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Revision History

Version Description Date
++ Updated for firmware C62/C22/R22 V15 &
C42/C82/C83/C72 V08
UMOC621H | ** User Security information updated
% RS485 Signed Integer Data type added January, 2021

+¢» Communication chapter added with mode and
command details.

UMOC621I ++ RTD range specification updated .
< Terminal connection images updated in chapter 2 | April, 2021

UMO0C621J +* El note added
+* Operation Mode Information added February, 2022

+¢+ PRON function updated, compatible with FW
Ver16

++ OFS1 adds S16b function

+¢ Dwell Timer description change in chapter 3.

UMoCe21K | ** ETFN~E3FN parameter 20 is altered to d.R.SP
function. Remote Setpoint setting description Sep,2023
updated in Chapter 3.20.1

+» Maximum Screw torque in Chapter 2.3

¢ AXFT default value changes to 0.

+¢+ Approval Standards of Safety

Warning Symbol

This document contains notices that you should observe to ensure your safety, as well as to protect the
product and connected equipment. These notices are highlighted in the manual by a warning triangle and are
marked as follows.

The danger symbol indicates that death or severe personal injury may result if proper precautions
are not taken. Do not proceed beyond a Warning symbol until the indicated conditions are fully understood and
met.

Preface

Original equipment manufacturer reserves the right to change information available in this document
without notice. The manufacturer is not liable for any damages incurred to equipment/personal during installation
or use of equipment as explained in this document. User must acquire sufficient knowledge & skills before using
equipment in the application and follow all the local standards & regulations to meet safety requirements.
Copyright

The documentation and the software included with this product are copyrighted 2016 by Brainchild
Electronic Co. Ltd. All rights are reserved. Brainchild Electronic Co., Ltd. reserves the right to make
improvements in the products described in this manual at any time without notice.

No part of this manual may be reproduced/copied/translated or transmitted in any form or by any means
without the prior written permission of Brainchild Electronic Co., Ltd. The information we supply is believed to be
accurate and reliable as of this printing. However, we assume no responsibility for its use.

NOTE

It is strongly recommended that a process should incorporate a Limit Control like a Brainchild L91 which
will shut down the equipment at a preset process condition to avoid possible damage to products or systems.
Contact Information

Head Office & Factory China Sales Office
Brainchild Electronic Co. Ltd. Brainchild Electronic (Kunshan) Co. Ltd.
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209 Chongyang Road, Nangang Dist., | Room 405, Building #6, Huamin Gentlefolk Garden
Taipei 11573, Taiwan No. 13, Qianjin Central Road, Kunshan City, Jiangsu 215300, China
Tel: +886-2-2786-1299 Tel: +86-512-5511-6133 Fax: +86-512-5511-6113
Fax: +886-2-2786-1395 Website: www.brainchild.com.cn;
Website: www.brainchildtw.com; Email: sales@brainchild.com.cn ;
Email: sales@brainchild.com.tw; service@brainchild.com.cn
service@brainchild.com.tw

TABLE OF CONTENTS

1 INTRODUCTION ...coiitiiiimieisnississssssssssssssssssssssssssssssssssssssssssssassssssssssssssass s ssssssss sasssssssssassss snnssasssnssnssanssassn 11
0 B 1Y (e Te [Tt 4o T TP PUPPPTPPPPPPRRY 11
L 2 FRATUNES . ieeuiiiiieniiitieeiiieneiittneettenssettenssestenssestenssestensssstenssssssnssssssnssssssnssssssnssssssnsssssanssssssnsssssansssssanssssssnssssssnsssssannnns 11
IR 30 o ot 14 o Y 3PN 15
O 0 T LT 4T - 0 T [P 19
1.4.0 C22 OrderiNG OO ..eiuiiiiiieeuieeiitte et e et e et et e et e sttt e bt e sttt s bt e s be e e beesabeeebeesabeeeaseesabeeebeesabeeebeesbeeessbeenseeesnnesneeas 19
N Oy A @ T o 1T g oY= 6o o [ SR PURR P 20
1.4.3 C82, C83, CA2 OrderinNg COUE .. .uuuuiiiiieiiieiiiiiieee e e ecettr et e e e e e sttt e et e e e sesaataeeeeeesasastreaeaessesaastassaaaeessanssstraeeeessanssssrenees 21
i oy @ T o 1T 4 [ oY= 6o Yo [PPSR 22
R A @ T e 1T oY - 0o Lo [PPSR 23
R SR Yool =1 Y o] =T J USSP UP SRR 23
R By A U= oY <o I o Yo [ ot £ UPTRRRROPP 24
1.5 Programming POIt......ccoiiiiiiuuiiiiiiiiiimmmniiiiiiiiiimmssiiiiiiiimmmsssssssiimssssssssssssimmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 24
1.6 KEYS AN DiSPIayS..cccceiiiiiiiiiiiiiiiiiiiiiiiiiiiiisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssssssesssnnnns 24
1.7 MENU FIOWCRAIT ... .. et e e s s e e s e s s e e s e s s s e s s e s s e s e s s s s s s e s s s sesessssssssssssssssssnesnnsnssnennannsnnnans 29
R R U T o 1V =T o U R T TP PP PP PP PP PPPPPPN 29
A1 (0] o 1Y =Y o 1T (T TP PP PP PP PP PPPPPPPN 30
O - T T Lol 1V =T o T (o N SRR 30
O A O 10 o YU Y 1= o T I o U ) USSR 31
O A B YT o o [T o 1O 1= o U I = S 32
1.7.2.4 Alarm MENU (ALRMY) ....ceeiieeeiiie et ettt e e e e ettt e e e sttt e e e e tte e e saaeaeesataeaeasaseesssaaaestsaseassaessassasaaansseeeasanaesasseaann 32
1.7.2.5 USEI SEIECT IMIENU (SEL) «vvieeeitiieeiiiee e citeeeecte e e ettt e e st e e e e tte e e s tteeeesabaeeeebeaeesabaaaastaeaeanssaeesassaseaansseseasaaeesasrenann 33
1.7.2.6 CommuNIication MENU (COMMY) ....oiiiiiiieeciiie ettt eete e et e e e st e e e ett e e e s tbee e e abaeeeaasaeeessseeeeantseeeasaseesasseeann 34
1.7.2.7 Current Transformer INPUL IMENU (CL)..ueeii i iiiee ettt ettt e e e ette e e et ee e e etreeeeateeesabeeeeentseeeensaaeeesreeans 34
1.7.2.8 Profile IMENU (PROF) ....eeeiiieteee ettt e e e e et e e et e e e et e e e eaaee e eeaaaeeeenteeeeesneeeseaseeesenteeeeensenesensseeean 34

1.7.3 MANUAI IMOTE IMIENU ....eiiiiiiiieciiee sttt eett e e sttt e e ettt e s et e e e sabaeeeeateeesssaeeeeansaeeeansseeesnseeeeassaeesansseeessseeesnnseeesanes 35
1.7.4 AUTO-TUNING IMOGE ....ueiiieieiiis ettt e seee ettt e et e e e sttt e e s e e e e saaeeeesataeeeasteeesnseeeeasseeeeansseeesnseaeessseeesansseeesnnseeesansenesanes 36
N 0111 o =Y 4o T o I 1Y/ Yo 1SRRI 36
1.8 Parameter Availability Table ... s e e e ernns s s e s s e s e s nas s s sssesennnsssssssssesennnnsssssssseennnnns 36
1.9 Parameters DeSCriPtioN.......uu it seee st rrerreeesse e s e s e esasssssessseeennnssssssssesesnnsssssssseesnnnsssssssssesennanssssssseesnnnnns 43
2 INSTALLATION AND WIRING.....cocccccerrcrrcmsscssssssmsesssessssssmsssmsssnssssssssssssasssasssasssnssssssssssssnsssns snnssssnsnses 63
2.1 UNPACKING ceeiiiiiiiiiiiiiitittittttttttttttteteeteeeeeeseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsnnnnns 63
2.2 IVIOUNTINE coctiiiiitnniiiiiiiieensssssssiireessssssssssimessssssssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssssss 63
2.2.0 C22 DilMENSION cetttiteterettrererererererererereeereeeree.—.—.—.———.—.—.—...............—.—...—.................................................................. 63
2.2.2 CO2 DiMEBNSION 1etttttiteritetttttertrererererereeeeerer.—.—.—.—.———.—.—.—...............—.—.—.—.—............................................................... 66
2.2.3 C82 DIMEBNSION ettttteterertrerertrerertrererereeereterererer.—.———.—.—.—...............—.—.—.—................................................................ 68
2.2.8 C83 DIMENSION .etttiteterertrererererererererereeeeeeeeerereee..—.—.—.—.—...............—.—.—.—................................................................. 69
W O 7 A 11 4 =1 o Y o T o IR SRR PPPPPRRRN 70
W O A 11 4 =Y o Y o T o IR SRR PPPPPRRRN 72

Page 4 of 142


http://www.brainchildtw.com/
mailto:sales@brainchild.com.tw
mailto:service@brainchild.com.tw
http://www.brainchild.com.cn/
mailto:sales@brainchild.com.cn
mailto:service@brainchild.com.cn

2.2.7 R22 DIMEBNSION «.eeeettiieeeeeeeeeetieee et e eeetttt e e eeeeseers bt e aeeeessssssaneeesssssstannaeesssssasannsesesssssasannsessssssssnnnesesssssstnnnaeeeesssssrnnnnns 74

2.2.8 CTO8-1 DiIMENSION c.evevirererirererererererereresseeeeeseeeeeereeeeeeeeeeee...rer.ere.e.............————————................................................. 75
2.3 WIKING ceeeeiiiiiiiiiieiiiieiitiitieieeeeeeeeteeteeteeeeeeeeeteeeeeeteettetessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 75
b T8 N O A WY Yo F=1 oY Y =Tt o o PR 76
e T Sy A WY 1Yo F=1 oY Y Y=o o o FO PR 77
2.3.3 C82 & CA2 Terminal CONNECLION .....viiiiiiieecciieeeectee e eetee e et e e et e e e staeeeesataeesesteeesaseeeesstseeeasssaeeessssaeesnsseeeanssneesnnsees 77
R N 1o I =Y Yo F=Y R @oY Y Y=ot o o PR 78
2.3.5 C72 TermiNal CONNECTION ..ciiiiiiie ittt ettt ettt et e st e e et e e s st e e e stteeessabaeesssbeeesaaaeeessbbeeesnsaeesassaeessnsaeeesnssaeesnasens 79
2.3.6 R22 Terminal CONNECLION . .cciiuiiie ittt ciee ettt et e e et e e e sttt e e st eee e s sabeeessabeeesaaaeeessbbeeesnsaeesnssaeessnsaeeesnssaeesnnsees 81
2.4 POWEE WITING ceeeeeriiiiiiiiiiiiiiiiiiiiiiiieieeeieeeeeeeeeeeeeeeeeeeeeeeseeessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 82
2.5 SeNSOr INSTAIIAtION ...cccvveiiiiiiiiiiiiiiiiiiiiiiiieieeieeeeeeetieeeeeeeeeeeeeseeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 82
2.6 SENSOF INPUL WIKINEG ..ciiiiieeiiiiiiiiiiieniiiiiiiiennssiiisiiisesssssisssiissssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssnnssssssssssssnnnsssssss 83
2.7 CoNTrol OULPUL WIKING ..cceeeiiiiiiiiiiiiiiiieiieeeeteeeeeeeeeeeeeeeeeeeeeeseeesssessssssssssssssssssssssssssssssssssssssssssssssssssnssssnsssssssssnsnnnnnnnnnnnns 83
0 R O 101 o 1U | e RO PP PP PPPPPPPPPPPPPPPPPPPRE 83

B A O 11 o V) A PO PSPPSR OTP T PPPPOP 85
R 3 T 4T - 87
B N = o o 1 TP OO PUUPRRRRRRt 87
R N I-1 o 1 U UTRR PO PUUPRRRRRRE 87
TR NI 1 o o 1 TS UPP 87

R I N F- T o o 1 SRR 88
2.9 EVENT INPUL WIHINE .iiiieiieeiciiiiiieieesccesrneesesseessteeesnsssssssssssennsssssssssssasnnssssssssssssnnnssssssssssennnnsssssssssssnnsssssssssssnnnnnssnsss 88
2.10 CTINPUL WIKING «.oeiiiiiiieeeiiiiiiitteeensieetiinesnnsssssssssssesnssssssssssssnnsssssssssssssnnssssssssssssnnsssssssssssssnnssssssssssssnnsssssssssssnnnnnssnsss 89
2.11 RS-485 Data COMMUNICAtION ...ccciiieiieiiieietiieeieeeiieiiiiititititettittettietettieterestesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns 89
2.12 RetransSmMisSiON WIFINE c....uciiiiiiiimuuiiiiiiiiiiemusiiiiiiiiiemmsssiisiiimmmmsssssssiimmsssssssssssimmsssssssssssstsssssssssssssssssssssssssssssssssssssssss 89
2.13 RemOte SEtPOINT WIliNG....cooiiiriiiuuiiiiiiiiiininniiiiniiiieimmsiiiiiiiieemsssssssiimmsmsssssssiimssssssssssssmssssssssssssssssssssssssssssssssssssssss 90
3 PROGRAMMING ...ottiiimiemsnniseesansssissssssssssssssssssssssssssssssasssssssss s sssss ssssssssss sesssssssssassss senssassss ssnssanssnssnsssnssnssn 91
3.1 USEE SECUNITY ceeeennriiiiiiiernnniiiiirirtennsssseesirnesnnsssssesssssesnnssssssssssssnsssssssssssssnnssssssssssssnnnssssssssssssnnsssssssssssnnnsssssssssssnnnnnsssss 91
30 Y - 4 - 1 N 14 « L0 N 91
3.3 CONTIOl QULPUL....cceiiiiiiiiiiiiiitittiteititeereeeeteeeteseeeesteessessssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnnns 92
3.3.1 HEat OnlY ON-OFF CONTIOl......uiiiieiiieiciieeeceeeeetee sttt e e ettt e e e eee e e staeeeesataeesesteeesnseeeesssaeeeansaeeenssneessnssneesnsseeesnnsens 92
I T o LT Y oY YAV oo Tl o b I 0 o o | TSR 92
3.3.3 HEAt ONIY PID CONEIOL..ccciiiiiiiiiiee ettt e e e e et e e e e e s ettt e e e e e e seaaataeeeeaeseasasbaasaaeseeanssaasaeeseeasnnssanneeesennnnses 93

S I 0o o] e ] LV €e] 2} 4 o SR PPUPRRN 93

R BN @1 =T Y =1 U] o I 2(=To [ =T PSR PUUPRRN 93
3.3.6 CPB PrOZIramIMING ...cceeiiiiiiiiiiiieteeeeesiitteteesseseateteeeeesessautateeaeesssasstataaaeesssasssssaaasesssasssssaeesesssassssssseeesssesssnssnneeessensnses 93
3.3.7 DB PrOBIramMIMUNE ...uuiieeieiiiiiiiiiteeeeeeesttteeeeeseseuterteeeesssasraraaaeesssasssastaaeesssasssssaaatesssasssssanesesssnssssssesesssesssssnaeeessensases 93
3.3.8 Output 2 ON-OFF Control (Alarm fUNCLION) ...cccuei ittt ettt et e e ta e e ra e e baeesaaeebaeesneesaeenaeennes 94
B o 0 - | o 94
3 - 1 - T 1 1 TSP PPRPPRRRPN: 94
T AN =T 4 T 1Y T= U PPUPRRRN 95
I A A\ -1 T\, o o [T U U PSUPRN 104
3.5.2.1 Normal Alarm: ALIMID = NORM .....uuiiiiiiiiiiiiiee ettt e e e e e eettt e e e e e e s esaata e e e e e e sesastaaeeaasseasstaaeeaaeeessantbaseaaasannes 104
3.5.2.2 Latching Alarm: ALIVID = LTCH .....ccociiiiiiciiee e ciee e ettt eeeee e st e s et e e s s aee e e snteeeesstaeeeennsaeesnnaneeesnsseeeanseeesnnsens 104
3.5.2.3 HOldIiNg Alarm: ALIMID = HOLD ........ctiiieiiiitiiiieeiteerite ettt ettt sttt satessbe e s saeesabeessstesabeesseesbeeenseesbaeenseesane 104
3.5.2.4 Latching / Holding Alarm: ALIMD = LT. HO....uuiiiuiiiiieciie ettt ettt stee et e e taeeta e e vaeetaeesaae e taeenaeesaeenneenes 104
3.5.2.5 Setpoint Holding Alarm: ALIMID = SP. HO.....uiiiiiiiieiee ettt ettt e e et e e e e e e e e aata e e e e e e e e e antbaneeeaeeanns 104
3.5.2.6 Latching None Reset Alarm =Lt.NLR ... ettt e e e e e et e e e e e e s esaata e e e e e s eesaantbareaeaeeanns 104

T I\ 1 o T D 1= - YU UUPRN 106
3.5.4 Alarm Failure TranSTeI .ottt e ettt e e e e e et e e e e e e e seeaabtaeeeeaesetaabbeeaeaesesssbbaaeaaeeessnntaaneaaesennes 107
3.6 User Select Menu CONfIGUIAtioN ........cceeeeeeeeeeeeieieeiieieiiieeeeeeeeeeeeeeesesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnns 107

Page 5 of 142



3.7.1 Example of Ramp WithOUL DWEII TIMEI ..ccciieeeiieieeee et e e e e et e e e e e e s e abba e e e e e e seennbaaseeaaeeanes 108
3.8 DWW TIMBr ccciiieiiiiiiiiiieieieteteteeeeeeeeeeeeeeeeeeeseeeeseseeseeessssrssesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 109
3R T T 0= 11T - ) o N 109
0 (0 TF 1 1 I 1L =1 N 110
3R I T LT - T 1 = N 110

I 0 R @ 10 oYUl A =Y [0 =1 ) T S 111

3.11.2 OULPUL 2 FAIlUIE TranSfer .. .o ettt ettt ettt et e st e et e s bt e e bt e s beesabeesabeesasee s 111

3.11.3 AlQrm FAilUre TranSTer ..ueeiiiiiie ettt ettt e e et e e e s ate e e s ate e e s sabeeessasteeesaaseeeesasbeeesnssaeesansaeeesnsseeenns 111
3,12 AULO-TUNING ceeeeeiiiiiiriiietiteetttttttetteteteeeteetteeteeteetseeteessestsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 111

3.12.1 AULO-TUNING OPEIratioN STEPS eiiieieiiiiiiei ettt ettt e st et e e e s et e e e e e e e s e bbb et e e e e e seaaaabbteeeeesesaunbaeaeeessannnn 111

O A XU o T VT TTa =3 =X o o] SO PO PPN 112

3.12.3 SOlULION fOr AULO-TUNING EFTOF . .uiiiiiiieee ettt e ettt e ee e e ettt e e et e e e e tteeesabeeeesataeeeesssaeesasseseesssseesanssaeeeansseeesnsrenaans 112
3.13 MANUAI TUNING ceceiiiiiiiiiiiiiiieietteetttteteeeeeeeteeeeeeeeseeeesssesssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnsnnnnnnnnnnnnnnnn 112
3.14 MANUAI CONLIOL ...ccieeiiiiiiiieiieeeeeeeemeeeeeemeeeeeeeemeeeeeeesseeesseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 112

I I o Y T U | I @) o o | APPSR 113
3,15 DEfaUlt SEEING ..cceviiiiiiiiiiiiiiititititittttteteeeteeeeeeetteteeteeseeteesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnns 113

3.15.1 FACtOry DEfaUlt SEELING ..c...eiieieiiii ettt ettt et e st e et e st e e et e s be e e bt e s beesnseesabeesnseenn 113

3.15.2 User Default Setting

3.15.2.1 Store User Default SETEING........vie ittt eeate e e st e e e e st r e e setbae e esaaeeesatbeeeentaeeennsanas 113
3.15.2.2 Load USEr DEfaUIt SELLING ..ecccuiiieieiiii e ceiiee ettt et se e e et e e e e tte e e s tb e e e e sataeeeeasbaeesnsbaeeesntseeeenssaeesnnsanas 114
3.16 Data COMMUNICATION ..cceeveieiiiiiiiiiiiieiiieiiieeeeeeeeeeeeeeeerereeetteetereerersseesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnss 114

3.06.0 RS-485 SETUP ..ettrettrtttrurtutttttrttutetetaretaretararaeesesesesaseesbasassbasssasassbsssbss s s ss s s st st 5588888855555 5 55858 s 858 s s st st s st annbnnnbnnnnnnn 114
3.17 RETraNSMISSION ceeeiiiiiiiieiieiiiiieiiieetiettetteeeeeeeeeteetteeteeeeerteettestssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 114
3.18 Heater Current IMONITOFING ....cccuuueiiiiiiiiiniiniiiiiiiiiiiiiieiiissiiinessssiissiiissssssssssssimsssssssssssssssssssssssssssnssssssssssssssssssssssssss 114
3.19 OPEIratioN IMOME .....cieeeeeeiiiiiiiiiireeiiieitreeneeeseesereeensssssssssssennnssssssssssssnnssssssssssesnnssssssssssssnnnsssssssssssnnnssssssssssnnnnnssnsns 115
3.20 EVENT INPUL ceuuiiiiiiiiiiiiiiiiiiiiiiieiiiieneiisiesestieaesettenessstensssstensssstensssstensssstensssssesssssssnsssstensssssensssstenssssssnssssssnsssssannsss 115

L0 0 R AV Z=T o) A T o UL Al U] T o o OSSN 116
3.21 ReMOLE SEEPOINT ....cciieeeeeciiiiiiiitieiciettreerieeseeesreeennnsssssesseeennnssssssssesennnssssssssesesnnssssssssesennnnsssssssssesnnnsssssssnesnnnnnssnnns 117
3.22 RaMP aNd SOAK PrOZram .....ccceeeeeeeiieiieeeeeeeeeeeeeeeeeseeeesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnss 117

322 1 PROF .ttt ettt ettt et ettt ettt et s a et st e s a ke e bt e s a b e e e bt e e a ke e e bt e e A be e e beesa ke e e bt e eabeeenbee e beeebee s beeearee s beenaree s 117

3222 RUN ettt ettt ettt ettt ettt et e st e s bt e s a bt e e ab e e sa ke e e ab e e s a ke e e ab e e e a b e e e R be e Sa ke e et e e eabe e e bee e beeebee s beeearee s beenaree s 117

BL22.2. 1 SEAR ettt ettt he e bt e b et e b et e he e e b et e b et e bt e e he e e bt e e bee e be e e bee e b et e eate e beeenaeeeabeeennee et 118
3.22.2.2 CONT teititeitieesttt ettt sttt e s e ettt s ba e ettt e s bt e et ee e b ee et et e baeebe e e bt e et et e hae e bt e e bee e bee e taeebeeeaaee e bae e teeebeeenree et 118
3.22.2.3 PV ittt ettt ettt ettt ettt e b et bt e e be e e bt e b et e bee e bt e bae e bt e e hee e bt e e bee e bae e baeebeeenaae e beeetaeebaeenaee et 118
T By A o T [« U POTUPROPPRRRPOE 118
BL22.2.5 SEOP ettt h et h e e bt e sh et e bt e e he e e bt e e be e e be e e bt e e be e e naee e beeenaeesabeeennee et 118

BL22.3 RIMIPU .ttt ettt st ettt et e s a ke st esa bt e et e e s a ke e e bt e e a b e e e b e e sa ke e et e e eabe e e bt e e beeebee s beeearee s beesaree s 118

BL22.4 STAR ettt ettt ettt e b e skt e e bt e e a ke e e bt e e a ke e e bt e e b e e e beesa ke e et e e s be e e bt e e be e e bt e s beeeareesbeenaree s 118

BL22.5 END ittt ettt ettt e bt st e e e bt sa b et e bt e s a ke e et e e e abe e e beesa bt e et e e sabe e e bee e beeebee s beeearee s beenaree s 118

TR T Y OO RUPROPPRRRPROt 118
T S o] OO UPPPRR 118
3.22.6.1 CONT L.uttiiiieeitte ettt ettt ettt e s et e s tte e teeesateeaeeesbeeesseeesaeaasaeesaeenseeessaeanseeeasaeenseeensaeeabeeeneaeenbeeensaeensaeenseeenbaeensnennss 118
BL22.6.2 PV ettt et h et e h e e bt he e b et e b e e e bt e e ha e e bt e e ehae e b et e hee e be e e heeeabteenhee e beeenaeeeabaeenaee et 119
BL22.B8.3 SP L.ttt ettt h e b et b ae b et e b e e e bt e bt e e bt e e aha e e b et e hee e be e e heeeabeeennee e baeenaeeebaeenaeeean 120

3227 HOIADACK ..ttt et s e sttt e st e s ke e e be e s a b e et e e sa b e e e beesabeeebee s beeeabeesbeesaree s 120

3228 CYC ittt ettt ettt et ettt ettt et st b e st e e s b e e ea ke e et e sa ke e e b e e ea b e e e bt e ea b e e e beeea ke e et e e sabeeebee s beeebee s beeenree s baenaree s 120

3.22.9 Running, Holding and StopPing @ Profile .........eeeeiii oot e e e e e e et ae e e e e e e eeaas 120

3.22.10 Viewing and Modifying the Profile Progress. ... ittt et e e e e e e tare e e e e s e e sanraaeeeaeeeenns 120

3.22.11 ConfigUIING the Profile .....uuiiiiei it e e e et e e e e e s et bt e e e e e e e seeaataaeeeeeeeesnntaaseeaesennes 120

3.22.11.1 Profile SEZMENT PAramELErs .....cccuii it ettt eeite e e ettt e e e ettt eeeette e e eeabeeaesabaeeeesbeeesssasaesntseeeantaeeennsanas 121
A O 0t A =T == Y=Y T 11 | PSPPSR 121

Page 6 of 142



S B B A S =10 4 o T T 1 1T T PSSR 121

It 0 0 Yo Y- 1 I 1 =T OO TPUP PPN 121

3.23 TransMitter POWET SUPPIY...ccevvrieiiiiiiiieeiemieeeeeeiieeieiieimeieeemeeeeeeeesesemmsessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 121
2 3 N o o U0 0 N 0. 122
4.1 Heat Only Control With DWell TIMEF........ucriricccccccccrcrncrsssssssssssssssssssssssss s sssssssssssssssssssssssssssssssssssssnssssssssssssssssnnnnns 122
4.2 COOl ONIY CONLIOL....cuueeeenniernniniiisiississsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 123
4.3 Heat and COOl CONLIOL........uuuuuiiiiiiiiiiisississssssssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 123
4.4 RAMP & DWEIL ...ceeeeeeeeiiiiiiiiiniisiisssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 124
4.4.1 Temperature CyCling ChambEr ....c...o oottt st e s et sab e e be e sareesat e e saneenees 124
4.4.2 Programmable Bread BaKiNg OVEN ...........ceicciiiiiiiiee e ciieeeete e stee e e st e e seatee e staeeessstaeesanssaeesanseeeanssaeesassseesnssenaans 125
4.5 ReMOTE SEEPOINT .. .cciiieeiiiiiiiitiiiiiiiiiieenesiiestiteesnsssssesitsesnssssssssstesnssssssssssassnssssssssssssssnssssssssssssnnnsssssssssssnnnnsssssssanns 126
4.6 RS 485 Communication in CONErOlIer......ccccvueeeiiiiiiiiininnniiiiiiiisnsteeniissssssssessssssssssssssessssssssssnssssssssssssssssssesssssssssnns 127
4.7 RetransmisSioN APPlICAtiON.......cccciiiiiiririrrrissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssnes 128
4.8 Ramp & Soak Profile in Heat Treatment Chamber ... s ssssnes 129
5 CALIBRATION ... cooiitiiimiamsassassssssssssssssssssssssssssssnsssssssssssssssasssnssnssnssnssssssssssassnssnssnssnssnssssnsssssnssnssnssnssnssnsns 132
5.1 Equipment Required Before Calibration............eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeesseseesssssssssssssssssssssssssssssnnnnnns 132
5.1.1 Manual Calibration PrOCEAUIE .....c.uiiiiiiiie ettt s e st esbee s be e s be e s beesabeesabeesnbeesabaesaseesnbeesnseesn 132
5.1.1.1 Calibrate Zero of A 10 D CONVEITET ...ccuiiiiiiiieeitit ettt sttt site et e st e s b e e saaesbe e e sbaesbeessbeesnbaesseesnbeesnseesnns 132
5.1.1.2 Calibrate Gain Of A t0 D CONVEITE .....ciiiiiier ettt eeiieeeeetteeesttee e e st e e ssaeeeesaaeeeesstaeesssteessnseeeessseeeesnsseeesnssnes 132
5.1.1.3 Calibrate Offset of Cold Junction COMPENSAtION .....ccc.eiiiiiiiiiiiieii et 133
5.1.1.4 Calibrate Gain of Cold JuNction COMPENSAtION ........coiuiiiiieiiiierie ettt ettt 133
5.1.1.5 Calibrate RTD INPUL c...eieiuiiiiit ettt ettt ettt sttt et e bt e sat e sttt e bt e s bt e e st e sabeeeatesabeeesnee e beeenseesbeeeneesane 133
5.1.1.6 Calibrate LIN@ar INPUL.....cccuiieeiiiie ettt e et e ettt e ettt e e e st e e e e atbeeeeaateeesabeeeesstaeeeessaeesassaeeesnsseeesssaeesnnsanns 134
5.1.1.7 Calibrate Remote SEtPOINT INPUL .......oiiiiiiie ettt e ee e e st e e e st a e e eeabee e stbeeeesabaeeeessaeesnnsanas 134

