l"leJUO. 
Oli!lf! 2!il:jijlt!l C!'\J ':'OI lti!l'!'l= IH!.9 ~EHil!'! C!.!:!i!I 810! UI':' !!l'!''i, !21':' i=i!!I 2! 
Eltl!'! §, 2fi#21 e!Eltl!'! i!!ctl'll>JOI 2ll!IUO. 



4.2.2 eAll!ll!!AI l!!~~CI 

1"'8 OILl21 ,;>,>-1 l!I<'! lltl!IAI IS7 ern1a 1!8 PLC 81!! ~f.!:21 Jll! ~~g ii"lli Jtl~ltUC/. 
::Ji!IU. ftAR!21 l!ll'!AIOll• !t"tli l!l'l':il. •"I!! Off i!IUC/. ::J;!l:il, 1!11! ll!TIAI :!18"12 
5! !i!1!11 ;QJUIUC/. 

1) 10llS OILl21 ~Al~l!OI lit~!!! ~'i' 

• CPU e !i!l!!li ~l ... ltUO. 

e>JWi!!!! 1C.OIU 

11 l!oAll!1! 

1!1'!£~~1,\1 Pl.01 ill!&te l!l!!!OIE! ~1!1'!211!11101 &llll!!iil!l-91• .!o:il&IOI :ii1818 

<ll'lll• 'ill!HJI B:Al~(+ms - +(::I•) {11!1• QoAl~l!.01~ ltUCI-. 

4.2.3 6~ EIW(Scan TlllB) 

1) 6~ Ell!! Jtlt'f~ 
~!!! Efi!I!! AllJ:l)Jf "lf!I!! ~!!! :!!.S'.::Ji!I Iii l!!Elll!!! :!!.S'.::11121 lli!IAli!!Jlf Pl.C U'l'Ali!!!'l 
'&fJIJOIOL ~8 a~@ 08~0I ~!HM =fl!i!IW * 2l~UO. 

(1) ~!!! Eflll • ~~ .!!5::1!! ll<!!Ali!!+l!!Ell\l!!! .!!5:rn ll<!!Al i!!+Pl.C I..!¥ ll<!!Ali!! 
• ~!!! .!!5::1!! ll<!!Ali!! ... l!!Ell\l!!! :!!.s::Ji!Jlil ~1211!! Afll:!I :!!.5::1!!21 lli!IAli!! 
• l!!EHll!!! :!!.S'.::J!! :lili!IAl'Zl • 1 ~?!. lH! lli!I@ l!!Elil!!! :!!.S'.::Jil *-WAli!!!'l ltJI 
• Pl.C Ll'i' 2ti!l>.i'Z! • :!IJll!!E! Al'Z! + 21a"l i!l:!!.<llAI Al'Z! + Ll'i' alOIEI lli!IAl'Z! 

+ Itel M~I~ lli!IAl'Z! 
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2) 6l!! Elg) !i!.LIEl 

(1) 68 E/1!18 cut ... ~8 !I* ll!~IOl(F) l!t"IOI J<l~llU[f . 
• F50 ' 6'111 E/l!l.!!l !1111it (1•• 8-'ltl 
• F51 ' 6'111 E/l!l.!!l !l"'-it (1•• 8-'ltl 
• F52 ; 6tll E/1!1.!!j ll'!lliit (lH 8-'lt) 

4.2.4 ~u ~~~ ao1m (Scan Watdldcg Tl1111r) 

1) 'lllll ... EIOIDll= Af8AI !!:~:::J!! Ol(!IOI .!!11'! !'!C!Al!'!a i'laSIJI 'ltSIOI Al8811= 
EIOIOll!ILl[f. C'lllll ... EIOIDl!!l i'laAii'll' KWllN(!/.!!l JI!" llli!lalEIOIAI tll!'.!IL.l[f) 

2) 1'1Xliij EIOIDI!= !'!ct8 6!!! i!l:ilfAl2!1i i!/AIO!CfJf. Gilli;;! i'lllAl2!0I .!i:ilfS!'!, PLC .!!l!'!C! 
Ii "'tAI 8AIAl7l:i! ll"lli l!'i' Off !IUCI. 

3) AUJAI !!:S:::ll!I .;.9sc~ "'ll!ll!! 'i'lr.'!I !!:S:::l!!I Ali!l~IAI !'!~ll!'! i!/AI i'laAl<J (San 
liatctml Tine)!!! .!i:;JIJI Olet%1!'! 'llJT' lnlii .11881!'! lllUCI. 
'llT' 1!1!18 !'!C!lJ!'! i!/AI EIDIDl.'!I i!l ... All!!I .!iJl'llSIOI O'i'EI AIW"'il!l!I Cl.II Al'"t 
llUCI. 

4.2.5 El-01 DI ll CJ 

Cl'IJ !i!.li.21 EIOIDle Jll"'IA!aOll Dl2/ !llllitli 9JIA171e JIC!61 EIOIDt ~UCI . On il~I DI 

EIOIOl(11JIO. Off ili!IOI EIOIDt(l(ff), "1~(1111). llonostlblo(Tllllt). Aotrl-rlblo(lllTG).'!I 
5 !!tl'IJI i!EtLI Cl. 
A12ll!l'lte 1!nB EIDIDte 0., a; - 6663.5 a.. 10.. EIDIDtt 0.01 a; - 655.35.!i~IJ:l Jl"ilt * i!EtUCI. Al~I!! U188 'IX Serles ~l!IEI 1!!8 PLC 11~ 71" !!:S::::JClllY lllftll!' !I l!t~SI 
01 ~~>.12. 

xxxxx J -r:: EIOIDI lilll!IAI 

EIOIDt l:li!!l!!A 

EIOIDt !!tl'l 



1) On iili!llOI EIOIDt".I !!llfiit i'IC!:ill ~l!f On/Off 
EIOlot!!l l!!llit!! ~ a!WAI l!IC!Sllll, l!!llitOI jij'!!Ali!!DI £ 5!0!1!! (l!!lltit=joj'!!it ) 
EIOl[J!".I iltiill:fl!f(Txxx)• Qllt~IO. 
on ifi!llOI EIOl[J!".I EIOl'il£e Olill ::Jtl'I' ilDUO. 

11 

2) Off 'O!i!llOI EIOllll".I !!lllit il!C!Jll iH On/Off 
l'J!!l;E2!01 QI ~I!! EIOI ot!!l lE!!ll!ii!llTxxx)g On .rilllOJI l'l!!l;E2!01 Off~ I!! EIOI ot!!l I!! 
!lit l!ICJ; AJ'tt/UO. 
t!lllitl! TOFFl>!WAI l!ICJSllll, l!l:itAIZ!OI t!l!IAl21DI £ i!1511!!(t!lllit = t!l'IAI Z! ) EIOIDt 
e'!1i=!l!f(Txxxl• Off ltUO. Off iii!IOI EIOIDt!!l EIOJl'J£l= Oli!lil i!!;O;U O . 

11 

EtOUM !!~iU:~ET------v 
11 

3) ~C!{Tlll) EIOllll".I !!lllit il!C!Jll i;fi!f On/Off 
l'J!!l;E2!01 On 1!11• 81'.tel l!!llfi!IOI i!tJl810! ::J 'r'titOI EIOIDI illll!f ill~I £itl!ll!! EIOIDI 
e!!ll!ll!f; QlllUO. On€! EIOIDI e!!ll!ll!ll! 2l'i!l'J!!IOI On ll DlmAI on; ~Alt/UO. 
"Iii EIOl[Jl!!l EICll'J£e Olilll!I i!aUCL 

ta t1 t2 13 h ,. 
fMMtW~•·----------+ ~------------
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4) S!!r.6EllOI• EIOIOl.!!l !!llti.t 'i!Jffil/ ill'!! Qi/Off 
2J"li:ll!IDI On %1~ EIDIOl!!I •"ll:li!l(Tm)8 On CIUCI. EIDIDl!!I •"l'al!IOI On %1~ l!! lllit 
DI ~l!litDll £'it!IJI l!!~le 2J"llili!l!!I On, Off ~·· -'i'AlllUCI. l!!lllitOI ~>litlll £'itl!I 
~ EIDIDI -~lili!ll! Off !l:i! l!!lllit8 "O"DlllUCI. 
S!!r.6a1oi• ao111t!!I EIDl!!1£e 011111!1 iteuo. 

ti 

EIOIDll!!lHll~ 

to t1 

5) 2J§.2JJI• EIOIDt.!!l 1!!111-.t 'i!J~:il/ ~'!!On/Off 
21~~'2!0! On .!il~ EIDIDl!!I -~l:li!l(Tm)8 On .!il:i! EIOIDl!!I l!!lllillDI 1!!!l!lill¥Et i!l,:.l!IJI 
Al"tl!IOf "0"01 'ill!! ·~i:li!IDI Off lilUO. EIDIDl!!I l!!lllillDI "O" 01 £1JI i!~I !!:OAI 2J~i:I 

i!IDI Off-t018fl!! EIOIDl!!I l!!lllit8 ~Jl9!l!li11£.£ OAI i!C!lilUO. 
i!l§.i!Pt• EIDIDl!!I f'ICl!!l!Ce Dl211l!I iteuo. 

ID 

EIDIDl21 2ll 

-. EIOIDl-"I 2lle llCI ' I ~!!! Ellll t ~!!! Al"IDlkl•EI EIOIOf l!li!l-"I ~ll~fllil Al<'!' 21UQ. 

Cl'U 'i'.!!l olf8Ele l!l~C!l:t!!I ~&~l,IJ[Cff-+Dnl• i'fel!ICI l'lAllAJ• 9i!IA!olle olf8Etl!ILH:f. IX 
Sori11 l'Jt!IEI <'18 PLC ~I'! olE.!!I olf!!'Ete Jf<'Hf!!'EllCTUJ. i!l~Hf!!'El (C11l) , Jfi!l~olfl!'EI 

(CTUlJ. i!l3l!!'EtlcmJ!!I 48,.Jf ~euo. 
~~Ill! L.118~ 'iS7 l'Jt!IEI l'jl!J PLC i:ll'! 31.!: IH!IDIB' ii l'IO!O~I CI ;;<j>JAl2. 



L-l> J~..s'J 

l!'lil:J> <S> 

I--

l 
R"'Eiri t2 

I 

1------l ... ~ Q'\l:J 

I 
Rrmf.IUlllD(] 

I 

I . 
Rrl<!r.!<11 

·on11 IOIO~ IV3lil IDl!'li!~ 'R"'Eiril2 li!UC l Rrl@F.I. 
13i!m Rli!K (E) 

·nne 110 ;ic(m~Jli!li!i.i= I05 101?11• al!'r£ii 1vi..F.1 :ii:wiltit2 
'f.l loli LI) !!(XXX~)li!li!i.i= lol3iilE ial3 ID 0 IOiivii! IOl!'ll'.ii. 

µ ... © ·1 -f·~ 
xxxo cu.::i 

0 Rr:i.i~ 
'Ololi lDIO!i IY3lil IDll'~I' Iii IOR"'Eirit2 '(O)R'O!lo • 

13i!HE 'Nii! Iii 

·nnli 110 ><(xxx:iJi!li!i.i= I05 100 i<l!' ll! iil 1vi..F.1 :ii:;vir;12 
·t:Jtlla'll !!(m~)li!l'!lo;; lol3iilE lill5 I~~ h!:ll'IH~ IO~Jc& IDll'ltli • 

µ··· © ·1 +~ 
XXx:J l\L? n R'l"lii~ 

·onli lDIO!i IY3iil 1Dl!'li!i9 Iii CU)R"'Ei1Vl2 'CO)R'l"l@r.I. 
13i1HE RIC nl 

110/l.O li!lii! ll!:iYlil !l!lb:ii IO l3i!ll~ ( ~ 

'f.lhr.!13;!11E 
~JQiVI! ao.0.. 511!11'.ii f.llOID Ii IO!l!IUI IO!l!ll!iil 'IEIYlCiil 5!1! 11I iil ~13;!1JE Iii. 

'f.lhr.! 13;!11E ~JQJ!!:IR •~a;!;IE loRrlor.! lo HCl ~13;!11E ivli!lC. 
'f.lhlil 13;!11E l<>Rli! ~IEIYvli! ~ll! ll! ii ~13;!11E <vii! • 
'f.lhr.! 13illE l<>Rll ~IEIYlliil !!l! ll! ii ~13;!1JE Rll • 

i!fMJ §vii'. 
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• ;!1'1! C!:ll: 2J"IAI l!!lllilk~ 001 if LIO. 

• 1.1>eli!l3S2!!!1 {!1;1; OllAIOIM l!!lllilk~ Hrn, llolmeli!l3S2!!!1 QI~ OIXI OllM !!lllilk~ 
1 i!l~~uo. l!!lllilkOI ill.l!lilk!i!O 3JtU ill.!!.!!! ll:"lllll!I ex .. JI On !il:il, l!! lll ilkOI 
ill.l!lilk!i!O "tJtU ill.!!!!! ll:"ll!ll!I Cm JI Off eruo. 

(4) l!l 31!i!EI 
• 2J"l3Si!!(O), ;!l:l!.3S2!01 ii ill.l!lilOI 1!!!"'.AI 2lOIOt llUO. 

• 2J"l3S2!!!1 l>hUIXIOllM l!!lllit8 1 §Jf. !!lllilOI ill.l!lilOll £:.ti!!• 1!1•!±2!!!1 l!t~ Ollll 
OllM l!!llli18 OOllilUO 

• l!!lllilkOI l!!l!lit!!! ;>j$ AO!i!fi!f CxxxJI On.zl:il ;!l!ll!C!ll. 2J"'!AI !!llli18 0 01 liU O. 

• 3l!i'El!!I !I CI JI* "15'.E ~l'llEll>IOI !!13UM iill!f!il:i!. 210!! 3Si!!!!I On Ali"~ Off Ali" 
OI ~~ ~l'llEll>l!i!Q e ;>j$1'! ?l~.!!.JI Jl~e!Ul:f. 

[ !ICI JI.;>.,£ C =--"--~(-_!_) 
- 100 t, ] n : ~El (I) 

1, : ~l'llEll>I l•l 

• fiEl(n)e 2JO!C!ll.!!I On. Off A12!Hll!! ''Hl~li!(I)~ RAl!!t 3'! 2J UO. 

On 

Qt! I Off I 
T1 I~ 

T1 " 12 !!Ill 
T1 

n = T1+12 X 100 [I] 

__lL_ 
T1 > 12!!11111 n = - T1+T2 X 100 Ill 



!!£::11!1!! ~~I!! ;110!• 1!!!Wl51l:l'I i!!.ll!!t 5!€ Jli.R±§' '?i!l'illll iS7 2HttEt l!!8 PlC SI! 
31!:.!!I ~'i' IJ'IJ'i'.!!I Ull!t RAll~I !!£::1!1101 liU!ll'IUO. 
Oli!I!! Jll!tR±1' 1111!!"1.!?.st Q8]f ilOt f!!~!IUO. 

JI lo "± 2! It .. ""' • 
~!ll~:::li!I • 111 ~uora IMl'l&JI \!tlif.!ae bl•• 21aieua. 

• q.gi itOI ARI.Ji~ 2120~ .Q;i~~ ~.filOI il.!IS. Al l!: l!~ct aJ-i?I- lli!:J.l!itl 

LH• llilll"JI e.!B~!:. 
'9-l!lltUC/. 

• 1 ~!I iii! i12J Al~ .!i! D .._ itaJt i!Ulll: \11¥ 
~:J.i!I 

II- 1 ~!I iii:!: ,;ji!J All! !i!D Zl All! l.~OI iUU! ii$ 

~ ill!ll!! AlaL""l2J;. ~ 21• 11011!1l: l!l'i' 

:21¥~811.!!. 
• 'i¥ !!Elil" l>!<tCfl aei l>! .. I!! lli!I• -:>l!l•UD. 

~::::ll!I 

"' .. 3111!8 llElll !!. • :U .. 3111!8.!!I Uli> 11%1 1!!Elil" lltlAI -:>l!l•UD. 

55::::11!1 

hl!:!'P-'a!!.~Y • ~ztOI ~· ~JilE!l -0-W!tUO.(Cf.l.L'iUlg 2.li:ll~ztOI O'l'!I itfil.) 

!H!! 'i'i!AJ. •8 IJ'IJ '!'"I 3l~-11%1J I 11.M ~at2l i!l'i'OI altl!le "st:::ll!I *1!1 1!1"'1~1 
r.1010! llllllllUO. 
""':11!18 Cl~Jll i!8 '?i!l~l 11!21 2!ct,.21• *1!111.'UO. 
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c1i Jls 
• -"llDICI l!ll'J81Jll l!!~~e C!~I! Al2.ll!IJI 'i'18IOI .!!.£:::Ii!!IDI "felEI i:,i.tC1£ 0 -"t1¥B 

DIXl"I 6iiil~IAI \!!~~££ l!!C!lil ?l!lltLIU. 
• 68 .!!.£:::Ji!I J!!111 ~ l'J'l"JI l!!Bills !l:e .21'i' !!!E~ills .!!.£:::Ji!llll !!I!! l!!Bills J!!111 

oH!OI {!l;;J1!! i!l'i'~ 1!!.11 1!!!111~1!! .!!.£:::J!!llil i!!'! ~;IJel:il e!iiil'iHo l!!EO!i!:ls .!!.£:::J!!I 
ti *111t1LIO. 

(1) Jlli; 
• >!'JI · Hl>l'Jll!I£.!:: -~~ll= I.JI· .21ljlCJ:lllt ll2.l~IJI -l'l~lot 6~ .!!..!:::::J!!l!!I !!!~ii ilEt 
~XIAl?J• Oll't51l: Jli..ii 'i1~1!1£.!:: ll2.ll!tLICI. 

(2) -~ 
• l!!EU!:I!". .!!.£:::Jl!!lg Oliljjf i!OI 2 ti~!:: '?!!llLIO. 

- l.Jlljl l'J>l'JI l!!EO!~!". : IHE! Al<!!<!!>l~I 1112.1 .!!.£:::Jl!lli -1-llllLIO. 
- .21ljl l!!B~!". .!!.S!:::Jl!I : l!!EOf;j!". .2.iilll 21"151l= .21¥1>!~111 1112.1 .!!.£:::Il!l!I 

?llJltLIO. 



4.3.3 e!Eli!I!! 

e!Elill!!. Jlif~I Cl!! Ol!IW 5JI 'i18fOI 1S7 e!l!IEI 1!8 PlC Bl!! ~f!'O ~ !!"-:::li!HllJ S/W et 
KGLllN~ !!"-:::lill :;>!E !II e!Elill!!.OI Cl!H i.11111/UCI. 
(K<l.llN~I Cl!! AIAl!t Lll8!! KGLllN Af8i.llllAI• lt<E8tOI '/'lllAl2.) 

ENO 

!!!El !U!l 3 

+-(..;.!!-~:::J-11-3)'-4'/...... l - !'IEti!l!!.2 I!!® 

e!Et!l!!!l 2 

(!!~:Jiii 2) 

-.l!!Eltl!'l= ~l!J!! ENl'i!lll 'il~I 'ltl l!ltOl llUCI. 

-.e!.811§ *'-II ti '?-t!!!'it"Jf W@ ~Etll~ ltof!llAI ~~~ .. J f 

lo!! 'l!• l!!ll <l>llllUCI. 

-.a.I!. Qi Al .2.@ ~Etll~e tl~OllOlll ~Bi.IUD. 

-.l!!Ell:I!' ~!!JOI "'ll!iPI "l!ltAle .A.l!I !!~:::ll!J~IAI 

El 'i!lllll -l!IOI 2!()10lll "31~010t llUCI. 

L.5'"~ I 4-11 



1) llli!IOIEI 411lllYl!I 
...JQJ~ 

~ ~~chOI ~~chi I Pll!Tlfll l Pll (CALl l !II~~ I ~'itsD I HSCchOI HSCChl IHS 
~ml I!!~ GU:! E~~ HSC ch ~~ 

Ch 0 

r, :If 

~l!!~:!I: n 
l!!-':'JI AJ2!: ~ • IOmsec 

Edge ~"I: 

HSC Ch ~:!I: : 1"""3 if.t';ltliti.HSC ITICl!JIEiDIAi .¢1!! 

2) l!l~JI !!!Eii!I§ 
l!l~JI !!!Eti!l.!!e lllCIDIEllllM l!IU~ All!DICI 2!Eli!I.!! .!!.!i!:::li!l(lOINTl• tltlltiUCI. 
187 !!!Illa l!!8 PLC 21!! 3fSlllMe TDll!T(INT) 0 - 7 JlfJ.1 B l!ll'J l!l~JI 2!Elil.!!• J.18 
Ii 'I< 21:il >t>tllll l:HI AIC!l!!l!IOI JfloltUCI. 

3) 2J!j! !!!Elil ... 
l'JJ;I !!!Eli!l"'.l= POOO - l'OOSJJIAl21 1!1"1 BlHl Alli Jll;oflUCI. 
-91 :::li!J!!l llli!IDIEt l!!!l!lllllM 'lOINT'e l!l"l'JI 2!Eti!l.!! l!!!l!IDIDl.'INT'e .'ll'i' 2!£01.!! I!!! 
l!l1!1Llc:f. ll'J'i' 2!Eli!I.!! @!l!IAI ll!Alo.!l!ll'! l!l"l~.!!21 ~&.8l~U!h!i/l51Y• l!!!!l JI~ 
llUO.) 

-, 2!E111"'- .".£::lll.!'1 :112!AJ2!01 2! ~i;t llJI 2!Elll"'.JI 211 Ollt 1111181!!! "15 2!E111"'-11! 

1"2!11l.ICI. 

~"'""'"" 
~1!1Eli!l!!l!1Jl(~ ... l!llllAI) 

'i'Allll.ICI. "15~11.11! J1"18101 *l!llll.ICI. 

-. e!Ell:lii !!.!!:llH! llCll B JH N-3 JtSltLlct. ~~. ~· eJEll:l!i. 1 JH N-811.Qe! W~JI ~El 
lll!!e "1CI TJllllII Al& Jlltltl.ICI. 

4-12 I L.S'"EL.2c'7Rlc 



4.S.4 :iH!t.ll i!.I 

1) :U.l!l!!I ';>!!' 
:U.l!tg IS7 2!1ffEI l!!§ PlC 15<!! 31£!11 :IUll:ill!I, Al~!!I '?alll.>!ll 2~ II! 2!~ ii:l:il!ll 0111.>ill 
I: 80!1 .21~ IM!IPJWQ. 
:;Jtjg Al~lil.!!j 2!1'liii "'i>I J;<!'!li l!IXIAl3le ~:;at 2£21 Aff!Xi~l~I :ill!tlH!I ~:il· llli!I 
'l':il !H!8 "1111811= i!l:ill!I" 2£.S :;il;;ltLIQ. 

• 157 2!1ffEI l!& PLC SB 31£ e!S'llOl!!l :ilil 
• Al~l!I =?-91at~ 2ff 
• Alf!Xi .!!:.S:Jl!I 41ili l!!C!Oli!t 
• .9J!;!JIJI :ill!tOll .21!! Oli!tille 

2) :ill!tlll~AI tii!512£ 
:ill!t\lll!IAI PLC Al~i18 :ill!llJ&!I !ti!IClOll Jl ... l!l:il, :ill!t2SOI 1!121 !i!1!!!1 l!IXl1!1'11..l ..,Ii 
etl..lQ, 

(1) PlC ~SlllOl.21 :ill!!" 
CPU!;! 5 PLCJI l!la'J;<l'!li ll 4 ll:!e tl:ill!IOI lll!i!'I: ~¥ Al~l'Jg l!IXill.>EllJf -81..lQ. 

(2) A18Xi .!!:£:Ji!!l *lit! l!!l>!Olli!t 
Al8:!1 .!!:£:JI! *-Ii ti 1!!!!181e Ola'2S! *-~12!1>! 2*!!1 i!l'i> Olli!tliill:JOI IIAIJI Zl::i! 
Al~!!l8 !i!l'!!I ..,1!1111..lO. 2!1>! *-lit! l!!C!Al<!OI 2!e!:ll2! ;!!Al llll!IAl<l!I 1;1'1U l!t'I 
8 21e"I .5i!ii01 l!ila'"l2S! lllOIJI 2!'1 Die Al~il!! l!IXia'BIJI ilUQ, 

(3) £1•m1 :ililOI 21!'1: :ill!l;!ll: 
.9J!;! lllOICIQ>JIJl!!l :ill!liii PLC!!! IHJAI .!!:~:J!!2~ illl:~le :1!2~. tl:ill!I ;!ll:AI 
Al~liJg l!IAJ a'BIJI -'l:il. i!l:ill!I i'!eAIOlle a.>aiet• IIAl3f:U. l!!ctg ;!;!UILIQ. 

1) :ai!IOI IU!I!'! i!l'i'OI" :ai!l2!VI ~+UIOI RIUI Xii!lt!IUO. 

2) Oli!t~l <H! ~Jjll,lllg ~I IO!t !;.i!t•Ml Oli!t~ lllH ll'EftlOI "°lllA12. 
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ll14B CPU¥ 

Ql\J¥~ li"tatEH~le fllJN2E, S'Ta'2E, PNJSE2E ii 311-l'i.Jf 21euC1. 
"I li"t 2EAl9.I l!!C!~2IOI Cllll ll.IUIUCI. 

4.4. 1 l\.N 2.EO 

1) .!i!E t'lillAI MCI 
~8 ~!!! Al"IAI a101E1 1!1!!1!11 ;!;Jl§!Jf .;.willll. !!.S:.::1!!!11 ~:lll!lii i!IAf~OI o;. !!!J JfioOl'i' 
• l!!E:!llUCI. 

2) l'!&Ali!I~§ 
11JllCI 21!!.~IAI~ !!.S:.::1!!!11 l!!~ii o;.tll!IUCI. 

(1) l!!Ei!l.S !!.£::11!!11 Jl83'.Z!ii i!lllofOI l!!Ei!ls !!.£:::l !!ii o;.!!ll!IUCI. 
(2) fl'I~ !i!ii.91 '!!lat lt"t, •"I Olli'• i!IAfl!IUCI. 
(3) WC! l<llil"°' ii JIEI l.1¥ :1121!i 11UCI. 
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4.4.2 S1lP !i!E 

:!!S!:::li!I l!!C!!i Sf:IJ 1ll:il rm atBIEJ .!i!E21LID. i!l!i!..5 STilP!i!.E~IAlet KllLllN!I li!! :!!5! 
:::l~".I l'l•ot Jl1'>1!1LICI. 

1) S!S l!li!lAl".I :t!CI 
•oi 01a1x1 1!12111 ±JISl:il •oi cl:!!alAI• ~•llLICI. 

2) !!!C!~C.I Ul8 
(1) 21•0! i!l:!!i!llAI• *tillLIO. 
(2) l!j"I€! .!i!ti".1 !!lat 9"1. •at Ol'i'• l!l'.AfllLIO. 
C8l lie! Al~I.;. Ill JIEI LI¥ :Iii!!• llLIO. 

4.4.3 PNJSE 2.E 

:!!5!:::11!1 l!!C!OI WAI l!XI€! !i!.El!ILIO. OAI IU< !i!.£5! 901111 i!l'i'Ollt l!l:IJ£1JI Oll'l".I atEI 
"'El !'ld;OIOl l!'l'l'ilLIO. 

1) S!S l!li!!IAl".I :t!C.I 
'10101 ~"l".I ;!;.Jiii. 21110! 01a1x1 ~"I ±Jt• ~•61XI l'.l:il !i!.El'!l!I'. "ll'l".I @l'latEI• 
~;>;lltLIO. 

2) !!!C!~C.I Ul8 
(1) l!l•"I i!l:!!i!IAIW .;>tlllLICI. 
(2) l!j"I!!! .!i!ti".1 !!lat §"I. Iii"! 01¥• ;!IAfltLIO. 
C8l •"1 .\1~1.;. 111 JIEI L!'i' :lli!lil: llLIO. 

4.4.4 6!l!l!i!E l!!i!I 

1) li!I!! £"=<>.i l!li!!l 'Yel 
li!i!! !i!.E".1 l'!i!IOlt 08:il it@ l!ll!lOI l!!EILID. 
(1) iS7 Eltllot i'l!J PLC 81'! 31£1!1".1 !i!.E 310!1 ".I!! l'!l!I'. 
(2) 157 EJlllEi i!!!l PLC&!!! ~fEl!l"-1 Cl'U'i'".I llC!:!!sOll lllJUllN!i l!l..,810! l'!l!I'. 
[8) .!05!:::1~ ~·\!!' •Sll)p ~l!l'Oll ".I!! l'!l!I'. 

2) 2£ 3IOll ".I!! li!B £'= l!li!!I 
!i!'= ~IOll "-!!!! Ill!! !i!'= l!!l!I'. 1!11118 Ofill Ril i:IEIUO. 

!i E. 'J "jj !!!! l!! !i! E. 

