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PREFACE

This manual explains how to use all models typehefSmartintelligent Relay.

WARRANTY AND LIMITATION OF LIABILITY

IMO Precision Controls Ltd. warrants to the oridipairchaser that theSmart module is free from defects in material and
workmanship under normal use and service. The afidig of IMO under this warranty shall be limitexthe repair or exchange
of any part or parts which may prove defective untermal use and service within three (3) yearsmftbe date of purchase,
such defect to be disclosed to the satisfactioiM@ after examination by IMO of the allegedly defee part or parts. THIS
WARRANTY IS EXPRESSLY IN LIEU OF ALL OTHER WARRANTES EXPRESSED OR IMPLIED INCLUDING THE
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR USE WD OF ALL OTHER OBLIGATIONS OR
LIABILITIES AND IMO NEITHER ASSUMES, NOR AUTHORIZESANY OTHER PERSON TO ASSUME FOR IMO, ANY
OTHER LIABILITY IN CONNECTION WITH THE SALE OF THISiSmart module. THIS WARRANTY SHALL NOT
APPLY TO THIS iSmart module OR ANY PART THEREOF WHICH HAS BEEN SIUECT TO ACCIDENT,
NEGLIGENCE, ALTERATION, ABUSE, OR MISUSE. IMO MAKESIO WARRANTY WHATSOEVER IN RESPECT TO
ACCESSORIES OR PARTS NOT SUPPLIED BY IMO. THE TERMRIGINAL PURCHASER", AS USED IN THIS
WARRANTY, SHALL BE DEEMED TO MEAN THAT PERSON FOR WOM THE iSmart module IS ORIGINALLY
INSTALLED. In no event, whether as a result of lmeaf contract, warranty, tort (including negligehor otherwise, shall or
its suppliers be liable of any special, conseqaéniticidental or penal damages including, butlimited to, loss of profit or
revenues, loss of use of the products or any aseaciequipment, damage to associated equipmentotaspital, cost of
substitute products, facilities, services or reptaent power, down time costs, or claims of origipaichaser's customers for

such damages.

To obtain warranty service, return the product to your distributor with a description of the problem, proof of purchase, post paid,
insured and in a suitable package.

ABOUT PROGRAMMING EXAMPLES
Any example programs and program segments in tlaeual or provided on accompanying diskettes artuded solely for illustrative

purposes. Due to the many variables and requireras#ociated with any particular installation, IN@cision Controls Ltd. cannot assume
responsibility or liability for actual use based e examples and diagrams. It is the sole respiiibsiof the system designer utilizing the
iSmartmoduleto appropriately design the end system, to appatglyi integrate thESmartmoduleand to make safety provisions for the end
equipment as is usual and customary in industpglieations as defined in any codes or standardshndpply.

Note: All programming examples shown in this manual or i tutorials are for illustrative purposes
only. Proper machine operation is the sole resporslity of the system integrator.

WWw.imopc.com

-2- REVO01_0110



SUMMARY OF CHANGES ..o e 6

CHAPTER 1: GETTING STARTED ..ottt ettt et et e e et et e et e et e e e e eaees 7..
EXAMINATION BEFORE INSTALLATION ...ittttuttnenaneetesaeanesssasesssssssasassnssnssnsenssasetssssssssnssnsesasssssnsenns 8.
ENVIRONMENTAL PRECAUTIONS. ..t ututttit ittt essseea e e et es st s s s e s s sesea s et ee et sa s s seaseasssssssnsansnnsenes 8
SMT M ODEL | DENTIFICATION .1ttt ttaetteteeeaseasaeassaesseassaesseaeaseasa e sssea s essessseassnsssensssessessssnenssnssrenns 9

QUICK START SETUP L.t e et e et e e e e et e e et e e e e e e e e et eeres 10
INSTALL SIMT CLIENT SOFTWARE. .. et tuititit et iet e e et et e e et e e e et sa ettt ea s taa e s et rnressrensaeens 10
CONNECTPOWER TOISMART RELAY ...tiiuittitieniteaeteaeneteaasseaeasseaeaeass et sassssssesassesreastsresnesrenenns 10
CONNECTPROGRAMMING CABLE ...iuituitiitit ittt ittt ie ettt tet e te ettt eate e et et ea e s st e e e s asas ittt ernaaaeneeanaanees 11
ESTABLISH COMMUNICATION ...ttitittitieneteteeettenetiesteneseeseetessaeneseseeaestenstatterneseenreasseretarsestenteneneens 11
WWRITE SIMPLE PROGRAM. ...t ututtitttttt ettt et eet et es et eeast e saea et teaseetsenet et eeaeteeastaeterneteesatenetsenesrereenns 12

