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ABSTRACT
Due to in the present the technology about the industrial process controller have developed.
It not only supports control function but also communicates function. The heart that makes it
possible is the protocol. This project is to study in the area of process monitoring and the Modbus
protocol that base on the serial communication standard. We built the temperature control of
liquid in open tank with FUJI PXR4 temperature controller and used the KOYO DO-06DD1
programmable logic controller for sequence control. Both of the controllers can work together by

data communication via Modbus Protocol network.

I



oN o\
naanssulsemna

= =Y d o y° 1 T - Qs Y]
WsyaniinusadiuiiduSegarely1dded sz lasumsaiueyulumsd
o -2 ° o o a J dyo/ ¥q 9 Qs
dfinpuesduuzinnsesmansnsdgnssa nawmdsd uennnild I W miveayu
4 o 1 @ o ) = o o o ]
luiSeagilnsaieng q lumsiaiSganiinug aazdiahveveunszqauiuediags
o a a ar 4 A 9/ -4 =
voveugueIIsiMAINInInsIumsiagunaviud1dlnnmd  Tudwdmnsse-
@ o e o @ o ) = o 1 dy
m3daguani igsamianudlunsiainSyaniinusicuil
i A : = ar QJ i
VBDUVBUAUUNAITUNN AU WOTIUA Wr511 Mo o515 nesariad 711als -
[ A @ o =y =y o =)
anumismae lumsiailSyaninutitiuessd
4 n:y ~ @ = 3 ar @ o
gamelivensuveunszaadia - wnsamazaseun N AR mseiumuuning
Y
=t

Tumsnsuoziludidelaldnoeen  mwdiasilse Tenil8unmiSyaninusaiid

auzdsaiveneuadinsznamnvim

aagdam

I



a31lay

wn

undagemuning... I
UNfindemudangy I
fafnssnlsemna 1
GAEHIGT] v
MIVYNT19 VX
aSUYNN X
T ERTT D/ AN N\\\1///Z5\ N 1
L1 AN O RTINS, e 1

1.2 FRg U e MO S WU .. oot e 1

L3 AUDUABRY T IRITINUT. ... e 1

1.4 Fulurshalir W Y ki € ) L W 2 \\ 2

UNTE 2 MGURIOEMEONT oo oseieesiees oo eeees et e 3
2.1 1N gpe D13 S TR T - s LA e AL 3

2.2 TUSTARBAMODBUS. . ......oouie b ottt e et 3

2.2.1 Yeyamamniinyealis Tanoa MODBUS..............0.cois ioee 3

2.22 Tnuamssudsdayaoynsi.. S K Y 4 A 4

2.2.3 MODBUS RTU..ocoeescioeoies oo ettt e 5

224 MODBUS ASCIL ... ..couteusunmeesescsonststesiinoseeeeeessttessstioeeeseeesssessessssssssssesmenens 6

2.2.5 MIATIADUANTUNANAIAVBIVONDereerooreoeeenereeeeeeereeseeesn 8

2251 PAIY coeevveeeeeneneermeneeeeessessssessssssssseesesesssseseseseeesessssseessesssssssemsenes 8

2.2.5.2 Redundancy CheCK........oueuurmirereeneeeesssissceeeesesesssesssssssenssesssonns 8

2.2.5.3 Cyclical Redundancy Check (CRC)........ovvnveemeaeiienn, 8
2.2.5.4 Longitudinal Redundancy Check (LRC)......cooovvoveeueseerrennnne. 10

2.3 MODBUS FUNCTION CODE...........cccoutimteeeeeeeeeeeeeeeeseseseeeeeeeseeeeso 11

2.3.1 Read Coil Status (01).....cevemeeeneeiiniiieii e, 11

2.3.2 Read Input Status (02)........cveeveeueeeeeeeeeeereeeeeeeeeeeeesee e, 12



a31iey (Av)

%

2.3.3 Read Holding Register (03)...........ccuureeeeeemmmeeeeeiemoeeeeeeoe o, 13

2.3.4 Read Input Register (04)......ccovuunnieeiinee e eee e 14

2.3.5 Force Single Coil (05)...ceuvmuuiiiiieiieeeeee e, 15

" 2.3.6 Preset Single Register (06)........vvvvvomoeoeoooooooeoooooo 16

2.3.7 Force Multiple Coils (15,0X0F)........couueuummmeeeeeeeeeeoee o, 17

2.3.8 Present Multiple Register (16,0X10)...........c.coevmmmmmmieeoeeeeeoi 18

2.4 mmgmmﬁ’u-ﬁai’faymmnmﬂmm ..................................................... 19
241 UIATTIH RS-232 i et e e oo e 19

242 MATFTMRS-232C cieiiieeeiceiee e e oo 20

2.4.3 W1A331IU RS-422 ED BSAPRAR L~ e . M .. N N 20

244 LT THIRSIRSL =)/ W\ SNl ool s AN 21

2.5 MINIVAUUIUSA TUITA (Automation Control). .c.......ovovivoeso i 23
2.5.1 MSAIAUUVY ON - OFF 138 Two — Position Control. .................. 24

2.5.2 MINIUAUUDY Proportional (P Control)..........oooeeeevveiisiiri, 25

2.5.3 MINIURUUU Proportional + Integral (P Control)...........coumnnn.... 28

2.5.4 MINIVHYUUVT Proportional + Derivative (PD Control)................... 30

2.5.5 MIAILAUUUY Proportional + Integral + Derivative (PID)............... 31

2.5.6 QAYSHUIBUDIMIIAIUNY.cvc et otieeooneese s oot 32

2.5.7 A3UNRUOTEMSATUGUUDVAI . oo 33

2.5.8 MIAIVAUBUY FUZZY...ooeeinrininniniie it et 33

2.5.9 MIATVAUBUY Fuzzy+ PID ..ottt it 34

2.5.10 AUTO — TUNING. .t cttemaiinnsess e eeeeeee e 35

2.5.11 Lmﬁ'vgmjmmémmuqu ....................................................... 35

2.6 Programmable Logic Controller (PLC)............ccoeeeeeeeeeeeeeeoeeeee 37
2.6.1 TATIFNYBI PLC .o 38

2.6.2 @10619m3 14 PLC Tugaamnssasigd .o eeeeeeeeeeeeeeee e 40

2.7 5108 (Relay)........... eerseseseeesees s s reeeses e 40
2.8 RTD (Resistance Temperature DeteCtor)........c..wmmrmeermeeemooeeoeoooeoooeoeooooooooosooe 41



a1siiay (A0)

%

2.9 M3IATTAUAY Sight Glass MUV N TLINUBITZEU) oo 44
210 T ITUBIBAADT oo 46
211 THRATUANTIAD. ... esee oo ee e eeeo 50
2.12 mswaeds Taeld Visual Basic 2008.........oovovovoeeeoeoeoeo 52
2.12.1 dalszaonlunihee IDE ¥ea Visual Studio........vveeeeeeonon 53

2122 SunouMsEOUTISUNTIRI Visual Basic. ... 54

2.13 ﬂ'qu%,'ﬁugm(f’imﬁngm%gaummm =10, ST . SRTVUOVUR 56

2131 snwvangvesgudeya uazszuudamsgudeya (DBMS)..........56
a @ @ o o @ o1 {
2132 gudoyaiFaduius uasddiwiidre q ifoados.......ooo 56

2.14 Tﬂmnsnﬁm%’n%’ﬂmﬁgmi’:’aga Microsoft SQL Server 2005 Express............58

2.14.1 Microsoft SQL Server Management Studio.........c..cc.eeceuevrnernnnnnn... 59

2.14.2 AlsznnYsegIudeYnYDe SQL Server 2005.......... i 61

2.15 m3ouTilsunsuioremdugudoya. ... -41..63
2.16 TUsunsuad 19aza A5 1891 Crystal REPOTt...covoo oot oo 69
UNT 3 DTIOORUUIREIIII I oo oeesoe e ee oot 71
B T TS RQNARNY o /8 A S | A 7
3.1.1 A0BNUULNATMITHS 19N SUIUMITINGBY. ..ot 71

3.1.2 MO LHASNMSATUINUSINATUROS. .ot T2

3.13 miﬁmamﬁwmmmqﬂﬂinfﬁmam%’au(Heater) ............................. 74

3.1.4 MINIANNITTUAVDY Solid State REIAY.oweeremmmmmnennnnmmereoesssoooeooooooeoooe 75

3.1.5 QUNTAIIAGRINQI RTD....o.oeee e 75

3.1.6 19F IUAAN (Thermostat) .76

3.1.7 qunsainunugavMgil (Temperature Controllen)..........................76

3.1.8 Programmable Logic Controller (PLC)............ceumeeeeeeeanasenaene . 77
3.1.9 gunsalulasdeyanas RS-232 to RS-485 Converter.....................82
3.1.10 TAUBRNIAD (Solenoid VAIVE). .......oo.veeeeeoeeooeeeeeeeooooo 82
3.2 AAUBOWIMLDT (SORWAIE)..cnreeeeree oo 83

VI



M3y (Ae)

wih

3.2.1 MIVBAUULLASMSWA IUSUATUAILAN PLC ..o 83
3.2.1.1 PLC IO ASSIZMENL. ........ceveeeeeeeeeeeeeeseeeeseeeseeesseons 83

3.2.1.2 TUSUATY DirectSOFT32.....coceoommmeeereeseenseeesseeeeseeseesseesseseeseeens 83

3.2.1.3 M31991T1/51ATY DirectSOFT32. oo, 84

3.2.2 MIBONUUULATMINAU TUSUNTUNAAINANSZIUMS . .............85
32.2.1 MSBONUUYSELUNTSAAROAOHT . oroeoeeoeeeoooo 85

3.2.2.2 MIDDNNUY User Interface ....o.veveeeiiiniiioeiniicinineeeeiene e 86

a x A o & o 1
3.2.3 ﬂ'l'iﬁﬂﬁﬂﬁﬂﬁ']'iﬂ‘uq‘ﬂﬂiﬂ!ﬁ'ﬁﬂlnﬁﬂ"u Serial Port

A28 Visual Basic 2008....... ... esterremsersreenserneeeresns s e eeneneen. 92

3.2.4 MIDOAMUUTIUTBUR. ..ot ieten e et 94

3.2.5 n15m";emiﬂqﬂnin‘fmuquﬂsxmumsdm RS-485....cceuvernerrener.96

3.25.1 ﬂms'f‘;ﬂwiﬂqﬂﬂiafﬂmquqquﬁ FUMPXR4...cooeonnne.n. 96

3252 M3oIAD PLCKOYO DO-06DD1 #1% RS-485.......... .. 8

unil 4 mInAeLIKATHAMSNAGS 100
4.1 MINABBINITATURULULIAN .. .100

4.1.1 ﬂ15?1’3‘1]%{!1!@6!?!Qﬁﬁl’t)ﬂ‘lfﬂﬂﬂi%ﬂﬁﬂ’)ﬂﬂmmn Pl l...... 101

4.1.2 mimnﬂuqmngﬁﬂmfﬂﬂﬂia’f'msmuﬂmmu ... L h......... 102

413 ﬂ’liﬂ’mf*}ﬂﬂqmﬂgﬁﬂlﬂﬂ&‘liﬂﬂi%ﬂﬁﬂ?ﬂﬂlﬂlﬂ'ﬂ -3Y o AP 103

k4
4.1.4 nsmvaugavgiiveailagldmsaunuuuu PID...................104

3
4.1.5 MInugueavgivenitlaglemsaiunuuul Auto-Tuning. ........105

4.1.6 mimm;uqmwgﬁmmﬁﬂaaia’s’nwmuqmmn FUZZY ... 106
4.2 MINAAIMITU-aIA NI TUS IAABA MODBUS. ... 107
4.2.1 MINAABINTIFU-AIAIHIU U FUIT PXRAeereeeeeeeeeeee e, 107
4.2.2 PMINARBINTITU-AAN 11 (PLC) KOYO DO-06DD1.cccnneeeeeeneenene.. 108
43 AFUHBNITNANBY. ..o en e 108

VII



M3ty (A9)

Y
nin

< Ay
UNN 5 TFUNENI T IDUUBZUBIAUBUUE ... .. rnecscnnenenesecsenesenseeneend 110
5.1 AFUNOMITITY.ceeernerreeeeeeeeeseeeeneeere e eeereeneeenenrns 110
5.2 YOITUBUUSHOZUUINIITITWBI oo eoeeseee e s eese e 110
UITAYNIU 112
MANUIN 113

VIII



AP IGTRRRK

= Y
msah wih
2.1 uarasnsdetoyalaoldleddu Read Coil Status (01)..........oveeeerererererereeeenn, 11
2.2 uanideyanounduiiolFleidu Read Coil Status (01)......vvveeeeeeereeeeeeereeern, 12
2.3 wansmisdadoya Tno1dHendu Read Input Status (02).........cv.eeeveeeeeeeeeeeereeeeenans 12
2.4 wansdeyaneundiniio 19 ersH1 Read Input Status (02).............ouveeereeeeeereenn. 13
2.5 uansnsdadoya lagldHendu Read Holding Register (03) ..........ovnvereverrreeeeeenn 13
2.6 uantoyanaunduiio 1974951 Read Holding Register (03)......ovvvveoveoeeeen 14
2.7 uanensdsdoya lao16Heane 1 Read Input Register (04).........ositeesiueerersereesennn.. 14

o v A gy do /
2.8 umasdeyanounduliio14Hendu Read Input Register (04). ............o.isestueeerreereennn 15
2.9 waninsastoynlno 191 Force Single Coil (05).....vuvueeivmrmereeeeiaeieresrenns 15
2.10 uansdoyaaeunduilie 19HFu Force Single Col (05)....... vvsvrrereeeereie e 16
y g 9 g . .
2.11 uaasmsaedoyalagldfandu Preset Single Register (06).... .. oocvetrreeesieerse s 16
2.12 uarnstoyanounauiin 14Ny Preset Single Register (06)..o.oovrer.oors oo 17
2.13 uansnrsdedoynlaaldHessu Force Multiple Coils (15,0XO0F)...........ocoeevirroereien 17
2.14 uaasdeyansundusiio19Hendu Force Multiple Coils (15,0X0F). ... ... foorereenn 18

L 9 7o % 2
2.15 waasmaaaveya laslgWendu Preset Multiple Register (16,0X10). .-e.v..vvvenrvonenn.n 19

2.16 uanstoyaneunaudio 1N Preset Multiple Register (16,0X10)......................19

2.17 1fSsueugaautAvee MIATFIU RS-232, RS-422 QS RS485......o oot 21
2.18 UARAIANUTURUTUBL PV, BIror, MV «oeovonrroeiosese oot 26
2.19 UAAIANUTURUTUB PV, EIOE, MV oo ereesoreeeoeoe oot 27
2.20 UaIMTNIFEUTEIBIANA 4-20 MATIAH U 0 -100%.-oerooeireercirereere oo 37
3.1 PLCT/O ASSIgNMIENL «...cuiiinieiiiimneen i iiiieaist s e e astn e e e eeeaeeeeeenaemeaesseenae s 83
3.2 AUANTRGIUNITAONITYOY FUIT PXRA. oo 97
4.1 weraswanssudadeyaiuginssinruguaungil FUI PXR-4 107
4.2 uanswamsiudideyaiugalnseiniugy PLC KOYO DO-06DD1 ernersseseness 108




aIUYMN

ot #in
2.1 M AAADNOAITULU MASIE-SIAVE. ... ceeeerreee s seeeeeeeeseess oo seeseeee o 4
2.2 ANVUANANTENIN MODBUS ASCIT UAZ RTU. ..o 4
2.3 (WSNTOYAVBI MODBUS RTU. ..o 5
2.4 doynuAnzTUAUBI MODBUS RTU..........coovoeieoeeeeeeeeeeeeeeeee e 5
2.5 (N5HBYAUOI MODBUS ASCIL.corerroeresreceereeeseeesssmes e sees s srs et 7
2.6 doyaunaz lURYDI MODBUS ASCIL.......-.-. oot teseesreseee s e ses e seesee 7
2.7 anmdaduseumsimnnaus cre........ ‘ O
2.8 AIBEWMTATUIUAT CRCrreeeveiioesesensossintossscsmsrss s smsiceeeessssessonseeeeessiessteesseeess e 10
2.9 UAAIMIABYUNTEIAITNIATITU RSAES 2 WIRE. .ot eree ettt 22
2.10 WEIAINIIABGUNTRIAWMIATTIU RS-485 4 WIRE.w.ro . seooeiosssoe e soese e e 22
2.11 esilsznevvesszuumuguunyioundy 2 [ A W 23
2.12 msagulnndy ON-gEELLL \0/ MY K0 SC N/ S0 N o AN 24
2.13 MITAIUAUUUL ON-OFF TAUU HySOresi.  evivrmrerrs sl oeoecoeiecoeiesososeeteenme oo eessresnes 25
2.14 UHAAIANYUSUDS Proportional Band ........ieisieistersseeereeisnestoms oo 26
2.15 WA Proportional Band T Bias = 50 %...oos.sroeosoooee oot oo oo 27
PRUIIGIRE i o oA D | 45 § WIS W el )75 S 0 % | © L AN (W & S 28
2.17 dyaNuAIURUYLN PI Control..... e e ......... 29
2.18 33ULT Oscillate ({82 Unstable o8 T, A . B
2.19 daNUAIUAVYBY PD Control................... . I w31
2.20 YU UAIURUUBY PID Control. PN o | " o 32
2.21 ueraelAesunTUYBITEUUAIRUIIY Fuzzy-+PID .. oovi oo, 34
2.22 UEASNAADLAUDIVOITZUUAIUANUUY Fuzzy+PID........covomreereeeeeeeeeeeeeeeeeese e, 34
2.23 UAASMITNY AUO-TUDDING. e eveveeeeeeeeeeeseeseeeeeeeeseeeeeeessssssessessssseseeseessssseesseseees 35
2.24 4AAIMIUTOLTOUO A 4-20 MA U 0 -100%....cre e 36
2.25 wanansilsufisueidwaSiad f 0 -100%............... et 36
2.26 1A0ZUNTUUAAIIATIATIUBI PLC 1.ooeeceeeeee e 38
227 mnomarSagauiild PLC lumsaugu........... e e 40
228 MWASYUIEHAANMATH 1 PLC Tumsaunu ersensmma s resseas s srnees 40




ASUYMN (910)

M %
229 FOON 1 U AT IMNTIU e 41
2.30 M3AB RTD 2 A0........... 2
2.31 MIABDRTD A T MW..oeveeeiieiee e eeee et e e e eeeeeeeee e e eeeae e e eeeeeeseeseeeeeesees 43
2.32 UAAQ Sight GIASS BUUFTIY..oeeeeereeememmereecemeneeeememseeeeesmseesssssssssesssssesssssssssssssssseseeeeesesseees 44
233 HAAIMNSARRAIFIIT e A4
2.34 WA sight glass U TR HTOU ..o e eeeessssssasssessssssssssssessssssssssssssssee 46
2.35 UAAIBANDIUNI(CATEIAZE HERET). oorsse oo reondosoetiosoeereesosee oo ssessboesseesesseeeesseees oo 47
2.36 UEIAIBAADTATUFINNEA HERUOT)-wrreemrrosse e eoesooieeroeesteeeeeesssseeeeeessoes oo steees oo e 47
2.37 HHAIBAAD T YU(INMETSION HERET)...eorecrsereeses e esmseseessereseesses e st 48
238 UAAIBAADTUBUTUBObDIN HEAET). oo 48
239 udnIdAmeiTavia (Band Heater) 9
2.40 LTIAITAUADTUNU (SUD HEALET) .ol ooiermssoeooeeees oo oseees et eoeeeeeeesstee et e oo 49
241 UAAIBAUADTDOUNTUTA (IFFAred HEMET).oororooioee oo eeoeeoeeeeeeeosoee e e 49
2,42 LAAITAADTIRU (Cable BEAEI). v erromoeeeesosoeos et soseeeees oo st eeee st oo 50
2.43 ToaamanTaduun MM NS uaAT e 51
244 T RN I U IR I, e oo 51
2.45 duilsznoulunii 190 IDE U493 Visual SO ... oiceeieseiieeeee oo 52
2.46 NUN9BNITOBNUUY USer IEIFACE ... coviveeressssmsssiesassesretseneeeoos oot 54
24T TR TNE ONNOR ITIUROUTNT Ao 55
248 MTAHU LU SN TR IUG U TTITTU L terensieee st obe st eemmstieensteeeeesssesmesssseseeeessnes 55
249 TU SN S Y NI BUATT I I Mmoo iciressesttts e seeeeesssteeeeeessesseeseseesssssssommmsssseseneeee e 55
2,50 AT RO AUDE TR ..o eeresseneseeeeeesseeeeseesesese oo seseeeseseeeeeseees e esee e 57
2,51 AT ETURUT TEHTIATT Wereeeeeeees e eseeseseeeeeeeeeeseessseseesee s 58
2.52 nia 1151053 Microsoft SQL Server 2005 EXPIEss «....vevvveeveseeeeseeoeoesoeseseeo. 59
2.53 Wihee Login L‘i’l"ltj Tusunsy Microsoft SQL Server Management Studio Express .........60
2.54 nihalisunsy Microsoft SQL Server Management Studio EXpress ...........c.ccvuune. 61
2.55 TATIATIUB ADONET ... e ee e 63

XI



4 Y
a1IUYNN (AD)

AR %
2.56 HAAINTIATUSUATY CryStal REPOTt - .v.veeeeeeeeeeeereeeeeeeeeeeeeoeoeeeeeeo 69
3L AL A UM IT ST BIT O T I e 71
3.2 WAt afioentuL 1o 18 TUSUATY SORAWORK oo 73
3.3 HAAIT I LGN I TATT U 74
3.4 u.ﬁmﬁﬂmﬂé{ﬁaﬂgﬂuﬁ'\m’mﬂuqmgﬁ .................................... 75
3.5 uanslsdnman3ad CARLO GAVAZZI tU1I Analog switching AAOAS .o 75
3.6 WHASRTD PT-100 TUFONIS oo oo 75
3.7 ueaames luadniidenls.... .. L/ \ 76
3.8 ua@99Un3einIRUGANAN FUI PXR-4 FURONIF oot 76
3.9 PLC DirectSOFT KOYO D0-06DDI 17
3.10 @99 Specification VB PLC KOYO DO-6DD1... ..o ioeemsimasie s oeoosisemsesssesesseeseeessseesse e 78
3.11 u@A3 Dimensions ¥84 PLC KOYO D0-6DDL... \J/ iy N3 AL 78
RV JE () GERTSE ARTIGRE ol o) (0§ 100) 0 DU U 79
3.13 UAAI DT I UUBIN IRBUNA. o.ooiieiieieeesteeesre et seee S mannenes 80
3.14 SEAMITAD IOPUL..occrovmreroeemiummess i e boee e desesssmsseeseessssstcese e Vo R ¥ 80
3.15 WAL ITA B UYBINIUBTANE ..o et esensseeree s eee st 81
3.16 LAAIAAD Output...... AN Q... [ . S A ... 81
3.17 UAAIRS-232 to RS-485 Converter 34 TNALOA MAOANY... oo 82
3.18 Tes@uesss187 (Solenoid Valve) — AW 4 A 82
3.19 NMSFOUABITZNIIE PLC KOYO DODEDD oo oo 83
320 N 9BITURU TUTUNTU DireotSOFTA2: it 84
3 BT DN S TE B T U T r o) ke v O 84
R R L L 85
3.23 NV IVOTUTHATU DIIECISOFTI2... e eeereeereeseeeeesemeessseeesseeesseesssssssessee e seesseee 85
324 1AOLUNTIMARGTZUUTIT e 86
3.25 WAAIHTII0 LOGI .oveveveeeeeieeeeeeee et eeesseeeees e e 87
3.26 ¥11190 Process MONItOTING. ...ueerereereereenaaressens 87
3.27 VVI19D TIEDA MODHOTINE. -verrerrmeeererssmeesseeseseeeseseosseseseesesseeeeeseseeeeesseeeeeseesoeeeseooeee e oo 88