IUI J:lll IUI 

S11I' S!llSTIP 

ll.5!~ FUI : to:IJllN ~~ ID O~OI!! i!!llll 

PMJ/llSI i!l.!i!!ii S11I' : KllllN Olhl sro>OIOH"' <'!"l 

<i'i"' Pl'IJSE : KllllN OIAI PAUSE OfOIO! 1!1111 

~ 2i;;oi,1,1 2i;;mu !!lei £11IUI2= l!!;!llile ;iio;i P1.C al!! .ii;;e im 11101 i!!~l!! 
. 
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4.5.1 llJll!:!ft 

1) Jll!i 
(1) ml~E! 71801i!! CPU .lj"f IS7 2!tlta 1!!8 Pl.C Bl!! ~IE.!!I Ol!>'~'i'· l!!E!ole 718eJ LI 

Q. 
(2) PLC Al~l!!l.21 l!!l!IA ljiiJISl:>ILI l!i"l\!i Ol~OI !!!till!! i!l'i'-, OIW i!lta!OI Al~l!l.21 S!l!i"I 

l!t:Q il Dll!t!tl!!71~lil 911'.l!tLIQ. 

2) ~~iil'I' i!IAI flOIOI 
lllT(llotc:f"*'tl Timar)!= P1.C .21 ~IE.,.otLI .:1:!!.!!;"0I 011>1<11 .211!! CPU ~'I'• i19iill= 71~£!~ 
lJIC!Dlot£ :Q!IR.;. !(QrLIQ. ~!!!a~~ ;!!A18IOI ~!!!a~OI :Q!l>l \IDT AIZ!!i!Q Z! l!l'i'<ll 
I= l'LC.21 1!!~8111101 iUJ.ll:i! •"18 1!!¥ Off ilL.ICI . .'E@! Q'IJ £9!!1FULEO71 ±li£1:i! lllli!I 
LED 71 lllil!<lLIO. RJI • IEX'T l!l!'l,CAl.1 !Hll'<lt A111811 ~~etlOI illOl:Ql= i!l.!i'l= lllT l!l!'llt 
.1181!fGI lllT AIZ!lil ilelot Al;}! 'l'~AIS!. 
(lml!ll!l!!I !>'.Ill!! Al!!l8 w.sJE!l-i\l!ll!IOI !!!.Ii !t.HIOI 'l'CIAI£.) 

!Ill[- llll'-

3) ~ICl;:t;::; :i<usrn~ 
CPU¥ lllli!I llli!IAI 2121!!1 l)li!l.i!E• ~91111101 FOOllOI ~Uitale Jll!t21LICI. 

4.5.2 21•111 ~Ull ~/Off Jig 

~lll 1!1Rl!I 1/0 71~~ !!£:::2!! tlll!li.:Ule ;!;JtlilOI 1!1Rl!I ~2111 ~lll£ ()i/Off II i!l'i' 
.1181111= Jll!tilLIQ.(WRff l!li!fil/ !lllt A18Ale OUTCFfl!li!IOI 'i'C!ilUQ.) 

1) ~Jll l/Otll!l l!I~ 
;!llll 1/0 tll!H~ eJl!I, el!ll!l2111£ illHIUQ. 
Qll!l8 21•"1 21218 Qll!l!IDL ';!llll 1/0 Qll!I 818'01 HI@ All!ll;!EI li"l&>UQ. 
~lll 21R"l 5!1101 l'J"t.llOI ~Al llt01£ ...il!IOI 71~11UQ. 
Kll.llUJ CJtlt::lll~llli<I i!Ull l/Otll!llil C!lilll!IUCI. 
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'2.!0llDI ~ ~~XI 
Cl~fOI~ FEOC BA98 7654 3210 FEDC BA98 7654 3210 
POOO 

P002 
P003 
P004 
PCOS 
PC06 
PC07 
POOB 
PC09 
Pnln 

[ C/!11 1/0 ~~ ~~-----------~ 
r. .2.!!. 

C-fll~"l l!ILI Cl. 



~~1 01• ~~:ti 
P" F O F 
P" E r E 
P" D r o 
P" c r e 
r B P" B 
r A p- A 
r 9 P" 9 
r s ..... l~ ~~ 

r 7 0 7 
r s r s 
r s o s 
r 4 r 4 
r 3 r 3 
r 2 r 2 
r 1 r1 
r o q o 

~l§llst i/~1110 l:llOIEHi IHltUQ. 

~l§llst il~I 1/0 l:IOIEI •!i et§• ~"11.>UQ. 
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2) Y;!ll l/O~l!!I§ ~* "llDIEI 211l:l~EI 

~:1111/0l!t~ l!!l!!I~ ~~lllOIEI i'.llll!::EIOI 1HHILIO. (J}i!lld .!!.i!.::ll'!2i!.!C ~"111/0JI\>~ 
.113• * 2l6LIO. 

It ~ CIHIOI~ 

i/"111/01'!11 21~101• iii! 11910 

D4100(i!li!I 21111 21CllOI• i•O 
i/"111/DllW 21~101W i"I 

D4104(!1i!I e111 21CllOIW il"ll 

D4800(l!i!I 21il ~1011'1 il"ll 
i/"111/D•!ll ~1011'1 'il "I 

04804(!1i!I •111 ~1011'1 il'll 

3) ~:!II On I Off "l2.IAI~ !ii jji!ll!klll 

(1) i'Ul21~ 
Ill!!!~ Ill!!! at.!!.CllAI All!IOllM Ill!!! 2sOllM l!IOI~ 111011'1 ~ i!Ull On I Off ii. l!!l!!l!! l!I 
i!.!!I l":IOIEI• i'tlll Gli!8 CllOIEli!. [l~SIOI 21"101Dlll l!l"I• ~H!•LICI. 
(1}21111 Af8;Q .!!.i!.::li!!I~ i.!"11 il"llllOIEI i!i ~:Ill l!!lJ 'i!l"I~ ~lil l!!lJ"llOIEli!. [l:llOIOI 
IH!• llUO. 

(2) ~'lit~ 
•112 Al3ll .!!.i!.::li!l \!!~ Qlt!I l!!ll' •• •II i!l.!!.illAI Ali!IOllAI, \!!~ i!l;;tJf 90l2le 
•"I OIDIAI 'i!l"l.!!I lllOIEI ~ ~:Ill On/Off ii. l!!l!l8 i!ll!l.!!I lllOIEIW i/:111 l!!!l!l8 lllOIEli!. 
IUISIOI 601 5'.liOI 6"11tUCI. 

(3) i/"11 I /0 JI .. Al3AI 'l'.!!IAllt 
• i!!l!l.!!I Off =>On, li!i!!2~.!!I l!!i!I ii i!I~ ~11111 .!!I!! ±"IOI 7,[0l!C Oli!!Oll !!!.l!l.'illlle! 

On I Off till "llOIEle a>U 'i'Oll .!;!l'!SlOI 2.leuo . 
• StOP 5'.~0llAJ!C i't:!ll 21 ·611 "llOIEle ,i,_JJ .'ilXI aeua. 
• ~lll'i'EI !Iii!.~ lllOIEIW tl!l~:;Jl} R llllllle tl!llllOIEl'll'i'Jl'W 018~0! 1118"1 

2/2/.!!I tli!!il !llll!! • .\13810! 'l'll!A12. 

-, :!<Ml!! Allll!llll!! K<UIN Alffl!llol Jll Ht !!2121"1 'i/Jll 1/0 jilll' lilc 11.'!;lllOI 'HIAl2. 

4.5.3 i!!iAl(DlrectJgj•ill l!WJlis 

'IOIV''l!li!l8 Al8l>IOI 21R"I ~l!l8 2l.!!.111AI 112.i!.M .!!.i!.::111 '9-1!1 !Ci!i~I 21"1 lll!l21 ~Ell 
8 iliAI lilOI 90I l!!~OI Alll3fJIW, \!!~ il:il• iliAI •II f!ll!IOI •"lat~ 111111 ~881JI 
>HHi * 51.ll!rLIO. 
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ll14B CPU¥ 

4.5.4 lll~E!I l!UJlll"'f ;l.l8'Jl5 

Oli!tlU!J!?.5! e!OIOI Al~!IOI l!IXI!! A12!.!!o;..~li!tUl§8ii Ill!.;. EllOIEI ~IXl~EIOI Xll!t61t 
Jll!tl1.IUCI. 

1) or"iEl J l~AI i!il Iii UIS 
~l! Ol"lg Jll!t l!IC!Ol"l!?.5! 16 JNlJIXI Xll!tllUCI. 1H!Jl!ll l!IXIJI IU!lole! '1! ltl§~I II~ 

!! Ul8g Xl~Xl:U CIC! 1H!lll!ll Ul801 11.i"lllUCI. 

'ii .. ~li!t !i!l!!ll 

04901 - D4ll04 1.ll tUJAI~ 

D4SUi - D4llCll 2.ll ~JJAI~ 
Oli!tJll< 
a mot~ 

D41l61 - D4964 16.11 UJAl'I 

ti "' UI 11 • 'ii 

04lm troll ct~.!!:~.!:: 

04901 hllllE !Ill'! 511. 

l>l9CE 111!112 2ll'ill 121' 

1)111)8 - 3'..l-5!-:ll~ 

04904 troll Oli!l:i!!: 

3) ;Iii~~.!!!~ i!l1!. 
l«l.lllN ~IM C'IOIEl ~210! Jll!t.25! Xl'i'JI l!~le XJ~:m;1 lllEtUCI 



14.6 Dl£i!.I ~~ 

CPU 21i0fle Al§l!Jt At811 * 2!e ~ Jtll 5t!BI Dl2i!IJt Ull!t!ilOI 2!EIUO. ::i ft l!IUe 
At§l!Jt Al-"l!ltt :;>-:l!IJI '1181 "1{!11!! A18lJ ":~:::l!!lli lll!tl!le ":~:::11!1 0!122.IOl:i!, 01!!! 
l!IUe Cl~IOI-"• lil!tl!le l:IOIEI lll22.I elUCI. 

Bit l:IOIEI l'j ~ Word ~IOIEI l'j~ 

POO IXDlO 

ila"i i'!~IOI T 
P63 •p 

lllOO Ull;' ;;!~IOI 
D4300 

(3,040i!I] 
1>4999 

U1119 "M 

111.:0 !!DIEi 21:11~8 

-¥!£ 

j_ 

U1!1l T1llO 
"!'i"UI¥ 11~101 EIOIDI illli!lll 

U191 
(32i!IJ "M T255 

(258 oords) 

KOO T1llO 
~ ll~IOI EIOIDI 1!!llll 

1<31 (512i!ll 1(" T255 (258 oordal 
FOO cooo "'* 11~101 3fl!'EI llli!lll 

F63 •p• C255 (256 oords) 
LOO COO) 

1!13 111a101 '>tli!EI 1!!llll 
(1.02Hll .,_. 

Cl'.o;5 l.63 (258 oordal 

soo -"£1 111a101 

TilOO 

EIOIDI (100.S) S99 

{ 100 • 100 •1•lE 
soo. CXHal. 99 "S" 

1191 "l" 

1192 
EIOIDI (1Chs) 

T250 "T'" 
1251 

EIOIDI (1m) 

T256 "C'" 
am 

3tl!'51 

C256 
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j4.7 ATC Jla 

iS7 e!tHEI 1"8 PLC 2~ 315 Al2.l~OllJ.I Jilli!liile ATC JI!!:* Oll!liilE'! Al!>\;!lgj All!/112.IU :U 
~01"1 s• Allll!t2.IOll Oll!llt * !1.1.eLICI. RTCe ;>;!f!tff, !le ;;,Aj1!);>;!AIOll£ AIJll~"I"* Jll 
";llUCI. ATC• l'IAllAl>tl'> Al!>!! li';<ll<EH i;l!;! !!'211:::JOll •81 DH !>~DICI ~l'il!ILI CI-. 

4.7.1 AIS l!/el 

1) AIJll l:llOIE! ilJl/illil!I 
(1) K<LWIN:!~ 'i'EI ifJI !ii I!!~ 

g2.1ei£s•~!;!~~OOMA1~~!;!•=~11ua-. 

dll!ll!il O"':J(ll)• l!loo ~H< 
q. ~4f·D~~=·~·2UE1 AJ~A) 

!!) 2UEI JJ'l<D 
!i!S\!!~(M) 

U.iiJHB> 

•&ail•••••m·~JJ";}I ~.!i!C.S.> ... 
l::lli:';!!:!: \:!!~(£>... 

IJct0'£S<L>... 
e~=<u>... 

il:ti~eil ... 
;Q$Jl(C.) 

•111AI Dl22J(f) 
EP M<t> 
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(2) ~*l!!illDl.5! lllJI 
"'* llalDl.5!5': Dl211R~ i/01 2UaJI Jll>'!ILIO 

!t+W~OI W2!! UI lil I!! Ill - h9eCli eel!\ s• 

F054 h1215 121111SAI 

FllOO h4Z41 42~ 41 ~ 

F1l56 h1!l01 11l1JO l!\Cll,119.111 

(3) 9.i!R!! 1!11!1 

2) Al2!2AI 
±5iF. / 1JHI 

-. RT1:Dl1' •SIAIQI AIJICJOIEIJI O\Ol;ll ll!)J 816UCI. 

-. CJ'\J 21111 Allillt Dlle l!l!:AI il!!QI Al~l"IOIEt• l!l"l111JI Qll!ISIOI ~~AIS>.. 

-. AIJll'IOIEt 1!1'1 Ol!!l!!I l'IOIEt!! RTt DI lO ll'i'e l!IOl"i~.5! li"IOl)J !ll~UQ. 

~I) 1411 32 ill 25 Al 

-. RTtJI l'JJJ .!Ei. a1il!Jt 111111 * 21eu o. 01 ll'i' 1.11.5!¥ A1~1 a101a• moi 0\1!! a12m 

81i~llJIUQ. 
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ls.1 &1•• n-<!I 

IS7 2!1!1Ei l:!8 PLC 31:! 3fSOllJ.t lil~~e Q~!;I ~"l8 N'N/PNP 9'."111 2'i' ~l!l!f :i!. 21.~U 

0 . 
6"l-';!£ :'ii.I!! !;!81• 'i'l;;81A12 i!I~ !1111 Jllllll 1!!£2 1 !£ Of~ on. 1 ;£ Of~ Off£ AHHI 
~AIJI HlrtU Q. 
l!i'.1101 •"l-'i'~ Al88 l!i'.1101 *~~ !ll:Jli!lil Dltll ::Ji!IOll !!:Al !!IUQ. 

JH 
100 .IQI 

! 
K 50 

. .. .. 
,'\ '\ 

C> 

I!! 30 
JI 

\.\.' 
\.\.~ 

20 

10 
'~, 

IC 12SV ~t!t'i'8f --
'\ DC 'SN ~t!tl;lel --

K; 250\' lH!l'i'SI 

0.5 2 3 5 10 100 

-JHlllll:!-il-(A) 



lll 5 ~ el. •111• 

ii ~ IS7 21111El l!!• PLC •I! :n: 

i>J"ll'l<o Siii 

U!'ll"I ,.,. '11821 •2! 
l!l~lll"ll!llll DC24V 

i!l>4i>J"ll!!!I '"" JiHH!lll!l!Jlt DC20.4 - !lUN (;!J•8 9'I Oil.II 

llCll 'iAI i>l"lll* 100\I 'iAI On 

On l!!tl I On l!!iT ll;18V DI~ I 5.7 MDI~ 

Off l!!i>J I Off l!!!I DalV Ole! I 1.8 r.I Ole! 

W~JIW ~ 3.3 ltn 

1011-+0n ISM 01811•0 
-&S-AI~ 

I 0n-+ Off 15-01311"1'11 

"'l!!lli"I UIOlll 

2) 21~ UHi!!£ 

Jll" !!-)<!!! 1111<! 1!11?1!! Of11 :::ll!l:ill ill"fUO. IS7 l'JIJIEI 1'!8 PLC I'll'! ~IEOl.11 :ll;ilOll­
IJC i>J"I il>t!! 1!~Ql31l!!~±~ ti"I .!i!'i'• Alitlll.!C~ sioi ~euo. 
~18 ~l!!!!I E!:!ICI TB1 • :!1~181 L/EILll!! Ot!t:ill ileuo. 



•AS'<:' 

1) lit! ~H!!-"I J3(11'11/P"' l!!"I l!lll) • 011~ i/01 llll!ltUQ. o i:i~k ~;-;c 1 
2) ~Iii 'ill!t.!!l .21'l' EtllCllTBI) I! C:Hl:ilf l!OI iil!!ltUQ. l!!!!I~ 6'U!!I Oii! liiiDtAt PC I! 

~ll!!8BlleUO. IPl-1'5 2'i' 51111!! 11111~-"" lfll!!llUQ.) 

PLC 

~·- "" .:::x .tj 

• PltP S'S 
1l ~18 'ill!!!! J3INP1t/Pll' 1!!111 l!lllll It Qla i!!OI i!!!l!l11UQ. 

Q~:,: : :' 
2) ~Ill! .211'c.!!l .21'i' E!llQl(TB1) It Ql'l,._ i!OI ~Hl!!l'IUQ. Oli!ll ::J~ ~li.t ll ..;. 111!1;01 l" ~I 

II@ B:Xl-DIOllM 24V • .2J!i!~ ·~· * f.J,.GUa. ::J. .21~~ •~XIE 24V • 0111- 0ll M PO• 
iHl!!81.!leUO. (PH'5 2'i' 51111!! 11111.!2£ ~Hl!!ltUO.J 

PLC 



lll 5 ~ el. •111• 

~ ~ .. IS7 2!11te l!!e PLC al! >IE ..... HI 

•1!!110! ill.IOI•!!! 

l!I .. ¥81l!llltI1rn OCMV I 2A (lltt¥•fl. N:Zlm / 2A (alS 'Y • 1) I 1 ii 5>/a:M 

<l-1-¥81l!l11t/ I!! .. DC5V I 1M 

<1Cll .,. .. a11t1 a., KZm, OC110Y 

Off A( 'rjiii!!!; 0.1m'. (N:Zlm, !Qizl 

llCll JU• 1!!£ 1,200.11/"l!l 

Atll lli!I llt8 

JI JI '1!I 2,000 l!l.11 Ola' 

l!l'l Jl~I l!!tt I i!!!J'i'ef 10 l!ll( Oltl 

'!'II 
1!! JI OI 

N:Zl1i I 1."-', IC2!IOI I 1A (!Dn' • 0. 71 10 l!l.11 01 Q' 

N:Zl1i I 1A, IC2!IOI I O."-' (alS'Y • 0.3S) 10 l!l.11 01 Q' 

OCMV I 1A. DCIOOY I 0. 1A (L I A • 7•) 10 1'!11 Oltl 

Off-+ On 
81i1All!l 

10 nm Olet 

C...-+ Off 12.11'11 01'51 

2) lltOI UNI!!£ 
l!! ~1118 S?JJ;! 8Altl(TB1) '11 P"O·f'<P~AI fl 4 JH"-1 8AJCll •ill i!Hi(lllalOI •ill 4JH) !ii Alil 
II -!o ill1il..lc:/. ii~ l'i\11~ c:/§~ ili1il..lc:/. 

I I s z 
[J 

1 :!: 
It! It! 
};! };! 

~ 
;r:: 
8. 

~ ~ 
~ ~ 
" " i> i> 
.!l! .!l! 

5-4 I L.5""~ 

F':il P'J P4 

~ ~ 
z • 
0 ..Ill 





lll 5 ~ el. •111• 

MEMO 



le.1 LHt JIB 

6.1.1 ill.~3M~l(Pulse catch) Jll!I 

JI@ ~\<!~le 6 i!l!!l •">~ill 210li!li!l(POCOO - POOOS)OI Ulii'~OI ll.leuo. 01 l!li!l!l Af 

8~11!! ill!! CJAllil l'J"i£S!. ll2111 4 Ille 21 151¥1 !!l ·~ lll">C!A• l!!i!IO!JIJ l!/Dftil 
* ll.leuo. 

1) SS: 

•">~01 ill2' CJ§.Jf 210!!;1 1111 ill!! QAJ&I 210!25!.e ~i!llt * Ille !i!.llJf IU!I MOI 
Al8ll!!l !!l!r.lllS!. 9"101 ~llllS!. 4-W&fAl Rle i!l'i'Jf !l§UQ. Olct!I! i!l'i' 11">>11"1 JI 
l!:W .lliJM!!! il± 151¥1 !!l Df"I' •8 ~!!l l!!c'-CJ1u1 l!l ~~2S!. ~ i!l tt * 21euo. 

2) !I± 2Ji!! !!!~Iii 

POCOO - FOODS : 1501"' 

f-11 I I I 

i=~' .I. '"' .I. ~· .I. 
e,. ~<!US 

~~1 ·.!I± 1!ilµs !'.I lt">C!§Jf lil"liH! lil'IOI tOll!lOe 3!• ~ !i!Jf ill l31DI 

::i l>llH Jili!ltlWCI. 

~H2 · elOIOIDIII ~IOIEI l!l!!Hil On1'ZILIO. 

~~3 • lil"IOIDIII ~IOIEI l!l"ia Off AIZIUCI. 

4) Af811.t\11 
111 Ktl.WIN !'.I llli!/DIEI 11!1 t:.l!f 9"!11UQ. 
12) Jll" 11121DIEI !l!!l lll">lflll l'J"l~I Af!t~f:U.ll &e l'lA• ~ llll l'ILI [}. 

(Klll.WIUJ Ill!!! ll.1111!! L!l!!8 l!li! Afl!!li!!l!lltll!! !1'!"810! "l'~AL2 .) 



L i=- - F 
"'' F - F 

I 00 mm [i44 - ji91 

, f _I• l 

EIOIDi ~)ljj 
100 msec COO - rrnr-
10 msec 1 92 -~ 

1 msec 251 - 255 

IO msec j240 -~ \'.J;lj~ EfOIDi' [io- ,m,,, 

I mm 125' - ps5 

C ~-~ 

D' [m- - l4li!r 
s p;r- - ~ 

PLC §o..'" S!.E:. 

P" e!H fJl 2-1AI ~~ go.,i­

r c11::11 ~~ ·~ 

~~ i!Ei AI Z!" (ms) : 

-. •~~11 2.1~.!:!.~ ll~ Jfgt!!' ~~l:!:t11e peoo.. POOS mll~&llEJ >Hllt * 21-e:uo. 
-, li~~11 21~~~ ~~81Il ~~t!! II\!!' Clll~ ti~~~ fi~&tUP. 



6. 1.2 Ill illil El (Fi I ter) JI 8 

IS7 2!1!1EI a• PlC l!IC!!!I l!l'i'ill"I~ KGLWIN DIAi 0-1000.s 1!11'1UIDllAI ill"I All!!*• l!!lilllt 

* 2.liliLIQ. All! !!i!IOll W21 21~ All!!*• ~l!l8fOI l>!!l{!I~ afS!!! Al~l!I~ 'i''°llt * 21 
ewo. 

1) §~ 
!r.Ol<!:Jf BIOi lltl!!lllfl: !!i!IOILI ill"ll>!A!!I ll~ilOI i!!iR!!! R2!5!.st "llillfe 21fili!Ot 
OllAll: 21"!1>!.!!:!!I ~EllOll 11121 Al~l!l!!i l>llii!IOI Jl'i'!i11: 'l!l'i'Jf BIOi !!l~llLIO. Oli!l 
I!! i!l'i' Afli~JI l!lli~OIDI "1!11!! ill"IAll!I*• U!llll!! IHliltS!Q •I! l>!AI: ill"! 
5!-'! l!!Of~OIXI 81JI lllli!Oll 21~1>!.!!:!!I 21i"I£-'! 2!!! li!.!11• Alli!Cll l!IXll!! * 2.l&LI 
Q. 

&l~OIDIXl IJOIEI 

IJ"'lOIDIXl r:IOIE! 

3) Al§l!/111 

---M ----1__,-+--I -

u-r--L 
=hi 11 

I l, I I 

(1) KCUIN!!I llt21DIEtll• Gt• il"il!ILIC! . 

(2) JI!:! llt21CIElll!!I ill"! All!*Oll llEtiit• 1msE!1'1-'! Qll!IOI Jllol!!UO. 

(ill"! All!l*I: 10 os!!I Cill!"!ilt!i!-'! 81l!!i1DI 2.leL!Ci.) 

(3) 81l!l8 2!"1 All"l*I: Allillle !i!E el"IOll "ilil:ILIO. 



I I :.. I· : 

~~BS§: I ~ t! IPIO(TUNJI PIO(CAL) I 

L Iii""" -F 
M: F -F 

I 00 ms ec [i44 - [i91 

EIOIDI il)IJ;I 
100 msec OOJ - rrnr 
10 msec 192 - j250""" 
1 msec 251 - 255 

IOmsec 124il _ ~ ~!ti .. EIOIDI ~ ,1cms 

I msec 1i51 - [255 

C ~ -125' 

0 ~ - [4500 

s: iro- -~ 

... ~ i!Ei Alt'J"(ms) 

o r 1 r 2 r 1 r 
4 r s r 



187 1!!1ffEl l!!8 PLC Bl!! ~·S~l/<le 11~'11 1!!Ell'.1.!o 2ii 11101 Jll! ~1;!'11 gjlli~ Al8 

810! !ji:I 6JH!!I !ll¥i!ll!I al6=i• ·MJlll-? :l.l1"tUO. 

ll @~ 
!ll¥£¥El!!I gj"li>!!l~I l:lllll llll>t5:li. eo.~• 6~ a~au l"!~1 111.01 :ill!/££ ~CJ• I!! 
RJI 21e i!l'i'~I ~31!! Jlls~UO. 