CHAPTER 2: INSTALLATION ottt et et e e e e e e et e e e e e e aneen e 15
GENERAL SPECIFICATIONS. 1.ttt tttttttetet ittt ettt enet st aetten et teasaeeasttessan st eesestenssettenesreteeaeteensaasnssrenenienns 15
[ l0 0] U o I =T =T ol =07 1 [0 7 18
Y 0 T 1 111U 19
BTN P 21
B3 N7 =T = N 0] (07N ]2 ] = P 23

CHAPTER 3: PROGRAM TOOLS ...ttt e e et et e e e e e e ae e 24
PCPROGRAMMING SOFTWARE ST CLIEN T o iuieititit ettt e e ee e eae et s e es s ea s s s s e s ea s e sa s e s e snsansanenses 24

INSTAllING the SOWAIE ... e e e et e e e e e e e enanenns 24
COoNNECHING the SOMWAIE ......cooiiiii e ettt e e e e et e e e e e e e e bt e e e aeeeeeees 25
5] = 1 S Yo (=1 1 25
Ladder Logic Programming ENVIFONMENT ........ccoamm it 26
L goTo | =0 010 011 0 [o TP PP TP RSPUPPPPIN 28
ST a 101 F= o a1V, oo [ 29
[y ez o] [1Y I OT0] 1 010 0101 ] L0711 (0] o T 30
Writing @ Program t0 the ISMAIT........... e e s 31
(@1t =1 o] o 1 40 1T o TV ISP P PP PR UUPPPUPPPTINS 31
(© o] 1o (=3 \Y [ aT1 (ol T aTe T4 o T (] e [PPSR 32
L I = 33
Program DOCUMENTALION .........iiiiii et e e e et e e e e e e e e e e e e e e et e e e e eaan e e eeeaaaeeeennes 36
F YO T PP 37
MEMORY CARTRIDGE (SOLD SEPARATELY)....eeutueitttuueetttteeesastneeeestneesamaaesssaeeessnnaeeesttaeesesnnaeeesnnns 39
LCD DISPLAY AND KEYPAD .u.ttitituitiitittteett et eteea et eeassasa et ea e aa e e ra s st stetae s sternsstasnernerares 40
(=) 0= Lo [P 0.4
(@ o 1T =TS Tod {11 o PP 40
LCD DiSPlay MaiN IMENU ......cieiiieeiiii ettt e e e e e e e e e e et e e e e et e e e e st e e e eeaanaeaeens 43

CHAPTER 4: RELAY LADDER LOGIC PROGRAMMING .. 52
COMMON M EMORY T Y PES. . eutitituit ittt ettt eaet et et e et teare s e et ea e st seaseteas e st seaastesseastsenraenssrenanaanss 52
SPECIALTY MEMORY TYPES .. cuittitiitieteie ettt et e et e e et e e e ea e e e et e et et s e s e e et e eeee st s e s e ensrasnnseneeanees 55
OUTPUT INSTRUCTIONS . . ttttt ettt eee et e et e et et e et e et ee e eaea s e e s s s et eeaes s s s sa s eassaeeeee e s s snn st ssnsansstnrenns 57
ANALOGUE MEMORY TYPE. .. tutututitittttaetsetett ettt as s st s e aasta st ta s st ea s e et st st ssnsenssasrasenseesenasrnaes 58
TIMER INSTRUGCTION. .. et ittt tetnetteteeae et e eeee e e e e s et e e e e et eea e s s s s s s ea s e aeee e e e es s saseassa s s ensensense b sesansennns 59
COUNTERINSTRUGCTIONS. ettt ittenttteasaneaseatasease e s e s eas s s e sa s e s e s s s s s s e s e s s s s b e a s e e s as e s enran e s brensbsnsens 67
REALTIME CLOCK (RTC) INSTRUCTIONS ...ttt eeeteeetttii e e eeeeeestst s e e aeeeeass s s e e aaeeessbne e e e eeeeensnnneeeas 77
COMPARATORINSTRUCTIONS ...ttt ttuitteteetteasasetseaea e as s tasen e sa e e taseasasessestareasaeassnsarenssssnsaensanrnses 84
HIMI DISPLAY INSTRUCTIONS. ..t ttttttetet e te et et e e et s e e et s e s e s e e et s e s s s s e s ea e et eea e s e e s ens et s eneenseeeenns 87
PWM OuTPUT INSTRUCTION(DC TRANSISTOROUTPUTMODELSONLY ) ...cciiiiiiiiiieee et e eeenennd 90.
DATA LINK/REMOTE /O INSTRUCTION(SMT-CDXX MODEL ONLY ) ..vvuueeiiiiieeeeeineeerenineeeseanneeeessaeeennns 93

WWW.imopc.com -3- REV01_0110



SHIFT (SHIFT OUTPUT) -ttt ettt ettt e ettt e e e e etk e e e e e e et e et e e e et e e e e et e e e e e e e e et e e e e eeeeennnnnns 96