6 COMMUNICATION ......cccicccecrresseesmesssesmssssssmsssssssesmssssssmssssssasssssssssasssssnssnsssessmssssesassss snssasssessmssanssasnnses 136
6.1 FUNCLIONS SUPPOIEEU ...ccciiiiiiiiiiiiiiiiiiiiieiieiieeeeeeeeteeeeeeeeemssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnnnns 136
6.1.1 Function Code 03: Read HOldING REGISTEIS ...cccuviieiieriiieiiesieeeite sttt sttt sttt sttt e st e sbeesaree s 136
6.1.2 Function Code 06: Pre-set SINGIE REEISTEN ......uiiiiiii e e et e e e e s e s atrr e e e e e s eesantaaneeeeeennes 137
6.1.3 Function Code 16: Pre-set MUILIPIE REGISTEN ...uuuiiiiii ittt e et e e e e s e st e e e e e e s eeanbaareeeeeennns 137
6.2 EXCEPLION RESPONSES....ceeeeiiiiiiiiiieneiiiiiittennnsssseesereenmsssssssssesesnnssssssssesesnnssssssssssesnnssssssssssssnnssssssssssssnnnssssssssssnnnnnssnsns 138
6.3 Parameter IMIAPPING .ccceeeeeriiiiiiiitieiiiiriieennnsieeseeeennsssssssssesesnnssssssssesennnssssssssssesnnssssssssssesnnssssssssssssnnnsssssssssesnnnnssnsns 138
(R =3 o 0 T N 138
[R5 1V N 139
(3000 T 44 T4 = T o N T N 140
6.7 PROG COUE...cceiiiiiiiiiinneniiiiiiisiisnseestiissssssssssessssssssssssssessssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssessssssssnns 140
(3R 3 Ter 111 - RSO PRTPPSORRt 141
6.9 Data CONVEISION...cccieiiriiririrereerereeeereeeeeeeeeeeeeeeeertereeseererteretassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 141
6.10 COMMUNICAtION EXAMPIES....iiieeeeeiiciiiiiieiieeiiciriteeeneeseeesseeeennssssesseeennnssssssssseesnnssssssssssesnnssssssssssennnnssssssssssnnnnnssnnns 141
6.10.1 Read PV, SV, MVL @Nd IMV2 ....ccuiiiiiiiiiieeiee sttt sttt sttt st e st e st e st e sabe e s abeesabeesabeesabeeenbeesabeesabeesabeesaseesn 141
6.10.2 Perform Reset Function (same effect as pressing R KEY) ....uuioviie ittt e e 141
6.10.3 ENter AUTO-TUNING IMOTE .....eviieiciiie e ceeee e ctee et e e ettt e e st e e et e e e st e e e snaeeeesataeeeaasteeeeanssaeesnsseeeanssaeesansaneesanseaennn 142
6.10.4 Enter Manual CONTIOl IMOME ....c..uiiiiiiiiiieiee ettt sttt sttt s e st e e st e sabe e sabee s beeebeesabeesnbeesabeesaseens 142
6.10.5 REAA All PAramEtarS.....uuuieiiiiieeieiite ettt ettt e ettt e sttt e sttt e e s sttt e s s ate e e sbbteeesabaeeessbaeesausaeeesabbaeesnsbaeesaasaeeesasseaenns 142
6.10.6 Modify Calibration Co-effiCIENT.........uiiiieii e e e e e e e s e bbb e e e e e s e e sanbaereeaeeeanes 142
6.10.7 CAliDrate ADLO ...cuueiiiiiiiieeetiee ettt ettt sttt e e ettt e e st e e e sbt e e e e aa bt e e e e abe e e s bb e e e e e b et e e e b baeeeaabaee e e baeeeeaabaeesenaeeesanreaeeas 142

Page 7 of 142



TABLE OF TABLES

CONTROLLER MODELS ...ttt 11
PARAMETER AVAILABILITY .ot bbb bbb s 43
ENVIRONMENTAL SPECIFICATION ...ttt s 63
USER ACCESS RIGHTS ...t s 91
CONTROL MODE ...ttt et 92
PID PARAMETER ADJUSTMENT GUIDE ...ttt s 112
FUNCTION CODE 03 ...ttt s 136
FUNCTION CODE 06 .....ovouvrierisciriiesseieese s et 137
FUNCTION CODE 16 ...ttt s 137
EXCEPTION CODE ...ttt e 138
ERROR CODE ...ttt b 139
OPERATION MODE ...ttt e 139
COMMAND MODE ....oouiieieieieete ettt 140
PROGRAM CODE ...ttt e 140
SCALING FOR PV, SV, SP1, INLO,INHI,SP1L,SPTH,RELO,REHI ... 141
SCALING FOR PB, OTHY, RR, OZHY, ALHY ..ot 141
TABLE OF FIGURES
FUZZY PID CONTROL ...ttt cieiseeseesesseese st e 12
PROGRAMMING PORT ...ttt e 13
PROGRAMMING PORT ..ottt s 24
PROGRAMMING PORT CONNECTION WITH PROGRAMMING PORT ADAPTOR ........ooeiririinrineierieerseiseie e ssssssssssens 24
C22 FRONT PANEL KEY'S AND DISPLAY ...ttt e 25
C62 FRONT PANEL KEYS AND DISPLAY ...ttt st 26
C82 FRONT PANEL KEYS AND DISPLAY ...ttt sttt 26
C83 FRONT PANEL KEY'S AND DISPLAY ...ttt e 27
C72 FRONT PANELS KEYS AND DISPLAY ...ttt e 27
C42 FRONT PANEL KEY'S AND DISPLAY ...ttt e 28
R22 FRONT PANEL KEYS AND DISPLAY ...ttt sss s st 28
HOW CHARACTERS ARE DISPLAYED ON THE LCD SCREEN ..ot esss s 29
C22 DIMENSIONS WITH CLAMP ..ottt s 64
C22 DIMENSION WITHOUT CLAMP ...ttt e 65
CB2 DIMENSION WITH CLAMP ...ttt 66
C62 DIMENSION WITHOUT CLAMP ..ottt 67
C82 DIMENSION WITH CLAMP .....cooieieireireise ettt 68
C82 DIMENSION WITHOUT CLAMPS ...ttt b e 69
C83 DIMENSION WITH CLAMPS ...t 69
C83 DIMENSION WITHOUT CLAMP ..ot 70
C72 DIMENSION WITH CLAMP ..ot 70
C72 DIMENSION WITHOUT CLAMP ..ottt e 4l
C42 DIMENSION WITH CLAMPS ...ttt 72
C42 DIMENSION WITHOUT CLAMP ..ot 73
R22 DIMENSION ..ottt bbb s 74
CTO8-1 DIMENSION ...ttt bbb s 75
CTO98-1 APPEARANCE ...ttt bbb 75
LEAD TERMINAL FOR ALL MODELS EXCEPT C22.......coooeiieiieieeieeinsiseississiseines et 76
LEAD TERMINAL FOR €22 ...ttt b 76
C22 REAR TERMINAL CONNECTION ...ttt 76
C62 REAR TERMINAL CONNECTION ...t 77
C82 & C42 REAR TERMINAL CONNECTION ...ttt bbb e 78
C83 REAR TERMINAL CONNECTION ....outtuiurtiiirereisetet ettt bbb e 79
C72 REAR TERMINAL CONNECTION ..ottt ettt bbb e 80
R22 TERMINAL CONNECTION ...ttt s 81
POWER WIRING ...ttt bbb 82
SENSOR INPUT WIRING ..ot 83
OUTPUT 1 RELAY TO DRIVE LOAD ...ttt ettt e 83
OUTPUT 1 RELAY TO DRIVE CONTACTOR ..ottt bbb e 84
OUTPUT1 PULSED VOLTAGE TO DRIVE SSR......ciiiisiseesee ettt 84
OUTPUT 1 LINEAR CURRENT CONTROL ...ttt s 85
OUTPUT 1 LINEAR VOLTAGE CONTROL ...ttt s 85

Page 8 of 142



OUTPUT 2 RELAY TO DRIVE LOAD ...ttt 85

OUTPUT 2 RELAY TO DRIVE CONTACTOR ...ttt 86
OUTPUT 2 PULSED VOLTAGE TO DRIVE SSR ..ottt 86
OUTPUT 2 LINEAR CURRENT CONTROL ......cevuiiiiiiicieiieet st 86
OUTPUT 2 LINEAR VOLTAGE CONTROL ..ottt 87
ALARM 1 OUTPUT TO DRIVE LOAD ...ttt s 87
ALARM 2 OUTPUT TO DRIVE LOAD ...ttt e 87
ALARM 3 OUTPUT TO DRIVE LOAD ...t e 87
ALARM 4 OUTPUT TO DRIVE LOAD ......iiiiiiiiiieiieieciss st 88
EVENT INPUT WIRING ..ottt 88
CT INPUT WIRING FOR SINGLE PHASE HEATER ..ottt 89
RS-A85 WIRING ...t 89
RETRANSMISSION WIRING.........ccoieeieieireereiretree et s 90
REMOTE SETPOINT ..ottt b 90
CONVERSION CURVE FOR LINEAR TYPE PROCESS SIGNAL........cvuiiiiiiniineineiieeierisss s ssesssss s ssssss s ssssssssssons 9N
HEAT ONLY ON-OFF CONTROL. .....couieiiiiiieiiieiireiseise et 92
SOFT START FUNCTION ...ttt s 94
DWELL TIMER (DTMR) ...ttt e 96
DEVIATION HIGH ALARM (DE.HI)....ooiiiiiiieieineieseisse ittt e 97
DEVIATION LOW ALARM (DE.LO) ..ottt e 97
DEVIATION OUT OF BAND ALARM (DBLHI) .....oucumiiiiiieieiieiieeiseseie ettt 98
DEVIATION IN-BAND ALARM (DB.LO).....coceieiiiieicreieie ettt es s st 99
PROCESS VALUE HIGH (PV.HI) ..ottt s e 100
PROCESS VALUE LOW (PV.LO) ...ttt st s 100
HEATER BREAK(H.BK) ...ttt st 101
HEATER SHORT (H.ST)...veiiuiieieeieisieiises ettt 101
EVENT INPUT CONTROLLED OUTPUT (E1.C.0 OR E2.C.0.) ...ttt 102
RANGE HIGH (RGHI) .ottt e 102
RANGE LOW (RGLLO)....iiieeesseretsesei ettt e e 103
RANGE HIGH LOW (RGLH.L) ¢ovoeiee ettt 103
PROCESS VALUE HIGH- NORMAL ALARM. ..ottt 105
PROCESS VALUE HIGH- LATCHING ALARM ..ottt st s 105
PROCESS VALUE HIGH- HOLDING ALARM ..ottt st 106
PROCESS VALUE HIGH- LATCHING & HOLDING ALARM ..ottt sss e 106
CONFIGURABLE USER MENU ..ottt 108
RAMP FUNCTION ..ottt s 108
DWELL TIMER ... bbb 109
TWO POINT USER CALIBRATION ...ttt s 110
FILTER CHARACTERISTICS ...ttt sttt s 110
EFFECTS OF PID ADJUSTMENT ..ot s 113
OPERATION MODE ...ttt 115
POWER FAILURE RECOVERY FROM THE PROFILE AT DWELL SEGMENT ......c.ciiiiiieisssesessse s 119
POWER FAILURE RECOVERY FROM THE PROFILE AT RAMP SEGMENT .......ooniiiieieeeverseiseiseseeseesse s 119
POWER FAILURE RECOVERY FROM PV AT DWELL SEGMENT .......oiiiririrenreee et ses e 119
POWER FAILURE RECOVERY FROM PV AT RAMP SEGMENT ..o 120
HEAT ONLY CONTROL WITH DWELL TIMER ...t s 122
COOLING CONTROL ..ottt bbb 123
HEAT COOL CONTROL ..ottt bbb 123
RAMP & DWELL TEMPERATURE CYCLING CHAMBER .........cceiiiriririirireseise ettt 125
TEMPERATURE PROFILE FOR TEMPERATURE CYCLING CHAMBER ..ot 125
BREAD BAKING OVEN ...t b 126
TEMPERATURE PROFILE OF BAKING OVEN ..ot s 126
REMOTE SETPOINT APPLICATION ..ottt s s 127
RS-485 APPLICATION ....ocviiiiieiieicestietstississese s bbb bbb 128
RETRANSMISSION APPLICATION .......coiiiiiiietieiireiesessetisse s bbb e 129
HEAT TREATMENT CHAMBER . ...ttt s 130
TEMPERATURE PROFILE OF THE HEAT TREATMENT CHAMBER ... 130
COLD JUNCTION CALIBRATION SETUP ...ttt 133

Page 9 of 142



Page 10 of 142



1 Introduction
1.1 Introduction

The new generation low-cost PID microprocessor-based Fuzzy logic controller series
incorporate two bright easy to read LCD Displays which indicate Process Value (PV) and Setpoint (SP).
The Fuzzy Logic technology incorporated on these series controllers enables a process to reach a
predetermined set point in the shortest time with a minimum of overshoot during startup (Power ON) or
external load disturbances (example: an oven door being opened).

Below are the different controller models of this series.

. Dimensions .
M;gel Mgrt;l:)t;ng DIN Size Lx W x Depth B(?nhrlr:;d Panel
D(mm)

C22 Panel Mount 1/32 DIN 24x48x85 76

C62 Panel Mount 1/16DIN 48x48x59 50

C82/C83 Panel Mount 1/8 DIN 48x96x59 50

C72 Panel Mount 1/7 DIN 72x72x59 50

C42 Panel Mount 1/4 DIN 96x96x59 50
R22 DIN RAIL 22.5x96x80

1-1 Controller Models

These controllers are powered by an 11-26 or 90-250 VDC /VAC supply, incorporating a
2 Amp control relay output as a standard. The second output can be used as a cooling control or an
alarm. Both outputs can be selected as a 5VDC or 14VDC logic output, linear current or linear voltage to
drive an external device. There are 13 types of alarms and a dwell timer that can be configured for the
alarm output. The controllers are fully programmable for Linear current, Linear Voltage, PT100 and
thermocouple types J, K, T, E, B, R, S, N, L, U, P, C, and D. The input signal is digitized by using an
18-bit A to D converter. Its fast-sampling rate allows the controller to control fast processes.

1.2 Features

The new generation of low-cost PID controllers has a lot of unique features.
The unique features are listed below.

%+ LCD Display

High Accuracy 18 Bit A-D Conversion and 15 Bit D-A Conversion
Fastest Sampling Rate of 200 msec

Universal Input

Fuzzy Logic +PID Technology

Possibility of both RS-485 and analog retransmission

16 Segments of Ramp & Soak

Current Transformer (CT) Inputs for heater break detection
Up to 6 Event Inputs

Remote Setpoint

Auto-Tuning

Bumpless Transfer

Lockout Protection

Bidirectional Menu Navigation

Soft Start function

K/ 7/ K/ K/ 7/ R/ X/ X/ R/ X/ R/ R/ X/
RS XS IE X IR X I X I X IR K SR X IR X IR X IR X Qi X 4

3

S
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LCD Display
All the controllers in this series will be equipped with high brightness LCD Display.

Digital Communication

RS-485 Digital communication is available as an additional option. These options allow
the units to be integrated with supervisory control systems and software.By using twisted pair wires, up
to 247 units can be connected via an RS-485 interface to a host computer.

A Micro USB programming port is available for automatic configuration, calibration and
testing without the need to access the keys on the front panel.

Fuzzy PID Technology

By using proprietary Fuzzy modified PID technology, the control loop will minimize
overshoot and undershoot in the shortest allowable time. The following diagram is a comparison of
results with and without Fuzzy Logic technology.

PID control with properly tuned
Temperature PID + Fuzzy control —

Set

pointf===- V

|

Warm Up  Load Disturbance

Time
1-1 Fuzzy PID Control

High Accuracy

This series of controllers are manufactured using an innovative technology which
contains an 18-bit A to D converter for high-resolution measurement (true 0.1°F resolution for
thermocouple and PT100 sensors) and a 15-bit D to A converter for a linear current or voltage control
output. The innovative technology provides improved operating performance, enhanced reliability and
higher density with low cost.

Fast Sampling Rate
The sampling rate of the input A to D converter reaches 200 msec. This fast sampling
rate allows the controllers to control fast processes.

Fuzzy Control

The function of Fuzzy control is to adjust PID parameters from time to time to make
manipulation of the output more flexible and adaptive to various processes. The result is to enable a
process to reach a predetermined set point in the shortest time, with a minimum of overshoot and
undershoot during power-up or external load disturbances.

Programming Port

A Micro USB programming port is available for automatic configuration, calibration and
firmware upgrades without the need to access the keys on the front panel.
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ear Terminol

Top Side

5= ] -

rogramning Port
(micro-USE interface)

“Front Panel

1-2 Programming Port

Auto-tuning

The auto-tuning function allows the user to simplify the initial setup for a new system. A
clever algorithm is provided to obtain an optimal set of control parameters for the process. It can be
applied either as the process is warming up (cold start) or when the process is in a steady-state (warm
start).

Lockout Protection
According to user security requirements, different security options can be enabled by
using Code and Pass parameters.

Bumpless Transfer

The Bumpless transfer allows the controller to continue to control by using its previous
output value if the input sensor breaks. Hence, the process can be well controlled temporarily as if the
sensor is functioning normally.

Soft-start Ramp

The ramping function can be performed during power up as well as any time the
setpoint is changed. It can be ramped up or ramp down. The process value will reach the set point within
a predetermined constant rate.

Soft-start

The soft-start function allows limiting the power output for a programmable time (SFT) or
up to a programmed threshold value (SFTH). The soft-start function will work until either one of the two
reached. When soft start function is running the lower display will show the message “SFSt” alternately
to the value.

Digital Filter

A first-order low-pass filter with a programmable time constant is used to improve the
stability of the process value (PV). This is particularly useful in certain applications where the process
value is too unstable to be read.

SEL Function

These controllers have the flexibility for the user to select those parameters which are
most significant to them and put these parameters into the “USER” menu for quick access. There are up
to 8 parameters that can be selected to allow the user to build their display sequence in the USER menu.
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Event Input

Event Inputs are available as an option to change certain functions and the set point.
6 Event Inputs are available in the C42, C82 and C83 models. There are two event Inputs is that
available in the C62, C72 controllers, and one event input is available in the C22, R22 controllers.

Remote SetPoint
A Remote Setpoint function is available to vary the setpoint by using either a linear
voltage or current input. A remote setpoint is available in select models.

CT Input
CT Input Options are available to detect if a heater break. There is a maximum of two
CT inputs available.

Analog Retransmission
Analog retransmission is available as an option.

Profile (Ramp/Soak) Segments

These controllers have the option for Ramp and Soak Profiles with 16 segments. These
segments can be used as 4 Profiles with each 4 segments or 2 Profiles with each 8 segments or one
profile with 16 segments. This option is not available with the C22, C62 and R22 models.

Bidirectional Menu Navigation
The C series controllers have bidirectional menu navigation. This will allow the user to
access previous menu settings easily by using [(4J[©] keys.

PRON (New function with Firmware V20 or up)
This parameter will only take effect every time the controller is rebooted
During power-on initialization, the controller refers to the PRON setting,

If PRON=DIS, the PRON is disable.

If PRON=RUN, the controller will output ON.

If PRON=OFF, the controller will turn off the output, that is, MV1/MV2 are both set to 0%,
ALARM will also be released. (Reverse setting of Alarm will result in the opposite)

Press the up and down keys at the same time and hold for 2 seconds, the controller will switch
between "All Output/Alarm On" and "All Output/Alarm Off"
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1.3 Specifications

Specification C22 ‘ C62 C82 C83 C72 C42 R22
Power Supply 90 to 250VAC, 47 to63Hz, 20 to 28 VAC,47-63Hz / 11 to 40 VDC
Powerl C22/R22: 8VA, 4W Maximum., C62: 10VA, 5W Maximum., C72/C82/C83/C42: 12VA,6W Maximum
Consumption
Over Voltage
Il
Category
Signal Input
Type Thermocouple (J, K, T, E, B, R, S, N, L, U, P, C, D), RTD(PT100(DIN), PT100(JIS)), Current(mA), Voltage (V, mV)
Resolution 18 Bits

Sampling Rate

5 Times / Second (200msec)

Maximum Rating

-2VDC minimum, 12VDC maximum

Type Range Accuracy @ 25°C Input Impedance
J -120°C to 1000°C ( -184°F to 1832°F) 1+2°C 2.2MQ
K -200°C to 1370°C (-328°F to 2498°F) 1+2°C 2.2MQ
T -250°C t0 400°C ( -418°F to 752°F) 1+2°C 2.2MQ
E -100°C to 900°C ( -148°F to 1652°F) 12°C 2.2MQ
B 0°C to 1820°C (32°F to 3308°F) 12°C (200°C to 1800°C) 2.2MQ
R 0°C to 1767.8°C (32°F to 3214°F) 12°C 2.2MQ
S 0°C to 1767.8°C (32°F to 3214°F) 12°C 2.2MQ
N -250°C to 1300°C ( -418°F to 2372°F) +2°C 2.2MQ
Inout L -200°C to 900°C ( -328°F to 1652°F) +2°C 2.2MQ
Characrieristics U -200°C to 600°C (-328°F to 1112°F) +2°C 2.2MQ
P 0°C to 1395°C (32°F to 2543°F) +2°C 2.2MQ
C 0°C to 2300°C (32°F to 4172°F) +2°C 2.2MQ
D 0°C to 2300°C (32°F to 4172°F) +2°C 2.2MQ
0°C to 1880°C (32°F to 3416°F) o
Land Jewel | ot available for C22, C62 & R22) £2°C 22MQ
PT100(DIN) | -210°C to 700°C ( -346°F to 1292°F) +04°C 1.3KQ
PT100(JIS) | -200°C to 600°C ( -328°F to 1112°F) +04°C 1.3KQ
mA -3mA to 27mA +0.05% 2.5Q
VDC -1.3VDC to 11.5VDC +0.05% 1.5MQ
mV 0 to 50mV +0.05% 2.2MQ
Terr;feer;ture 1.5uV /°C for all inputs except mA input, 3.0uV /°C for mA
Ssg;z:al‘niaed Thermocouple: 0.2 yV /°Q; 3-wire RTD: 2.6°C /Q of Difference of Resistance of two leads
Effect 2-wire RTD: 2.6°C /Q of Sum of Resistance of two leads
Burn-out Current 200nA
CMRR 120 dB
NMRR 55dB
Sensor Break Sensor open for Thermocouple, RTD and mV inputs, Sensor short for RTD input,
Detection Below 1mA for 4-20mA input, Below 0.25VDC for 1 - 5VDC input, Not available for other inputs.
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C22 C62 C82 C83 C72 C42 R22

Specification
Within 4 seconds for Thermocouple, RTD and mV inputs, 0.1 second for 4-20mA and 1 - 5VDC inputs.

Sensor Break
Response Time

Remote Set Point Input

Type Linear Current, Linear Voltage
Range -3mA to 27mA, -1.3VDC to 11.5VDC
Accuracy 10.05 %
E;rr:‘t%eptsi;: Not Available | Not Available Available Available Available Available Not Available
Input Impedance Current: 2.5Q, Voltage:1.5MQ
Resolution 18 Bits
Sampling Rate 1.66 Times/Second
Maximum Rating 280mA maximum for Current Input, 12VDC Maximum for Voltage Input
Ten:f;;fe;stture +1.5uV/°C for Voltage Input, £3.0uV/°C for Current Input
Sensor Break Below 1mA for 4-20mA input, Below 0.25VDC for 1 - 5VDC input, Not available for other inputs.
Sensor Break
Responding 0.1 Second
Time
Event Input
Number of Event 1 9 6 6 9 6 9
Inputs
Logic Low -10VDC minimum, 0.8VDC maximum.
Logic High 2VDC minimum, 10VDC maximum
Functions See the availability table
CT Input
CT Type CT98-1
Accuracy 15%of Full-scale Reading +1 Digit.
Input Impedance 2940
Meas:;‘;g‘e”t 0 to 50AAC
Output of CT 0to 5VDC
Sampling Rate 1 Time/Second
Output 1 /Output 2

Type Relay, Pulsed Voltage, Linear Voltage or Linear Current
Relay Rating 2A,240V AC,200000 Life Cycles for Resistive Load
Pulsed Voltage Source Voltage 5VDC, Current Limiting Resistance 66Q
Linear Oqtput 15 Bits
Resolution
Linear Qutput 0.02% for full load change
Regulation
Linear Output 0
Settling Time 0.1 Sec (Stable t0 99.9%)
L'“;;S:;p“t 0 - 22.2mA (0 - 20mA/4 - 20mA), 0 - 5.55VDC (0 - 5VDC, 1 - 5VDC),0 - 11.1VDC (0 - 10VDC)
Isolation
Breakdown 1000 VAC
Voltage
Temperature 0 °
Effect +0.01% of Span/ °C
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Specification C22 C62 C82 C83 C72 C42 R22
L°‘i‘d Capacity of Linear Current: 500Q max., Linear Voltage: 10KQ min
Linear Output
Alarm
Relay Type Form A
2A,240VAC,200000 Life Cycles for Resistive Load

Maximum Rating

Alarm Functions

Dwell Timer, Deviation Low, Deviation High, Deviation In-Band, Deviation Out of Band, Process High, Process Low, Range High,
Range Low, Range High Low, Profile Hold Back, Profile end, Heater Break, Heater Short, Event Input 1 & Event Input 2 controlled
alarm Output

Latching, Hold, Normal, Latching/Hold, Setpoint Holding, Latching None Reset

Alarm Mode
Dwell Timer 0.1 t0 4553.6 Minutes
Data Communication
Interface RS-485
Protocol Modbus RTU (Slave Mode)
Address 110 247
Baud Rate 2.8KBPS to 115.2KBPS
Parity Bit None, Even or Odd
Stop Bit 1 or 2 Bits
Data Length 7 or 8 Bits
Comglzjfrflécratwn 160 Bytes
Analog Retransmission
Output Signal 4-20mA, 0-20 mA,0 - 10VDC
Resolution 15 Bits
Accuracy 40.05% of Span £ 0.0025% / °C
Load Resistance 0 to 500Q for current output, 10KQ minimum for Voltage Output
Rglj}lzlt"iton 0.01% for full load change
O““’#.t Setting 0.1Second (stable to 99.9%)
ime
Isolation .
Breakdown 1000VAC min
Integre&l Linearity £0.005% of span
rror
Temperature £0.0025% of span /°C
Saturation Low OmA or 0VDC
22.2mA or 5.55V,11.1V min

Saturation High

0-22.2mA (0 - 20mA/4 - 20mA), 0 - 5.55VDC (0 - 5VDC, 1 - 5VDC),0 - 11.1VDC (0 - 10VDC)

Linear Output

Ranges

User Interface

Keypad 4 Keys
Display Type 4 Digit LCD Display
No of Display 2 2 3 3 3 3 2
UppeSriEéSp'ay 0.4”(10mm) | 058" (15mm) | 0.7 (17.7mm) | 0.7 (17.7mm) | 058" (15mm) | 0.98" (25mm) 0.31” (8mm)
Lowesrigés"'ay 019’ (4.8mm) | 0.3 (7.8mm) | 04’(11.2mm) | 04" (11.2mm) | 0.32°(8.3mm) | 0.55 (14mm) | 0.25" (6.5mm)

Programming Port
Interface Micro USB
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Specification C22 C62 C82 C83 C72 C42 R22
PC
Communication Firmware upgrade
Function
Control Mode
Output 1 Reverse (Heating) or Direct (Cooling) Action
Output 2 PID cooling control, Cooling P band 50~300% of PB, Dead band -36.0 ~ 36.0 % of PB
ON-OFF 0.1~50.0°C (0.1~90.0°F) hysteresis control (P band = 0)
Por PD 0 - 100.0 % offset adjustment
PID Fuzzy logic modified Proportional band 0.1 ~ 500.0°C(0.1~900.0°F), Integral time 0 — 3600 Secs, Derivative Time 0 - 360.0 Secs
Cycle Time 0.1 t0 90.0 Seconds
Manual Control Heat (MV1) and Cool (MV2)
Auto-Tuning Cold Start and Warm Start
Failure Mode Auto transfer to manual mode while sensor break or A-D Converter damage
Ramping Control 0 to 500.0°C (0 to 900.0°F)/Minute or 0 to 500.0°C (0 to 900.0°F)/Hour Ramp Rate
Digital Filter
Function First Order
Time Constant 0,0.2,0.5,1, 2,5, 10, 20, 30, 60 Seconds, Programmable
Profiler
Availability No No Option Option Option Option No
No of Programs NA NA 1Program with 164}83(:3;::;: \;)/irtﬁI:g)ghriisegiheﬁ?Sch 8 Segments or NA
Environmental and Physical Specifications
e
Humidity 0t0 90 % RH (Non-Condensing)
Altitude 2000 Meters Maximum
Pollution Degree |l
anaton 20MQ Minimurm (@500V DC)
g‘ti'fncsz'rf 2000VAC,50/60 Hz for 1 Minute
raton 10 to 55 Hz, 10m/s2for 2 Hours
Reiihs(t)grlice 200 mis#(20g)
Housing Flame Retardant Polycarbonate
Mounting Panel Panel Panel Panel Panel Panel DIN-Rail
DIN Size 1132 1116 1/8 1/8 9/64 1/4
(V'alﬂfg)s'("r;‘fn) 482492 484859 48*96*59 964859 727259 969659 2259683
DF?:;ZIB(;hrIr?)d 84 50 50 50 50 50
Cut Out
Dimensions 45222 45*45 45*92 92*45 68*68 92*92
(mm)
Weight (grams) 120 160 220 220 190 290 160
Approval Standards
Safety UL 61010-1, 3rd Edition, CAN/CSA-C22.2 No. 61010-1(2012-05), 3rd Edition, ROHS, REACH
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Specification C22 C62 C82 C83 C72 C42 R22
Protective Class IP50 for the front panel, IP20 for rear terminals and housing. All indoor use.
EMC EN61326