2) ~.!;! e!El'OI§ ~~ Al~ 

·PO-P5:10µs 

-. 'i'I 2Jljl 2JEl!;I!" Jti!l Al2l~le 'iJljl l!!EUI!" !!£:r11 2121 A12!DI ~!l'illl flt2teuo. 
All!:!l-JI "111'-' l'!Et~.E !!&::li!IOI llli!l :il21 11!:& AJ;>;~ 111'111 "i' 5\l'lilUO. 

il¥2'iill~Jl -------t 

,,,u "":111 :>f I "ll "":111 > 
21¥2!f:llH!!! l!!.a:::i• l&IM@!-
1!1• tl8SOll!! ~U~~.:J 
•a &i.AI •Et8t:11 tis !I 

~~~ 
~ 2!£:111!!!!.£.:J.M.Jll ?.I • 

I I ltll~i! CU.I ~"1~~::J 
118 J1:1<+•1tU Q. 

4) JI~ 

en ~"!:;; POOOO - P00051Jlll .!JCH 6 l!l!I A1a1t * ileuo. 
(2) iS7 1!!1ffEl l!!8 PLC al!! ~IS!!! 1!!Ell!:I!::: El~3l: .!J al e JH~lll till! Jll>l!tLIO. "l. 

l'!<"JI Bl~3!'l Al3 =!!*~I 11121 :::J l!l.;>JI ilOUiUO. I!!<>/, l'l<"JI El~31t 5 JH 

A18!!! i!l'i', 21'i' e!EI~!" EH~3e llCI 3JH~ll1 A18 J llsflLIO. 
(3) !ll¥ 1!!Eltl.E <E2!8 Cf& 3Jll1£ li!!l!I Jl~llUO. 

- Rising : 21.ljl i:!lill!'l 1!1'11!1 ~Ill lll~AI 1!!El&l.E Ill~ 
- Fal I Ing : £l'l' !Ill!!!! ~IY ~l:J:I lll~AI flEll!l.E Ill~ 

- Rising & Fal I Ing : 21¥ i:!li!l!!I J>ti't/81i!I OllJ llt~AI e!EIOI!" \It~ 



5) At8 l!tl!I 
11) KGLlllN!'l .l!fCIOIEI N• [i• il"lllUO. 
12) 2!Elil.E Dli!IDIEI l!<Ollld •Jtli 2!Elil.E 'i't!!!~~· C1• ~"I!! •• 2!Elil& !i-iT. 

Al@W l!li!I. OllXI• t!!!lllllLIO. 
IK!lllN ~I OI!! XfMI!! Ul8!! l!ti! .118!!!1!!'.ld• !liHIOI 'l"~Al2.) 

r *10msec 

JRising i:J 

e!Eltl!;. ~"l<'t JHEE2! 

C Rising 

C Fall Ing 

C Rlalng/F11.l I ll'G 

lHl!!Alll'l!I 

• 2!El~5 .!!i::Jl!I 251111!11!1 II! K!lllN At5DI 01!! lll¥L.18g KllllN .115tll!lld• 
!I iEillOI 'l"l>IAI 2 



6.1.4 PID lllOIJlls 

1) JH.9. 

IS7 eJUtEI 1'8 PLC liiol! ~IE.al Ull't!aot 21e PIO{Proportlonal lnteoral 0.rlwtlWIPI 
l!Oll at8IOI G!HtUCI. 
PIO 111om lllOICl{lt• IHI!! l.t2.S! l!!llOlJI ~AIOIJI 'i'li.ill l'!J.tfl i!!@ i!!R'i'alJ.t ~ll 
a a.t(l!!.ll ai:PV):ill, .110!81:;:]:!1 t!le &Ill it(SVHi Ulilt!IOI !!lH it:ill &Ill itOI ~Ol;ll 
21!= ti'i', t!!i!9i!IJI :::J ~019 9;1.0He 1!1112.S! ... it(W)8 Ui13IOI !!lit illOI ~H 
iltOll 01~.!r.111 all: lllOI~ Ulillll!<"!(P), "l~l!<"!(I). Dl~l!<"!(D)ll ~llAli!J lllOl&ILICI. 
iii, l!!J;I ilt:ill &Ill itctl ~OIJI lUe ti~. :J ~OIR Jll!2.S!. Ulillll!I, Olf!!l!I, Olf!!l!I• 
C!•!IJd -"'"I illll •otllLIO. Of~ ::lei@ 111~"1!!! PID lllot Al'°'l!Jll UEH! :::Jel&IU 
0. 

• CPIJ¥ctl.ll 2!/,!ll -!>llll'UO. 

• Cllll!! lllote"!.21 "'1"101 Jllsl!LIO. 
- pg15t, Pl goi, p1og15t !ii On/Off goia il:itl ~illll-<- 211iitUCI. 

R Pllll[Pulsa Width lblJlatloo) lt"IOI Jtlsf!UO. 
- :!110!2!/,!il:illl Alli:!IJI AJ!il!! •"li:i~DI PIM !!IBIS! •otOI JlltltUO. 

• 2!"1 ltlllOI Ollo! -<ow ltOICAlli:!IJI iii!!!! ~UI lt"llOI Jll!oflLIO. 

• 2!"1 ~l!! Ali!!(PID 2!/,!ll l'I~ DHI! OIC!§!E! atOIElll '181!= A12!)11 Allil!JI 
g!:!flt * l&Jll OIOI, 'i'3l!!!H!IOll !lie ~2!!! lllOIJI Jll!>llUO. 



:::RU.::J373..5"1 T e-9 
11Cli1 lol!!Hl'.ii! Jo(d~).;.Fv l~IR <Z-L !OD 

i21V 

Lftii!ifii! 

;t··--"!; -··r· ·:::\ I ' I AS 

al!>llo ICCl)I: 

,.,l!,.lc<l)I:-
li}Oi !tr.;! 

Ad 

1Ci2 lol!!l23i' !Oll:ii! <~-L !OD 
RIV 

(/ll'l)ll'lo3i' 

I (1101!!1'13!' , -1 
ftii! : ---· 

· n11~r<=; IC3"' "l1Ql!!3 l~(llS)ll' H l!o IO(lld)ll' HYii ii!olo e l'l 
IC(d>i)*1'11121R 211Jio "(!lg~;;> IOi;;Clii!vlY ii!E 6f1 1c;.Fv1~IR 101! JO 

<?.-L ~C:> ii!IYW21i< 1~291 llO(llS)l!! li§ IO(lld)l!!Hl'.ii ii!E IC(O)i)*Fvl<IR (10) 
·nn"'Fo *iilYliil* J;;(lldll!!Hl'.ii llO(AS)l!!li§ IO!ili1~ 

ICIY~iY lii(SVIB)l!! Fvi!i IO~ii!IYo • .., ~ ~ICli'I IC(tlii!tii>!llYo H3FvFvli1 (iYJ 
·n11eFo * llli1~ 2ol!! IOIOiYOOOV - 0 ICIY!iiY i5(Nlrf"Aft)l!!iil2 iii 

(IM'f"AN)l!! ii?v IOli!lo'I' IVICIO ·nnJH"lil IVIOIOiY ooov - 0 s(AllJfH•'I' (IR) 
·nn"' 

ra * iH~ ICJlii!~R iillJ llO(llS)l!!H§ 6~ =lll!lii* aii!(lx!t d)lx!tll<IR (12) 
·on~Hilo IO!o!tl~IR ii!olo IC(d~l*Fvll<IR 'llJIYHili' IO!o!tl~IR 

2 o 1Ylf IO(AN)ll' lo'!' IOlgllJ 1~(3)tlii! ii!E IC(O)i).;.l'/121R <IVllO ~-L F.!D (OJ 

:ifX ' ){=AJ'i 

·011~~ ilr~f'J ii:Hi18h iS"OIY* -:;:-10 E~ 
11!:<~-L ~D "ICii! loll! ''°:!' IOIYii! iilo 1-0lx~ll<IR HD l!B<llgfiil,'i\ ICtlii! (n) 

·on 
i<!l2§ ~ro liil!!lo:I' i511<1R llO(IOtl rare HYii ~re lie :3)tlii! f.!IO,\l§l<IR (IC) 

( lo!t d)l<!tll<IR (IC 

l<!tlO ll: (I) 

I<:~ <i 

lillilfiiY lo~ IC !i!k & 9111'. 



(JI) "il!'lS"tJ;! "!.ll i.t(SV):ilc l!!:!I i.t(PV)AIOIOIM C!l'\'!!LllJI !1/0!l!!t i!l'i'. :J !!!1:1 
& 11.tOHJI ~611 Al2!00 Ill<!! !!!1'11!!l:!li!c 3;"! i.tOll Jl"<"i25'. JlillmLIO. "18 
!!!XIOll QlolOI ~l~llS"ig 3;"! i.t(llV)21 1!!§1& JICl!!t * Rt22£ "ili'l!>"tOll 
21611 !!!1:1 Ui ~Jlf• ll!li * \!!@LIO. llf<!IM, ~l~llS"IOllM it~l!! C!Wl!!1:1 
(2!!~)· Rtil *JI l!l@LIO."ili' §"121 3;"! i.tOI 3;"1 iUOll Jli!l!ilJlmx121 
All!l!I 2'1!' All!Ol<!I i!!<'ll:il, Tl£ .HAlii/LIO. 

(LI) il!l!Jl!! !!!1:1JI l!tO!l!l!li Ill "il!'J;;"t8 <li!I 7-3>:ilf ~~LIO. 
(0) ~~~~~ *6.lQ~ B.~a~ei Q§j)J iteLIO. 

MV=Kp JEdt 
Ti 

.;>CJOllM I!! .;> !lli.OI "!l;!lS"tOllM21 "!l;!A121(Ti)i! 3;1!JiilOI "ll;!lS"tl!! <!iii 
JJI ~g 21e1JJ1 l!I *\!!§LIQ. "i. <:J~ 7-4>1!1 i!!OI "il!'All!~ <IJU e11!!. 3; 
"I iUOll Oil!! Jlil/~01 "tOIXl!:!S'. 1'!l\'!!!1:1S ~1J1e101 l!!lll i.tOI "l.ll <IOI 50~ 
;;11= Al2!01 ;iornL10. l!!I!!. <::lei 7-5>21 i!/OI "ili'Al2!i;i llJJI iill!! 3;"! ;u 
Oii Jlill</01 BIOl:.1 11g Al21 UIOll "l.ll iUOll ill2olJJI llLIO. :JOILI Li'i' 11g 
"ili'Al218 Al"~21 <;!!o~ l<itol!:!£ "iilll!! <IOI il.llitLIQ. 

(<!!) "ili'eot8 l'l=:AI mlle"t:ilf i!IDll Al§%IOI Pl eot. !Ee Olli'e"tli !li!ll!! PIO 
~~Q~ AJ~£IOI I~~ E!~Q~~ Af~9AI &aLIO. 



*'Iii;>, •21 SIXI 
!!!, i!!liOl lllll»JI 

•o. 

c:ll 01:.;;;;"((D;j"() 

All! 

All! 

'!-lll!ll"EU'IXI 51:;>, 
Amo1 ill~C!. 

[JI) 01:.;;;;"18 "lR lllSV)~ l!!i!lDILI ~!;!l!!;j.Q!i!. l!!llJf l!HHI UI :::! en• 
ilOPI -Yl*OI l!!!l~~(il~ All!DfCI l!!~fJf l!!*e ~~Pl•Jl))~I ~l ~J5le 
3!0'1 a/;(MV)ii l!!M~IOI l!!ll~ l!!!I• •OH'LICI. 

[LI) Dl!!';j'lg .lllOI lii"!OI ~8{iii •ot~le lii'l.Q~ l!!llJI IU!l iile ;!;Jl~I l"! 
Alotii"tii Jf~fotll!!ll• 111.1111e l!l112~1e:11• •~Jll i!l~A1:11 "'"' A:illJf 
21QLICI. 

[Cl) l!li!!.Q;;; !!!811 lllotCIQIOI 3~1 l!!iiofe ;!!~ l!IXl1t * 21QLIO . 
(i!I) Dl!!li"t~l,\I l!!llJf 11/l!!t~G! Ll,\I Dl!!li"t<!l ~"t itOI ~121li"t~ 3S"t ll.Q£ 

.<IJl~fXl9.I Al2!S DI!! ~2!012.1 ill!ll:i! Td.s! I!.AlltLICI. 
(DI) llll!ll!! l!!llJf illil.<12lS 1111 Ol!!li"t8 Gill Hl>:ill ilEILIO . 
(~IJ Dll!li"tli *"l.QS! Rt!!!!H!! Cl8:ill i!!EILICI. 

MV = Kp"TddE 
dt 

'JI "!~lid !'! * 9,lliDI Oll!Al2!8 3~1 !Ill!! Oll!liil!IOI i!lllilLICI. 
(Al) Oll!liil518 ~l~llii"t Ill "!l!liil!l:ill lllll PIDliil!l.QS! >.18.'CIXIE!, "iill"ll!! 

Dlii"! Ill PO;j"!.QS!.e Al85lJ.l 1lll!iLIQ. 



Td 

~) PIO li"t 
(Jf) PIDli"I~ Pli"I t 1 li"I t Dli"l~I !!!~IOI IHU!! .!;.!l~.S!£ MOll!tLICI. 
(U) lll~@f l!!;ijJI lit~ll i!I¥, PIO li"I~ Gi!J 7-7>j]f i16Utl. 

PIO&'! 

(<."~!.1!~ ..... , .. ,:::.................. P e"t 

>·~::_ 0 li"t 

All!-

L.5'"~ I 6-11 



DI) "Ill! 211!!Eel (Integral Wind"') 
S!e 'i'iii't1'1, !!ll~OllOIEH""tuator)l= :lll!!lil >.!:il 21'1UCI. ~. S!EH: ~.!C.!!I :Ill 

!!!01 2.!:il, ll!!e %1'!!! JllllOl!t.!!I iltlil WI. *JI 111QUCI. :lll OIJIJI lt\!I~!! 8'51 
~2! OIOllM "tiilil. Ill, :MOIJl.!!I •Ill ~"t iltOI llll~OllOI El.!!I •Ill !!Jtl \!l~il ~OI 
l..le ill'i'Jt ltjj!OfJtl Xie! llll~OllOIEl.!!I •1118 !lJll!IBlil Jll<lt ~l:IOIJll Slot Al ~!! 
.!!I :lllOIJ!lliiiil Ol:§IAlll !!I!! OIU21 ~~OllOIEl.!!I *1!101 E!~il * f!QUCI. PIO :Ill 
OIJIOllMe "I!! li"tOll .!!1811 i!!~l!!~J I Jtl"' 'rl!lllntooratad)!IUCI. OIS!. 1!!811 l!I!! 
1101 Di'i' '11All'l, !!!!81 tte !!!!11101 ~i'i' ~i!! Al~i!OIM , "I!! 212!E21(1ntaural 
Wlndup)i!l llUllAl31Jll euo. 211!!!:2101 \ll~!ll!ll'l ~l'> Oll OIE.Df :l!ll!il OI CIAI ii~~ 
EHS!. eOtJtl=llll= Di$ 818 Al2!01 ±R'ilUCI. 

211!!!:21 !!~8 Cli!I 7-ll>OI UEll!l Hl2/ i!!lllUCI. <Ji!! 7~01 Pl ~I OI J l21 Jti! 
ell", ;EJl.!!I !'l~PI 111-'i' 3!2:!! l;"t;i.tOI aH.<;> '-!JI !il:i! , !!lll'>OllOIEI!: ~l'l1'fOllAl 

!lJll!/BIOll Oll"!UC/. Oll!f i!!OI !!!il'>OllOICIJI !lJl!ile! :lll Ol~l:lJf :MOIQl~Oll .ill[!!! 
l'!ii!!ill:J II/JI !il:i! Oli!tt'! l'l1'!Jf "ili'JIOll .!!Ill! .,_"i!ile! ~Ol~l:le ~H 'i> '11AJJll !ii 
OI l'l;t!Jf g*JI !ilOI "il!'!tOI ~l!'~I '51g iUOI ii Ul»I AI i!l'<Pli'll!Oel Jtl~ !lll~ 
EH!::. ~Jll i'ILIO. Oli!tt'! l!O"IOll .!!l!I !!!AlliU!!, .Ji!IOll UEI~ Hf21 i/OI ~~l>I f" 2 
t!l¢1o.§.• 'I/JI ilUC/. OIS'l i/!!, 1'12!.Eel !!I!/!!, ;!;JI l'l~JI UH'i' f" i!l'i'. !Ee f" 
21i!!, i!IHl.!!I S!e"I &Oil .!!l&OI llt~!H;JUC/. 

"Ill! l!fl!!Eel !!!ltlil l!IAJi!le 1!1\!I!!, oti!t JtAJJt 21euo. :i :!tOIM Jll!I Wi!l 
.\llf£le l!l\!lli!!, ~~OllOIE1• S!ll!li!lot Allfi!le l!ll!l :ill l!llrJl!ll •111~1 :Ill!!~ 

'i'OI llll~OllOIEIJI .!l::§l!<l:IJ.lii Ill "'l!!Jl.!!1 l!i"tlii l!tJ:l81e 1!11!101 11101 A18~UCI . 

10 

... ··· -... 
.. ·· 

.-lnlegraJ 
/ T•rm 

<.Ji!! 7-11> "'!!!! l!f2!E21 ~IAl.!C 

• 



(2) PIO llDPI 'i'l!! 
OI l'<Ollde 111111 'i'!!8 Dl~ll PIDllOI• PllOI, I JilOI , DJilOI 1!121". U'rOI 4-"IOI 
QI!! 2!E!!! tllHi !tUCI. 

JI) Piiiot 
Ol~:§le! P JilOI l!lii 4'"12.ot WEii.ii!! Cllil:il i/EIUCI. 

P(n)=K,(Sf/-PY) otJlld tt.e ~li!I lit+ at, S'le 411.l'!ll ,Pl/e !!llil 

U) 1.lllOI 
A12'4t Al~l'l~lld "tl!' 1!18 Q8:ill ~01 UEllJ! -!' ~eUQ. 

I(t) = K, {E(&)ds 
T, 

DI "Iii Alli t ~I QICilDI Dl!!Cill!! 01111~ ii~ 6101 fJLICI. 

!!!._=K' E [OIJlld Ee l!!it(SV - PV)il UEl\:IUCI.) 
dt T, 

CIAI 01"1!1 01~~ A1311!! 

I(n+l)-I(n) K, E(ll} (OIJlld he l!!•i!! A12!) 
h T, 

CIAI Dl'"iii "t~ !IOI Qll!IDI 1'!<!1811!! Cllil:it ~eUCI. 

J(n+l)=J(n)+ K,h E(n) 
T, 

CIJ o JilOI 
I!!"< Al~!!l~IM DI!! -~ Cl§:ill i/01 UEI .. * 21euo. 

TD dD(n) +D(n) =-KT~ 
N rJt ''dt 

OIJIM N 8 :i!~Ill &Iii llJt~l(Hlltl Frequency llaloe Depr06&loo Ratio)§ UEI 
L!:i!, ye .lllOll't "i, Pl/ !ii UEll!IUCI. OIJIM ~!'.11110~ 11 ;<!8 01!!1!18 -QI.Ill 
!!!it• 01gmi,, ;<!01 OIU21, Pl/ at• 01g@!Qe ;<!1!1UCI. 

3) Df~Dli;I ~~ II! 1!11!11:11 
K120S ~IM AllHle PID.lllOlll IHH~ Cllil:ill i/01 21t~JI ~euo. 

No. JI 
PID8 PIDl!I~~ ol-111 

PIDllAT Illi lt;!;(l<Jto Tunlng)ol-t!I 
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4) Dl21DIEI i!!l!! i! i!!ill 

Jt) P1061!lfl l!t2101EI Qll'J 
lij!Mft" 

'=!Lt~~ )J2.t: fr-- (1 - 100 or D~~) 

"a"'" ~;i : ro--
<o: Xfg 1: .¢§ !£= O~!:!I) 

~§~atv: ~ C0-4COJor D~~) 

·~Td !.t~-i-1------~ 

~.:1: ro--- (Q.-400) or 0~2: ) 
tlEH ro-- (0-400J orD~~l 

.il~ID ~Ol.:3. 1U rnl 
( 1 -lO or D~~) 

t:JIZUto11:JI.~.¢ 

(H OO:O or D~~) 

Dl!IAl2.t: ro---- CO - 20COJ or D'El2ll 

~~Al2.t: ro-- (0- 20COJ or D~~) 
D~~ 'l!l -i-1 :00 - 04999 

(1) l!!C! ~!!! Alli 

PWM ;t.]~------~ 

1tcp;:;:71 i- ( 10~1 00 orD~o:!ll 

-~~g i- P~~(P40 - P57J 

BIAS~: ro--- (0-400J or O~!:!ll 

PV'V(~ :rJ) : ro-- <D~o:!!l 

Sl/V(if.ll): ro--- (0-40CO or D~!:!I) 

l!!C! ~!!!Allie QI.Ill l!!C!Oll AtlHle eJ •WIOIEts lllOl.2e !'l•l!J All!eJLIQ. 
l!!C! ~!!!Allie 10HH Scale Up'il2!225l, ~I• SOI 2 !! 010 l:IOIEI• lllOl.2:il 
Jl!21!! 2025! llll'J811!! !!IUD. llll'J Jlal!/ l!l~e 0.1 !!(lll<li!!: 1)!;<EI 10!! 
(lll<lil : 100)~1J:I Jll:l!llll, 01 IOI lll<!ile 10 !!(Atil:!I &l"ll!l~e 100)11 l;JOIM 
e ~!!IUD. 
1111!!"125!: Oler.II PIO.lllOIJIJI l!l•81Jll 5"t8IJI ~aHldl:: l!!C! ~!!! All!il Al~!!I 
All!l*!?I 1/10 Oll!ISl C!l'J8IOIOI !/LIQ. All!I*~ Al~!!l!?I IHIJllE!gitOI l'J~QJEll 
21 63!.Dll £ite1i.a1 ~21;, AJatt lil!IUD. ~. Jfa l!I l!I. l!!ct~!!!Alatt "tJll ci 
l!lll* "I' l!l•I!! MIOIJI ll~l!tUO. 

(2) li!i'!S!!:!ill'J 
Al8:!IOll !?JI!/ *g~l'.:ill A)g~C!il i.!"itlLIQ. (1!!l!ll!l¥1 : 0, 1 or Dl!l!!I) 

(3) *l!l<>"li!! 
.;.g~i'!il 11 l'l'i'!?I .;.g±"lilil .IH!lttLIQ. (l!!l'Jl!l'll : 0 • 4000) 

(4) ·~.1111!11!1¥1 
All!i~l'.il II l'l~ • .lllOIJIJI ·~· * £le ±"Ii!!!?! Jl±il:ill JIElli!!il Xll!lllUO. 
(!!H!ll!l'i : O - 4000 or Ol!l"I) 

(5) :.!'!'Ill !:01;!; .lllJtHl{Hlgh Frequency Noise Ooprosslon Ratio) 
:.!'!'Ill !:01;!; .llJIE Oil!! §"!Al :.!'!'Ill !:01;!; l!ll!!~ fllOIE Hitt~ LIEll!IUQ. :.! 
'l'llll!I ~01;!; l!ll!!OI =t~I ~eJ'ill= l'l¥Olll= .JJl!li.! l!ll'IUIOllM l"'i!!~ c'!!"lel:il..::J.W 
.JJ 111g l'l~Olle 1 Sl l!!l!ISll!! SLID. 
01 aig Scalei.! i!!CI OfLIJI lll!i!Oll 1 'i'EI IOAIOIJ!I l!l~a!~ l!!l!lell!! ilUQ. 
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(6) Hl~l<lllOI Hlit{>"l-
Hl~le"l!!I Hlt!ii LIEilaUO.Hlt!{>+e 100HH Scale UpE! illi All!lltUO. 
( 1!11111!1'11 : 1 - 10000) 

(7) Dll!!All! / l!ll!!A12! 
Dll!!/"ll!!Al2!!!, ll~E! l!!AIOll alt!! Dll!/"ll!ii"l!'l 3'"1i101 Hl~lii"l!'l 3'"1i125! 
SlJl~IJJ!!I A12!1!JLIO. Al2!tll'll!, 10 Hll Scale LI>!!! ilil AllHtLIO. 
(llll!ll!l'11 : 0 - 20000) 
!Et!! a101E1 a1x1~E1-"l il/;2~5' llll'lll * l?l.111LIO.OI i!l'i' Xll'll3 c:llOIEI llAl~EI 
!!I ilOI ~JI llll!ll!l'11JI 1!4XI 815'"1 'i'!!ISIOI 'i'lltAl!i'.. 

(8) !i'.SllS .:iil!l(Dl!l'JIOl."i!l'.lllOl,Hl~l.lllOI) 
!!ll!IQI 11121- <lllOl:S"lg Oli!llj/ i!tg,LICI. 

No 
HlllJllOI "i!l'llOI Dl!l'lllOI PWMil!!I llOl!>"I 

l 1CEnable) O(Olsable) OIOlsable) O(Olsable) Ul1JJ8'1' 

2 1(Enablol HEnable) O(Disable) O(Oisablel Ul!l"l!!!li"I 

a 1CEnable) 1IB1able) l(Enable) O(Oleable) Hl!IOl~"l~ii"I 

4 1(Enable) O(Oleablel OIOlsable) 1CE:nablol Ul11ii'l'/Pillillll 

5 l(Enable) 11Ehable) OIOlsable) llEnablel Ul11"i~ii'i/Plllil"I 

6 1(Enable) 1IB1ablel 1(Enable) 1IE:nablel Ul11Dl!!!"l!!!ii"l/l'llllilil 

7 O(Dfsable) O(Disablel O(Disable) O(Oisablel On/Off li"I 

• 11. 0121.<ll 8'1 ~l! "!. PO 8'1. 108'1 !08 81l!5lXI !'.tiirUO . 
• Piii tti!UI ~Ill!!: a¥. :i:1aa tt•!Hl!l~.!2.~ ±~il:OI PW1112.s;. e1:1ttwn. 

(9) PlllAll'I 
!i'.SAll!OllJ.I P\'111 ii ~"1811!! (1)!ll e!C! ~!!!Al2! lt"IOI Hllli.111 ~:ill iiAl~I Piii JJ 
l!I lt"lOI lll!l!lrlOI il"i'i'Jll!I il"il'll!lil JJl'lll * iUftUCI. OllDI PIO AllOll!W!'l 
'i'Jll:::c l!J"i@ 1'1111 'i'Jl~I !ll!ll iHlrlJll ilLICI. 1'1111 'i'Jle 10 Ill Scale Up 8 ii 
(10-100,!Ee D l!l"i)il Al86\:U -!Ill!! JI~!! ii~ 1 !!;(Al8:11 Xll!lil : 10) - 10 !!; 
(Af{J:I) lll!lil : lOO)l!JLIQ. !Et!! Piii •"l'l!ll!I~ P l!l"i(P4ll - P57)!!1 24 !l25! t!!l!I 
ilLICI. 

(10) HIOIOl~(BIAS)il 

HIOIOl~(BIAS)ilg p MIOIAI IU!l81e C/.j;ll!!lf. !Ee "l~OIJOIEl!!I 'lliill!fl!!5'~1 !!! 
111 l!t>lll!le l!!Af!! S!.l>/l!IJI 'II!! f/"121UCI. ""· p ;i!IOll!! *!IJ31e ill ..... g "I 
~ ~IOIEl!!I ltlll%JI ltOI DIMI!! Aiil">l'IOI !!!Jlls3IOI llll!l31e Offset ll!li: S!.l>/ 
11fJI -I'll!! il!l!JUCI. HIOIOl~!!l llll!fl!l'11E (0 - 4000 or Ol!f"i) JJfXleJUO. 
01 111 ;ii;!'lm l!fg o - 2000~fX1e !+l iii• LIEIUl:U 2000 -4000mAJe C· )ilil LI 
Ef\!Cle l!feJLICI. OIR wot (SV - PV) = 100. "i, Offset 01 100 I!! i!Jl'i' BIAS iilil 
100 25! llll!l81:U, (SV - f1'I) • -100. '°'·Offset 01 -100 el i!Jllf. 2100 25! 111~81!!! 
l!IUCI. 

(11) SVil(Settil'G Value,!'!l!I iii) I PV(Prooess Value, l!!lH ii) 
!'!l!ll!l'i'le D-4llDD ll!LIO !Et!! a101i;i ~lll~61!!1 il!2sox .:dill• * 11.tewo. 
(PVilg 1.'IOIEI ~IAl~Eil<I!! JJl!f Jlls). 
sv;ug ;i!IOl6\:i!:ll 6\e "IHil!I LIEIUl:i!, pyiU;g t'!!J.I!! g111 eJllrle ~IOlall>I 

!!I f!!llliil~ LIEl\!LICI. 
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~..s'JJ9~-11 

·oh~lelil 

IOI!' *Ii! iO!ll' Jrril' if\l3h 1¥1~1'1 lis t.'l,lO !Oil' '"!ltltlh fl!!' 3"i0! llr" i'I elrlUil 
Ja 3"l!'(lld)!!' ll'lii ·01,11 10 009L iO!l!' =tia l0*11i!~ 1~131at.'Jrr lelil (AS)!!' Hg 
'l'ff.'lll (t.S;:J,, COL= OllOI' ; :i. O!ftl) ·one iiHaC: IOliltlO flivl~IR ~ft! Jl':80 
·one1om ll~ii IO M·a lo =tlD Ii :l,CIOL l'ff.'ill"Ohl!llO~ IO(OCJOI' ;J!'vli! ID * liiilO/V)ior.! .... 1)(1 =tlD JO:J,,()C;(i 'EolO!!l 10(0 ;J!' vi!! r.s Jlii<Q/Y)ior.! ...... 
'"!llDr.! :i.o 'iil"' IOtt:lR e~ii! iilir flier.I otv •i&-lil 3"~ 111:i1tt~• ~!!' 1011s e 
cli!C ·one IC~ ttl!! vi} IOIOlY(IXXll' - 0 ~~o Q/V St2U lliii IO!alllli •11s 
Iii il:o l!:")l.60V - 91' - e<fiV i5 liRIO iil~IC li(31R ~l)ii"' O/V lC(~)~il 
i.ra iili!IO ·on~iil •C....oMl~ii ~:i; Ct.oL-AOlf.lii! evvi.ra sl!!i!i 01v 111:" 

"Ol1ll lOl!ell!lt IO!a810 ~lli!I!: al! Jl':ltO '!!:5fa ialill! 
• ~ 001 e810f.'!ll illfil Nl IDIO iaOii ll!l911!1t. :i. 001 eo(t.S)!!'Hl!t lCll:ltlY 
"011lilll!IC l!:OiiltlY l!'l(:J,,OSC:. :i.o = h!rlillil9 :ll!:lilFr i59)00Lld "\el¥ii'3i5 
lih!r l!'!lllSID '!!:10e3"i5 IO~HllOlll: IO!"! •1~ ·01,Qro IOlillY. lO~ID!t IYIHI 
(AS)l!' lfl• "OhliUtjg !!'!la ll'°*'I} ; OOOl'-O "\l'fl~Sl~ iilg :Jld ltii! 131Aiil LS! 

(l!' ll'lii '"!:Ii !!'lil!;o'on1•A HIOOJd)!!',\d I Cl!'lilllt =t'!i l!'He '•n1•A ~U!lloS]l!'AS m 
"Ohll~lc JclO llr" iilsl} 9* 

•li!w llel>< WlclYiilviVii! 1ll"llc 'lo; "Ohlllil WJCIY =ti<!! IB"lla'-13" IOIE9 ID 
IBi;li;lli! IO~lil811Clis8 IOlilvlY ~vli!IY ·01111 lCIOiali!w allilC OL/L lovli!IY 

lil"YIY iliCIY ~y Ria "ll'fllllis IC!al!!lil llellilsli! lCICIO lll: Old llRIO eoli<rail! 
·0111!11"3 "ll'flOlil 1!1(001 lislillor.! llillY}¥0L 'lalaliltc ll:J[(OOL : !!!Ii! .. ) 

¥ OL 13i!<CL ' !!!If .. )¥ L ·o "llislil illiltc l'l!llt ·0111!1 iiliali! .. eo oo iilol'f 
EolO~ !il3IOID Ota ¥ ~ IO!i !ii~ 'eC:ol'l>5 ~ •lllOS HR OL iSiCIY HEY iVii! 

·011m1"2IY lilW!t ~olO~ •GIOF.llola ~5illY IOiVia Ill:" .. iclY iil<v iVii! 

[[x 

1"21Y iil<v iVia (L) 

V1~ I I0-1'% 

:Rj;(-J!- S-~~ J lR~~ 1012~ !) : lv--1~:;'.~ 

(666110 - 00) JO (OOJll - 0) ____ill ~lf8 1~KJ IOl=t 

{666110 - Oa> ____ill ~l'I'ra. .. ~HJ IOl=t 

(666110 -00) 10 {001 - l) ____ill ~C IY ~Y~YiO 

MDlllHIDldl 
lilllt 131Dl2ll! IHH'l801d (11 

'01, 
'ii• 1011; =tlvlaliiw iliYRiO =ti!i llOl'llii IDlilvlY ~HllOI~ ec:ol'l> ~r<ii! eol!; 
lilll!< ICl<>iVkl li3~ "lat;! ~l!l ll:E IOli"'la"' IOI!! li5IOl!:3i5 'IOlll:,<Ut 'Ela 
.,,. ICiVii! filii&- ~IOi!sfi! liiaiol lClli"' IOll!l!!:i: iii;,~ li~l3i5;!il'f eoRiolll 

'i<lll:l!l ~ll:llll311 lilall:" s l~lill'llOI!: 3l2~Jlllltl!iz l~liivlY iiFlllO .!ri5 l<>Ria II 
JC .!. eol!izillC 'IJl11alali! ~l&iVllC !!tl!'l!!z "1ellf k!Ha IOll!ii!~ 6ll!:l! IORia 
il:IO sli~I/; !!:IOli'llil ~l2iVllC !!('Nl)ll!l!!x IOJ2~J !!lilli!lC lol'fllOiVia kllO I~ 
C' .. N1Jll!1oa iowoo;v;a ii!lo ~li31P ·01,9ro -1- llli!ll: !Jl<>iVia 1r1c .!. 1a(wJo~ 
DU!UO!l!""d)li~I/; l!!:(WJ<>,j AIJ0011A)li3jp ~SI~ ii>!I ~ld ltii! 131Aiil lS! il 

Ii! .. l<>iVi<I (~L) 

lil.foUtiV IO~IC illz & g nr 



(3) li.3!.l'J"I 
iS7 WttEI l!!i! PLC iii!! ~IE~lld~ »e li.3!.(A/T)l: 1121101 ~HHl(Rolay 

PasponBB Tunirg}jjf 1!!8"l<!!111(Process Paaction Curve TU1in~)OI Afi!li!UCI. 

CJfl 11a101 li.3!.111 
1121101 li.3!.ltlg :113 :IJClili.3!.JI Al"ISlE!! PIDlll21DIEI• l!!JI 'i'l!ll O:ilf illlit.!!I 
2 iH~I !ll>t81e •"l(SV JI 2000 Oll!le! ill'i'~le -4000)!1 l!!ilOI •"11125!!11 • 
f!I!! 'Ill it!I iHl25!0scl I lat loo OI llM!l815'!!!! Cl-1/0ff §"l!I ~l!lllUCI. 
OI II \lll!lell= B.§9.1 l!l!!!f:il C!li~Jl9 0111810! PIO lll2101El9 l!!OILVll lilU 
Cl. Oil= U1¥"ie! 5l5101E!5! AIA»l= 1!181!= li\1liti! :::lCllS! !!!!!!!! • 2!Ef; 
>li! •Mll!llE!! liUCI. 

(U) !:!J'g~~W 
~!H!l"ll!!l!l8 ~1!1210!~1 QI!! ~IOIQl~.!!I l!ll!!"ll!!25!'i'EI PIO l!ICIDIEI• S!!OI 

Liil: l'Jl1IE!5!1d Al~H l!litt!l~JI K~!! ll!!!>ll: 1 ;f Al 2!:Qe! Al ~H~I 
T.r+l 

~5! "!8%1!= llkl!l2JUCI. :115 5.3!.JI Al"l!>IE!! K120S l= E!'i'I JllE!li\0!2§!.!;!EI 
Al~il9.I geo1 e!l'l!!XI •e!!! • 2J"li! JllE! l!!lllAl31 OIOl9.I Xl e!Al2!(L}:ill 
Alf!l?ITI. ~ftDl&i(Kl• 8111/d PID l!ICIDIEI• S!!OI UIJll tiLIQ. 01111 e!C!A12! 
I" .Qe"IE!!! I .£(10)5! :U.!!151~1 'Ill.IQ. 
~~tl ~8 Al~~OI I ~ ~~i!t~S! 2A~· • * 81.E Al~~e.l ~!j? ~st~ 
PIO lili!IDIEI• l!!M 4 lllM 45' ~E!E!~ ill'!"te! ill'i' ili!llDI 8.3!.l!lM Al881 
l: ~DI ~lft"i!IUCI. 

Time 
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(1) PID6 

Al 8 :JI ~ ~ ~ ~~~ 
l!I l!I ~W* Olli!! ~ ... ~i i!! M p K L F T c s D 'D l'j 

* 
(Fl ID} (F111) (F112} 

I " D 0 
PIDB I SI 

5 0 
0 

•21.:::i-..: 
Ol21 ii!!! ~· ~~Set !t-,j! 5121 !ill I 

(F110) woieililf ileJ.'illJ &1eua. 
}---\ ~ r-------{ PID8 

• PI08(PID l!!m 
:Jfl Jlw 

. 81 W!!U!!l!I 

n m21DIEIOI t!i!IB lillll!llll0-7) ., 
+Mit~• lJM!e l'l.!i!~"I HAI 

• Qll!l~'l:!OI On~e! llli!IOIElOI Oli!I ii"i!ilOI 2.!l= PIDl!!I> LOOPS!. PIDe!l>S Jll Al11UCI. 
• n8 PIDl!!I> ll/i!IOIEIOll R~B PIDl!!I> LCXPl!UUI Xll'l11UCl.(0-7) 

U) .!!S!.:::Jil DI 

r----4''--------f[ PID8 2 00000 ]~ 

• el"l~2! lll(Ul'i'l'll'l}OI ()i!ilE'! PIOCAL JJli!IDIEI 2!'!0il i!OlllB PIDl'!I> LOOPS:. PIDl'!I> 
ii Al"tltUCI. 

• PIO l!!i,t o;.9l!l.!i!e 00000 Oii Al i!t!il:U, AllOll!!i,t il:ill •"lilg 00001 Oii Ali!ttlLICI 

0000011111111111 

MV~!! _J I 
MVOI!! __J 

I I I I I I 

! 
done;l!;'.~~25:. PIO l!!i,t• 

et:>! 2101= ~§ 

I 
I 



(2) PI08AT 

Al 8 JI 5 \!l 21 &al:J. 
\!l i!l w p K L F T c s D 'D lO 6 1!1+ Oll i!! ~I!> 312.1 

* (Fl ID} (F111) (F112} 
In 0 0 

PI08AT 5 0 
I Sl 0 

·~:::J. ... 
~ r-----[ PIDMT 81 }---\ 

Oli!I l!l"I u• i!l'i' Sol !l:i! 8111!1 I! I 
n (F110) 'llOll=ill:ilf :112.15lll Sl~UCI. 

• Plll8AT(lIIOIDIEtOI !!!!!! .21i"~<I) 
Jf) Jl8 

l!l"llllll 
n 

81 

ll!21DI EIOlilll!le!~l!!.ll(l>-7) 

-:O'lla'EI• JilltO!e l!l!i!lll"I RAI 

• .:.!ft'l'l!OI on%11!! 11121DIEIOll l'<"l%10l21e "!Ri!.t ii ll0l lll0t :!o!l!J Oll 11/21 P.1.C 0t4'1!! 
:;>llLIO. 

• n8 PI08AT 11121DIEIOll ®!!!fl3 Plll!IAT LOOPl!!:!lt• ;Ql!JllUO. (<H) 
•SI 8 PIDe!M l!JS! ii ill:illi!.tOI ;<1~%11= 2121• ;Ql!Jf/UO. 

Sls>!> ;Ql!JB 0~1016£!;'0! 5JH Q~IOl6• .2£ .. \S e!MOlll<t Al81tLIO. 

U) .!!!>:::J;!I OI 

~--------![ PIDBAT 2 00000 r-i 
• 'ZIOl'l'l!OI Onlill!! PID8AT 111210151 21!!~1 ii!!;@ PIDT\M LOOP S!. PI DAH!M!5 Al "111UCI. 
• PIDl!!M +111l!IS!1= IXXXIOOll ;<1~%1:i!, .2!E~IHt 'l'Clil8 00001 ~I :!ll!JBUO 
• 2!E~WOll .!'.!!!! P,l,D0t* •"li18 IJOOD2,ll0003,00004011 2121 l!!oAICIS!. ;<ll!lilU O 

00000 

~~W~~M~~~~~~~~M~ 

I I I I I I I I I I 11111 0 

Ilona: 2.5:.Wl:J DI 
l!l!!l"IS'!> tlWOI 
%11!! Dn'f!O. 

J 

I 
I 
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6) .!!.5t::Ii!!i Oii.iii 
(1) Al~!ll 'i'l!I 

KGL-WIN 
V3.40ll!I 

IS7 l?H!JEJ l!l! PLC ll 

i!! ='•= 

lg] RS-2320 

IP 'lJ 

(2) -"JI tll!I Liil! 

-~l/O!E.l: 

21£§ 1/0 

!!:"tilt 
(MV: DC4-20mAl 

JI) PIO ;\IOI Jll<(iS7 l!!l!IEI C!lJ PLC Ill!! ~IE Llll!IJll<25t llfi!IDIEl!it l!ll!I) 
• l!!C!~l!! Al<!Oll!I: 1-"lit Oll!l(Oll!liU=10) 
• li!B9-.S til!I : I1s2~ til!I 
• §"llal!tiU llll!I: §"llal!til(~Ql)>OIOOQ, §"llal!til(~~)-0, 
• *lia!<l!liU lllll : Ilsli!1!9-Ea Alli81E.!! 02.!! llll!I. 
• :U'l'llf !.-01'1> JalJl(N)llll!I : 102.!! llll!I 
• "!lW {lll!l(!!.51'!.\fS! <l!!Jill!t.11 AfliAI) 

960(60'CJ.1120(70'C),12llO(llO 'C), 1600(100 'C) 
• l!!llliU illl!i : ll4960(!!E l'!.\15'. 'll!l!t l!!llEI !!Ea Iiatole l!IEl'i D l!l"I) 
• BIAS.:!l!I: 0 (e!"I PJalOle! All!lt i!l~~le "1<11!! ;ua 21"1) 
• P,1,0!2.Sill!t j!!lj: PIDl'll"l!l i!l'i'Dl25'. Dll!';llOI, "il!'JalOI, "l~llalOIEI Ill<! 

l!l"l~I 1!!¥ l!ll!l(PllM 11!"1 l!lliAI 311'/l!t"l~I l!ll!I) 
• 1'1111 'l'JI. Cl!IOll!I: l'lllMfl"ltl 11!1!1!! i!l'i' 'l'JI. fl"ICli!I Olli 

Lil .2~n\;I ~IOI Jl;o(IS7 e!l!IEI i!!ll PLC 5C! ~IE Ull!IJl;o2~ llf21DIEI~ llll!I) 
• "!llil llll!i(!!El'!AIS! 'l!!Jll!lll AfliAI) 

960(60'CJ.1120(70'C),12ll0(80'C),1600(100 'C) 
• l!!C!~!!! Al<!lll!I: 1~5! llll'l(lll!lil=10) 
• l!!llliU tll!I : ll4960(!!.S l'!AIS! 'll!ll!! l!!llEI !!Ea Iiatole l!IEl'i D l!l"i) 
• l!i!!:l!ll!ll!!"l : ~~IOI %!!:1!111 l!!"l 

Cf) 219-§ 1/0 (A/D \"!!!JI) 
• 21"11!!~41Hi : DC 4'-20 mA 
• AID l!!!!il ll 01 El Xil'll'J 21 : 04960 

21) 215'.!! 1/0 (D/A \"!!!-JI) 
• •"11!1¥1111'1!1 : DC 4-20 mA 
• D/A l!!!!iU llDIEI Iil!l~"I : 04982 

s-20 I LS"e...crmc: 



(3) "'lit::!!! 111!!1 
JI) PIO Jll>E!! Eta;S!st Al!illle i'l<;l 

• !!5' <!!ldli'. "i!! Atltllll(O - 250 'C)!!I !!5'1i 4 - 20llA !!I OIWli'.:1 C!llli'. 1!!1!!81 
OI NO l!!l!!JIOll i!l!!IAl:>I. 0 - 4000AIOl!!I CIJJll ;!IS!li'. l!!l!l/UCI. 

• PIO l!!C!Ollde Al8:11JI i!l"llt lill!l;!IOI DlelDIClst S!'i' Clll!l!il:U Plll8 'i!l!lii Al 
l!!! PLC "'st::I!!IOI ~t!l"il!! !i!R it(SV)ll/ 1!!:111 ND l!!!IS!iiOllld wOl2e ~All 
25'a.t(l!!A!At: PV)if DISO\Ol ,PIO l!!C!if {'t!lalOI 0 - 4000 AIOI!!! ;itif ±"11!1 
(llV)S!li'. 0/A l"l'IJIOll i!l'IAl!IUQ.(PIOl"C! done HI§ : bitD) 

• D/A l!!!!Jle PIO l"C!!i ~llllld •'Ii!! ±"11!1 it§ Olltli'.::l C!l!:(4 -2011A)li'. I!!!! 
310! !!ll~OIOICl(l!!'I l!!!ll!lll)Oll el'! AltJUQ. 

U) 2~ .. al Jllo;Jf PIOJll>• ~1!1810! A11181e i'l<;l 
• !!5' <!!ldli'. "i!! Atl!lllll(O - 250 'C)"I !!5'1i 4 - 20IA "I OIWli'.::I C!llli'. 1!!1!!81 

OI ND l!!@!JIOll el"IAI:>!, 0 - 4000AIOl!!I CIJJll itS!li'. l!!l!l/UQ. 
• 2§-1;\;I Jl'<tOlllde Al8AIJI i!l"!lt lill!IAIOI S!'i' lill!l"i:U. Plll8AT 'i!l!lii Alli!! 

PLC "'st::IMOI ~t!IOI !ill!! !i!R ;!l(SV):il l!!.111 ND l!!l!!JIOllld wOIS!e ~;QI !!£ 
it (l!!Jll it: PV)if OISOIOI, 2.§'fi.'cl ±"ll!l(llV)S!li'. D - 4000 AIOI!!! itif D/A 
l!!l!!JIOll el'!All!UQ. 

• 5!£11\,l!!I l!!C!OI i!UI!!, ~;: Hl§(bit7)JI 1 01 "i:;J., ~IC!@ P,1,0 ~-!>JI PIO 
l!!C!.21 Ul~l~IOI. "l!i!~IOI, Ol!i!~IOl.21 i!l'litDI !ii:;), 01 llll;<CI PIO l!!C!OI Al"I 
!:IUQ. S!§li\;101 lillt'"IS!li'. 8111\!fale dine Ul§(blt O)JI OnilUO. 

• D/A l!!l!!Jle PIO l!!C!li 1111111<1 i!l"ll:! ±"1151 itli OIWS!::I C!ll(4 -20llA)Sl I!!!! 
310! !!llf!OIOICl(i!!"I l!!l!!l!lll)Oll i!l"I Al!JUO. 

(4) Dl~OIEhlll!I ii "'li'.:111 
JI) PIO Jll>E!! Et"iS!li'. A1§81e i'J!;' 

rn- (0- 20COO orD~~) 

rn- (0- 200JJ or D~o:!I) 
D~~ 'el~I : DO - 04999 

S!S~ll!lalM Piii 01 llll!l.>11!! l!!C! 

6l!!Am ~~ft@ til•~•!iti! 

0101 ~1(8 ~t:t~l!!All!:@ .tpAlil. 

PlllOI lilll!l.>11!! UltlSIOI •"l"'Jli.i 

811 i=lil!la e.1~8. 01 i!Sil PIO!:!!.~ 

e FWA~~JIOll ~Hiii 01¥0! ii. 



"l'.llllliViil ..... f 

1!:1QIY'5 WRIYH<v e~ra 

l-05lUllilR i5l!tli i21Ylilv 

wta kliQ&i¥ amwe@ia 

~,.SJJZZ-9 

Vl$ iO~~ 

1~:~~-:i~:V ~~~ 10~~ J : ~1~~~ 
... _ _ _ ~ :~Jfe ~HJIO l~Y 

(666>0 -oo> 086vPI :ll' H!>O ~HJIO ll! 

(666~0 - om JO (001 - l) _____ruJ :~C IY iifY~YiO 

Et ti'751"!< (flJnl )Old 

"tltl86'1Y IO<VlOOld 11!1!0 llOl'31D!2!Ilald 8NI~ i013;;!0! IOf>.!!13o "tll1 1MO 
~Jglii-¢- i!lll>lil<Vlil Old 'EIYK i!ll!O'l'd i5iVIC l()Jgli-¢- i!IPl"l03o ~liU:aii 10 

a~ ~l28lY IOl2liv ~~IC<Vlil Old ll!:~ICP\li;§o (l1 

·oia~S 2~2iV/G 

~-72.fi:Y .@ID lk>WiO Old 

r.-1'· 

' fJii l;eS g 

a 2 !10 Via kl5 HO u: (JI 

·nralYHC ~Ria Old HQ.lo 

IKH3 1af2m B~R i05 uo IC (JI 

~ . 

1 ~"1 A a !ii!!! ~ l 'lf> B 't!> '9'@ *ICf<> I - ttH c:J'::.1 

lx!o!- WIWE@ill@IFif:M 

!a$lii!iY lo~IC !i!k ~ 9111'. 



~H.::'.:::~ >Jz..t: rr-- {1- l00or 0~'2l) 

~a2£&1~: ro-
co: Al§ I:.¢§ !E.~ D~'2l) 

.¢§.2~V: ro- (0-41Dlor D~'2l) 

81;l:Qt.~~I------­

~.:!::: ro-- (0-41DlorD~'2l) 
~CH: ~ (0-400JorD~'2l) 

PIDBAT\U!~!!l ~t!fi!I~ .2.~ .... 1!101 

~!!'-<le! 00012~1 "i1Hl*il. 000130! 

~~AIZ!'it. 00014 Dll Ol~Al2.lit01 2t2t 

~~!Clot OI• Dl!lml PIO~M& !!-0. 

2£~~il~'------

P' DJ!!JIOi P' ~f!JIOi 
r;;1:mum PPWM 

rPWM~l!: 

I 81;l~JI rm-- (10-100 or D~'2ll 
8i;l!lfl rmwr P~'2l (P4{)-P57) 

BIASV: ro- (0-41Dl or 0~'2ll 

PW(~;IJ): ~ (0~'2l) 

SY'V(~.HJ : ~ (0-41Dlor0~'2ll 