XII



aSUYMN (D)

i %N
3.28 VITI0D DA REDPOTE..evereeeeseereeseseeresssesseeesseesseeeseesseseeseeseeeseeeesseeeeseseeeeeeeseeeeeesoeeeee oo 89
3.29 WT119® User Setting (Add new user) eeeessamee eSS st eeemmmeeee e e eeeeeeesenes 89
3.30 #1118 User Setting (DEIELE USET)......cuvmrrererererrersrreresseneecssssesmssssmseessessseesssessssssesssessssans 90
3.31 M11190 COMMUNICAtION SEHINE ..vvevveerreereeersrreseeeeeesssseeeesessseeeeessseeee e oeeeeee e 90
3.32 Y1198 MODBUS PrOtoCO] TESt.....cevreeveerresceeeeresoeeeesseeersessesssssesessseeeseseeessoesess oo 91
3.33 N11199 PXR4 Temperature CORroler SEng. .....o.oorossoeosmsceeeess oo ooeooeoeeoeo oo 91
3.34 ABY INTQ SerialPort 11 Visual Basic 2008...............ocuclvvetvooeereeeossseesessessssmeesseeesssseeeseeee 92
3.35 WSoNNDAYDAOUTNTA SerialPort 1 Visual Basic /1 o, N\, N 92
3.36 UAAINITHI 1 Database MU .coowroireroseeeo oo .\ W 95
3.37 HAAIMIMINUATIHOZDEAUDITIUTOUE oot seeene desmaenereesesssesneree e eneeenee 95
3.38 UEAINITES AT M et o | W 96
339 uamsnsnlugudoyaiiadraaiauda R 1 96
3.40 ﬂﬁﬁﬂwiaqﬂﬂiafﬂmqumﬂgﬁ FUJI PXRA H1U RS485....oooovovie i seossscssesans 97
3.41 M3ITOUAD PLC KOYO DO-06DDT W1 RS-ABS i oo ....98
3.42 n13dam Por2 W Timshadedom sy MODBUSTI 4. (o N e AL 98
4.1 asvluamemsdhga sv e ldmsaaunuutn P . 44...101
42 nrluansmage SV e 1F NI AR PL oo 102
43 nrluansm g SV e FMsAMRUUYY PD. i 103
4.4 p uaAIMSEga1 SV Lﬁa‘li’fmsmmmmu 5 1) SN 2 A 104
4.5 naludasmsitga SV af}'eﬂ%'mﬁmnqmmu Auto-Tuning.......... ...105
4.6 nsluaasmadhge sv e l¥msaIunuuuy Fuzzy 106

XIII



oo ) J
11 anuddgvealsaantinus
LY d ) 4 a 1A o o
luihgifumsldaeanasaeniunel uaznidsdedemsdeyadiuginsainugy
Taeld 115 Tanoase q Mldisemwnsauaawanszurumsnnszeslna 1adanald
[ L4 1
fufidnuhsrdesiunszuumimegaamassniy  lisufudeudh lufeglunSnaid
AIZUIUNRgIsY  Aaunsadunauazaauguassuaumsly  Tneliifesuneunsnaiie
3 = = (dyts Y o = At kY y
Asgua Wsganiwuiivelamms@nuiimsahessuumsuaawanszuiums Taold
3 ~ 4 a 1A )Y o 4
gondinsnoniuneiuasnsAndedomsdoyaduainsainugy  TauldlisTaneadiing

Tdanlugammnssuediesniisunedie MODBUS

[ d Jd
1.2 JaglszasnvesiSamniinus
A sy P a1 w G4
1. tefneIimadioululsunsufadeduginsainnugunenavns suuagms
HEAIHANTSINUMSHIUABLR AADS
2. iiefinygluugaziimslFnuvesTils Tanea MODBUS

A 2 CONNC4 ot
3. m’E]ﬂ'ﬂ‘ﬂ'IQ‘]Jﬂiﬁu8’]3ﬂLL'JTVI1‘]25’1uﬂ'Iiﬂ’lmfplﬂiz‘lj']uﬂ’liﬂ'N‘Egﬁﬁ'lﬂﬂiill

d
1.3 veurvavesSainiinus
) ° 9 &2y P o
1. A5903$UIUMITIA08 TRensSINUNsRasTuiudstlsenoudeeenilseney
o A o o 4 o LY 9 ciy
wdnfe ginseinsda gilnsainiugu gulnsalnsuguigae #AZIZUUNABINISAILAY
o 4 {
2. 8195z UDMIUgUATEUIUNI$1a0s Tasld PLC uozgilnssinruauitannse
annadoasi1u s Innoa MODBUS 14

3. ﬁg'l\ﬂlliuﬂi VUAAIHANITLIUMITTIA Bﬂf‘i'mﬂﬂilﬁ‘)mE]iﬁﬂﬂﬁﬂ’]'mﬁ"m’liﬂlu

MINude

AWTOUFAINANTSUIUMTULY teilouese 18

v & 9 d'o [ 1) b2
annsavanuveyahiding lunssuaumsasgudoya'ld

aunsaifengienufeundavesdoyaiididn ldmuszeznardesnis

o w

3 1 - et =
aunsademminiweindidg lunssuumsnnasuiunes g



1.4 Yumoumsinn
1. fAinmmshauvesTis Tansaveatis
2. AnmmsdouTisunsudaolalsunsy Visual Basic 2008
3. ﬁﬂmmsﬁﬂ@iaéamssz14:iNﬂﬂuﬁ’;me{ﬁ’uqﬂﬂmfmnﬂmim RS-232
4. fnwms o Tusunsueenuuug mdoyn Microsoft SQL Server 2005
5. fimnmseenuuuszuunIvguAszTLIuMS Taoldgiinssinugumseadmnssy

aldaueSeluTssnugasmnssy



UNN 2

NQUYUASHANNIIBBALLIL

2.1 MSUAAINANIZTUIUMS
nszvaumsnsnanlumagasmnssuluiligiv - Svarvmegihinnnessuaums
1) ] 9
oflunszuaums fiendelfifasuasededivhansuinyey Taeassiunszunumsiiueg
=< =) P A @ @ =
mauaasranszumsnnszezlna  Suilumedeniminzauietlosiusunsie  eenn
a 2 yy s & yy do Hudeed gt
Meauld Tasmsuaaswanszuumswfatiuld  Adududesdgunsaiifinnuannsaly
a A q’: y o Cs ) ¢ oo o 9 s I8 L
msAafedoas NaglnsaimuguuazgilnssineuRunes Bnndedeserdeseniiuaily
= a = v A ;3 3 o
m3weu lilsunsunugu uazdansnisaadedoaislulasenuihiy - ldvnsenyims
o o o o
uaaswanszuunsnnszez g Taeldvnsesnuuussiifasansldgunsaimsia
3 © a1 o
UAZAIURUNNGATIMNT TN NMILTRIhIMssuserias AadogLnseinauauunszuums
L ot g o o o o @ {
Tavl¥ 715 Taneawoaiio uagweuiinadretiniy  TfsdFumshaulumsiansdeyadi

MU aNNUNIZUIUNITAINGT?

2.2 lilslnnea MODBUS
Tilslanoa MODBUS (ilu s Tnneatedomsdoyndunaierdyn  uas3oemed
é = g 13 é & = W =
meluPLC  sgnAadumnaudil 1979 Tae Modicon  dadfumilalunSsingnaa pLC Tu
Uszmeemizonssm @opiuilunism Schneider Bleetric) - T1/5Tnnea MoDBUS 1aSiuf
gouFufivet g aunaiilesinnin MobBUS iussuuidla Weuae wazwauie
b4 A
woe laifia 19918 (royalty-Free) ansdamsvaelumsih s Taneall lul%eu lugilnsel
’Su‘?] 97 RTU (Remote terminal Unit), Remote 1/O,Digital Power Meter,Flow Computer dhudu
uaglunnarendis SCADA fimwannsedeaisiulils TanoaMopBUSE Tagiiu
= a dl 3/
MODBUS Fuilulils Inneandnlunugammnssaieldan luszun SCADA uag PLC
221 Yeyamamaiinveshilslanea MODBUS
lilsTanea MODBUS  ldeenuuuiive ldnunusuwesadomssueynsumnasgu
8679 RS-232C, RS-4220a2 RS-485 lugatlssasdusn  sudamsldaediamsnareseld
waeen lihiluTisTanea MODBUS Plus ttag MODBUS/TCP 8nda6 8es 15fiau
¢ A [V [ g - o
TilsTanea MODBUS yunesadeaseynsuduifunaniugmuazasesnnuiionlugnsel

k4
LY

ALANBYUUID



TalsTanea MODBUS  iffumsdeaisdoynludnva Master/Siave Suiluntsdoms
nngunselin (Master) infeuden  Tavdlngindlusendnsaenfiuneinioginsal
usnsna HMI lufginselgn (Siave) Tdwmo q 1n3ee  Taoaunsasmuaninoimvgnssl
I¢qegn 255 m3ee Taefidnuazmsdedoyn 2uuy Ae deyauunuedd (ascrn uaz Joya
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A 3 va1 A 1 A 3 O T T
melunlsuzidenlvualaf1d — ualiSouluihgunsalyndifidesweglusiansemsedis

= o k4 v & Y A k7 = o 3
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MNN 2.1 N15AAABABAISHDY Master-Slave

Properties of Modbus/ASCII and Modbus/RTU

Modbusf ASCIT Modbus/ RTU

255‘.‘ E

Errorcheck LRC Longatudmal Redundancy Check CRC Cy Redundancy Check ‘
b.f-"Fl‘ame Staft - i"::d‘af?“:ter B .3 5chars sﬂence .
Frame end ' characters CR]LF 3 5 chars sﬂence
Start blt 1 I
Daabis . g g
Panty » evenfodd none é&én/odd nbne

Stopbits 4 ... . 1

MM 2.2 ANUUANANIZHII MODBUS ASCII iag RTU



2.2.3 MODBUS RTU
o 1 o
msudeyalulnua RTU  Uszneudiodoyauaasdumiseamsavesaan 1 lud
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ANUYNABIVBIYBYALLI CRC (Cyclical Redundancy Checking) u1a 2 'lud s CRC i

v
Qs =4

T do gy v o . { o
anAnnasnnndeyannlud Tisauda star, Stop tag Parity Check  Tnefidaanatias
@ v s o H 4 [y
foynsemnuzadresia CRC udrdsmuineluddoyasenin nismiudlommansldsy
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1 o LK ¥ o
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A ' P o = A A 1 . .
avsdenuung  Tasaunsadiunlfeudihunnd wielidmsasaadey Parity (No Parity)

1adae

START ADDRESS FUNCTION DATA CRC END
CHECK

T1-T2-73-7T4 2 BITS 2 8iTS nx8BITS 19 BiITs TI-T2-T3-T4

a1 2.3 iwlsudeyaves MODBUS RTU

Start 1 2 3 4 5 6 7 8 Par | Stop

MNA 2.4 doyaurns ludues MODBUS RTU
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STARY ADDRESS FUNCTION DATA LRC END
CHECK

1 CHAR 2 CHARS 2 CHARS n CHARS 2 CHARS 2 CHARS
: CRLF

/i 2.5 dsudoyaves MODBUS ASCIH

With Parity Checking

Start | 1 2 | 3| &4 5 6 7 | Par| Stop

Without Parity Checking

Start 1 2 3 4 5 6 7 Stop | Stop

M 2.6 Joyounas ludues MODBUS ASCH

nnpliansyavesda deyatiduianin vosdoyauaazdnys azfiuldhmitoves
yadoyalulvue asc Ao Madnus Tumieulunua RTU ffimisedhulug sz Tnua
ascr Wumsdedoya lugduiuvessia ASCI vesdasays  Feamunsasua lddnoda
Joyason 7 dalideddas siin  dunfuiiafidosdsromsdesia Ascr 1é 1dud T
Start 1 U, Undoyasia ASCIE7 1, an31900U Parity 1 1a uazdia Stop 1 iia TR
0iln uaziBUREITY Ivua RTU Ao dunsamenilszinnyseiinasivaey Parity 1 Da 183
dhunung, inselifiiaasnaen SuznfAeumiluina swop umaifosnnnsdedoyalu Tnua
asc dlumsmlasdoyaniniaugmdunn dusia Ascr fumé’hé’nyiﬁuﬁmﬁumyuﬁn
wn §ufuswa Ascr fisingluadeyauenmilelnnsia ém’fuuazsﬁ'ﬁéufgﬂuﬁaﬂs
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18 damndusreiefunuiull uaavhifanufianaalunsdoms leednfezdmun
A1 137 1 5unf - Bensamii Time Out Period mnfSeumsusznunsudoyalu
Tnua ASCH fiuTnua RTU  sznuimsdedoyalulvuaasch ﬁy'umﬂéfmﬂﬁdq‘luﬁi’faga
WldmduTvua RTU  szdesdedayasia ascr venlifius o 2 whaessnau'lug

¥ 1 A
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winaveunsudoyavesiv 2 Tnua HvinavivuSedmualim s04 Humdaudsnys

wingalumsdasudoyade Tnua Asci

2.2.5 MIATPTOVANNRANTAVBITOYA

luTilslaneauuy MODBUS ASCI  fimsasndounnudanaavesdoya  lu
dnyme LRC (Longitudinal Redundancy Check)  Gruflusanesiiuiiwdeyavesiasnus
Asch  fidseen lufauAdausminnraein (Exclusive -OR (XOR) TiSosvuedagaie
IUAAIGNYIBCC (Block Check Character) 811 2 @389ny5  uazly MODBUS RTU #ims
ﬂs’maﬂ‘ummﬁﬂwawumi’fﬂaga‘luﬁnymz CRC-16(Cyclic Redundancy Check) cfayi‘_lu
Sane3iuiiidoyausag udums X2 + X2 + X% +1 Tugtlaums dlufoamagin 2

UnARNUAANAIA (Error) 92 N0LABIANY YT AD Communication error  WAE Operation
error 1UN¥9l Communication error  MatanwuhiveRanaaius: Wdsmeuldinanes
wnzinameszdsionlnilill  deiusemasuiuiiimifies 3 viedeny iy
Aewanaman  onvzdsdeanuudinnuianaianduinlinamesn 14 msasiedouny
Remmavesdeyaiised

2251 Parity 92193 miws maudia 1 Sadh i lumlsuvesdoya - Tuusias

Tudidalalenadiu «17 u¥e <07 udausviinuss WSARIS S93rnezasvaey dinmzay
Renanamnassfied 1 ey Sanyfanmanaaennn 1 e a¢'lignsoven’ld

ad a A
NIATIVABVUNIIAISUDY 2 LU 71D

3
=,

- M5ATIADUNITAY (Even Parity) 9zliogluddnysidasmsasaousau
4
o EY =

¥
Wmsatinssdedisniug (2, 4,6, 8)

¥y v
- MIATIIWIFAN (Odd Parity) s mudia 1 duswann (,3,5,7)

2.2.5.2 Redundancy check gunseasIvaBLANNAANI AT
18 TiogRauruaeatuufie Cyclical Redundancy check (CRC)  #a14uTvua RTU uazuuy
Longitudinal Redundancy check (LRC) #1191 Tviyn ASCII Tumsddeyasznnedudadeee
dedeyandeuiu CRC/LRC sonlildwdrufiszfudoyn uazfuan CRCLRC vonin uda

fSeufeuny CRCO/LRC Adaniassiunss i é1luaswaashniimsianaia

2.2.5.3 Cyeclical Redundancy Check (CRC) 3vyu1a 16 i HaziIsMy

¥
AUIUAI



1. Tnans1aefl FFFFH (16 19) 910 Accumulator (ACC)

.
o 4 1

2. thdeya 8 fin (Mezds) 11 EX-OR

3, Shift right 1 1

4. $hila shift wuh <17 Wi ACO1H 11 EX-OR fy ACC  udgindt shife
vy «0” laidesiezls

5. dshiasy 8 da TinduTvinde 3

6. ¥madnsii 181y acc fhuddaunu FRFFH Tunsdnndmiudoya
gliagiage 11/

7. husuiiswnsunn ludveuwains

- vianeing mafnan CRC axlfiansdoya s flainty . Taofin starts

parity, stop 92 14113181170

Calculation algorithm of the CRC 18

A

»-

CRC16 XOR BYTE - CRC1E

Mova to the right CRCIG

XOR = exclusive or

N = number of information bits

POLY = caleulation polynomnial of the GRC 16 = 1010 0000 GG00 0001
{Generating polynomial =1 + %, + X 5 + X 44}

Inthe CRC 16, the 1st byte transmitted is the least significant one.

y J aszl ° T
fn‘ﬂ‘ﬁ 2.7 T‘V‘lﬁ?‘iﬂiﬁﬂl“ﬁﬂﬂﬂ?iﬂ']u?ﬂ!ﬂ'l CRC



Example of CRC calculation (frame 02 07)

CRC register initialization 111 111 1111 111
XOR 1st character 0000 0000 0000 0010
1111 1111 1111 1101

Move 1 0111 111 1111 11101
Flagto 1, XOR polynomial 1010 0000 0000 0001
1101 1111 1111 1111

Move 2 0110 1111 111 11
Flagto 1, XOR polynomial 1010 0000 0000 0001
1100 111 1111 1110

Move 3 0110 0111 1111 111]o

Move 4 0011 0011 1114 1111
1010 0000 0000 0001
1001 0011 111 1110

Move 5 0100 1001 111 1111]o

Move & 0010 0100 1111 1111

1010 0000 0000 0001
1000 0100 1111 110

Move 7 0100 0010 o111 1111]0
Move 8 0010 0001 0011 1
1010 0000 0000 0001
1000 0001 0011 1110
XOR 2nd character 0000 0000 0000 0111
1000 0001 0011 1001
Move 1 0100 0000 1001 1100]1

1010 0000 0000 0001
1110 0000 1001 "o

Move 2 B111 0000 0100 1101
1010 0000 0000 0001
1101 0000 0100 1111
Move 3 0110 1000 0010 0111}1
1010 0000 0000 0001
1100 1000 0010 0110
Move 4 0110 0100 0001 aoit}o
Move 5 0011 0010 0000 1001]1

1010 0000 0000 0001
1001 0010 0000 1000

Move & 6100 1001 0000 ot00|0

Move 7 0010 0100 1000 a010lo

Move 8 0001 0010 0100 0001{0
Most significant ieast significant

The CRC 16 of the frame is then: 4112
AN 2.8 AIBINISATUINUAT CRC

¥
2.2.5.4 Longitudinal Redundancy Check (LRC) {9114 8 19 H9unounis
b4

AUIUAIY

Transmitter

9 &t ]
1. ¥IHAT (SUM) vosdoyann luanesds’ll
2. vhwadnsnade 11111 2°s COMPLEMENT 921818y LrC d'l

3 L
WIDUNUVBYR



11

Receiver
¥
1. SUANINUAYILAININASIN (SUM) 594 LRC @738

- o oA 1 ] =
2. dwadwin ladu 0o ugash lifimsAawain

2.3 MODBUS FUNCTION CODE
2.3.1 Read Coil Status (01)
9140 1UE ON/OFF ¥0u81ananaian

U ¥
MIain

v
(= (-3

o ° a o o 1 o 1 e
msldiandu o1 Aesdmuagasudumazinnuusuerdnanozinsew daediei

! . o ¢
Lﬂuﬂ’lﬁﬂ’luﬂﬂﬂﬁ 20-56 IUNNTU 37 AvEn %1ﬂﬁlﬁwﬁu']ﬂlﬁ"ﬂ 3

MINT 2.1 warasmydedoya laeldHleid Read Coil Status (01)

Field Name Example ASCll RTU

{Hex) Characters 8-Bit Field {Hex)
Header : {colon) None
Slave Address 0X03 03 0X03
Function 0X01 01 oxo1
Starting Address Hi 0X00 0o 0X00
Starting Address Lo 0X18 13 0X13
No. of Registers Hi 0X00 a0 0X00
No. of Registers Lo ox25 25 > [ - oXes
Error Check. LRC (2 chars.) CRC {16 bits)
Trailer CRLF None

Total Bytes: 17 8

HaAdUaued

I o ¥ o =3 1 =
anngvenesanIns s milugadeyasniau 8 dn Taoudazdnezuny

A01ULVDIADYE A0 1 =ON , 0= OFF



12

4 @ 4 d
3197 2.2 uansdoyanounduiie 19 enFu Read Coil Status (01)

Field Name Example ASCH RTU
{Hex) Characters 8-Bit Field (Hex)
Header + {colon) Norie
Slave Address 0X03 03 0X03
Function 0X01 01 0X01
Byte Count OX05 05 0X05
Data 1 0X53 53 0X53
Data 2 0XeB 6B OX6B
Data-3 0X01 01 0X01
Data 4 OXF4 F4 OXF4
Data 5 0X1B 1B 0XiB
Etror Check LRC (2 chars.) CRC {16-bits)
Traiter CRLF None
Total Bytes: 21 10

2.3.2 Read Input Status (02)
91UNDIUE ON/OFF UpIdunanInatan
M3aIm
) <o kY 3 4 9 ° a ~ o ' o VoA
s lleandu 02 desimuagasuduuaziuuvssdunaissimssmdeisil

Fa
Wunserunesa 10101-10120 3INaT 20 Buma NnaaNHIIoEY 3

M3197 2.3 uaasmsaetoynagl9ilsidu Read Input Status (02)

Field Name Example ASCH RTU.

(Hex) Characters 8-Bit Field {Hex)
Header : {colon) None
Slave Address 0X03 03 0X03
Function 0x02 02 ox02
Starting Address Hi 0X00 6o 0xX00
Starting Address Lo 0X64 64 0Xe4
No. of Registers Hi 0X00 00 0X00
No. of Registers Lo oX14 14 0X14
Error Check LRC{2 chars.) CRC {16 bits)
Trailer CRLF None

Total Bytes: 17 8

Hanouauel

It o v o a 1 a
anmgvesneamnmMss s miugadeyaiuiu 8 in Tnoudasiinzuny

ADIULVBIADYA 7D 1 =ON , 0= OFF



M3 2.4 udasdoyanounduiie 19 HasFu Read Input Status (02)

13

Field Name Example ASCIl RTU
{Hex) Characters 8-Bit Field {Hex)
Header :{colon) None
Slave Address ox03 03 0X03
Function oxoz 02 0X02
Byte Count 0X03 0.3 0X03
Data 1 0X53 53 0X53
Data2 0XeB 6B 0XeB
Data 3 0X01 01 0X01
Error Check LRC (2 chérs)) CRC {16 bits)
Trailer CRLF None
Total Bytes: 17 8

2.3.3 Read Holding Register (03)
[ ] ¥
g luwisiussyednislulendssiamesnnman

Msaem

£ o £ o 2 g ° A Il o 3 @ '
ﬂ']ﬁi“lf'ﬂﬂﬂ“lﬂl 03 FAZINTMTUATALTUAUUASITUIUYDITITABTNITNINITBIU AIDY

v
HdunsosTames 40201-40203 59w 3 SadaeinnaanvINeEY 7

m5190 2.5 uaasnsasdoyalaslsfaddu Read Holding Register (03)

Field Name Example ASCil RTU

{Hex) Characters 8-Bit-Field (Hex)
Header +{colon}) None:
Slave Address oX07 07 0X07
Function gXxo3 0.3 0X03
Starting Address Hi 0X00 00 0X00
Starting Address Lo 0Xcse cs 0XC8
No. of Registers Hi 0Xoo 60 0X00
No. of Registers Lo 0X03 03 0X03
Error Check LRC (2 chars.} CRC (16 bits)
Trailer CRLF None

Total Bytes: 17 8

Hafnsuaua

a I v o o ¥ - 4 o)
Yoyaluiimmesidndunasifuegluziisames 16 Ua



M31N 2.6 uansdoyanounduniiolFWassu Read Holding Register (03)

Field Name' Example ASCH RTU
{Hex) Characters 8-Bit Field {Hex)
Header +(Golon} None
Slave Address 0X07 07 0Xo07
Flnction 0X03 03 0X03
Byte Count 0X086 086 0Xx06
Data 1 Hi 0X03 03 0X03
Datat Lo OXES ES8 O0XE8
Data 2 Hi 0X01 01 0X01
Data 2 Lo 0XF4 F4 O0XF4
Data 3 Hi 0X00 00 0X00
Data 3io OX0A 0 A OX0A
Error Check LRG {2 chars) CRC (16 bits)
Traifer CRLF None:
Total Bytes: 23 11

2.3.4 Read Input Register (04)
[l 1 oA 1 =y MHa I'4
grua i nussyegais ludunyaisamesnnataw
msasm
9/ o o 9} o A 9 o a Py St o ¥
ﬂ'liislf‘WQﬂ%u 04 ﬂf‘)\?ﬂ’]ﬂuﬂ?‘ﬂﬁnﬁullagﬂ']uquﬁlﬂ\?ﬂuT!ﬁiﬂﬁlﬂﬂﬁﬂi]ga’ﬂ'lﬂ'lﬁ'ﬂTH

9
@ [ ] = =S 4
dreenetiitunssnSaames 30301-30303 573 3 SeawesnaENInsEaY 7

15190 2.7 uaasmsasdoyalagldfladdu Read Input Register (04)