1.4 Ordering Code

1.4.1 C22 Ordering Code

a- OO0 O

4: 90 to 250 VAC, 47-63Hz
5: 20 to 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1
1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q, aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Output 2/ Alarm 1
0: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q, 7aW *2)
Isolated 4-20mA/0-20mA (OM98-3)
. Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC /40mA (OM94-7)

SUSC

Option1
0: None
1: RS-485

2: 1 Event Input
3: 1 CT Input

Option 2
0: None
1: Retransmission 4-20mA/0-20mA (OM98-3)
2: Retransmission 0-10V (OM98-5)

3: Alarm2 (Form A Relay)

Special Code
Standard leave blank
Special order AA-ZZ
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1.4.2 C62 Ordering Code

C62-

Power Input
4: 90 to 250 VAC, 47-63Hz
5: 20 to 28 VAC, 47-63Hz / 11 t0 40 VDC

Output 1

1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q, %W *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

0utput 2/Alarm 1
: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q, 7aW *2)
Isolated 4-20mA/0-20mA (OM98-3)
. Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC/40mA (OM94-7)

U

Alarm 2
0: None
1: Form A Relay (2A, 250V)

Option 1

0: None
1: RS-485

Option 2
0: None
1: 2 Event Inputs

2: 1 EventInputand 1 CT Input
3: 2 CT Inputs

Option 3

0: None

1: Retransmission 4-20mA/0-20mA (CM98-3)
2: Retransmission 0-10VDC (CM98-5)

3: Alarm 3 Form A Relay (2A, 250V)

Option 4

0: None
1: Terminal Cover

Special Code

0

Standard leave blank
Special order AA-ZZ
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1.4.3 C82, C83, C42 Ordering Code

e ] IO O I L L DL

- OOooodot o 4
WQ oot o Lo

Power Input
4: 90 to 250 VAC, 47-63Hz
5. 20to 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1

1: Form A Relay (2A, 250V)
SSRD, 5VDC/30mA (33Q, W *2)
Isolated 4-20mA/0-20mA (OM98-3)
Isolated 0-10VDC (OM98-5)

: SSRD, 14VDC/40mA (OM94-7)

Qawhn

Output 2/ Alarm 1
0: None

1: Form A Relay (2A, 250V)

2. SSRD, 5VDC/30mA (33Q, aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Alarm 2 to 3
0: None
1: Form A Relay on Alarm 2 (2A, 250V)
2. Form A Relay on Alarm 2 to 3 (2A, 250V)

Event Inputs
0: None
1: 6 Event Inputs

Option 1
0: None
1: RS-485 and Remote Set point

Option 2
0: None
1: 1 CT Input and Remote Set point

2. 2 CT Inputs and Remote Set point

Option 3
: None

Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point

Retransmission 0-10VDC (CM98-5) and Remote Set point

Alarm 4 and Remote Set point

Alarm 4, Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point

Alarm 4, Retransmission 0-10VDC (CM98-5) and Remote Set point

a2

Option 4
0: None
1: Terminal Cover

2: Ramp and Soak Profiler

3: Terminal cover and Ramp and Soak Profiler

Special Code
Standard leave blank: Special order AA-ZZ
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1.4.4 C72 Ordering Code

mq ooooitl O L0

Power Input
4: 90 to 250 VAC, 47-63Hz
5. 20to 28 VAC, 47-63Hz / 11 to 40 VDC

Output 1

1: Form A Relay (2A, 250V)
SSRD, 5VDC/30mA (33Q, YW *2)
Isolated 4-20mA/0-20mA (OM98-3)
Isolated 0-10VDC (OM98-5)

: SSRD, 14VDC/40mA (OM94-7)

Qawhy

Output 2/ Alarm 1
0: None

1: Form A Relay (2A, 250V)

2: SSRD, 5VDC/30mA (33Q, W *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Alarm 2 to 3
0: None
1: Form A Relay on Alarm 2 (2A, 250V)
2. Form A Relay on Alarm 2 to 3 (2A, 250V)

Event Inputs
0: None
1: 2 Event Inputs

Option 1
0: None
1: RS-485 and Remote Set point

Option 2
0: None
1: 1 CT Input and Remote Set point

2. 2 CT Inputs and Remote Set point

Option 3
0: None
1: Retransmission 4-20mA/0-20mA (CM98-3) and Remote Set point
2. Retransmission 0-10VDC (CM98-5) and Remote Set point

3. Alarm 4 and Remote Set point

Option 4
0: None
1: Terminal Cover

2: Ramp and Soak Profiler

3. Terminal cover and Ramp and Soak Profiler

Special Code
Standard leave blank
Special order AA-ZZ
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1.4.5 R22 Ordering Code

- Q000 OO

4: 90 to 250 VAC, 47-63Hz
5: 20 to 28 VAC,47-63Hz / 11 to 40 VDC

Output 1
1: Form A Relay (2A, 250V)

2. SSRD, 5VDC/30mA (33Q, aW *2)
3: Isolated 4-20mA/0-20mA (OM98-3)
5: Isolated 0-10VDC (OM98-5)

C: SSRD, 14VDC/40mA (OM94-7)

Output 2/ Alarm1
: None

Form A Relay (2A, 250V)

SSRD, 5VDC/30mA (33Q), YW *2)
Isolated 4-20mA/0-20mA (OM98-3)
. Isolated 0-10VDC (OM98-5)

C SSRD, 14VDC /40mA (OM94-7)

a2 o

Option1
0: None
1: RS-485

2: 1 Event Input (E1)
3: 1CT Input (CT1)

Option 2
None
Retransmission 4-20mA/0-20mA (OM98-3)
Retransmission 0-10V (OM98-5)

Alarm2 (Form A Relay)

1 Event Input (EI2)

1 CT Input (CT2)

A

Special Code
Standard leave blank
Special order AA-ZZ

1.4.6 Accessories

OM94-7 = 14VDC/40mA SSR Drive Module

OM98-3 = Isolated 4-20mA/0-20mA Analog Output Module

OM98-5 = Isolated 0-10VDC Analog Output Module

CM98-3 = Isolated 4-20mA/0-20mA Retransmission Module for all models except C22 & R22
CM98-5 = Isolated 0-10VDC Retransmission Module for all models except C22 & R22
PA98-1 = USB Programming Adaptor

CC98-1 = Programming Port Cable (1.5m)

CT98-1 = Current Transformer

DC94-1 = Isolated 20V,20mA DC Output Power Supply

DC94-2 = Isolated 12V,40mA DC Output Power Supply

DC94-3 = Isolated 5V,80mA DC Output Power Supply

Note: DC94-1, DC94-2, DC94-3 can be inserted in the output2 location on all the models for transducer
power supply.
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1.4.7 Related Products
BC-Set Pro = Configuration Software
1.5 Programming Port

A Micro USB Port provided on the controller can be used to connect to a PC by using a
programming port cable (CC98-1) and a programming adapter (PA98-1) for firmware upgrades. The
controller can also be connected to an ATE system for automatic calibration and testing using the micro-
USB port. The programming port is used for off-line automatic setup and testing procedures only. Do not
attempt to make any connections to this port while the controller is being used during normal operation.

Micro USB Prggramming Port

Rear Terminals < =i . > Front Panel
| g i ront Pane
T=
oo :| '

n;mggg O ||
. o=q[] Bt

1-3 Programming Port

Programming Port
Cable CC98-1

, Programming
—Adaptor

PA98-1

1-4 Programming Port Connection with Programming Port Adaptor
1.6 Keys and Displays
KEYPAD OPERATION
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SCROLL KEY: (=]

This key is used to select a parameter to be viewed or adjusted.
UP KEY: (4]

This key is used to increase the value of the selected parameter.

DOWN KEY: [*J
This key is used to decrease the value of the selected parameter.

RESET KEY: [R]

This key is used to:

1. Revert the display to the home screen.

2. Reset a latching alarm once the alarm condition is removed.

3. Stop manual control mode, Auto-Tuning mode or calibration mode.

4. Clear an Auto-Tuning or communication error message.

5. Restart the dwell timer when the dwell timer has timed out.

6. Enter the manual control menu if a failure mode occurs.
ENTER KEY:

Press [=] and hold for 5 seconds or longer to:

1. Enter the setup menu. The display will show. SEE

2. Enter the manual control mode. The display will show.

3. Enter the Auto-Tuning mode. The display will show.

4. Perform TAL ] calibration of a selected parameter during the calibration
L QI‘ ]
procedure. The = display will show

Press and hold [=] for 6.2 seconds, then let go, to select manual control mode.
Press and hold (2] for 7.4 seconds, then let go to select Auto-Tuning mode.
Press and hold for 8.6 seconds, then let go to select calibration mode.

During power-up, the upper display will show PROG and the lower display will show the
Firmware version for 6 seconds.

Process
Value, Menu :
® /x Output Indicator
Process Unit ¢ e — =5w
—_ = \czz\ s
Communication ¢ TroE e opriary | | — Alamm Indicator
Indicator TT——dowm | B 120 A2
il RARA
T »TUNE i > i
Manual Mode «— el A NUA RUARA( Set Point or Control Output
Indicator ) ‘ g
() A v R
/ ,,/' ) ( - . ) > 4 User Access Buttons for
Auto tuning Indicator 4 FA — — . ——— ] Menu Access and Set Point
Adiustment

Lock Indicator

1-5 C22 Front Panel Keys and Display
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Process Unit =

Output Indicator g

e
Sy

Alarm Indicator ¢__
S

Manual Mode
Indicator

/,..

L
va

v

ra

Process Value, Menu

g ) I M
\W AN, W

” Symbol, Error Code

|| > Auto tuning Indicator

> Set Point or Control

Qutput

» Lock Indicator

-l fEﬁ UT{ OUT2
ALZ'MANU TUNE~ SV
Communication ¢ {M_‘g} CONM “.Q
Indicator
) & & 63
| @ A ¥ R
1-6 C62 Front Panel Keys and Display
Process Unit « -~

Process Value, Menu ¢
Symbol, Error Code

Alarm Indicator ¢

I iy
Output Indicator « AL2 % % g g
\ AL3 e o e o

Manual Mode

Indicator

Communication ¢—__

Indicator

Lock Indicator «—

4 User Access Buttons for

fwwmw
JI7~'HMWMI

i L
AL MVETIME 1
UT10UT2
R
[ O oy
4
e Y f Y
| - p—
o) R
F— F—
S G -
X/ A

1-7 C82 Front Panel Keys and Display
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Adiustment

> Set Point or Control

Qutput

> Auto tuning Indicator

» MV & TIME Indicator

\ 4 User Access Buttons for
Menu Access and Set Point
Adiustment



Auto tuning Indicator Process Unit

“/’

Alarm Indicator \
Output Indicator \

Manual Mode
Indicator

Communication <]
Indicator

Lock Indicator /

c83

w Er’ ,_’ VIM

3583

MV & TIME lndicatork/

Process Value, Menu

/’ Symbol, Error Code

—> 4 User Access Buttons for
R A Menu Access and Set Point
Adiustment
@ 4

3 Set Point or Control
Output

1-8 C83 Front Panel Keys and Display

Process Unit‘\~

Alarm Indicator \

MV & TIME

R
Indicator |

MVETIME

Output Indicator ¢

Manual Mode «l
Indicator L

| Process Value, Menu

%/’ Symbol, Error Code
iy Vg Vamm g. S L Set Point or Control

Output
SV

—> Lock Indicator

Auto tuning ’// .

Indicator /

Commynlcatuon
Indicator

7

»

» 4 User Access Buttons
for Menu Access and
Set Point Adiustment

1-9 C72 Front Panels Keys and Display
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Process Unit¢._

~

Alarm Indicator,

ALY
AL2
AL3

ALL

MV & TIME Indicatore__
2y — A5

—

Output Indicator ¢—_

—

MVeETIME

R .
IALINALIN

8 AR * |

C42

Process Value, Menu
Symbol Error Code

_> Set Point or Control
Output

> Lock Indicator

. 1) § omz
Manual Mode Indicator ¢ —«MNUIUNE
Auto tuning Indicator (vff f
Communication i/
Indicator
@

»

&

_, 4 User Access Buttons for
Menu Access and Set Point
Adiustment

1-10 C42 Front Panel Keys and Display

Process Unit \

Process Value, Menu ¢

Symbol, Error Code

Set Point or Control Output L

Output Indicator \

. -
Alarm Indicator | l

Manual Mode <

Indicator

Communication —

Indicator

| Auto tuning Indicator

5 Lock Indicator

3 0

4 User Access Buttons for

Menu Access and Set Point
Adiustment

T

1-11 R22 Front Panel Keys and Display
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ARBLICL DA EE FFIGE
HHI | KRLL MM NN
Oo/PPQLRFSETEUL
VIV IWW XA YYZ!.

1-12 How Characters are Displayed on the LCD screen

1.7 Menu Flowchart
The Menu has been divided into 5 groups. They are as follows:

1. User Menu
2. Setup Menu
3. Manual Mode Menu
4. Auto-Tuning Mode Menu
5. Calibration Mode Menu
Setup Manual Mode Auto-Tuning Calibration
User Menu Menu Q e e
Mode Mode
¥ 7.4 Sec 8.6 Sec 9.8 Sec
PV.,8V
2 Sec Min
3 Sec Max
To access To access To start To start To access
parameter parameter in Manual Control Auto-Tuning Calibration Mode,
In the User Menu, the Setup Menu, Mode, Refer to Mode, Refer to Refer to
Refer to Refer to Section 1.7.3 Section 1.7.4 Section 1.7.5
Section 1.7.1 Section 1.7.2

Press (=] for the next parameter
Press (=] and [(«] key to return to the previous parameter.

1.7.1 User Menu
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The below user menu parameters are available depends on the user selection.

cn PVSV |«
S
[©)[4] "
SP1
@] sP2 @
©)a]| sP3
@] sP4 ([
@)]| spPs
G]| sps
Q]| sPr |®
@)a]| SFR
@[]| cTIrR
@&)| cTR |®
@)[s]| DTMR
G)[a]| PAsS
G| RuN
@)[a]| cYCR
G)[a]| STEP
G| TIMR
©)[a]| SEL1
G| sEL2
©J&]| SEL3
G&]| SEL4
G]| SEL5
@J]| SEL6
G| SEL7
©)a]| sEL8

1.7.2 Setup Menu
The setup menu has been categorized into eight categories. They are listed as below.

Basic Menu

Output Menu

Alarm Menu

Event Input Menu

User Select Menu
Communication Menu

Current Transformer Input Menu
Profile Menu

© N gD~

1.7.2.1 Basic Menu (bASE)
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Use [4J or [ key to get bASE in the lower display then use (=] key to enter to basic
menu parameters.

(4] Y]
SET bASE
@E] S
]
oFs1 [©
@)[a] | OFs2 =
[@)[a] | OFs3 =
B INPT =
@A) | UNT =
@) bp =
@)&]| NLO =
B INH 2
@] | sPiL =
@] | SPIH =
&) | FLT =
@] | DISP =
] P =
G T E
CE] 1 ©
@A) | RAMP =
CE] RR °
[@][a] | RETY =
[@)[a] | RELO =
@A) | REHI =
@)&] | RMSP =
[G)A]| RNL =
E)A]| RNH =
[©][a] | CODE =
G)A] | OFTL =
G)A] | OFTH =
G)A] | cAL0 =
GJA) | CAHI =
Q)| SFT =
GA]| SFL1 =
G)A] | SFL2 =
GJA) | SFtH =
} ]

1.7.2.2 Output Menu (oUT)
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Use (4] or & key to get oUT in the lower display then use [=] key to enter to output
menu parameters.

(4] Y]
SET ou
y N
B
©)l]
y
oUT1
@A) o1TY (=
Q)| OIFT (=
@)a) | OM1HY (=
@A) | cye1r =
[@J&] | OFST =
Q)] | out2 =
@] | 02Ty =
@] | O02FT =
GA] | cye2 =
@A]| cpPB =
@] b °
GA]| PLL =
@] | PL1H =
@] | P2 =
QA | PL2H =
}

1.7.2.3 Event Input Menu (EI)

Use [« or XJ key to get El in the lower display then use [=] key to enter to event input
menu parameters.

(4] Y]
SET El
S
[©)[4]
e |
E1FN =
@A) sk =
@& | E2FN =
@) | sP3 =
@A) | E3FN =
EE]] sp4 =
@& | E4FN =
EA]] sps =
@A) | E5FN =
EA]] spe =
[©)&] | E6FN =
BA)| spr =
}

1.7.2.4 Alarm Menu (ALRM)
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Use (4] or & key to get ALRM in the lower display then use [=] key to enter to alarm
menu parameters.

(] oY)
SET “ALRM

S
(©][4]

G |

MFN [©
O] | AMMD B
&) | AHY =
& | MFT =
O] | asp =
©)&] | apv =
©)&] | apL =
@A) | A0T =
@A) | AFN =
©)&] | AMD =
&) | AHY =
EA] | AFT =
@A) | msp =
@& | ADv =
@] | ADL =
@A) | AoT =
@& | mFN =
EA] | mMD =
GJA] | AHY =
@& | mrr &
@& | msp =
EA] | Ay =
)] | AapL =
@& | MoT &
@& | MmN &
@& | mvmp =
@& | mHy =
@& | MmFT &
@& | msp &
@& | mpv =
@& | moL =
I Y B

1.7.2.5 User Select Menu (SEL)
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Use (4] or & key to get SEL in the lower display then use [©] key to enter to select the
user menu parameters.

(4] oY

SET SEL

E
]
@

)]
SEL1
©E [ sk
& [ seLs

[
]
[92]
m
'S
9 (9 (9] [9] [9 [9] [9] [o

1.7.2.6 Communication Menu (CoMM)

Use [« or XJ key to get CoMM in the lower display then use [©] key to enter into
communication menu parameters.
[4] o]

SET CoMM
y N
(@)[4] =
e8] B |
ADDR =
[@)[a] | BAUD =
[@)[a] | DATA =
@A) | PARI =
[QJa] | sTOP =
}

1.7.2.7 Current Transformer Input Menu (Ct)

Use [(«Jor XJ key to get Ct in the lower display then use [©] key to enter into Current
transformer (CT) input menu parameters.

(4] Y]
SET ct
r 3
(©](4]
@B v
HBEN =
@] | HBHY [&
©A] | HBIT =
&) | HB2T =
©&] | HSEN &
@& [ HsHY &
| HsiT &
@& | Hs2r &

1.7.2.8 Profile Menu (PRoF)
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Use (4] or & key to get PRoF in the lower display then use [=] key to enter into Profile
menu parameters.

(4] [
SET PROF

S

@]
=]
@A)
A 4 v

PROF = Q]| TSPT =
©J&] | RMPU = EE | rPT7 =
O] | STAR = ]| sk17 =
©E) | END = @] | TSPs =
@& | PFRR = @] | RPT8 =
©)&) | HBLO = @A) | skT8 =
@A) | HBHI = @] | TSP =
©)&] | HBT = @& | rrT9 B
@A) | cvel = @] | skT9 =
@) | CYerR [© G| Tspa =
&) | sTer = ©E] | rrTA B
@E) | TMR 2 @A) | skTA =
&) | STAT = @] TsPB =
©E) | TSP = @& | rrTB B
@& | rRPT1 = EA] | sktB =
&) | skt1 = @] 1spc =
@] | TSP2 = @] | rRPTC =
@& | rRPT2 B G| skrc [
@A) | skT2 (= Q]| TspD =
©E) | TSP = @& | rrTD &
@& | RT3 B | skip &
G| skt3 2 G| TsPE =
@] | TSP4 = ©Ja] | rrTE
©)a) | RPT4 = Cla] | sktE =
O] | skT4 = ©a) | TspF
@] | TSP5 = ©Ja] | rrTF &
@& | RPT5 [® ©a) | sktF =
B | sk15 [® © | 1spe &
@) | TsPe = @] | reTG &
@) | RPTE [© ©a] | skie &
@] | SKkT6 =

A

1.7.3 Manual Mode Menu
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HANd

SSec
5m w{
MV1
EE M
Sl FILE
\

Press key 5 Sec To execute the selected default program

1.7.4 Auto-Tuning Mode

A-t

Press(©] key 5 seconds to activate Auto-Tuning Mode

1.7.5 Calibration Mode

CALI

2 sec minimum,3 sec maximum

ADLO
©I] ADHI
EIE) RDL
©If RTDH
EA) cio
CE cHI
(e VT
CE vie
(IS YVNTH
) YTYTe
CE va
EE voe
E[ mA2L
CE| maG

A

Press(=] key for 2 seconds or longer (not more than 3 seconds) then release it to enter calibration Mode.
Press [©] Key for 5 seconds to perform calibration.
Note:

= Using Manual, Auto-Tuning, Calibration modes will break the control loop and change some
of the previous setting data. Make sure that the system is allowable to apply these modes.

= The flow chart shows a complete list of all parameters. For actual application, the number of
available parameters will vary depending on the setup and model of the controller and will be
less than that shown in the flow chart.

= The user can select up to 8 parameters to put in the user select menu by using the
SEL1~SEL8 parameters in the setup menu

1.8 Parameter Availability Table
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Register | Parameter | o) | c6) | cgp | c83 | c72 | c42 | R22 Existence Conditions
Address Notation

0 SP1 \ V v \ v V V| Exists unconditionally
C42/C82/C83/C72: Exists if E1FN selects SP2

1 SP2 V V V V V V V C62/C22/R22: Exists if E1FN exists and E1FN
selects SP2
C42/C82/C83/C72: Exists if E2FN selects SP3

2 SP3 V V Y V V V C62/R22: Exists if E2FN exists and E2FN
selects SP3

3 SP4 V V V Exists if E3FN selects SP4

4 SP5 V V V Exists if E4FN selects SP5

5 SP6 V V V Exists if ESFN selects SP6

6 SP7 V V V Exists if EGFN selects SP7
C42/C82/C83:
Exists if ATFN selects DTMR or A2FN selects
DTMR or A3FN selects DTMR or A4FN selects
DTMR
C72: Exists if ATFN selects DTMR or A2FN
selects DTMR or A3FN selects DTMR or OFS3

7 DIMR 1 Vo Vo VoV VoV V) selects AL4 and A4FN selects DTMR
C62: Exists if ATFN selects DTMR or A2FN
selects DTMR or OFS3 selects ALM3 and A3FN
selects DTMR
C22/R22: Exists if A1FN selects DTMR or A2FN
selects DTMR

8 INPT V v v V \ \ V| Exists unconditionally

9 UNIT V v v V \ \ V| Exists unconditionally

10 DP V v v V \ \ V| Exists unconditionally

11 INLO v V V v V V V Exists if INPT selects 4-20, 0-20, 0-5V, 1-5V, 0-

12 INHI V V V V V V V 10 or 0-50

13 SP1L V ) ) V \ \ \ Exists unconditionally

14 SP1H V ) ) V \ \ \ Exists unconditionally

15 FILT V ) ) V \ \ \ Exists unconditionally

16 DISP ) V \ \ Exists unconditionally

17 PB V ) ) V \ \ \ Exists unconditionally

= e Ty ExistsifPBI# 0

20 OuUT1 V \ \ V V V V| Exists unconditionally

21 o1TY V \ \ V V V V| Exists unconditionally

22 O1FT \ v v \ v v V| Exists unconditionally

23 O1HY V V V V V V V Exists if PB1=0

24 CYC1 V V V V V V V Exists if PB1# 0

25 OFST V V V V V V V Exists if PB1Z0and TI=0

26 RAMP \ v v \ v v V| Exists unconditionally

27 RR v V V v V V V Exists if RAMP selects MINR or HRR

28 OuUT2 V \ \ V V V V| Exists unconditionally

gg 8;?{ x x x x x x x Exists if OUT2 selects COOL or AL1 or RAL1

31 CYC2 v V V v V V V

32 CPB V V V V V V V Exists if OUT2 selects COOL

33 DB V V V V V V V

34 A1FN V V V V V V V Exists if OUT2 selects AL1 or RAL1
C42/C82/C83/C72: Exists if OUT2 selects AL1
or RAL1 and A1FN selects DTMR, DEHI,
DELO, DBHI, DBLO, PVHI, PVLO, H. BK, H.ST,
RG.HI, RG. LO, RG.H.L, PFHB, PFED

35 ATMD V V V V V V V C62/C22/R22: Exists if OUT2 selects AL1 or

RAL1 and A1FN selects DTMR, DEHI, DELO,
DBHI, DBLO, PVHI, PVLO, H. BK, H.ST, RG.HI,
RG.LO,RGH.L
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Register
Address

Parameter
Notation

C22

C62

C82

C83

C72

C42

R22

Existence Conditions

36

A1HY

Exists if OUT2 selects AL1 or RAL1
and A1FN selects DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

37

ATFT

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

38

A1SP

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects PVHI, PVLO, RG.HI, RG.LO, RG.H.L

39

A1DV

Exists if OUT2 selects AL1 or RAL1 and A1FN
selects DEHI, DELO, DBHI, DBLO, RG.HI,
RG.LO,RG.H.L

40

A20T

C42/C82/C83/C72/C62: Exists unconditionally
C22/R22: Exists if OFS2 selects AL2

41

A2FN

C42/C82/C83/C72/C62: Exists unconditionally
C22/R22: Exists if OFS2 selects AL2

42

A2MD

C42/C82/C83/CT72/C62: Exists if A2FN selects
DTMR, DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
PFHB, PFED, E1.C.O, or E2.C.0

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGHL, E1.C.00rE2.C.O

43

A2HY

C42/C82/C83/C72/C62: Exists if A2FN selects
DEHI, DELO, DBHI, DBLO, PVHI, PVLO,
RG.HI, RG.LO, RG.H.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, RG.HI, RG.LO, RG.H.L

44

A2FT

C42/C82/C83/C72/C62: Exists if A2FN selects
DTMR, DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, RG.HI, RG.LO, RG.H.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, RG.HI, RG.LO, RG.H.L

45

A2SP

C42/C82/C83/C72/C62: Exists if A2FN selects
PVHI, PVLO, RG.HI, RG.LO, RG.H.L
C22/R22: Exists if OFS2 selects AL2 and A2FN
selects PVHI, PVLO, RG.HI, RG.LO, RG.H.L

46

A2DV

C42/C82/C83/CT72/C62: Exists if A2FN selects
DEHI, DELO, DBHI, DBLO, RG.HI, RG.LO,
RG.H.L

C22/R22: Exists if OFS2 selects AL2 and A2FN
selects DEHI, DELO, DBHI, DBLO, RG.H],
RG.LO, RG.H.L

47

A30T

48

A3FN

C82/C83/C72/C42: Exists unconditionally
C62: Exists if OFS3 is set to ALM3

49

A3MD

C82/C83/C72/C42: Exists if A3FN is set to
DTMR, DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
PFHB, PFED

C62: Exists if OFS3 s is set to ALM3, or if A3FN
is set to DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L
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Register
Address

Parameter
Notation

C22

C62

C82

C83

C72

C42

R22

Existence Conditions

50

A3HY

C82/C83/C72/C42: Exists if ASFN is set to
DEHI, DELO, DBHI, DBLO, PVHI, PVLO, H.
BK, H.ST, RG.HI, RG. LO, RG.H.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,

51

A3FT

C82/C83/C72/C42: Exists if ASFN is set to
DTMR, DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RGH.L,

52

A3SP

C82/C83/C72/C42: Exists if A3FN is set to
PVHI, PVLO, RG.HI, RG. LO, RG.H.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set, PVHI, PVLO, RG.HI, RG. LO, RGH.L,

53

A3DV

C82/C83/C72/C42: Exists if ASFN is set to
DEHI, DELO, DBHI, DBLO, RG.HI, RG. LO,
RG.H.L,

C62: Exists if OFS3 is set to ALM3, or if A3FN
is set to DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, RG.HI, RG. LO, RG.H.L,

54

A40T

56

A4FN

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10
C72: Exists if OFS3 selects AL4

56

A4MD

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V,A.1.5V,0or A.0.10 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L, PFHB, PFED

C72: Exists if OFS3 selects AL4 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L, PFHB, PFED

57

A4HY

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,
C72: Exists if OFS3 selects AL4 and A4FN
selects DEHI, DELO, DBHI, DBLO, PVHI,
PVLO, H. BK, H.ST, RG.HI, RG. LO, RG.H.L,

58

AAFT

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L

C72: Exists if OFS3 selects AL4 and A4FN
selects DTMR, DEHI, DELO, DBHI, DBLO,
PVHI, PVLO, H. BK, H.ST, RG.HI, RG. LO,
RG.H.L

59

A4SP

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20, A.0.5V, A.1.5V or A.0.10 and A4FN
selects PVHI, PVLO, RG.HI, RG. LO, RG.H.L,
C72: Exists if OFS3 selects AL4 and A4FN
selects PVHI, PVLO, RG.HI, RG. LO, RG.H.L,
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Rogister. | Parameter | c2 | ce2 | Cs2 | €83 | C72 | C42 | R22 Existence Conditions
ress Notation

C42/C82/C83: Exists if OFS3 selects A.4.20,
A.0.20,A.0.5V,A.1.5V or A.0.10 and A4FN
selects DEHI, DELO, DBHI, DBLO, RG.HI, RG.