AQ (ANALOGUE OUTPUT) ..eiittttuiiaeaeeeteeetit e e e e eeeeessta s s eemet e e e eeeeeestas e e e e e eeeeesnb it e eeeeennnnaaeeeeaeenes 97
AAS (ADD-SUBTRACT) ...t ttetttttt e e e e e et eeetti s e e e e et eeeaeaaneee et s aa e e e et et eebe e e e e et eeee et aa e e e eaeeebtnnn e eeeeeennnes 99
Y (Y1 1 T 100
PID (PROPORTION INTEGRAL- DIFFERENTIAL) ...tttttttutiseeeeeeesstsnneseeseessssssnnsnnnnsnnnsaeesesssssnnnnaaeeeessenes 101
Y T T 0 = 102
AR (ANALOGUE-RAMP)..... e e ettt e ettt e e e e e e e e enn e aaeeeenes 103
DR (DATA REGISTER) ... cittttttti e ee et eetttit e e e e e e et ae s eaaa e e ee st s e e e e et et et bh e e e e e e et eeeeaa e e e e e eessbn e e eeeeennnn 105
MU (MODBUS) (ONLY CD TYPE MODEL) ... eetttttttttuuaaaeeatestsinnnaaaaeeessamaaaassssssnnaaeeaeessssnnnaaaaaesesnnnns 107
CHAPTER 5: FUNCTION BLOCK DIAGRAM PROGRAMMING  ...ccoiiiiiieeecier e 110
COIL BLOCK INSTRUCTION. ... ettt ettt ittt ettt ettt e e et e et et e e et s as e e et e e eea e e e b e e et e e aea e e ebn e eeea s eeneeanaeeennns 110
RSSO n1
PWM function block (only transistor oUtpUt VEISION)............oveiiiiie e 111
Data Link fuNCHON DIOCK ...........ui e 112
SHIFT fUNCHON DIOCK ...t e e e et e e e e e e e eanananns 112
LOGICBLOCK INSTRUCTIONS ... tttuetttee et ettt e et e e ea e et e e ea s e e e e e aa e e eet e e e s e e et s e eaa e e st e e e et e eennneeennns 113
PN\ D2 oo [ Tol B IT- To | = L1 4 [P PR 114
AND (EDGE) LOGIC DIAQram .......uuiiiiiiiii ettt e e et e e e e e et e e e e e e e anaan s 114
NAND LOGIC DIQQIAIM ...uuiiieiiiie e e ee e et e e e e e et e e e e e e e e e e sae e e eaan e e e e est e eesennaaeeenes 114
NAND (EDGE) LOGIC DIBGIAM ...ttt ettt ettt e e e et e e e e e e e e eetnn e e e eeeeeees 114
(O] 5 3 oo [Tl B I - To| £=1 1 FUU PP UPUPPPPPPRTR 115
(O] 5 8 oo [Tl B I - To| £=1 1 FUU R UPUPPPPPPRTT 116
XOR LOGIC DIAGIAIM ..ttt sttt e bt e e e e e e et e es e e e e e eee e e e e e e e eessnn e e eeeeeennes 116
T 2 3 W o [ [ol B =T = 1 4 EO PP TS PUPPPPPPRRT 116
N [@ 0 I oo [l B I - To | =1 1 E PP PPTP PR 116
PUISE LOGIC DIAGIAIM ...ttt eeemm ettt ettt e e e e e et e et e e e e e e e eebe e e e e e e e eennnnn e e eeeeas 118
BOOLEAN LOGIC DIBGIAM ..ttt etttk e e et eee e e e e e ee bbb e e e e e e e eesnnnnan s 118
FUNCTION BLOCK ...ttt ettt ettt ettt ettt et e et et e et et e e e et e et ea e e e e e e et e et e ebaeaaeneees 119
BT =] 0 T 1T T = o o P 120
Common Counter fUNCLION DIOCK .........ooiiiiceeeeme e eeeees 122
High Speed Counter FUNCLION BIOCK .......... e et e 123
RTC Comparator FUNCLION BIOCK............uut e e e 125
Analogue Comparator FUNCHION BIOCK ..........coueamiiiiie et 126
AS (ADD-SUB) fUNCHION DIOCK .....ueii e e 127
MD (MUL-DIV) fuNCHION DIOCK .......euiiieeeii et e e e e e e et e e e e e e e e e 127
PID (Proportion- Integral- Differential) functionlocK..............ccoouviiiiiiiiiiii e, 128
MX (Multiplexer) fuNCON DIOCK .............ooemmmiiee e e e e 128
AR (Analogue-Ramp) fUNCION DIOCK .......... o e e a e 128
DR (Data-Register) funCtionN DIOCK ...« eeeeiiee e e e e e e e e e e e eenes 128
MU (MODBUS) fUNCLION DIOCK ..ot ee s 129
CHAPTER 6: HARDWARE SPECIFICATION .oiiiiiiii ettt e e e e e e e e e e e e aenenns 131
NORMAL SPECIFICATION. ... etttt ettt eet e ee e e eea e ee e e e e et e et e e eaa e e ee e eee e e aean e e eeaaeeean s eeennaeesnaannnaeennaeeennnns 131
PRODUCT SPECIFICATIONS. ...ttt ettt et et e e et e e et e e e e e et e e em e eetn e e ean s e eea e eeanseeea e eeeaneaeenaeeennennnaeannaeeen 132
POWER SPECIFICATIONS. .. ettt et ee et ettt ettt e e e e e et e et e e e e e e et et et e e et e e eeeeaan e e ee e eeeneeeneeenaeeenneaeens 133
Standard Model SPECIfICALIONS ............ et e e e e e e e e e eeeees 133
12V DC Model SPECITICALIONS ......uueeeeieee ettt e et e e e e e e et e e e e e e eeeneaanns 134
24V AC MOl SPECITICALIONS ......ceieeerttt i s oo e ettt e e e e e e eeeae bt a e e e et enaa e e e e e e e eeannnaa e e eeeeeenees 134
POWET CIFCUITIY QIAIGTAIM ...ttt oottt e ettt e et e e e e e et e e e e e e e e e e tbb e e e e e e e ennnannans 135
INPUT SPECIFICATIONS ... et ettt ettt ettt e et e ettt e et e et e e et e e e et e e e tn e e e ee e e eea e e an s ea et e eean e e e aeeneeenneenennns 136
100~240V AC MOEL .....oeiiiiiiiiii ettt e e e et et e e e e e e ettt e e e e e aeeeannnnnns 136
P A N O 13 To Lo [ S USPPPPPTR 136
24V DC, 121/O MOEL......uiuiiiiieei ittt et e ettt e e e e et e e e e e e e e e aanaa e e e e e 137
AV A D [ OR{0] (@ Iy o o o [ 138