Field Name: Example ASCH ATU
{Hex) Characters 8-Bit Field (Hex)
Header : {colon) None
Stave Address 0Xxo7 0.7 0Xo7
Function 0X04 04 0X04
Starting Address Hi 0X01 01 0X01
Starting Address Lo oxze 2.C 0Xa2c
No. of Registers Hi 0X00 0.0 0X00
No. of Registers Lo gxoz 03 0Xo3
Efror Check LRC (2 chars.) GRC {16 bits)
Trailer CRLF None
Total Bytes: 17 8
Hanauauey

9 A PN ar L] = o =3
doynluiTameindendumazegluzisimans 16 ia
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4 s 4 o ar
M13197 2.8 uarnsteyanoundulie19Waidu Read Input Register (04)

Field Name Example ASCH RTU
{Hex} Characters 8-Bit Field {Hex)
Header T{colon} None
Slave Address oX07 o7 0X07
Function 0X04 04 0X04
Byte Count 0Xo8 08 OoXg6
Data 1 Hi 0X03 03 0X03
Data 1 Lo OXE8 ES8 OXE8
Data 2 Hi X0t 01 0X01
Data2lo OXF4 F 4 OXF4
Data 3 Hi 0X00 00 oXxoe
Data3 Lo DX0A 0 A OXO0A.
Error-Check LRC {2.chars.) CRC {18 bits}
Trailer CRLF None
Total Bytes: 23 i1

2.3.5 Foree Single Coil (05)
o 3 o A
ﬂmuﬂamm’ﬂaamﬂmumﬂu ON 1138 OFF
MIaIM
LY o Y o Y a ° Ay 4
mﬂamuﬂaﬂam 05 ABINIMUANBYN DD Tﬂﬂﬂ'ﬁﬂ']‘ﬂuﬂ‘l}‘ﬂﬁuﬂu‘ﬂﬂx‘iﬂﬂﬂﬁ tHagy
P 3 o o ¥ 4 o 4 4 o
ADTUENITHIONTINHUA Tﬂﬂﬂ'muﬂﬂ'l Q0FF rﬁmzmms ON aA98ya 1ag 0000 lﬁﬂ‘i]:’fﬂ1ﬂ'li

o ar 1 o -4
OFF ﬂf)ﬂaiuﬂ'f]i’)ﬂ'N!{IUﬂ'ﬁﬂ'lﬂuﬂﬁﬂ'lug ON 1ﬁ’ﬂﬂﬂﬁ 150 yosaanruay 3

M9 2.9 werasn1sdedoyalasldilsid Force Single Coil (05)

Field Name Example ASCHi RTU

(Hex) Characters 8-Bit Field {Hex)
Header ; : {colon) None
Slave Address 0X03 03 0X03
Function v 0X05 05 0X05
Starting Address Hi 0X00 00 0X00
Starting Address Lo 0Xes5 g5 0X85
No. of Registers Hi OXFF =S OXFF
No. of Registers Lo 0X00 00 0X00
Error Check : LRC {2 chars)) CRC (16 bits)
Trailer CRLF None

Total Bytes: 17 8

Hafduauod

1 g s [y = 3 P
wanoudueszilumsdedoyandelunduindaasinile
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m9197 2.10 uaasdoyanoundudie1§HesFu Force Single Coil (05)

Field Name Example ASCH KTU

{Hex) Characters 8-Bit Field (Hex)
Header {coion) Nore
Siave Address 0X03 0.3 0X03
Function 0X05 05 0X05
Starting Address Hi 0X00 ¢ 0X00
Starting Address Lo 0X95 g5 0X95
No. of Registers Hi OXFF FF OXFF
No. of Registers Lo 0X00 0:0 0Xo0
Error Check LRC {2 chars) CRC {16 bits)
Trailer CRLF None

Total Bytes: 17 8

2.3.6 Preset Single Register (06)
o v ar : A o
fnuam ludaTeanssamnes
MIanl
9 A o as J o e gy a A ° o T o T
m3ldnunilandu 06 Avsdmuasdmaeidasnazimissmuan Taodmuam
a o 1 o J a a o @
Tugilvesdoyagaas 161in  indredrailunsdmuamimisiames 1000 A 150 19

aranvieey 3

M99 2.11 uarasmsdatoynlaelFlanai Preset Single Register (06)

Field Name Example ASCH RTU

(Hex} Characters : 8-Bit Field (Hex)
Header : {coton) None
Slave Address 0X03 03 0X03
Function 0X06 06 0xes
Starting Address Hi 0X00 00 0Xo0
Starting Address Lo 0X95 g5 0X85
No: of Registers Hi 0X03 03 0X03
No: of Registers Lo OXE8 E S8 OXEs
Error Check LRC (2:chars.) CRC {16 bits)
Trailer GRLF None

Total Bytes: 17 8

Nanduauel

L4 Ay o = 3 é
waneuaussszilumsdideyaiidelinduindnnsanils



¥ L4
dUAHOTHANAN NFLIVUNNNANTSUY Lz
d' 9 v A 9/ d o . .
M3 2.12 waasoyaneunauiia19Wend Preset Single Register (06)
Field Name Example ASCH RTU
{Hex) Characters 8-Bit Field (Hex)
Header : {colon) None
Slave Address 0X03 03 0X03
Function 0X08 08 0X06
Starting Address Hi 0X00 00 0X00
Starting Address Lo 0X95 g5 0X385
No. of Registers Hi 0X03 03 0X03
No. of Registers Lo OXES8 EB OXE8
Error Check LRC (2 chars.) CRC {16 bits)
Trailer CRLF None
Total Bytes: 17 8
2.3.7 Force Multiple Coils (15,0X0F)
° ¥ o o ar YA -
ﬂmuﬂﬂmﬂﬂmmm!ﬁﬁmmm‘lwmmm ON %138 OFF
m3aem
Y Y o s u S 9 o o
mi1%@mﬂmﬂmuﬁﬂaﬂaLsmuuazﬁmuzmmmimﬂuﬁmnmammﬁmmi
fmualdfiunesd 10 41 Suduinaea 20 Idduaanninoay s
= 1 g 9 o J i
M3191 2.13 uaasmsavoyalaslgilengu Force Multiple Coils (15,0X0F)
Bit 1 1 o 1 0 o It 1 0 i8] 0 0 3} 1 0 1
Coil 27 |\ R6 9 250\F8, VN8 \ i eo el 7 SNV JdNW30~28 J 28

Field Name Example ASCl RTU

{Hex) Characters 8-Bit Field (Hex)
Header : {colon} None
Slave Address OX05 05 OX05
Function QXOF O-F OXOF
Starting Address Hi 0X06 0o 0X00
Starting Address Lo 0X13 13 0X13
Quantity of Coils Hi 0X00 00 0X00
Quantity of Coils Lo 0oXoB 0B 0XoB
Byte Count 0oXo2 02 oxo2
Force Data Hi OXD1 D1 0XDt
Force Data Lo 0X05 C5 0X05
Error Check LRC {2 chars.) CRC (16 bits)
Trailer CRLF None

Total Bytes: 23 11

104120



Handlauel

ad 1 1A i‘_' ' g o i < v
Nﬁﬂﬂﬂﬁuﬂﬂﬂﬂﬁﬂﬂﬂﬂ’]ﬂuu'ﬂ&'l UANLDAATH , 'ﬂ\?ﬂiﬂliﬂﬂ , UDAATAHLTUAU LAY

SvBIRBEA NIE I LA

M99 2.14 uriasdeyanounduiie19Mei4 1 Force Multiple Coils (15,0X0F)
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Field Name Exampie ASCH RTU

{Hex) Gharacters 8-Bit Field (Hex}
‘Header 1 {colon) None
Slave Address 0X05 05 0X05
Function OXOF OF OXOF
Starting Address Hi OXo0: 0o 0X00
Starting Address Lo 0X13 13 oXi3
Quantity of Colls Hi 0X00 00 0X00
Quantity of Coils Lo oxoB 0B 0X0B
Error Check LRC {2 chars.) CRC (16 bits)
Trailer CRLF None

Total Bytes: 17 8

2.3.8 Preset Multiple Register (16,0X10)

b4 ¥
e T8 Tanasianes

NIEeM

) d o Y o aa LA g 9 A ° ° '
mﬂamuﬂamm 16 ﬁﬂ\iﬂ"muﬂi%’éﬂﬂ'é]ilillﬂullﬁz%ﬂy’ﬁﬂﬂg‘ﬂ'm'ﬁﬂ’lﬁuﬂﬂ'] N

£
o L] o 13 @ As o [ T @
sesadlumssmuamIiiusIames 40020-40022 lidaanvuneay s Wiiaaedl

40020
40021
40022

9
Yoyn
3
UoY0

kg
Yoy

0X0164
0X0165
0X0166
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a [ 9/ I . .
M3 2.15 uanansaveya Iael§ilendu Preset Multiple Register (16,0X10)

Field Name Example ASCH RTU

(Hex} Characters 8-Bit Field {Hex)
Header : {colon} None
Slave Address 0X05 o5 oxas
Function 0X10 10 0X10
Starting Address Hi 0X00 00 0X00
Starting AddressLo 0X13 13 0xi3
No. of Registers Hi OX00 00 oXo0
No. of Registers Lo oxo3 0.3 0X03
Byle Count 0X06 06 0X08
Data 1 Hi 0X01 01 oxo1
Data1 Lo oxs4 6.4 oxe4
Data 2 Hi 0X01 01 oXxo1
Data2to OX65 65 0X65
Data 3 Hi OXG1 01 0X01
Data 3 Lo 0X66 66 0X66
Error Check LRC {2 chars} CRC (16 bits)
Trailer CRLF None

Total Bytes: 3 15

Wanauaued

= 11 o o 9 o
naseuausandsziumsdemmanuenmsa Haddulde uazsuuaes

aa ¢ o
JAHDT NV

A13199 2.16 tanstoyanounaiiie 14Hena Preset Multiple Register (16,0X10)

Field Name Example ASCH RTU

(Hex) Characters 8-Bit Field (Hex)
Header 1 {colon} Nene
Slave Address 0X05 05 0X05
Function 0X10 10 0X10
Starting Address Hi 0X00 00 0X00
Starting Address Lo 0X13 13 0%13
No. of Registers Hi 0Xo00 a0 0X00
No. of Registers Lo 0X03 03 OX03
‘Error Check LRC (2 chars)) CRC (16 bits)
Trailer CRLF None

Total Bytes: 17 8

2.4 NASHIUMSFU-Faloyauayn sy

2.4.1 MN3G1U RS-232
4 . Ao v = °

dhuanasgumsiendedeyauuveynsy  Alauidonldniiga  fvualas EIA

. o e ad a o
(Electronics Industry Association)  n3eawnudilszneumsgaamnssudiannseiinduss

9 ] ] 3
auwsmawel 1969  TasligauduninanudesnmsNizdimuanasgiumasounese i

= d o [~ o g Y o A A 3/ ar A 1 dysl s

Aoy ame sty lmanlualetiy  dunaspussdmuadeiinodesiumsieudedidofiu

3 @ g o 9 @ A
TNHUA 4 HIUVDHANS] AYNUAD
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1. puautama e sdaana

oo 4 v < @ <
2. guduianN1NaveIN1steNdn Famnudianeuinmesiiues
3. nihimshauvensesdmiuuanfeudeya

4. I unsiFeudedmiusTULToE IS MNITBE

2.4.2 A3§1U RS-232C
Ao o a 4 v o A4 &
dlunasg Rs232  fifimsdsinlyudlvnmnasgu@y Fasneonduneiuied
WINNT1 RS232-A %30 RS-232-B duieseuddislinnasgiu RS-232-D #ilnind1 RS-232-C
: A o < ¢ ; 2 o
Taeilimsmudotmuavosnouiinmesuuy DB Whldle  wu DB-25 Feluvmeiiy
a -aw s =1 o dy g -] Y o v ¥
anfiinsvssdineuiinmesuuuilldnuaoigaaned Seaunsasaudeimuadn 1314
anvas laena lvesns@endodoyamneynsy mamnasgiy RS-232 Aeilunis
A 9 ¥ A A a " 9/ 1 a d o < & ~
Aocsvoyauunyedeye suaniidlunsdemsdoyaszninouiimesiuludy #wseq
3 y [~ g o
udnisassiaazilues lsdldmsfemaiiuiuudesmand oy (Full-duplex) Tavarnldane
o ¥ ¥ 4 o d e o @
MedyanaduINeimauAIsa (Hand-shake) ©30 1A 14 31915314 RS-232 $15@A 10810
9 A o ar 1o = =] = ¥ F=3
ae1iN 50 e MIerszinal 15 way) dwmsumsdidaenaiinamudi 19,200 dndedund
4 y o PN A p g & Y A
TagNianuanImgazdssduashaesnisdemsnanus igeiuuasdrfidganasuniumnn q
1 A = ¥ A [ 1 a8 = o w P <3
wu TuTsenu nievdnu Indnsesdnsfidiunuuiims adnddagna nihiaszioge fu

o

VY e 3 1w - g9 4
1’]1114ﬁﬂﬂllﬂ'liﬁﬂﬂ'ﬂilﬁ'ﬂuﬂ'ﬁ'ﬂ'\iﬁq}lﬂﬁﬂ!ﬁ\iﬂiﬂiﬂfﬁ1ﬂﬂﬁu@“

2.4.3 AT RS-422 %30 RS-422-A
° 3 9/ ad s oA ] =) o
gnimmuey lasanaudilszsnsumsgadmnssudiannsoindvIoEIA (51 Aoy
Y = ] = b % & A b 1
AUATFIU RS-232. Tagligasjsmnenazudilaynisssnnuemvesdedonts Taoldnisds
o 1 o J g 3 o a o '3
deyaauuunes19 (Differential) unuiez lnydedyanauunddeiugansud
¥
19 PR RS-232 M3adyanauuyl Differential . sneaailavdaanssuniunn
o o ¥ s -4 y T oar @ o 4
2 hedearenu 1dun Tawwssdunsuag 2 feae livihidu Swdannnszua ihinlva
Il 1 = ) o =5 ar A
Tumensuaneun q neldifannumsdng uazilymidganasuniuidann
v 3 P o 4 o 4 o
wiman i umieniluae lasmnme it ldgrdndoanasnaBladfu iiefiusedu
{ Y ¥ Qs Q@ d' T 1 Qr Q’
misnhezdingussdusumuuumeisaewn  du  dusalddrsufismanueind
' ' 9 Y 1+ H o 4 ﬂ o o J 4 ' o
serinmesiudoyn lawuhuisaesdledetios  duamafivildanudunmudedyaa

Y

] ¥
JUNIUYBINITOATUUY RS-232 ABYNIT RS-422 MuaaTgIu RS-422 11 azldmedayna

4
Manua 4 1du 2 udmiumsdeadgygnamaydn 2 idudmsuudoaie)
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sazansaldanuenmedyanald 894,000 30 1.2 nu) innnsa 100,000 Tnde

3 Y

i uazamsFemaidluuuy 2 meandeursiu (Full Duplex)

2.4.4 MATFIY RS-485
o s/ ad a J oA
fmualae aunaudilszneunsgaamnssudannseinduie EIA  Wuwasgu
n3IFNAD T YRNAIIULBYNTY (Serial Communication) fidnuazmsioudaiuuuy
] b4 ¥ T
¥aN8gA (Multi-point) #39 Multi-drop dedayanai Idinewuidiu 2 me wazuuviidy
4
48 maseuuuvmegailiniannsavesmedyanauiuimhdyansl] (Signal Bus)
° o & A A ] ar 2 ° yd' LY A
TuuneuNunesHIegnselnaNIasduw RS-485 tiauilsgnimua13h 32 d1 lunsain
Y A Y A o = A aYe 1w @ Aaa A e
ABINIINYITABINAIMN IUTYY 1M (Signal Repeater) ¥ 1FAIds-Fudnyanafiiounaus
Y A £ 4 A o & « & s
EMNAUMUETBIZIAY  FusiersuiIugarouaeiy 1At 12838 ANuIves
3
MOTYYIUMUNIATIIURS-485 T e10150012 1909 1.2 AL 15 WRITUINATIU RS-422
v 4 1 ar ~ o o o
uamsfecsvziiunuuaesmalindauiu (Half Duplex)  Hifoinoamiuaesviegnsaia

~ ] 3 a LY F 4 2 ¥ P A ﬁ Yo ar A g
Lﬂﬂ')!‘ﬂ']uu‘ﬂﬁ'ﬁﬂﬁﬂﬁﬁﬂﬁgﬁlu'lmﬂﬂﬂ.lﬂ U AATHUY ) AIUNHaDIVL UNTUAYQYIU Wiﬂﬁﬁqﬂ

M350 2.17 nfSsuieuguauiaues MASHIU RS-232, RS-422 g RS-485

RS-232 RS-423

Max number of

drivers
Max number of 1 1 1 32
receivers 1

10 10 32

Network topology to-point multidrop multidrop multipoint

 Max distance
 standard

Max speed at 12 m 10 Mbs
100 kbs 100 kbs

Max speed at 1200 m (1 kbs)

Maxslewrate 3

Receiver input
resistance 3..7 kQ O 4 kQ 04 kQ 012 kQ
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| »b.Drlver load

pedar lme . 50
Receiver input
sensitivity +3V +200 mV +200 mV +200 mV

Max driver output
voltage

@T ~ Balanced Pair )
' Do

i"’.—“.-’;"‘? :""‘."f’;"‘;
1 1 1 4
¥ = i ek}
¥ =/ 1 . Py
H 1 ¥
] : ~ e g
! Slave1 i Slaven .

i o e o e s J gt S PR

T 1
¥ 1
i Master H 5
Ve H

3 p
VAV N I
% 3 Rult'tip

Slave Pair

E".;
4 7
x =]
]
=)
Tt H

RXDt LIJ e
LT MaEster Pair . i’\D
RXDO 4
Common ’:,J

i L Sk ahed -
1 i

N ¢ A

i -3 23 >

E A_'_\ i ¢.T_\.

1. Slaved | L Slaven |

MW 2.10 ueAeN 3@ aiRIBIATFIM RS-485 4 WIRE
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2.5 MINWRMUVUIATUIA (Automation Control)
S a Ai:] A gy S & ;
A15AUAULDUALANILIY Manual Control A8 lduyuaitludniunuesiavua 15y
d s d U ' ar 4 [y wa
1 - Aanauenaninduielfuite edluilegiuldgaunuiidaonismruguuuusa Tuda
¥y 9 2 .

udwisduilesnniidunudnd weslimdosamgenhnaniugudnanesdudnuuzves
msauguuuiloundy (Feedback Control) fie fimsiauazdemfisandian Saduntugy

A o v ar = o Jq 9/ a 1
ez sdyganuguittnzay lildwgilnsaldaueniindmnasauguuuy

o TudAvzdearlszneudie 3 maaus Ao

General Control Loop Block Diagram
controlier error controfler output. manibulated i
&() = (SP=PV) signal, CO vonable process variable
“ 2 ariable 2
> ! » ¥
setpoint, SP_ 5 ¥ ¥ | Finaconiai | V- T v
————»@—o Controlier Element (FCE)[™—>] Process > !
5 ry
P disturbance; D
> B S ——
‘measyred process variable
signal: PV
Measurement -
5 Sensorflransmitier >
Copyright®2007 by DovglasJ-Cooper . :
AllRights Reserved

3 4 a
/i 211 eeni)sznouvesszuuniuguuuutieundy

1
o 1

a 1 o [ o 4 { v ar
1. M9 15U mes lwadile, adaanudy  Inihidamnlusesaudrdendnin

ALY

g 1

2. MANIUAN 1FY tAGedRILANRKgT  Inthisumninmada tainduisudads

Hnna1e
] ] o LY a 1 A A -4 ar

3. MR LIFU 1145$‘1J‘1J7|']ﬂ'313156uﬂ'3%1ﬂﬂ8 gALRIDT 1‘1&53“‘1]?\’]1]?}“@?]51?!1511’??]
Y] Al o 9 & Y A A -~ " A ] g = o ¥ 1
A3V 3101 vﬂumu %QNTYHTV]LWZJ‘H‘JB'ﬁﬁﬂ'mﬂ’l‘i_lﬂuBQ‘U'NﬂﬁQLifJﬂWJ%']?J’J’I final
element
o 9
fvuald

H Y
SP fi9 Set point ¥38A1ABINITAILAN 15U ABIMIANIIF 80°C
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¥
o

PV fl® Process Variable H30A1M3A11910 Process 15U gamaiiluduiiigaungi
nddiu 30°C
& . . A o A A o Yt 1
MV I8 Manipulated Variable 130 fayanauniunuiaisniuguai laivae
51 % (0-100%)
- - 1 ' 1 Ay ar v Ao 9/
E 918 Error mewamﬁz‘n'mmmmmimuqnﬂ‘ummﬂ"lﬂ (E=SP-PV)
=1 1 A Yo v A Y Ao
ninglizmuinaieswnruguaz 18 uduna 2 a1 Ao PV (iiannTswa) uay SP
! d T 4 y
hasamsniuguTaedldauniiudilon) uaz Tedwa 1 m e Mvae i Talsira sz
qs: 2 d'o 9 a‘ T ar 1 ar A ¥ o ﬂ' d' v &
aziudanimidinTesnruguudazduenaidudediuduuveunisiniuguiiagnioluds
zaycg d' v ar d‘a g o U 1 P |
Foasgluuumsatuguiuandeiu jluuunlisuldfuesisuns vate Avn1snrunuULL ON-

OFF, PID uaz3uuvn Iniiaga fie Fuzzy Control

2.5.1 MIAIVANUYY ON - OFF %38 Two — Position Control

lussuuAIUAUILY ON-OFF 1iesmuquezdueninmiafios 2 annzwiniy
fo ON uag OFF Wumsaruguinnho wagsa it sohialonldfuedanthaums
Tunumunumegaamassy lunsdifinannnisuniwesgungiiflufivensuld

Smualidgenaueinaveunsosniunuiiu MV tasradissznie SP v PV iy
E (Error) ﬂz't?u“lumsmnﬁmmu ON-OFF dgans MV szlisuilu 100% (ON) w3e
0%(OFF) whifu Tﬂﬂ%z%ﬂﬂtjﬁn’h E finuilu + vieihy iiude

MV = 100%(ON) {8 E> 0 (PV < SP)

= 0% (OFF) nE<0 @V >SP)

NN 2.12 NISAIUAUUUY ON-OFF
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~t st v =1 ° I 4
lunstiguugiin llswalimsnsgiivoun Setpoint vz iinash v (BITWAVDUATBINIL
' & o . . .
f)3 ON uag OFF agnaoanial aeananyoud luld Taefmua Hysteresis 1130 Differential gap

4 %4 T H =y ¥ T o o~ 3
1159 Dead band ii90aAN138A — ABINATY uanatdonsvz 19Aa Overshoot UL

AN 213 7SAIURNULY ON-OFF Taell Hysteresis

AN¥LUDY ON —OFF Control . AD IAANSUNINVOIQUUYT (Oscillation) agnnaoa
aaa 3 P o 3 v 2 P
1301 Iaolunsainil Hysteresis 72199 lunsdadoazanad uaa1 Overshoot 921 nUU IUSSULR

1 v Ao ’
Gj’f”l m‘u“lumsuma%zﬂnmﬂuizuumnﬂm

2.5.2 PMEIAIUANNDY Proportional (P Control)

Tunszuaumsueetis msuguIUY ON-OFF s hils5tfiawe thesvinezdans
unievesgumgiinasanm suiiusmnainms ON uag OFF fidadulennmnemuoves
Brror tinfuifiufie d 130 ON — OFF Control i1 Error ifhusnssiinunnniedioniios
1a in¥eenuguiitesie 100% aesunit Bror szaduituauieeziw 0% suiudidosns
anniveulumsaugy Fagnamuguadsssiiudadiuy Proportional) Fuf1 Error 1150
dhan Fuffudnyagmsmuguuuy Proportional Armdiiuisynhedayananiuny (MV)

iU A1 Error (E) fio

100
MV = — E+b
PB
PB = Proportional Band
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v o o J 4
b = bias ﬁﬂmzﬂmwuﬁxmmﬁ ie E ilu oPv=sp)
o . A o ﬁ a Aa LA 100
@7RIUQUUUY Proportional Hanuuzluusulaaena gain Ao kp = B

e

£
TUINITOUAANNUNINGUDS PB 1AneTl

MW 2,14 UEAAISNYRLVO Proportional Band

94 SP=100°C,PB=10°C

~y 1 Q' é’ ] = 4 @
namINEunsaesueldiingdl PV udy B fedwgamagiindaananiugu Mv
wannann 100% lililu 0% siufeiio PV og 18 PB MV vz1fiu 100% tarwe e PV agmile