60 A4DV \Y \Y \Y \Y LO,RG.H.L
C72: Exists if OFS3 selects AL4 and A4FN
selects DEHI, DELO, DBHI, DBLO, RG.HI, RG.
LO,RG.H.L

61 BPL1 \Y v v \Y ) ) ) Exists unconditionally

62 BPL2 \Y v v \Y ) ) ) Exists unconditionally

63 CJCL v V V v V V V| Exists unconditionally

64 PV64 \Y v v \Y ) ) ) Exists unconditionally

65 SV65 \ \ \ \ v v V| Exists unconditionally

66 MV166 \ \ \ \ v v V| Exists unconditionally

67 MV267 \ \ \ \ v v V| Exists if OUT2 selects COOL

68 TIMER \ \ \ \ v v V| Exists unconditionally

69 EROR \ \ \ \ v v V| Exists unconditionally

70 MODE \Y v v \Y ) ) ) Exists unconditionally

71 PROG71 V V V V V V V| Exists unconditionally

72 CMND V ) ) V \ \ \ Exists unconditionally

73 JOB1 V ) ) V \ \ \ Exists unconditionally

74 JOB2 V ) ) V \ \ \ Exists unconditionally

75 JOB3 V v v V \ \ V| Exists unconditionally

76 CJCT V v v V \ \ V| Exists unconditionally

77 ADLO V v v V \ \ V| Exists unconditionally

78 ADHI V v v V \ \ V| Exists unconditionally

79 RTDL V ) ) V \ \ \ Exists unconditionally

80 RTDH V ) ) V \ \ \ Exists unconditionally

81 CJLO V V V V V V V| Exists unconditionally

82 CJHI V ) ) V \ \ \ Exists unconditionally

83 VL V ) ) V \ \ \ Exists unconditionally

84 V1G V v v V \ \ V| Exists unconditionally

85 MA1L V v v V \ \ V| Exists unconditionally

86 MA1G V v v V \ \ V| Exists unconditionally

87 VaL v \ v v Exists if OFS1 does not select NONE and OFS2

88 V2G V v V V does not select NONE and OFS3 does not

89 MA2L \Y v \Y V select NONE
Exists if OFS1 does not select NONE and OFS2

90 MA2G v % Y V does not select NONE and OFS3 does not
select NONE

91 PL1L v v v v V V V .

2 PL1H v v v v v v v Exists if PB1# 0

gi IE:II_-?I-l x x x x x x x Exists if OUT2 selects COOL

95 SEL1 \ v v \ v v V| Exists unconditionally

96 SEL2 \ v v \ v v V| Exists unconditionally

97 SEL3 V \ \ V V V V| Exists unconditionally

98 SEL4 V \ \ V V V V| Exists unconditionally

99 SEL5 V \ \ V V V V| Exists unconditionally

100 SEL6 \ \ \ V \ \ \ Exists unconditionally

101 SEL7 \ \ \ V \ \ \ Exists unconditionally

102 SEL8 V ) ) V ) ) V| Exists unconditionally

103 OFS1 V ) ) V ) ) V| Exists unconditionally

104 OFS2 V ) ) V ) ) V| Exists unconditionally

105 OFS3 ) ) V ) ) Exists unconditionally

106 RETY Y V V V V V V| C42/C82/C83: Exists if OF S3 selects 4-20, 0-

107 RELO Y v V v \ \ V| 20,0-5V,1-5V, 0-10, A.4.20, A.0.20, A.0.5V,
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Register | Parameter | o) | c6) | cgp | c83 | c72 | c42 | R22 Existence Conditions
Address Notation
A.1.5V,0r A.0.10
C72/C62: Exists if OFS3 selects 4-20, 0-20, 0-
108 REHI V V V V V V V 5V, 1-5V, 0-10
C22/R22: Exists if OFS2 selects 4-20, 0-20, 0-
5V, 1-5V, 0-10
109 ADDR V V V V V V V
110 BAUD V V V V V V V
111 DATA V V V Y V V V Exists if OFS1 selects RS-485
112 PARI V V V V V V V
113 STOP V V V V V V V
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2
14 CTIR VoLV VYV Y Y Y e Exists if OFS2 selects CT1.2
C22/R22: Exists if OFS1 select CT1
C42/C82/C83/C72: Exists if OFS2 selects
CT1.2
15 CT2R VL VL VY Y Y eea: Exists if OFS2 selects EIL CT or CT1.2
R22: Exists if OFS2 selects CT2
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2
C62: Exists if OFS2 selects EI. CT or CT1.2
16 HBEN VL VLV Y Y Y Y oo Exists if OF S selects CT1
R22: Exists if OFS1 selects CT1 or OFS2
selects CT2
117 HBHY V V V V V V V Exists if HBEN is exist and HBEN selects ON
118 HB1T V V V v V V V Exists if CT1R exists and HBEN selects ON
119 HB2T V V v V V V Exists if CT2R exists and HBEN selects ON
C42/C82/C83/C72: Exists if OFS2 selects CT1
orCT1.2
C62: Exists if OFS2 selects EI. CT or CT1.2
120 HSEN VPV vV Y YV e Exists if OFST selects CT1
R22: Exists if OFS1 selects CT1 or OFS2
selects CT2
121 HSHY V V V V V V V Exists if HSEN exists and HSEN selects ON
122 HS1T V V V V V V V Exists if CT1R exists and HSEN selects ON
123 HS2T V V V V V V Exists if CT2R exists and HSEN selects ON
124 RMSP V V V V C42/C82/C83/C72: Exists if OFS1 and OFS2
125 RINL V V V V and OFS3 are not all select "None"
126 RINH V V V V C62/C22/R22: Not exist
127 FILE V \ \ V V V V| Exists unconditionally
128 PV V \ \ V V V V| Exists unconditionally
129 SV V \ \ V V V V| Exists unconditionally
130 MV1 V \ \ V V V V| Exists unconditionally
131 MV2 V V V V V V V Exists if OUT2 selects COOL
132 PASS \ v v \ v v V| Exists unconditionally
133 CODE \ v v \ v v V| Exists unconditionally
134 OFTL \ v v \ v v V| Exists unconditionally
135 OFTH \ v v \ v v V| Exists unconditionally
136 CALO V \ \ V V V V| Exists unconditionally
137 CAHI \ \ \ V \ \ \ Exists unconditionally
138
139 PRON V Vv Vv V Vv V V Exists with Firmware up to V20
140 PROG \ \ \ \ \ \ V| Exists unconditionally
C42/C82/C83/CT72: Exists unconditionally
141 E1FN V V V v V V V C62: Exists if OFS2 selects EI12 or EICT
C22/R22: Exists if OFS1 selects El1
C42/C82/C83/C72: Exists unconditionally
142 E2FN V V V V V V C62: Exists if OFS2 selects EI12
R22: Exists if OFS2 selects EI2
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Register | Parameter | o) | c6) | cgp | c83 | c72 | c42 | R22 Existence Conditions
Address Notation

143 E3FN V v V

144 E4FN V v V C42/C82/C83: Exists unconditionally

145 E5FN V v V C72/C62/C22/R22: Not exist

146 E6FN V v V

147 A1DL V V V Exists if OUT2 selects AL1 or RAL1
C42/C82/C83/C72/C62: Exists unconditionally

148 A2DL vV v C22IR22: Exist if OFS2 selects AL2
C42/C82/C83/CT72: Exists unconditionally

149 A3DL Vi v v v C62: Exists if OFS3 selects ALM3
C42/C82/C83: Exists if OFS3 selects A.4.20,

150 A4DL V v V V A.0.20, A.0.5V, A.1.5V or A.0.10
C72: Exists if OFS3 selects AL4

151 SFT \Y v v \Y ) ) ) Exists unconditionally

152 SFL1 V vV vV V V V V Exists if SFT does not select OFF

153 SFL2 V vV vV V V V V Exists if SFT does not select OFF

154 SFTH V vV vV V V V V Exists if SFT does not select OFF

155 SFTR V vV vV V V V V Exists if SFT does not select OFF

156

157

158

159

160
C42/C82/C83/CT72: Exists unconditionally

161 PROF Vi v v C62/C22/R22: Not exist

162 RUN V v V V

163 RMPU V v V V

164 STAR V V V V

165 END V V V V

166 PFR V V V V

167 HBLO v v v v C42/C82/C83/C72: Exists if PROF#£0

168 HBHI VIV IV IV C62/C22IR22: Not exist

169 HBT V v V V )

170 CYCL V v V V

171 CYCR V V V V

172 STEP V V V V

173 TIMR V V V V

174 STAT V v V V

175 TSP1 V v V V

176 RPT1 V v V V

177 SKT1 V v V V

178 TSP2 V V V V

179 RPT2 V Vv V V s

180 SKT2 vV Y v v gtf/;:82/C83/C72. Exists if PROF selects 1 or

181 TSP3 V V V V .

182 RPT3 v v v v C62/C22/R22: Not exist

183 SKT3 V v V V

184 TSP4 V v V V

185 RPT4 V v V V

186 SKT4 V v V V

187 TSP5 V v V V

188 RPT5 V V V V

189 SKT5 V V V ) C42/C82/C83/C72: Exists if PROF selects 2 or

190 TSP6 V V V V dor7

191 RPT6 V V V V C62/C22/R22: Not exist

192 SKT6 V V V V

193 TSP7 V v V V

194 RPT7 V Y V V C42/C82/C83/C72: Exists if PROF selects 2 or

195 SKT7 V v V V 3or7
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Register | Parameter | o), | 06y | g2 | c83 | C72 | 42 | R22 Existence Conditions
Address Notation
196 TSP8 V Vv V V C62/C22/R22: Not exist
197 RPT8 V Vv Vv Vv
198 SKT8 V V V V
199 TSP9 V V V V
200 RPT9 V V V V
201 SKT9 V V V V
202 TSPA V V V V
ggi z:z.m x x x x gtf/?&ZlCBS/C?Z: Exists if PROF selects 4 or
205 TSPB V Vv Vv Vv . .
206 RPTB v v v v C62/C22/R22: Not exist
207 SKTB V V V V
208 TSPC V V V V
209 RPTC V V V V
210 SKTC V V V V
211 TSPD V V V V
212 RPTD V Vv Vv Vv
213 SKTD Vv Vv \Y Vv
214 TSPE Vv Vv \Y Vv
512 EEE x x x x gif/$82lcs3lc72: Exists if PROF selects 5 or
217 TSPF V V V Vv . .
218 RPTE v v v v C62/C22/R22: Not exist
219 SKTF V V V V
220 TSPG V V V V
221 RPTG Vv Vv \Y Vv
222 SKTG Vv Vv \Y Vv
1-2 Parameter Availability
1.9 Parameters Description
Scale
Mod_bus Parameter Parameter Default Datd (Unsigned 16 Bit
Register . - Range Access Dat
Address Notation Description Value Tvoe ata) :
yp Low | High |
. Low: SP1L 25.0°C
0 SP1 SetPoint1 | o spiy 77.0°F) RW | -19999 | 45536
. Low: SP1L 100.0°C
1 SP2 Set Point 2 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
2 SP3 Set Point 3 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
3 SP4 SetPoint4 | o spiy 212.0°F) RW | -19999 | 45536
. Low: SP1L 100.0°C
4 SP5 SetPoint5 | o spiy 212.0°F) RW | -19999 | 45536
. Low: SP1L 100.0°C
5 SP6 Set Point 6 High: SP1H (212.0°F) R/W -19999 | 45536
. Low: SP1L 100.0°C
6 SP7 SetPoint7 | o spiy 212.0°F) RW | -19999 | 45536
Dwell timer
output time Low: 0.0
7 DTMR (Minutes: High: 4553.5 0.0 R/W 19999 | 45536
Seconds)
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Modbus
Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned 16 Bit
Data)

Low High

INPT

Input sensor
selection

0 J_tC: J type Thermocouple
1 K_tC: K type Thermocouple
2t tC: T type Thermocouple
3 E_tC: E type Thermocouple
4 b_tC: B type Thermocouple
5 R_tC: R type Thermocouple
6 S_tC: S type Thermocouple
7 N_tC: N type Thermocouple
8 L_tC: L type Thermocouple
9 U_tC: U type Thermocouple
10 P_tC: P type Thermocouple
11 C_tC: C type Thermocouple
12 d_tC: D type Thermocouple
13 Pt. dN: PT100 Q DIN curve
14 Pt.JS: PT100 Q JIS curve
15 4-20: 4-20mA linear current
16 0-20: 0-20mA linear current
17 0-5V: 0-5VDC linear voltage
18 1-5V: 1-5VDC linear voltage
19 0-10: 0-10VDC linear voltage
20 0-50: 0-50mVDC linear
voltage
21 LJtC: Land and Jewel

thermocouple(Not available for

C22, C62 & R22)

R/W

0 65535

UNIT

Input unit
selection

0 oC: °C unit
1 oF: °F unit
2 Pu: Process unit

R/W

0 65535

10

DP

Decimal point
selection

0 No. dP: No decimal point
1 1-dP: 1 decimal digit

2 2-dP: 2 decimal digits

3 3-dP: 3 decimal digits

R/W

0 65535

11

INLO

Input low scale
value

Low: -19999
High: INHI

17.8°C
(0.0°F)

R/W

-19999 | 45536

12

INHI

Input high scale
value

Low: INLO+1
High: 45536

93.3°C
(200.0°F)

R/W

-19999 | 45536

13

SP1L

Low limit of set
point value

Low: -19999
High :SP1H

17.8°C
(0.0°F)

R/W

-19999 | 45536

14

SP1H

High limit of set
point value

Low: SP1L
High: 45536

537.8°C
(1000.0°F)

R/W

-19999 | 45536

15

FILT

Filter damping
time constant of
PV

0 0: 0 second time constant

1 0.2: 0.2 second time constant
2 0.5: 0.5 second time constant
3 1: 1 second time constant

4 2: 2 second time constant

5 5: 5 second time constant

6 10: 10 second time constant
7 20: 20 second time constant
8 30: 30 second time constant
9 60: 60 second time constant

R/W

0 65535

16

DISP

MV/TIME
display
selection

0 None: No Display

1 MV1: Display MV1 (66/130)

2 MV2: Display MV2(67/131)

3 tIMR: Display Time (68)

4 PRoF: display STAT (162) if
have profile function

R/W

0 65535
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Modbus

Data

Scale

. Parameter Parameter Default (Unsigned 16 Bit
Register Notati Descrini Range Val Access Dat
Address otation escription alue Tvpe ata) :

ypP Low High
Proportional | Low: 0.0 40.0°C
17 PB band value | High: 500.0°C (900.0°F) (720°F) | RW 0 | 69535
Integral time | Low: 0
18 Tl value High: 3600 sec 60 R/W 0 65535
Derivative time | Low: 0.0
19 D value High: 360.0 sec 15 R/W 0 65535
0 REVR: Reverse (heating)
Output 1 control action
20 OuTH function 1 dIRt: Direct (cooling) control 0 RIW 0 65535
action
0 RELY: Relay output
1 SSrd: Solid state relay drive
output
Output 1 signal | 2 4-20: 4-20mA linear current
21 O1TY type 3 0-20: 0-20mA linear current 0 RW 0 65535
4 0-5V: 0-5VDC linear voltage
5 1-5V: 1-5VDC linear voltage
6 0-10: 0-10VDC linear voltage
Select BPLS (Bumpless
transfer), or 0.0 ~ 100.0 % to
Output 1 failure | continue output 1 control function
22 O1FT transfer mode | if the sensor fails, or 0 RW -19999 | 45536
select OFF (0) or ON (1) for ON-
OFF control
Output 1 ON-
Low: 0.1°C (0.2°F) 0.1°C
23 O1HY OFF control High: 50.0°C (90.0°F) 02°F) RIW 0 65535
hysteresis
Output 1 cycle | Low: 0.1
24 CYC1 fime High: 90.0 sec. 18 R/W 0 65535
Offset value for | Low: 0
25 OFST P control High: 100.0 % 25 RW 0 63535
0 NoNE: No Ramp Function
. 1 MINR: Use unit/minute as
26 RAMP Ramﬁ’ f”tf‘C“O“ Ramp Rate 0 RIW 0 | 65535
selection 2 HRR: Use unit’hour as Ramp
Rate
27 RR Ramprate | - 00 0 RIW 0 | 65535
High: 500.0°C (900.0°F)
0 NoNE: Output2 turned off
1 COOL: Cooling PID Function
2 AL1: Alarm 1 Function
28 OUT2 ?Utptl.J t2 3 rAL1: Reverse Alarm 1 2 RIW 0 65535
unction Function
4 DCPS:DC Transmitter Power
Supply
0 RELY: Relay output
1 SSrd: Solid state relay drive
output
Output 2 signal | 2 4-20: 4-20mA linear current
29 02TY type 3 0-20: 0-20mA linear current 0 RIW 0 65535
4 0-5V: 0-5VDC linear voltage
5 1-5V: 1-5VDC linear voltage
6 0-10: 0-10VDC linear voltage
Output 2 failure | Select BPLS (Bumpless
30 O2FT transfer mode | transfer), or 0.0 ~100.0 % to 0 RIW 119999 | 45536
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Modbus

Data

Scale

Reqi Parameter Parameter Default (Unsigned 16 Bit
egister . o Range Access Dat
Address Notation Description Value Tvoe ata) _
yp Low High
continue output 2 control function
if the sensor fails
Output 2 cycle | Low: 0.1
31 CYC2 fime High: 90.0 sec. 18 R/W 0 65535
Cooling _
32 CPB proportional | o %0 o 100 RW 0 | 6553
igh: 300 %
band value
Heating-cooling
dead band Low: - 36.0
33 DB (negative High: 36.0 % 0 RW 19999 | 45536
value= overlap)
0 NoNE: No alarm function
1 dtMR: Dwell timer action
2 dE.HI: Deviation high alarm
3 dE.Lo: Deviation low alarm
4 db.HI: Deviation band out of
band alarm
5 db.Lo: Deviation band in
band alarm
Alarm 1 6 P|V.HI: Process value high
34 A1FN functionfor | 5 pu' ] Process value ow 2 RIW 0 65535
alarm 1 output alarm
8 H.bK: Heater break alarm
9 H.St. Heater short alarm
12 RG.HI: Range Hi alarm
13 RG.Lo: Range Low alarm
14 RG.H.L: RangeHi-Low alarm
15 PF.Hb: Profile Holdback
alarm
16 PF.Ed: Profile End alarm
0 NoRM: Normal alarm action
1 LtCH: Latching alarm action
2 HolLd: Hold alarm action
3 Lt.Ho: Latching & Hold
35 A1MD Alarm 1 action 0 RIW 0 | 65535
operation mode | 4 gp Ho.: Setpoint holding
alarm
§ Lt.N.R: Latching None Reset
action
Alarm 1
. Low: 0.1°C 0.1°C
36 A1THY Hysteresis High: 50.0°C(90.0°F) 02°F) RIW 0 65535
control
0 OFF: Alarm output OFF if the
Alarm 1 failure sensor fails
37 AFT transfer mode | 1 ON: Alarm output ON if the 0 RW 0 65535
sensor fails
Alarm 1 set Low: -19999 100.0 °C
38 A1SP ooint High: 45536 (212.0°F) RW -19999 | 45536
Alarm 1 Low: -19999 10.0 °C
39 A1DV deviation value | High: 45536 (18.0°F) RIW -19999 | 45536
0 ALM: Alarm 2 output
40 A20T Alarm 2 Output |1 RALM: Reverse Alarm 2 0 RIW 0 65535
Output
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Modbus
Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned 16 Bit
Data)

Low High

41

A2FN

Alarm 2
functions for
alarm 2 output

0 NoNE: No alarm function

dtMR: Dwell timer action

dE.HI: Deviation high alarm

dE.Lo: Deviation low alarm

db.HI: Deviation band out of

band alarm

5 db.Lo: Deviation band in
band alarm

6 PV.HI: Process value high
alarm

7 PV.Lo: Process value low
alarm

8 H.bK: Heater break alarm

9 H.St Heater short alarm

10 E1.C.o: Event Input 1 Control
Alarm Output

11 E2.C.o: Event Input 2 Control
Alarm Output

12 RG.HI: Range Hi alarm

13 RG.Lo: Range Low alarm

14 RG.H.L: Range Hi-Low alarm

15 PF.Hb: Profile Holdback
alarm

16 PF.Ed: Profile End alarm

BAROON-

R/W

0 65535

42

A2MD

Alarm 2
operation mode

0 NoRM: Normal alarm action

1 LtCH: Latching alarm action

2 Hold: Hold alarm action

3 Lt.Ho: Latching & Hold
action

4 SP.Ho: Set point holding
alarm

5 Lt.N.R: Latching None Reset
action

RIW

0 65535

43

A2HY

Alarm 2
Hysteresis
control

Low: 0.1°C
High: 50.0°C(90.0°F)

0.4°C
(0.2°F)

R/W

0 65535

44

A2FT

Alarm 2 failure
transfer mode

0 OFF: Alarm output OFF if the
sensor fails

1 ON: Alarm output ON if the
sensor fails

R/W

0 65535

45

A2SP

Alarm 2 set
point

Low: -19999
High: 45536

100.0 °C
(212.0°F)

R/W

-19999 | 45536

46

A2DV

Alarm 2
deviation value

Low: -19999
High: 45536

10.0°C
(18.0 °F)

R/W

-19999 | 45536

47

A30T

Alarm 3 output

0 ALM: Alarm 3 output
1 RALM: Reverse Alarm3
Output

0

R/W

0 65535
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Modbus
Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned
Data)

16 Bit

Low

High

48

A3FN

Alarm 3
functions for
alarm 3 output

0 NoNE: No alarm function

dtMR: Dwell timer action

dE.HI: Deviation high alarm

dE.Lo: Deviation low alarm

db.HI: Deviation band out of

band alarm

5 db.Lo: Deviation band in
band alarm

6 PV.HI: Process value high
alarm

7 PV.Lo: Process value low
alarm

8 H.bK: Heater break alarm

9 H.St Heater short alarm

10 E1.C.o: Event Input 1 Control
Alarm Output

11 E2.C.o: Event Input 2 Control
Alarm Output

12 RG.HI: Range Hi alarm

13 RG.Lo: Range Low alarm

14 RG.H.L: Range Hi-Low alarm

15 PF.Hb: Profile Holdback
alarm

16 PF.Ed: Profile End alarm

BAROON-

R/W

65535

49

A3MD

Alarm 3
operation mode

0 NoRM: Normal alarm action

1 LtCH: Latching alarm action

2 Hold: Hold alarm action

3 Lt.Ho: Latching & Hold
action

4 SP.Ho: Set point holding
alarm

5 Lt.N.R: Latching None Reset
action

RIW

65535

50

A3HY

Alarm 3
Hysteresis
control

Low: 0.1°C
High: 50.0°C(90.0°F)

0.1°C
(0.2°F)

R/W

65535

51

A3FT

Alarm 3 failure
transfer mode

0 OFF: Alarm output OFF if the
sensor fails

1 ON: Alarm output ON if the
sensor fails

R/W

65535

52

A3SP

Alarm 3 set
point

Low: -19999
High: 45536

100.0°C
(212.0°F)

R/W

-19999

45536

53

A3DV

Alarm 3
deviation value

Low: -19999
High: 45536

10.0°C
(18.0°F)

R/W

-19999

45536

54

A40T

Alarm 4 output

0 ALM: Alarm 4 output
1 RALM: Reverse Alarm 4
Output

0

R/W

65535
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Modbus

Data

Scale

. Parameter Parameter Default (Unsigned 16 Bit
Register . o Range Access Dat
Address | Notation Description Value Tvoe ata) _

yp Low High
0 NoNE: No alarm function
1 dtMR: Dwell timer action
2 dE.HI: Deviation high alarm
3 dE.Lo: Deviation low alarm
4 db.HI: Deviation band out of
band alarm
5 db.Lo: Deviation band in
band alarm
Alarm 4 6 ;Z.#I: Process value high
55 A4FN function for 7 PV. Lo: Process value low 2 RIW 0 65535
alarm output alarm
8 H.bK: Heater break alarm
9 H.St Heater short alarm
12 RG.HI: Range Hi alarm
13 RG.Lo: Range Low alarm
14 RG.H.L: Range Hi-Low alarm
15 PF.Hb: Profile Holdback
alarm
16 PF.Ed: Profile End alarm
0 NoRM: Normal alarm action
1 LtCH: Latching alarm action
2 HoLd: Hold alarm action
3 LtHo: Latching & Hold
56 A4MD A'ta."m 4 ] action 0 RIW 0 | 65535
Operalion Mmode | 4 gp Ho: Setpoint holding
alarm
5 Lt.N.R: Latching None Reset
action
Alarm 4
. Low: 0.1°C 0.1°C
57 A4HY Hysteresis High: 50.0°C(90.0°F) 0.2°F) RIW 0 65535
control
Alarm 4 failure 0 ;)eilzo/:‘lfzzlrz output OFF if the
58 A4FT tranzfer 1 ON: Alarm output ON if the 0 RIW 0 65535
mode sensor fails
Alarm 4 set Low: -19999 100.0°C
59 A4SP ooint High: 45536 (212.0°F) R/W -19999 | 45536
Alarm 4 Low: -19999 10.0 °C
60 AMDV 1 oiation value | High: 45536 (go°p) | RW | 19999 ) 455%
Bumpless )
61 BPL1 transfer value h?g:lﬂgg 0w | R 0 65535
of MV1 o
Bumpless )
62 BPL2 transfer value h?;]ﬂgg N R 0 65535
of MV2 T
Sense voltage
during cold Low: 0
63 CJCL junction High:7852 | T R 0 65535
calibration low
Low: -19999
64 PV64 Process value Mghi4s53% | T R -19999 | 45536
Current set Low: SP1L
65 SV65 ooint value High:sSPtH | T R -19999 | 45536
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Scale

Mod_bus Parameter Parameter Default DEfE (Unsigned 16 Bit
Register Notati Descrini Range Val Access Dat
Address otation escription alue Type ata) _
y Low High
Output 1
o Low.000 | R (RIW,
66 MV1 66 A:Va!ue High: 100.00 % Manual) 0 65535
(Heating)
Output 2
o Low.000 R (RIW,
67 MV2 67 AaVa!ue High: 100.00 % Manual) 0 65535
(Cooling)
Remaining time | Low: 0.0
68 TIMER of dwell timer | High:45536 | R -19999 | 45536
Low: 0
69 EROR Error code Moh:essss | T R 0 65535
Operation Low: 0
70 MODE mode & alarm T A R 0 65535
status
C22:22. XX
C62:62. XX
C82:82. XX
C82(Profile):84.XX
C83:83. XX
71 PROG71 Program code | C83(Profile):85.XX | = - R 0 65535
C72:72. XX
C72(Profile):73.XX
C42:42. XX
C42(Profile):44.XX
R22:23. XX
72 CMND | Command code w0 RIW 0 65535
High: 65535
Low: 0
73 JOB1 Job code Moh:essss | T RIW 0 65535
Low: 0
74 JOB2 Job code Hoh:essss | T RIW 0 65535
Low: 0
75 JOB3 Job code Mghessss 0 | 7T RIW 0 65535
Cold Junction | Low: -4000
76 CJCT Temperature High.o000 | T R -19999 | 45536
mV calibration | Low: -1999
77 ADLO low coefficient | High:1999 | T RIW -19999 | 45536
mV calibration | Low: -1999
8 ADHI high coefficient | High:199%9 | 77 RIW| 19999 | 45536
RTD calibration | Low: -1999
& RTDL low coefficient | High:1999 | T RIW -19999 | 45536
RTD calibration | Low: -1999
80 RTDH high coefficient High: 1999 | T R/W -19999 | 45536
Cold junction Low: -5.00
81 CJLO calibration low H‘.’W;' xR R RW | -19999 | 45536
- igh: 40.00
coefficient
Cold junction _
82 CJHI | calibrationhigh | 2% 0% | RW | -19999 | 45536
. igh: 1999
coefficient
V1 calibration | Low:-1999
83 viL low coefficient | High:1999 | T RIW -19999 | 45536
V1 calibration | Low:-1999
84 VIG | {igh coefficient | High:1990 | T RW | -19999 | 45536
MA1 calibration | Low: -1999
8 MA1L low coefficient | High:1999 | 7 RIW| 19999 | 45536
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Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale
(Unsigned 16 Bit
Data)

Low High

86

MA1G

MA1 calibration
high coefficient

Low: -1999
High: 1999

RIW

-19999 | 45536

87

V2L

V2 calibration
low coefficient

Low: -1999
High: 1999

RIW

-19999 | 45536

88

V2G

V2 calibration
high coefficient

Low: -1999
High: 1999

R/W

-19999 | 45536

89

MA2L

MAZ2 calibration
low coefficient

Low: -1999
High: 1999

R/W

-19999 | 45536

90

MA2G

MA2 calibration
high coefficient

Low: -1999
High: 1999

RIW

-19999 | 45536

91

PL1L

Power limit
Output1 low

Low: 0
High:PL1H or 50%

RIW

0 65535

92

PL1H

Power limit
Output1 high

Low: PL1L
High: 100 %

100

R/W

0 65535

93

PL2L

Power limit
Output2 low

Low: 0
High: PL2H or 50%

R/W

0 65535

94

PL2H

Power limit
Output? high

Low: PL2L
High: 100 %

100

RIW

0 65535

95

SEL1

1'st parameter
for the user
menu

0 NoNE: No Parameter
1 dtMR: DTMR
2 dISP: DISP

3 Pb:PB

4t Tl

5td: TD

6 oTHY: O1HY
7 RR:RR

8 CPb: CPB

9 db: DB

10 ATHY: ATHY
11 A1SP: A1SP
12 A1dV: A1DV
13 A2HY: A2HY
14 A2SP: A2SP
15 A2dV: A2DV
16 A3HY: A3HY
17 A3SP: A3SP
18 A3dV: A3DV
19 A4HY: A4HY
20 A4SP: A4SP
21 A4dV: AADV
22 PL1L: PL1L
23 PL1H: PL1H
24 PL2L: PL2L
25 PL2H: PL2H
26 OFTL: OFTL
27 OFTH: OFTH
28 CALO: CALO
29 CAHI: CAHI
30 A1DL: A1DL
31 A2DL: A2DL
32 A3DL: A3DL
33 A4DL: AADL
34 UNIT: UNIT