~~~ii~------
(" ~.!i1,i 

00010 Cll .2.£fi'cl ~5. BIT Jf 

-~~~ .a!OI ~l!IS ~ fifOI 

PIOe!.c!"~ AI ZQ-!tO. 

MOOOOOI OM <l e! 2!<11\0 01 * !!l<I OI 

PIO IlWOIEf~ 2t2t, 00012, 00013, 

00014 OI Xj&'E! CI. 

IDX>t DI OFF!El ot PIDe!C!'OI 

~E..!Cle!. 04982£ O& •~!!'O. 



MEMO 

s-24 1 LS&ECTR,C 



XII Ht iS7 2.!t:HEI Xl10l/2LIEI~ ~§ Jlls 

Ail 7 ~ i S7 el 1::H El Ail Ol I 2 LI El ~ ~ g JI ts 

7.1.1 XII~ .21t!! ii 2l" ¥\;!lei 

JI ~ 

LED1 

LED2 

SW1 

J1 

J2 

SWl :•••····.L~~1 •• LED2 

J3 

J2 

RUN LED 

ERR LED 

LH¥ 

Battery 

Qlgj'i'lxl 

T/B 1 

;;!§ MEH : £~E!(SW1 OI RUN 'i'lxl!!I IDI) !El= 2.l2-"'El(SW1 OI 
PALI/REM 'i'IXIOl:i1. KGLWIN ~11<1 RUN OIOle 1'\'"IAI) 

1l 21~ : Error ~~Al '!il~~ua. 
2) OFF: i>IM lE;>;!MEHAI OFF MEHeJLIQ. 

1) RUN 'i'lxl : .!0£:::1!!1 ~!!! 

2) PALI/REM 'i'IXI : !!!Al~iJ~I. 2.12-"' E!/"°i;t ~® '° 
3) STOP 'i'lxl : .!0£:::1!!1 <!!XI 