WWw.imopc.com -4 - REV01_0110



OUT PUT SPE CIFICATIONS . et ettt ettt ettt et ettt et ettt ea e rm e te st e eaeete teaen e s eate st enenease et e e rnrerenernenns 139

OUTPUT PORT WIRING NOTICE 1ttt utututttetetaeeatateeentneatata e et satesa e e e s ta e e et et ettt e rarereneararnrnens 139
[T | o S o T- To [P PPTPPPT PP 139
[g]o [0]e1r=1 g ol Mo - Vo IR 140
LITE OF FRIAY ... ettt e e et ettt e e e e e e e e et e e e e eeene 140
LY 1= NS L0 N EST @ =] 1Y/ N I 141
CHAPTER 7: 20 POINTS C TYPE MODELS INSTRUCTION ..ouieiiiie e 142
LN Lo W T@ TN IS T LY 1Y 7 =37 142
DETAIL INSTRUGCTION. 1. e ettt et et e e et e e ettt et ettt et e et e e e e e e e e eaen e 142
COMMUNICALION PAFAMELET ... ...uui et eeeee e e e e e e e e e e e e ae e e e et e e e e st e e eeenn e eeeesnans 142
R 1 T0 1 I (@ U1 Tox 1o o TP 143
(@ I T 2 T (o 1o PP 145
1o | o 10 IR 2 IO £ 1= 1] (=Y PR 147
Slave Via MOADUS RTU PrOtOCOI ... ..uieie i ieeees ettt ettt et e et et s e e et e enr e e e e eenaens 149
SMT M ODBUS PROTOCOL .ttt ttutttttt et senenasas e e sass e e e e et sa sttt sa e et tasaesrertetntnesrsssesnsnsnsnenrens 150
USETUI MOODUS REIEIENCES ... .. ittt ettt et e s e et et et e e e e e e erens 151
CHAPTER 8: EXPANSION MODULE ..ouitiitiiiiiei ettt e st e s e et s a e et s e e et e e e e a e e ans 153
1172 = 372 153
(DTl Y O [ 21 /T T 155
AANALOGUE MODULE ..« et ee et et e ettt e e e ettt et ettt et et et e e e et e e e 161
COMMUNICATION MODULE 1uttttitt i taes sttt ettt e et ea e et e ee et e e eete teaeaeaeateteeaenen s e e e ensneaanaeneenenss 164
Y/ [oTe ] 210 E3 1 4 T0 1o U] [T 164
DeVviceNEt COMM. MOAUIE ... .. e e et 167
P O T BUS ... e e e e 170
APPENDIX: KEYPAD PROGRAMMING oo 173
APPENDIXA: KEYPAD PROGRAMMING INLADDER MODE-........euteeae ettt e e e 173
APPENDIXB: KEYPAD PROGRAMMING INLADDER FUNCTIONBLOCK .. ..o o 178
117/ T TR (01K°]
IMO FRAN CE ..o e e e e e e, 190
1Y O T I T 2T 190
IM O AN A DD A e e e e 190

WWw.imopc.com -5- REV01_0110



Summary of changes

This user manual is modified by firmware V3.0 &8MT Client programming softwaié3.0. SMTV3.0

adds some new functions with firmware version M8.8trong SMT function. The upgrade content is show
as the 2 tables below simply. More information abdiographic function to see function instruction.