R/W

0 65535
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Scale

II\RA od_bus Parameter Parameter Default DEfE (Unsigned 16 Bit
egister . o Range Access Dat
Address Notation Description Value Type ata) _
Low High
2'nd parameter
96 SEL2 for the user | Same as SEL1 0 RIW 0 65535
menu
3'rd parameter
97 SEL3 for the user | Same as SEL1 0 RIW 0 65535
menu
4'th parameter
98 SEL4 for the user | Same as SEL1 0 RIW 0 65535
menu
5'th parameter
99 SEL5 for the user | Same as SEL1 0 RIW 0 65535
menu
6'th parameter
100 SEL6 for the user | Same as SEL1 0 RIW 0 65535
menu
7'th parameter
101 SEL7 for the user | Same as SEL1 0 RIW 0 65535
menu
8'th parameter
102 SEL8 for the user | Same as SEL1 0 RIW 0 65535
menu
C82/C83/C72/C42:
0 NoNE: Not selected
1 R485: RS-485 with unsigned
integer data on Modbus and
Remote SP
2 S16b:RS485 with signed
integer data on Modbus and
Remote SP
C62:
0 NoNE: Not selected
1 R485: RS-485 with unsigned
103 OFS1 Option 1 integer data on Modbus 0 RIW 0 65535
2 S16b: RS485 with signed
integer data on Modbus
C22/R22:
0 NoNE: Not selected
1 R485: RS-485 with unsigned
integer data on Modbus
2 EI1: Event 1 input
3 CT1:CT 1 input
4 S16b: RS485 with signed
integer data on Modbus
C82/C83/C72/C42:
0 NoNE: Not selected
1 CT1: CT1input and Remote
104 OFS2 Option 2 SP 0 RIW 0 65535
2 CT1.2: CT1, CT2 inputs and
Remote SP
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Register
Address

Parameter
Notation

Parameter
Description

Range

(@]

62:
NoNE: Not selected
El1.2: Eventinput 1 and
Eventinput 2
2 El CT: Eventinput 1 and
CT2 input
3 CT1.2: CT1 and CT2 inputs

- o

C22:

0.NoNE: No selected

1.4-20: 4-20mA retransmission
output

2. 0-20: 0-20mA
retransmission output

3. 0-5V: 0-5V retransmission
output

4. 1-5V: 1-5V retransmission
output

5. 0-10: 0-10 retransmission
output

6.AL2: Alarm 2 output

R22:

0.NoNE: No selected

1.4-20: 4-20mA retransmission
output

2. 0-20: 0-20mA
retransmission output

3. 0-5V: 0-5V retransmission
output

4. 1-5V: 1-5V retransmission
output

5. 0-10: 0-10 retransmission
output

6.AL2: Alarm 2 output

7.E12: Event2 Input

8.CT2:CT2 Input

Default
Value

Data
Access

Type

Scale

(Unsigned 16 Bit

Data)

Low

High
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Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale

(Unsigned
Data)

16 Bit

Low

High

105

OFS3

Option 3

C82/C83/C42:

0
1

2

NoNE: Not selected

4-20: 4-20mA retransmission
output and Remote SP

0-20: 0-20mA retransmission
output and Remote SP
0-5V: 0-5VDC retransmission
output and Remote SP

1-5V: 1-5VDC retransmission
output and Remote SP

0-10: 0-10VDC
retransmission output and
Remote SP

A.4.20: Alarm 4, 4-20mA
retransmission output and
Remote SP

A.0.20: Alarm 4, 0-20mA
retransmission output and
Remote SP

A.0.5V: Alarm 4,0-5V
retransmission output and
Remote SP

A.1.5V: Alarm 4,1-5V
retransmission output and
Remote SP

10 A.0.10: Alarm 4, 0-10V

retransmission output and
Remote SP

(2]

72:

- o

NoNE: Not selected

4-20: 4-20mA retransmission
output and Remote SP

0-20: 0-20mA retransmission
output and Remote SP

0-5V: 0-5VDC retransmission
output and Remote SP

1-5V: 1-5VDC retransmission
output and Remote SP
0-10V: 0-10VDC
retransmission output and
Remote SP

AL4: Alarm 4 Output

R/W

65535
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Modbus

Data

Scale

. Parameter Parameter Default (Unsigned 16 Bit
Register Notati Descrini Range Val Access Dat
Address otation escription alue Tvpe ata) :

yp Low High
C62:
0 NoNE: Not selected
1 4-20: 4-20mA retransmission
output
2 0-20: 0-20mA retransmission
output
3 0-5V: 0-5VDC retransmission
output
4 1-5V: 1-5VDC retransmission
output
5 0-10: 0-10VDC
retransmission output
6 AL3: Alarm 3 output
0 RE.PV :Retransmit process
Retransmission value
106 RETY type 1 RE.SP: Retransmit set point 0 RIW 0 65535
value
Retransmission
Low: -19999 0.0°C
107 RELO low High: 45536 (320°F) | RW | 19999 | 45536
scale value
Retransmission
. Low: -19999 100.0 °C
108 REHI high High: 45536 (2120 °F) RW | -19999 | 45536
scale value
Address
assignmentof | Llow:t |
109 ADDR digital High: 255 RIW 0 65535
communication
0 2K4: 2.4 Kbits/s baud rate
1 4K8: 4.8 Kbits/s baud rate
2 9K6: 9.6 Kbits/s baud rate
3 14K4: 14 4 Kbits/s baud rate
Baud rate of
. 4 19K2: 19.2 Kbits/s baud rate
110 BAUD digital | 5 gxs: 28.8 Kbits/s baud rate 2 RW 0 | 6%553%
communication | g 3gi4: 38 4 Kbits/s baud rate
7 57K6: 57.6 Kbits/s baud rate
8 115K: 115.2 Kbits/s baud
rate
Data bit count
.. 0 7blt: 7 data bits
11 DATA ofdlg_|tall 1 8bIt8 data bits 1 RIW 0 65535
communication
The parity bitof | 0 EVEN: Even Parity
112 PARI digital 1 Odd: Odd parity 0 RIW 0 65535
communication | 2 NoNE: No parity bit
Stop bit count .
. 0 1blt: One stop bit
113 STOP of dlg_ltall 1 2blt: Two stop bits 0 R/W 0 65535
communication
Reading of CT | Low: 0.0
114 CT1R 1 High: 150.0 0.0 R 0 65535
Reading of CT | Low: 0.0
115 CT2R 5 High: 150.0 0.0 R 0 65535
Enable Heater
116 HBEN break 0 ofFF: Off 0 RIW 0 | 6553
. 1 oN:On
detection
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Scale

Mod_bus Parameter Parameter Default DEfE (Unsigned 16 Bit
Register Notati Descrini Range Val Access Dat
Address otation escription alue Type ata) _
y Low High
Heater break | Low: 0.1
117 HBHY hysteresis High: 50.0 0.1 R/W 0 65535
Triple point ]
118 HB1T current for LQW',O'O 0.0 RIW 0 65535
High: 120.0
heater break 1
Triple point ]
119 HB2T currentfor | -O% 00 0.0 RIW 0 65535
High: 120.0
heater break 2
Enable Heater
120 HSEN short 0 ofF:Oif 0 RIW 0 65535
: 1 oN:On
detection
Heater short | Low: 0.1
121 HSHY hysteresis High: 50.0 0.1 RIW 0 65535
Triple point ]
122 HS1T currentfor | o 09 50.0 RIW 0 65535
High: 120.0
heater short 1
Triple point Low: 0.0
123 HS2T current for High: 120.0 50.0 RIW 0 65535
heater short 2 T
0 None: No Remote SP
1 4-20: 4-20mA Remote SP
Remote SP 2 0-20: 0-20mA Remote SP
124 | RMSP type 3 0-5V: 0-5VDC Remote SP 0 RIW 0 | 65535
4 1-5V: 1-5VDC Remote SP
5 0-10: 0-10VDC Remote SP
Remote SP
Low: -19999 -17.8°C
125 RINL Input low scale High: RINH-50 (0.0°F) RW | -19999 | 45536
value
Remote SP
. Low: RINL+50 93.3°C
126 RINH Input high scale High: 45536 (200.0°F) RIW -19999 | 45536
value
. 0 dFLt: Default Menu
127 FILE gelfa“t'.t File 1 Ld.Us: Load User Setting 0 RIW 0 | 65535
election 2 St.Us: Store User Setting
Low: -19999
128 PV Process value Hghi4553%6 | 7T R -19999 | 45536
Current set Low: SP1L
129 sV point value High:sptH | T R -19999 | 45536
R
Output 1
Low: 0.00 (RIW,
130 MV1 percentage Hgh: 10000 | T manual 0 65535
value (Heating) mode)
R
Output 2
Low: 0.00 (RIW,
131 MV2 percentage Hgh: 10000 | 77 manual 0 65535
value (Cooling) mode)
Low: 0
132 PASS Password entry High: 9999 0 RIW 0 65535
Security code | Low: 0
for High: 9999
133 CODE parameter Refer Chapter 3.1 for more 0 RIW 0 65535
protection details
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Modbus

Data

Scale

Reqi Parameter Parameter Default (Unsigned 16 Bit
egister . o Range Access Dat
Address Notation Description Value Tvoe ata) _
yp Low High
Offset value for Low: -1999
134 OFTL lowpoint | 0 RW | -19999 | 45536
L igh: 1999
calibration
Offset value for Low: -1999
135 OFTH high point ng..- 0 RW | -19999 | 45536
L igh: 1999
calibration
Input signal
value during | Low: -19999
136 CALO low point High: CAHI-1 0 R/W 19999 | 45536
calibration
Input signal
value during | Low: CALO+1
137 CAHI high point High: 45536 1000 R/W 19999 | 45536
calibration
138 Reserved
Switch On/Off
”}ﬁa?r‘:]t%‘dtriigd 0 DIS: The PRON is disable.
139 PRON ) 1 RUN: Output/Alarm ON 0 R/W 0 65535
booting 15 6E. OutputiAlarm OFF
(Exist with FW '
V20 or up)
140 PROG Program code | SameasPROG71 | = - R 0 65535
0 NoNE: none
1 SP2: SP2 activated to
replace SP1
2 rS.A1: Reset alarm 1 output
3 rS.A2: Reset alarm 2 output
4 rS.A3: Reset alarm 3 output
5 rS.A4: Reset alarm 4 output
6 rS.Ao: Reset all alarm
outputs
7 CA.LH: Cancel alarm latch
‘ 8 d.o1: Disable output 1
141 E{EN | Eventinput® g 5 02: Disable output 2 0 RIW 0 | 65535
function | 49 g.012: Disable output 1 & 2
11 LoCK: Lock all parameters
and Read-only
communication
12 AU.MA: Switch Auto and
Manual control mode
13 F.tra: Failure Transfer
14 AL.oN: El Control Alarm
Output
20 d.R.SP: Disable Remote
Setpoint
. 1 SP3: SP3 activated to
142 E2FN Event input 2 replace SP1 0 RIW 0 | 65535
function Others: Same as E1FN
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Modbus
Register
Address

Parameter
Notation

Parameter
Description

Range

Default
Value

Data
Access

Type

Scale

(Unsigned 16 Bit

Data)

Low

High

143

E3FN

Event input 3
function

o

NoNE: none

SP4: SP4 activated to

replace SP1

rS.A1: Reset alarm 1 output

rS.A2: Reset alarm 2 output

rS.A3: Reset alarm 3 output

rS.A4: Reset alarm 4 output

rS.Ao: Reset all alarm

outputs

CA.LH: Cancel alarm latch

d.o1: Disable output 1

d.o2: Disable output 2

10 d.o72: Disable output 1& 2

11 LoCK: Lock all parameters
and Read-only
communication

12 AU.MA: Switch Auto and
Manual control mode

13 F.tra: Failure Transfer

15 StAR: Run profile as
RUN=STAR

16 CoNt Run Profile as
RUN=CONT

17 PV: Run Profile as RUN=PV

18 HoLd: Run Profile as
RUN=HOLD

19 StoP: Run Profile as
RUN=STOP

20 d.R.SP: Disable Remote

Setpoint

o, wWN -

© 0o N

RIW

65535

144

E4FN

Event input 4
function

1 SP5: SP5 activated to
replace SP1
Others: Same as E3FN

R/W

65535

145

ESFN

Event input 5
function

0 NoNE: none

1 SP6: SP6 activated to

replace SP1

rS.A1: Reset alarm 1 output

rS.A2: Reset alarm 2 output

rS.A3: Reset alarm 3 output

rS.A4: Reset alarm 4 output

rS.Ao: Reset all alarm

outputs

CA.LH: Cancel alarm latch

d.o1: Disable output 1

d.o2: Disable output 2

10 d.o12: Disable output 1& 2

11 LoCK: Lock all parameters
and Read-only
communication

12 AU.MA: Switch Auto and
Manual control mode

13 F.tra: Failure Transfer

20 d.R.SP: Disable Remote
Setpoint.

ok, wWhN

© 0o

R/W

65535

146

E6FN

Event input 6
function

1 SP7: SPT7 activated to
replace SP1
Others: Same as E5FN

R/W

65535
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Scale

Ign:;::lesr Parameter Parameter Range Default AE::ass (Unsigned 16 Bit
Add Notation Description Value T Data)
ress YP€ ™ low [ High
Alarm 1 Delay | OFF: OFF
147 A1DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 2 Delay | OFF: OFF
148 A2DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 3 Delay | OFF: OFF
149 A3DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Alarm 4 Delay | OFF: OFF
150 A4DL (Minutes: ON: Low: 00.01 00.00 RIW 0 65535
Seconds) High:99.59
Soft Start Time _
151 SFT (Hours: h?gwﬁlgg.gg(om 00.00 RW 0 | 65535
Minutes) o
Soft Start _
152 SFL1 Power Limit for h?"‘;]-. T,L|_11LH 0 RIW 0 65535
Output 1 -
Soft Start _
153 SFL2 | PowerLimitfor | o 22 0 RIW 0 | 65535
Output 2 -
Soft Start Low: -19999 100.0 °C
154 SFTH Threshold High:45536 (212.0 °F) R/W -19999 | 45536
Soft Start Timer _
155 SFTR (Hours: h?g‘;]gggg 00.00 R 0 | 6553
Minutes) o
156 Reserved
157 Reserved
158 Reserved
159 Reserved
160 Reserved
0 NoNE: Not uses.
1 1--4:Uses steps 1104
2 5--8:Usessteps5t08
i . 3 1--8: Uses steps 1108
161 PROF | Profile selection | 7 g 5. jcos steps 9 10 12 0 R/W 0 65535
5 1316: Uses steps 13t0 16
6 9-16: Uses steps 910 16
7 1-16: Uses steps 1 to 16
0  StAR: Start to run profile
1 CoNt: Continue run profile
Profile run 2 PV: Continue run profile
162 RUN control from current PV 0 RIW 0 65535
3 Hold: Hold profile
4 SToP: Stop profile
Unit for .
0  HH.MM: Hours. Minutes
163 RMPU Rar&p;/:oak 1 MM.SS: Minutes. Seconds 0 RW 0 65535
Setpoint value 0  PV: Current process value
PV
164 STAR ]:'at the star;l 1 $P1: Controller set point 0 RIW 0 65535
of each profile value SP1
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Scale

Mod_bus Parameter Parameter Default DEfE (Unsigned 16 Bit
Register Notati Descrini Range Val Access Dat
Address otation escription alue Tvpe ata) :
yp Low High
Setpoint value . .
165 END attheend |0  SP? Controller set point 0 RIW 0 | 65535
, value SP1
of each profile
0 CoNt: Continue profile from
Power fail the last setpoint value
166 PFR recovery 1 PV: Start to run from PV 2 RW 0 65535
2  SP1: Static mode, SP1
Low: 0.1°C
167 HBLO HO'th’acg low High:500.0°C(900.0°F) 0.0 = No 0.0 RIW 0 65535
an low band: NoNE
: Low: 0.1°C
168 HBHI H°'dga°§ high™ |\ gh: 500.0°C(900.0°F) 0.0 =No 0.0 RIW 0 | 65535
an high band: NoNE
. Low: 00.00 (Hour. Minute)
169 HBT Holdback time High: 99.59 (Hour. Minute) 00.00 RIW 0 65535
Repea’; ?umber Low: 1
170 CYCL High: 9999 1 RW 0 65535
cycles forthe | 15000 = inFi: Infinite
profile
remzca;i)rlw(i:rllz for Low. 1
171 CYCR h High: 9999 1 R 0 65535
© 10000 = inFi: Infinite
profile
Steps of profile | Bit 0: Ramp/Soak
172 STEP running Bit 1~5: steps from 1to 16 0 RW 0 65535
Time remaining
for the Low: 00.00
173 TIMR current High: 99.59 00.00 RW 0 65535
segment
Bit 0: Profile standby, ready to
run profile
Bit 1: Profile running
. Bit 2: Profile holding
174 STAT | Stateof profile | g o: byt end 1 R 0 | 6553
running Bit 4: Profile holdback
Bit 5: Ramp up
Bit 6: Ramp down
Bit 7: Soak
Target setpoint | Low: SP1L 100.0°C
175 TSP1 for segment 1 | High: SP1H (212.0°F) RIW 19999 | 45536
Ramp time of | Low: 00.00
176 RPT1 segment 1 High: 99.59 00.00 RIW 0 65535
Soak time of | Low: 00.00
177 SKT1 segment 1 High: 99.59 00.00 R/W 0 65535
Target setpoint | Low: SP1L 100.0°C
178 TSP2 | forsegment2 | High: SP1H (120°F) | RW | 19999 1 45536
Ramp time of | Low: 00.00
179 RPT2 segment 2 High: 99.59 00.00 RIW 0 65535
Soak time of | Low: 00.00
180 SKT2 seqment 2 High: 99.59 00.00 RIW 0 65535
Target setpoint | Low: SP1L 100.0°C
181 TSP3 for segment 3 | High: SP1H (212.0°F) RW 19999 | 45536
Ramp time of | Low: 00.00
182 RPT3 segment 3 High: 99.59 00.00 R/W 0 65535
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Scale

y:;::‘:r Pﬁram.eter Pararpet.er Range Default AE::ass (Unsigned 16 Bit
Address otation Description Value Type LowData) i
183 SKT3 S:eagkr:er?ﬁgf h?&%%%% 00.00 RIW 0 | 65535
5 | | | o
185 RPT4 R:(Tgrr’nté”r:f 4°f h‘fg‘(]%%%% 00.00 RIW 0 | 6553
186 SKT4 Ssoeagkr;g‘f i’f h?&%%%% 00.00 RW 0 | 65535
e | | | o
188 RPT5 R:Egent'e“r:f;f hﬁ’g‘(]%%%% 00.00 RIW 0 | 65535
189 SKT5 Ssoeagkr;g‘f gf h?&%%%% 00.00 RW 0 | 65535
05 | | o |
191 RPT6 Rséng%:g:f;f h‘l’;’]%%%% 00.00 RIW 0 | 65535
192 SKT6 Ssoeagknt]g‘fé’f h?%%%%% 00.00 RIW 0 | 65535
B o | o |
194 RPT7 R:(Tg%:;”;fff h‘l’;]%%%% 00.00 RW 0 | 6553
195 SKT7 S:eagknm? ;’f h‘l’;’]%%%% 00.00 RIW 0 | 65535
B | | o |
197 RPTS R:gzﬁnt;”;tegof h?&%%%% 00.00 RIW 0 | 6553
198 SKT8 S:eagkr;mgf h‘l’&%%%% 00.00 RIW 0 | 65535
e | o | o | s
200 RPTY R:gzﬁnt;”;tegof h?g‘r’]%%os% 00.00 RIW 0 | 6553
201 SKT9 S;eagkr;gfgf h?&%%%% 00.00 RIW 0 | 6553
e | | e
203 RPTA izgggmi gf h?&%%os% 00.00 RIW 0 | 65535
204 SKTA ig;':nim%f h?g‘;]%%%% 00.00 RIW 0 | 65535
05 | | o |
206 RPTB zaergggm ;’f h‘l’g“{]%%%% 00.00 RIW 0 | 65535
207 SKTB ig;'r‘nir:teﬁf h?gv‘;]%%%% 00.00 RW 0 | 65535
B | o | o |
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Scale

Ign:;::lesr Pﬁram.eter Pararpet.er Range Default AE::ass (Unsigned 16 Bit
Address otation Description Value Type LowData) i
209 RPTC F{Saegggmgf h?&%%%% 00.00 RIW 0 | 65535
210 SKTC 223;2??12“ hﬁ’g‘(]%%%% 00.00 RIW 0 | 65535
Bre | o | o |
212 RPTD zaegﬁqé'mgf h?&%%%% 00.00 RW 0 | 65535
213 SKTD iggﬁqmeg h?&%%%% 00.00 RIW 0 | 65535
e | | v |
215 RPTE zaegﬁqé'mzf h?&%%%% 00.00 RIW 0 | 6553
216 SKTE igg':ngmjf h?g‘;}%%%% 00.00 RIW 0 | 65535
0 | | |
218 RPTF Fggggmgf h?&%%%% 00.00 RIW 0 | 65535
219 SKTF iggrknf;?ﬁ%f h?g”h%%%% 00.00 RIW 0 | 65535
220 TSPG ]Toarrggér?qe;ﬁf;”g Lﬁghsg;#H (12‘1)2'8:% RW | -19999 | 45536
221 RPTG izgggmﬁgf h‘l’%%%%% 00.00 RIW 0 | 6553
222 SKTG igg':nim%f h?%%%%% 00.00 RIW 0 | 65535
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2 Installation and Wiring

ASometimes dangerous voltages capable of causing death are present in this instrument. Before
doing the installation or any troubleshooting procedures, the power to the equipment must be switched
off and isolated. Units suspected of being faulty must be disconnected and removed to a properly
equipped workshop for testing and repair. Component replacement and internal adjustments must be
made by a qualified maintenance person only.

ATO minimize the possibility of fire or shock hazards, do not expose this instrument to rain or
excessive moisture.

ADO not use this instrument in areas under hazardous conditions such as excessive shock, vibration,
dirt, moisture, corrosive gases or oil. The ambient temperature of the area should not exceed the
maximum rating specified in the specification

ARemove stains from this equipment using a soft, dry cloth. Do not use harsh chemicals, volatile
solvents such as thinner or strong detergents to clean the equipment to avoid deformation.

Alf the equipment is used in a manner not specified by the manufacturer, the protection provided by
the equipment may be impaired.

2.1 Unpacking

Upon receipt of the shipment, remove the controller from the carton and inspect the unit
for shipping damage. If any damage is found, contact your local representative immediately. Note the
model number and serial number for future reference when corresponding with our service center. The
serial number (S/N) is labelled on the box and the housing of the controller.

The controller is designed for indoor use only and is not intended for use in any hazardous area. It
should be kept away from shock, vibration, and electromagnetic fields (such as variable frequency
drives), motors and transformers. It is intended to operate under the following environmental conditions.

Environmental Parameter Specification
Operating Temperature -10°Cto 50 °C
Humidity 0% to 90% RH(Non-condensing)
Altitude 2000 M Maximum

2-1 Environmental Specification
2.2 Mounting

Make the panel cut out as per the dimensions required by the controller. The dimensions of the different
sizes of this series controller series are given in the following section. Remove the mounting clamps from
the controller and insert the controller into the panel cut out. After inserting the controller into the panel
cut out, re-install the mounting clamps. Gently tighten the clamp screws until the controller is properly
secured into the cutout.

2.2.1 C22 Dimension
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The torque value of the screw lock must
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2-1 C22 Dimensions with clamp
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Recommended panel thickness 1s 1 to S5mm.
The torque value of the screw lock must

be less than 0.7 KGfCM
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2-2 C22 Dimension without Clamp
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2.2.2 C62 Dimension

Recommendad Panel Thickness i 1% Smm

48.00
18 x 48 6.20
@ M |0
3
o0
L
2 a9 a & = %
T T © G \ ﬁ'l
\ Mouniing Adapier

2-3 C62 Dimension with clamp
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Recommended Fanel Thickness i 1 0 Smm
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2-4 C62 Dimension without Clamp
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2.2.3 C82 Dimension
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M Recommended Panel Thickness is 1 1o Smm
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2-5 C82 Dimension with Clamp
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Recommendad Panel Thickness & 1 %0 bmm
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2-6 C82 Dimension without Clamps
2.2.4 C83 Dimension
90.80
Recommended Panel Thickness i 1 0 5mm
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2-7 C83 Dimension with Clamps
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e Recommended Panel Thickness is 1 0 Smm
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2-8 C83 Dimension without Clamp
2.2.5 C72 Dimension
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2-9 C72 Dimension with Clamp
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Recommended Fanel Thickness i 1 0 Smm

=l

48.00

O o0 O 1

Py

o'y —

2-10 C72 Dimension without Clamp
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2.2.6 C42 Dimension
90.8x90.8

Recommended Pansl Thickness i 1 1o bmm

Moundng Adaper
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2-11 C42 Dimension with Clamps
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Recommended Panel Thickness is 1 w0 Smm
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2-12 C42 Dimension without Clamp
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2-13 R22 Dimension
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2.2.7 R22 Dimension




2.2.8 CT98-1 Dimension

2-#3.5 (Mounting hole) D n
27.810.2
| Red[] P2 [] Blacks
1 [T
97. bThreadjng |hole 2 | | ‘
H O
: jgj g | I |
< P1#
1w o 5 - 35,0102
= - 41,840.2
C___ : n & g = ) ot
¥ Same Polarity
Front view Bottom view
2-14 CT98-1 Dimension
’ 7
o ¥
\
2-15 CT98-1 Appearance
2.3 Wiring

ASometimes dangerous voltages capable of causing death are present in this instrument. Before
doing the installation or any troubleshooting procedures, the power to the equipment must be switched
off and isolated. Units suspected of being faulty must be disconnected and removed to a properly
equipped workshop for testing and repair. Component replacement and internal adjustments must be
made by a qualified maintenance person only.

The utmost care must be taken to ensure that the maximum voltage rating specified on the label is not
exceeded.

It is recommended that the supply power of these units be protected by fuses or circuit breakers rated at
the lowest value possible

All units should be installed inside a suitably grounded metal enclosure to prevent live parts being
accessible to human hands and metal tools.

All wiring must conform to appropriate standards of good practice and local codes and regulations.
Wiring must be suitable for the voltage, current, wire size (18AWG) and temperature rating of the system.
The tightening torque on the Screw terminals; for C22 should not exceed 0.19 N-m (1.74 Lb-in or 2 Kg F-
cm) and C62/72/42/82/83 and R22 should not exceed 1 N-m ( 8.9 Lb-in or 10.2 KgF-cm ). temperature
Min.60°C, use copper conductors only.
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Except Thermocouple Wiring, all other wires used are to be standard copper conductors with the
maximum Gauge not exceeding 18AWG. Before powering on the controller, the equipment ground must
be connected with a minimum of 1.6mm diameter conductor for protective grounding.

6.0mm max.
l'J—r——\_ p
= T

3.0mm min.

2-16 Lead Terminal for all models except C22

;,E'Eﬂ';ﬁ- —

2mm max ﬂb___ # -~
4.5 to 7mm max

7z

2-17 Lead Terminal for C22
2.3.1 C22 Terminal Connection

org L N OP2/AL1
3%50 @ ,0P1 / AL2

AN V4 N/
47-63 s i Ret
H 1T 2 -

8\7A 314|567 J,' _
To- TG+ ol oo \?VI

N
rans.
<

PTB PTB_PTA V+ TXA TXB AL2 + |+
8 19110(11]12]13| 14

-t mA t4+ L Rs-485-
BM?:]A + i1 =t

\'/
_\_j+ CT1

2-18 C22 Rear Terminal Connection
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2.3.2 C62 Terminal Connection

] TXA - ]~
+|1 7+
R el A
OP1 l 14 or
-[2| ¢ ™B ||  [8|—AL1
-
+ M En 1S 1
—|3|v+ = &lo
— El2 |16 = 1 |AL2
A |4a|PTA | | ; - 1o |
s [ = L
V TC+ . 18]
Q g ] LS Ret;anj ° AL3 L1
Al -
Bl [THY
= —|6] TC- | N2
PTB 20
B L |= |= - -? NO —
90-250VAC
47-63Hz

10VA

2-19 C62 Rear Terminal Connection

2.3.3 C82 & C42 Terminal Connection
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1]
2|
3]
4]
5|
6|
7|
5|
o
10

| A\t
<
w ’

—

+ 1
(abr
B Y- |12

V+

PTA

TC+
PTB
V_

TC-
PTB

25

_6N0

AL4 [

26

o

27

Remote SP

28

L 129

30

31

32

33

34

35

36

37

38

39

——— 40

90-250VAC
47-63Hz
12VA

L 1339
N |14

15

16
1H*

18|-

OP1

19(+|opP2
1 or
20| - | AL

21

22

23

24

AL2

AL3

O] 0] [°) [°™]

2-20 C82 & C42 Rear Terminal Connection

2.3.4 C83 Terminal Connection
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e o O s N L
24 123122)121])120]19]18 [ 17

16 [ 15|14 | 13

ALM3 ALM2 OP2 OP1 @

or ALM1 90-250VAC,
47-63Hz,12VA

NO ~N.C
I-O
25|26127(28]|29130(31|32|33|34|35|36|37|38(39|40
— —T_ _T+ 1
AL4 I:T_mﬂ t Vv 1 o __ TXB
Loy | RS-485
Remote SP Retrans. CT1 ——I XA
N S
=\ Elf res—=
EI5 = -
B '1A El4 53— _
(ALt El2 ——1
\ mV+‘L v v Y 4 El v

12111101 9 |1 8 |1 71 6 |1 5141321

V- TC+
TC—- PTB PTA v
PTB

2-21 C83 Rear Terminal Connection

2.3.5 C72 Terminal Connection
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6 v+

PTA

T TC+
+| 8| p1a
mA
mV V-
B\ -9 ]| T1C-

> PTB

Remote SP
s —— b

19

20

21

Betrags.