' @ ¥ q ¥ =4 ’ 4
B MV 9z1ilu 0% towe uaz MV wzanasetraiiudadauile pv eglup  sziuifiuie
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PB fifdnas Sasvnoezgein uazile B iy 0°C Sasmuiiueriuduioadionding
ynavsunissniuguaznmoidiuiuy ON-OFF shuesdaur blas Wudiiidesmsifindes
annuiwesn lilidie E = o S muald blas flu o Tuwaizdt B =0 Mv szfisulu 0% (OFF)
W liunsenauguld PV iief sp 18 Sansdern blas Wiminganfumsinsedui sp

4 ¥ ] v b4
w9 TaemalilinTesniugu gumgiiesdl bias 131 50 % uazaansofan Manual Reset 14

9 2.15 11a@9 Proportional Band 1 bias = 50 %

%4 SP=100° C,PB=10°C, b =50%

@13191 2.19 LRI NUFUWUTYBS PV, Error, MV
s . PV
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nsthia Offset fin YordeduiiudnyazY9INIAILNUILIL Proportional 11 PV 92119
=R £ & Ty o <& A 1 < T
agnmAmilede o SP Feeneilsegmiio SP 3ela spAldlas Offset AofnNULAN

A9z TN SP AL PV finnaiganio

NN 2.16 LAAI Offset

Offset 921na 1UseUVN 1% Proportional Control - #1iifi1 PB A 14 %138 Load Imsnlasy

wilas wielunsainlinissunIu (Disturbance) 111w T ssamsan PB Iuauasainsnan
b3 9

offset 1a usvzildgamgiimsunianadu munsoudly Offset 16 Taonsdar Manual

4 4 1 Y a
Reset @uaiiouidlunis@ou (Shift) ns iy m5eas) 14 v laliish SP wed

2.5.3 MIANIUANUVUY Proportional + Integral (PI Control)
£

ar o e o ¥ s [V o
ANEMUSUDY Integral %zﬁmmauwuﬁszmwﬁmuwummnﬂu MV un1 Error (E) AU

MV = LII)E dr
Ji

T, = Integral Time
3 A = = v 2 [} 9 P
UNATINTEINITAIURULD Y integral £58031 Reset Control “’INthﬂ'm'ﬁﬂi“]f\TmLﬂﬂ’J“]

1892 1452013 Proportional action tarue. Astimsaaunuuu PI ansoudas lddsauns
v
ae il

MV

100, . if{,E dt

PB" T,

Il
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AN 2.17 FyaNan1aNY93 PI Control

o

SNHULNISTNIUYES Integral action 710 Az E donawhu iy Asvaes &1
fi1mﬁﬁ'ngq;1mmuqufazﬁfiuﬁu?;'m?aﬂ q lunsdi E dhunuazesiinnaasses 4 lunsdl
E ffuautiu Aoauneii Integral action  ausaud Offset 14 wazvild pv luliied sp 18%he
nge

b

1 ¥

iHioand1 T, AINAYDY Reset action vz iaAnndu M ldiRanisunds uaz Overshoot
b4
= 9/ 1]

gau daad T, dunulilazildssun Oscillate #3® unstable 1@
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v v v 9 1)
MNA 218 SZVUA Oscillate 1ay Unstable tiadan T, Al

2.54 MINIVANUVY Proportional + Derivative (PD Control)

Y = @ o v s ot
ANHULVON Derivative WHANVTUNUDISHINTYYIUAIUAY MV f1UAT Error E)

o &
3H
dE
MV = TSy
dt
T, = Derivative Time

b4 ¥y ¥
Gh.!‘llNﬂ‘}’ﬂﬂgliﬂﬂﬂ‘iﬂ'lﬂ’l‘ﬂﬂﬂwlﬂl Derivativedl  Rate control H98  In5 s feusyias

o o

4 A Y] ¥ o a A 1 P 9
1NAves Insesmugy  suiludadauudasimsilfounlas ¥eean Emor (B) Faeeld

E
39U Proportional action AX8AZEINITAIAWLUL PD aunsouaas ladeaumsae 1l

MV = l(—)Q-E+TD97-I—;—
PB dt

[ ¥
dygnamuguulsdumusanmsfasuuilasdenaivesnt Bror msaauguasiiaii

[ A o P v e 4 9 o 9 a9y 1 oA
ﬁﬂ‘Hﬂ!ﬁﬂu'ﬂuﬂ']ﬁﬂ'lﬂﬂ'lﬁﬂ!ﬂ']iL‘].'ﬁfl'uLLﬂﬁ\?ﬂ"l'ﬂTﬂil‘Bﬁﬁ'Nﬂﬂ'l ‘VI'ﬂWQﬂ!ﬁQSJ!‘U'IQ’&ﬁﬂHifI']W

a & L= P -
1379Y Y199 Time lag ¥10 9
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1NN 2,19 FryaIuAIUANYes PD Control

A A v 43’ Z a1 oA d? ¥ A ¥ = o 9

@IBINYA T, YU HAYRY Rate action 9zUAUNLAY dunua T, wnulyl agdhld

32111 Oscillate ¥IADYSAIN PD Control iMM1ZN1 Process 13 Time lag 3109852891193
= ) a4 & ' o ~ A ~ o vy v

ATANDIYA Ndeenasatulimingdy Process  RilwSelimsuffoundasiieguda 1wy

znum‘uqums"lm (Flow) S$UURIUANANUAY (Pressure) Aludu

2.5.5 MINIVAUUVY Proportional + Integral + Derivative (PID)
ﬁ]umsnuﬁ?mmnammu Proportional, 44U Integral 42U Derivative 1410284

aunsouaasluglvesauns 1dsil
100 +LI3E dt +T, aE
PBT T, dt

]

MV

AN¥MENI19I4UB4 PID Control 1IN aAAS 1AASg1l



32

NN 2.20 FyayIuAUIANYBs PID Control

2.5.6 YAUINILVBINIIAILAN
PTINEYIMINILGN - fD WS PV dliawiual SP eganoaiial
3 ] ¥ 1 3
e inansaldoumnilas¥iulusg i isu Load iy, Iisturbance M5aiiMsilasus setpoint
) L] L2 ¥ = ¥ L é ;
a1 PV 92 laiiviush SP (fia Error Y1) agusizniludaniesniunuazdesaninsaniugu i
1 PV 1d1g Setpoint 17 18 Tagdnuaz lumsihe pv lilgen sp azunndsfumudnuaizves
' ~ 3,’ k4 o v ¥ . Yy A o 1
a1 PID fida Lszuula q e198nue PV 131 Setpoint T@miloutundnansuaussyesszu
2 < 1 = £ [ @ J dy ~ At =] sld'
11991959071 uazdl Overshoot Hoon1 HunaaINszuvil Imsnruguinand daudnnm
9 3 ~ ~ -~ o Iy 3 o Y1 Q g ¢ w
gaMeYsie 2 ssyvestiidesmwmiloudy aniussmuldndwdyelszasivndnvesms
auguszuylag Ao wdesmwnsenisinum PV 139 Setpoint W18 Anuualuany

fusSimsaruguiia szdeweidednuazvewanoumssdissuiiuaumgiidesdinisfinm
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anmazvealiluwmiug ivelilinaneuduesiings annseagldnuasvesmsaiuguig

1. 32uuTie@esnn (Stable) ansainuam PV 137 Setpoint 14

2. szuviimsasuaueas)

3. szuu'luunds i Overshoot o

4. 'aiifin Offset oz gae

5. TUVAWNI0IITUMIIAA Disturbance W3oMsi/aonus Setpoint 14

[ 24 i 5 & H Y I3 1 k4 U
nmsdsua PID  Nldswanilwdlinansuaussna o P #1148 usn

& { e W ] :ll ¥
Tisiraviie 013 ldmwansuaussh 1A 18 wavesmsusunl PID figedl

2.5.7 a7UNavRdIBNIIAILANUIUAIA
Wavsd P action
ANNINUNDYBY P action 1A Inganf1 PB ad aziinatiilf
- §if Offset 110003

=% dg, = i dg’
- ¥ Overshoot 93U (AANSUAIININAY

<2 d? L4 ' A a ¥ A

- sguUnAEDgsMWNTY H1aa PB annnu 11 sz ldseuy Oscillate
#avYod I action
ANNIONUNAVD T action 19 lasaaa T, aseziinainld
- L% Offset

a L) : 2
- 1l Overshoot ¥ HANITLN TN

b4

- szuuMna@es NIy Saen1 T, madull sz ldszun oscillate v3e

Unstable
Wavdd D action
ANTVNUHAYD D action 14 lagaas T , aseziinanild

b4

- 1 Overshoot anaslinuAITHAISTUAY
- szunlimdesmwanniu Ty

i
- Tuszvundregudrnznaedosnw

2.5.8 MINUANUVY Fuzzy

ﬂ a A a J A & ﬂ Y @ P
Fuzzy [} u‘nqygﬂmmaﬂmﬂmﬁm 19 Fuzzy Sets FUVUANHUSVYDINUDUN

v
a115019% 109U (Quality) i leiifiean/Sunas (Quantity) iRevedudovouduay

Waluuily Crisp sets dnyaIz Y09 Fuzzy wiianwlndfosnmuyuiinahiithuiveduay
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w o A T A o £y - CY 1 v
MUAIAIMLY 19U WISz aaUaunilaTusn Iasanse IiuaIned 1sinuenm « 14
ABYq MBBLIWIN” Winhezvend « IHidsuwsndiednsmiiag -3 % ,” 17 Fuzzy

1 [] T =N P 1 [E IR 1 ] 1
wlanguese, lumida Aedluatiamansnlild szapfioswnlsvielildudaunsossy

g = d' L=} ] ] slc:; = | ] 1 T w ) (] é s
anulndifesnezlavse lilyldiu Ao Frasenasszudns loduhily Fuiludowazves

o A o o 1 ] v 3
My YBd(Language) Nin 14/ fes « , Aeudne idniles Mo Hudu

2.5.9 MINURNUVY Fuzzy+ PID

2T 221 !Lﬁﬂ\‘lulﬂﬂguﬂiiﬁlﬂxﬁzﬁﬂﬂ’]‘]Jﬂill.L]J‘lJ Fuzzy+PID

Fuzzy Control  (@1%uzdealeves PID 18 uazamnsonuguszu’ld  eesdl
a oo 4 = 1 &Y 9o -g A Q 1 - v @
Usednsmwdaenstidie  fladmuadumoussslunisalfounlaslugiuuuiuandiadu
a s St v [ 3
1) miloufumstuninyssaumseinneruuuaa Fuzzy Control ~921/5unes PID medou
A 9 o Y 8 ' < A (a
e lvdaaniugu MV aansoud luilym ldedsdanguuazsaais a1y Process Nialaoy
£ 4 1 ¥ 1 v
utlaelalde388  9sihli Process g Setpoint Areimifiduiiga uazli Overshoot d1ga
¥
. ¥ ) L] =1
MelAnMssunIuYDY Disturbance  MoUBNTIEAITNWINAILUL PID HULAIRLBEIGHY

8% P> Wlu Digital Information #1990 Fuzzy ity Language Information

MNN2.22 HAPNHDADUAUBIYBITSUUAIUANLUY Fuzzy+PID
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2.5.10 AUTO - TUNING
do At A a an Yo LY 1 P o
Auilsiduiieglumsesnuguriiaainea I¥dmsusiama PID fmngeusy
TusiralaodnTuilid WieiSun15711911 Auto — Tuning 1A58snuguezsienuily ON - OFF
2 o a ¥ % @ 3 o
szznilazhdszuufamsuniuiefnuaudnyazves lilsiwaidmiesa 3 Overshoot
gaila wIesmuguezaiunuludnyuz ON— OFF egilszanas 3-5Cycle  uda13eviims

fMUIUNIAT PID DBNUUUAIUANITZUUAY PID Control

N 2.23 UaAIMIN Auto-Tunning

Tagialaldunsoenauguesdlilinaswavasiivh Auto - Tuning of unziler Auto
~Tuning ta5 Iuaawasziunaasindignsianimn PID  (d2#9%4 Auto — Tuning
Frednneanuazanuafld Tassiame D oonun Taesa TudalRgld s ulludes
fnadsdnosudedslsioy lumneliswafinauguldnn P fiswaaldenntsii
Auto - Tuning # Wannsaagulissuadesmmiiane 18s1uihiid1Frefeanissu

UFuusiaa PID sudn 19 1dnanotaussfiaiiga

2.5.11 ©INYAVLUNIBIAIUYN
Mdgygianiugy (MV) nnmsesaiuny Mumidannmsfulamuvinaves
¥ [) i)
Error 1 Tsirar Tnedayanuniunuiiazgnde1iiid91e (Final element) iiovimsud 14 Eror
Ay Yo o dwdw A ) o A e d
185 udanlesdygnaiilidnvaziiueuzasn Ao 1-100% dmTmasesnuguiiio Ay
1Y 1 - o Y ’dd Jdo @

Wludygnannassig gu 420 m4 munsadoueanaludnsazvealeudsudynu

3 o dy
wnsgladeil
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MW 2.24 uaasnsalSeufioueidnn 4-20 mA f1 0 -100%

vo @ A Ao g A & A o da a o ok @
uadmiumnssenunuiilednaihifnd viewadduledamansadsauiludnyne
a o 4 ~ o v 1 a
Y84 INY ON-OFF Niliiee 2 8n11z s ON (100 %) i OFF (0 %) v liaunsadedaana
o LY 1 ar 4 ]
wianaludnuazueuzasn ldlasase  usezldmdnnsvesmsnlasunlasiianm oN
P! 4 e < s A o do
(Duty Cycle) yumunsiuny  TaslumSesasuguuun PID ftiodwailisind viewaddu
a s g = q’: 1 = £ & A .. . =)
TrdnmaN3edazAnlia1sAAAINTNITINBSAIMIY AR Proportioning time 138 Cycle
& y § ' VW o
time  Fufusmunsiifiszlishausar ON (Duty Cycle)  amendamnanIuay Mian
1 § o o S o
Milledayananiuguiiv 100 % widwae ON  aneeny uastiiodamamiuauiiu 0 %
o (] I o ~ 1 ¥ {
191AW99E OFF Aneaf1ll AIUMTYYIUAIVAUNDYIEN T 0-100 % Duty Cycle 7

uanarnu Tl degal

4 o Y
/NN 2.25 udasmsalSeuiioueianasiad A1 0 -100%
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4 = 2 ¢ o
M3197 220 uaasmsnlSeudiouo1ana 4-20 mA 3180 £ 0 -100%

asiBud dwaSiad/WaddulsamaanSiad

Ioawa

0%

26%

75%

100%

12 mA

16 mA

20 mA

BsovioaY ON

0 Sec.

2.5 Sec.

5 Sec.

7.5 Sec.

10 Sec.

sovioay OFF

10 Sec.

1.5 Sec.

5 Sec.

2.5 Sec.

0 Sec.

2.6 Programmable Logic Controller (PLC)

) = 4 R 4

Tilsunsunniinnednnea Insaiass (Programmable logic Control : PLC)  iiugilnyel
AVAUM IR N IUYBAATBIINTNTDNTZUIUNIININUAN 9 Taenmeluil Microprocessor 1111
o o Ao w A ~ = o A 3 9 9
fuauesdsmsiiddg PLC  alidwidhuduwanasednaiicnsadesen i/ 1914
@ 2 Qs ar = | = d 1 1 Y o o 1 4 9
W @i danieaIngan 9 wdeniusunad e ez ldasen laruguns
o ¢ A 2 [y A Y =}
iuvesgilnsainiemesinsiiiudlmne  mannsoadinnmisuunvesnsauny

o @ yu v a oA
18 Tasmsflowdlulisuasumdudr ity PLC wenaniidsannsaldauswiuelnseidy
' 4 ¥ o : a d 4 & Q q
1FATB98 LS 1An (Barcode Reader) 1N509RUN (Printer) - #aluilegiiunenaninios PLC
92 199uDLIRE7 (Stand alone) & 26ed I3RS PLC WAt «) aaudnd%efu (Network) (i
o Pt Ao A ‘g 9/ =1 9 9/ ~
auguMsTTvesszuy Iitdseaninmmundstudie sy 18 ms e pLc Tanw
-~ 1 @ g ¥ -2 = 9y tg
ganguannaaiuluTssnugaauns sy Jaafdsuunly PLC uniiu
d a = 3 o a . .

PLC iWluginsaiwsiialuda - aian (Solid State) NHIULUURBTN (Logic Functions)
A5ENUULINTTNINIUYBS PLC szadofundnmsmauvesnsuiunes NANANMS
4 2 ¥ . ¥
#u guudi PLC  azilsznoudiegalnsaifiiend Solid-State Digital Logic Elements (o 14
manuazAadulauuvasin PLC  szlddmSunruguaszanumsimauveanseedns uas

gilnssiluTsenugaamnisy
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o Qo i ar ¢ 1
msl% PLC dmSumiuguiniestnsvsegilnsaiaie g lulssnugaamnssuziide
v 4 2 o =y { v
TanBsunimsldfszuuvedsad Relay)  desuiluazsdeudume’Indh nSefnisonn Hard-
. & A~ o Ay A A A o w o ¢« dy
wired aziudieianuiuiluidesfounssuaumswaansedmiumsiulng  Ades
@uaie lihlnisafonowaz@onletegs walsnlfouanldpc udr  msnlaou
a A o @ I3 |3 03 :; [ 3
AszuIumInaanIomaumInau ity fld TaemafaeuTusunsulnimniuuenan
dy (- =) é 1] 3 1 =y = 1]
fudrpLe SalFszvnledn - aen FuiuFedeniiszuu@umstunszuaiifhiisendums
] 9 ¥
2NN TIIBABINITUIBTUADUM TN IUVBARTBITNT
2.6.1 1n338319984 PLC

pLC HugilnsaidmsulFlusgaamnssy PLC Usznoudae

M 226 laszunsuuaaslnssadeues PLC

2.6.1.1 fszulana (CPU)
a 9 Ao :g A ¥
PmihidnnaesauguimSemaiiouaussuss PLC aelusznoudie
a a 3 4
WNITADINHANYFUR nzazﬁ"lﬂﬂﬂﬂswameimﬁ (Micro Processor Based) “l%'gmuqﬂnsm
° 4 L4 4 o 4 = s A
dmanTiad iniwes/Inldwes uasdndumes elddldaunsasenuuuieeslaold Relay

. o da 1 3 o
Ladder Diagram 14 CPU 9zgeniudoyaninginsaldunnas q miminagsimsissuiana
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3 9 v o s 3 Y o1 9 P
wazhudeya  Tesldldsunsunnmiteanud o dededoyaiiunzaunay

gndeseen lilfiglnsalieniuy

2.6.1.2 KA (Memory Unit)
o Y Ad o 9 P o ]
mmihnuinn sunsuuasdeyaildlumsdion  Tasvinevesmine
anudezgnnisesniiuiiadoyn (Data Bit) melumizeanudi 1 e Aesfisanigma
" 1 e 10 Q" é 1 o )
890 0 38 1 uanAiuuduamdestie PLC ilsznoudisnmitsanusiaesyiia fie ROM
UAZRAM
° s g { a wa
RAM vimthiuiu Tsunsuveedls uazdoyai 19 lumsifiidamuves pLC
s o y ~ { g t g ¥ i a @ 1
miranuinlszaniieziiuuamesan 4 de’ld deldiuMiBesdeyaiiona lWdunseu
a 9 A77 bl o a4
unzms@eudeyansly RAM 1 ladena  msgastiiumanduanlusseznaasunioad
unmsnlasulasudlaTisunsusgiiosg
o { o S o A wa
ROM v inu Tilsunsudmsuldlumsy§ifeves PLc mulysunsy
' ° o 1 £ )

v 14 nirennus iy ROM Seaansautis Iy EPROM  devzdesldgilnsaliemlu
a v dw vy & S o
msoutazavldsunsy  manegduaui lidesnsalasumlas Tisunsy venaindidediuuy

3 ¥
EEPROM vitieanudnlszmnnil lideslfnsesioman lumsdounazan lilsunsy aanse
IFenldmiloudy RAM udhideslFunmmssdrseaarazumniuiioans waaauya

994 ROM 148 RAM 1Ad1eiTu

d
2.6.1.3 HUIWBUNA-18191%A (Input-Output Unit)
f A o Y do o o Y g 4
whgdunn Mninmiudygruengilnsainmoven  udanlasdaanald
Hudyananminzaudrdelimiselszuanadelal '
v d Y Ao 9 o Y 119
whaeana mhmiudeyanndilszuana  uddsredoyalilniugy

Cd T o o 9
gunssinmeusnsy augunasa I weimes uaznal iWudu

2.6.1.4 unasngIn (Power Supply) Hmihidendany  uazsnwiszay

o o . 1 o 1 = o
usedu Idhnszuaasediy CPU Unit mizennuswazmiiedunn/ iy

2.6.1.5 qﬂnsaﬁﬂ'es'w (Peripheral Devices)
* PROGRAMMING CONSOLE

* EPROM WRITER

« PRINTER
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» GRAPHIC PROGRAMMING
* CRT MONITOR
« HANDHELD

s efc

2.6.2 @3eeamsly PLC Tugammnsanaiey

4' A o a = b
MAAN 2.27 AINAT BINTNINQAVN 19 PLC 1umsmnf3u

a

41 ¥ a W o Vv
MNN 2.28 MNNTVYUDORAANUNN 19 P1LC 11&ﬂ1§ﬂ3ﬂﬂ1|

~ d
2.7 3108 (Relay)
A o A I o a dAo Y A 1 Y @ o Y @
a0 Ae gilnsalamnnsoiind Mhmihida-redesadeiuaind  Tasldudnms
ninduda gazmsnee Iiudmanuidest e I ldiuanuidmue  msdions lWlsdiud
¢ o ° v @ A W o : ' 1 @ o o
Siad Tuszi inthdudadany  nanailuaestauazasednasiufinladlds e IW i vusus
-4 a o 5 o ] o
wnmoiluasesda Smdduaiadaiuguithaude i wiseenaudnvasms idan 18

du 2 dsznanfle
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v ( H
;i 2.29 SwonlFluaugaamassy

¢ g o w o o Ao

2.7.1 F1@duU (Control Relay) Tvwadnsids Ivfd 15 lursesauguitalal 7

o w i @ A A o JdoA J 1 s d ~
ids I hianminnSemenisniugusmdvsensuunnmesunalug  Sadaouguunsd

P! ¥ (=) 4
LFNNUY ) 31 "Siag"”

do o s LY | 4 .
2.7.2 F108MA (Power Relay) 3031053 8nfiuNABUUNMADS (Contactor or Magnetic

Contactor) 19 1umsnauguIiihmas SuvinalnaniGedsssum

2.8 RTD (Resistance Temperature Detector)
o Y o as o = 9
RTD fHugilnselnsaedvgamgll  Teserdeondnmaniaountasmmudumusves
¢ 4 — =3 )}
Tavzusqns Wegamalnavuiinwuiduaiauazunil Thin film Tuhiisgnddeudy

¥ 9
aaaiiiy Taeanuduiusvesgamailinazanudimuvea RTD (Ju &afi
Ry =R, [1+ a(AT) + B(AT)* + MAT)*]

Tae  Ry=anudunu o gamgiionds (Jasdn@idh 0°C ),Q
R, =anudnimiy o gamgiifidans, O
a = fiﬁuﬂszﬁw?mmmssﬂ‘éﬂuuﬂmdmaméfmmmiaqmwgﬁ 1°C
(Q/Q/°C)
B uag A = mduds@nin s nnumarudnmn / gamgildasBoaty 3

¥ Fd v
M B, A,a Muazyuegiu nsfmuavesgnan laoi ladmsannmes 1aums

¥

R, = R,(1+a(AT))
osianuuildfuniiqga fo Platioum 100 Tovly (Pt100) Ao 0°C  eziih
100 Toviu wazaznlfousmandnmTasndo 0385 Teude 1°C  fidwgamgiildan
Tuga9-250 §s 600 °C  umslmnlndegiumdeiienszuansiiliorsined auuddu

Q" 4 =y 3 -4 = i el A
1 md viude diegungiin/aeul 1 °C  szdldimamsalaouulawsedy 0385 md
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¥ datey
2.8.1 awlszneuveseing
s o ) oA A A A o
21579 Mnaa lanshilianueamils %0 0°C  seliamilmuidvuania
Y U d‘ = ey 3 ~ = Qﬂ'
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e mun NS owne A SelectConnand InsertCommand DeleteCommand a2 Update
Command 04 DataAdapter ~ #999U3A command ﬁqﬁﬂsgﬂh’f‘luﬂﬁﬁﬁ’faya wudeyn
=3

t 4
audeyaunzufledeyamudidy  Tasdesdmuansomnesd 5 Connection Command
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< 3 o 2 ] J
Text 1482 CommandType Y0999URA Command  Ned N IS eues (Faniveundesdl
Y & 1 P A e & g ot
5859801 Connection YUINA1E) Tasmwizedsdeiids SQL lunsonmnosa