Edit and Display

Ladde 300 line: 200 line:
FBD 26Cblocks 99block:
LCD | 4lines * 16 characte | 4 lines * 12 characte

Contact and function block

Auxiliary relay M M M |63(MO1~M3F 15(M1~MF)
Auxiliary relay N N N | 63(NO1~N3F) Ladder: NO
FBD: 15(N1~NF)

Temperature Input AT 4(ATO1~ATO04) NO

Analogue Output AQ| 4(AQ01~AQ04) NO

PWM P | 2(P01~P02, PO1 additional PLSY |1(P1: PWM)
mode)

HMI 31(HO1~H1F) 15(H1~HF)

Timer T T |Ladder: 31(TO1~T1F 15(T1~TF
FBD: 250(T01~TFA)

Counter C C |Ladder: 31(C01~C1lI 15(C1~CF
FBD: 250(C01~CFA)

RTC R R |Ladder: 31(RO1~R1lI 15(R1~RF
FBD: 250(R0O1~RFA)

Analogu¢ Comparatc G G |Ladder: 31(G01~G1l 15(G1~GF
FBD: 250(G01~GFA)

AS(Add-Sub Ladder: 31(AS01~AS1lI N/A
FBD: 250(AS01~ASFA)

MD(Mul-Div) Ladder: 31(MD01~MD1F N/A
FBD: 250(MD01~MDFA)

PID Ladder: 15(PI101~PIOI N/A
FBD: 30(PI01~PI1E)

MX(Multiplexer) N/A N/A |Ladder: 15(MX01~MXOF N/A
FBD: 250(MX01~MXFA)

AR(Analogue Ramp) Ladder: 15(AR01~AROF) N/A
FBD: 30(AR01~AR1E)

DR(Data Register) 240(DR01~DRFO0) N/A

MU(MODBUS) Ladder: 15(MUO1~MUOF) N/A
FBD: 250(MUO1~MUFA)

Block Logic function: BOOLEAN N/A
260(B001~B260)The capability of {99(B01~B99)The capability of

B B each block is alterable, and the totaéach block is fixed

capability of block is 6000bytes

PMO04 (7) PMO04(7) can be used with & PMO04(7%) cannot be used wi
version of SMT SMT V3.x
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Chapter 1: Getting Started

TheiSmart Relay is an electronic device. For safetgars, please carefully read and follow the pardgap
with "WARNING" or "CAUTION" symbols. They are imptant safety precautions to be aware of while
transporting, installing, operating, or examinihg SMT Controller.

II' WARNING: Personal injury may result from impropmyeration.

& CAUTION: TheiSmart relay may be damaged by improper operation.

Precaution for Installation

m Compliance with the installation instructions d@hd user manual is absolutely necessary. Faiture t
comply could lead to improper operation, equipnaarhage or in extreme cases even death, seriouy bodi
injury or considerable damage to property.

II' When installing the open-board models, insurénbaviring or foreign materials can fall into the
exposed circuits and components. Damage to equipriven or considerable damage to property could
result.

m Always switch off power before you wire, connenstall, or remove any module.

|I| The wiring for théSmart relay is open and exposed. For the open-lmad®ls, all electrical
components are exposed. For this reason, it ismemnded théSmart relay be installed in an enclosure or
cabinet to prevent accidental contact or exposuthd electrical circuits and components.

& Never install the product in an environment beytrelimits specified in this user manual suchigh h
temperature, humidity, dust, corrosive gas, vibratetc.
Precaution for Wiring

m Improper wiring and installation could lead to tieaerious bodily injury or considerable damage to
property.
& TheiSmart relay should only be installed and wired lpprly experienced and certified personnel.

& Make sure the wiring of thé&mart relay meets all applicable regulations amt&sancluding local and
national standards and codes.

& Be sure to properly size cables for the requirgdenit rating.

& Always separate AC wiring, DC wiring with high-freency switching cycles, and low-voltage signal
wiring.

Precaution for Operation

m To insure safety with the application of the I1Smalay, complete functional and safety testingstrhe
conducted. Only run the SMT after all testing andfeming safe and proper operation is completey An
WWw.imopc.com -7- REV01_0110



potential faults in the application should be imgd in the testing. Failure to do so could leaiiporoper
operation, equipment damage or in extreme cases@eath, serious bodily injury or considerable dgena
to property.

II' When the power is on, never contact the termimeispsed conductors or electrical components.
Failure to comply could lead to improper operateguipment damage or in extreme cases even death,
serious bodily injury or considerable damage t@prty.