22

— *T ™
\VAR

23

24

25

26

CT1 >

CT2

27

—>

28

TXA

29

RS-485

T™XB

30

2-22 C72 Rear Terminal Connection
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AL3




2.3.6 R22 Terminal Connection

90-250VAC
47-63Hz OP1
8VA + OP2/AL1
(’\51 5 5 9 a
2| 26| 10T
Retrans.
11
1|oo|2
o0
o0
o0 [cr2]
00 + +
00
AL2 vV
e S|
+
o EI2\ |
00 =
27|00 |28
A
3 PTAJ 12
TXB
7|3 |1z | 7 [«/[13[—5—
mA—yv- RS-485 \El1
V+

2-23 R22 Terminal Connection
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2.4 Power Wiring

The controller is designed to operate at either 11-26VAC/VDC or 90-250VAC depending on power input
option ordered. Check that the installation voltage corresponds with the power rating indicated on the
product label before connecting power to the controller. Near the controller, a fuse and a switch rated at
2A/250VAC should be equipped as shown below.

82
c22 c83
R22 ce2 c42  C72 90~250V AC 47~63Hz
Fuse or
T LML= L o~o——0" 0=+ 9028V AC.47~63Hz
. MmN 2A/250VAC or
2 =
N 11~40V DC
2-24 Power Wiring

AThis equipment is designed for installation in an enclosure which provides adequate protection
against electric shock. The enclosure must be connected to earth ground.

Local requirements regarding electrical installation should be rigidly observed. Consideration should
be given to prevent unauthorized persons from accessing the power terminals.

2.5 Sensor Installation

Proper sensor installation can eliminate many problems in a control system. The probe should be placed
so that it can detect any temperature change with minimal thermal lag. In a process that requires fairly
constant heat output, the probe should be placed close to the heater. In a process where the heat
demand is variable, the probe should be closed to the work area. Some experiments with probe location
are often required to find this optimum position.

In a liquid process, the addition of a stirrer or agitator can help to eliminate thermal lag. Since the
thermocouple is a point measuring device, placing more than one thermocouple in parallel can provide
average temperature readout and produce better results in most air heated processes.

The proper sensor type is also a very important factor to obtain precise measurements. The sensor must
have the correct temperature range to meet the process requirements. In special processes, the sensor
might need to have different requirements such as being leak-proof, ant vibration, antiseptic, etc.
Standard sensor limits of error are +4°F (£ 2°C) or 0.75% of sensed temperature (half that for special)
plus drift caused by improper protection or an over-temperature occurrence. This error is far greater than
controller error and cannot be corrected on the sensor except by proper selection and replacement.
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2.6 Sensor Input Wiring

Cc62
v+| 3
PTA | 4
TC+PTB |
mA+, mV+
V-, TC-, PTB
mA-, mV- 6
Cc82
Cs83
Cc22 C42 C72 R22
V+| 11 V+| 9 V+| 6 V+| 8
PTA | 10 PTA | 10 PTA | 7 PTA| 7
TC+,PTB | o TC+,PTB [ 4 TC+,PTB | o TC+,PTB | 4
mA+, mV+ mA+, mV+ mA+, mV+ mA+, mV+
V-, TC-,PTB | ¢ V-, TC-,PTB | 45 V-, TC-,PTB | g V-, TC-,PTB | ,
mA-, mV- mA-, mV- mA-, mV- mA-, mV-
2-25 Sensor Input Wiring
2.7 Control Output Wiring
2.7.1 Output 1
ca2
c62 c83
ca22 c72 c42 R22
3 1 17 5 LUAD ——
120V/240V Mains Supplv
4 2 18 6 -

2-26 Output 1 Relay to Drive Load
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ca2

C62 ca3
ca2 cr2 C42 R22
120V240V Mains Supply
000 -
Three © 0 "-":’ o O hiee
Detts e oo oot
ooy —t+o0 O oo o Power
No Fuse Breaker
Contactor
2-27 Output 1 Relay to Drive Contactor

cez2

ce2 ce3

ca2 cr2 c42 R22 SSR
3 1 17 5 @+ O LUAD ——
D 120V/240V Mains Supply
4 2 18 6 Q- Q@ "
Internal Circuit
r---------- --1
30mA /5V 5V
Pulsed
Voltage

33

DUM

[ e e e e e

S —— |

2-28 Output1 Pulsed voltage to Drive SSR
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ce2

Ce2 ca3
c22 C72 C42 R22
o4
P E0-20mA, — g
4 2 18 3 4-20mA I
Maxdimum Load 300 Chms -
2-29 Output 1 Linear Current Control
caz
Ce2 ca3
c22 C72 c42 R22
+
3 1 17 '
0-10V Load
4 2 18 —]
Maximum Load 10K ohms
2-30 Output 1 Linear Voltage Control
2.7.2 Output 2
ca2
ca3
c22 cg2  C42 C72 R22
5 7 19 13 9 LOAD o=
6 8 20 14 10 | 120vizdov Mains Su ppll;.r__

2-31 Output 2 Relay to Drive Load
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ca2

C83
c22 cea2 c42 cr2 R22
5 7 19 13 9
[ —
120V/240V Mains Supply
000 -
Three © 0 "-"E’ o O hree
Phase o - Phase
Delta 00 d':"c Heater
Heater o Power
e —to © oo o
Mo Fuse Breaker
Contactor
2-32 Output 2 Relay to Drive Contactor
cez
cs83
c22 ce2 C42 c72 R22
SSR
5 7 19 13 9 @+ O | 0ADF—
6 8 20 14 10 D C 120Vi240V Mains Supply
Q-0 i
Internal Circuit
30mA /5V 5V
Pulsed
Voltage 33  +
33
ARAL -
2-33 Output 2 Pulsed Voltage to Drive SSR
cez2
c83
c22 ce2 c42 cr2 R22
<+
5 7 19 13 9 1
0-20mA > [Load
6 8 20 14 10 |4-20mMA ,
Madimum Load 500 Chms -

2-34 Output 2 Linear Current Control
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c82

ca3
c22 Cce2 C42 cr2 R22
+
5 7 19 13 9 1
Load
6 8 || 20 14 10 0-10V T
Madmum Load 10KOhms =
2-35 Output 2 Linear Voltage Control
2.8 Alarm Wiring
2.8.1 Alarm 1
ca2
Cc83
cz22 ce2 c42 c72 R22
5 7 19 13 9 LOAD b—
5 8 20 1 10 120W/240V Mains Su p|3|_1,r
2-36 Alarm 1 Output to Drive Load
2.8.2 Alarm 2
ca2
ca3
c22 ce2 c42 C72 R22
7 9 21 15 | |11 LOAD —=
120W/240V Mains Supply
14 10 29 16 | |12 -
2-37 Alarm 2 Output to Drive Load
2.8.3 Alarm 3
Ca2
ca3
C62 C42 C72
19 23 17 LOAD [—=
120V/240V Mains Supply
20 24 18 -

2-38 Alarm 3 Output to Drive Load

Page 87 of 142



2.8.4 Alarm 4

C82
C83
C42 C72

120V/240V Mains Supply

26 24

2-39 Alarm 4 Output to Drive Load

2.9 Event Input Wiring

25 23 LOAD —

The event input can accept a switch (dry contact) or an open collector signal. The event input function
(EIFN) is activated as the switch is closed or an open collector (or a logic signal) is pulled down.

C83,C82,C42 C72
1 | 3
El1 / El1 /
9 | 4 1
El2 / El2 /
s L R
El3 /
4 |
El4
5 ( C62
El5 |/
17 1
El6 ( EI1
7 15 |
El2 /

2-40 Event Input Wiring
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2.10 CT Input Wiring

Heater 1
c82
C72 C83
Heater 3 C62 (€22 R22 (42
© > 2 4 6| |16
Heater Power Contactor Out1l
Supply ] E 1 3 5 15
c82
o—1 ; c22 C83
Mains
—0
@ Power Supply R22 €72 (62 (42
—0
CT98-1 N | 2 11 12 14
Power Input L
o o 1 10 11 13
CT2 CT1
CT Input CcT— 28 38 17 13 12 13
it 16| (36| |15| |12 | 11| |14
+ CT2 +
27 37 16 C22 R22 R22

cr2  C82 Ce2

C83
c42
2-41 CT Input Wiring for Single Phase Heater
2.11 RS-485 Data Communication
c82
c83
c2 c62 ca2 cT2 R22
TXA | —
12 13 39 29 14 THA
TXB I
13 14 20 N 13 r TXB
I L
TXA
12 I 13 19 29 14
TXB Twisted Pair Cabl
13 I 14 40 30 13 — ﬁﬁﬁis :l:xi;u::

Termination Resistor
2200,0.5W Resistor

2-42 RS-485 Wiring

2.12 Retransmission Wiring
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ca2

83
R22 Ch2 c42 c72
+
el 0-20mA, —
4 - 20mA Load
12 20 33 23 ]
Maximum Load 500 Ohms
C82
83
R27 62 C42 Ci2
+
12 2 33 23 0-10V 1
Maximum Load 10K ohms
2-43 Retransmission Wiring
2.13 Remote Setpoint Wiring

82

83

c42 Cr2

+

30 20 410 EDmA®

a1 54 0 to 20mA

(7]

cs3

C42 Cr2

.+.
2 19 010 10V L
31 21
2-44 Remote SetPoint
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3 Programming

Press [©lfor 5 seconds and release to enter the setup menu. Press and release (=] to
select the desired parameter. The upper display indicates the parameter symbol, and the lower display
indicates the value of the selected parameter.

3.1 User Security

There are two parameters PASS (password) and CODE (security code) which will
control the data security function.

CODE Value | PASS Value Access Rights

0 Any Value All parameters are changeable

1000 =1000 All parameters are changeable
#1000 User menu parameters only changeable

500 =500 All parameters are changeable

#500 All parameters are changeable except calibration menu parameters
9999 =9999 All parameters are changeable
#9999 SP1 to SP7 only changeable
Others =CODE All parameters are changeable
#CODE No parameters can be changed

3-1 User Access Rights
Note: CODE parameter will not be visible when CODE#PASS except the CODE value 0 and 500.
3.2 Signal Input

INPT: Select the sensor type or signal type for signal input
Range: (Thermocouple) J_tC, K_tC, T_tC, E_tC, B_tC, R_tC, S_tC, N_tC, L_tC, U_tC, P_tC, C_tC,
d_tC, LJtC
(RTD) PT. DN, PT.JS
(Linear) 4-20mA, 0-20mA, 0-5V, 1-5V, 0-10V, 0-50mV
UNIT: Select the processing unit
Range: °C, °F, PU (Process unit). If the unit is neither °C nor °F, then selects PU.
DP: Select the resolution of the process value.
Range: For Thermocouple and RTD Signal NO. DP, 1-DP and For Linear Signal NO. DP, 1- DP,
2-DP, 3-DP
INLO: Select the low scale value for the linear type input.
INHI: Select the high scale value for the linear type input.
How to use INLO and INHI:
If 4-20mA is selected for INPT, let SL represent the low scale of the input signal (i.e. 4
mA), let SH represent the high scale of the input signal (i.e. 20 mA). S represents the current input signal
value; the conversion curve of the process value is shown as follows:

Process Value
A

INHI 4
PV 1
INLOT

= |nput Signal

3-1 Conversion Curve for Linear Type Process Signal
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Formula: PV = INLO + (INHI-INLO) ((S - SL)/ (SH-SL))

Example: A 4 -20mA current loop pressure transducer with a range of 0-15 kg/cm is connected to the
input. The following parameters should be set as follows:

INPT =4-20, INLO = 0.00, INHI = 15.00, DP = 2-DP

Of course, the user may select a different value for DP to alter the resolution.

3.3 Control Output

There are 4 kinds of control modes can be configured as shown below.

Control Mode OUT1 | OUT2 | O1HY | CPB DB

Heat Only REVR X A X X

Cool Only DIRT X A X X

Heat PID, Cool ON-OFF REVR | COOL X X X

Heat PID, Cool PID REVR | COOL X 0 0
3-2 Control Mode

X: Not applicable
O: Adjust to meet process Requirements
A: Required if ON-OFF Control is configured

3.3.1 Heat Only ON-OFF Control

Select REVR for OUT1, Set PB to 0. O1HY is used to adjust the dead band for ON-OFF
control. The output 1 hysteresis (O1HY) setting becomes available when PB = 0. The heat only ON-OFF
control function is shown below.

PV
i
SP1 A
| |
| |
| |
| |
SP1-O1HY A | ! |
| | | |
1 T
OUT{ Action | | l ,  Time
A | I I I
I I | |
| | ] |
ON + —— - ——
OFF +——— -
Time

3-2 Heat Only ON-OFF Control

ON-OFF control may cause excessive process oscillations even if the hysteresis is set to the smallest
value. If ON-OFF control is set (i.e. PB = 0), Tl, TD, CYC1, OFST, CYC2, CPB, DB will no longer be
applicable and will be hidden. Auto-Tuning mode and Bumpless transfer will also be unavailable.

3.3.2 Heat only P or PD Control

Select REVR for OUT1 set Tl = 0, OFST is used to adjust the controlled offset (manual
reset). If PB #0 then O1HY will be hidden.
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OFST Function: OFST is measured in % with a range of 0 - 100.0 %. When the process is stable, let's
say the process value is lower than the setpoint by 5°C. Let's also say that 20 is used for the PB setting.
In this example, 5°C is 25% of the proportional band (PB).

By increasing the OFST value by 25%, the control output will adjust itself, and the process value will
eventually coincide with the set point.

When using Proportional (P) control (Tl = 0), Auto-Tuning will be unavailable. Refer to “manual tuning "
section for the adjustment of PB and TD. Manual reset (OFST) is usually not practical because the load
may change from time to time; meaning the OFST setting would need to be constantly adjusted. PID
control can avoid this problem.

3.3.3 Heat only PID Control

Select REVR for OUT1. PB and Tl should not be zero. Perform Auto-Tuning for initial
startup, or set PB, Tl and TD using historical values. If the control result is not satisfactory, use manual
or Auto-Tuning to improve the control performance. The unit contains a very clever PID and Fuzzy
algorithm to achieve the set point with a very small overshoot and very quick response to the process if it
is properly tuned.

3.3.4 Cool only Control

ON-OFF control, P (PD) control and PID control can be used for cooling control. Set
OUT1 to DIRT (direct action). The other functions for cooling only are ON-OFF control, cool only P (PD)
control and cool only PID control are same as for heating, except that the output variable (and action) is
reversed.
NOTE: ON-OFF control may result in excessive overshoot and undershoot problems in the process. P
(or PD) control will result in a deviation of the process value from the setpoint. It is recommended to use
PID control for Heat-Cool control to produce a stable and zero offset process value.

3.3.5 Other Setup Required

O1TY, CYC1, O2TY, CYC2, O1FT, O2FT O1TY & O2TY are set per the type of outputs
installed (OUT1 & OUT2) installed. CYC1 & CYC2 are set according to the output 1 type (O1TY) &
output 2 type (O2TY). Generally, if SSRD or SSR is used for O1TY, CYC1 is set to a value 0of 0.5 - 2
seconds. If a Relay is used for O1TY, CYC1 is set to a value of 10 - 20 seconds. If a linear output is used,
CYC1 is not applicable. The similar conditions are applied for CYC2 selection.

The user can use Auto-Tuning program for initial start-up, or they can directly set the
appropriate values for PB, Tl & TD using the historical records for repeat systems. If the control
behaviors are still inadequate, then manual tuning may be required to improve control.

3.3.6 CPB Programming

The cooling proportional band is measured by % of PB with a range of 50~300. Initially,
set 100% for CPB and examine the cooling effect. If the cooling action should be enhanced, decrease
the CPB value. If the cooling action is too strong, increase the CPB value. The value of CPB is directly
proportional to the PB setting. Its value remains unchanged throughout the Auto-Tuning process.

Adjustment of CPB is related to the cooling media used. If air is used as a cooling media,
set the CPB to 100(%). If the oil is used as the cooling media, set the CPB to 125(%). If water is used as
the cooling media, set the CPB to 250(%).

3.3.7 DB Programming

Adjustment of DB (Dead band) is dependent on system requirements. If a greater dead
band is used, then an unwanted cooling action can be avoided, but an excessive overshoot of the
setpoint will occur. If a smaller dead band (DB) is used, then an excessive overshoot can be minimized,
but an overlapping of the heating and cooling action will occur. The DB setting is adjustable in the range
of -36.0% to 36.0 % of PB.
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A negative DB value will have an overlap where both outputs are active. A positive DB
value has a dead band area where neither output is active.

3.3.8 Output 2 ON-OFF Control (Alarm function)

Output 2 can also be configured as an alarm output. There are 13 kinds of alarm
functions and a Dwell timer (dtMR) that can be selected for output 2. They are dtMR (Dwell Timer), dE.
HI (deviation high alarm), dE. Lo (deviation low alarm), dB. Hi (Out of band alarm), dB. Lo (In-band
Alarm), PV. HI (process value high alarm), PV. LO (process value low alarm), H. bK (Heater Break
Alarm), H. St (Heater Short Alarm), RG. HI (Range high alarm), RG. Lo (Range low alarm), RG.H. L
(Range high low alarm), PF.Hb (Profile Holdback) and PF.Ed (Profile End).

3.4 Soft-Start

The controller has a soft start function to limit the control output on out1 and out2 for a
programmable time SFT or up to a programmed threshold value SFTH. The first of two will terminate
soft-start function and the normal PID control begins. This function is useful for effects such as
suppressing the heater output during equipment startup or lightening the load.

Note: In Profile Version Controllers If PFR is set to other than SP1 then the profile function will continue
with the set parameter during power recovery. If PFR is set to SP1 then the profile will continue to run
with soft start parameters during power recovery.

There are 5 parameters available for the soft-start function. They are as below.

1. SFt: Soft start time. If the SFt #0 then the Soft start function will be enabled. The SFt can be
set in the form of Hour: Minute. The range can be set is 00.00 to 99:59.

2. SFL1: Soft Start output limit for output 1. It can be set from PL1L to PL1H.

3. SFL2: Soft Start output limit for output 2. It can be set from PL2L to PL2H.

4. SFtH: Soft start threshold value. The Soft start will be aborted when the process value is greater
than or equal to SFtH.

5. SFtR: Soft start time. It will show the remaining time of soft start when it is running.

control output (MV) MY before soft start
4
soft start §---- fenrmmnnan,
output sat ;
walue
MV with soft start
(limited)
0% :, -
soft start
power "
an gal time
3-3 Soft Start Function

3.5 Alarm

The controller has up to four alarm outputs depending on the controller model. There
are 16 types of alarm functions and one dwell timer that can be selected. There are 4 kinds of alarm
modes (ATMD, A2MD, A3MD, and A4MD) available for each alarm function (A1FN, A2FN, A3FN, and
A4FN). In addition to the alarm output, output 2 can also be configured as an alarm. But output 2 has
only provided 14 different alarm functions or dwell timer available.
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3.5.1 Alarm Types

There are 11 different types of alarms as listed below that the user can assign to
different alarm outputs.

NoNE: No Alarm function

dtMR: Dwell timer

dE. HI: Deviation high alarm

dE. Lo: Deviation low alarm

dB. Hi: Deviation band out of band alarm
dB. Lo: Deviation band in band alarm

PV. HI: Process value high alarm

PV. Lo: Process value low alarm

H. bK: Heater break alarm

9. H. St: Heater short alarm

10. E1.C.o: Event Input 1 Control Alarm Output
11. E2.C.o0: Event Input 2 Control Alarm Output
12. RG. HI: Range high alarm

13. RG. Lo: Range low alarm

14. RG.H. L: Range high low alarm

15. PF. Hb: Profile Holdback alarm

16. PF. Ed: Profile End

The dwell timer can be used separately or accompanied with a Ramp. Alarm outputs
can be configured as dwell timers by selecting dtMR for A1FN. If ATFN is set to DTMR, Alarm 1 will act
as a dwell timer. Similarly, Alarm 2, Alarm3 or Alarm4 will act as dwell timers if A2FN, A3FN, or A4FN is
set to dtMR. When the dwell timer is configured, the parameter DTMR is used for dwell time adjustment.
The time mentioned in DTMR is in the format of minute: seconds. The seconds' value mentioned has the
multiplication factor of 6.

A deviation alarm alerts the user when the process value deviates too far from the set
point. When the process value is higher than SV+AxDV, a deviation high alarm (dE. Hl) occurs. The
alarm is off when the process value is lower than SV+AxDV-AxHY.

When the process value is lower than SV+AxDV, a deviation low alarm (dE. Lo)
occurs. The alarm is off when the process value is higher than SV+AxDV+AxHY. The trigger level of a
deviation alarm moves with the setpoint.

A deviation band alarm presets two trigger levels centred on the set point. The two
trigger levels are SV+AxDV and SV-AxDV. When the process value is higher than (SV+AxDV) or lower
than (SV — AxDV), a deviation band out of band alarm (dB. HI) occurs. When the process value is
within the trigger levels, a deviation band in band alarm (dB. Lo) occurs. In the above descriptions, SV
denotes the current setpoint value for the control. This is different from SP1 when the ramp function is
used.

Nk =2O

A process alarm can set two absolute trigger levels. When the process value is higher
than AxSP, a process high alarm (PV. HI) occurs. The alarm is off when the process value is lower
than AxSP-AxHY.

When the process value is lower than AxSP, a process low alarm (PV. Lo) occurs.
The alarm is off when the process is higher than AxXSP+AxHY. A process alarm is independent of the set
point.

Heater break detection is enabled by setting A1FN to HBEN. A Heater break alarm (H.
bK) alerts the user when the current measured by CT1 in CT1R is lower than HB1T, or CT2 in CT2R is
lower than HB2T. When the current measured by CT1 in CT1R is higher than HB1T+HBHY and CT2 in
CT2R is lower than HB2T+HBHY, the heater break alarm will be off. The Heater break alarm will be off
when both CT values are in the normal range. This Alarm will function when output1 is in ON condition
only.
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The Heater short detection is enabled by setting A1TFN to HSEN. A Heater short alarm
(H. St) alerts the user when the current measured by CT1 in CT1R is higher than HS1T, or CT2 in CT2R
is higher than HS2T. When the current measured by CT1 in CT1R is lower than HS1T-HSHY and CT2 in
CT2R is lower than HS2T-HSHY, the heater short alarm will be off. The Heater short alarm will be off
when both CT values are in the normal range. This Alarm will function when output1 is in OFF condition
only.

Note: The Heater break and Heater short alarms will work only with Relay and SSR outputs in output1.

The Alarm outputs can be controlled by Event input1 and Event input 2 by selecting
Event Input 1 Control Alarm Output (E1. C.0.) and Event Input 2 Control Alarm Output (E2. C.0.)
for alarm function A2FN and A3FN. The output will be ON as long as the event input is ON. The output
will go OFF when the input is OFF.

Range alarm will alert the user when the process value reaches the range. When the
process value is equal to SV+AxSP-AxDV or SV+AxSP, a Range hi (RG. HI) alarm will occur. The alarm
is off when the process value is greater than SV+AxSP+AxHY or lower than SV+AxSP-AxDV-AxHY.
Note: The SV+AxSP-AxDV or SV+AXSP can't be less than SV in range high alarm. The AxSP and AxDV
have to be configured according to this condition.

When the process value is equal to SV-AxSP+AxDV or SV-AxSP, a Range low (RG. Lo)
alarm will occur. The alarm is off when the process value is lower than SV-AxSP-AxHY or greater than
SV-AxSP + AxDV + AxHY.

Note: The SV-AxSP+AxDV or SV-AXSP can't be higher than SV in range low alarm. The AxSP and
AxDV have to be configured according to this condition.

The Range Hi-Low alarm (RG.H.L.) will include both Range Hi and Range Low. In the
above description, Ax denotes the respective alarm parameters such as A1, A2, A3, A4.
Note: The AxDV can’t be set to less than 0.1 in range alarm.

The Profile Holdback (PF. Hb) alarm will alert the user when the profile is in Holdback
state. The Profile End (PF. Ed) alarm will alert the user when the profile end.

PV
i

SP1 A

on+—o-—V Alarm
off—s—+ Reverse Alarm
Ti;we
3-4 Dwell Timer (dtMR)
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SV+AxDV -

SV+AxDV-AxHY A

SV A
A
OonH{——— - —— - ——-
Off ——— ——— — - Alarm
On - - —— - —— — - Reverse Alarm
off {——— - —-——-
-
Time
3-5 Deviation High Alarm (dE.HI)
PV
A
SV+AXDV+AXHY -
SV+AxDV A
SV A
A
Oon+-—— —— ———-
off + - —+——— —_ 4L _ Alarm
on+———tf——— — — — 4= — - Reverse Alarm
off + ——— —— ———-
-
Time

3-6 Deviation Low Alarm (dE.Lo)
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SV+AxDV

SV+AXDV-AxHY

SV-AxDV+AxHY
SV-AxDV

Reverse Alarm

ON

OFF
ON

OFF

3-7 Deviation out of Band Alarm (db.HI)
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SV+AXDV+HAXHY

SV+AxDV

SV-AxDV-AXHY

Reverse Alarm

llllll

OFF
ON

OFF

3-8 Deviation In-Band Alarm (db.Lo)
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AxSP -
AXSP-AxHY -
A
On
Off | ————— —~ T " Alarm
Oonq——vp——— — T — ~ Reverse Alarm
off 1 — —— ——— ———-
-
Time
3-9 Process Value High (PV.HI)
PV
A
AxSP+AxHY -
AXSP -
A
On -
off | —————— - — - Alarm
on4——p——— - — ~ Reverse Alarm
off {——— ——— ———-
-
Time

3-10 Process Value Low (PV.Lo)
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CT1R(er)CT2R

A
HB1T-HBHY -
(or)
HB2T-HBHY
A
on{————p——m—m—m—m——o -
off ,/iiot—————— — — - ————— Alarm
on —mm—p-—————— — — ——— Reverse Alarm
off4{- - - - b——mrro— — — — -
.-
Time

3-11 Heater Break(H.bk)

CTIR (or) CT2R
A

HS1T+HSHY -
(o)

HS2T+HSHY

A
oni--———pp——5——————-
off —m——mm @ - — — — — - Alarm
on —m—m>———— — — - Reverse Alarm
of4{-----+-———n—ot ——————-
-
Time

3-12 Heater Short (H.St)
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Event Input

Ell or EI2
A
On{——— ——— ———-
Off I T
| | | | -
L
A | | | |
onH{——— ——— ———-
Off _—— — — d—— Alarm
On _——— — — ——— Reverse Alarm
Off 1= ==+ L o
| | | | -
Time

3-13 Event Input Controlled Output (E1.C.o or E2.C.0.)

PV
A

SV+AxSP+AxHY A
SV+AXSP -
SV+AXSP-AxDV -
SV+AxSP-AxDV-AxHY -
SV A

A
off {— — - — — = — -
On — — — — - Alarm
On A — — — — - Reverse Alarm
off {— — — — —— — -
| .
Time

3-14 Range High (RG.HI)
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- Alarm

- Reverse Alarm

Time

SV-AxSP+AxDV+AxHY {— —

SV-AxSP+AxDV 4 — —

SV-AXSP | —
SV-AXSP-AXHY 41— —:— —

3-15 Range Low (RG.Lo)
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3-16 Range High Low (RG.H.L)
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3.5.2 Alarm Modes

There are six types of alarm modes available for each alarm function.

Normal alarm

Latching alarm

Holding alarm

Latching/ Holding alarm
Setpoint Holding Alarm

6. Latching None Reset Alarm

3.5.2.1 Normal Alarm: ALMD = NORM

When a normal alarm is selected, the alarm output is de-energized in the non-alarm
condition and energized in an alarm condition.

3.5.2.2 Latching Alarm: ALMD = LTCH

If a latching alarm is selected, once the alarm output is energized, it will remain
unchanged even if the alarm condition is cleared. The latching alarm can be reset by pressing the
RESET key once the alarm condition is removed.

3.5.2.3 Holding Alarm: ALMD = HOLD

A holding alarm prevents an alarm condition during power-up. Only if the PV meets the
Alarm condition as soon as the controller is powered on, setting the holding Alarm will ignore the alarm
condition for the first time after powering on. Afterward, the alarm performs the same function as a
normal alarm. If the condition is not as described above, the holding alarm will work as the regular alarm.

3.5.2.4 Latching / Holding Alarm: ALMD = LT. HO

A latching/holding alarm performs both holding and latching functions. The latching
alarm is reset when the RESET key is pressed after the alarm condition is removed.

3.5.2.5 Setpoint Holding Alarm: ALMD = SP. HO

A setpoint holding alarm prevents an alarm from power-up and/or changing set point.
The alarm output is de-energized whenever the setpoint is changed even if it is in an alarm condition.
The alarm reverts to a normal alarm once the alarm condition is removed.

3.5.2.6 Latching None Reset Alarm =Lt.N.R

This mode is the same as Latching alarm. But the alarm can’t be reset by the Reset Key
on the controller. The alarm reset can be done only by using an event input alarm reset function.

Al
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SP A

AXSP A

AxSP-AxHY A

on{—--— -— -———-
Off ——— —-— Alarm

On ——— —-— Reverse Alarm
off {——— —— ——

-

Time

3-17 Process Value High- Normal Alarm

SP -
AXSP

AXSP-AXHY -

- Reverse Alarm

-
Time

3-18 Process Value High- Latching Alarm
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A
SP - ——-
AXSP - -
AXSP-AXHY - -
>
Time
A
On - ———-
Off - Alarm
On - Reverse Alarm
off{———+———t+——— —— -
| [ -
Time

3-19 Process Value High- Holding Alarm

PV
A
SP A +———-
AXSP - - -
AxSP-AxHY - — -
e
Time
A
On A | | - Alarm
off ' ' —
| I I
on |
off———+———+——— i - Reverse Alarm
| | | -
Time
3-20 Process Value High- Latching & Holding Alarm
3.5.3 Alarm Delay
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In certain applications during startup, nuisance alarms will be generated before the
process value reaches the set point. To avoid these kinds of nuisance alarms, a time delay for alarms is
available. To enable the time delay for alarms, set the delay time using the A1DL, A2DL, A3DL, and
A4DL parameters. These parameters will avoid the nuisance alarm during the process value reaches the
setpoint.