1 a 3 - o
CommandText NADIADANABINUNITODUITA

w%awma%?; SelectCommand

WS ONMNBTA SelectCommand ¥4 DataAdapter 19171/88118A Command Himvhiiag
Heyannguideyainldas Dawset #r0tiiiuanmsa19eeuin Command iy 1 Tunion
B7A SelectCommand VD9 DataAdapter (13A cn A00BUISA Connection A 19 13ud)

Dim strSQL As String = "SELECT * FROM MODBUS_TEMP"

Dim da As New SqiDataAdapter

da.SelectCommand = New SqlCommand(strSQL, cn)

iioa%19001130 command 13113 luNSeNMeTa SelectCommand Y94 DataAdapter

v d o < & ¥ g 4 v
(Hal ﬂﬂlﬁ’liﬂﬁﬂﬂ’]ﬂ’]uﬂﬂﬂﬂ‘ﬂmﬂ command uuiﬂﬂﬂ'lﬂﬂﬁ“iﬂﬂlﬂﬂiﬁ SelectCommand .’lﬂlaf]

150q Fill

diofmiidesntsfedoyaaingwdoyauuiiu13lu Dataset 15¢ q IquiSunusen
Fill 404 DataAdapter  (uzeRRezilansdeunesugudoyn, AedayanufLag DataSet 1142
Tamsifordefugudoyaiiufiiaoyaiadoezifiuil DaAdapter 3261 15RToya N
puteyaiinanidzainesisss
siluvums I$nuveunson Fill fio

siuuy V'

Dataadapter Fill(dataset, table)

Dataadapter aaURA DataAdapter

Dataset 0013 DataSet fi DataAdapter 31hdeyauiin1

Table Fomidialy Dataet AlFifudoyn Fed1lu Dataset felifinifiade

shufvzihumsathamibaly Dataset Suanlmi

msdeieilading 4 1u Dataset ifevhauiudeyaluflod1dTnel s sl

rGDTI 4

Dataset.Tables (table).Rows(row)(field)

dataset 99L13A DataSet

table Yorsonunsmudwuveumiialy DataSet
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o ar 4
row NUNYAVEIAVVBUIADSA
i o o L4
field Fonsonmnsmudwuvaiian
{594 Update

111500 Update Y99 DataAdapter 196 Wiandoyaa1n DataSet a9ggudioyn Iae DataSet
o 1 A o 4 @

azAvaaas 1INy autazud lusaesane 151he 1iWel¥ DataAdapter aNIndWANTIY
g Y 1 4
JoyanlAedgndes

sisuums 1Fanuvsuusen Update fio

giuwy V

dataadapter Update(dateaset, table)

dataadapter pa1ULdn DataAdapter

dataset 90U DataSet i DataAdapter v51h1¥eya S manas
gudsya

table gomidialy DatSet Higaidssmslvhitoyaliswman
fudoyn

2.16 supsuai1aasuanesneay Crystal Report

7N 2,56 uaaninilasunss Crystal Report

Crystal Report (i Tlsusumshssaudmmsaums uisdndesnsiSonlddoya

¥ 1 [ ¥ o
vingwudeyadie  Tednsadswas Tilsunsudl fdigisnsnuldiden ldvaregluuy
U s1emdes , e lugluuumneneamlugluuusisazides uazdseunsoitaus

b4
Foyalugluuunsmare Tanaregiluuy Wudu ueavintins1Fuvesllsunsusad
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nSpefloimuisaslumsuendimsia  uasfnssuuzihiuseulumsadsoals
Taofigldunues hidanusuiudesSoudTamnteusseasiden  Amwsaadensa
418 9 1Re819370157 ANUANTOVBS Crystal Report ilssiudioausiminiu Crystal Report
Framnsonsdeya ldnnTiksunsudansgudeyaldvatolssion o1ty Microsoft SQL
Microsoft SQL Server , Foxpro , Visual Foxpro , Xbase Files , Paradox Files Btrieve dictionaries
sammsAndenngnudeyariu ODBC 3nda

Visual Studio 2005 Professional Edition u.azmﬁ‘i’fuﬁqqﬁ'ﬂ?iyu"lﬂﬁmwg BUAY  Crystal
Reports for Visual Studio 2005 Fuilunandaainessioaiis uaaswe uazfinwsioauluuel

WP Y Visual Basic
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msaammmmzmsa%’ N

= =) n‘dy ] ¥
YSgyaninustuismsesnuuuuasmyadreeenily 2 dau fie

1. @IuaiauIs (Hardware) 1AUN  N1500NMLLMAZNISASI9ATSUIUNITNIG

gAAIMNITNTIR09

2. d3uwe3IvIs (Software) 13un

2.1 myvanuuUasmMINaL I)sunsy Adugu PLC

2.2 ﬂ'liﬂi]ﬂll‘]]‘l]tlﬁ3ﬂ15ﬁ’ﬁlu'li‘ﬂiuﬂilluﬁﬂﬂﬂﬁﬂixﬂ’)uﬂﬁ

v 4 d
3.1 AIUIANDIT

3.1.1 ﬂ]‘iﬂﬂﬂlﬂl‘ljIlﬁ%ﬂ]iﬂ%”lﬁﬂiz‘u’J‘Mﬂ'ﬁ'ﬁ‘lﬁﬂ\‘l

< y 9o a a gl A
1NN 3.1 udasnszuaumsi lahmsadeludSaanidnusil dalsznoudae

b
gunselluszyudail

O
L

Starage

TFank
E ] g ) {Hot)

 —

Starage
Tank
(Cool)

tﬂ' 3 o 13
ANN 3.1 ATLUIUNITAAVINIISATN

g

Pump
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Y

o A a YA a o Vet P
3.1.1.1 ﬂ\iﬂ?ﬂﬂﬂ@ﬂ!‘ﬂ{]ﬂ uﬂumiumsﬂmﬂuqmﬂguuﬂumﬁl‘ﬂ mu‘nqn
Y ¥
MUABINIT ﬂizﬂi’]‘ﬂﬂ'}ﬂ
- ﬁﬂiﬁllﬁﬂﬁiZﬁlﬂﬂlﬂ%ﬂﬁﬁ (Glass Gauge) 1%ﬁ1w%’mmmwﬁummma’ﬂu

=y

DA IURUYMNQN
o . =4 9 A g‘ 9/t S Y e 3 o
- UBIMBINIU (Agitator) UMTN TuMInahldlgamgliiunegs
= 4 o g o 3 ¥ o
- Bane3 (Heater) Anthnlumstiarwioudvszuy
G4 = a y
- gilnsainIunugUngl (Temperature Controller)  Wnthi luaisaaugu
QUNHUVDITEUY
o s o { @ A G4
- TasBaamn3iad (Solid state relay) - Inthilumssusdunwaaingilnsel
AunugaviiasAIunIANUIoUYBITaRDT
CLY o s ~oA 9 ~ s =
- gilnsaidaguugiimeludemuquanngll Inihnlumsiagunginieluy
[ [ o 3 =
demunuuazden hldeglnsainiunuguugl
o @ § . o
- W93 lug@n (Thermostat) | Iinihi lumstlesvuanudonisvosdames lu
S a FY a L Anve ny
nsdinmannuiouguiundiaii laaell
3 oA

3.1.1.2 deinh @93ew)  Hwihilumswmhilgaugligenounszilaes

Q

3
a o

o 9 ta ar o
ALV ITDINAU WD)

@

E4

e/ Qs : U & Iy 9 d' o o A Q; d' o 1
3.1.1.3 994NN (938Y) ll‘ﬂ14'11’161‘1!ﬂ'li‘Wﬂ‘Ll'l'VlMQﬂlﬁQﬂJﬁ’lﬂ%%gﬂN?WTgﬂﬂ

AILUYUN I
$ oy s 9w a
3.1.14 du Indmlumsguiindigdensugueangi

T v
3.1.1.5 To8uean 18 (Solenoid Valve)  anniad lums@aliilvasings

as oy o o T a :’ ar = 1o @ :‘ Y
Wil (Gudy) hgdemugueamglivazdalhivasindsmaugueamglidngdeini (e

o

fou)

] k4
3.1.1.6 PLC imhiilumsnugumsiauvesssuunvua
J o s g o
3.1.1.7 gunsaunlasdeyanas RS-232 to RS-485 Converter  Aininlunis

o ¥ ¥ ar = o
wlasdayanaiein Rs-232 iilu Rs-485 edadh lilfwmeuiiuaes IHaunsaszuanadoya

18
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3.1.2 mIvenuuUKazMIAIIAYTINATYBINT
famunuguvgiiveanadTanas 20 Bas ABIMIMIUAAINATEIIZALT 30 cm B9
MYUAA NG 40cm

nnauMsdsuasvemInzuen

V=mr’h
UNUA V =20 93, h =40 cm 92 14

20,000 = 77> (40)

__ [ 20,000

40x3.14
r=12.61 cm

r*®125cm

D=25¢cm

2 3.2 uaasdenesnuuy Tae 1 1isunsy SolidWORK



o b

AR 3.3 uaasdnIunUUngiin lasaasie

0 ¢ o ¥
3.13 msmmmmmmmmqﬂnimmmmsau(Heater)

1ngas @=mC (T, -T,)

st
m =15nasveail 20 Aas nielszua 20 kg

b4
C , = mManuanusumwIzyeniuiIi 4.184 (k// kg.K )

]
o

T, = gamgilisudu 27 ssenwaifiod 3oy 300.15 K
a 9/

T, = guvnigany 70 erusaied nIomn 343.15 K

9 Q
]

UNUATAS Iuaun1si 3.2

0 =20(kg) x 4.184(k/ | kg.K) x (343.15 —300.15)K
=3,598.24 kJ

Smuananlumsiianudou 45 i nSsmdu 2400 319

nnauMs P=0/T
P 3598.24

2400
=1.499 kW

2218 kIS

2
@ Q)

Vv
wiuluTassnuilez@enld Heater 1600 W
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v b4
M 3.4 uaadamesnanas ludinugugugl

q

3.1.4 MIHIANITUAUBA Solid State Relay

/) watt x factor
volt
[ 1,600x1.3 -3 7
220
SSR ~ 10A

2T 3.5 uaasleanman3iad CARLO GAVAZZI 1114 Analog switching itAen 14

3.1.5 gunsaiingamali RTD

PN 3.6 LAAIRTD PT-100 Mtdenls

75



¥iiauee'ld (Element)
vunvedld
Yunvesilasn
ANvgveItasn
ANV

=9
YUIANDE

Qd' 3}
QaUNQUN 19

Y Y
anuazms 199y

3.1.6 1ne3luadn (Thermostat)

& o Ly
2N 3.7 wanunes luaaniaon s

¥QUNYHN
vauesfiuin
anuud (Accuracy)
¥29AAVi0 (Hysteresis)

(4
1DIANA

76

PT100 Q

® 0.65 mm.

auauae SUS 316

300 mm.

2m.

3/4"

PT100: 600° C

tmiviagurgionma HazvBUMEIAARIFIAITS

Tasainasnmiia (3A)

9

0°CD9120°C
D6 mm x 120 mm
+ 5°C

412°C

SPDT 16A/200 V saiiuauaiad o172 1 s

3.1.7 qﬂnm‘imuquqmvwgﬁ (Temperature Controller)

H’ o o~ A A 9
MNN 3.8 uaesginsalnIugueungll FUJT PXR-4 fiiden1d
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HUAID1Y 100 (-15%) to 240V ,(+10%) AC, 50/60Hz
dgyaudunn RTD: PT100 ohm, 3-wire type (C)
ANYULTNIAIVAY PID control (with auto-tuning, self-tuning)
Lmﬁvgmmnqu 4 to 20 mA DC.: allowable load resistance 600 ochm

or less
WASTIUMSAnRedoms EIA RS485
TilsTanen MODBUS (RTU)
Wms aﬂﬁ'ﬂé 15 2-wire method, Half-duplex bit serial, start-stop sync type
Filad 8ya 8 bits. Parity: odd/even/none
gasmsiudedoya 9600 bps

anuansalumsiouss  Multi-drop up to 31 controllers

oz lumshadeiisas Total extension 500m or less

3.1.8 Programmable Logic Controller (PLC)

= =Y 2 Py ek F 4
USamniinusiition]d PLC Koyo D0-06DD1 #aiisgazidsanall

NN 3.9 PLC DirectSOFT KOYO D0-06DDI



)

Non-volatile V Memory (words} i3
Contact execution {hoolean) 2005
Typical sean {1k boolean) 3-4mS

{RLU Ladder shyle Programming Yes

i RLL and RLLPLUS Progeamming Yes
Run Time Edits Yos
Scan Yanable 7 fred
Handheld programmer Yes
DirectSOFT32 programming for Windows. Yes
Buill-in communicalion ports (RS2326) Yes
FLASH Memory Siandard on CPU
Local Biscrete 170 poinis available. £
Local Analog input / ontput channels maximum “None:

| High-Speed 170 {quad., pulse oul, internyn, paise caloh, ek.} Yes, 2
170 Point Densily ] ] . 20 WIS, 16 OUIPUS.
| Hamber ol nsucbons avaiable (5ee Chaptet 5 for §etails) 28
Contrdd refays ] 1024
Special refays {syslem defined} 512

| Stages in RLLPLUS E728
Timers 256
{onnlers 128
Tmmediate [0 _ ] Yes
Interruptinput {external / limed} Yes
Subrontines Yes

| For/Next Loops . s

[ Wiath {Integer and {foating poinl} Yes
Tirum Sequences Insinction Yes
Time of Day Clock/Galendar Yes
-Internal diagnostics Yes
 Password secanty - Y85
System erorlog Yes
User error log Yes
Battes backp A T e

509
Ptes

o 30w s
Z3ma
STn o o e ot ola vl
EC3 G Y K AR 0 S0 L i a3 3 g
R P g
eeeeeesg9a9e.  DIOGDR 2
$0606666660688887 g

EERERT

043 mounting tals ,..; -
Hmm L

WA 3.11 ueA4 Dimensions ¥99 PLC KOYO D0-6DD1
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Power Inputs Output Cireuit
3 Power input
Mounting Tab Discrete Quiputs Qutput Status ) . Stalus
* {ndicators {tor BC output versions only) Indicators

AT

ogoooon
EEEESTH

Communication
Ports
¢

8 f#
| P —————I§ i
PORTY PORT2 UN STOP
i}

tnput Status Option Slats Mode Switch
i Mounting Tab

Discrele Inpuls

M 3.12 uaae1as9a319989 PLC KOYO D0-6DD1

3.1.8.1 Tassa313ve3 PLC KOYO D0-6DD1 1l5znoudy

S o o ! 4
- Mounting tab 1¥dmiuilugedanusumsendginsal
- Mode switch iiluda@on Inuanisiam

[ & I r L4 4 o 1
- Communication Port Lﬂumﬁﬂmzmn PLC ﬂuqﬂﬂimmﬂuﬂmﬁamm

- Output Status Indicators AAULAAINITINITUYB DUNA
- Status Indicators ALAAMOIULNITNIMVBIPLC

- Output Circuit Power Input

- Discrete Input Terminal @ﬂ@iﬂau‘vj‘ﬂ

- Discrete Qutput Terminal JAABIOTNNA

- External Power Inputs - ga@ounasaie 1

o o o
- Input Status Indicators AWAAIMINTNIUVBUDINNA

3.1.8.2 MABUNA
= Qr d’w Q/ 4 ¥ [ 3% ]
auvm%zl:f_lum‘nsumgqnmmmnmﬂwmmq 9 llll')'l%&‘ﬂu Push buttons

Selector switches Motor startercontect Thumb wheels Limit switch Lﬁﬂauw‘ﬂqﬁ?ﬁ' U ilgfmm!."i’h

o = o v Ao 9 v a ~ P b
wezihmsnlasunlasssduusmuniuvedlussaudyanaassn # CPU amnsafisztdnle

8
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1 E4 3 »
Tu PLC Juil4iioell Input 20 %09 WoriUTeU Tunnneusndndsdves

PLC 109 Tagaggaimualildiiu xo-x23 e ldannsmi lill§lunsdouluTdsunsy

=TT

input <
+ i A1 -:-
T Common

DC Standard Inputs (X4-X23)

M 3,13 Beaeeesnieluyesnnduye

Y6 0060666060000 600066  DO-06DD1
¢ t. 2 3 4.5 6 7 40 711 42 13 48 M5 16 47 20 21 22 2
000000660606060666566
INPUT: 12 - 24V 5= 3 - 15mA
Direct 06 u&g
Koyo

7NN 3.14 1EAINTIIAB Input

3.1.83 MmAwMyA

'8 @ 1 @ 9 A A o
wwimasziludiedygnaldnnmalszuanaves cPU wenazii

1]
S

} 4 [} 3
Yyanunldi aumunssuiums  TasszoenliidlhuusedulilgunSesiiometuaingss



81

4 A dAa 4 oA g Jd '
weliadasvuiludenarslumsainquaszuiums  luprLc Juitlsil  ezlieninais gos
Tavezgadmualdldiilu vo-yi7

k4
Tumsde Output 1 nihdudaezgnesnuuuldamisafunsewiuld 627

VAC VDC 1.0A Fazdssnsrnaouligndesdisnouldaueniinadound pLcld

DC Standard Outputs (Y2-Y17)

MW 315 uaaseesneluvsimaeidng

G [LG‘;V OV § YD j¥2 §CT Y5 1Y7 Y1 [ Y12 ] C3 | Y15 IYIT
Ciijacing2av.feo § yii yal valveJcofyn]yisfvujyisf ey
QUTPUT: Sinking Outpt 6-27V == 10A PWR:- 100-240Y ~ 50:60Hz 40VA

YOOI E DO-06DBD1
2 1 2 3 4 5§ 7 g 1 12 13 3£ 15 6 IF 20 21 22 23
X5 666060666 66666868666 K
INPUT 12~ 24V =7 3-15mA _
Direct m
,’Loefrc 06 o0

Koyo

AN 3.16 UAAIYAAD Output
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3.1.9 ginssimlasdeyanas RS-232 to RS-485 Converter

AN 3.17 HAAIRS-232 to RS-485 Converter J14 TNA10A Tidon 14

WAST Mo 1sNIessy  RS-422 ung RS-485

UDALTN 300 — 38400 bps
m3tyoudeginsal qa5n 247 6
uvanie 1l 90 -- 240 VAC

3.1.10 Taueaa31d? (Solenoid Valve)

MW 3.18 uaaTedussanal Parker U VE131.4 FV uag daydnual

] dnatla (N.C.)

ANHUTNTNINIU Direct operate



3.2 aauweniinds (Software)
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3.2.1 msesnuvuaznsiannilsunsuniugu PLC

-3 o ! (-3 ' U é 3 1 Qs
A15ONNUUZABIMIM AU VO waznitsanud1 Teelfausoislsdduegiu

}4
mseenuuuiasdnvazasti ¥ lulSayaniinugi 1214 PLC v8sKOYODLOG Tt

9
FINTNHUANITHULN T/O HAZHHIIANUI IR
3.2.1.1 PLC /O Assignment

@13191 3.1 PLC I/O Assignment

Bunn- e winm swumsgiinsaiuasmsliay HINEIHE)

X0 Manual Pump Favounar i/l Tank 3

X1 Manual Motor dasewesniuveanadly Tank 1
X2 Manual Solenoid Valve 1 é’ﬂﬁﬂdﬂﬂ%mmaflu Tank1
X3 Manual Solenoid Valve 2 #al¥dosveumarly Tank2
Y0 Pump guveunad h1llu Tank 3

Y1 Motor U3 NIMYoAUNad Iy Tank 1
Y2 Solenoid Valve 1 tlasgvounanly Tank 1

Y3 Solenoid Valve 2 ldssvoamasly Tank 2

3.2.1.2 11/5un531 DirectSOFT32

b4
lunsi@eoulisunsulu PLC KOYO DO-06DDITH 2314 lalsunsy Direct-

< Aé o
SOFT32 TumsifouLadder FuiluTilsunsuniunumsmauyes PLC

se cabie part no.
D2-DsCBL

MNN 3.19 M3FOUABIZHINN PLC KOYO DO-06DD1




84

3.2.1.3 m3l¥aulisunsu DirectSOFT32
1. AlaTilsunsy DirectSOFT32  9zilsngniltalaInIn dengy

sy A 1
PLC Ne193N1351¥0UAD

P3N 3.20 w85 uaY 11sunTY DirectSOFT32

2. Rondafeudany PLC fidoenis windeenisud 1y ienijy Edit

A ¥ .
AN 3.21 1119190 1151053 DirectSOFT32



Configure Link

85

1den3u PLC faenuazaIn Port aenuazasmilsinnea
4' 9 3 ¥ Py 1 d'
M 3.22 wihasasmmsAadedons

1 é o
3. Wgnihesues T1sunsy DirectSOFT32 &aldluniswann

TisunsuAiuguues PLC DO-06DD1

MNN3.23 111198 1158053 DirectSOFT32

3.2.2 mssenuuutazMsNannllsunsutaaINanIzUIUMI
3.2.21 miaammu5zuumi?msia§ams

vngilidlulaszunsuuaasssunfiesimsase dszneude
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Master Slave # 01
Temp Controlier -
FUJ PXR4 »

MODBUS RTU Communication Pl' ocess
RS-232%
RS - 485 -
= Cox werter

Host Computer Slave # 02

PLCKOYO DLOB >

MNN324 leozunsunaasssuunly

s a s s S o g A
1. Teadneuiaunes Wugilnselinames luszuy shvihiiasuau
o v { a 4
msSudedoyadaolils Tnnoa MODBUS uaguaawanssuaunsnuT9enounmes
2. RS-232 to RS-485 Converter Mniiuilasdoyasznitg RS-485
& L4 = o o $ a A
T rs-232 e ld leadneuiuaesfuginsaintuguitlinishadedoaisasnlils Tanea
MODBUS dnsaffodisiula
o § a1 ] 3
3. ginsainuguiitinsAadedeaisaae 1ils Tanoa MODBUS ¥
¥ o o
nihimugunszuumsiaswasiiumanluszun tszasudie
o o
- iavivaneiay 1 9ulnssinIuguenvail FUJL PXR4
. .
- sarnanoay 2 gilnsalauguunuessngidunse llsunsyla

(PLC) KOYO DO-06DD1

3.2.2.2 n1388ANUY User Interface uaz Wandumsliauvesllsunsu
HAAINANITZUIUMS
d' 9 = 9 o g Y o dy
Tilsunsuiadsliniudasmsiaunimua 8 nih asil
1. ¥ Login 19dmiumsas¥ardnam Taausnszauanigidau
dlu 2 536 fle
. A A 9 < g/ & o
- Supervisor #anFlumsdens ldauynfleanduves
Tilsunsy
- Technician HANSlumshdunmizdIumsgIzuuLas

E4
ﬂ')Uﬂ1]f’li$U3uﬂ1iﬁl1ﬂﬂﬂilw3mﬂid’m'lﬁu



Process Monitoring via MODBUS Protocel

Process Monitoring

BT

M 3.25 LaRInINIe Login

o o

2. ¥ Process real-time monitoring fifsidumsifnude

5 ﬂ’li!lﬁﬂﬂw’ﬁﬂ‘ig'ﬂ'.)‘Llﬂ']il!.‘l]‘l]sl‘l.!ﬁ’ﬂ‘klﬂwﬂ']wmﬁﬂu‘lﬂ'.)