& It is strongly recommended to add safety protacsiach as an emergency stop and external interlock
circuit in case theSmart relay operation must be shut down immediately

Examination before Installation

EveryiSmart relay has been fully tested and examinedéatipment. Please carry out the following

examination procedures after unpacking yi@mart relay.
*» Check to see if the model number of the SMT meddhe model number that you ordered.
» Check to see whether any damage occurred toNfiedsiring shipment. Do not connect ti&mart
relay to the power supply if there is any sign afmége.

Contact IMO Precision Controls Ltd if you find any abnormal conditions as mentioned above.
Environmental Precautions

The installation site of th&Smart relay is very important. It relates dire¢tythe functionality and the
lifespan of your SMT. Please carefully choose atailtation site that meets the following requireisen

* Mount the unit vertically

» Environment temperature: 14°F - 143°F (-10°C 60°€C)

* Avoid placing SMT close to any heating equipment

* Avoid dripping water, condensation, or humid eamiment

* Avoid direct sunlight

* Avoid oil, grease, and gas

* Avoid contact with corrosive gases and liquids

* Prevent foreign dust, flecks, or metal scrapmfomntacting theSmart relay

* Avoid electric-magnetic interference (solderingpower machinery)

* Avoid excessive vibration; if vibration cannot &eoided, an anti-rattle mounting device should be

installed to reduce vibration.

Disclaim of Liability

We have reviewed the contents of this publicatmarisure consistency with the hardware and software
described. Since variance cannot be precludecegntiwe cannot guarantee full consistency. Howetver,
information in this publication is reviewed regijeand any necessary corrections are included in
subsequent editions.
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SMT Model Identification

Expandabie with scre=n and keys Mumber of 110

Expandable no screen or keys Puink 10,12, 20 or

[ — 8 fior expansion
spandable with screen and keys + Comms modile

Expansion Module

AC supply 110-240 volt [N

24 volt O supphy
12 volt DT supphy

Relay Output
Transistor Clutput

Fﬂ
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Quick Start Setup

This section is a simple 5-steps guide to conngcprogramming and operating your nesmart relay.
This is not intended to be the complete instrudtifmm programming and installation of your systéany
steps refer to other sections in the manual forendetailed information.

Install SMT Client Software

Install the SMT Client Software from the Resourd2 @ from the free internet downloadvatw.imopc.com

& Setup - SMT Client Eo&
Welcome to the SMT Client Setup
Wizard
This will install SMT Cliert 2.59.050417 an your computer.

It iz recommended that you close all other applications before
continuing.

Click Next to continue, ar Cancel to exit Setup.

Mext = ][ Cancel

Connect Power toiSmart relay

Connect power to thiSmart using the below wiring diagrams for AC or Bipply for the applicable
modules. See “Chapter 2: Installation” for completeng and installation instructions.

JhoN AL L i — LY 7 o
2 x
100 240y~ & I by | !
50/60 Hz N L[L 5 _ || |
2@ | Q0 |
AD N | oc v |
| |
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Connect Programming Cable
Remove the plastic connector cover from the SMhgisi flathead screwdriver as shown in the figure

below. Insert the plastic connector end of the @ogning cable into thESmart relay as shown in the figure
below. Connect the opposite end of the cable B&R32 serial port on the computer. If USB prograngni
is required please use PC501 in conjunction withf'SAC03. For Ethernet programming, please use SMT-
ENET in conjunction with SMT-PCO03.

Establish Communication
a. Open the SMT Client software and select “Newdeaddocument” as shown below left.

b. Select “Operation/Link Com Port...” as shown belaght.

8 SMT Client Al Tile paie [OIONEN Vier b

.File .Help E

c. Select the correct Com Port number where thgraroming cable is connected to the computer thesspr
the “Link” button.

(X]

(" COMS PORT

(" COM2 PORT ( COMS PORT
(" COM3 POET ( COM7 PORT
(" COM4 POET ( COMs PORT

Link | Qrﬂ.ixﬂ:| Clase

d. The SMT Client will then begin to detect the weated smart relay to complete its connection.
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Write simple program

a. Write a simple one rung program by clicking on taémost cell at line 001 of the programming grid,
then click on the “M” contact icon on the laddeoltmar, as shown below. Select M01 and press the OK
button. See Chapter 4: Ladder Programming instvastior complete instruction set definitions.

A a ol

1200 fres space. PC Hode: A

906 6~ EEEE B REEE e

apacicy:

*:lsed 001
1:123456 TBABC

z:1234 002

H:123456T89ABC

Q:12345678 P:1
z |o |x n |u 4
¥:123456T894BC

Internal suxilisry relay

M:123456T8AABCDEF L.l u [ ~| or-aF
T:123456789ABCDEF L. s
C:123456T89ABCDEF L « SR " STR HOT ﬂ
R:123456T89ABCDEF .|

G:123456T89ABCDEF .| Cancel

H:123456T89ABCDEF L.l

007
L:12345678
b: o 008

009 3
< >
4 o o e oo o 40 ol o ol 48 1 S B B8 O 1Y e Y
DHET. gen Ver:¥er'x x Status:Stop OFFLINE D01 v

Note: If the ladder toolbar is not visible at the bottofithe screen, seleWiew>>Ladder Toolbar from the
menu to enable.

b. Use the “A” key on your keyboard (or the “A” it@n the ladder toolbar) to draw the horizontad wiir
line from the M contact to the right most cell,slwn below.