For example, the process setpoint set to 100. When the process approaching 100 it will
go to 103 and 97. During this time the Hi Alarm will be activated and deactivated continuously. To avoid
these kinds of nuisance alarms the alarm delay function can be used. It will generate the alarm after the
PV is in alarm condition continuously at least for the period configured in alarm delay parameters. The
alarm delay can be configured in minutes and seconds.

3.5.4 Alarm Failure Transfer

Alarm Failure transfer is activated as the unit enters failure mode. The respective Alarm
will go on if ON is set for ATFT, A2FT, A3FT or A4FT and will go off if OFF is set for A1FT, A2FT, A3FT,
or A4FT. The unit will enter failure mode if a sensor break occurs or if the A-D converter fails.

3.6 User Select Menu Configuration

Conventional controllers are designed with parameters in a fixed order.
If the user needs a friendlier menu operation to suit their application, most conventional controllers do not
offer a solution. The C series controllers have the flexibility for the user to select those parameters which
are most significant and put these parameters in an easy access USER menu.

There are eight user-friendly parameters from the below list that can be set for user
select menu configuration using the SEL1-SEL8 parameters.

SP2
DTMR
DISP
Pb
Td

T
o1HY
CPb
dB
. ATHY
. A1SP
. A1dV
. A2HY
. A2SP
. A2dV
. A3HY
. A3SP
. A3dV
. AdHY
. A4SP
. AddV
. PL1L
. PLTH
. PL2L
. PL2H
. OFTL
. OFTH
. CALO

NN =

NN MNMNNNDNMNMNDN 2 A A A da a aa a a ©o
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29. CAHI
30. A1DL
31. A2DL
32. A3DL
33. A4DL
34. UNIT

When using the up-down key to select parameters, all of the above parameters may not
be available. The number of visible parameters is dependent on the setup configuration.
Example:
OUT2 is set to DE. LO, PB = 100.0, SEL1 is set to A1SP, SEL2 is set to A2SP, SEL3 is set to PB, SEL4
is set to Tl, SEL5~SELS is set to NONE. Now, the USER menu display appears as below.

O e O O O —
| Jﬂ_)

3-21 Configurable User Menu

3.7 Ramp

The ramping function is performed during power up as well as any time the setpoint is
changed. Choose MINR or HRR for the RAMP setting, and the controller will perform the ramping
function. The ramp rate is programmed by adjusting the RR setting. The ramping function is disabled as
soon as the Failure mode, the Manual control mode, the Auto-Tuning mode or the Calibration mode
occur. The ramping function is enabled whenever the event input configured to change the setpoint is
triggered. The ramping function will be ramped up or down to SP1 when the event input is disabled.

3.7.1 Example of Ramp without Dwell Timer

Select MINR for RAMP, set °C for UNIT, set 1-DP for DP, Set RR=10.0, SV is set to
200°C initially and changed to 100°C after 30 minutes from power-up. The starting temperature is 30°C.
After power-up, the process is running like the curve shown below.

PV
' )
200 |
°C
100 |
°C
30 |
°C
+ : > Time
0 17 30 40 (minutes)
3-22 Ramp Function
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Note: When the ramp function is used, the lower display will show the current ramping value. However, it
will revert to show the setpoint value as soon as the up or down key is touched for adjustment. The ramp
rate is initiated at power on and/or when the Setpoint is changed. Setting the RR set to zero means no
ramping function at all.

3.8 Dwell Timer

The dwell timer can be with or without a Ramp. Alarm outputs can be configured as
dwell timers by selecting dtMR for ATFN. If A1FN is set to dtMR, Alarm 1 will act as a dwell timer.
Similarly, Alarm 2, Alarm3 and Alarm4 will act as dwell timers if A2FN, A3FN, or A4FN is set to dtMR.
When the dwell timer is configured, the parameter DTMR is used for dwell time adjustment. The dwell
time is measured in minutes ranging from 0.0 to 4553.6 minutes. The Timer starts to count as soon as
the Process Value (PV) reaches its set point (SV), and triggers an alarm output once the time has
elapsed. The dwell timer operation is shown in the following diagram.

PV
]

SP 4 o - )
4
ALM Dwell Time Time
DTMR
. - -
, \
ON ¢ ‘
OFF T - " —
f Time
Timer starts
3-23 Dwell Timer

After the timer has finished, the dwell timer can be restarted by pressing the RESET key.
The timer stops counting during manual control mode, failure mode, calibration and Auto-Tuning.
If alarm1 is configured as a dwell timer, AIMD needs to be NoRM, and Even Input can’t

reset DTMR (only can be reset by the Reset key [R] on the front panel)
3.9 User Calibration

Each unit is calibrated in the factory before shipment. The user can still modify the
calibration in the field.

The basic calibration of the controller is highly stable and set for life. User calibration
allows the user to offset the permanent factory calibration to:

++ Calibrate the controller to meet a user reference standard.
% Match the calibration of the controller to that of a particular transducer or sensor

input.

+¢ Calibrate the controller to suit the characteristics of a particular installation.

% Remove long term drift in the factory set calibration.

There are two parameters: Offset Low (OFTL) and Offset High (OFTH) for adjustment to
correct an error in the process value. There are two parameters for the sensor input. These two signal
values are CALO and CAHI. The input signal low and high values are to be entered in the CALO and

CAHI parameters respectively.

X/

Connect the input with low scale operating temperature (For Example 0.0). Enter the
low scale operating temperature in CALO. For example, 0.0. Then monitor the PV. If PV # CALO, adjust
the OFTL to make PV=CALO.
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Connect the input with high scale operating temperature (For Example 700.0). Enter the
high scale operating temperature in CAHI. For example, 700.0. Then monitor the PV. If PV # CAHI
adjusts the OFTH to make PV=CAHI.

As shown below, the two points OFTL and OFTH construct a straight line. For accuracy,
it is best to calibrate with the two points as far apart as possible. After the user calibration is complete,
the input type will be stored in the memory. If the input type is changed, a calibration error will occur and

an error code £ AEr is displayed.

Displayed
value ~—User
Offset Calibration
Desired high introduced !
pointvalue -}---L ——————— - - —— AN
. . Factory

Highpoint-t--q4---------~“>¢~----- Calibration
calibration
Low point introduced
calibration-4---—s¢+=>~% - - - - _¥___
Desired low {7=<--#~ - - --------— o
point value = Input signal

3-24 Two Point User Calibration

3.10 Digital Filter

In certain applications, the process value is too unstable to be read. To improve this, a
programmable low pass filter incorporated in the controller can be used. This is a first-order filter with a
time constant specified by the FILT parameter. A value of 0.5 seconds is used as a factory default.
Adjust FILT to change the time constant from 0 to 60 seconds. 0 seconds represents no filter applied to
the input signal. The filter is characterized by the following diagram.

Note

The Filter is available only for the process value (PV) and is performed for the displayed
value only. The controller is designed to use an unfiltered signal for control even when a filter is applied.
If a lagged (filtered) signal is used for control; it may produce an unstable process.

PV
A FILT=0
;
3ec| / FILT=1
L/
Y/
— \
FILT=30 ) Secl

P Time
3-25 Filter Characteristics
3.11 Failure Transfer

The controller will enter failure mode if one of the following conditions occurs.
1. An SBER error occurs due to an input sensor break, an input current below 1mA for 4-20mA, or
an input voltage below 0.25V for 1-5 V.
2. An ADER error occurs due to the A-D converter of the controller fails.
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Output 1 and Output 2 will perform the failure transfer (O1. ft & O2. ft) function as the
controller enters failure mode.

3.11.1 Output 1 Failure Transfer

If Output 1 Failure Transfer is activated, it will perform as follows:

1. If output 1 is configured as proportional control (PB#0), and BPLS is selected for O1FT, then
output 1 will perform a Bumpless transfer. After that, the previous average value of MV1 will be
used for controlling output 1.

2. If output 1 is configured as proportional control (PB#0), and a value of 0 to 100.0 % is set for
O1FT, then output 1 will perform failure transfer. After that, the value of O1FT will be used for
controlling output 1.

3. If output 1 is configured as ON-OFF control (PB=0), then output 1 will transfer to an off state if
OFF is set for O1FT, and transfer to on state if ON is set for O1FT.

3.11.2 Output 2 Failure Transfer

If Output 2 Failure Transfer is activated, it will perform as follows:

1. If OUTZ2 is configured as COOL, and BPLS s selected for O2FT, then output 2 will perform a
Bumpless transfer. After that, the previous average value of MV2 will be used for controlling
output 2.

2. If OUT2 is configured as COOL, and a value of 0 to 100.0 % is set for O2FT, then output 2 will
perform a failure transfer. After that, the value of O2FT will be used for controlling output 2.

3. If OUT2 is configured as an alarm function, and OFF is set for O2FT, then output 2 will transfer to
an off state, otherwise, output 2 will transfer to an ON state if ON is set for O2FT.

3.11.3 Alarm Failure Transfer

An alarm failure transfer is activated as the controller enters failure mode. After that, the

alarm output will transfer to the ON or OFF state which is determined by the set value of A1FT, A2FT,
A3FT, and A4FT.

3.12 Auto-Tuning

AThe Auto-Tuning process will be performed at the setpoint (SP1). The process will oscillate around
the setpoint during the tuning process. Set a set point to a lower value if overshooting beyond the normal
process value will cause damage. Itis usually best to perform Auto-Tuning at the Setpoint the machine
is expected to be operated at, with the process running normally (i.e. material in the oven, etc.)
Auto-Tuning is generally applied in the following cases:

+¢ Initial setup for a new process

+¢+ The setpoint is changed substantially from the previous Setpoint when Auto-Tuning was

performed.
+¢+ The control result is unsatisfactory

3.12.1 Auto-Tuning Operation Steps

1. The system has been installed normally.

2. Do not use a zero value for PB or TI; otherwise, the Auto-Tuning program will be disabled.

3. The LOCK parameter should be set to NONE.

4. Set the setpoint to a normal operating value or a lower value if overshooting beyond the
normal process value will cause damage.

5. Press and hold the(=] key until appear on the upper display, then let go.

6. Press and hold the(=] key for at least 5 seconds. The TUNE indicator will begin to flash, and

the Auto-Tuning process has begun.
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NOTE:

If the ramping function is used, it will be disabled once Auto-Tuning is started. The Auto-Tuning mode is
disabled if either a failure mode or manual control mode occurs.

Procedures:

PID values obtai

Auto-Tuning can be applied either as the process is warming up (Cold Start) or as the
process has been in a steady-state (Warm Start). After the Auto-Tuning process is completed, the
TUNE indicator will stop flashing and the unit will revert to PID control by using its new PID values. The

ned are stored in non-volatile memory.

3.12.2 Auto-Tuning Error

If Auto-Tuning fails, an ATER

of the following cases.
% If PB exceeds 9000 (9000 PU, 900.0°F or 500.0°C)

3.12.3 Solution for
1.7

«» If Tl exceeds 1000 seconds

message will appear on the upper display in any

+¢ If the setpoint is changed during the Auto-Tuning process

Auto-Tuning Error

ry Auto-Tuning once again.

2. Do not change the setpoint value during the Auto-Tuning process.

3.D
4. U

0 not set zero value for PB and TI.
se manual tuning

5. Touch RESET [B] key to reset the m message.

3.13 Manual Tuning

In certain applications (very few), using Auto-Tuning to tune a process may be
inadequate for the control requirement. In this case, the user can try manual tuning.

If the control performance by using Auto- Tuning is still unsatisfactory, the following
guidelines can be applied for further adjustment of PID values.

ADJUSTMENT SEQUENCE SYMPTOM

SOLUTION

Proportional Band

Slow Response

Decrease PB

(PB)

High overshoot or Oscillations Increase PB

Integral Time (T) Slow Response Decrease Tl
g Instability or Oscillations Increase TI

T Slow Response or Oscillations Decrease TD
Derivative Time (TD) High Overshoot Increase TD

3.14 Manual Control

set for.

3-3 PID Parameter Adjustment Guide

To enable manual control, ensure the LOCK parameter is set to NONE. Press and hold
[ for 6.2 seconds or unti [=---1 (Hand Control) appear on the display. Press and hold [&]
for 5 seconds or until the MANU indicator begin to flash. The lower display will show [H=--1. The

controller has now entered manual control mode. Indicates the output control variable for

output 1, and indicates the control variable for output 2. The user can use the up-down keys to
adjust the percentage values for the heating or cooling output. This % value is based on the CYC1 and
CYC2 settings, where the associated output will stay on for the % of time the CYC1 & CYC2 values are

The controller performs open-loop control as long as it stays in manual control mode.
The manual mode menu can be reached by pressing [J[] keys also
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3.14.1 Exit Manual Control

Pressing the [R] key will revert the controller to its normal display mode.

PV PB too low
Perfect

Set point
P action

PB too high

Time

Tl too high
PV

Set point .
| action

Tl too low

Time

PV TD too low

l Perfect

Set point

TD too high Daction

Time

3-26 Effects of PID Adjustment
3.15 Default Setting
3.15.1 Factory Default Setting

The controller's parameters can be loaded with default values listed in the parameter
description table. In certain situation, it is desirable to retain these values after the values of the
parameters have been changed. The below procedure to be followed to reload the default values.

1. Ensure the LOCK parameter is set to NONE.

2. Press and hold (€ for 6.2 seconds or until [=---J (Hand Control) appear on
the display.

3. Press (=] key to navigate the manual mode menu to reach FILE.

4. Press and hold [=] for 5 seconds or until the upper display FILE flash for a moment.
The default values of all parameters are loaded now.

3.15.2 User Default Setting

The user can store the default parameter setting as per their requirement and load the
stored default parameters.

3.15.2.1 Store User Default Setting
The user default setting can be stored by using the below steps.
1. Ensure the LOCK parameter is set to NONE.
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2. Press [2] and [XJ to access the manual mode parameters. The lower display will show
HO.00.

3. Press [=] key to navigate to File Parameter

4. Select St.US in File parameter using (=] or (<] key.

5. Press [2] key for 5 seconds to store the user default setting parameter. The upper display
will blink a moment for the user confirmation.

3.15.2.2 Load User Default Setting
The stored user default setting can be loaded by using the below steps.

1. Ensure the LOCK parameter is set to NONE.

2. Press [=] and [&J to access the manual mode parameters. The lower display will show
HO.00.

3. Press (=] key to navigate to File Parameter

4. Select Ld.US in File parameter using .J or (<] key.

5. Press [=] key for 5 seconds to load the user default setting parameter. The upper display
will blink a moment for the user confirmation.

3.16 Data Communication

The controllers support RS-485 Modbus RTU protocol for data communication. Using a
PC for data communication is the most economical way. The signal is transmitted and received through
the PC communication Port. Since a standard PC can't support an RS-485 port, a network adaptor such
as an RS232 to RS485 Converter or USB to Serial Converter must be used to convert RS-485 to RS-232
or USB for a PC. Many RS-485 units (up to 247 units) can be connected to one RS-232 port or USB Port.
Therefore, a PC with 4 comm. ports can communicate with up to 988 units. It is quite economical.

3.16.1 RS-485 Setup

+¢ Enters the setup menu.

++ Set the data type as signed integer or unsigned integer

+ Set individual addresses for units connected to the same port.

++ Set the Baud Rate (BAUD), Data Bit (DATA), Parity Bit (PARI) and Stop Bit (STOP)
such that these values are accordant with PC setup conditions.

3.17 Retransmission

The controller can output (retransmit) PV or SP via its retransmission terminals RE+ and
RE- provided that the retransmission option is ordered. A correct signal type should be selected for the
option board to meet the retransmission option installed. RELO and REHI are adjusted to specify the low
scale and high scale values of retransmission.

3.18 Heater Current Monitoring

A current transformer (CT98-1) is required to measure the heater current. The CT input
signal conditioner measures the heater current when the heater is powered (output 1 is on), and the
current value will remain unchanged the heater is unpowered (output 1 is off). 1 or 2 CT inputs can be
connected to the controllers depending on the model. The CT1R &CT2R will indicate the heater current.

Heater break detection is enabled by enabling heater break detection setting HBEN. A
Heater break alarm (H. bK) alerts the user when the current measured by CT1in CT1R is lower than
HB1T or CT2 in CT2R is lower than HB2T. When the current measured by CT1 in CT1R is higher than
HB1T+HBHY and CT2 in CT2R is higher than HB2T+HBHY, the heater break alarm will be off. The
Heater break alarm will be off when both CT values are in the normal range. The Heater break alarm
function will be enabled when OUT1 is in on condition.
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Heater short detection is enabled by enabling heater short detection setting HSEN. A
Heater short alarm (H. St) alerts the user when the current measured by CT1 in CT1R is higher than
HS1T or CT2 in CT2R is higher than HS2T. When the current measured by CT1 in CT1R is lower than
HS1T-HSHY and CT2 in CT2R is lower than HS2T-HSHY, the heater short alarm will be off. The Heater
short alarm will be off when both CT values are in the normal range. The Heater short alarm function will
be enabled when OUT1 is in off condition.
Accessory Installed
CT98-1
Required Setup Parameters
Heater Break

1. HBEN
2. HBHY
3. HBIT
4. HB2T

Heater Short

1. HSEN
2. HSHY
3. HSIT
4. HS2T

3.19 Operation Mode

The operation mode will allow the the users to choose the operation mode of the
controllers as RUN or OFF. Run mode will activate the normal PID running mode.OFF mode will disable

all outputs.
Press (4] [¥] keys together more than 3 seconds will access the operation mode. Press

key for 3 seconds to activate the selected mode.

L J

PV
RUN
'
PV
OFF

3-27 Operation Mode

3.20 Event Input

There are 6 or 2 or 1 Event Inputs that are available in this series of controllers
depending on the size of the controller. Refer section 2.9 for wiring an event input. The Event input
accepts a digital (on/off) type signal.

Types of signals that can be used to switch the event input as below.

% Relay

+ Switch contacts

++ Open collector Pull Low

% TTL logic level
One of the below functions can be chosen by using EIFN1 through EIFN6 contained in the setup menu.
The same function cannot be set to more than one event input.
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Note: The controller must have the respective event input on the controller hardware to select any of the
below event input function other than NoNE in E1FN to EGFN. Otherwise the controller may malfunction.

3.20.1 Event Input Functions

1. NONE
2. SP2

3. RS. A1
4, RS.A2
5. RS.A3
6. RS.A4
7. RS.AO
8. CA.LH
9. D.O1

10. D.02

11. D.01.2
12. LOCK
13. AU.MA
14. F.tra

15. AL. oN

16. StAR: Run profile as RUN=STAR
17. CoNt: Run profile as RUN=CONT
18. PV: Run profile as RUN=PV

19. Hold: Run profile as RUN=HOLD
20. StoP: Run profile as RUN=STOP
21. d.R.SP: Operation Mode RUN/OFF

NONE: No Event input function. If chosen, the event input function is disabled. The controller will use PB,
Tland TD for PID control and SP1 for the set point.
SP2: If chosen, the SP2 will replace the role of SP1 for control.
RS. A1: Reset Alarm 1 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A2: Reset Alarm 2 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A3: Reset Alarm 3 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS. A4: Reset Alarm 4 as the event input is activated. However, if the alarm condition still exists, the alarm
will remain on even though the event input is triggered.
RS.AO: Reset all Alarms as the event input is activated. However, if the alarm condition still exists, the
alarm will remain on even though the event input is triggered.
CA. LH: Cancel the latched alarm as the event input is activated. However, if the alarm condition still
exists, the alarm will remain on even though the event input is triggered.
D.O1: Disable Output 1 as the event input is activated.
D.02: Disable Output 2 as the event input is activated.
D.01.2: Disable both Output 1 and Output 2.
Note: When any of D.O1, D.0O2 or D.01.2 is selected for EIFN, Output1 and/or Output 2 will
revert to their normal conditions as soon as the event input is Released.
LOCK: All parameters are locked and unable to be changed (Read-only) in communication.
AU.MA: Switch between Auto-Tuning and manual tuning control mode.
F.tra: Switch to Failure Transfer Mode
AL. oN: If Alarm 2 or Alarm 3 set to E1.c.0 or E2.c.o then EI1 or EI2 will activate Alarm Output Alarm 2 or
Alarm 3.
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StAR: Run profile as RUN=STAR

CoNt: Run profile as RUN=CONT

PV: Run profile as RUN=PV

Hold: Run profile as RUN=HOLD

StoP: Run profile as RUN=STOP

d.R.SP: Switch between operation mode RUN & OFF.

3.21 Remote Setpoint

The Setpoint will change proportionally to the input given in the remote Setpoint input

terminals. The remote Setpoint function needs the below parameters to be set properly.

1. RMSP: Exists if OFS1 and OFS2 and OFS3 are not all selected “None”

2. RINL: When Set Value is lower than SP1L, Setpoint will be limited by SP1L

3. RINH: When Set Value is higher than SP1H, Setpoint will be limited by SP1H

4. DRSP: E1FN~E6FN select d.R.SP, enable the Event Input controlling Remote Setpoint.

Note: Remote Setpoint Input needs to be calibrated properly before use Remote setpoint application.

The procedure to calibrate Remote Setpoint input is explained in section 5.1.1.7.

3.22 Ramp and Soak Program

The new C Series controller with a profile option can be used in the application where
the setpoint should be changed automatically with the time. It provides 1 program with 16 segment or 2
programs with each 8 segments or 4 programs with each 4 segments. Each segment has both a ramp
and soak function.

The following parameters are used to configure the controller for ramp and soak
programs.

1. PROF

2. RUN
3. RMPU
4. STAR
5. END
6. PFR
7. HBLO
8. HBHI
9. HBT
10. CYC

The profile parameters can’t be modified when the profile is running.
3.22.1 PROF

Select the required segments to run. There are 8 options available for the user to select
the profile segments.

1. NoNE: Not used

. 1--4: Uses steps 110 4

. 5--8: Uses steps 510 8

. 1--8: Uses steps 110 8

. 9-12: Uses steps 9 to 12

. 1316: Uses steps 13 to 16
. 9-16: Uses steps 9 to 16

. 1-16: Uses steps 1 to 16

3.22.2 RUN

~NOoO OB WODN

oo

Select the profile rune mode. There are 5 modes available in the controller.
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StAR: Start to run profile

CoNt: Continue run profile

PV: Continue run profile from current PV
Hold: Hold profile

. SToP: Stop profile

3.22.2.1 StAR

bR~

The Profile starts to run from the first segment in the selected profile. In run mode, the
profiler varies the set point according to the stored profile values.

3.22.2.2 CoNt

The Profile starts to run from the segment where it stopped.
3.22.2.3 PV

The Profile starts to run from the segment where it stopped with current process value.
3.22.2.4 Hold

In hold mode, the profile is frozen at its current point. In this state, the user can make
temporary changes to any profile parameter (for example, a target setpoint, dwell time or the time
remaining in the current segment). Such changes will only remain effective until the profile is reset and
run again and when they will be overwritten by the stored profile values.

3.22.2.5 StoP

In stop mode, the Profile is stopped.
3.22.3 RMPU

Select the Ramp and Soak time units to be used. The options available for selection are
Hour Minutes (HH: MM) and Minute Seconds (MM: SS)

3.22.4 STAR

The Setpoint value of the profile start. The options available for selection is
Process value (PV) and controller Setpoint (SP1).

The normal method is to start the profile from the process value because this will
produce a smooth and Bumpless start to the process. However, to guarantee the time of the first
segment, the STAR set to SP1 for the start point

3.22.5 END

The Setpoint value at the end of the profile. The options available for end Setpoint is
Controller Setpoint (SP1). The Alarm output configured with PF. Ed will be on at the end of the profile.

3.22.5.1 SP1

The Profile ends with controller Setpoint SP1.
3.22.6 PFR

If power is lost and then restored, while a profile is running, the behaviour of the profile
is determined by the setting of the parameter “PFR “power fail recovery in the profile configuration. The
options available for PFR are CONT, PV, SP1.

3.22.6.1 CONT
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If CONTis selected, then when power is restored the profile continues from where it was
interrupted when power was lost. The parameters such as setpoint value (SV), time remaining (TIMR)
and cycle remaining (CYCR) will be restored to their power-down values. For applications that need to
bring the process value to the setpoint value as soon as possible, this is the best choice. The two
diagrams below illustrate the respective responses.

Set point Segment dwell
| time = t1+t2
| 1] | 2 |

power off
I

power on
I

I

| | -
Ramp Dwell )

Seqment | Segment | Time

3-28 Power failure recovery from the profile at Dwell segment

Set point
A power off Target Set point

power on

= Time
| Ramp Segment |Dwell Segment

3-29 Power failure recovery from the profile at Ramp segment

3.22.6.2 PV

If PV is selected then when power is restored the setpoint starts at the current process
value, and then runs to the target setpoint of the active segment. This choice provides a smoother
recovery. The two diagrams below illustrate the respective responses

Set point Segment dwell
A time = t1+t2
| 2 |
l
I I
I
power oﬁ \ |
| power on
| I -
Ramp .
Seqment | Dwell Segment | Time

3-30 Power failure recovery from PV at Dwell segment
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Set point

A Target Set point

power off

power on |

= Time
| Ramp Segment | Dwell Segment

3-31 Power failure recovery from PV at Ramp Segment
3.22.6.3 SP1

If SP1 If is selected, then when power is restored the profiler is disabled
and it enters static mode, and SP1 is selected for control set point.

3.22.7 Holdback

As the set point ramps up or down (or dwells), the measured value may lag or deviate
from the setpoint by an undesirable amount. "Holdback" is available to freeze the profile at its current
state. The action of Holdback is the same as a deviation alarm. Holdback has three parameters.

1. HBLO: Holdback low band
2. HBHI: Holdback high band
3. HBT: Holdback wait time

If the error from the setpoint exceeds the set holdback high band (HBHI) or lags than
the set holdback low band (HBLO), then the holdback will automatically freeze the profile at its current
point and the holdback timer begins to count and an alarm configured with PF. Hb will on. When the
value of the holdback timer exceeds the value of holdback wait time (HBT), the profiler will no longer be
freeze and jump to its next segment, at the same time an error code Hb. Er will be displayed. The
holdback time can be configured in Hour: Minute unit only.

3.22.8 CYC

The number of cycles to be repeated for the selected profile to be configured by this
parameter.

3.22.9 Running, Holding and Stopping a Profile

The profile has been started by selecting RUN in the upper display using (=] key then
select the starting setpoint for the profile in the lower display by using (4] keys. After selecting STAR
or CONT or PV, press [2I[+](~] keys simultaneously for 1 second to start the profile. The same
procedure is applied for Holding and stopping profile. To holding the profile, select HOLD and stop the
profile select STOP in the lower display

3.22.10 Viewing and Modifying the Profile Progress

The Profile in progress can be monitored and modified by using the four parameters as
below.

1. CYCR: The remaining cycles of the profile

2. STEP: The running step of the profile

3. TIMR: The time remaining to complete the current step of the profile
4. STAT: The current state of the profile.

3.22.11 Configuring the Profile
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The profile has been configured by using the following parameters. There are 16
segments available for the user for the configuration. The 16 segments can be used as a single profile or
two profiles with each 8 segments or four profiles with each 4 profiles. This selection can be done by
PROF parameter selection.

3.22.11.1 Profile Segment Parameters
Each profile segments have the following parameters.

1. Target Set Point(TSP)
2. Ramp Time (RPT)
3. Soak Time (SKT)

3.22.11.1.1 Target Set point

The target Setpoint of the segment can be configured by the parameters TSP1, TSP2,
TSP3, TSP4, TSP5, TSP6, TSP7, TSP8, TSP9, TSPA, TSPB, TSPC, TSPD, TSPE, TSPF, and TSPG.

3.22.11.1.2 Ramp Time

The Ramp time of the segment can be configured by the parameters RPT1, RPT2,
RPT3, RPT4, RPT5, RPT6, RPT7, RPT8, RPT9, RPTA, RPTB, RPTC, RPTD, RPTE, RPTF, and RPTG.

3.22.11.1.3 Soak Time

The Soak time of the segment can be configured by the parameters SKT1, SKT2, SKT3,
SKT4, SKT5, SKT6, SKT7, SKT8, SKT9, SKTA, SKTB, SKTC, SKTD, SKTE, SKTF, and SKTG.

3.23 Transmitter Power Supply

The controller output 2 can be configured as transmitter power supply by selecting
DCPS in output and installing the necessary output module on the out2 location. The available options
are 20V,20mA, 12V, 40mA, 5V, 80mA.
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4 Applications

4.1 Heat Only Control with Dwell Timer

An oven is designed to dry the products at 150°C for 30 minutes, and then stay
unpowered for another batch. A C Series controller equipped with a dwell timer is used for this purpose.
The system diagram is shown as below.

Set
- TC+ |TC-

SR Oven

e C

15800

w 1500 T/C
24

(4] &)

®) Heater

C SeriesController

S o = Mains
OUTH1 --d’& :Sné < SUDDIY
S ©
| O] ON
ml_ oF
Timer ( ALM ) OFF
olo
4-1 Heat Only Control with Dwell Timer
To achieve this function set the following parameters in the setup menu.