=) =
EUBUIN
sy 4
r ﬂ'liﬂ’]‘ljﬂllﬂ‘i%‘ﬂ’)uﬂﬁIﬂﬂﬁi\i%'lﬂﬂﬂﬁﬂ’)&ﬂﬂi
Ed 1
- pasmdulsndag lunszuaunis

- asuaasadulsndRgnnszuy

Process Mphitoring via MOBBLS P

AN 3.26 111199 Process monitoring
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3. #1741 Trend Monitoring Hifendums 1danude

- yamemdusunssusumsitenledasnsmilugiluuy
A114°)

- uanans W lugssgiluuufsuuuaz sumAS VLA
YTREL R ) T TRRE YN

- asalSusanmsswanni v lanaeszau

2 3.27 1111198 Trend monitoring

o
4. W11 Data Report Hflafdun1s 19 ufe
- weAIneUdByaNIT UL Mleya lasaisadiens
4 3 Y F 4
Yoyndounasld
as o 1
- masenudindeyasieeuluagluuudien 18de

Microsoft WORD, Microsoft Excel, Adobe PDF, Text Files,

88
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Prodyctilame
Char

Chang
Aniseed Synp

Chef Amon's Cajun Set
Chef Anton's Gumbo M
Grandma's Boysenberr.
Uncle Bob's Organic Dr
Nodtwaods Cranbery !
Mishi Kobe Niku

fura

Queso Cabrales
Queso Manchego La P
Konbu

Tofis

Genen Shouyu

Paviava

Alice Mutton

AN 3.28 1111190 Data Report
o o
5. nians User setting iilendumsldaude

- mamngeddem sar wordsznglFounaidh iy sz

- myav¥ed ¥ sWard navilszemdldauesnnns v

User Setting

2NN 3.29 111199 User Setting (Add new user)



90

“ User Setting

M 3.30 Y1119 User Setting (Delete user)

6. MYIULErAY Communication Setting IMenFuMsldaude
gafi1fnsﬁﬂdaéamsmuwa{mgﬂm Tassunsadash
diolalif e
- Com Port
- Baud rate
- Data bits
- Stop bits

* Parity bits

AT 3.31 1111198 Communication Setting
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9 =t o 9 A
7. Nl waAI MODBUS Protocol Test Hilengumsldaune
- MynaapuMssu-de mdeyansTis lansa MODBUS

- AsAINUYRATINTILANURANAIAYRIdeYyA CRC

% 140DBUS Protocol Test

AN 3.32 Hﬁ'ﬁl'ﬂ MODBUS Protocol Test

8. MuEAY PXR4 Setting Ilafsums 1Faufe
v v
- msasmaulshdinn 1189 PXR4 Temperature Controller

- e umMAMs RGN PXR4 Temperature Controller

Temperature Controller Setting

27 3.33 Wii190 PXR4 Temperature Controller Setting
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a 4 L < <
3.2.3 msfadedemsiuglnIale1inmIsNIY Serial Port 6138 Visual Basic 2008
= VoA 9 a o . . 9} = ' 1 4
nsdadefioasdeyafiuginsalnisuenain Visual basic 3z 1dmsAndariuneda
] { o { Qs 3 I o
ayn3u 1ag visual basic 2005 Hneu Insaiimihnlumsarugums su-dedoyariunesa

aynsy B msldnuuaz 1Ranlduaasdsg

3.2.3.1 A151a9n Control Serial Port 310 Toolbox

R R

Version 2.0.0.0 from Microsoft Corporation §
NET Component o :

Represents a serial port resource,

MNN 3.34 aoulnsa SeralPort 11 Visual Basic 2008

b4
3232 msaeminnu Control Serialport 917 Property Windows

. DataBits i €<
| Discardl | Fase
| Obenable - False.
.| GenersteMember NZUN
| Handshake ‘Norie -
| Modfiers - Friend
- Party L& None

- ParityReplace 83
PortName COM1
ReadBuffersize 4096
eadTimeout 1
ReceivedBytesThreshold. 1

. RtsEnable False
| osoms  one
| WrieBuffersiee 2048
. WriteTimeout 1

¥ Vv
2 A 3.35 wionmmonvoinou Insa SerialPort 14 Visual Basic 2008
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1 E 4
Properties Y94 SerialPort Control nd 1AYUAIY

9 I3
Name def¥onsl Insa SerialPort
b4
BaudRate fandasimssu-dedoyn
E4
DataBits asmsuuiindeyadoya
L4
Parity aannlszinnvesmsasngsuanuHana AL
Fd
Wi3a
3 1 4 oy 9
PortName AaANDIRBYNTUNABINTS THu
2 ]
StopBits demiiaganiovesdoyafaziinisds

TaaflylumanugunsSudsdeyany Serial Port

1361901 Serial Port uazmsila Port

Private Sub cmdConnect Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handies cmdConnect.Click

SerialPort1.PortName = "COM1"

SerialPort1.BaudRate = 9600

SerialPort1.DataBits = 8

SerialPort1.Parity = 10.Ports.Parity.None

SerialPort1.StopBits = 10_Ports.StopBits.One

SerialPort1.0Open()
End Sub

m3ia Port

Private Sub cmdDiscon_Click(ByVal sender As System.Object, ByVal e As
System.EventArgs) Handles cmdDiscon.Click

SerialPort1.Close()
End Sub
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N1sdedeyasen Serial Port

Private Sub cmdSend_Click(ByVal sender As System.Object, ByVal e As System.EventArgs)
Handles cmdSend.Click

Dim Data2Send As String

Data2Send = "TEST SERIAL PORT WITH VB2005"

SerialPort1.Write(Data2Send)
End Sub

M33udeyaain Serial Port

Private Sub SerialPort1_DataReceived(ByVal sender As Object, ByVal e As
System.lO.Ports.SerialDataReceivedEventArgs) Handles SerialPort1.DataReceived
Dim DataRecieved As String
DataRecieved = SerialPort1.ReadExisting
End Sub

v
3.2.4 M3veNILLIHIBYE
a 1=y o 3 Y
TulSayaniiwus it 15 Ta)sunsusanisgrudoyn SQL Server 2005 Express Edition 1ag
19 Tsunsuianisgmdeyn SQL Server Management Studio Express 3 doyadil41ilu
9/ Ao oA = 9 sy -y dy
gudoyaniifissnsufeszneudrsiaadoyadail
o o, ¥ Ad ¥ o e
1. #ad Date vwThimudeyaiunvesnsguiums
o o Y Ad 3
2. Wad Time Hmihnudeyanatwenszuaums

o o g Ad 9 [ a .
3. Haa sv ‘Vnﬂu’lﬂlﬂ'lﬂlﬂlq!ﬁﬂ’]qmﬂQﬂlﬂ'lﬁu’]ﬂﬂlﬂ\iﬂizﬂqu‘ﬂ’ﬁ(Setpomt

Temperature)
< ° Y A g ¥ =N
4. Waa PV mﬂmmﬂmﬂyamqmwgﬂunszmumi (Process Temperature)
4 ° 9’ Ad 9 T ¥ [ a Y a,
5. #lad ER imihinudeyanassznhenguugiidhvanesugamgily
AIZUIUNMIT(SV-PV)

ﬂ1iﬁ%'1d§1u‘i’l‘8yaiﬂﬂ‘1§' SQL Server Management Studio Express
& 1 3 o LA
1. ini1A19 Object Explorer (B Databases 3INUUAANINATINY

1AduAen New Databases. ..
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Restore Database:.. -
Restore Fles ahd Fegroups. ..

888D
botbes

Réport's
Refresh

ANN 3.36 LAAINTAS19 Database 1913

2. Tlsunsuagiuaasnineane s mvueswazidoavos

A o 4 o 4 2 o o
gudeyaivhnsad et vuafesudeya uasvinasuduves Ind Idfugudeya

C1]
Y o

Soudosuds Iadnijy ok
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1518013 Tables AABN New Table. ..
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3.2.5 mss%uﬂ'aqﬂﬂsmmuqumzuaumivhu RS-485
32,51 mavesureginiainunugamgil FUJT PXR4
PXR4 Iim3iisunsivofanadea1s lasld MODBUS Protocol H1UMS
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JUnuuMsFoNde EIA RS-485 2 wire 1 : N

° St Y o

$nouginsaiisesiu 3160

szozmalumsdedoya | FLYTMNIINGIYA 500 1WA
< 1 g

anuslumsdedoya 9600 bps

siuuudoya Data bit 8 bit

Stop bit 1 bit
Parity None, Even, odd

Tils Tenea MODBUS RTU

naeuegnssindugueamgil FUII PXR4 W11 RS-485
& 1 o = o 4 L
mveunvgilnssinduguanvnll FUIT PXR4 i RS-485 ABiiounon1y

4 @
WoIN 7 Loy 8 fgy

ldaster station. _ B LT T Transmission’ _
FC etcy || RB232CoRS4851]  Noise fiter ~cable PYR

W3Er adon e
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YO 2w §
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3.2.5.2 Mitieunaes PLC KOYO DO-06DD1 #1M RS-485

RS-‘I&'i Teresination
Net i THD+ I RXD+ R\ “TXDe R¥D TXD¥ ! RXD*
THO- RXD- ( X0 RXD~ TXD- ! RXD-
Signal GND Soitel GND Sgnal GND

Connect shigld
160 signal ground

v,

Cabla: Use Balden
8841 or equivalent

DLOG CPU Port 2 DLO& CRU Port 2

NN 3.41 MsiFeuds PLC KOYO DO-06DD1 Wit RS-485

mseam Port2 Whinsfinaedea1aiuy MODBUS w1 RS-485

} 4 k4
10 115147931 Direct Soft 32 1@@N111Y PLC —>Setup—> Secondary Com Port 91MILAY

[] 9 ¥
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Appendix K: Introduction to Serial Communications

»
Introduction to Serial Communications

Directl. OGIC® PLCs have two built-in serial communiction ports which can be used to
communicate to other PLCs or to other serial devices. In order to fully understand the
capabilities and limitations of the serial ports, a brief introduction to serial communications is
in order.
There are three major components to any serial communications setup:

Wiring standard

Communications protocol

Communications parameters

Each of these will be discussed in more detail as they apply to DirecsLOGIC PLCs.

Wiring Standards
There are three different wiring standards that can be used with Direcs. OGIC PLCs:
RS-232C, RS-422 and RS-485.

RS-232C is a point-to-point wiring standard with a practical wiring distance of 15 meters, or
50 feet, maximum. This means that only two devices can communicate on an RS-232C
network, a single master device and a single slave device, and the total cable length cannot
exceed 50 feet. Belden® 8102, or equivalent, is recommended for RS-232C networks.

>
Point-to-point N "\ N { )
DTE Davice & : !
; . SignalGND| O o
______ | y GND Signal GND | O
1 ov .' Signal GND | | RXD e ° X
_ 1 : :
4 DD ] By u ™D . Py
J» : : : RXD "o
AL BTN RTs €2
PORT1 : BRrs )
g : ' cTs {w ~
BPhope Jatk @[ Y SJ1 A 0N INWLLIALLE L2 44300
oR RTS
§ ’ Loop
Port 1 Connections Port 2 Connections  Back s

RS-422 is
a multi-point wiring standard with a practical wiring distance 0f 1000 meters, or 3280 feet,
maximum total length. The RS-422 wiring standard does not specify a network topology, but
in practice, a daisy-chain topology with the master at one end is the only way to ensure
network reliablility. Belden 8102, or equivalent is recommended for RS-422 networks. Use a
terminating resistor equal in value to the characteristic impedance of the cable being used

(100 Q for Belden 8102).
RXD+
i RXD-—
TXD+
TXD- /\
. Signal GND N
- Termination
Resistor at
The recommended cable 22:&:355 o
for RS§422 is Belden
8102 or equivalent.
PORT 2
Master
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—

RS-485 is a multi-point wiring standard with a practical wiring distance of 4000 feet
maximum. This wiring standard provides for the possibility of up to 32 masters
communicating to up to 32 slaves all within the maximum distance of 4000 feet. Note that
while the RS-485 wiring standard provides for multiple masters on the same network, the
Direc OGIC PLCs do not support multiple masters on a single network. The RS-485
wiring standard does not specify a network topology, but in practice, a daisy-chain topology
with the master at one end is the only way to ensure network reliablility. Belden 9841, or
equivalent is recommended for RS-485 networks. Use a terminating resistor equal in value to
the characteristic impedance of the cable being used (120 £ for Belden 9841).

Termination

Resistor
TXD+/ BXD+ [T\ TXD+/RXD+ TXD+ / RXD+
TXD—/ RXD— ( ) ) TXD~/ BXD~ TXD-/ RXD—
Signal GND Signal GND Signal GND
Connect shield
1o signal ground
RXD- v RXD-—
o
ov o\ ®
O
O
TXD+ RX RTS~
ON
Cable: Use Belden
9841 or equivalent o
CTS—
O
Ir

DLO6 CPU Port 2 DLO6 GPU Port 2

Communications Protocols
A communications protocol is the ‘language’ the devices on a network use to communicate
with each other. All the devices on the network must use the same communications protocol
in order to be able to communicate with each other. The protocols avalable in the
Direc . OGIC PLC:s are listed in the following table.

K-Sequence No Yes Yes Yes Yes Yes No
DireeNET Yes Yes Yes Yes Yes Yes No
MODBUS RTU Yes Yes Yes Yes Yes Yes Yes
ASClI Out In No Yes Yes Yes No

* Port 1 supports slave only and is only RS-232C with fixed communications parameters of 9600
baud, 8 data bits, 1 start bit, 1 stop bit, odd parity and station address 1. It is an asynchronous, half-
duplex DTE port and auto-selects between K-Sequence, DirecsNET and MODBUS RTU protocols.

** RS-485 is available on Port 2 for MODBUS RTU protocol only.

K-Sequence protocol is not available for use by a master DL06 PLC. Therefore, it cannot be
used for networking between PLCs. Its primary use in the DLO6 PLC is as a slave to
DirectSOFT programming software and to an operator interface.
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—

DirecfNET protocol is available for use by a master or by a slave DL06 PLC. This, and the
fact that it is ‘native’ protocol, makes it ideal for PLC-to-PLC communication over a point-
to-point to multipoint network usijg the RX and WX instructions.

MODBUS RTU protocol is a very common industry standard protocol, and can be used by a
master or slave DL06 to communicate with a wide variety of industrial devices which support
this protocol.

ASCII is another very common industry standard protocol, and is commonly used where
alpha-numeric character data is to be transferred. Manyh input devices, such as, barcode
readers and electronis scales use ASCII protocol, and many output devices accept ASCII
commands, as well.

It doesn’t matter which wiring standard or protocol is used, there are several communications
g -

parameters to select for each device before they will be able to communicate. These

parameters include:

’Baud Rate Flow Control
{Data Bits Echo Suppression
lParity Timeouts

;Stop Bits Delay Times
‘Station Address Format

All of these parameters may not be necessary, or available, for your application. The
parameters used will depend on the protocol being used and whether the device is a master or
slave.

——\ NOTE: The point to remember is that when there is the same parameter available in the master and in the
——\ slave (i.c. Baud Rate, Parity, Stop Bits, etc), the seitings must match.
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il

DL06 Port Specifications
interfaces, etc.
15-pin, multifunction port, RS232C, RS422, RS485
Gonnects to HPP, DirectSOFT 5, operator (RS485 with 2-wire is only available for MODBUS
interfaces, etc. and Non-sequence).
6-pin, RS232C Communication speed (()baud : 300, 600, 1200,
Communication speed (baud): 9600 (fixed) 2400, 4800, 9600, 19200, 36400
Parity: odd (fixed) Port 2 Party: odd (default), even, none
Port 1 [Station Address: 1 (fixed) Station Address: 1 (defautt)
8 data bifs 8 data bits
1 start, 1 stop bit 1 start, 1 stop bit
Asynchronous, haif-duplex, DTE l;sytnchrlonous,b half—dupllez(t, 3”5( §
Protocol (auto-sefect): K-sequence (slave only), T010COIS Can De pre-Selecied: K-sequence {slave
; only), DireetNET {master/slave), MODBUS
DireciNET (slave only). MODBUS (sﬁave only {master/slave), non-sequence/print/ASCH in/out

DLO06 Port Pinouts

Power (+) connection
TXD  |Transmit data (RS-232C)

RXD ' |Receive data (RS-232C)

1
2
3
Power (-) connection (GND) || 4iRTS |Ready to send (RS-232C)
oV |Power (+) connection 5/CTS |Clear to send (RS232C)
6
7
8

RXD |Receive data (RS-232C) RXD- |Receive data (-) (RS-422/485)
Transmit data (R5-232C) OV [Power (-) connection (GND)

SV |Power (+) connection OV~ [Power () connection (GND)
OV__jPower (-) connection (GND) | 17D, [Transmit data (+) (RS-422/485)
10[TXD- [Transmit data (-) (RS-422/485)

N | OO N
P
o=

11|RTS+ |Ready to send (+) (RS-422/485)
12|RTS- [Ready to send (-) (RS-422/485)
13|RXD+ |Receive data (+) (RS-422/485)
14|CTS+ |Clear to send {+) (RS-422/485)
15|CTS- |Clear to send (-) (RS-422/485)

Note that the default configuration for port 2 is:
Auto-detect among K-Sequence, DirectNET, and MODBUS RTU protocols
Timeout = Base Timeout x 1 (800 ms)
RTS on delay time = 0 ms
RTS off delay time = 0 ms
Station Number = 1
Baud rate = 19200
Stop bits = 1
Parity = odd
Format = Hex

Echo Suppression = RS-422/485 (4-wire) or RS-232C
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Port Setup Using DirectSOFT 5 or Ladder Logic Instructions

Port 2 on the DLOG can be configured for communicatiojns using the various protocols
which have been previously mentioned. Also, the communications parameters can be
configured to match the parameters in the other device(s) with which the PLC will be
communicating. The port may be configured using the DzrectSOFT 5 PLC programming
software, or by using ladder logic within the PLC program. It is important to note that the
settings for port 2 are never saved to disk with DirectSOFT 5, so if you are using port 2 in
other than it’s default configuration (see page K-6) it is a good idea to include the port setup
in the ladder program, typically on a first scan bit, or in an initialization subroutine.

To setup port 2 using DirectSOFT 5 the PLC must be turned on and connected to
DirectSOFT 5. If the PLC Setup toolbar is displayed, either select the Port 2 button or select
PLC > Setup > Setup Sec. Comm Port... from the menu bar located at the top of the
programming window. A dialog box like the one below will appear. Make the appropriate
settings and write them to the PLC.

In order to setup port 2 in your relay ladder logic the appropriate values must be written to
V7655 (Word 1), V7656 (Word 2) and V7650 (Word 3, for ASCII only) to specify the
settings for the port. Then write the ‘setup complete’ flag (K0500) to V7657 (Word 3) to
request the CPU to accept the port settings. Once the CPU sees the ‘setup complete’ flag in
V7657 it will test the port settings which have selected for validity, and then change the value
in V7657 according to the results of this test. If the port settings are valid, the CPU will
change the value in V7657 to 0A00 (A for Accepted). If there was an error in the port
settings, the CPU will change the value in V7657 1o 0E00 (‘E’ for Error).

NOTE: This is a Helpful Hint. Rather than build the setup words manually from the tables, use
DirectSOFT 5 to setup the port as desired then use a Dataview to view the setup words as BCD/HEX. Then

p— simply use these numbers in the setup code.

The data that is written to the port setup words has two formats. The format that is used
depends on whether K-Sequence, DirecsNET, MODBUS RTU (method 1) or ASCII
(method 2) is selected.
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K-Sequence, DirecNET

bbb

& MODBUS RTU

PP

e

000 =300

pps0 ebbb xaaa aaaa

00 = None

0=1bhit

0=2320r422

10 =0dd

1 =2 bits

1 =485, 2 wire

001 =600

11 = Even

010 =1200
011 = 2400

100 = 4800

101 = 9600

110=19200

111 = 38400

D:recﬂ\lm

SN | (o |
pps0 ebbh xaaa aaaa X —aﬁ,?gl%?é‘u(é‘ -%93) &
0 = Hex K-Sequence: 1-90
1 = ASCH DireeNET:  1-90
MODBUS: 1-247
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-
Port 2 Setup for RLL Using K-Sequence, DireceINET or MODBUS RTU
mm

000 = Oms 000 = 100% 10000 = K-Sequence 000 = 0ms

001 = 2ms 001 =120% 01000 = DirectET 001 = 2ms

010 = 5ms 010 = 150% 00100 = MODBUS RTU 010 =5ms

011 = 10ms 011 =200% 011 =10ms

100 = 20ms 100 = 500% 100 = 20ms

101 = 50ms 101 = 1000% 101 = 50ms

110 = 100ms 110 = 2000% 110 = 100ms
c % \A-EA~4 444 _ ENNme
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To setup port 2 for for MODBUS protocol for the following: RTS On-delay of 10ms, Base
timeout x1, RTS Off-delay of 5ms, Odd parity, 1 Stop bit, echo suppression for RS232-
C/RS422, 19,200 baud, Station Number 23 you would use the relay ladder logic shown

below.

Port 2 Setup for RLL Using ASCII

| SPO
|1

LD

R

K3022

] V7655

L g K8617

T V7656

ouT

LD

OouUT

Oyyy Ottt mmmm mxx vy it mmmmm XXX
000 = Oms 000 = 100% 00010 = Non-Sequence 000 = Oms
001 =2ms 001 = 120% 001 = 2ms
010 =5ms 010 =150% 010 = 5ms
011 = 10ms 011'= 200% 011 =10ms
DLOS/06: V7653 100 = 20ms 100 = 500% 100 = 20ms
101 = 50ms 101 = 1000% 101 =50ms
110 = 100ms 110 = 2000% 110 =100ms
111 =500ms 111 = 5000% 111 =500ms

& MODBUS RTU
pps0 ebbb xaaa aaaa pp S e bbb
00 = None 0=1bit 0= ﬁ%ﬁ%ﬁ"‘(fvﬁ‘rg? or 000 = 300
10 = Odd 1=2bits 1= RS-485 (2 wire) 001 = 600
11 = Even 010 = 1200
DLO5/06: V7656 011 = 2400
100 = 4800
101 = 9600
110 = 19200
111 = 38400
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=il

01110001 = Xon/Xoft flow control

DLO5/06: V7656 01110010 = RTS flow control

01110011 = Xon/Xoff and
RTS flow control

Hex value of the V-memory location to temporaily store the ASCHi data coming into the PLC.
DLO5/06: V7656 Set this parameter to an unused V-memory location which has enough consecutive memory
locations free to store the longest string that will come into the PLC.

To setup port 2 for for Non-sequence (ASCII) communications with the following: RTS On-
delay of 10ms, Base timeout x1, RTS Off-delay of 5ms, Odd parity, 1 Stop bit, echo
suppression for R$§232-C/RS422, 19,200 baud, 8 data bits, V-memory buffer starting at
V2000 and no flow control you would use the relay ladder logic shown below.

| sPo
LD
———l ,L K3012

ouT
1 V7655

FAY K8670

out
V7656

LDA
Tl 02000

out
el V7650

DL06 Micro PLC User Manual, 3rd Edition Rev. A I K-9



Appendix K: Introduction to Serial Communications
B

K-Sequence Communications

The K-Sequence protocol can be used for communication with DirectSOFT 5, an operator
interface or any other device that can be a K-Sequence master. The DL06 PLC can be a K-
Sequence slave on either port 1 or port 2. The DL06 PLC cannot be a K-Sequence master.

In order to use port 2 for K-Sequence communications you first need to setup the port using

either DirectSOFT 5 or ladder logic as described above.
DirectNET Communications

The DirecsNET protocol can be used to communicate to another PLC or to other devices
that can use the DirecENET protocol. The DLO6 can be either be used as a master using port
2 or as a slave using either port 1 or port 2.

In order to use port 2 for DirecsNET communications you must first setup the port using
either DirectSOFT 5 or ladder logic as previously described.

For network slave operation, nothing more needs to be done. Port 2 will function as a slave
unless network communications instructions are executed by the ladder logic program.

For a network master operation you will simply need to add some ladder rungs using the
network communication instructions RX and/or WX. If you use more than one network
communidcation instruction is executed at any given time. If you have just a few network
communications instructions in your program, you can use discrete bits to interlock them. If
you are using many network communications instructions, a counter or a shift register will be
a more convenient way to interlock the instructions.

The following step-by-step procedure will provide you the information necessary to set up
your ladder program to receive data from a network slave.

Step 1: Identify Master Port # and Slave # R 1 O Al
I The first Load (LD) instruction identifies the LAY AN |
communications port number on the network master
(DLO0G) and the address of the slave station. This I—— Slave address (BCD)
instruction can address up to 99 MODBUS slaves, ox Port number (BCD)
90 DirectNET slaves. The format of the word is

Ent | port (h
shown to the right. The “F2” in the upper byte nternal port (hex)

indicates the use of the right port of the DL06 PLC, ‘7

port number 2. The lower byte contains the slave 1

address number in BCD (01 to 99).
Step 2: Load Number of Bytes to Transfer

The second Load (LD) instruction determines the =
number of bytes which will be transferred between the I
master and slave in the subsequent WX or RX

instruction. The value to be loaded is in BCD formart

(decimal), from 1 to 128 bytes. }_~

6 4 @
|

# of bytes to transfer
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The number of bytes specified also depends on the type of data you want to obtain. For
example, the DLO6 Input points can be accessed by V-memory locations or as X input
locations. However, if you only want X0 — X27, you'll have to use the X input data type
because the V-memory locations can only be accessed in 2-byte increments. The following

table shows the byte ranges for the various types of DirecsL. OGIC products.

V-memory
T/ G current value

—_
[p]=))

Inputs (X, SP)

Outputs
(Y, C, Stage, T/C hits)

Scratch Pad Memory

Diagnostic Status

oo o0 |9

b | b | b

Data registers 8 1
T/ C accumulator 16 2
1/0, internal relays, shift register bits, T/C 1 ’
bits, stage bits
Scratch Pad Memory 8 1
Diagnostic Status(5 word R/W) 16 10

Step 3: Specify Master Memory Area

The third instruction in the RX or WX sequence is a

Load Address (LDA) instruction. Its purpose is to

load the starting address of the memory area to be

transferred. Entered as an octal number, the LDA

instruction converts it to hex and places the resultin

the accumulator.