% LAD Version:

File Edit Operation View Help
E VWEEEE EEREE N Ea
Coil/Contact: Capacity: 1197 free space. PC Mode: A
Symbol:
*1sed 0°1<
1:123466789ABC
Z:1234 002
X:1234567894BC
Q:12345678 P:1 003
T:1234567894BC
M:1234567894BCDEF L. 004
*
T:123456789ABCDEF L.
005
C:123456789ABCDEF L.l
R:123456789ABCDEF L.l
006
G:1234567T88ABCDEF L.l
H:123456783ABCDEF .| -
1L:12345678
D: 0 008
008 v
< 3
G & 48 [afeol a0l ol o) 4Er0) o ol ol P 1 [ (7 151 40 (B0 15 25 (51 5 %) Q v Bt o
DNET. gen Vor:Yer!x.x | Status:Stop OFFLINE Tn:01
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c. Select the “Q” coil icon from the ladder toollzard drop it on the right most cells. Select Q@brfithe
dialog and press OK as shown below. See Chapteadtler Programming instructions for complete
instruction set definitions.

El E i @ @ !‘ Edit Contact/Coil &l
Z0il/Contact: - PC Mode: A
i ] | | n | u |t | e i
*:Used Zelect Coil No. Oucput Type —
1:1234567T89AEC 0 -8) & -[  Reset
 Ser P

Z:1234
X:123456T80ABC
Q:12345678 P:1
T:123456789ABC
M:123456789ABCDEF L)

*
T:123456789ABCDEF L.

d. Test the simple program. From the Operation mselect the Write function and write the progranthe
connectedSmart as shown below.

File Edit ENTSRSCTN View Help

B h I Moni tor %
Simulator =
Coil/Cont; Simulator Contrel
Symbal:

Run Ctrl+R
*:Uszed v Stop Ctrl+T
I:12345¢
Z:1234 Quit Cirl+Q
¥:12345¢ FBes
G:12345¢ RIC Set...

* Analog Set. ..

T:12345¢ F

assword. ..

L:
M:i2345¢ oo

¥ Module System Set. ..

T:125345¢ Link Com Port...

e. Select the RUN icon from the toolbar, and sélot’ when the pop-up message asks “Do you want to
read program from module?”, as shown below.
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FEEEIEEEC CEERELE

*:Uszed

I:
Z:
i
qQ:

T:

1234567894BC
1234

123456 780ABC
12345678 P:1

*
123456 7894ABC

:123456789ABCDEF L.

*

1123456 789ABCDEF L.
1123456 789ABCDEF .J
:123456789ABCDEF L.
1123456 789ABCDEF L)

:123456 T89ABCDEF .

L:12345678

D: O

Capacity: 1196 free space.

MOL
001 I
003

Do you want to read program from Module 7

e

f. On the Input Status dialog, click on M01 to aate the contact MO1 which will turn ON the Out@@1
as shown below. The highlighted circuit will shoetime and the first Output (Q01) on the connectadrs

relay will be ON. See Chapter 3: Programming Tdotsmore detailed software information.

@l )

*:
I:

Z:

Coil/Contact:
Symbol:

Status ON
123456780 4BC

1234

1123456 T80 ARC

112348678 Pl

*

1123456 T80 ARC

1123456 T80ABCDEF L.

*

1123456 T80ABCDEF L.
1123456 T80ABCDEF L.
1123456 7804ABCDEF L.
1123456 T80ABCDEF L.
1123456 T894ABCDEF L.

1125348678

WWw.imopc.com

Capacity: 1196 fres space.

Input Status Tool

1 23 456 7 8 94FC

T [ (3 (2 A (2 A A 1 2
x [0 [0 0 [ @666 @0
z 0lA @

0 1 23 45678 94AEBECDEF

wox | [ (9|3 (4| (2 (4| (4 (6| 4 ([ (@ (3 A
wox | [0 (7 (9 7 (4| (2 (| (A (| A (A (A A L

Q06

Q07

Q08

-14 -
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Chapter 2: Installation

General Specifications
SMT is a miniature smart Relay with a maximum ofl 42 points and can be programmed in Relay Ladder

Logic or FBD (Function Block Diagram) program. TBMT can expand to its maximum 1/O count by
adding 3 groups of 4-input and 4-output modules.