1) ;\Iii;\' ~olAIOll ~i>IX!Ol !lie ;;!Ill MEHeJLICI. @Al AS "'!>!! .!IJOll 
l= 01211.!IJ i!!l!l~ Cl~ i!!l!l9.£ ~Ii!! -? l1.!"1LIQ. 01211.!IJ i>!Ill i!!l!l 
10! ~w 1'1XlolAIJI ~1"'1LICI. 

~~~Do i>IM2'= 

NONlU 

1) ON: RS485 1'0"1 1!;8 J<l~(L.11¥0!1 120ohm Xi~ Llli!itlO)lO! "'1§1. 
2) ow RS485 :!:"1 s8 xrnli1 "'1"11 et~. 

LS&ECTR,C 11-1 



lll 7 li 187 e!lltEI lllot/2WEli!I l!!li Jis 

11 NPN 2: : E!»'I tlill(POo-P05):il 240 • A!!llUl'.I. »~II!! 
ii!! 1111!1~ JllOlll 7-5 • ll:ill!IA!>I "llo'UU. 

p~ D a,.~ ., •• I 
Irle!:. &It 

N 
J3 NPN/PNP !!Ill !Ill 

2} F'tllP 2S : l'!llCI illl((PO<>-PCOl'l 24P • ill!!llUCI. ll~I!! 
ii!! 1111@ JlllOI» 7-5 • ll:ill!ll<l'I "li!IUl'.I. 

p ~ '""' ~'"' IW§;. •• 
N 0 

OON1 RS232C II~ 'i"IS K0LWINill ill .. SIJI -¥11!! 'i"IS 

11 'll!t : •l!!AI PLC l!l!!"I iUI 1!10!"1 CllOIS !II RTC All! lllOI 

Bettoiy !l!Cl21 lttl¥ El Hll 
2} !1!1:121 Elil : :il2!9 2111 01@ ~l!!;Q (7121: CR2032) 
3) +l!I : l!I!! Of! ~EUl"f "I 4 ~ *R{tt@, IHI 220mM Jll'I) 

I: s+{Rs.4851 2: S-(RS485) 
3: 24G 4: l'!lllll il"I POO 
s: 8;QD il"I POI s: B-JHll ii!!!! P02 
7: E!:QD il"I P03 e: elllll il"I P04 

TB1 ~!'j'! 8'J:1-0I B: E!:QD il"I POS 10:24G 
11: 2.CP (!!Ji!!.£ 24V ·~) -
12: E!;:f[J •• P40 13: E!ilCll 1111( P40C 
14: E!ll[J •• P41 15: E!)ICll Ill! P41 C 
16: E!)l[J •• P42 17: E!)ICll Ill! P42C 
1 B: E!;:f[J •II( P43 19: l'!ilCll Ill! P43C 

~lit .ill!t.21 .21'1' E!:QC!(TBl) 11 ll.!181 LIEIUll!! Olil:iJ i!!i!IL.10. 



lll 7 ~ IS7 e!ltlEI llot/5!Uf:li!I 1!!8 Jls 

7.1.2~!;!{!1.\lltllll!I 

(1) 2: 1!1§11 ~'Ill (lHt 211!1.!?l Sll1) 

AHi .21l!l!!l ::JiY~lld S111 01 2£ 1!!111 _,.,~ll21UCI. 

PLC 81!! li!l! l!IEll £.'O 1!!'1 _,.,¥1llil l«U'IN ~ flllll 

Ill i!! 1. 2~ ~- ~-?IJ:I : FUi -?IJ:I 

1. S!E c!!!!i ~'11:11 : PHl/Fd '11:1111 til.W. 

\!! 
2.1£si!! 

2. Clll 0101!!(:111"1 !! ll'l'lti l!!!!imUCI. 

~ 
""-II _,.,,. I • .5!E 1!!111 ~'11:11 : STOP '11:11 

1. S!E .!!1111 ~'11:11 : PMJ/Fd '11:1111 liiUCI. ,.,,. 
2. Clll OIOl!!(:liUI l!I ll'i'Jti l!!lllmUCI. 

i!J2~~1!J 

"" ~ 
Ill 1. S!E l!!"i ""'1111 : !i'.11 i!!ltll PMJ/llll '11:11-"- lBlUCI. 

llAI 1. S!E 1!!111 ~'11:11 : PMl/llll '11:1111 •UCI. 

UI 2.1£5: 2. Clll 0101!!(:111"1 !! ll'l'J• l!!llll!IUCI. 

5 ~~ 

(2) .llAI& LED (.UI 21a.!?l l.8l1, l..8l2) 

:!lilt .21<!~ ::Ji!IOlld L811(1tJN LID). L812(Ell'l LID) 21UCI. 

:;>5! ltJN LED Eml..ID l:ll::iJ. 

STOP {!!al (ff CfF 

~ ttal ON 
1111 lfD e ll"ll!l 11101 ON {!!al 

ff 
~Al 

ll:ill!I Cll ( IOQno) /OFF ( IOQno) ll 10.S ~]i!UIE illl ll:il 
-

(fiHvy Error) II 

;J:ilit Cll(.!OOllsl/OFF(.!OOns) ill 10.5 Olli!Hl.5. llW R:il. -
(Llaht Error) II 

Cll C 1000nll I /()ff' C 100Qno I 10.5 Oll~ii~ 1111 8::il 
~~.:::J.i!I ~~ -

i!lll 

~tllEI l!!lUl-"I II ON(.!OOnol Cll(.500nol/OFF(.500no)ll IUI LID, Em LID ill!! '\<JI 

"1Clli!l('l'I) /OFF(.!OOno) l!lll II (-) ~ tiAIOU llllm~I CI. 

(~ 1) 2!tilEI l!!lll.21 PLC &1!!31.'0l= JI"' [JOIE! lill!!li l!l:i! l\leUO. ::Ji!ll= £it~] !col,.; i;;~ 

.21-'!' R2!.2li! 2!t!IEI l!!JIJI PLC &1!!31.'0~IJI ~lliilli lll~~ AIZ!I!!/ 300ilo) UIOI 'i'Ul1'1 lltli 1111 II 

t!l~ll= ~li!li!L.ICI. 



{3) Al 21 lll(PS232C) l!IC! (lillt! !<la.el o::tl1) 

lllW !Ill!!!'.! :::Jill~IAI OONl 012.l:tl l.121 !IJ.e lll!'021UCI. 

:,; PLC lll:!OI Al§!<le RS232C ~01•8 Cl!lill i/012l!!illS1!!01 fil~!<IDI. 5 1!!01 Al!i1 !!!i!IE! 

31101•11 AllllliOt llUCI. 

1) KIJ.JllN Cl~!i1S§ 

Al§:!IJI Ka.lllN ~IAI iltJ>l!! 211:1 !!!i1:::Jl!llil Al§AJJI "li!l Cl~!i1!"'.ll '¢' !IJ.l!tLICI. 

l!!i!! l!lllle Jl i!ll!l21UCI. J1 i!llll e Cl@ill i/01 jil;f.zJOIOt llUCl.(•81Al!'.1 i!ll!I ~~121U 

Cl.) 

BM~ 5G D lUl.!i!S 

NON 

2) (J'lJ as Qli'!::.E§ nm A/S l!!El~I !!'!'.i~IDI <;il>IAIR.) 

Af§:!le I! Jli;lil 01811 '*' ilaUCI. \itAI A/Sl!!El~I !!'!'.l~IDI 'l'l>IAIR. 

BMg Pl.COS 
5G 0££!: 

NON o .!i!E 

;!\~!!II AllUlel!IOf:iHIOI tll!llllll 
01.IUIJ 

(4) RS485(illoclllllt"flllJ Protaool:af~EO Itel (Jilltt !<11!'.el 181 OHM St. S- E!~l 

lllW !lll!!!?l :::Jill~IAI TB1(2J'i' 8:11CI) !?l s+ E!AllRS4116 +8:11). S- 8XI (llS48S - 8AJ) 21UO. 
/----....... 

(f"";+ S- POO 
~.....--'-..--....,,____._____. 

RS4115 ~""'i q Jl r~1odbu~; RTU J~ -6. EI 

:,; ~·l!!i~IAI lllii81e !!!i11i<•8 Ill!; !!!i11i<•2! lblbuo-fll\J DIDI. OIJ.Ellllaster ).£ l<ill;llLICI. 

1112.IAI -..-H11J(QalOI!"'.) JI illlle! Rll"'te 1/0, 2!1!1EI l<lil 81~ 21111!01 :;>J>lll '¢' !IJ.QUO. 



;Ill 7 ~ IS7 e!lltEt ;lllot/!i!UEt~ ~8 Jls 

(5) 8Alll l!l!!I (Jll8 2Ja!!l 1B1 OllJ.I POO-f'05 8AI) 
l!! 111!18 .21'1' EUICllIB11 !'.I POO-POUfXI A 6 lll!'.I E!»CI 1!1"111 U HIUCI. 

+ tft (Slnk)2" 

1) llllt .2Jl!!!'.I JS(NPN/PNP I!!'!! l!llll) • Cll!i:ilf ;i.tOJ llll!JeUCI. 

P Do E!llCI 111<oto1 
lf'N~§"I 

N 

2) llllt 21l!!21 21¥ E!;lllll(IB1) !i Cll!:ilf ilOI iHl!!tlUCI. l!!!!JJ!I Sfl.l!!J ~l!i !ioti<t PO 5 

111!>!8HllQUQ. (P1-f'5 .2.'i' 5111!! IHI~-"' iH!>!llUO.) 

PLC 



• Plf' (Source)2S 

1) .!111'1 l!ll'!l!l JS(NPN/Plf' /olllj l'llll) • Cll'l:ilf i!OI Qll'll'IUCI. 

2) .!111'1 S!ll'!!?l S!l'i' EfAfat(lB1) • Cfg:iif ilOI Hil<ll!tUCI. Ofat :::H!llXllll lif * il~OI I! .!II 

1'!~ E!;llCl~llll 24V • l!l'i'S:. lt"lll * ~~UCI. ::J S!l'i'S:. lt"l£1e 24V • 018"11111 PD ii 
HHl!!&H!l ~UCI. (P1-P5 2i;< liil!!! l!l~.!!S:. Hil!!l!tUCI.) 

LJ 
PLC 



;Ill 7 ~ IS7 e!lltEt ;lllot/!i!UEt~ ~8 Jls 

(6) E!llCI •!!ii (llll!! ~l!'EJ TB1 DllAl P4<H'43 E!ll) 
!!! :llltt8 21¥ E!:l:ICll(Tll1) !!I P'4<H"4S~IXI A 4Jll!!I EUICI •ot ill!l(lll~IOI •ot4Jll II AH~ 

• * 51.ll!IUCI. i!ll!! 1!11!18 CISJll ill!IUCI. 

1) e!tffCI LV(Loo Volt""') S: i!IAl!!I PLC 81!!!!1 aa lti!I Jlii AIWIJI!!.) 

!!. U!OI t/"1£10! 51.le iS7 e!tffCIJI LVll..ool Volt-) S:i!IOI IU!Jo\C12/£ On £IOI 51.le a 

l!I 91!18 Onl>'a• ~l:ll!tUCI. 

iS7 e!tffCIJI l!ll!!ilOI !!. :llll!l.!!I JilOl!i!SS!I l!l!!OI @l!!ol iiOIAle el!. i!lil!I •"I~ Off 

ilUCI. (l!/:il: iS7 e!tffCl.21 liHIOI ~*~ LV S:r:IOI lll!l!t All!l~,;:ljlei !!. Jill!l.!!I 7ilOl!i! 

S.21 l!!l!!OI @(!ol illOIXle All!lntAJ.!!1 All!OI illOl!!IUCI.) 

'II l.188 !!. :111!;1.!!I Jll! Al~e!LICI. 

2) e!tffCI LV(Loo Volt""') S:r:IAl!!I PLC lil!!.21 i!ll!I lt"I Jlls AIWllilS) 

lil!IOI e e!tffCl.!!I i!l'i't e!tffEI LV(Low Voltage) S:r:IOI 111!161t eCJ~i:ljlE1 l! ~ltt.!!I 

~IOI !i!.E!!I !;!l!!OI @i!!ol iiOllil IIUIJ:I i.ICl"I~;: DH'i' C! AlC!(Cl"I Cl*.!i.)01 ±2£1JI 

111~~1. l! :llli!!IOI llll~li'! !!fl!!I ~l!IOll Dl21 ::J AIC!(LV S:r:I 111!1 eCJ~i:ljlCI :lllOI !i!.S 

l!!l!!OI Olllii IDl~IAI) 92! l! ~li!!l!!I l!il!I 91!1~ iiOIOt It i!l'i'.!C 51.llitLICI. 

~. e!IJICI LV(Low Voltage) S:r:IOI l/l!lole eCJ. !!. :llli!!l.21 illil!I ltl!I~ "It \!11110!1 011111 

M JllOIAI 7-'0~ DIM ±JHllUCI. 

(7) AS485 3~8 ltEt ;JCll!t (lll8 .l!ll!!.!!I J2) 

~ltt !!ll!!!!I J2 l!llll• On 1111!!, L!ljl~IAI C~!(-.s-fll\I) 2/e!C!(&+, &-) ~I t!tE! Xll!t 120ohm 

01 lll211i1UCI. l! :llli!!IOI CC! Al~IHIM lilE!~I Allil!ilt i!l'i'OI, t!tE! Xll!t l!llll J2 •On lllOI 

I.I, CC! 2/e!C!!!I l!lllle!~• :;El!ll!/OI !!1811. "!DIEi i!!l!r.21 :1:1 1!!~1 .21l!! AS485 CC! C!:ll.21 £11~ 

:ii it.ti• Jil!!lt * 51.lEtUCI. 



(8) !1!1:11~ Q'l!l'i' (Jll8 2Ji!!!!l Battery 'i'l 
1) Tl-"! 

"11!!W 2111 018 !1!~1Clli1"1 : CR2032) !i A1811UCI. 

2) Af8 Jfl!t JI~ 

.II \l!i;fl21(8!!101 22!lnlh, 20 l: ~11<1 Al8!!Cl:U Jll!f!/.) • li'"IOI!!!, l! :lll!J.!!I l!!l!!OI JJl:Jil 

11ti: QlaOl/d "'4 I!!~ A181t * 111auo. l! :1118.!!I l!!l!!OI :it:i:t Ill.!!.!!!, l!totsiot 11ti: \I! 

i;fl21l: ±!i!.£1XI lll~UCI. 

3) l!fl!!AIOI \1!1:121Jf *XIO!l: l:IOIEi 

- KGl.WIN <ltlld llll!fOle iUI lll"IOI ~Ole S!e i;flOIEi 

- AIJll alOIEi(L!li' llTC) 

4) :iillil AIJl.!!I II/El 

l! All!i.!!I l!!l!!~ Off/On!!: 'ii, iS7 l!!IJIEl.!!I S:i;tit 018iilOI, iS7 21 CHF :Iii.!!! 73 !!!(Roal 

Time).2.i: Oll!iilOI !!!All ,\12/01 "2000/01/01 oo:oo· ;: UEIU!!!. ~1:121Jt !i!.'i' ±S!E! ~ 

111UCl.(~i;fl21 Dlli'"IAl~l!C l!!l!! Off/On Al li11151JI umt~ICI.) 

5) :i!lll l!li=I 

- e!ll 187 l!!lllEl.!!I 1!!!!!!1 Off llUCI. 

- IS7 l!!lllEl.!!I 'ii!JH• :lllJftlUCI. :::121:'1, ;,; :!18.!!I 'ii!JH£ lllJftlUCI. 

- 2'i' ±S!E! !!!Olcl• ;EQl"'~~I ll"lttUCI. 

- .II \1!0121• i!IXl~Jf"t2i: ~ l5i!lld ¥~1/UCI. 

- IS7 1!!1118!>.I l!!!!!ll CIAI On llUCI. 

- cat1 OI RSZ32C :lllOl•ll !!!i!let:U, KGLWIN .!!I Dl\ot<ltlld "82.fl!! ~ l!f~ ~JI ~ Al~ l!f 

~· • e!"it!! • !!!All Al2/ll;,; lll80I 21"'11!1:;), CHF73(Aoal Tlmo) !>.! !!!All Al2/0I !I.tell ., 

l!!llUCI. 



;Ill 7 ~ IS7 e!lltEI ;lllot/!i!UEI~ ~8 Jls 

I 1.2 PLC Bl! 3fS.gi 187 2!t:ttEI i!S Jls 
7.2.1 157 e!lltEl~ ;lllot i! !i!UEl~8 !!!I-> O i!llll~EI illi!I 

!I!~ 1!!1111 .1111• Jlw ll:i! H OIXI 

044M PLC 111!!3fSJf :illotof:i!Xf oft e!IHEt!!I i!!tt l!l"I lll211llEI -D4455 (~Cit BJH) !!I o;>±('i'~ 4 lllOIXI ".!j!4-6, 4-7" ft:il) • -
04458 l'!IHCl!!I OXll!! ~ci• Ollll!fot AP061H57(PLC Wr 0111 HI} 

- 01 §"!!!. Al7t•euo. 
1l4457 

:lllOI - 01 ti~8 ~±!i(Ull 8JH) Oii !Hi;;t.5le l'!IHEt 1112101Et!i8 7-11 - 7-17 fl:i! 

04458 
21210!1 Ila'@ PLC ~-1>1!1"1 i!llXl~Et (04464:APOBQ, -

04459 D4455:N'061, 04458:N":15Z, 04457: N'063. 04458:N'064, -
04460 1>'1459:N'065, 04460:N'065, 0441!1 :AP067) OI ~l!I it• Wr I le@! -
04481 ~~"'1 l!!i!ll!. * 21euo. 

04474 
PLClll!!~fSJf ilOl2:i!XI llle e!lliEl!!I glf ~!!I 11121DIEI 

04475 (~!:II BJH) !!I o;>±('i'~ 4 lllOIAI .!j!4-1 - !j!4-!t #:il} -
04476 II l'!IHEl!!I CIXl5! ~[~II 011!8fot N'07&-i!S(PLC Ad Dalo 

- 1-e> or1 •~!5 Al7tloeuo. 
04477 - 01 9ii18 ~±liil:(~OI 8Jll)~I 8ia'!rle l'!IHEt 1112101Elliil:liil: 7-18 - 7-24 fl:i! 
04478 - ilOl~ld 21210! lta'@ PLC ~*~!!I 211Xl~El(04474:AP076, 

04479 1>'1475:N'077, 0447'5: /lKlT8. 04477:1f'!IT9, Q4478:N'OB(J, 
2UEll'j -

D4480 044lll:N'a!I. ~:APOBZ, 04481 :AP083)Dll ttUO. -
04481 

04490 IS7 l'!IHEI ..:El l!IS'-1 

04481 IS7 l'!IHEI ..:El l'!IS'-2 
7-25 - 7-26 fl:il 

IJ44Q2 IS7 l'!IHEI S:EI l!IS'-3 

04483 IS7 l'!IHEI ..:El l'!IS'-4 



lll 7 li 187 e!lltEI lllot/2WEli!I 1!!8 Jis 

7.2.2 JIOl8(R.C ~.!!!~e!lltEO 
(1) ISi' l!!lltEI "Ill* XIII 
Pl.C &l!!OI 2!111El!'l >18 'l'DI*• ~~· * lUllrUCI. OI 1111 \!!EAi DRY071Freci Ref Src) e 

"Pll:" So: lllllifOIDI llUO. 

• IS7 e!lllEl!'l illH"f 

·~ 4 l!l 1101>1 "¥ 4-6" "I 2!11tB ii& l!l"f lll2101B(IllOI !!ll) • i!l:il.811!!. e!lllEI Ali!I 'I' 
111..;.l!l ii& l!l"f 'l'±e OS.ill ileuo. 

I H:: 'l'<I> I lt!tifEf :: 'I'll}* 1187. H::,~DI) 'I'± 

-
111>1"-EI i!Ul~Ei!.18% tll:il 

f.POeO (PLC Wr O.tall OIAI tltl!t i131!1 Ill Dli!I PLC lltH!t!tifEf(llot•I 
04"54 DIEl21 'l'±~I &/Ofil EIOIEI 

-1 (PLC Wr 0.1112) Ol.r.t tltl!t '!191!10: Dli!I PLC aa+1t1ti1E1CI11ot1JI 
04455 DIEl21 i!F±Cil 2Ji1Ui EIOIEI 

N'Olll! (PLC Wr Dato'!) Ol.r.t IUl!t ;191!10: Dli!I PLC llf!+lt!t!tEl(IllOilJ) 
D44Sll 01Ei21 'l'±~I 21111• EIOIEI 

N'Oll3 (PLC Wr O.taol) Ol.r.t lllll!t i131'1 !!I Dli!I PLC 11.it+l!ltifEl(IllOilt) 
04l5T DIEl21 'l'±~I &/"iii "IOIEI 

N'06I (PLC Wr 0.115) Ol.r.t tl'll!t iHHI Ill Dli!I PLC aa+1t1tifet(llot1tl 
D44Sll DIEi21 'l'±~I &/Oflil EIOIEi 

N'Ol6 (PLC Wr O.t.0) Ol.r.t llltl!t '!19111111 Dli!I PLC aa+!t!tifEf(IllOilU 
04l5ll DIEl21 'l'·MI &/Ollil EIOIEI 

- (PLC Wr 0.117) Ol.r.t llltl!t '!191!10: Dli!I PLC aa+1t1tifE1CI11ot1JI 
D44eO DIEl21 •±C!I 2J1Ui l:IOIB 

"1'l1lf7 (PLC Wr O.to8) Ol.r.t llll!I!! ;J•l'l "I Dli!I PLC llf!+l!ltilEl(IllOllJ) 
04461 OIEi!I ~:!:.Oil 2/"li f:IOIEi 

• Alli 1!11!1 Ill Oii.ili !!So::::l!!I 

1) 2!1!1El!'l Dl21DIEI• 08:ilf ilOI 811&>UO. N'OeO(Pll: ., Datal) Olle e!l!IEl-"I XII 'I'll/* 

21 illt l!l"t '1'±(¥'1 4"1 lllOIXI "¥-HI" i!l:i!)e! "oseatex" • 21otltUO. 

Jlll 118 

Freq Raf Src 

PLC Ir Dlta1 0390 Ha 

2) AAB>(Pll: Wr Dat11) ~ PlC 81!!-"I ~+ i!llXl±EI 04454 Oii 1:1 OllillilUO. l'!lll APOeO(Pl.C 

Ir llotal) Ole e!HIEl-"I Xl5 'l'lll4'21 i!l-l!t l!l"I 'l'±(OO!Diooc) JI e~SIOI 51lJI DJll!'Oll. i!ll[1 

!!£::J!!IOl"I 04l54 Oii ~l!litlt 21!!1~11!!. ::J ~l!lit~ e!HIEl-"I Xltl 'l'lll4'JI ilUQ. 

Ol!lll!l Olllll ~C1 !!£::J!!I~ IDlOO l!l l!ll!IOI at 512! 2!1!1Ele Xltl 'l'DI+ 37.00Hz £ l!!l!llilU 
Q. 

t.(lll 03700 

,.., 



lll 7 ~ IS7 e!ltlEI llot/5!Uf:li!I 1!!8 Jls 

(2) IS7 2!1:11Et li!l!! :xli!I 
PLC ®<!!!01 l!!lllEHUI li!l!! Xii!!• Uli!! * 2l~UO. 

~ l!!lllEl!'l illlil!I .. 
i;<ll! 4 !?I llOIAI "i;< -HI" !?I 2!111EI ill! 1!124 llli!IOIEl(:QIOI l!!•) • l!l:.1811!!, 2!111EI !!!! Al 

~!!I~·~~ ~~E 0~~ it6Llr.t 

i!l9 tl"l 'I'± Jl8 Jls ~Ml LUI 
81TO O'l!AI XIW 1,i!!l! AIW 
8IT1 O'"iiiltJ li!l! ,,l!Wll li!l! 

o.0362 ~tt!E:I ~~ XU! 81T2 o-+1 ' .!; i!l!l! 
81T3 o-+1 ' .!!.i!li!I i!IXI 

HO' "i!li!l l!XI •"' i!l!I! 

-
i!IXl~EI a1x1~E1!t 11;; Uljl 

- (PLC Wr DI toll ~I.I.I ill.II!! B•l!I "I l!li!I PLC &l!.+2!1!1El(~IOlll) 
D4o46I OIEl!t '!'±~I il"llil ~I OIEI 

N'al1 (PLC Wr Dlta21 ~I.I.I llUl!I ;;!lll!I !!I llli!I PLCIHH21UIElUIOlll) 
04455 OIEl!!I ;i;±~I l'l"ltil ~I OIEl 

N'Dll2 (PLC Wr Dlta3) ~I.I.I li!i!I!! i!llll!l"I l!li!I PLCMl!.+e!UIElUIOllJI - OIEl!!I ;i;±~I l'l'ltil ~I OIEI 
APa!3 (PLC Wr Olto4) ~I.I.I lil!!! ill51!1111 llli!I PlC 111!.+e!l!IEl(llOlll) 

04467 OIEl!!I 'l'±~I ii"!• ~I OIEl 
AP064 (PLC Wr Oltl6) ~I.I.I lil!!! ill•l!l"I llli!I PlC lill!.+2!1!1Et(llOllJ) - OIEl!?I 'l'±~I il"ltil ~1 018 
AP!le5 (PLC Wr Olt'8) ~I.I.I ill.l!l!I il•l!l "I l!li!I PLC lllHe!l!IEt(llOlll) - OIEl!!I 'l':UI il"llil ~I OIEl 
APOt!t1 IPLC Wr Olta7) ~I.I.I i!ll'I!! i!lll\11111 llli!I PLC 81!.+e!l!IEll.lltOlll) - OIEl!!I 'l':l.~I l'l"ltil ~I OIEl 

/>K£T IPLC Wr Oltl81 ~1-'I Ill.II!! i!lll\11111 llli!I PLC ltl!. +21 UIEllllOlll) 
IM-4el DIEi!?! 'l'±~I 1'11111 ~I OIEI 

~ Al® !'till ii ~1111 .!!~:li!I 

1) 2!111El!?I llli!IOIEla Cl8:;ff ilOI HlllUCI. N'OeO(PLC Wr oata1) ~le 2!111El!?I !i!l! All!ll 

;!!. "!!I "l'±(i;<lll 421 lllOIAI "¥H" !!t:;J)2! "0382Hox" • eJl!ll!tUCI 
,.~ JI• ... tlill;!I: ~l:U 

lff/Ot c.d freQ.JeflCY 11.51111< -

llMl6 c.a source PLC -
rJWI Freq Aaf Src l(eypod--1 -- PLC Ir Dat11 0382 Hix -

2) AP<Bl(PLC Wr oat11) e PLC ®1'!21 "* i!llJJ~EI 04454 ~I 1:1 Ql~IOILIQ. l'!:!I N'C61l(PLC 

wr oatal) Oil= 2!111821 !lei!! Xli!l!'l iHl 1112! '1'±(0382H&x) JI li"!!ilOI 2!JI Dlli!Oll, 21Ci !! 

.i!.::Jl!IOllld 04464 ~I llll!liltiil 211!181et, :J llll!lil.t@ 2!111El!?I !i!l!! XlllOI ilUCI. 

L.S"'E'l..2c'TIWc I 1-11 



.lill 7 B iS7 e!lllEI .lillOl/2UEli!I C!3 'll!t 

3) Of211!!1 llllll atc:i :!!.i!::Jil!! YXXl2 .'ll !!l!IOI ~!ill!! l!!lllEle 11.52Hz(31JllEDll !!!!!! ~III+ 

11.52Hz :Qi!I) .'ll ~IIl+.i! lU!lll l!i!tlUCI. 

.,... h0003 

[3) l!!t!IEl!!l Cl;Qlll .... -i!ll!l(Jll!! IDfil"IAI: 3l!I, •• IOfil"IAl:Jll!! 10t3l!I) a Pl.Ca 
~!!I CIAllll •111 l!li!l5:!5!. J.18ae ~l'i' 

•.i CIXllll ell 111!1 ~-9-

l!!lllEI Jll!f 1/0 2111112101 •111l+l l!ll1R•ll1l 

l!!lllEI ltlt 1/0 3l!I 1112101 •1111 

lt:ll 6l!I 

PU: l;lt!!~ Cl:QI!! ei!! lfill!l[t!2IOI a"!)@ 4 l!l~LICI. C, Ill@ Cl:QI!! e"! lli!i• Al831:ll 41101!!, 

!!!lllEIOI LHll!! Jll! CIXll!!! ei!! ll!!{t!illOI ei!! 2 l!I. m ei!! 1 l!I) 111 Ill!/ CIXll!!! ei!! lll!l{t! 

ao1 •"! s l!IJ • A181t * uauo. ""· PU: aa 3fs~1 llll!ll!! axil!! Ri!! lll!I 4 !!Ci!o'.2101 • 

"l} 'llOI, iS7 e!HIEIDll Ull!ll!! JJI! Cl;l;ll!! a"l l!ll!I 3 !!(i!o'.i!llOI Ri!! 2 l!I, m ai!! 1 ll), ltl't 1/0 

!i!SOll Ull'tl!! Cl;l;ll!! a"! !Ill 3i!l(t!i!llOI Ri!!}, Ill 6ll(i!o'.2101a"!9l!I, mRi!! 1 iii}• •Jf!! 

PU: lill!!OI A181t <l> UiiLI Cl. 

I> l!!lllEI IllC!IDIEI Gtl!I 

PU: al!!o1 A1aaf:;1:1:1 !le l!!lllEI~ c:i:i:i111 •11• .,.,..,.. 0 .i! Gt1u101 111.rn. -
315. Jl9 @Ill tlllit 

001111 Relay 1 N011e 

llU11l2 Relay 2 N0110 

aura! 01 N0110 

I> l!!lllEI iUll!l"I 

¥!!\ 4 !!! lllOIJJ "¥ <H!" !!! !!!lllEI ill!: l!l"I IllC!IDIEl(llOI l!ll} • ll:ll8f\!!., l!!lllEI CIAllil 

6"1!!1 ill!: Zl"I X±_l= Clli:il <;ltlrUCI ~ 

illl W"I ~±. Jl\t Jl\t atAll Ulll ttl::il 
DITO o: Aelay1 C:fF I Rola.vi ON l!!lllEI U~ 
Bill 0: Rell)l2 CFF I Reloy2 ON ei111et u~ 

l!!lllE;I CPUil •111 81T2 o: QI CFF I QI ON 21111EI Ult - 8113 O: Q2 CFF I Q2 ON lllt 10 ltotAI 
8114 O: Oii CFF I Oii ON lllt 10 ltotAI 
BITS o: Q4 CFF I Q4 ON lll!t 10 l!totAI 



lill 7 ~ iS7 e!t!IEI :1110!/S!UEIW 1!!8 "l!t 

~ -
llAJ~a 2Ul~El£1 ll!i Hl::il 

APaeo (PLC Wr oato1) ~IM llllll!! ill•l!I"! ma PLC 11~ .. e!UIEl(~IOlll) 
~ DIEi1£1 •±~I 111111 alOIEil 

N'061 (PLC Wr Data2) ~IA! lll!lll!! <J•W"I ma PlC 11!:! .. e!UIEl(~IOlll) 
04455 DIEi'! 'l'±~I 11111• alOIEI 

AP062 (Pl.C "' Data3) ~'" l!!l!l!t illlll'l"I llli!I Pl.Cl!f!Hl!IHIEl(~IDlll) 
D44lil! DIEl"l 'l'±~I ll"lll ~IOIEI 

AP01SS (Pl.C Wr Data4) ~I" llll!ll!t illJS!l"I llli!I PLCEl!Be!HIEit(~IOlll) 
04451 DIEi£! •±~I llOlil alDIEI 

N'064 (PLC rr oato5l ~1.11 •111t illtl!l"I ma PLCll!Be!HIEit(~IDlll) 
04455 DIEi>!! •±~I l!lotll alDIEI 

"'°65 !PLC wr oat.el ~1.11 llll!H!! illltl!I"! ma PLC 11!:! .. e!UIEll~IOlll} 
1>1159 DIEi1£1 'l'±~I 1!1111• alOIEil 

N'Oe6 (PLC Wr Data7) ~IA! lll!lll!! <l•l'l"I ma PLC 11!:! .. e!UIEll~IOlll} 
D44llO DIEi'! >:'±~I l!l"ltl ~IOIEI 

ll'rl!l (PLC Wr Datllll} ~I" llll!l!t illHl"4 llli!I PLCl!!Hl!IUIEl(~IOlllJ 
D44111 DIEl"l 'l'±~I ll"lll alOIEI 

~ Al§ 1!11!1 !I! Dllll !!s~i!I 

1) l!!lllEl"l lU~DIEI• OllJI ilOI tlHtUO. N'OllO(PLC Ir Data1) Ole l!!lllEl"l OXllil •"' 

!!I ;;ig lll"I •±(¥"' 4!11 ~101:11 "¥-H" 1!1:.1)1!! "03tlellox" !I l!!"lllUO. ~ 

il~ }ls 11111 9l•iit 

rum Rllav 1 Nono 

W132 Rllav2 Nono 

APOll() PLC Ir Do.tat 03811Hu 

2) N'O!IO(PLC Ir Data!) a PLC lill!!"l !!!"}. iUl~EI 04454 OI 1:1 0:11uo. !!.!II N'a!O(PLC 

wr natal! Ole l!!lllEl-"I }le/ Q}ll!t •lll-"I ill!I lll"I >:>±(-) JI 5~90! 21}1 Dllli!OI, 

al~i !!s~i!IOIM 04454 ~I !!!tliltlil l!!illSll!!. ~ !!!tlilt8 l!!lllEl"l OXllil •lllol llUO. 

3) Ola!.<!! CUI !!s~i!l~lld - Cll tal03 Iii ~I!!. Rolayl -"I~ Ill Rela)'l -"i IM-m }I 

E!"tlilUO. DAI - DI tlXlOO 8 ~I!!. Relay! -"I aoA-OOC Ill llolay2 -"I llJrMC e 2e11u 

0. 

.,... h0003 

LS"'Et..l!cTRlc I 1.13 
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(41 :i !ii 7'1"li ~e i!il!li!l!!I D1aa1Et(D1:Jt~.~~ Al~ al• 1r1t• ete i!l'i' 
PLC tile!OI 2!111El!!I 5!e iH!l!l"I llWDIEl!t .:l.l!l(Wllto)lt * 21eua. 

!!! lll\otlll~llde PLC tile!OI Jt~All!, i!l~All!§ llll!l81e ;!l'i'!t llll!l8fl!leua • 

.,. 2!111El!!I gftl!J"I 

'i'~ 4!!111101];1 "'i'4-6" !!I 2!111EI gft l!l"I lll21DIEl(~lot l!!HJ• l!l:ilOll!!, 2!111EI JI~, i!1 

~All!~ ~A ~21 ~:t:e 03.i» ~~ua. 

Jlli MAI LJH 

jlj'°'IJi!I 

-
11:11;,a a1x1;,E1~ &!<. 111'.il 

N'OeO (P\.c Ir Datall Olhl l!!lll!! iill!fl!l"I Dli!I P\.c!llHl!!lllEl(~lotll) 
04454 DIEl!'I '!'±~I &1"41! 81DIEI 

M'061 (P\.c Ir llatl2) Olhl ltlllll!! illltl!l"I DI<!/ l\.cSIHl!!lllEl(~lotll) 
04465 DIEl!'I '!'±~I ilill'i: 81DIEI 

l.flle2 (P\.c Ir oat.a) Olhl ltlllll!! i!llltl!IO: DI<!/ l\.cSl!~l!!lllEl(~IDtll) 
04"58 DIEl!!I 'l'±~I 1!1._til 81DIEI 

!l'll6a (P\.c Ir Doi&\) Olhl illll!! illlltlll!!I Dl21 l\.c&IHl!!lllEl(~IDlll) 
04467 DIEl!!I 'l'±~I 1!111111 81DIEI 

N'D64 (P\.c Ir Dola5) Olhl ill!I!! i!lltil!!I lll21 l\.clllHl!!lllEl(~IDlll) 
D4l5ll DIEl!!I '!'±~I i1"4'i: 8101EI 

!l'066 (PLC Ir Data5) Olhl tllllll!! i!llll!l"I DI<!/ l\.clllHl!!lllEl(~IDtll) 
D44Bll DIEl!'I '!'±~I &!!!lit 8IOIEI 

!P066 (PLC Ir Dato7) OIAI Qlllll!! i!l91!1"1 Dl21 l\.cSl!~l!!lllEl(~IDtlll 
04480 DIEl!'I '!'±~I Willi! 81DIEI 

NU! (PLC Ir Data5) CIA! Qllll!! illlltl!l!!I Dl21 PLC lll!~l!!lllEl(~IDlll) 
D44111 DIEl!'I '!'±~I l!llllil 8101EI 

I> A18 l!llil Iii ~l~I !!:li!:::Ji!I 

1) 2!111El-"I lll~DIEl!t Q8:il: ilOI 91HIUQ. APOllO(PLC Ir Datal) ~le 2!111El-"I JI~ All!-"! 

i!C l!l"I '1'±1-'l'~ 4 -"I 111017'! "'l' 4-6" lt:i!l2! "038:Jlox" s 21"1St:il, ~l!PLC wr nata21 
ale 2!111El!!I i!I~ All!!!I ... l!l"I 'l'±('l'~ 4 -"I lllOIXI •• 4-6" lo':il)2! "OO!Mliox" § 210( 

llUQ. 

PU: Wr Oata1 

Pl!i Ir 0.ta2 



lill 7 ~ iS7 e!t!IEI :1110!/S!UEIW 1!!8 "l!t 

3) AFOeO(Pl.C Ir Dat11)jlf N'061IPLC Ir Datl2) e 2/2/ PLC 111!!!!1 Ill~ <!llAl~e! 04454, IM45S 

Oii 1:1 C:UJl'll..lCI. 

!!!Ill AFOeO(PLC Wr Data1l Clle 1!!1!161!!1 Jt4f Al£!!!1 it• I'!~ 'l'.<!:(031131ox) Jt. N'061(PLC Wr 

Data2l Ille l!!t!I El!!l i!l4f A1£!2J it• I'!~ 'l'±(OOIMHoxl Jf slll>lot f.lJI 111@~1. llfil .!!~ 

::Jl'!IDllld 04454 Oii llll!litii il"lorl'!.. ::i llll!lilg 21ttta!!l ,, .. Amor ;;;i::a, D4o455 Oii llll!lit 

ii il"loll'!.. ::J llll!litg 2!t!IEl!!l i!l4; Ali'!OI l'lLICI. 

2) Ofll!!l Dllll .!!~::ll'lii ~llOll'!., 2!t!l61!!1 Jt4fAl£!(DAV03;Aoc Ti11&) g "12.S..c" ~ l!!i!l 

Sl::il. l!!t11a2! ~4fAl£!(DAV04;Dec Tl•o) g •14.3sec:• ~ l!!i!llll..lCI. 

""' 00125 

00143 

00125 
04454 

i;oi43l 
~ 

LS""ELl!c"TRlc I 1-1 s 
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7.2.3 !i!Uf;I~ (PLC Bi! ~ l!!t!IEI) 
(1) l!!t!IEl.!!l C:l.Xllil 1!1i!i l!ll!llil l'lC Sl!!.!!l Cllllil 1!1i!i l!ll!l.QS! AUl81:::l ~Iii Gil 
2!111El.el W:llil eJ"l lHl(Jll!!IOl!lltAI: Bl!I. ~l!llOl!lltAl:Jll!!IOt3ill) iill:I 11ill• PLC liH!!.el 

CIA!!!! l!J!I i!llll£5!. ,\1811..;. i.[jloUO. !E~ 2!t!IEl.el Cl;l;l!!l l!J!I i!llll!!I i!IEll(O !E~ 1) ii 8~ 

Ill 5!UEl;!l811: JI,,.£~!<. AflHI-? i.l~LIO. 

~ l!JlllEl!!I '1•~!!1 

'¥91 4 !!I llOIAI "'i' 4-2" !!I l!!lllEI i!IS 1!10! l!/2.IDIEl(S!LIEll!I l'!8)il e>:il811'!, l!!ltlf;J CIA! 

Iii Ill"! {!IEll!!J iii• l!l!!I '1'-"'e C/S:ilf il~UC/ 

i!llt l!I~ 'I'&, Jig Jig tt"I Liit t:ll~ 

Bl10 O' Pl Off 1' Pl ON 2!tttEI Uli!l(lt.&51 
BITt o: P2 Off 1: P2 ON 2!tttEI Ullll(INBB) 
Bll2 o: P3 Off 1: P3 ON 2!tttEI Uli!l(INll7) 
Bl13 0, P4 Off 1' P4 ON l!ltttEI Uli!l(INBBI 

l!ltttEI Ollll l!J!I 
BIT4 o: P5 Off 1: P5 Cll l!!tttEI Uli!l(INllll) 

002DH8ll l!li!I <ital i!l!i! Bl~ o: P8 Off 1: P8 ON 2!tffEI Uli!l(INrol 
Bl'T6 0, f'l Off 1' f'l ON l!JtttEI Ull'l(IN71) 
Bl17 o: P8 Off 1: P8 ON l!!tffEI Ullll(IN72) 
Billi o: P9 Off 1: P9 ON lllt 10ltll!Allllf73) 
Bll9 o: PIO OfF 1' P10 OM 11!110 l'llllAI IH174) 
BITIO O: P11 OfF 1: P11 OM lllt 10lt111All11175) 

-
i!IAl~EI i!IJ:l~El-"I 85' ~l:il 

IV'WfJ (PLC Rd 0,1•1) q1A1 llili!I!! illll!l"I lll21 l!!tttEI • PLC5l!! 
1>4174 DIEi 'l'±.!!I IJotEIJI J<li!lll. (S!UEl!H!l 

M'fff1 (PLC Rd 0,ta2) q1A1 •l!I!! ~t!ll!J!!! lll21 2!tttEI • PLC&i'! 
ll4l75 DIEi 'l'±.!!I ElotEIJI J<ll'/il. (S!UEll!lll) 

IV'WfJ (PLC Rd O,tell) q1A1 lllH! il&l!f"I lll21 l!lll!Et • PLC&i'! 
l)447S DIEt ~~~ EIOIEIJf ~~ii. (S!UEi !'Ill) 

N'!1l9 (PLC Rd O,tJ4) q1A1 lllH! i!lt!ll!J!!t lll21 2!t!IEI + PLC51;! 
"4477 DIEi 'l'±.!!I IJotEIJI J<ll!lil. (S!UEti!I&) 

APOOO (PLC Rd Dat.S) q1A1 j!!i!I!! i!lt!ll!f"I lll21 l!ltttEt +PLC§i'! 
ll4U1I DIEi 'l'±.!!I ElotEiJI J<li!lll. (S!UEll!llll 

APllll (PLC Rd O,ta8) q1A1 llili!I@! i!llll!f"I lll21 l!ltttEI •PLC5l!! 
ll4U1I DIEi 'l'±.!!I IJotEIJI J<li!lil. (S!UEli!l&l 

APal2 (PLC Rd Data7) m1A1 •l'I!! '1115!1"1 m21 l!!tttEI • PLClli'! 
1>448) DIEi 'l'±.!!I ElotEIJI J<ll!lil. (S!UEll!llll 

- (PLC Rd 0,td) q1A1 <11!1!! illll!l"I lll21 l!!tttEt •PLC5l!! 
1>4181 DIEi '1'±.!!1 IJotEl)f J<llill. (S!UEl!l&l 

~ A18 I!/~ ii IJllll B.~::li'll 

1) l!!lllS.el llli!IOIEi& Ofii!:ill itOI 9!l!lllUCI. !;Ill N'076(PLC Ad Oe1a1) Oil: 2!111S!!I CIAlli! 

l:lll {<Ell-"! '1'-"'(¥111 4!!1 llllDIXI "¥+-2" i!t:il)I!! "320Hox" i!.t~ l:liltlLIO 

I :: I ~~ ::1 I :::. I . 
1-1s l l.S""~ 



lll7l!J IS7 l!!l:llEI lllDl/2UEll!I ag Jig 

2} AP076(Pl.C Ad Dalal}@ PLC l;!l;!.!!I ~* illlAl~61 ll4474 Oii 1:1 tlHH!LtCI. llla!At ~* D ~I 

J:l~Ei ll447~ Oii ~OIJil '.Ile i,tg N'076(Pl.C Ad DataO Oii ~"1%10! '.Ile e!lllEi tlJJ!I ~ill 

{tEl.!!I 'I'~ "0320 Hox" Oii ;l;Ht~OI '.Ile l:llot&t(e!lll61.!!I CIAllil il!!i ttElO i!LICI. 

3} Oii• sot. Olill!ll ijg illGt !!~:Ji!!• 0138IOIAI e!lllEi.!!I CIJJil &!;!! {tEli(O !Ee O• 

PLC iil!!OI 2LtElel61e ~l!lli! t!li!161:il.~LIO, 
00000 
04474 00000 

00000 
04474 00001 

00000 
04474 00007 

00001 
04474 00001 

OO>J1 
04474 00007 

00003 
04474 00001 

00003 
04474 00007 

00131 
04474 00001 

00131 
04474 00007 

P0062 P1(1N6S)2.l ~El 
O( OFf ) , l(ON) 

P0063 P2(1N66 )2:/ ~El 
O(Off ) , 1(Cf4) 

"""' PS(IN12) 2.l {!!El 
O{Cff ), l (Cft) 

P0063 bl~~)~JEI : 

P0064 b1Q:~~~l~~EI : 

~3 bt~~l~J"EI · 
P0064 b7~~~:)~JEI: 

r:3 ~~~)~~El 

~ b1~~~~)~~EI· 

LS'"~ ( 7-17 



lll7~ iS7 etli!El lll0l/2UEI~ l'!!8 ms 

(2) l!H!IEl.!!I li!l'!! ~Ell(l!l/111 li!l'!!li, l!lll<li. Jim!!<&. l!!IAJ~Ell 8) • 5!.UEtiY It 1111 
IS7 2!11tEl.!!I ~1! <?/Ell• 5!LIEtl!:l8fOI. ::J ~i!! <?llllOll II}~e ~ill!! All!!,!:,• PLC 3t! 3t~OllAI 

2llC1 .!!§;:Jl!i2§; "tj!jl!t ? 2.lo!ILIC/. 

~ 2!11tEl.!!I iil•l!l"I 

'i'1' 4 !!! JlllOl;IJ "'i' 4-1" !!! 2!11tEI iill!i l!l"I Jl/atDIEl(5!LIElll i'!8)• i!t:il81E!!, 2!11tEI ~i'! 

l!IEll.!!I i!ll!I 1!121 '!'.1'1: 03~ i!!i1iLIC/. 

Jls l!IMI LUI 
o: l!llJ 
1: l!li!ll!I !!l!llt 
2: "ll!/11 !!!l!!lt 
a: llC!i!l!!tiC'lOe o.., 11oi1 
1: "'l.!C Jd:llti 2: Jl"'lti 
3: l!l ... 1! 4: il"<t!i 
5: l/4; l!i:JHI 8: H/l llC 21119 

0305 ttax 211HEI !!!1! ltEI 
7: S/W llC OJlll!I 8: Ooel I !!!l!!l!I 

i!lllJ~EI 

04474 

04475 

D44ll! 

0'477 

D44ll! 

04419 

04'18l 

04481 

7 -18 I LS"'S'L.Ec'1Rfc 

RuarY9d 

o: l!llt !>'Ell 
4: 11.rnlng eta! 
s: fault <!tEI 

. -
i!ll:IJ~Ell!I gi;;; Hl:tl 

N'078 (PLC Rd Data1) OIM •lll!! illll!l"t Dli!I 21111El _.Pl.CB<!! 
DIEi 'I'"'~ lllOIEIJI lllill!I. (2UEl>ll!I) 
ll'ffn (PLC Rd lllta2) OIM 111l!I!! illJl!f"t llli!/ 2ll!IEI .. PLC8t! 
DIEi 'l',i,~ lllOI EIJI Jll!ll!I. l2UElilllll 
N'078 (PLC Rd lllta3) Ol"f l!l!ll!l ;ill!l!!l"I llli!/ 211t1El _. PLCl!ll!I 
DIEi 'I'"'~ ll!OlcPI Jll!lil. (2L1Ellll!I) 
N'019 (PLC Rd lll1"4) OIM !ll!ll!! i'll!llll"I llli!I 21111El + PLClill!! 
DIEi 'l',i,~ lllOIEIJI Jll!ll!I. l2LIEl~IJJ 
N'Qr) (PLC Rd lllla5) OIM HI!! illH"t llli!/ 21111El _. PLCllt! 
DIEi 'I'"'~ EIOI EIJI Jl!ll!I. l2UEl>llJJ 
IJ'OBI (PLC Rd lllta8) OIM •lll!! ill!Ul"t llli!I 211!1El _. PLC8t! 
DIEi 'l',i,~ lllOIEIJI Jll!ll!I. 1£UE1illll) 
li'082 (PLC Rd lllt17) OIM l!l!ll!l i'll!l!!l"I llli!/ 211t1El + PLCl!ll!I 
DIEi 'l',i,~ ll!OIEIJI Jll!lil. l2L1Ellll!I) 
N'083 (PLC Rd llllaB) OIJd l!!l!ll!! i'll!llll"I llli!I 211118 _. PLClill!! 
DIEi 'I'"'~ ~IOlcPI Jll!ll!I. l2LIEllHJ) 



I> Al8 IHI !I! Cll.lll .!!S!::Ji!!i 

1) !!!lffEIJ!l Dli!/DIC!il IH!]f il!OI i!!!!l!ILIQ. ~el N'076(PLC Ad Dalal) Olle !!!lffel !H! ~ 

EH"! ;;;±('i'~ 4J!l lllOIXI •• ,.._,. 11'1)!!! "0305 Hex" al& el"lltllr!. 

ii~ Jilt llJfl tOiil Ml:il 

DRV01 Qlll Fra::iuancy 12.00 Hz -
lllMlO Qnd So~Ot - -
DRV07 Freq Rtf Sre ""'"'od-1 -

Al'078 PLC Ad Ol.ta1 0005 Ht• -

2) N'076(PLC Ad Dalal) ~ PLC Bl!!"! ~.;. ;!l;&;l"'EI 04474 1111 1 :1 Ell8ill.IO. C!WM ~.;. 0 i!ll 

JQ"'EI 04474 Oii ~()(Jlj 5Ue ii!! N'076(Pl.C Rd Dalal) Oii 1!1"1510! 5Ue !!llffEI lH!! t/Ell!!I 'I" 

± "0306 Hex" Oii Al~Slot 5Ue r,jlDIEl(!!lt!IEIJ!l i!!:tll !fl! ~Elll 21L.IO. 

3) Dlil liot. 0121121 it~ zrn .!!S!:J!!lli Dll!e!OIM 211110121 t!!:tll !fl! ~EIH!!AJ ~EH. Jf4t 
A. ~41A. l!l"'A 9 .. -)a PLC Bl!!OI 2LIEli!l&le 1!11!1& il\!J8Hl.QUO. :<;,..,,,....- ..... 

0404 

04474 h0021 

P0052 ~'!!t! ~ ,.g 

12 0404 ""'" P0053 ~Wt!~~~ 
18 04474 ""'" 

4) l!IJQ ~EHotle 04474 e "hOOOO" l!JL.10. (!!lt!IEIJ!l i!lg l!l"i 
00000 
04.(7.$ """' 
00000 P0051 

00000 P0052 ~ w~ ~~; 
12 04474 ""'" 00000 P0053 ~'!!ti ~,.,~ 

18 04414 

5) Ollll e!lff8!!1 CIJQlil S!C~21 "All" 31a sCIM ~1!111 li!l! JQl!lil i!!UO. l'll!lll Jl .. •otl 

e 04474 e 0 h0021· 21ur1. leJlffEl!!I i!IS l!l"i 11..i> 
CXXl33 ... ,. """" ..... ... ,. ''''" """' ... ,. ""'" CXXl33 ... ,. ""'" 

P0050 \f'111' 

~~Wt'"~; 

P0052 :wt' =~; 

LS°"E'l..EcTRlc I 1-1e 



lll 7 B IS7 1!!1:11 El Jlot/!i!U Ell!I C!8 Jig 

e) l!l!tll l!"<1to11e 04474 e "hOCXl1" llJLICI. ceittt&t!!l ;;i5 l'l!!i !t:.Jl 
00049 
04474 

00049 
04474 

00049 
12 04474 

00049 
04414 

tOOlO 

h0021 

h0031 

""'" 

POOSO ~~~ff 

I ~M~'b'~ ~~;; 
P0053 ~'b'~ ~~~ 

7) e!tff&l!!l CIA!!!! 5'.C15'. ORVOl(Clld Frequency) ii ·s.ao Hz" 5'. t!!~i!lotAI. ~1!11!1 il'°li!IJU 

i!l I/LIQ. l!ll'tll i!l"ittOlle 04474 e "h0041' l?JUCI. (e!tff&l!!l ~· \!l!!i l!t:.I) 
C006'5 POOSO ~~~Ef 
04H4 hOCOO 

00065 
007-i 

00065 

P0051 



lll7l!J IS7 l!!l:llEI lllDl/2UEll!I ag Jig 

(3) e!l!t El.!!I !!ll •ot ;:;m.;.w .2U EIW • 1l11 

IS7 e!l!tEl.!!I l!!lll ... !il:il 21~ 'l'lll*• 2WEl~3IOI. :::J. lH! 'l'lll*DI Ill~ "4ill!! All!!~• PLC 
BIO 7150IAI i!llC1 :!!:5;::11!1~>; "l~I.' + 21.~L.IO. 

~ e!l!tEl.!!I i!ll!ll!l!!I 

•"I 4 .!!I llllDIJ;I •• 4-1" .!!I e!lffEI 'Bii l!l"I llli!latEl(.2L.IEIEI i!!8li! ll:i!Oll!!. e!lffEI i!!lll 

a!I 'l'lll+.!!i i!ll!I l!l!!I 'l'±e Cf~jJj i/EIWQ. 

Jls 

Cx0311 

~ ~ -
i!Ul~EI i!IXl~Ell?.I 8 % Hl:il 

AP078 (Pl.C Rd Oettl) ~lid 111111!! il&lll"I lll"-1 2!tHEI • PLC&I!! 
'*74 OIEI ~±~ BIOi EIJ~ ~8'B. (2UElillil) 

N'<177 (PLC Rd 01112) ~IM tlilllf! il•l!l"I lll"-1 2!tHEI +Pt.CBI!! 
04475 DIEi 'l'±!!l 0101 EIJI :lllilli. (.2UEliH) 

N'<118 (Pl.C Rd Oeto3) ~IM jiillf! i!Hllll"I lll"-1 2!tHEI + Pl.Clll!! owe OIEI 'I'±!!! 0101 EIJI :111!/ll. (.2UEll!llll 
AP019 (Pl.C Rd 01tlA) ~IM tlilllf! il&l!l'I !111!/ 2!tHEI + Pl.Cllt! 

04477 DIEi 'l'±!!l 0IOIEIJI :lllilli. (2UEHHl 
N'<BJ (F'LC Rd D• llS) CllJd t!!n!!t ~fl~'et !D-i!! 2!tHEI +Pt.CBI!! 

owe DIEi 'l'±"I 0101 EIJI :lllilli. (.2UEl!llll 
Al'all (Pl.C Rd OallS) ~IM tlilllf! i!&l!l'I lll"-1 2!tHEI • Pl.Cllt! 

0#79 DIEi '!'±!I a101E1JI :ll!lli. (2UEll'lfll 
Al'al2 (Pl.C Rd 01117) ~IM tlill'lf! lil•l!l"I !111!/ 2!tHEI +Pt.CBI!! 

"""" DIEi 'l'±"I 0101 EIJI :lllilli. (.2UEl!111l 
H'003 (Pl.C Rd Oete8l ~IM 11111@! iil&lll'I !111!/ 2!tHEI • PLC&I!! 

1)4.181 DIEi 'l'±!I 0101 EIJI :lli'l!l. (2UEIW!ll 

~ AUi 'ltrl Iii Ollll :!!:S!::Il!!I 

1) e!lffEl.!!I llli!latEl!I Qlifj)j i!OI t!lHILIQ. 1!!01 AP076(PLC Rd Data1) <lilt: e!lffEI !!!XI A 

"I xlllA.!!I x±c~111 4.!!I llllOIXI ·~ 4-1" ll:il)e! "0311 Hox" it• i!l .. llWCI T T T T T 

3iE. JJg ~~ l!ll'IZI Hl:U 

IJW01 Qnd Fr~uency 29.00 Hz -
lfflt8 Q!ld Source l(mlod . 
IJW07 Frea Ref Src l<o)'l)Od--1 -

AP078 PlC Ad Da.ta1 0311 Hu -

LS'"~ ( 7-21 



.lill 7 B iS7 e!lllEI .lillOl/2UEli!I C!3 'll!t 

2) N'07ll(Pl.C Rd Data1) g PLC ill!!!!! 1111.;> i!Hl:::Et 04474 Oii 1:1 IHllilLICI. IOi!lllt 1111.;> D i'.1 

x1:::et 04414 Oii ~OJ~ 21e ;ug N'078(PLC Rd Data1) ot gjOJ!ilot 21e l'JlllEI tt"I '\'Ill.;> 

!!I 'I'~ "0311 Ha<" OI ;!il§.>iot 21"' lllOIEl(l'JUIEl.!!1 !UH 11!"1 i\'JQ.;>) e!LICI. 

4) l'JUIEI CIAIW ~Gt.!!I "All" • lsalllt 29.0Cllz lJIAI lll!tlt @~All!JUCI. 

5) OfiUI ilOI 04474 OI •2900• Oli!le i.!01 aot;(tUCI. 

~o=o 

8) IJRV01(Clld Frequency) a "00.00Hz" J: •lletLICI. 01.ll 044/'4 )I •03000· 2.$ l!!~!il:il., 

IDl24 llli!llOl)f On CIUCI. 



lill 7 ~ iS7 e!t!IEI :1110!/S!UEIW 1!!8 "l!t 

(4) 187 l!JlllEl!!I 1!!:111 lllt!ll! !!ti ~Ell• .!i!.LIEltl S Dll 

IS7 e!HIElllllM l!!lll l\lil'.l!t §i!l!I 4 :z!~IAI PLC Wi:! >IEllll/<I .!i!.UEli!llt * 21.etUO. l\l!!ll!l §ill 

CJ 4'Z!CJ lil.!i!.i!!, Jllfl ~i:!llll l\l!!ll!t .!!.ill@ Jflfl .!i!.2111!1111 1\1!!1!!11!! §0!!1 lillOI "iilUO. 

-
!!II 
llo. 

.. 11 ... ~II 

llo. 
.. 11 ... ~· llo. 

....... ~· No. 
....... 

0 Iii Olag 18 - 32 Ol>tl(Slot1] Trip 46 -
1 Ari Short 17 rlTC 33 Ol>t21Slot2l Trip 49 -
2 lX; 18 Fon Lo<I< 34 Ol>t3(Slot3) Trip 60 -
3 fN 18 IPO :l8 10 Board Tr fp 51 -
4 Extenwl Tr Ip 20 UL :l8 ltl!t IOTrlp li2 -
5 21 I'll: .., 53 

8 FtMa Qpan 2J' Par1. IR Trip :l8 - 54 -
7 Growd feult 23 Pro PIO Foll 39 - 55 -
a Iii 24 - «> 2131.C-I !i!~ Tr fp .!ill -
9 Eth 25 - 41 Over Spee<I ., -
10 IL 25 - '42 ~~ ~JJ Trfp 58 -
11 - Zl - Cl ~!j! !:!i!IDl3 59 -
12 - 28 - 44 - eo BJ( 

13 - 29 - <46 Ill ocs 61 LV 

14 PO 30 - 46 - 82 Lost l:mdll!fi!!I 

15 Ill. 31 - ~ - 83 Lost l:mdl'l~EI 

- - - - - - 255 tlo Trfp 

II!+ l!ltt <!!!ill 

D449G l!ltilEI §II lilt l!ltt 1 

04431 l!!t•IEI .!::iii lilt l!!!I 2 
04492 l!JHIEI .,ill lift l!!!I 3 

0449'! l!JHIEI .!::ill lift l!!!I 4 

IS7 i!!HIEIOI i!!!!OI ljiil'ill!!, l!!HIEI §ill l!l!i! .!i!.UEll!J8 ~* 0 ~l~l~El(D4-491Hl4493) ~ 

OlcOCFf S! .£JIJlilUO. l!!HIEl!!l §ill l!l!i!JI 7dlfl'ile lt'Ale ~ + 04491 + 04492 + 
IWl93 21UO. l!!HIEl!!t §Ill l!l!i!• fl 4 2! :lllfll! * 'll..!i!.111, 5 1!18 l!l!!IO!e l!!HIEt!!l §ill l!I 

!i!e D4490 • !il.OI aua. ms:i1A1S! a !!I JI l!l!!llile §ill l!l!i!e ll4491 • !il.ot auo. 01<1 

l!l 1!111.!i!.!E .I.IS! l!!l!llile 21HIEI §ill l'l!i!• ~* D 2Ul~Elllll IHlllUO. 



.lill 7 B iS7 e!lllEI .lillOl/2UEli!I C!3 'll!t 

I> Af§ 1!11!1 ii Ollll :!!il::Ji! 

1) lllUIN II Ql!!ltlfotld 08]1 ijg !!:il::Ji!lli llll!ll!IUCI. IN68(P4 Ottino) 01 "External 

Trip" .9.il t!~~Ol 2lt.Al 91~tlf:.l, CIJll!t 21"1 P4 •On 81otld "External Trip" II llt~AI 
llUCI. OH!ll ::Jl!l:ill i/01 04490 ~21~1 "4(Extarnal Trip)" OJ l!IUCI. 

M0030 ~0004 
1;.;, • . ..,, .................................................... ~I MOV ~04400 

00255 00255 

""' 04491 04491 

00255 00255 

""' 04492 04492 

00255 00255 

""' 04493 04493 

El<l 

31 IN81(P3 Ottino) 01 "llX" .9.~ tll!l~ot 2leAJ lll'lol:.l. CIJJl;o il"I P3 • On !IOI/cl 

·ex·• llt!!IAlllLICI. Ott!ll ::J!l~ i/01 04491 ~21~1 "!WJ(BX)" 01 i!LICI. 
00004 00004 ...!tiiE:i _ .., ~ 

IOJV [)4400 04490 I! "! 1 

~000 %1E~ ~t ~i~ 
MOV 491 

00255 00255 2F6iti ~~ Af~ 
IOJV [)4492 04492 

I! "! 3 

00255 00255 ~rsm ~t At~ 
MOV 04493 04493 1!10! 4 

El<l 



lill 7 ~ iS7 e!t!IEI :1110!/S!UEIW 1!!8 "l!t 

(5) l!!lllEI LV(U. Voltage) ~l!l IHIAI FlC 8'1;!.!!J ~i!! •lllW Off Ille 1!11!1 
JJllOIAI 7-7 !!I [6) EtJ;lat ili"'I llllld .i,Jlllll!! ~I~ i/01. l!!lllEI LV[Low Voltaoo) .!!.i!IOI 111~81e It 

!!!. I!! lltt!!I l!ll!I ili"'l!l Ole l!ll!IOll at!lld 1111~1 !!.i!:::li!l:ilf !/JI ±JlllLIO. 

~ l!!lllEl!!I ill!llll"I 
¥!!!! 4 !!I JJllOIAI "¥ +-4" !!I l!!lllEI ~l!I Ill"! DWDIEl[2UEl;;j l!!§)!!I &>.'.il~I!!. l!!lllEI lll'lll 

El21 .!!.ii l!lt;'"i ~l!I Ill"! ~±ce 08JI ilt!rUO. 

illAl.:!:EI 

DW4 

ll"75 

ll4478 

04477 

ll4478 

04479 

~ 

l>M81 

Jls tt111 u a 
Bl( 

LY 
Loot 0-.d 

l<PDLoot 0-.d 

-
C!llAl.:!:Ell!l 8£ ~1:;i 

N'll7G (PLC Rd Dotal) ~IAI tilll!! ililll!l"I llli!I e!"IEI • PLCSI!! 
DIEi -1>±!!1 lllOIEIJI >l~ll. l2UEl!l81 
lf'(ff1 (PLC Rd Dotll2) ~IAI till!! :!1111!1"1 Dli!I e!"IEI • Pl.Clll!! 
DIEt -1>±!!1 !llOIEtJf >lr.'9. l2UEllHU 
N'OlB {PLC Rd Doto3) ~IAI till!! '11111!1!!1 Dli!I e!lllEI • RClll!! 
OIEt '9'±!!1 lllOIEPI Zif/II. l2UEllHU 
11'1119 {PLC Rd Dota41 ~IAI 11111!! i!llll!l!!I Dli!I e!lllEI •RCilf! 
OIEt •<1>!!1 lllOIEOI Zif/II. l2UEl!!l3) 
_, (PLC Rd Dot.SI ~IAI t!ll!I i!llll'l"I llli!I el"IEI • PLC 111!1 
DIEt •±!!I CJOIEtJI >lflll. 12UEl!!l3) 
lfOll1 (PLC Rd Doto&) ~IAI 411111!! :!1111!1"1 llli!I e!IJIEI +Pl.CBI!! 
CIEi +±!!I IJOIEIJf >!&Ii. l2UEl!l1JI 
NUl2 (PLC Rd o.ta7) ~lld IHI!! :!1111!1"1 Dli!I e!IJIEI +PLCISI!! 
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Oli!I ;!;jJ!!:l!I.,. "-'W "lfltllOI lll21CIEI 

• '9-l!leJJILI .!!s:n1 

•atlll 

Mli Piii~ 11•1 Mli.!!s.:li!l~Al~li!I u ~ .!!~:::n11 .iilllJI 

.!!5!.::J.~ Oli!I IGl32 1111!!: <l'i' a~:ll Blllt8 

~-q11'1 