INPT=K_TC
UNIT=°C
DP=1_DP
SP1=150.0
DTMR=30.0
OUT1=REVR
O1TY=RELY
CYC1=18.0
O1FT=BPLS
ALFN=DTMR
ALFT=ON

Auto-Tuning is performed at 150°C for a new oven.
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4.2 Cool Only Control

A C Series Controller is used to control a refrigerator at a temperature below 0°C.
Since the required temperature is lower than the ambient temperature, a cooling action is required.
Hence, select DIRT for OUT1. Since output 1 is used to drive a magnetic contactor, O1TY is set to RELY.
A small temperature oscillation is tolerable; therefore, use ON-OFF control to reduce the overall wear
and cost. To achieve ON-OFF control, PB is set to zero and O1HY is set to 0.1°C.

Setup Summary: Refrigerator
INPT=PT.DN

UNIT="°C
DP=1-DP RTD

OUT1=DIRT aw
O1TY=RELY

| Mains

W ~ Supply

User Menu:
PB =0(°C) T -
O1HY=0.1 (°C)

C Series Controller

4-2 Cooling Control

4.3 Heat and Cool Control
An injection mold is required to be controlled at 120°C to ensure a consistent quality of
the parts. An oil pipe is buried in the mold. Since plastic is injected at a higher temperature (e.g. 250°C),
the circulation oil needs to be cooled as its temperature rises. Here is an example.

ﬁl Injection Mold

Plastics —
! 120°C

)

t
l Qil
Pump
Oil Tank

Freezer I RTD

T o | 8

S Heater
Lo |« Supply

INPT

C Series Controller

4-3 Heat Cool Control
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The PID Heat-Cool control is used for the above example. To achieve this, set the
following parameters in the Setup Menu

INPT=PT.DN
UNIT=°C
DP=1-DP
OUT1=REVR
O1TY=RELY
CYC1=18.0 (sec.)
O1FT=BPLS
OUT2=COOL
02TY=4-20
O2FT=BPLS

Adjust SV at 120.0° C, CPB at 125 (%) and DB at -4.0 (%).
Apply Auto-Tuning at 120°C for a new system to get optimal PID values.

Adjustment of CPB is related to the cooling media used. If water is used as cooling
media instead of oil, the CPB is set to 250 (%). If air is used as cooling media instead of oil, the CPB is
set to 100 (%). Adjustment of DB is dependent on the system requirements.

A more positive value of DB will prevent an unwanted cooling action but will increase the temperature
overshoot, while a more negative value of DB will achieve less temperature overshoot, but will increase
unwanted cooling action.

4.4 Ramp & Dwell

4.4.1 Temperature Cycling Chamber

A chamber is used to test the temperature cycling effect on personal
Computers. An external cycle timer is used to control the event input for switching the set point. The
products under test are required to stay at 60°C for 1 hour and -10°C for 1 hour. The transition interval
between high-low temperatures is required to be 5 minutes. Make the following setup. The ramp rate for
the setpoint is 14°C/minute.
E1FN=SP2
A1FN=DTMR
DTMR=5.0
OUT1=REVR, Relay Output
OUT2=COOL, 4-20mA Output
RAMP=MINR
RR=14.0
UNIT=°C
DP=1-DP
SP1=60.0
SP2=-10.0
The circuit diagram and its temperature profile are shown below.
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4-4 Ramp & Dwell Temperature Cycling Chamber

60 Minutes 60 Minutes

60 Deg.C

60 Deg.C
-10 Deg.C
60 Minutes

5 Minutes

60 Minutes
5 Minutes

4-5 Temperature Profile for Temperature Cycling Chamber
A C Series Controller provides a 4-20 mA signal to control the speed of an Inverter.

4.4.2 Programmable Bread Baking Oven

Bread is baked in batches. A ramp is incorporated to control the thermal gradient to suit
for making the bread. A dwell timer is used to shut off the oven power and announce to the baker. The
system is configured as shown in the following diagram and configuration.

A1FN=DTMR

DTMR=40.0

OUT1=REVR, Relay Output
OUT2=AL1, Relay Output
RAMP=MINR

RR=30.0

UNIT=°C

DP=1-DP

SP1=180.0
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4-6 Bread Baking Oven

Order a form A relay for Alarm 1. Push the ON switch to start a batch. The temperature will rise with a
ramp rate determined by the RAMP value. Bread is baked with the setpoint temperature for a
predetermined time which is programmed by DTMR value, and then the power is shut off. The
temperature profile is shown in the following figure.

40
pvy Minutes 40
. Minu

180°C | S

180°C+—

\
~30°C/min

i
L Restarta
new batch

5 45 _7(:00]”)(’ Time
down - ( minutes )

30°C |

4-7 Temperature Profile of Baking Oven
4.5 Remote Setpoint

An on-line multiple zone oven is used to dry paint. Since heat demand varies at different
positions in the production line, multiple zones with individual controls should be used to ensure a
consistent temperature profile. If the user uses a C Series Controller with a retransmission output for the
master controller and retransmits its setpoint to the remote Setpoint input of the slave controllers, each
zone will be synchronized with the same temperature. Here is an example.
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4-8 Remote Setpoint Application
Set the following parameters in the setup menu.

For master unit
OFS3=3(0-5V)
RETY=RE.SP
RELO=0°C
REHI = 300°C

For slave units
RMSP=2(0 - 5V)
RINL=0°C
RINH=300°C

If a voltage signal (such as in the above example) is sent to slave units, the slave inputs
must be connected in parallel. If a current signal (e.g. 4-20 mA) is sent to slave units, the slave inputs
must be connected in series. The current retransmission is used widely since it can transmit to a longer
distance without voltage drop.

Note: REHI and RINH should be set with values higher than the setpoint range used.

4.6 RS 485 Communication in Controller

A Tile making plant has 5 production lines. Each production line is equipped with 16
Controllers to control the temperature for the Kiln. The foreman wants to be able to program the
controllers and monitor the process in the control room to improve quality and productivity. A cost-
effective solution for the above application is to use 80 controllers with RS-485 communication plus a
converter and PC based software for this application.

The system is installed as shown in the following diagram.
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4-9 RS-485 Application

An air-conditioned room uses controllers to control its temperature and humidity. The
temperature and humidity are required to be recorded on a recorder. The ranges of interest for these two

4.7 Retransmission Application

quantities are 20°C to 30°C and 40% RH to 60% RH. The recorder inputs accept 0 - 5 V signal.
To achieve this, set the following parameters in the Setup menu.

UNIT 1
OFS3=3(0-5V)
RETY=RE.PV
RELO= 0°C
REHI = 300°C
INPT= PTDN
UNIT=°C

DP= 1-DP
UNIT 2
OFS3=3(0-5V)
RETY=RE.PV
RELO= 0°C
REHI = 300°C

INPT=0 - 1V (According to humidity sensor)

UNIT=PU
DP= 1-DP
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4-10 Retransmission Application
4.8 Ramp & Soak Profile in Heat Treatment Chamber

A heat treatment chamber needs to vary temperature as a function of time. Because the
process requires a rapid increase in temperature as it is heated and a rapid decrease in temperature as
itis cooled. To achieve a rapid increase in temperature, an additional heater is turned on at a higher
range of temperature. A cooling fan is turned on to accelerate the cooling rate as the temperature falls
fast. An alarm is required to announce the operator as the procedure is finished. Since the condition is
changing when an additional heater is turned on, the PID control parameter should be different from the
case of a single heater. The C Series controller with a profiling function option is perfect to meet the
above requirements. The system diagram is shown below:
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4-11 Heat Treatment Chamber
The output 1 is used to drive the main heater, the output 2 is used to drive the cooling fan

Temperature
A
1000 °Cq—————————

400 °C

. ‘ . = Time
0 25 46 55 73 88

4-12 Temperature Profile of the Heat Treatment Chamber

The temperature profile shown in the above figure can be achieved by using the
following parameters.

PROF=1-4
RUN=StAR
RMPU=MM: SS
STAR=PV
END=OFF
PFR=CONT
CYCL=1

TSP1=400°C

RPT1=25:00
SKT1=00:00
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TSP2=400°C
RPT2=00:00
SKT2=21:00
TSP3=1000°C
RPT3=09:00
SKT3=00:00
TSP4=1000°C
RPT4=00:00
SKT4=18:00

INPT=K_TC
UNIT=°C
DP=No dP
OUT1=REVR
O1FT=BPLS
CYC1=18
OUT2=COOL
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5 Calibration

ADO not proceed through this section unless there is a definite need to re-calibrate the controller. All
previous calibration data will be lost. Do not attempt recalibration unless you have appropriate calibration
equipment. If calibration data is lost, you will need to return the controller to your supplier who may
charge you a service fee to re-calibrate the controller.

AEntering the calibration mode will break the control loop. Make sure that the system is allowable to
apply the calibration mode.

5.1 Equipment Required Before Calibration

1. A high accuracy calibrator (Fluke 5520A Calibrator recommended) with the following functions
% 0-100 mV millivolt source with 0.005 % accuracy

% 0-10V voltage source with 0.005 % accuracy

%+ 0-20 mA current source with 0.005 % accuracy

% 0-300Q resistant source with 0.005 % accuracy

A test chamber providing 25°C - 50°C temperature range

A switching network (SWU16K, optional for automatic calibration)

A calibration fixture equipped with programming units (optional for automatic calibration)

A PC installed with calibration software (optional for automatic calibration)

kR ownd

The calibration procedures described in the following section are step by step manual
procedures. Since a controller needs 30 minutes to warm up before calibration, calibrating the units one
by one is quite inefficient. An automatic calibration system for small quantity as well as for an unlimited
quantity is available upon request.

5.1.1 Manual Calibration Procedure

Set the Lock parameter to the unlocked condition (CODE= 0). Press and hold the scroll
key until appears on the display, then release the scroll key. Press the scroll key for 2-3 seconds
then release, the display will show (AdLaland the unit will enter the calibration mode.

5.1.1.1 Calibrate Zero of A to D Converter

Short the thermocouple input terminals (TC+, TC-) and select the input type as K type
Thermocouple in the INPT parameter in bASE menu configuration. Press and hold the scroll key until
appears on the display, then release the scroll key. Press the scroll key for 2-3 seconds then
release, the display will show [AdLaland the unit will enter the calibration mode Then press scroll key
for at least 5 seconds. The display will blink a moment and a new value is obtained. If the display didn't
blink or the obtained value is equal to -199.9 or 199.9, then the calibration failed.

5.1.1.2 Calibrate Gain of A to D Converter

Select the input type as K type Thermocouple in the INPT parameter in bASE menu
configuration. Press and hold the scroll key until appears on the display, then release the scroll
key. Press the scroll key for 2-3 seconds then release, the display will show [AdLoland the unit will
enter the calibration mode. Press scroll key to navigate to [FgH: 1. Send a 60-mV signal to the
thermocouple input terminals with the correct polarity. Press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display didn't blink or the obtained value is equal
t0 -199.9 or 199.9, then the calibration fails.
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5.1.1.3 Calibrate Offset of Cold Junction Compensation

Setup the equipment according to the following diagram for calibrating the cold junction
compensation. Note that a K type thermocouple must be used.

5520A
Calibrator

. TC-

5-1 Cold Junction calibration Setup

Let controller sit at least 20 minutes in a room temperature of 25£3°C. The 5520A
calibrator is to be configured as a K type thermocouple output with internal compensation. Send a
0.00°C signal to the controller.

Select the input type as K type Thermocouple in the INPT parameter in bASE menu
configuration. Press and hold the scroll key until appears on the display, then release the scroll

key. Press the scroll key for 2-3 seconds then release, the display will show [AdLoland the unit will

enter the calibration mode. Press scroll key to navigate to [Lilo] Ppress up/down key to obtain 40.00.
Press the scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained.
If the display didn't blink or the obtained value is equal to 5.00 or 40.00, then the calibration failed.

5.1.1.4 Calibrate Gain of Cold Junction Compensation

Setup the equipment the same as during Offset calibration of Cold Junction
Compensation. The unit under calibration is to be powered in a room with a temperature of 50£3°C for at
least 20 minutes. The calibrator source is to be set to 0.00° C with internal compensation mode.

Select the input type as K type Thermocouple in the INPT parameter in bASE menu
configuration. Press and hold the scroll key until appears on the display, then release the scroll
key. Press the scroll key for 2-3 seconds then release, the display will show [AdLoland the unit wil
enter the calibration mode. Press scroll key to navigate to[£H: ], Press the scroll key for at least 5
seconds. The display will blink a moment and a new value is obtained. If the display didn't blink or the
obtained value is equal to -199.9 or 199.9, then the calibration failed.

This setup is performed in a high-temperature chamber, hence it is recommended to
use a computer to perform the procedures

5.1.1.5 Calibrate RTD Input

Select the input type as PT100 RTD in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until appears on the display, then release the scroll key. Press the
scroll key for 2-3 seconds then release, the display will show [AdLoland the unit will enter the
calibration mode. Press scroll key to navigate to [cEJL] Senda 100 Q signal to the RTD input terminals
(PTA, PTB, PTB) according to the connection. Press the scroll key for at least 5 seconds. The display
will blink a moment, otherwise, the calibration failed.

Press scroll key and the display will navigate to [-EdH] Change the resistance value
to 300Q. Press scroll key for at least 5 seconds. The display will blink a moment and two values are
obtained for RTDH and RTDL. If the display didn't blink or the obtained value is equal to -199.9 or 199.9,
then the calibration failed.
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5.1.1.6 Calibrate Linear Input

Select the input type as 0 to 10V in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until appears on the display, then release the scroll key. Press the

scroll key for 2-3 seconds then release, the display will show [AdLland the unit will enter the
calibration mode. Press scroll key to navigate V1L. Send a 0V signal to the V+ and V- terminals. Press
scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained. If the
display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration failed.

Press scroll key and the display will navigate to V1G. Send a 10V signal to the V+ and
V- terminals. Press scroll key for at least 5 seconds. The display will blink a moment and a new value is
obtained. If the display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration
failed.

Select the input type as 0 to 20mA in the INPT parameter in bASE menu configuration.
Press and hold the scroll key until appears on the display, then release the scroll key. Press the

scroll key for 2-3 seconds then release, the display will show [AdLoland the unit will enter the calibration
mode. Press scroll key to navigate to MA1L. Send a OmA signal to the mA+ and mA- terminals. Press
scroll key for at least 5 seconds. The display will blink a moment and a new value is obtained. If the
display did not blink or the obtained value is equal to -199.9 or 199.9, the calibration failed.

Press scroll key and the display will navigate to MA1G. Send a 20mA signal to the mA+
and mA- terminals. Press scroll key for at least 5 seconds. The display will blink a moment and a new
value is obtained. If the display did not blink or the obtained value is equal to -199.9 or 199.9, the
calibration failed.

5.1.1.7 Calibrate Remote Setpoint Input

Select the proper remote setpoint input type in RMSP and then follow the below
procedure to calibrate remote setpoint input.

Select the remote setpoint input type as 0 to 10V in RMSP parameter in bASE menu
parameters. Press and hold the scroll key until appears on the display, then release the scroll

key. Press the scroll key for 2-3 seconds then release, the display will show [AdLoland the unit wil
enter the calibration mode. Press scroll key to navigate to V2L. Send a 0V signal to the Remote Set
Point V+ and Remote Set Point V- terminals. Please wait for 10 seconds, so the system will have enough
input sample to calibrate. After 10 seconds press scroll key for at least 7 seconds. The display will blink a
moment and a new value is obtained. If the display did not blink or the obtained value is equal to -199.9
or 199.9, the calibration failed.

Press scroll key and the display will navigate to V2G. Send a 10V signal to the Remote
Set Point V+ and Remote Set Point V- terminals. Please wait for 10 seconds, so the system will have
enough input sample to calibrate. After 10 seconds press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal
to -199.9 or 199.9, the calibration failed.

Select the remote setpoint input type as 0 to 20mA in RMSP parameter in bASE menu
parameters. Press and hold the scroll key until appears on the display, then release the scroll

key. Press the scroll key for 2-3 seconds then release, the display will show [AdLoland the unit wil
enter the calibration mode. Press scroll key to navigate to MA2L. Send a OmA signal to the Remote Set
Point mA+ and Remote Set Point mA- terminals. Please wait for 10 seconds, so the system will have
enough input sample to calibrate. After 10 seconds press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal
to -199.9 or 199.9, the calibration failed.

Press scroll key and the display will show MA2G. Send a 20mA signal to the Remote
Set Point mA+ and Remote Set Point mA- terminals. Please wait for 10 seconds, so the system will have
enough input sample to calibrate. After 10 seconds press scroll key for at least 5 seconds. The display
will blink a moment and a new value is obtained. If the display did not blink or the obtained value is equal
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-199.9 or 199.9, the calibration failed.
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6 Communication

This chapter explains the Modbus Communication protocol of the controller using RS-
485 communication. This supports only RTU mode. Data is transmitted as 8-bit binary bytes with 1 start
bit,1 stop bit and optional parity checking (None, Odd, Even). Baud rate may be set to 2400, 4800, 9600,
14400, 19200, 28800, 38400, 57600 and 115200 BPS.

6.1 Functions Supported

Only function code 03,06 and 16 are available for this series of controllers. The
message formats for each function code are described as follows.

6.1.1 Function Code 03: Read Holding Registers

Slave Address (1~247) Slave Address (1~247)

Function Code (03) Function Code (03)
Starting Address of Register Hi (00) Byte Count
Starting Starting Address
Address of . ,
) Or of Register Lo Data1 Hi
Register Lo (128~131)
(00~79)
No of Words Hi (00) Data1 Lo
No of Words Lo (1~79) Data2 Hi
CRC16 Hi Data2 Lo
CRC16 Lo
Data ‘n’ Hi
Data ‘n’ Lo
CRC16 Hi
CRC16 Lo
6-1 Function Code 03
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6.1.2 Function Code 06: Pre-set Single Register

Slave Address (1~247) Slave Address (1~247)

Function Code (06) Function Code (06)

Starting Address of Register Hi (00) Starting Address of Register Hi (00)

Starting Starting Starting Starting
Address of or Address of Address of or Address of
Register Lo Register Lo Register Lo Register Lo

(00~79) (128~131) (00~79) (128~131)

Data Hi Data Hi
Data Lo Data Lo
CRC16 Hi CRC16 Hi
CRC16 Lo CRC16 Lo

6-2 Function Code 06

6.1.3 Function Code 16: Pre-set Multiple Register

Slave Address (1~247) Slave Address (1~247)

Function Code (16) Function Code (16)

Starting Address of Register Hi (00) Starting Address of Register Hi (00)

Starting Starting Starting Starting
Address of or Address of Address of or Address of
Register Lo Register Lo Register Lo Register Lo

(00~79) (128~131) (00~79) (128~131)

No of Words Hi (00) No of Words Hi (00)

No of words Lo (1~79) No of words Lo (1~79)

Bytes Count (2~158) Bytes Count (2~158)

Data1 Hi Data1 Hi

Data1 Lo Data1 Lo

Data2 Hi Data2 Hi

Data2 Lo Data2 Lo

Data n Hi Data n Hi

Data 'n Lo Data n Lo
CRC16 Hi CRC16 Hi
CRC16 Lo CRC16 Lo

6-3 Function Code 16
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6.2 Exception Responses

If the controller receives a message which contains a corrupted character (parity check
error, framing error etc.), or if the CRC16 check fails, the controller ignores the message. However, if the
controller receives a syntactically correct message which contains an illegal value, it will send an
exception response, consisting of five bytes as follows:

Slave address +offset function code + exception code + CRC16 Hi +CRC16 Lo

Where the offset function code is obtained by adding the function code with 128 (i.e.
function 3 becomes H'83), and the exception code is equal to the value contained in the following table.

Exception Code

Description

Reason

1 Bad Function Code The function code is not supported by the controller
2 lllegal Data Addresses Register address out of range
3 lllegal Data Value Data value out of range or attempt to write a read-only or protected

data

6-4 Exception Code

6.3 Parameter Mapping

6.4 Error Code

The parameter mapping of Modbus address is available in section 1.9

The description of the Error code is explained below

Error | Display e . .
Code | Symbol Description & Reason Corrective Action
lllegal setup values used: COOL is Check and correct setup values of OUT2, PB1, PB2, TI1, TI2 and
used for OUT2 when DIRT (cooling | OUT1. IF OUT2 is needed for cooling control, the controller should use
4 ER04 action) is used for OUTT, PID mode (PB= 0 and Tl=+ 0) and OUT1 should use reverse mode
or when PID mode is not used for (heating action), otherwise, OUT2 cannot be used for
OUT1 (PB =0 and/or TI=0) cooling control
10 ER10 Commumcatlogozr;or: bad function Correct the communication software to meet the protocol requirements.
11 ER11 Communication error: register Do not issue an over-range address of the register to the slave
address out of range
14 ER14 Commuplcatlon error: attempt to Do not write read-only data or protected data to the slave.
write a read-only data
Communication error: write a value
15 ER15 which is Do not write an over-range data to the slave register
out of range to a register
Eventllnput Error: Two or more Do not set the same function in two or more Event Input Function
16 EIER event inputs are set to the same
. parameters (E1FN through E6FN)
function
o5 HBER Holdback time out Error Check the PV with profile para}meters along with PID parameters
configuration.
1. The PID values obtained after Auto-Tuning process are out of range.
Retry Auto-Tuning.
Tun; . 2. Do not change the setpoint value during Auto-Tuning process.
26 ATER Auto-Tuning Errgr. Falleq to perform 3. Use manual tuning instead of Auto-Tuning process.
Auto-Tuning function
4. Do not set a zero value for TI.
5. Do not set a zero value for PB.
6. Touch RESET key
29 EEPR EEPROM can't be written correctly Return to factory for repair.
30 CJER Cold junction compensathn for Return to factory for repair.
Thermocouple malfunction
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Error | Display e . .
Code | Symbol Description & Reason Corrective Action
Input sensor break, or input
39 SBER current belqw 1 mAif4-20 mA s Replace the input sensor.
used, or input voltage below
0.25Vif1-5Vis used
40 ADER Ato D converter or relalted Return to factory for repair.
component(s) malfunction
6-5 Error Code
6.5 Mode
The Value of the Mode Register is as below.
Mode Value Mode
H'000X Normal mode
H'010X Calibration mode
H'020X Auto-Tuning mode
H'030X Manual control mode
H'040X Failure mode
H'0X00 Alarm status is off
H'0x01 Alarm status is on
6-6 Operation Mode
Bit wise description of Mode register value as below.
MSB LSB

5 114 |13 ]17}11 (10 [9 18 W7 16 1[5 14 Y3 12 1 To0 1

A 4
Event Input: Operation Mode: Event Input: Alarm:
Bit 12: EI5(0x0001) All Bit OFF: Normal Bit 4: EI1(0x0001) Bit 0: Alarm1(0x0001)
Bit 13: EI6(0x0010) Mode (0x0000) Bit 5: EI2(0x0010) Bit 1: Alarm2(0x0010)
Bit 14: N.A. Bit 8: Calibration Bit 6: EI3(0x0100) Bit 2: Alarm3(0x0100)
Bit 15: N.A. Mode (0x0001) Bit 7: E14(0x1000) Bit 3: Alarm4(0x1000)
Bit 9: Auto-Tuning
Mode (0x0010)
Bit 8,9: Manual
Control Mode
(0x0011)
Bit 10: Failure
Mode(0x0100)
Bit 11: N.A.

Page 139 of 142



6.6 Command Mode
The Value of the Command Mode and job registers are as below.

Command Job1 Value Function
Mode Value Mode Description Code
Dec Hex Dec Hex 06 | 16
Set Date
Low:0
High:3719
. Date =(Y*12+M) *31+D
26680 | 6838 | Write Date Years0. 9-5Y=0..9 [DATE] | [DATE] | [DATE] v
Month=1...12->M=0...11
Day=1...31>D=0...30
Calibrate ADLO ADLO 77 | 004D v
Calibrate ADHI ADHI 78 | 004E v
Calibrate RTDL RTDL 79 | 004F v
Calibrate RTDH RTDH 80 | 0050 v
Calibrate CJLO CJLO 81 | 0051 v
Calibrate CJHI CJHI 82 | 0052 v
I i v
26665 | 6829 Calibration Calilbrate V1L VAL 83 | 0053
Mode Calibrate V1G V1G 84 | 0054 v
Calibrate MA1L MAI1L 85 | 0055 v
Calibrate MA1G MA1G 86 | 0056 v
Calibrate V2L VoL 87 | 0057 v
Calibrate V2G V2G 88 | 0058 v
Calibrate MA2L MA2L 89 | 0059 v
Calibrate MA2G MA2G 90 | 005A v
26664 | 6828 | Auto-tuning Go to auto-tuning mode I N
Mode
v
26663 | 6g27 | Manual Go to manual mode v
Mode
26661 | 6825 Reset Do same action as Reset Key v | v

6-7 Command Mode

When the value of the Command Mode Register is 26663 then the MV1 & MV2 registers can be read
and write. Once the command mode register value is 26661 the MV1 & MV2 registers becomes read
only.

6.7 PROG Code

The Program Code is defined in the below table.

Program Code Model No
22.XX C22
62.XX C62
82.XX C82
84.XX C82-Profile
83.XX C83
85.XX C83-Profile
72.XX C72
73.XX C72-Profile
42 XX C42
44 XX C42-Profile
23.XX R22

6-8 Program Code
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6.8 Scaling

The scale high/low values are defined in the following table for SP1, INLO, INHI, SP1L,
SP1H, PV, SV, RELO and REHI

Condition Scale Low Scale High
DP=0 -19999 45536
DP=1 -1999.9 4553.6
DP=2 -199.99 455.36
DP=3 -19.999 45.536

6-9 Scaling for PV, SV, SP1, INLO,INHI,SP1L,SP1H,RELO,REHI
The scale high/low values are defined in the following table for PB, O1HY, RR, O2HY

and ALHY
Condition Scale Low Scale High
DP=0 0 65535
DP=1 0.0 6553.5
DP=2 0.00 655.35
DP=3 0.000 65.535

6-10 Scaling for PB, O1HY, RR, O2HY, ALHY

6.9 Data Conversion

The word data are regarded as unsigned (positive) Integer data in the
Modbus message. However, the actual value of the parameter may be a negative value with the decimal
point. The high/low scale values for each parameter are used for such conversion.

Let

M = Value of Modbus message

A = Actual value of the parameter

SL = Scale low value of the parameter
SH = Scale high value of the parameter
The conversion formulas are as follows:

M=(65535 + (SH — SL)) = (A — SL)

A=((SH — SL)/65535) * M) + SL

If the communication selected with signed integer data in the Modbus message then
there in no need of data conversion. The data on the register will be same as actual in the range of
-19999 to 32767. When the actual value will exceed 32767 the Modbus register remains at 32767. So, it
is not advisable to use signed integer mode of data for the actual data above 32767. This option is
available from firmware version 15 in C62, C22 & R22 and firmware version 8 in C42, C72, C82 & C83.

6.10 Communication Examples

6.10.1 Read PV, SV, MV1 and MV2
Send the following command to the controller via the communication port

03 00 H'40 00 04 HI LO
H'80
Slave Address Function Code | Starting Address No of Words CRC16
6.10.2 Perform Reset Function (same effect as pressing R key)
Query
06 00 \ H'48 H'68 ‘ H'25 HI LO
Slave Address Function Code Register Address Data Hi/Lo CRC16
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6.10.3 Enter Auto-Tuning Mode
Query

06 00 | H48 H'68 | H28 HI | LO

Slave Address Function Code | Register Address Data Hi/Lo CRC16

6.10.4 Enter Manual Control Mode
Query

06 00 | H48 H'68 | H27 HI | LO

Slave Address Function Code | Register Address Data Hi /Lo CRC16

6.10.5 Read All Parameters
Query

03 00 | 00 00 | H'50 HI | LO

Slave Address Function Code | Starting Address No of Words CRC16

6.10.6 Modify Calibration Co-efficient

Pre-set the CMND register with 26669 before attempting to change the

Calibration coefficient

06 00 | H48 H'68 | H29 HI | LO
Slave Address Function Code Register Address Data Hi/Lo CRC16
6.10.7 Calibrate ADLO
H10 00 | H48 [ 00 [ 02 ] 04 H68 | H29 [ 00 [ H4D [ HI | LO
Function Register No of Bytes . .
Slave Address Code Address Words Count Data Hi/Lo Data Hi/Lo CRC16

A

-Please install 20A circuit breaker on the power supply end

-To remove the dust please use the dry cloth

-The installation that the safety of any system incorporating the equipment is the
responsibility of the assembler of the system

-If the equipment is used in a manner not specified by the manufacturer, the
protection provided by the equipment may be impaired

-Do not cover the cooling vents to maintain airflow

-Beware not to over-tighten the terminal screws. For C22 should not exceed 0.19 N-m

(1.74 Lb-in or 2 Kg F-cm) and C62/72/42/82/83 and R22 should not exceed 1 N-m

(8.9 Lb-in or 10.2 KgF-cm ), temperature Min.60°C, use copper conductors only.

-Veuillez installer un disjoncteur 20A & l'extrémité de I'alimentation

-Pour enlever la poussiére, veuillez utiliser le chiffon sec

-L'installation que la sécurité de tout systéme incorporant I'équipement est la
responsabilité de I'assembleur du systeme

-Si I'équipement est utilisé d'une maniére non spécifiée par le fabricant, le la protection
fournie par I'équipement peut étre altérée

-Ne couvrez pas les évents de refroidissement pour maintenir le flux d'air

-Attention a ne pas trop serrer les vis des bornes. Pour C22 ne doit pas dépasser 0,19 N-m

(1,74 Lb-in ou 2 Kg F-cm) et C62/72/42/82/83 et R22 ne doivent pas dépasser 1 N-m

(8,9 Lb-in ou 10,2 KgF-cm), température Min.60°C, utiliser uniquement des conducteurs en cuivre.
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