For a WX instruction, the DL06 CPU sends the

number of bytes previously specified from its memory
area beginning at the LDA address specified.

For an RX instruction, the DL06 CPU reads the

number of bytes previously specified from the slave,
placing the received data into its memory area

beginning at the LDA address specified.

_Q é_ _Q Q (octal)

T_ Starting address of
master transfer area

LDA
040600

V40600 LSB

V40601 LSB

| el | |
15

NOTE: Since V-memory words are always 16 bits, you may not always use the whole word. For example, if
you only specify 3 bytes and you are reading Y ousputs from the slave, you will only ger 24 bits of data. In
this case, only the 8 least significant bits of the last word location will be modified. The remaining 8 bits are

not affected.
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Step 4: Specify Slave Memory Area

The last instruction in our sequence is the WX or RX
instruction itself. Use WX to write to the slave, and RX
to read from the slave. All four of our instructions are
shown to the right. In the last instruction, you must
specify the starting address and a valid data type for the

slave.

* DirectNET slaves — specify the same address in the WX
and RX instruction as the slave’s native I/O address

* MODBUS DL405, DL205, or DL06 slaves — specify the
same address in the WX and RX instruction as the slave’s
native I/O address

» MODBUS 305 slaves — use the following table to convert DL305 addresses to MODBUS addresses

SP116

LD
KF201

LD
K64

LDA
040600

RX
YO

TMR/CNT Current Values RE00 >~ [ AU ik 6Y600
1/0 Paints 10 600 GYO Control Relays CR160 GY160
Data Registers R401,R400 V100 Shift Registers SR400 GY400
Stage Status Bits (D3-330P only) S0 GY200
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.
Communications from a Ladder Program
Typlcally.net.work . SPi17 vi
communications will last longer 1 ‘e
— | (seD)
than 1 scan. The program must
wait for the communications to SP116 LD
i 1 / KF201
finish b(?fore starting the next Port Communication Error ﬁ
transaction. AN B
. Port Bus ]
Port 2, which can be a master, has ¥ Kooo3
two Special Relay contacts
. p - . LDA
associated with it (see Appendix — 040600
D for comm port special
relays).One indicates “Port L | BX

busy”(SP116), and the other
indicates Port Communication Error”(SP117). The example above shows the use of these
contacts for a network master that only reads a device (RX). The “Port Busy” bit is on while
the PLC communicates with the slave. When the bit is off the program can initiate the next
network request.

The “Port Communication Error” bit turns on when the Interlocking Rela
. R i | / 8 Y
PLC has detected an error. Use of this bic is optional. IsP116 C100

When gsed, it should l.)e.ahead of any network instruction L1 % .
boxes since the error bit is reset when an RX or WX
instruction is executed. LD

——| K0003

Multiple Read and Write Interlocks

If you are using multiple reads and writes in the RLL Rt 7 8
program, you have to interlock the routines to make sure
all the routines are executed. If you don’t use the interlocks, RX n
then the CPU will only execute the first routine. This is Interlocking [T VYO
because each port can only handle one transaction at a Relay €100
time. | (T
In the example to the right, after the RX instruction is SP116  C100 b
executed, C100 is set. When the port has finished the —/+— | KF201
communication task, the second routine is executed and
C100 is reset. - IK|8003
If you’re using RLLPIUS Stage Programming, you can put
each routine in a separate program stage to ensure proper B A S
execution and switch from stage to stage allowing only one
of them to be active at a time. WX

1 VYO

I C100

x —&sD)
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»

MODBUS RTU Communications

The MODBUS RTU protocol can be used for communication with any device that uses the
MODBUS RTU protocol. The protocol is very common and is probably the closest thing to
an “industry standard” protocol in existence. The DL06 can be a MODBUS RTU slave on
either port 1 or port 2, and it can be a MODBUS RTU master on port 2. The RS 485 wiring
standard may be used on port 2 for the MODBUS RTU protocol only.

In order to use port 2 for MODBUS RTU communications you must first set up the port
using either DirectSOFT 5 or ladder logic as previously described.

For network slave operation, nothing more needs to be done. Port 2 will function as a slave
unless network communications instructions are executed by the ladder logic program.

For network master operation the MODBUS RTU network communication instructions
MRX and/or MWX needs to be added to some ladder rungs. If more than one network
communication instruction is used, the rungs need to be interlocked to ensure that only one
communication instruction is executed at any given time. If only a few network
communications instructions are used in your program, discrete bits can be used to interlock
them. If many network communicaitons instructions are used, either a counter or a shift
register will be a more convenient way to interlock the instructions.
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DL06 I/O Specifications
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: - += /0
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Features at a Glance

The DLO5 and DLO6 micro PLCs are
complete self-contained systems. The CPU,
power supply, and 1/O are dll included
inside the same housing. Option modules
are available to expand the capability of
each PLC family for more demanding appli-
cations. The standard features of these PLCs
are extraordinary and compare favorably
with larger and more expensive PLCs.

The specification tables to the right are
meant for quick reference only. Defailed
specifications and wiring information for
each model of the DLO5 and DLO6 PLCs
begin on page 2-33.

Program capacity

Most boolean ladder instructions require a
single word of program memory. Other
instructions, such as fimers, counters, eic.,
require two or more words. Data is stored in
V-memory in 16-bit registers.

Performance

The performance characteristics shown in the
tables represent the amount of fime required
io read the inputs, solve the Relay Ladder
Logic program and update the outputs.

Instructions

A complete list of instructions is available
at the end of this section.

Communications

The DLO5 and DLO6 offer powerful
communication features normally found
only on more expensive PLCs.

Special features

The DC input and DC output PLCs offer
high-speed counting or pulse ouiput.
Option module slots allow for discrete
I/O expansion, analog I/O, or additional
communication options.

2-20 B PLC Produds

©_ DLO5 CPU Specifications

System capacity
Total memory available (words).................... 6K
Ladder memory (Words) .........oooiiiiiniinns 2,048
V-memory (Words) ......vvvvvieneeneineennn 4,006
User V-memory ..........coovviviniininnns 3,968
Non-volatile user V-memory................... 128
Battery backup........oooiii Yes'
Total buit-in /0. ... ... 14
IPUES . oo 8
OUPUES. o vve e e e e 6
HOexpansion. .. .....vveveiiiin s Yes'
Performance
Contact execution (Boolean).................... 0.7us
Typical sean (1K Booleanf .................. 1.5-3ms.
Instructions and diagnostics
RLL ladder style . ... ...ooovniiiniinn i Yes
RLEPLUS owchart style (Stages) ... .......... Yes/256
Run-time editing
Sean............@T=u
Number of Instructions.
Types of Instructions:
Controbrefays. .....c.ooiiiei it 512
JineEg. ...« ¥... 3 .o /. 200 \ 128
CofneRe o™y L /.0 L. THT. .\ 128
Immediate Y0 ... Yes
SUBFOULRES . .o'veneeev s Yes
For/Aextaopps ot Y. WD LX) .8 Yes
Timed ntermupt .. Lot e Yes
e s 1 W, O U A A A TR Yes
Floating-point math
P ). 0.\ 0. . WU (O
Drum SEQUERCETS. .. oevenneirreirraererrenes
p AT N W NN
ASCilingint . fh. . . . AT ey
Real-time clock/calendar. . . .....eveevicieiinnns Yes'
Internal diagnostics. . ........ooeieiii i Yes
Password SECUMY. . . <o e Yes
System and USer emor 100 . . . -« ... cvvauvererins No
Communications
Buil NApas Yy . sy A S\ . Two RS-232C
Protocols supported;
K-sequence (proprietary protocol). .. ............ Yes
DirectNet master/slave. ...........coeeiii i Yes
Modbus RTU master/slave. .. ................. Yes
ASCHOuE ... Yes
Baud rafe
Rortt. 9. e ... 9,600 baud (fixed)
PortZ........ M. .0} selectable 300-38,400 baud
................................. (default 9,600)
Specialty Features
Filtered InpUts .. ... vv it e e aes Yes®
Interruptinput .. ... Yes®
High speed counter............coveeeentt Yes, 5kHz*
Pulse OUIpUE. ... .ooei e Yes, 7kHz
Pulse catch input. ... .ves e Yes®

1- These features arg available with use of
certain option modules. Option module specifica-
tions are located later in this section.

2- Our 1K program includes contacts, coils, and
scan overhead. If you compare our products to
others, make sure you include their scan over-
head.

3- Input features only available on unils with DC
inputs and output feafures anly available on vnits
with DC outputs.

 DLOB CPU Specifications.

System capacity
Total memory available (words) ................. 148K
Ladder memory {words)
V-memory (words).........
USer V-memory .. ..oovveeennee e ceenans
Non-volatile user V-memory..........oooenen 128
Built-in battery backup (D2-BAT-1)................ Yes
TO O .o 36

Performance
Contact execution (Boolean). ................... 0.6ps
Tynical scan (1K Boolean)2 ................... 1-2ms.

Instructions and diagnostics

RLL ladderstyle .ooveinnneniee e Yes
RULPLUS/flowchart style (Stages) ............ Yes/1024
Run-timeediting. ......oooooiiiiii Yes

Number of Instructions. .. ....coooovveeniiiil 229
Types of Instructions:
Control refays
Timersl =, . ..o R e
[0
Immediate /0
SUBIOUtINGS . ...ovnn i
For/next loops
Table functions
Timed interrupt
Integermath. ..o
Trigonometric funcions......................l Yes
Fleating-point math
PR (Y.L s .
Drum sequeneers.. .. ...t
Bitofword ......c.cociiiiiiiiiiii
Number type conversion . ............oc.eans Yes
ASCHin, out, prnt. ... Yes
LODnSIuction . ..c...ocvviveniniieniiiiaiis Yes
Reaktime clock/calendar ........................ Yes
Internal diagnostics. . .
Password Security. . .. .....ooiie i
System and userermorlog. ...l No

Communications
Built-in ports. . ... .ove i One RS-2320
.......... One multi-function RS232C/RS422/RS485
NOTE: RS485 is for MODBUS RTU only.
Protocols supporied:
K-sequence (proprietary protocol)
DirectNet master/slave . ......................0

[21) 5 P 9,600 baud (fixed)
Port2..........ooen selectable 300-38,400 baud
................................. (default 9,600)
Specially Features
Filtered inputs .. ... ..oonn s
Interrupt input .........
High speed counter
Pulseoutput. .. .....coooini
Pulse catchinput. .......oviniiiiiiiennens
1- These features are available with use of
cerlain option module. Option module specifica-
tions are located later in this section.

2- Our 1K program includes contacis, coils, and
scan overhead. If you compare ogr products to
others, make sure you include their scan aver-
head.

3- Input features only available on units with DG
inputs and output features only available on units
with DG oulpuls.
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Features at a Glance

DirectSOFT software

The DLO5 and DLO6 PLCs use the same . . . -
familiar DirectSOFT programming soft- Mounting tab Input status indicators ~ Mode switch  Communication ports  Output status indicators

ware that our larger PLCs use. A FREE ‘ /
version of DirectSOFT gives you all the o

great features of the full version, but with a 4 )

100-word PLC program download limita-

tion. F?r programs larger ’rh(:in 100 words, Nt X2 X3 Xt X5 X6 X7 Vo i ve yoomuT

the full package is required. The FREE e

PC-DS100 sof?wore may be sufficient to @@“@@@@ @@ o E Mn:d:agat o
program the DLO5 and DLOé. If you are )2’[&':[‘05 mfm indlicatars
programming with a full package version LOG'CK = re || m : a icat-
prior to v5.0, you will need v2.4 or later .= il ion sm‘:a
for the DLO5 PLCs and v4.0 or later for the B | R | vo-yes o indicators
DLO6. We always recommend the latest Mofpom] o] [ e [xa] e[ ] v v

version for the most robust features. See e /W’
the Software section in this catalog for a hlucl(n
complete description of DirectSOFT

including features, port numbers of
programming packages and upgrades.

External pawer inputs  Discrete input terminals Discrete output torminals  Option medule slot

Hardware features diagrams

External pawer inputs Biscrets cutput terminals Removable Gpticn moduls slots
terminal / ’_L
; % i Y 3
ST P L L LRI IBLPREL Ty 1L iy o iy 5 e Mo stts
QUTPUT: 6240V~ 50-60Hz 2.0A, 6-27V== 2.0A PWR:100-240V~ 50-60 0 cru indicators
YOO EEOE 0-06DR i
0000000000606 6886 60 < oy

INPUT: 12224V 3-15mA T Input staivs indicators Y Communicat-
ion status
indicaters

Direct ()6 Mﬂ%
,_OGIC
K
ove Lo pllg gy pigop
lcolx1|x3|x4|xs|c27x11[x1i|x14]x1s|c4|x21|x23|N.c.|
X0 1 X2 JCt | X5 | X7 | xi0] %12 | c3 [ xi5 [ x17 [ x20 [x22 ['N.C]

TERM
© (Cosse) © — = Mode switch
YO

P RTy PORT2 RUN STOP
2 J

-
(—
. ) y 4 \ o)
Discrate input torminals Removable Communication ports Mounting tab
i
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Product Dimensions and Installation

It is important to understand the installa- s
tion requirements for your DLO5 or DLO6
system. Your knowledge of these require-
ments will help ensure that your system
operates within its environmental and
electrical limits.

) Note: there is a minimum clearance requirement of

Plan for s afety 2" (51mm) between the panel door (or any
devices mounled in the panel door) and the

This catalog should never be used as a Temporature pratia . nearest DLO5 component.
replacement for the user manual. You can
purchase, download free, or view online
the user manuals for these products. The
DO-USER-M is the publication for the
DLO5 PLCs, and the DO-O6USER-M is the
publication for the DLO6 PLCs. The
DO-OPTIONS-M is the user manual for
the option modules. These user manuals
contain important safety information that
must be followed. The system installation
should comply with all appropriate elec-
trical codes and standards.

Power source

Environmental Specifications
for DLOS and DLO6
~4° F-158°F
{-20°C to 70°C)
32°F-131°F
{0° 10 55°C)
5 to 95% relative
umidity
(non-condensing)

MIL STD 810C
Method 514.2

ML STD 810C
Method 516.2

NEMA (I0S3-304)
No corrosive gases

Noie: There is a minimum clearance requirement of 1.5*
(38mm) between the panel door (or any devices mounted
in the panel door) and the nearest DLO6 component.

2-22 B PLC Products 1-800-633-0405



Product Dimensions and Installation

Unit dimensions and

mounting orientation {omm b7
OK
DLO5 and DLO6 PLCs must be mounted *| lt‘ o =" N
properly to ensure ample airflow for R W o i __Lg:l?n S
cooling purposes. It is important to follow = B
the unit orientation requirements and to L Y .. °
verify that the PLC’s dimensions are =z Airflow
compatible with your application. Notice %!Lj L H
particulerly the grounding requirements | . [mom [ =8 asmm
and the recommended cabinet clear- =g
ances.
Mounting orientation
2.56" |
65mm l
o 1]

NPT AT
Xo X1 X200 X4 X5 X5 X7 WY EYYS

\

3324388
[T

3.74"
95mm

7

0.24* mounting tab ——{ !-—
6mm

N e
68mm
{DIN Rail)
Mounting orientation
2.68"
9.09° 68mm
(DIN Rail)

0.39"

> 10mm
831" | .
e~ 2,56 _‘_.‘
211tmm i 65mm

rmmm-mm-m
m v« %)

OUTPUT. G240V~ _ 50~

v06000666600600660 T

7401112514151517 21 22 23

x66600060008050666566060
INPUT 12-24Y 3= 3 15mA 5.00" 0
127mm :222%57
= 4.61° %
117mm /
PORT2

-t \ﬁ}
0. 20
S5mm 0.43" mounting tab ——i |‘7
1tmm

oooouo
FFEEFEE

RUN STOP

_ﬁVﬁ
—
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Choosing the 1/0 Type

DLOG Base Unit 1/0 Table

N/A  190-120VAC |AC/4

N/A  |90-120VAC |Relay/4

6-240VAC, 2A

17-240VAC, 0.5A

Sink or
12-24VDC  |AC/4 50/60Hz

source

6-27VDC, 0.5A (Y0-Y1)

Sink or
12-24VDC  {DC/4 6-27VDC, 1.0A (Y2-Y47)*

Source

Sink or 12-24VDC, 0.5A (Y0-Y1)
sourge |12-24YDC DG/

12-24VDC, 1.0A (Y2-Y17) |

Sink or 6-37VOC, A
12-24V0C 6-240VAC, 27

soufcs Relay/4

6-27VDC, 0.5A (Y0-Y1)

Sink or
12-240C \0G/A 6-27VDC, 1 0A (Y2-YA7)*

SOUrce

12-24VDC, 0.5A (Y0-Y1)

Sink or
1224DC JPLy 12-24VDC, 1.0A (Y2-Y17)

Sotrce

Sink or 6-27VDC, 2A
12-24VDC 6-240VAC, 24

SOUrCe Refay/4

6-27VDC, 1A
6-240VAG, 1A

Sink or

ankor | t2-24v06

DG/4N Relay/3/1

Sink or

DC/4/2 source

12-24VDC DC/Af2 6-27VDC, 0.3A

6-27VDG, 1A

/A NA W A 6-240VAG, 1A

Relay/8/2

Sink or

0CA0Z2 | Juch

12-24VDC N/A N/A

Sink or

DCA0R2 | Souree

12-24VDC N/A N/A

N/A N/A N/A DC/10/2 6-27VDC, 0.3A

NA N/A DCHO2 12-24VDC, 0.3A

DC/16/4 20-28VDC N/A N/A
N/A N/A N/A DCA6R2. | Sink G2IVDC,01A |
/A N/A N/A DG/16/2 | Souce | - 12-24VDC,04A  je—s
N/A NA | NA | Relayd4 | NA SISI
acir | N | SHIZICH A A >
pt. Input simulator <>

Communications and Specialty Option Modules

D

Ethernet Communications Medule 10 Mbit

Ethernet Communications Module 10/160 Mbit

DeviceNET Slave Module <>
High Speed Counter /0 Module <—>
Profibus Slave Communications Module <—>
Serial Communications Module <—>
ASCil CoProcessor Module <>

www.automationdirect.com/dl0805and06

Analog /O

By using option modules, you can add
analog inputs or outpuis to your DLO5
or DLO6 PLC. The table below shows
the inpuf and ouiput fypes at a glance.
Detailed specifications are provided
later in this section.

Analog 1/0 Option Modules

0. Input Type | No. Of;tggt
CLMAING | NA >
ComEle | A <>
0-20mA |0 N/A <>
0-5VDC or

NA 4 | 420mA | <>
NA {8 | 420mA | <>
NA |4 |0-10VDC| <>
NA 18 [0-10VDC| <—>
0-20mA or 0-20mA
2 lor —
4-20mA 4-20mA g
0-5VDC or 0-5V0C
2 lor -
0-10VDBC 0-10VDG V>
0-5VDC or |5 | &SVDC
2 jor s’
0-10VDC Saovoe 7
RTD |0 NA  |<—>
Thermo-
couple/ |0 NA  |<—
Voltage

* See module specifications page fer thermocoupls
{ypes and voltage input ranges supported

Power budgeting

No power budgeting is necessary for
the DLO5. The built-in power supply is
sufficient for powering the base unit,
any of the option modules, the hand-
held programmer, and even a
DV1000 operator interface.

Power budgeting is necessary for the
DLO6. With four option module slots
and an optional LCD display, it is
necessary to verify that sufficient power
is availoble for all optional devices.
Power budgeting is described in defail
on page 2-29 and in the DLO6 User
Manual.
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9/2/2552 06 000
START PUMP
X0 YO
1 | - SET )
TMRA
PUMP
Yo
2 I TO
c1 K100
—
STOP
X1
—
PV Y PUMP
T0 V1200 V1201 Y0
3 — 1 [ < | { RST }
Agitetor
Y1
L sET )
PV Y PUMP
TO V1200 V1201 Y0
4 = g
Agitetor
Y1
—— RsT )
Solenoil 1
Y2
——{ sET )
TMRA
Solenoil 1
Y2
5 | T1
c1 K100
—
STOP
X1
Solenoit 1
T Y2
6 — | { RST )
co
L seT )
TMRA
COo Delay HOT
7 — T2
c1 K100
I
STOP
X1

Page 1
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"
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06
Delay HOT Solenoil 2
T2 \53
it { seET )
co
L——{ RsT )
TMRA
Solenoil 2
Y3
{ 13
c1 K100
}
sTOP
X1
Solenoit 2
T3 Y3
S B { rRsT )
c1
L——{ our )
STOP PUMP
X1 Yo
\ { RST )}
Agitetor
Y1
—— RsT )
Salenoil 1
Y2
——/ RST )
Solenoif 2
Y3
L—{ RsT )
{ END )



1 | Installation/mounting

Outline and Panel Cutout Dimensions (Standard type/ Waterproof type)

(Unit : mm)
Outline dimensions Panel cutout dimensions
8 . . 79.8 o
[T | 63 or more
] D .

(i
+
1

I

I

l
gl
T )
i <
+0,

45 O:l

73 or more

48

==
PXRATART-YHOOD

MFD 2000-04

No. 000001T
44.8
==

| :—D Packing -:f
A~ R
Pane: - T £ For side by side instaliation
anel thickness Note) See the Note1.
48 +05
a-0
AT

+0.5

(=]
g{
Number) 5 | 3 | 4 | 5 | 6

of units
a 93 | 141 ] 189 | 237 | 285

44.8
57

Terminal screw M3x6

Mounting bracket

Cautions on wiring
» Wiring should be started from the left side terminal (No. 1 to No. 6).
» Use crimped terminals matched to the screw size. Tightening torque should be 0.8 Nm (Since the
case is made of plastic, do not tighten excessively).
» Do not connect anything to terminals not used.

Note 1
Caution on side by side installation
» With the power supply of 200 VAC or more, a maximum ambient temperature is 45°C.
(It is recommended to use a fan for cooling.)

30 min.

70 or more

il
—_

When there is another instrument (larger than 70mm) or a wall on the right side of this controlier, be sure
to install the ‘controller keeping a'space of more than 30mm:

I |




2 | Wiring

Terminal Connection Diagram (100 to 240 Vac)

Alarm output Control outputi
. Common - A Relay output Currentoutput | SSR/SSC drive output
- Alarm output (AL1) <—@—<" - ] (é:gz _[_—®
<
- Alarm output2 (AL2) <@ L@
Heater break -— @< ) -
- Heater br - -
alarm output (AL3) Signal input
Thermocouple | Resistance valve | Current/Voltage
Power supply A
AC100-240V | -
o . o]
& -
® B
(Note1) (Note2)
50/60Hz
— Communicaton (RS485)
Digtal input
g @10
CT input CT input Digtal input
® ® ® © o—
G P,
@ ® @ @® -
Control output 2 (D) @ Control output 2
Relay output —_— Relay output
~0— @ @ /A_®_>

Note1 : Check the power supply voltage before installation.
Note2 : Connect the I/V unit (250Q resistor) (accesory) between the terminal @ and (8 in case of
currert input.



PXR Series

Advanced Self-Tuning Temperature and Process Controllers

The new PXR series controllers are the newest additions to Fuji Electric’s trusted
line of temperature and process controflers. They are now packed with more
features and options than before, and the new low price is unbeatable.