~~~!I Piii~ - ~II .!!"':Ill 113.AI q11'1llll!l l!l'i' =i!l*l'IAI Oll'lll 

o.no.q11'1 Oli!I ll!! l!l'i' 

!i15' !i15' tOJ«I !ru JI 1111"' eJl9!!: 1!11101 lllll!! ~li!I 81'"'• * 1! 

l!.3qll'I 113.0li!I l!AI ll'i'-

lllsslno oo Mias BIJ =i!l!!I Dlll"IOI BCl 

!!S::J.111 !!.5!.:ll!I tal41 l•I .!!S.:l\\I !tot BO 1!11!1 OI l!!l= <I.,. l!li!llil atlll 

L.5'"~ I 10-11 



lll 10~ sai• fi!I - I 

ii" 
:;ntg ~ Moo- (FOOll) auw I!! 2! 1E ll 

lllsslng Ml .. IETOli!I hOIM2 l!l;Q !!.~:Li!!I Ai.!:!~lY ~ Oil FET IETIUI 111111 
RET.!!!::1 
I! 

l!li'IOI Sil" i'l'i' 

Mi • ing Mi" mrqJi!I t-0043 l!l;Q S;;?:Il!IOIAI ®L 1!11!101 ill= Subr01J tir10~~:ll!il 
-~li!I fl Al"'•!!! il~l IET l!I l'lOI "!!I 

111i,,<1.;t 

-.IEl!lll .M'(E) q]i!I l'0044 l!l:Q .!!.§:.31Hi .!!~.311~ 

Oli!I -.IEl!lll q]i!I -.IE 1111• +ti 

RJHEXT l!lill RJHEXT q];!j taM5 irn .!!~::J.jlllH:t Fm - rt'EXT !!!a::J.~21 

Oli!I 1!11!1 q]i!j F<J!-MEXTl!ll!I• +ii 

llCS • llCOOJl llCS • llCOOJl h»l6 l!l;Q S!:::ll!llt~ 1!111 S!:::lll"I 
l!l'!>J ~li!I Oli!I Oli!I llCWlCSCUl Ill '!>J•2! ii 

+II 

IRllHAPl!lll IRllHAPllli!t h:XM1 irn .!!.§:.31Wti~WlllOI .!!~.311~ 

Oli!t i!t llPUll-lf'OP•2! il+l!I 

lllal Coll lllll Coll taM8 irn S":Ii!lll Dovloo 11 II• J.111 .!!!a:J.i!!l!!t DIYIOI 
Oli!I Oli!I '1i'l'i' +I 

S)intu Syntu 1-aMa l!l;Q S!:::ll!l 21•;!;2!01 •'J!!ilJI S!:::lll"I 11.3 ill 
Oli!I Oli!I LI Lood, And(Orl Lood JlOJ.18 <1-l'J 

ii ii 



¥1111 Al~l!!I l!!l!!l 

1l al!! 

PLC$ 9<'16!JI ~llll<le KllllN~Oll<I 9<'!>!.sllXllHI)• tl!ll!IOIOI 'i'l>IA12. 
l!!!l'll!tlll!! Q~Jl i!!i1;UQ. 

• DHt-"I .!!is.0•1& - Ill!! - i!l"'rlll!!• I!! 11111u 1:1 • 
• ~:>i•l!!~le l!"'rl!l"ICI r:i•sstRS-232CJf illll!l>lOl ~Q-LIQ . 

• Af~ll'! Ul8!! KllllN Al8tllll~• B3!06IOI 'i'<>IAl2. 

!!:1J1 aci l ~ Q;~ ~· aci J 

~·~.tl 

<- !lS'232Ci 
(' t'.f011!1e: 2 11 
(' ~~211 
r PC~ GLOFA Fnet 
r PC§ GLOFA Mnet 
(' 

<-still 
r 2.1.2E 19" 
r 2.1.25 28 

• l! ~.§ ICOM2 ::J 



12) l!!~JI Si!! 

l~~Pli:i~JI ~ti~ I ~~ aa I 
.2L1Ei .IEAI 't .tl 

r IOC! .¢~ ll. Al (Unsigned) 

r IOC!.¢~ ll. AJ (Signed) 

r. ISC!.¢ £ ll. AJ 

r ASCII;< .llAI 

jC:WPROGRAM FILESWLGISWKGL WKWS ~ 

X~§~~ Al 2-"2-"~ 

~ !!' OfCI ~~ 

!!S.::Ji!I "le! g;;, *l!IAI All§.!25 l.1§5 J<lfll!lle Ali!W"l5 tl!l!lle Jlse!UCI. 
»Iii ~l'lile 11111!!! l!!lll !!!!.:JI! l!lil!OI ;!;lJote Cl!!!i§;~OI 'ASV.'21 •l'I»!!!. J<tl'l'illll 
!!5::Jl!I t121 f!£'i'• rt!!I!! »a!!5 ot:u1uo. ::iat.!25 1!!111 !!5::J!!; ioll'etJI l!!DI 
!!i:.::Ji!I 2!0 gOI lll!IBIOI 1"l!tlt * Ill;, i!l'i'DI All§J<tlrl 111111• 01§1!11!! OfC,. !1£ "!;;> 
•.;. 2!;<!;UCI. 
ilil.!!1!11' 'b~!! Cll~]I i/111UCI. 

• Alliif 1"l'/ Ali'! i'!"lil il!l!ll'IUCI. 
0. 60~~1XI 91l!llt * 2!.!2111 o• till!! i!l'i'e :!ll!i Ali!!• aUJ 1'.l~LI O. 

• S!Llet .llAI 11"1 : S!UEt Al S!UEt ll"lil io!l!l•UO. 



e~J1 aa ~ti~ 1 ~~ aa I 
Ol"I 

¥1 1! ~j:J 
Ofill<i ro--:;:J 
~Ii P--:;:J 
2~1! rm--:;:J 

ll AJ 

¥1111 Al~l!!I l!!l!!l 



•111 1 Al~l!I ~~ 

2) JI I! llf2101 Et 
PlC!!I li!1! DI lll.!l!l Jll!"l2! Dl21DIEI~ 1UI 1!121 . E/Dlot l!JUJ.~ll! 111:!1ii El~ (Scan 
latclld:Jg Tl11e).PlCii"l.2S. il"I iiEI All!!* .lll~~:!I il"l iia tll!lllUQ. 

J1Wa1EJ [IS7~111£J'itgi1!.!EJ•DI~ Jli:iJJta••kpr]~X 
l5rT 1!.!EJSE I • t! IPIO(TUN)!PID(CAU! 

alt!~~ EHllCHi:;U;J ,, F -F Hllmsec IDl - iw-

"' F -F 10msec 192 - ii!O 
1 msec "' "' IOOmsec im- -iw-

!Omsec l!lO - ii!O ij;t::J~E.Wl ot jlO xH:tns 

\ msec ~ - ill' PLC§<St.2£ 

c' iw- - Ill' 
ll!m" - f4W 

P' ~t.t(llctAJ ~~§at 
0, r Ol:ll~ i 8Cl 
5, ~ -j!S 

P' ~S!E '?(.lJ~ .QDl3i~ 

(1)ill:!ll!l"I 

~~Hil{!! 

~Cl iEIAJ2t (ms): 

~~~Al ~~ < POllX l 

o r 1 r z r3 r 
4 r s r 

• ui. QHIOl~lt l!l1!Al llOIEi $1Xl(11il)1!1911! l!!littUQ. 

(2) EIOl!Jt l!ll:!I l!ll!I 
• 11Xl18 I 1<E I 1n l!ll:!I• llll!lltUQ. 

(lOOls / 1Clloet llll!U!ll!! UotXI 1!12101 :!1~2~ lE EIOIDt~ llll!l•UO.) 

(3) ~!!'i'l:!lii 

• Alll:!l .!!llt:::J!!l!'I l!I~ * II DI¥ • ;!IAJlt '12!12~. =:::i!'l *11!!1 !Ill 818 AJ21a tll!ISil: 
Dl2IOIEI~. Al21!!1 Jiil!!@ 10.. Et'i'I~ !Ill 6.00J E DEIJ lfl!tl!IUO. 

(4) ill! lll l!I 
• 1!1111 ilEl!!I All!!.;. l!ll!l.1!1"1 311~1 Jllo2.l! A18!t l!ll!il!I ell"! §It l!ll!llt II Al811UQ. 



I) F 11121 j;ji!llOI I!!!;! 

ll l!I JI lit QI l!I 

FOOOO RM2:. D'UJf RM 2:. el i!'f.ijl On 

F0001 ~~.::J.B.2.S CPU J f ~~.:J.B 2!: 2! ii~ On 

F0002 Pause 2=. D'U Jf Pausi& 2: el if~ On 

F0006 Aenot• ..2.S CPUJf Aanote.2.S eJ i:I~ On 

F0007 - -
F0006 - F0009 - -

F0008 - FOOOE - -
FlXXF STIPl!U!l <-II STIPgig *-llAI On 

F0010 MAI On ~Al On 

F0011 {!tAI Off ~Al Off 

F0012 1 ~~On 1 ~fl! On 

F0013 1 ~~Off 1 ~~Off 

F0014 DI ~tt! l!H!l DI ~t! !ti! 

F0015 - FOOIF - -

F0025 - F002F - -
F0030 ~::il§ ~.:iJ.§ Oii~ W~AI On 

F0031 'll:illl 'll:illl Qli!I lltl!IAI On 

F0032 lllTQli!I watch DCG All!- Oii~ 'i!l1!!1AI On 

F0033 I I Oi!ill Qli!I I /0 Oli!I !!ll!IAI On (FOO«> - FOOSF l! e ~ Oll!l"i 
Hl§JI On I!! i!<;l) 

F0034 HIEl•l l'!l<I Oll!I HIEl2.I H2tOI JI~ iiU 0181-~ ~.iilOn 

F0035 - F0039 - -

F0039 ~W ~M*t!I ftOIEI "'l"'OI l!ll!l!Y i!<;> On 

F003.I Al~ ftOIEI Oll i!! Al~I ftOIEI S.ttlro Oli!I Al On 

F003B .!!£:::n11 .i!lflg llJN ~ !!£:::HI Edit Al On 

F003C .!Ht:Jl! :il~li! Qli!I FIJN ii !!lil:Jl! Edit Qli!I lltl!IAI On 

LS~l 'i'-2-1 



(F1!l~ iil~IOI 11!1 Jl~I 
!! l'I JI Iii • Ill --- - -
~ - FOO!F I I 0 Oli!i •t1S!liOI •II -'iil2l• ~¥ llit 1::11!! Ol1 

Ami - RlOIF OI~ ~~ ;llll' Al~lil!'t :a!& I!!§ Ja 5' (2. 911 lt~l - 2t-. ~JI Clodc 
&lftiz:siJI (!~~~ Oli I Oft l!!llf 

F0091 1Cbls iifi:JI Clodc 

FOOll2 2aft ;ii;JI Clock - 111 ~JI Clodc ~ F0094 2s •'I Clodc 

F0095 10s;ii;JI Clock - ,,,,_.JI Clock 

FWlil llOl•JI Clock 

- - F009F - -
FOIOO U.r Clcw::k 0 

DtJtv WR~M lHl8 :n ~- Ol1 I Off l!t~ 
F0101 Lllllr Clock I HI [DUTYF010.N1N2 ~ 
F0102 U.r Clede 2 

F0103 U.r CloQc: 3 

F0104 Uaer Clock 4 N2 ~u °" 
F0105 U.r Clod< 5 ~ FOIOll U.r C:loc:k 6 

N1 ~!lt On 
F0107 U..r Clock 7 

FOIOB - F101F - -
F0110 I!!& ~li!I ... :i I!!<'! Oli!l llt!IAI On 

F0111 :llli!. •a1::i I!!& ;!l>IJI~ i'l 'i' On 

F0112 >Ni!i •<ll:J I!!& ;!1;)1JI 3121 llll!IAI On 

F0113 aeoi 011 OJ1M inl t1•AI On 

FOl15 I!!& ~li!I •a:il<11~ I I!!& Oli!t llll!IAI On(i!I~ ii) 

F0118 - F011F - -
F0120 LT•al::i Qi> t:ll:ii! I!!~ ~~ s t<s.t2! ~.s;i. c.i 

F0121 LTE •a1::i t:J.P tll.iJ. 2!~ ~m s 1s8tll! ~~ On 

F0122 EUJ •a1::i \:» tlljjl etM ii ]/- S F6t~ :ii~ Ori 

F0123 llT•~l:J CN' """ l!l<'l iil :ilf s ~el i'l 'i' On 

F0124 GTE •al:J CN' "IJil I!!& ;!l;J S, >S, eJ iil'i' On 

F0125 1EO aa:i CIP "l:iil I!!<'! ;:ut S. ~ S, eJ ll'.'i' On 



•• 2. 11211:::11111!1 

IFl!l"! iil;!IOI llli!I JI"!) 
i!I • " • • Ill 

F<l125 NBl •~l::I C1I' Hljjl l!ld il>l S, • S. 1!J i'l'i' On 

F<lll'll - F<l13' - -

F<ll«l - F<ll.f' FALS l'!Jl FALSllUI "I~ "11t l'!Jl 1illl 

F150 - FUIF - -
F171l - FIT.! - -

F180 • F183 - -
Fl!IO - F193 - -
F<l200-F021J' - -
Rl210-. F021F - -
~ F02Z' - -
F<l230- FOZF - -

f(l24). F02AF - -
Fl!SO - F<SF - -
F<l50(}- F05a' Ol<J'°'i!!IAIZ! ;jj[J "'i!!I Ali!! J;n! 

f0510-- Rl51F -~ 6l!! AJl! 11.!>.!.i!!Ali!!lilll 

F<l52IJ- F05IF !!!RI ~ft! Nll !!!RI ~ft! >HJ :Jiilit 

F<l53I>- F05:F Al~I BIOIEl(l;!l•l Al~I BIOIEl(l;!l•l (RTC 8e!21i l'lllAI) 

Rl5«l-"'"" Al~I BIOIEl(lll/AI) Al~I BIOIEl(lll/AI) (RTC 111'121i l!lllAI) 

F<l551rF05!1F Al~I BIOIOl(ti!/i!;) Al~I BIOIOl(ti!/i!;) (RTC 1!1!!21i i!lllAI) 

F<l5e!>-F05!1F Al~I BIOIEl(llH!l/RI!!) Al~I BIOIEl(llH!l/RI!!) (RTC 1!!!121i l'lllAI) 

F<l570-F05!1F - -
F<l5llO- FOSlF ~lat ~II :JiiUt .!!.~::::Jll CU:t ~19 :JiiUt 

F<l800-Fce:I' - -

2) M !11!!1 ~* lli!llOI illi!t 

i!I i!I " . • Ill 

M1910 V~I I I 0 llU!I Hl!Oi VII I /0 a:lJll 1!JOIOl•l!le Hl!Oi. 
t!All't uag ;!Ill l/OJllll'!ll R±l!IOI •l;Al.2. . 



3) O~!!I •4' !!!21101 Slit.' 

111 'illl l/Ollifi8 Olli~ 

1/0 tl"I 

P004 

• 

;!Ill 1/0 ••• 
Il•llle !IIl.!.EI 

"I 
D4QOO _, 
D4Q02 

04903 -
II 

•~I 1/0 llOl l'la 
I1a111e ~1I10E1 

• 
Olla Pointer 

\!,. 
Ill. Al 
II!, ;f; 

~121 'il5 

l'IIIAl"l!!!c !lot 16 Jll ~fAI ,_.lilUO. 17 I!!• llUf l!lli~!!! lll;llll l!lli!t llXIAl"IOI 

Al'i'IXl:il [JI>! 171!!11 l'IXIAl"IOI il"liiUO. 

l!III+ 11111 l'Olntlf _, __ 
Al611 l!IIIAl"I 1'1 

D4lllO. D4llOll Al.!.11 l!IIIAl'I 2 JI 

. . 

048111 • 04884 Al611 l!IIIAl'I 1811 



·~ 3. e..!tffEI~ ~~ l3IOIEI ~IOl/.!i!.LIEI~ ~~ 
!" lll~lll "7.2 ll PLC Cl1'1 >l!:l!I 187 i'!IJIEI 1!8Jlit" Olllll ±lHll! 'i/t'I ( ~I Olll 7-10 - 7-24 

Ull! B:;J) g eJIJIEl.!!I qJ;Js: sc1• 011!1!10!, N'O :::i•21 llHl9 l'!OI ~l ot(N'CSHl4) .!El- .!i!UEI 

'i!l(-)a l:IOIEll!I 'I'±• l'J"ll!IOIO~ l'IUO. 

!" ¥"'1~11111- APO ::19 llO~ I'!= t!l!l~lll lll:U, i'llJIEll!I "ll!I "IOIEU~lot;'l'Jllo;. !ll f;'!! llW • 

.!i!UEl'i!l;&"I 'l'lllo;. !ll f;'!! l!lat .!i!UEl'i!I)• ~IOl/.!i!UEl'i!lll .;. IUI- .!E 011' ~t'I= t!'i!ll'IUO. 

3.1 2!t!IEI ;\llOllS!UEli!UJ :ill!il~ ~* D i!lll:l6Et llli!t 

ll!" W!!I II• JI~ ll:a U IAJ 
ll4.wl l!!l!IEIOl~I lli!l(STQ',FllD.REV.Fwlt Reoot,Hll!ll!lll) • Ul i!I. ¥3-3 itil 

~OI 
1>4451 i'll!IEIOl~l li!l!! 'l'lll"!' ll'i!llit Ul'i!I. l;ia-2 it"'-

114470 
i'llJIEll!I ll!lll l!IEH(fU!ltll•U/l!I f;'1!9, l!l ... 9. ;<t ... 9. l!I ¥H .,. 

.!i!U XI l!IEI ~JI!! 'i'UEl;y, 
Elll 

114471 2!1!1Ell!l 1!!lll •"I 'l'llf"!' .!i!UEli!I. ~·"'-



3.2 JllOI (PLC 1!!1~ • eJlllEi) 
(1) IS7 2!11tEI 'l'Df~ Alll 

~ l!!tttEI 'l'lll+ XIII• ~I!! f'l.C.!!I "I+ D ~IXl ... EI 

"I+ D i!IIl.._EI ar;: ., .. l.I. 
l!lt!IEt 'l'l!I+ JUI x 100 

lllla liOI. l!lt!I Et 'l'lll+ 31llz 
04401 e.!tllEi!!I ~JQ* xi• 

J:l!lli ~~I!!. 04401 Ill 3000 • 

.wot tLI 

~ ~Ill !!..E:::ll!I 

I) E!lltEl.!!I JIWDIEI• 08.Jlf i!OI t!l!lllUO. 

I 3~ I Jl9 H I 
PLC 

2) O!fJl i'!OI illC~ !!.ll!:I!!llil O!!l!llUO. llXlOO !!I lll!IDI ON 5:11!! !!'* C i!Ul ... EI IJ4.61 ~I 

«lllO 01 !:!01Xl:il, Dl21AI l!ltttEle Xli!I ~Ill* 40.oottz ll! tl!liJlilUO. 

,,., 

~PLC WI' Dota1-5l 9 81Uel!E, IS7 l!llllEI 'l'DI+ Xl!ll!I l!HI 1!1111 'l'"'l!I " 0380H•" JI llil!ISI 

OI t.lQI!!, D4451 ~ i!IXl.!.Ela 11111.lol l!ltttEl•PI ;i>JIMo J:l'l!la Ulll + llQUQ. 

D4451 "'"' !IJ:loEI• •111-14 l!lt!IEl•lll •DI+ :11•• lli!l~I!!. ~PLC wr ~1-5) 91flAI IS7 21 
tttEI 'l'lll+ JQ!l!!I !Ill il"I 'l'"'l!I " 0380H•" JI! tl!llilot t.le DICIDI Ela •otM " OOOOHtllc" JI! tl!lllOt 

llUQ. 



(2) IS7 l!JlffEt li!l!! All!l 
~ e!IHEl !!i!! :QIUil -91!! PLC!!! !!!!+ D alXl.!:El 

Ill+ D i!l:Q.!:El a£ ti.Iii 1.1• 
Billi l!IXI 
BIT1 !U/9!!l!lit 
BIT2 i:!!Wtt ~I!· 

Blr.J Fault (Trip) *PRT-30 Trip ll.lt lo;de .21 
ti ilitllJ Dli!IM li"lmU D 

BIT4 Jl~9 
BIT5 ll ... 
BIT& ~5' !iii 
BIT7 DC Braking It 

04l70 mtlEI ~1'! t/EI BIT& !llllt 
Billi ~.35!.5. 

BIT10 Brakt~!i!lt!UI 

BITI1 ill!/9U! J.111 
BIT12 '11!191!'1'! XII 

BITI3 
,, l!i!I llll :t:~ J· l'H>I (lliH, 
Option) 

BIT14 1: •m~ ;QIJll ~~JI .;f~ (lllH, 
Opt ion) 

BIT15 O: An:J1e, 1: ~ LDC:al 

~ QUI ll!l:lil 

1) e!IH61~ llJ21DIEI• 0"-:ill i!IOI i!!!l!ll!IUO ~ 

!!!: :>tltH tll!I• lll:il _, 
Qld Fr1tcu.11tm•·Y 10.00 11' 

~ Clld Source l\.C 

rMirfl Frlllll Rat Src 
.__._, 

2) Kil.WIN; 1119olOIM Cl!!~ ijg <!II[;! !!~:JI!!; "hllflUCI. lll001 i!ll!I OI ~ >ll!!. Ill+ D 

~l:J:l.!:EI 04450 OI 1 01 .w~uo. llli'.IM e!lffEle !!l\!llH'll.21 "e!lffEI !!l!! :1111; 'II!! PLC 

Ill+ D iUl.!:61" ll l!l:il) I0.00 Hz ~ !!l!!BUO . ....,, 
16 • ..,.,. ""'" 

AP080-&4IPLC Wr Oolal-5J R lllLli!J.!i, 197 21111 El li!l!I llll!l <la 1111 i!'±eJ " 0!82Holl' JI tlUIOI 

lllCll!!. 04450 Ill+ ~llloEI• ••M l!ltllEICll:ll li'l!I ll•• I.Ill + 111e1.1C1. 

D44llO .+ lliloEla 91111.11 eJlllEIOIJll l!l!I Illlll l.li!Jilll!I, Af>Cll0-&4(pLO Wr Oola1-6l !IOI.II 1$7 21111 

El 11!1!. Xll.!!I ff lll"I 'l'±el " 0382-· !: tlll~OI !le llli!JDIEI• ll!OIM " 0000- · !: tlllllllOt • 

UCI. 



3.3 2UEI~ (e!t!lEI ~ PLC @~) 
(1) iS7 e!t!lEI ~l!! 2/Ell 2UEli!I 

~ e!tfiEI !i'I'! «EH 2UEli!llil 'II!! PLC21 "'!* D ~1:.1,;,EI 

111.;. D i!UJ,;,EI 8£ « Al Ul8 
BITO l!AI 
BIT1 ~~~ g?!!~ 

BIT2 Q:!~~ ~?!lg 

BIT3 
Fault (Trip) •PAT-30 Trip Out Mode £!! 
<l!lliiilrnl W2fi<I lO'liOLICI 

BIT4 Jf~g 

BIT5 EJ-~8 

BITS ~.s:. .s:.g 
BIT7 DC Braking g 

04470 eJtilEI ~?!!~EH BITB l!IAli1i 
BITil ~:::J.2E. 

BIT10 BrakeJH'&-6.l.2. 
BIT11 l!!l!I gOf lll!I 
BIT12 •l!ll!I gOf lll!I 

BIT13 
1: gOf lli!l ±.~Jf gO] (Ull!I~. 
Option) 

BIT14 
1: ilSilf* XliE! ±.~Jf 5-6.! (Ull!l!I. 
Option) 

BIT15 O: Remote, 1: Keypad Local 

~ lllllll !!~::l!!I 

1) iS7 e!t!IEl21 llf2fDIEI~ Cfl"!:;Jf ~01 1'!l!le!LICf. 

'i!S Jilt IH tll!lii.t ~l:U. 

DAV01 Cmd Frequency 12.00 Hz -

DAV06 Cmd Source Keypad -

DAV07 Freq Ref Src Keypad-1 -

04470 h0001 

18 04470 h0822 

3) l!lll £/EHrnll~ 04470 g "h0001" 21LICf. ('i'l21 "e!t!IEI g01 £/EH 2LIEl>!liii 'i'I~ PLC 21 

~=} D CllAl~E-l" H et:il) 

'¥'3-4 ILS~ 



!;!~ 3. l!H!JEI~ ~~ SIOIEI ~10l/2LIEI"' 111111 

00000 
04470 '""'" 
00000 
04470 

00000 
04470 """" 

4) Ol<ll e!t!IEI~ CIAl!o 5'.C1~ "A\ll" 31~ ~2.-11<1 l'll!I§ gi"j XI;;!~ 11iLIQ. l'll!I§ Jf"<;:rn1 

e 04470 g "h0812"' e!LIQ. (\'!~ "e!t!IEI gi"j OIEH 2LIEI;;!~ \'I~ PLC~ ~* D ~1x1;, 

El" H et:i!) 

00033 
04470 h0001 

00033 
04470 

00033 
04470 

00033 
04470 h0622 

5) l'll!I~ l'l"<l'!:rnle 04470 g "h0842"' e!LIQ. (\'!~ "e!t!IEI lEl'! OIEH 2LIEli!I~ \'I~ PLC 

£l ~=} D CllAl~El" H el".J1) 

!ro\9 P0050 ~-1J-~fEI 

04470 '""'" !ro\9 ~a:~ J1~; 

04470 

!ro\9 
12 04470 

!ro\9 
04470 """" 

6) e!t!IEl21 CIXll!i! 5'.C15'. DRV01(Cmd Frequency) 51 "5.00 Hz" 5'. \'!€1<1fllll<I. l'll!I~ i!t"<<lfJll 

i!5 ~LIQ. l'll!I§ i!t"<l'!:~IE 04470 g "h0822" e!LIQ. (\'121 "e!t!IEI 11'<"! OIEH 2LIEIEI~ 

.sjlle! PLC£l ~=} 0 CllAl~EI· .H et.Jl) 

00065 
04470 """' 00065 
04470 ""'" 00065 

12 04470 ""'" 00065 
18 04470 """" 

LS~l .!;!3-5 



(2) 187 eJIHEl •II! ~DI+ 2UEl9 
ll- l!!lllEI ell >:'DI+ S!UEllltt .i!! Fl.C!!I •+ D !IXl.!>EI 

lll+Dl!lll~!!l •.r. lllJll ll• 

l!!lllEl"i 1!:111 •"I '!' DI+ x 10l 

CDI• liOI, l!:.11 04411 II llrlll 
04411 •oi 'l'lll+ 

11113125 211!!, l!:lll l!!lliEl"i •"1 
'l'Dl+i. 31.2!ilz Ill.) 

ll- OUI l!.!!:Jll 

1) 187 l!!tHEl"1 Dli!IDIEI• Ol!JJ ~OI llll!l•UO. 

:II!: )I• •II tUU! lll :i! 

aMll Cid FreQJenCY 29.0l Ht -
~ ~ Souroo KtYl>ld -

aMl1 Fr.:1 Allf Src .......... 1 -

.. 
.. ,.,,. I 
'"' 

4) Ofal.21 ilOI 04471 it 1121!! "2900" ~ U Cl. 

5) IJll'Ol(CRI Frequoncy) II "00.<Xllz" 5! illll!lltUCI. 01:11 04471 01 ·osooo· 25! l!!i'Hil:il , 

IW24 lll~IOIJf On EIUCI. 



4.1 l!H!IEI il•lll!!I IIICIDIEI (2UElll l!!lil) -- ,.,_ .... Seal• I.nit R/W ttll IH 

OXOllOO 2!1llEI S'il - - R 157 : OOOllh 
0 .75ldl: 3200!1 
1.M: 401<11 2.21<11: 4022h 
3. 71<W: 4037h 5.51<11: 4055h 

OXO:lll 2!1llEI lnl - - R 
7 .M: 40791 llkW: 4tB:ll 
15<11: «fl)h 18.M: 41251'1 
221<11: 4160h 30kW: 41Eal 
371<11: '4Z50tl 45kW: 42l))i 

59<11: 43roh 751d1: ~ 
'/WI \:!l>l" :111!1"1 : 0220h 
'/WI tll>l" :111!1"1 : 02»1 

2!1llEI 21"1 l!!21/ 
'/WI \:!l>l" i!ll!l"l : 0221h 
'/WI tit/ i!ll!l"l : 0231h 

OXo:ll2 l!!l!!WEl(E!l>l",t/ - - R 
'1¥11 \:!l>l" :111!1"1 : 0420h 

t/)/\ll'l l\t"I 
'1¥11 tit/ :111!1"1 : 04»i 
4'¥11\:!l>l"i!ll!l"l: Wlh 
'1¥11 tit/ i!IZ!"l : 0431h 

OX0003 2!1llEI OS HI~ - - R Ex) Ver 1.02 : 0102!\ 
OX0004 Aeaerved - - - -

::~:~ O:l!Jttt/E! 
4 : Wlrnlng IHI l>l"EI 

~ 8 : F4Ult lllil t/E! (l'AT-00 TrlD CUI 
BIT12 lloda t!l!lit~I llli!/M lli"lltUO.) 

::~:6 
Al lUrn stile. J11[ 

OXO:ll5 l!!lllEI~ - - R BITS 
!H!l>l"EI ::~ 1: "r!: M~ll;' 2 : 'l"rl;' 

3: fll•IJ 4 : i!l•IJ 
JTI[ 5: i!l"l l!Ulill' 6 : ~/W llC "l~lill' 

BIT4 7 : S/W llC "1:1111 8 ; 0.011 !i!l'll;' 

::~ 0: l!l;IJ 
1: f!ll!/11 !H'!IJ 

Jill: 2: ~1!111 li!i!!!! 
BITO 3: llC !i!1'1l;' l!Ee O"r ~IOI) 

::~:~ 
- l!l!! ;IJW .2.~ ]TI! 0:3llllS 1:1JC!~i!! 

~ 2:~/PLC 3:Ulfl9 485 
OXO:DI l!!~EI !i!1'!, - - R 

BIT11 4:8:!1QI 5:reserved 
~Ia=} Xlfj ~~ "iiii10 6:Auto 1 7: .... 10 2 Ja 

BITS 

...!!.IL -~lll+ ;IJW ~~ 
BITS Q:31DIS ~£ 1:31lltS .!l!.::i 



-- hr-tor Scale I.nit A/I ~ll 118 
_!@_ 2-4: 1.1>/lbm lH! "r % 

~ 5: V1 8: II 
_!ill_ 7: V2 e: 12 
_!ill_ 9: Pulae 10: Lllilll Ml5 

...!!!!... 11:11C!lH!! 12: .lc>p(Pl.CJ 
13: Jag 14: PIO 
15-22 : Auto Step 

BITO 25---89: OE!'~ ~lll-* 
OXOll()'7 31!1HE S/W Ill~ - - A (llUlll 0.0100: verolon 1. 00 
Ox0308 "lllHE Tltlet!ll'I - - A 0x0101 : Versl on 1.01 
Ox03Cll 

AeBervvd - - - -

--OxOOCf 
0x0310 ·~ ~-* 0.1 A A -
0x0311 ... 'l'J!l'I' 0.01 Hz A -
0x0312 \t"l 11'11 0 11'11 A -
0x0313 2s m~~ ~£ 0 11'11 R -327e8 [APll] - 'SETrf7 111'111 O'tl!l('l !?HU 
0x0314 •"l l!!il 0.1 v R -

0x0315 DC Llnkl'lil 0.1 v A -
0lc0316 ·~ lll.i 0.1 k!I R -
0lc0317 •1t TorCJJ• 0.1 ' A -
0lc0318 PIO lllll~~ 0.1 ~ A -
0x0319 PID lllE~ 0.1 ' A -
0x031A JI 1 !i!.Et ~4- - - A ~I I S!E! ~-;> 21.Al 
0lc031B ll25!.Et ~* - - R ~I 2 5!EI ~.;. 21.AI 
0x031C l!!"ll!I S!Et ~* - - R <!! 1111!!1 S!EI ~.;. 21.AI 
0x0310 Hz/rp• l!!"i - - A 0 : Hz e-.i 1: "'" e-.i 
0x031E Rlaerwd - - - -
-<lx031F 

BIT15 IH!81XI Bl8 
BIT14 Alf!81XI Bl8 
BIT13 Alf!81XI 618 
BIT12 Alf!81XI 618 
BIT11 Al881XI llH~ 
BIT10 P11 ("llil IC HA/ti !!! "I 3] 
BIT9 P10 ( lltl!l ID EIA/tl il"l 2) 

Ox0320 01"!il 21~ l!'i' - - R 
BITB PB ('Ill 10 Ell!Clt 21\!l I) 
BIT7 PB (JI!! 10 8-A/(I 21~ Bl 
BIT6 P7 (Jll!! 10 8-A/(I 21~ 71 
BIT5 PB (Jll!!IO H l!Clt 21"16) 
BIT4 P5 (Jll!!IO 8-A/(I gj"l5) 
BIT3 P4 P ll!IO Hl!Clt gJot4) 
BIT2 P3 P ll!IO Hl!Clt gj"l3) 
Bill P2 (J ll!IO Ell!Clt il"l 2) 
BITO Pl (JI!! 10 Hl!Clt il"l I) 

BIT15 Al881XI 818 
BIT14 Alf!81XI Bl8 

0x0321 O:>Jlit •ot l!!i! - - A 
BIT13 Alf!81XI Bl8 
BIT12 Alf!81XI Bl8 
BIT11 Al881XI 6111 
BIT10 Al881XI BIS 



olddrlU Per-•., Scale U.lt All •At Ull 
Billi All!Sl;Q tllli 
BITS Al831;Q 111& 
BIT7 All!Sl;Q tllli 
BIT& Atll3•XJ PIA 
BIT5 ~ (lll!I ID iilltCI •ot s) 
BIT4 Q:l (Ill!! ID 111101 9"l 2) 
BITS Q2 (Ill!! ID iilltCI •ot I) 
BIT2 Q1 (JI!! ID TR 9"l 1) 
BIT1 Rllay2 DI!! ID ill.~I DI •ot 2l 
BITO RlllY1 ('!!!ID ll~I CI 9"l 1) 

o: CFF!IEI 1: CN!IEI 
BIT15 (COM86:Vl rtual DI tel 

O: CFF!IEI 1: (lj!IEI 
BIT14 (COE4:VJrtual DI 15) 

o: CFF!IEI 1: (lj!IEI 
BIT13 (CCll83:Vfrtual DI 141 

o: CFF!IEI 1: CN!IEI 
BIT12 (COllB2:Vlrtual DI 13) 

O: CFF!IEI 1: (lj !IEll 
Billi (CDll61:Vir1ual DI 121 

D: CFF!IEI 1: (lj!/E! 
BIT10 (COll80:Vfrtual 0111) 

o: CFF!IEI 1: (lj!/EI 
Billi (COM711 :VTrtual Dl10l 

O: CFF!IEI 1: (lj!IEJI 

Olt0022 
Jl{!I Qlll!! - - A 

BITS (C!ll7B:Vlrtu11 DIB) 
ii~~~ o: CFF!IEI 1: CN!IEI 

BIT7 (a1177:Vlr tual OIB) 
o: CFF!IEI 1: ClN a/El 

BIT6 (ct117!:VI rtual 017) 
o: CFF!IEI 1: (lj !IEll 

BITS (a.r75:Virtu1I 016) 
o: CFF!IEI 1: CN!IEI 

6114 (all74:Vlrtual 015) 
O: CFF!IEI 1: (lja/Ell 

BITS (cnus:v1 rtual 014) 
o: CFF!IEI 1: (lj!IEI 

BIT2 (all72:Virtu1I 013) 
o: CFF!IEI 1: CN!IEll 

Bill (all71 :Vlrtual 012) 
o: CFFl>IEI 1: (lj a/El 

BITO ccnuo:v1 rtu•I DI 1) 
Ox0023 1!1118 28 !!Al A 0 : ll 12Et I: ll 2 28 
0><0024 All 0.01 ' A Ol\ol!i!:J &Jill 1 (JI!! 10) 
o.o:l25 Al2 0.01 ' A 01\t!i!:J &11!12 (JI!! IOI 
l)J((l(j2tl Al3 0.01 ' ft Ol'lt!i!:J &1113 Clll!l 101 
O¥fYJ'ZT Al4 0.01 ' A 01\t!i!:J &11!14 (lll'l 10) 
o.oo2B AOl 0.01 ' ft Ol'lt!i!:J All 1 (JI!! 10) 
o.o329 A02 0.01 ' A 01\t!i!:J 91!12 (JI!! IOI 
(hfWA A03 0.01 ' ft Ol'lt!i!:J All 3 (118 10) 
Ox032B A04 0.01 ' A 01\t!i!:J 91!14 (lll'l 10) 



Addreu Pe.r-ter Seal• llllt Aft till LI& 
OK002C Reeerved - - - -
o.cxl'2ll Reserved - - - -
OidXl2E Reeorved - - - -
llldXl'2f Reserved - - - -

BIT15 Fuse~ Trrp 
BIT14 !Mlrhlat Tr Ip 
BIT13 Arm Short 
BIT12 External Tr ii> 
BITll MrvoltlQ6 Trip 
BIT10 CN.rcurrait Tr Ip 
Billi NTC Tr Ip 

0><0330 IUJ E/21 - - R BITS Ov&r&plld Dovlatlm 
.5~ i!j!i!.-1 BIT7 Over~ 

BITB 2111 iUI si'I 
BITS •II il{t .SW 
BIT4 Ground FIUI t Tr Ip 
BIT.! E-TharNI TrTp 
8112 Inverter Overlold Trip 
BIT1 Under l .. d TrlP 
BITO t'.Mr load Tr Ip 
BIT15 AlliOIXI !lilt 
BIT14 AllJ!IXI llllt 
BIT13 Allt!IXI Ill& 
BIT12 Slots el!! >IS i!~ lHI 
BIT11 Slot2 l'!l'l >!!: fl~ It~ 
BIT10 Slotl Jill!! >IS ill~ Wll 
BIT9 No li:ltor §.~ 

0l03il1 i'UI E/21 - - R 81111 Cltern1I Brake §W 
.!!W 8!!!.-2 BITT JI~ IO!i!.!: i!'"I ttll 

Billi Pre PIO Fall 
BITS Parueter Write Al OI~ 
BIT4 AllJ!IXI llllt 
8113 F,t/j Trio 
BIT2 "11:(.111111 t!!!AI) Trip 
BIT1 Encoder Error Trip 
BITO IE Fall Trip 
BIT15 Alll!IXI lllll 
81T14 AllJ!IXI Ill& 
BIT13 Al!J!IXI llllt 
BIT12 AllJ!IXI Ill~ 
81T11 AllJOIXI flllt 
BIT10 AllJ!IXI llllt 

Ol03il2 ~I• E/21 .!!ill l!I - - R 811'9 Allt!IXI Ill~ 
!i!. Billi Alll!IXI 818 

BIT7 AllJ!IXI lll!J 
Billi AllJOIXI flllt 
BITS Alll!IXI lllll 
81T4 AllJ!IXI Ill~ 
BIT3 >Ill'= Loot COOllOl\d 
BIT2 Loot coo.....a 



-- .... _ ... 
Scolo I.n il R/W ft.II Ull 

BIT1 LV 
DITO l!X 
BIT15 .111181:11 8111 
BIT14 .111181:11 BIS 
BIT1S .111181:11 8111 
BIT12 .111181:11 8111 
BIT11 .111181:11 8111 
BIT10 .111181:11 8111 
Billi .111181:11 Biii 

oxo:m H/WDl-lo - - R 
Bill! .111181:11 8111 

Trip l!l!i!. BIT7 .111181:11 Biii 
Bill! .111181:11 8111 
BIT5 .111181:11 Biii 
BIT4 Bate Dr Ive Parer Loss 
BITS llatct\doG-2 1111 Cl 
BIT2 llatct\doG-1 111121 
BITl E5'ROllOICI 
BITO NlC Oli!I 
BIT15 .111181:11 Biii 
BIT14 .111181:11 Biii 
BITlS .111181:11 Biii 
BIT12 .111181:11 Biii 
BIT11 .\11181:11 Biii 
BIT10 .111181:11 Biii 
Billi Auto runn ln• 9111 

OX03S4 warning l!l!i!. - - R 
Bill! 31 1111"' Lost 
BIT7 l!J:il[i .2lll!! 
BITO l!J:il[i .2l!t&/ 
BIT5 Ill 
BIT4 FNI l!i"I 
BITS L.oet oomond 
BIT2 Inve rte r over lood 
BIT1 l.ndor loed 
BITO over lood 

OXOSS5 Reserved - - - --0.os:I' 
OXO:l40 On Tlnm ltlll - Dav R erntEPI i'!l'!OI liot5'1 w- Ill 111.;. 
OXOS41 On Tilll f!!': - llin R On tinm!!t !II 111.;.• 1115'11'! !II!!' 
OXOS42 f\Jn n .. lt!ll - Day R erntEtllllAI .2Et• 'i'lll'} 111 111.;. 
OXOS4S Fkm Ti1111 ~ - Yin R Run ti .. !!t !II 111.;.• ~l'lll't !II !!' 
OXOS44 Fan T1111 W"lill - Dav R 1'111 !'!!!I 1'101 'i'lll'} Ill 111.;. 
OXOS45 Fan T11111 ~ - Yin R Fan tl .. !!t !II 111.;.• ~l'lll't !II !!' 
OxOS46 Ao .. ,..., - - - -
-OKOS4B 
OXOS4A Cllltlon 1 - - R o: ii.II 1,2: Reaer ved 
OXOS4B Cllltlon 2 - - R 3: ProfiDu1 4 ,5,6: Aeoervod 

7: Piiot B,St; Reaarvad 
OXOS4C Cllltlon a - - R 10: PLC 20: external 10-1 

23: EllCIJrdar 



U. 2JlllEI iHUllll DlaDIEI {1ilOI l!l8) -- ,.,_ .. , Scale ~II Ml ftll Ull 
Ox0380 .. lJI~ Xl'!I 0.01 Hz R/W Xl'!l .. lJI~ tll!I 
Ox0381 APll:ll'!I 1 RPM R/W Xl'!l lf'll t!l!I 

Blr.l I 0 ~I A! 1 st ~JI : .!!i!li!! l!IJJ 
BIT2 I 0 ~I A! 1 5t ~JI : Trip i!IMl.!O 

Ox11:1!2 IHI JUI - - R/W 
BIT1 10: "11!111 Jl'!I 1: Hit/ ll'!I 
BITII I 0 : STIP :111!1 1: RLtlll'!I 

Ex) l!ll!ltl !!l!!Xll!l :0003h, "11!111 !!l!!Xl 
i!l:0001h 

Ox0383 JI"< All! 0.1 ••• R/W JI"< All! Sil!! 
Oxo:llK ii ... All! 0.1 ••• R/W ii ... All! lilll!i 

o: OFFJJl!I 1: ONlll!I 
BIT15 (<X111165:Vi rtual D 116) 

D: Off ll'!I 1: DNll'!I 
BIT14 (QJM84:VI rtual D 115) 

c: lli'FJ:li!I 1: CNlli!I 
BIT13 (CD11163:Vi rtua l D 114) 

Q: OFFJJl!I 1: ONlll!I 
BIT12 (CClllB2:VI rtua l D 113) 

D: Off ll'!I 1: DNll'!I 
BIT11 (Qlll61 :v1 rtua l D 112) 

c: Off Jli!I 1: CNJli!I 
BIT1C (CC1116C:Vlrtut l DI 11) 

D: OFFJJI! 1: ONJJI! 
BITll (CX11159:VI rtua l D 110) 

0: lli'FJJ'!I 1: ONll'!I 

Ox03Bli 
Jiiii a:i;11!! 210! - - R/W 

BIT6 (OClliB:v Ir tual DIS) 
ON/Off o: Off Jli!I 1: CNJli!I 

BIT7 ((Xll57:V ir tual 0181 
D: OFFJJ:!I 1: ONJJ:!I 

BITS (IXIE8:Vlrtual 017) 
0: lli'FJJ'!I 1: ONll'!I 

BITS (0Clfi5:v Ir tual Dl6) 
c: Off Jli!I 1: ONJli!I 

BIT4 (o:J64:Virtual 0151 
o: Off lll!l 1: CNlll!l 

Blr.l (IXl!i3:V Ir tual 014) 
c: lli'FJJ'!I 1: CNll'!I 

BIT2 (Olll52:v Ir tual 018) 
c: Off J;li!I 1: ONJli!I 

BIT1 (Ca!i1:Vlrtual 0121 
o: Off lll!l 1: CNlll!l 

BITII (Ca!ie:Vlr tual 0111 

BITS 
0 : (Ff Xli!I 1 : CNlli!I 

<•«IC. rurae:Q4 Def In• Cl "None" I 

OJJ!!l e!!! BIT4 
0 : (Ff Xl\IJ I : CNAll!I 

OX0386 DN/IFF - - R/W <•l't 10. WT35:Q3 Oef ino 01 •tmno• ) 
0 : (Ff Xl!!J 1 : CNll'!I Blr.l <•tt IC, (l!ra4:Q2 Oef lne 01 "tmno" I 

BIT2 0 : (Ff Xl'!I 1 : ONlli!I 



-- .... _ ... 
Scolo I.n il R/W l!tll 118 

IJll" ID, IJ.Ir33;QI Ooflne 01 "Nena" ) 

BIT1 
O;<Ff:!lll I ; OIUll!I 

IJI!! 10, illra2'ilel&Y20I "None" ) 

BITO 0 : (Ff :!llll I : ONlUI 
IJll! 10. ll!T31:1lelay101 """"8") 

O>OOlfl A1111erved - - - -
Oxll:l88 PIO i!ll!ti'!!~ 0.1 ' R/W PID ~ll!ti'!!~ :!llll; LUI. 
Oxll389 PIO ~E.!!11 ;it 0.1 ' R/W PID IQE."l;it 
Ox038A Arl&erWK:l - - - -
~~ 
axo:m Tor1JM Ref 0.1 ' R/W !il3. :!lll 

Oxll391 
Fwd p,.. TorQJe 

0.1 ' R/W llllltli !i!otl'l !il3. ~I OI~ Ll1lt 

Oxll392 
Fwd Neg TorQJ• 

0.1 ' RIW l!ll!/11 lli l!I !03. <!!Dis Ll•ll 

axo:m Riv Pos Tor<J,11 0.1 ' R/W ~~It !2.EtW 23. ~IOI~ 
Lllll 

Oxll394 Rev Ilea TorGJ• 0.1 ' R/W 211!/tl llll!I !03. <!IOI!!!! Li11it 
Oxll395 TorCJ,le Biu 0.1 ' R/W ~3. Biaa 
Ox0396 

lleeerved - - - -
~Jd'.Xl99 
Oxll39.I. Anyt Ima Para IS7 21 ~F-'ZO I!! a!ll illl!I 
OxD39B ablltor Llne-1 IS7 21 ~F--211!! a!~ illlll 
Oxll31lC llJnltor Llne-2 IS7 21 ~F-'Z/. I!! a!ll illl!I 
Oxll390 llJnltor Llno-3 IS7 21 ~F--2:l l!! a!~ illl!I 



MEMO 



•~ 5. PU: 11e1ay >.f8Dll al!! ai1de 

¥5.1 ():)ii. 

1) 'i!l!!85' ~'S 
.'ill!!'i'~ @5' lit ... @ l!!WI! !!l!!~IE Allt:;Jf l!!Jll!!lllOll i!IJl'illll, 1!!~"1£5! :ill!!'i'Oll 
l!!~JI l!S!e il'i'Jf Jf~ lo;!! !!!est Q>8t!!CI. Ole :iilil :ll!!it §JfAl:ll 9"1l!!e/OI 
~&'ile l!l!!OI @O. 

~ 

~I 7g 
, ..... 

2) l!i"I~~~ ~· 

~ 

lSOflY COIUlll 

l!JS'"I £5! !'! o;l!!llJ ~a Al 

l".!CQ>& ilH' "I 25 - 30 'C 

~.!C~ 

:i!lil~ !!.!C ~8!! :i!lil:llltilit itJIAl~llll, Ole Rolay ON ii"ll!!111it ~8All!CI. 

:llllti.t l>/9 I @.!Cl>l9i.t = 0.41 I l'C 

3) Exanl:ll• 
li'<l!lllOI 3.5Vl!l AolOY :i!iil~ 100!' l!l~i!!lllC5VI• l!!Jl!IJI Jl~l'l"JIJI 1:1 !!! il'i'. ::al 
'i'4-I ~ !!.!C::Ji!I!!. •urn 2S'C 1100!' .'i!l!!l!!itl~ sor.l!l "I 1a'C llta!!!! :al!!:11111g 13 x 
D.45! 5.2' l>/8'ilOI ;ii~ li'<l!21!! 3.!>V!i!O 5.2' i.'8@ 3.!18YOll AI DNli"l~IJll @O. 



'i'~ 5. PLC Raley AISOll 2!~ ~ide 

¥5.2 Contact¥ (Glil!l) 

'i'5.2.1 DC'i'llfOllAl~ !!!Jll!!RI (EIF: Electromotive Force):il MCl!ll!! 
Ola! :11!1~11<121 i!OI Relay 'lli!ii"ll'!OI Off '<le :loll *~-*l!! Vol ts .!!I oia 2101 l!t;i'<!DI. 
01 11 0!!!18 1/2Ll2 21 ~ILiXlii 'ltJI @a. 01 ~11.jXI!= <;;; Ill!! AIOl21 Ile! Ilflllst ARC \!ti"! 
a !!!~Ali!!Q. 

'i'5.2.2 AC'i'llfOllJd~ •21l!!i; 

lr*i"lvam 
r ~~ -~ ~~ 

'l'-~i!il!-~I Uli!I l!ii!ii"l!-21 3Jl2' l!!O/~at(;«l'! !'!JI • !'!l!~ll i"l!-)21 *~lll OI 011"0. 
Ol e a l!l21 l!l"I i"! !:;l!I~ ~:;Jiit i'l'i' a l!I Dl'i'!:' OIOIJ:I *lllE!~21 l'!!'!OI sa. 

..... __ .a·--.... -- .. -·­_____ ...... _ 
__ .. JO•.O--• ... ___ .. _ ..... 
·---

(3)~:.::Lo.d 



¥~ 5. PLC Relay AfilOll ti!~ Gulde 

¥ 5.2.3 AC ¥!!1DllJd21 'i'l~5JI 

ACC!111"1 'MIDI 51!!~ Point OllAI Relay illl!l!!I JHllllJI l!!"!!O i'l'i' 'lll''Hl'll ;!lg l'!clS!. 
~ l!lf/£~2! et .,"1£~ a~ole 'illll. 01 e illl!I *l!I 8'1!!1 l'!2!0I 80. 