\ey.re o e e— They come in several sizes — 1/32 DIN, 1/16 A powerful tool for the OEM customer is the
PID with zzy é'o"n_trﬁirof seli-tuning DIN, 1/8 DIN and 174 DIN. These controllers Program Loader option w_ith Window§®-b§sed
S have all the standard features that you expect software. Programs for different applications
from Fuji Electric’s superior controllers, and can be saved to and from the controller.

more. In addition to auto-tuning and fuzzy

control, it now comes with self-tuning—an

innavation in the control field. it automatically Features
retunes the controller under certain conditions,
without the need to revert to aute-tuning. The . .

f Tuning; PID P ; Aut
standard 8-segment ramp/soak feature has fue::in; ning; PID Plus Fuzzy Control; Aute-
beenbee)l(p:kr;%ed o |nc|ude1twc patterfrills thT?]t ¢ NEMA 4X faceplate with large LED
can be linked to create a 16-step profile. Thie display 4-digit, red and green display;

PXR accepts temperature and process inputs :
and offers a choice of three kinds of outputs X\)I(a/’:gg oof faceNgigonforms to NEMA

to meet a wide variety of needs in the process
industries. Low-cost aptions include dual couple/RTD and 4-20mA/0-5V inputs

outputs, prograr.nmgble alarms, remote N int, » Single or dual control outputs Relay,
RS485 communications, analog retransmission, SSR driver or 4-20mA

digital input, timer function, heater bumout - :
p/soak functien Up to 16 ramp/
alarm and 24V AG/DC supply valtage. soak segments or two 8-segment patterns,

One of the most impressive features is the a standard feature )
large LED display. The faceplate, designed for Programmable alarms option

¢ Advanced control functions PID Plus

» Muitiple inputs Choose between thermo-

NEMA 4X {IP66 equivalent) is watertight and 2 programmable SPST relays with On/Off
corrosion-resistant. The easy-to-use 3-button delay function

keypad allows for programming similar to the * Remote setpoint option Change
popular PXW contraller. The screw-terminal setpoint with a 1-5V signal

on the back further reduces the cost by * Analog retransmission option

eliminating the need for sockets. The PXR3 can 4-20mA retransmission of PV, SV, My, DV
be DIN-raif mounted with the optional adapter. Digital input option Change between
2 setpoints; Change between ramp/soak

Remote monitoring of up to 31 controilers and standby; Start/reset the ramp/soak;
at a time is possible with the RS485 aption Start/stop the auta tuning; Cancel the
that uses the industry-standard Modbus™ alarm atch; Start the incorporated timer
protocel. The communications option comes « Timer function On-delay or off-delay
with our free Windows®-based software, timer activated with digital input; Up ta 2
PXRB-LITE™, The software allows you to timer outputs can be obtained

program the controlier from the PC and view o Heater hurnout alarm option If heater
real-time data and trend graph while logging bums out, alarm goes off

the data inte a text file. P :

Communications option 85485
{ModbusTM protocol) interface permits
remote monitoring of up to 31 units from
a PC. Comes with free Windows®-based
software, PXR-LITE™

» Warranty Manufactured in a ISO 9001
facility and backed by a 3-year warranty



Specifications

General Specifications

Power supply voitage 100 (-15%) to 240V
{+10%) AC, 50/60Hz; 24V (£10%) AC/DC

Power consumption PXR3: 6VA(100V
AC), 8VA (220, 24V). PXR4: 8VA {100V),
10VA (220V), 12VA (24V). PXR5, 9: 10VA
(100V), 12VA (220V, 24V}

Reference junction compensation
accuragy +1°Cat23°C

Input

Input signal Thermocouple: J,K.R, B, S. T,
E. N, PL2. RTD: Pt100. Voltage, current. For
1t05V/41020mA DC, 0to 5V/0 to 20 mA
DC, use 250 chm shunt resister included

Input filter 0to900.0 sec set in 0.5 sec steps

Burnout For thermocouple or BTD input,
control output direction {upper or lower] is
selectable

Control Function

Centrol action On/Off; PID control {with
auto-tuning, self-tuning); Fuzzy Control
{with auto-tuning)

Proportional band (P} 0 to 999.9% of
measuring range set in 0.1% steps

Integral time {I) 0 to 3200 sec setin 1 sec
steps

Differential time (D) 0to0399.9sec setin
1 sec steps

Proportional cycle 1to 150 sec setin
1 sec steps

Hysteresis width 0to50% of measuring
range; For on/off action only

Input sampling cycle 0.5 sec

Control Output 1 {select one}

Relay contact PXR4,5, 9: SPDT, 220V
AC/30V DC, 3A {resistive load). PXR3:
SPST contact, 220 V AC/30 V DC, 3A
{resistive load)

SSR PXR4,5,9: ON—1710 25V DC; OFF05
V DG or less. PXR3: 12 ta 16V DC. Max.
current: 20mA or less

4 t0 23 m& UL PXR4, 5, 9: Allowable Joad
resistance 600 chms or less. PXR3: 100 to

500 chms

Control Sutput 2 (Heating/

Cooling Control} (select one)

Relay contast SPST, 220V AC/30VDG, 3A
{resistive load)

S8R PXR4,5,9: ON-17 to 25V DC; OFF-0.5
V DC or less. PXR3: 12 t0 16 V DC. Max.
current: 20mA or less

410 20 mA DT PXR4, 5, 9: Aliowable load
resistance 600 ohms or less. PXR3: 100 to
500 ohms

Information sutject to change without notice. Frices in USD.

: orF
s\

'
WilZ8

{7
7L

Retrieve or stare contruller data

Iectlvely mask or unmask parameters g

for vxewmg onthe controlfer - _
Clone se’mngs 1o other: contmllers from

5t Pnnt data report

8 vh rting and data—lnggmﬂ

E _6 Hemate setpoint ad;ustment

Set control mades, alarms and dther
cantrol parameters - . -

% .Remafe auto-tuning and ramp-sea"

~ programming |
= Live display of process and setpoint

- values, alarm annunciators
“»"Viiew single-station or multi-station data

» Comprehensive help file included
29 Runs on Windows envnronment version
3 1 or later L

502

IT1041NOD SI¥IS HXd 1PN




PXR Series continued)

Operation and Display Section

Parameter setting method Digital setting
by 3 keys; Key lock function provided

Display unit Pracess value/set value
displayed individually 4 digits, 7-segment
LED

Status display LED Contro! output, process
alarm output, heater burnout alarm output

Indication accuracy {at 23°C} Thermo-
couple: +(0.5% of measuring range)
+1 digit +1°C. For thermocouple R at 0 to
500°C: + {1% of measuring range) +1 digit
+1°C. For thermocouple B at 0 to 400°C:
+{5% of measuring range) +1 digit +1°C.
RTD, voltage/current: +{0.5% of measuring
range) +1 digit

Alarm (option)

Alarm type Absolute alarm, deviation
alarm, zone alarm with upper and lower
limits for each; hold function available;
alarm latch function provided

Alarm ON-delay Delay seiting 0 to 9999
sec set in 1 sec steps

Process alarm output Relay contact: SPST,
220V ACG/30 V DC, 1A {resistive load);
Max. 2 points {PXR3), max. 3 points (PXR4,
59

Heater burnout eption {not available on
PXR3) Alarm setting range: 1 to 50A
Available only when control output is relay
or SSR drive.

Heater burnout alarm output Relay
contact: SPST, 220V AC/30V DC, 1A
{resistive load); 1 output point

Current detector CTL-6-Sfor1t030A;
CTL-12for20t0 50 A

Digital Input {option)

Points 1 or 2; contact closure. 5V DC,
approx. 2mA

Function {select one} Set value (SV, SV1
to 3) changeover, start/stop control action,
start/reset ramp/soak action, start/stop
auto-tuning, cancel alarm latch, start
incorporated timer

Retransmission Output {option)
Output signal 4-20mADC

Load resistance 500 chms or less
Output accuracy +0.3% FS

Output selection PV, SV, MV, DV (SV-PV)

Information sukject to change without notice: Prices) in USD.

PXR4 Terminal Cover (option)

Timer Function {option)

Start By digital input option

Setting 010 9999 sec setin 1 sec steps

Action Event ON-delay or OFF-delay

Signal output Alarm output relays used;
2 points are available

Communication Function (option)

Physical specifications EIARS485

Communication protocol Modbus (RTU).
Free Windows®-based software,
PXR-LITE™

Communication method 2-wire methed;
half-duplex, bit serial, start-stop sync type

Data type 8 bits. Parity: odd/even/none

Communication rate 3600 bps

Connection aspect Multi-drop up to 31
controllers

Communication distance Total extension
500m or less

RS232C/RS485 signal converter RSFC24
{recommended, see ordering information)

Remote Setpoint Option

fnput signal 1105V DC, 1 peint

Accuracy 0.5% +1 digit

Input sampling cycle 0.5sec

Display of remote mode LED on front
panel

Input impedance 1M ohms or more

QOther Functions
Parameter mask function Parameter
display can be disabled from keypad

PXR3 DIN Rail Adapter

Ramp/soak function 8 ramps and 8 soaks;
1 or 2 program patterns; digital input
allows start/reset of the action

Operating and Storage Conditions

Ambient operating temperature 1410
122°F {-10 to 50°C)

Ambient operating humidity Less than
90% RH (no condensation)

Storage temperature -410 140°F (-20to
60°C)

Structure

Mounting methed Panel flush mounting.
PXR3 can be DIN-rail mounted using the
optional adapter

External terminal Screw terminal

Dimensions PXR3:1x2x4in. (24 x48x
98mm). PXR4: 1.89 x 1.89x 3.37 in. {48 x
48 x79.8 mm). PXR5: 2.07 x3.96 x 3.77 in.
(525 x 100.5 x 95.8 mm}). PXR9: 3.96 x 3.96
x3.77 in (1005 x 100.5 x 95.8 mm)

Protective structure Front panel NEMA4X
{IEC standard IP66 equivalent) iwhen
mounted on panel with supplied gasket).
Bear case: IEC P20

Quter color Black (front panel, case)

Agency approvals UL, c-UL recognized
{UL873), CSA {€22.2 No.24-93), CE certified
{LVD:EN61010-1, EMC:1326-1}

Optional ftems

Current transformer For 11030 A: CTL-6-S.
For 20 to 50 A: CTL-12

Signal converter for communicatien
function RSFC24

DIN Rail adapter For PXR3 only

Terminal cover For PXR4 only



Ordering Information (PXR3)

P XIR

To create a part number fillin the boxes above with the appropriate number and/or letter from the corresponding kst below.

Box A: Front Panel Size

3 = 1/32 DIN (24x48mm) $139
Box B:inputSignat
T= Thermocouple (°C) N/IC
R= Thermocouple (°F) N/C

N= RTD, Pt100 ohm, 3-wire type (°C) NIC
S= RTD, PL100 ohm, 3-wire type (°F) NIC

B= 4-20mADC, 1-5VDC N/C
A= 0-20mADC, 0-5V DC N/C
Box C:Control Qutputt
A= Relay contact output NC
C= SSRor SSC drive output NIC
E= 4-20mADC output NIC

Y= None NIC

A= Relay contact output $35
C= SSR.or SSC drive output 35
E= 4-20mADC output 35
4= None NIC
5= High/low alam 1 point 30
G= High/low alarm 2 points* 40

Box F:PowerSupply
V= Standard (100-240 VAC, 50/60Hz) N/C
B= 24V AC/DC (50/60Hz) 30

Box G: Additional Functions

0= None N/C
M= RS485 communication (Modbus) § 40
Q= Retransmission + DI 1 point 60
R= Retransmission (4-20mA DC) 50
T = Digital Input (DI) x 2 30
V= RS485 communications (Modbus)

+Dl 70

Note: R$485 option comes with Free software, PXR-LITE. RS485 requires signal converter to connect to PC, PIN RSFC24 recommended.
*High/low alarm 2 points not available when control output 2 is selected.

P IX|R|A|- 1

= 1/16 DIN (48x48mm) $179
5= 1/8 DIN (48x96mm) 219
7= 72x72mm 229
9 = 1/4 DIN (96x96mm) 239
Box B:lnputSignal
T= Thermocouple (°C} N/IC
R= Thermocouple (°F) NIC

N= RTD, Pt100 ohm, 3-wire type (°C) N/C
S= RITD, Pt100 ohm, 3-wire type (°F) NIC

B= 4-20mADC, 1-5VDC N/C
A= 0-20mADC, 0-5V DC N/C
Box C:

A= Relay contact output NIC
C= SSR or SSC drive output NIC
E= 4-20mADC output! N/IC
G= Triac 1A, 250 VAC* $35

To create a part number fil in the boxes above with the appropriate number and/or letter from the comesponding kst below.

Box D: Confrol Qutput2
Y= None N/C -
A= Relay contact output $35
C= SSR or SSC drive output 35
E= 4-20mA DC output! 35
G= Triac 1A, 250 VAC* 35
R= Refransmission {4-20mA DC}) 50
4 = None NIC
6 = Heater break alarm'? 50
G= High/low alarm 2 points 30
H=_High/low alarm 2 points +
heater break alarm'? 80
M= Alarm 3 points 50
= Remote setpoint® 80

P= Remote selpoint + alarm 2 points® 110

Box F: PowerSupply
V= Standard (100-240V AC, 50/60Hz) N/C
B= 24V ACDC {50/60Hz) $30

0= None N/C
M= RS485 communication (Modbus) 40
S = Digital Input (DI} x 1 30
T= Digital Input (DI) x 2! 30
V= RS485 communications (Modbus)
+DIt3 70

Note: RS485 option comes with Free software, PXR-LITE. RS5485 requires signal converter to connect fo PC, PIN RSFC24 recommended.
1Heater break option not available with 4-20mA output, or with 2 digital inputs, or with RS485 +1 digital input.
2Must order current transformer CTL-6-S or CTL-12 with heater break option.

3 Remote setpoint option not available with RS485 +1 digital input.

4 UL and ¢-UL not available with PXR5 or PXR9.

Accessories

CTL-6-S Current transformer for 1-30A $23
CTL-12 Current transformer for 20-50A 40
RSFC24 RS485 fo R$232 signal converter 135
PXR4 Loader Assembly Program loader for PXR4 (can be used for PX series also) 250
PXR3 Rail Adapter Mounting adapter for DIN rail installation 15
PXR4 Terminal Cover Terminal block protective cover 15
Information subject to change without notice. Prices in USD. 031907
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PXR Series (cantinued

Application Examples

Furnace Heat Pattern Control

Heat Pattern Control — Ramp/Soak Funection

Digital input
Ramp/Soak command

ON : RUN
OFF : RESET

o O-

Thermocouple

E e =

Ramp/Soak Function

* Control temperature according to "Heat pattern with ramp”

 Keep temperature stable for a certain period with "Heat pattem”
and then cool down

* “Heat pattern” can be Started (RUN) /Reset by an external digital
input.

e RESET
B RUN ™
¢ BB
8sv2
Time
Plastic Molding Machine

Stable temperature control required — Fuzzy + PID
Control

Digital input

Autotuning command
ON : Autotuning Start
OFF : Autotuning Strat

00 ) toans

Heater

Aute-Tuning can be started/stopped through external digital input

Information sukject to change without notice. Frices im USD:

Oven

To change SV easily

Digital input
Main-setting /
Sub-setting
Switchover

OVEN

Set Value {SV) can be selected/changed externally.
<main SV, SV1~3 change over>

Eryer

To keep oil temperature stable
Digital input
Control : RUN / STAND-BY

OFF : RUN
ON : STAND-BY

5 o>

Voitage puise output

Fryer

| ssA | AV~
Heafer

Control RUN/Stand-by selectable through external digital input

Cooling & Heating Control

Coaling output and Heating output can be overlapped or a “Dead-
band” set between them.



User's Manual
Future Design Controls SNA10A Smart Network Adaptor

1.Features

* Supports both RS-485 and RS-422 Interface
* Baud Rate: 300 ~ 38400 bits/sec configurable
* Allows connection for 247 muilti-drop units

* Automatic data direction control for RS-485 without the need to take
care of RTS signal.

* Precision timing control for RS-485 allows fast switching between
transmit and receive

* Universal ( 90 ~ 264 VAC ) AC power input

* !so!ated between RS-232 and RS8-485 / 422 eliminate common mode

iGisE s

* Flexible installation: DIN rail mount or wall mount
* CE Approved

2.Infroduction

SNA10A is a smart network adaptor which can be used to convert
unbalanced RS-232 signals to balanced RS-485 or RS-422 signals. SN10Als
used for single node conversion or when software other than Future Design
Controls Multiview is used.

The RS-485 is an enhanced version of the RS-422A balanced line standard.
It allows muiltiple drivers and receivers on a 2-wire systerm and reduces wiring
cost. This 2-wire system can perform half-duplex transmission only. Because
RS-422 is a 4-wire system, it can perform full-duplex transmission. The
driving capability is dependent on the input impedance of the connected
receivers.

As many as 32 standard units can be put on RS-422 or RS-485 port.
tUp to 247 high impedance units, such as Future Design Controf’s interface

products, can be put on RS5-422 or RS5-485 port.

Pin EIA Description Source
1 CF Carrier Detect (DCD) DCE
2 BB Received Data (RD) DCE
3 BA Transmitted Data (TD) DTE
4 cDh Data Terminal Ready (DTR) DTE
5 AB Signal Ground (5Gj DiE/BCE
6 CC Data Set Ready (DSR) DCE
7 CA Regquest o Send (RTS) O7E
8 CB Clear to Send (CTS) DCE
o} CE Calling Indication (RI) DCE

UMSN10A



4.Specilfications

Baud rate:

Parity bit:

Data bit:

Stop bit:

Connectors:

Receiver threshold:
Receiver input impedance:
Transmission mode:
Transmission distance:
Common-mode voltage:
Driving capability:

Power:
Breakdown Voltage:

Isolation resistance:

300 ~ 38400 bits/sec
None, odd or even
8 bits
1 or 2 bits
9-pin Female D-SUB ( RS-232)
Screw type terminal block ( RS-485/422 )
0.8 V min. 2.4 V max. ( RS-232)
K0.2 V ( RS-485/422 )
3K ~ 7 Kohm ( RS-232)
96 Kohm ( RS-485/422 )
Single ended ( RS-232 )
Differential ( RS-485/422 )
50 ft (RS-232)
5000 ft (RS-485/422 )
K25V (RS-232)
+12V, -7V ( RS485/422 )
32 receivers ( 12 Kohm input )
247 receivers ( 96 Kohm input )
90~264 VAC, 47~63 Hz, 10VA, 4W max.
2500VAC, 1minute ( power to RS-232, RS-485/422)
400 VAC, 1 minute ( between RS-232 and RS-485/422 )
>500 Mohm VS. 500 VDC

Ambient temperature: 0~50LC
Storage temperature: -20~80 LC
Agency Approvals: CE Approved
Mounting method: DIN rail mount or wall mount
Dimension: 102.5 (L) X 80 (W) X 30 (H) mm
Weight: 120 grams
5.Mechanical Data
80.0 F25.0—=
] [ —— 1 R
—Oj RS-232 SNA10A
5 ©0
T R
S 102.5
©
o
CALIl
00 26NAC RS-422
4783HZ 1VA RS-485
OO0 0]00/000 R
L N T TR RX1 R2 (6
\. / .
~——30.0——]

UMSN10A



6.Application

( 1) RS-485 Interface Wiring

: Male
| 1/ 9-pin D-SUB
SNA10A A

RS-232

. |

© ©

T R

PC
8-pin
RS-232 port
Female BT RS-422
9-pin D-SUB oy RS485
OO0 O00000
L LN T TH2 Xt fo2 r(z
FUSE I
4——-———./
90 ~ 264 VAC P |
220 ohms
l 12w
TX1TX2 TX1TX2 TX1TX2 TX1TX2
L I BN B BN AN BN AN A BN A A

UNIT #1 UNIT #2 UNIT #247

A 220 ohms 1/2 W termination resistor across the TX1 and TX2 terminals of the last unit in the
network is required.

( 2 ) RS-422 Interface Wiring

PC
9-pin
RS-232 port
Female RS422
9-pin D-SUB RS485
Q22900 &
90 ~ 264 VAC
220 ohms
12w
1 i
1 R i1
RX1 RX2 TX1 TX2 RX1 RX2 TX1TX2 RX1 RX2 TX1 TX2 RX1 RX2 TX1 TX2
® 0 0000600000
UNIT #1 UNIT #2 UNIT #247

A 220 ohms 1/2 W termination resistor across the receive terminals of the last unit in the
network is Tequired.

UMSN10A



7 .DIP Switch Setting

SNA10 DIP SWITCH SETTING
m =O0ON POSITION
BLANK = OFF POSITION

1121314|516(|7|8

g RS-422im

3 RS485

= None| |m|m

L=| Even u

=| 0dd

o .

S 1 bit u

ool 2 bit

300 mimmm
600 Hi{mm
1200 m (mm

g 2400 L

% 4800 aum| |

319600 m (=

[

& [14400 [ -
19200 »
28800 EEE
38400 nim

8.0rdering Data

SNA10A: Smart Network Adaptor for Future Design Controls mulit-drop Multiview software
or third party software

SNA10A
Smart Network Adapter

Future Design Controls

7524 West 98th Place

Bridgeview, IL 60455

Phone 888-751-5444

Fax 888-307-8014

E-mail csr@futuredesigncontrols.com
www.futuredesigncontrols.com

Rev 1, 7/2003

4 UMSN10A



Solenoid

Iy Cl

NI
NC
Normatly closed

_ Coll energised - open
Coil de-energised - closed

Valves for Automation

D

General description:

PARKER series 131.4 solenoid valves are
direct operated.

They are used for general applications with
media such as inert gases and light oils
(2°E).

Series 131.4 valves are normally closed.

Temperatures:

The working temperature for media is:
maximum +140°C
minimum -10°C

The maximum ambient temperature is:

+50°C

Application:

Series 131.4 solenoid valves are used for
the automatic control of media where low
flow rates are required.

Some examples of applications are:

« welding machines with controlled
atmosphere;

« diesel oil burners;

* gas analysers;

» fumes analysers;

« distribution of light oils;

» measurement and control instruments;

« lubrication systems.

Coils:

For series 131.4 valves class “F" coils
(155°C), encapsulated in thermoplastic
containing 30% glass fiber (type KT), are
available.

All the coils are for continuous service,
100% E.D.

The rated voltage tolerance is:

+10% for A.C. power supply and

+10% -5% for D.C.

The “K" coil can be used on a.c. with fre-
quency 50 Hz or 60 Hz (single frequency)
and has Faston terminals for DIN 43650A
connector with protection to IP65.

Installation:

The valves can be mounted in any position
without jeopardising their operation. It is
however advisable to install them with the
coil in a vertical position above the body.
The valve body has 2 mounting holes diam.
M4 x 7 with centre distance 13 x 13.

Approvals:

« Coil certification:
KH 09 24V/60Hz
115V/60Hz
230V/50Hz
KT 09 115V/50Hz
220-230V/50Hz

42
mwmate & Industrial Controls

Parker Hannifin S.p.A:
via E. Fermi, 5
20060 Gessate (Milano) - italy



b Seals

A4
4

Note:

. Valve body
. Enclosmg tube

'.Sphng - ‘f
-Shading‘.ringi" :

Fittings
BRp -

1
B
. B4er o B0

1} NP (nominal pressure): 10 bar

_ Coiltype . Puwé; »
[t Lwi

o058 UNI 5705 hrass stampmg class
“Viton o »

. 0158 UNI 5705 brass stamplng
: Steat 9SMn Pb23 UNI 51 05 mckel plated

. Aisks02 ss.

‘ Copper ‘

AG(-) DG(=) AC(~) DG(=)

o G
-~ KH 09 <9 - H

SS = stainless steel

. Maxdiflerentiasl ~~ Col

Minimum~
pres:sure‘(M.O.P.D;)t 5

pressure -

. Fow

. Nominal , .
coefficient. Kv

= Valve !
orifice @

nAG(~) D) . .
. bl g el B
. . o s
0174 -+ Qi B e K
et 0 e T

M1 M
13140 | 28 o
314R 28

NI
8

»I‘?"_lltingsv__ﬂ,ﬂt A ‘ B ‘ A ¢ »  =

o m

_ 35,5 .

=
60 . 355

2

.
ixd

Note: Valve supplied with coil in a multipack.

. GOMPLETE
. VAVE

CSERES v

Coll . 24V 115V 220230V 240V 12V 2V

e 50Hz* 50Hz 50Kz 50Hz de  do
e S -

KT 10 S
Ko e e

* models with 60 Hz availables

Vion

Connector to be ordered separately.

mmimate & Industrial Controls

43 Parker Hannifin S.p.A.
via E. Fermi, 5

20060 Gessate (Milano) - ltaly




RE 24.. AA 06, RE 48.. AA 12, RE 6050 AA 16

CARLO GAVAZZI

Input Specifications Insulation

Rated insulation voltage
Input to output

Rated insulation voltage
Qutput to case

Insulation resistance
Input to output

Insulation resistance
Output to case

Insulation capacitance
Input to output

Insulation capacitance
Output to case

Control current range
Voltage drop

Dynamic impedance
Allowable input current
Reverse polarity protected

Caution:

Current to input must be
limited to max. 50 mA.

Output Specifications

Rated operational current AC 5
Minimum operational current
Rep. overload current t=1 s

Off-state leakage current
@ rated voltage and frequency®)

12t for fusingt = 1-10 ms
Critical dl/dt

Critical dV/dt commutating
Critical dV/dt off-state

* Min. power let-through = 0.5%. Please refer to Applications.

Thermal Specifications

Operating temperature
Storage temperature
Junction temperature
Rw junction to case

R junction to ambient

Wiring Diagram Functional Diagram

Mains input/load output

7

L+@ <t [

—f—

Contrl Q
== | o] |
d

Control
input

Load output/mains input

Specifications are subject to change without notice (08.05.2002) 2-79