~~~ ~~~~· ~:ill-OfE te!C!~Jf ~~XDiU 21JIC!!!I~ ~C! AOC !!~01 W~ll ~Sil. 
:::Jl!I 5'll i!OI J:ll!!!!I l!!!IJI l!!>!l'ilOI. Oil= l!ll!IOI ~ot'ilJIU ;!!Jll @"!'il l= 015'. !!~~I 
"il!fOI *l!!Et<l;!!I l'!2!0I 80. 



'i'~ 5. Pl.C Relay ~8111 ~!t Gulde 

11;15.2.5 ll;lllf!!l l!!l!I ii l!!tUf Relay l!ll!l!!l +l!I ~JI 

DC1!2t"l i'l'i'e l!!~~"l l!lll(lltltOl)OI -~ l!llllJil 2.IOI lHI li"IAI 'i' lHIWJll illi!! 
1!11'/Q~ l!!JIJI l!Ol(ll•l'illll!!. l\C l!il"l i'l'i'l: Zerol!!~• Jl;l;Qi:< iilil(CroBO ing)'i:IJI 
llltf;'~I l!'llltf 3JI~ "Ill i!li!l.21 Ot!i!.e DC.21 <!l'i'.!i!C/ 111610. 
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IJCll!C'l'l!\.21 i'l'FE !!!Jli!!O!OI i!Ull5\:i!, l\Cll!C'l'~l2! ll'FE !!!•(COo4>)01 ~1115\JI %IOI 
.;.21;; E!~Al>ILI. 1il•'i'l!IOlllll" !!IJl1!"101 -~l!llil ftlc::>Cll l\C :rnt'i'81AI "I•!! 11111 1 01 
%19.s o;.'i!I• E!'l>Hl e 1i111tReio1 E!C/. 
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•~ 5. PU: 11e1ay >.f8Dll al!! ai1de 

W:. LI DC~!Clj!of~l.11 l!t~Sll= "IJll!"I; &.;>lSIJI '11141 CRJl.5!. QOl.2Elll.5!. Varistor 115! 
to• ¥1!1atDI 'i'l!ll!lotOI l:U!t¥1!1.21 Jl[l.;>'i!I e!i!l.21 ll:;t• •-:OJI ~Q. 01 1111 !i!.111115!.21 
'111Jl= 'l'OI !El= l:lil~DI Jll'I" Jf~flil'¢>~ e£111 'l'Ol.21 lli<!Oll llli!I liiil i!!<!i!ili •l!!l!l 
qg :U!rt>l~l.11 l'J>.ll!l Aolay i!l!'l.21 !'l>ll!lll" OIL!OllM >.180lot Ol l!lQ. li!'I l!Wrt; at 
l!lt -:0 lilll i!l'i' !i!.W ¥1!1 il"ll!l'l.21 15-20 il.5! ~~l!lt ;!!01 iH!t"l81Q. 

'1'5.3.1 Olli£ 'i'~ 
1) ~;u511 l!!l!I 

0.5 - I/ l:ll!I Voltage (~I: !;!Oll!!iilOl OC24VI!! l'l¥.21 Jil~ill!! "112-2«11 
2J c;u.21 l!!l!I 

0.5 - I I i!l!'l Qirront (~I : lj!Ofl!!l'IJI O. IA I!! i!l'i'"I C ;ug "I 0.06 • 0.111') 

¥ 5.3.2 Dloda JI£ 'i'~ (DC¥1!1f2! i!l-'i'IU!! llll98) 
1) Diode l!!l!I 

.llS!l!!iil(E)"I "I !Olli Ol&'"I "ll!iil L!lllil JfJ<IOI 81111. l!fi;;/!! lll.5!"1 l!!fill:i/ ill! 
ill 01&'111 ;!!. 

2) Zener Diode l!!l! 
.llS!l!!!'llE):;t ill! l!!!'l.21 Zllnor Dlodo • Al88101 l!lCI. 
(DI : .llS!l!!iilOI DC24Vlll 1111 Zllner Diode l!!iil!! 24V8lil >.18) 

<.:HI ¥ - Diode !i!.ll.115! 

l;I 5.3.3 Var iator JI§. 'i'~ 
1) Varlator l!!l!I 

UI JIS!l!!'l(E)"I 3JJOll llli!I ilU!l~lll. lll.5!1!!'121 1.5 1ll l!.!CJf "ll>'l!lQ. 
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■ Headquarter 

LS-ro 127(Hogye-dong) Dongan-gu, Anyang-si, Gyeonggi-Do, 14119, Korea 

■ Seoul Office 

LS Yongsan Tower, 92, Hangang-daero, Yongsan-gu, Seoul, 04386, Korea

Tel: 82-2-2034-4033, 4888, 4703   Fax: 82-2-2034-4588 

E-mail: 

■ Overseas Subsidiaries 

• LS ELECTRIC Japan Co., Ltd. (Tokyo, Japan) 

Tel: 81-3-6268-8241  E-Mail: jschuna@lselectric.biz 

• LS ELECTRIC (Dalian) Co., Ltd. (Dalian, China)

Tel: 86-411-8730-6495  E-Mail: jiheo@lselectric.com.cn

• LS ELECTRIC (Wuxi) Co., Ltd. (Wuxi, China)

Tel: 86-510-6851-6666  E-Mail: sblee@lselectric.co.kr 

• LS ELECTRIC Vietnam Co., Ltd. 

Tel: 84-93-631-4099  E-Mail: jhchoi4@lselectric.biz (Hanoi) 

Tel: 84-28-3823-7890  E-Mail: sjbaik@lselectric.biz (Hochiminh) 

• LS ELECTRIC Middle East FZE (Dubai, U.A.E.) 

Tel: 971-4-886-5360  E-Mail: salesme@lselectric.biz 

• LS ELECTRIC Europe B.V. (Hoofddorf, Netherlands) 

Tel: 31-20-654-1424  E-Mail: europartner@lselectric.biz 

• LS ELECTRIC America Inc. (Chicago, USA) 

Tel: 1-800-891-2941  E-Mail: sales.us@lselectricamerica.com 

■ Overseas Branches 

• LS ELECTRIC Tokyo Office (Japan) 

Tel: 81-3-6268-8241  E-Mail: jschuna@lselectric.biz 

• LS ELECTRIC Beijing Office (China)

Tel: 86-10-5095-1631  E-Mail: khpaek@lselectric.com.cn

• LS ELECTRIC Shanghai Office (China) 

Tel: 86-21-5237-9977  E-Mail: tsjun@lselectric.com.cn

• LS ELECTRIC Guangzhou Office (China)

Tel: 86-20-3818-2883  E-Mail: chenxs@lselectric.com.cn 

• LS ELECTRIC Chengdu Office (China) 

Tel: 86-28-8670-3201  E-Mail: yangcf@lselectric.com.cn 

• LS ELECTRIC Qingdao Office (China)

Tel: 86-532-8501-2065  E-Mail: wangzy@lselectric.com.cn 

• LS ELECTRIC Nanjing Office (China)

Tel: 86-25-8467-0005  E-Mail: ylong@lselectric.com.cn 

• LS ELECTRIC Bangkok Office (Thailand) 

Tel: 66-90-950-9683  E-Mail: sjleet@lselectric.biz 

• LS ELECTRIC Jakarta Office (Indonesia) 

Tel: 62-21-2933-7614  E-Mail: dioh@lselectric.biz

• LS ELECTRIC Moscow Office (Russia)

Tel: 7-499-682-6130  E-Mail: jdpark1@lselectric.biz

• LS ELECTRIC America Western Office (Irvine, USA) 

Tel: 1-949-333-3140  E-Mail: ywyun@lselectricamerica.com 