POWER SuPPLY

24V DC MoDELS. 20.4-28.8V
INPUT POWERVOLTAGE RANGE 12VDCMobELs 10.4~14.4V
AC MODELS. 85-265V

24V AC MopDELs: 20.4-28.8V

24VDC:12-POINT :125vA
20-POINT: 185vA
12VDC:12-POINT: 195vA

PoweR CONSUMPTION
20-POINT. 265mA
100-240VAC:100vA
24VAC: 29CMA
WIRE SIZE (ALL TERMINALS) 2670 14AWG

WWw.imopc.com -15- REV01_0110



PROGRAMMING

PROGRAMMING LANGUAGES LADDER/FUNCTION BLOCK DIAGRAM
PROGRAM MEMORY 300LINES OR260FUNCTION BLOCKS
PROGRAMMING STORAGE MEDIA | FLASH

EXECUTION SPEED 10vs/cycLE

LCD DispLAY 4 LINES X 16 CHARACTERS

TIMERS

MaxiMum NUMBER LADDER: 319¢FBD: 250

TIMING RANGES 0.01s-999MIN

COUNTERS

MaxiMuM NUMBER LADDER: 319¢FBD: 250

HIGHEST COUNT 999999

RESOLUTION 1

RTC (ReAL TIME CLOCK )

MaAxiMuMm NUMBER LADDER: 319¢FBD: 250
RESOLUTION IMIN
TIME SPAN AVAILABLE WEEK, YEAR, MONTH, DAY, HOUR, MIN

COMPARE INSTRUCTIONS(ANALOGUE, ANALOGUE*GAIN + OFFSET, TIMER, COUNTER, TEMPERATUREINPUT (AT),
ANALOGUE OuTPUT (AQ), AS, MD, PI,MX, AR AND DR VALUES)

ANALOGUE COMPARE

MaAxiMuM NUMBER LADDER: 319¢FBD: 250

ANALOGUE, TIMER, COUNTER, TEMPERATUREINPUT (AT), ANALOGUE OUTPUT
COMPARE VERSUS OTHER INPUTS | (AQ), ANALOGUE*GAIN + OFFSET, AS,MD, PI,MX, AR, DR, oRNUMERIC

VALUES
ENVIRONMENTAL

ENCLOSURETYPE IP20
MAXIMUM VIBRATION 1G ACCORDING TOIEC60068-2-6
OPERATING TEMPERATURERANGE -4°T70131°F(-20°T055°C)
STORAGE TEMPERATURERANGE -40°T0 158°F(-40°TO 70°C)
MAXIMUM HUMIDITY 90%(RELATIVE,, NON-CONDENSING
VIBRATION 0.075/M AMPLITUDE, 1.0G ACCELERATION

8-POINT:190G
WEIGHT 10,12P0INT: 230G (C TYPE 1603G)

20-POINT: 3456 (C TYPE 250G)
AGENCY APPROVALS CUL, CE,UL
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DISCRETE INPUTS

CURRENT CONSUMPTION

3.2vA @24VDC

4vMA @12vDC

1.3vA @100-240VAC
3.3VA @24VAC

INPUT SIGNAL "OFF” THRESHOLD

24VDC:<5VDC;
12VDC:<2.5VDC
100-240VAC: <40VAC

24VAC:<6VAC

INPUT SIGNAL "ON” THRESHOLD

24VDC:>15VDC;
12vDC:>7.5VDC
100-240VAC: > 79VAC

24VAC:>14VAC

INPUT ON DELAY

24,12VDC:5Ms
240VAC:25MS;

120VAC:50ms

24VAC: 5ms

INPUT OFF DELAY

24,12VDC:3ms
240VAC:90/85vs 50/60H ;

120VAC:50/45vs 50/60H

24VAC:3us

TRANSISTOR DEVICE COMPATIBILITY

NPN, 3-WIRE DEVICE ONLY

HIGH SPEEDINPUT FREQUENCY

1kHz

STANDARD INPUT FREQUENCY

<40Hz

REQUIRED PROTECTION

INVERSE VOLTAGE PROTECTION REQUIRED

TRANSISTOR OUTPUTS
PWM MAX . OUTPUT FREQUENCY 1.0kHz (0.5vs ON,0.5us OFP
STANDARD MAX . OUTPUT FREQUENCY 100Hz
VOLTAGE SPECIFICATION 10-28.8VDC
CURRENT CAPACITY 1A

MAXIMUM LOAD

RESISTIVE 0.5A/POINT

INDUCTIVE: 0.3A/POINT

MINIMUM LOAD

0.2vA

WWw.imopc.com
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Product Specifications

a

0
<

o
o

<

SMT-EA-R10-V3 100-240Vac 6 AC 4 (8ARly) - - Y

M SMT-EA-R20-V3 100-240Vac 12 AC 8 (8ARly) - - Y

& SMT-ED-R12-V3 24Vdc 8DC* 4 (8ARly) 2(0-10V) - Y 2 High Speedputs (up to 1Khz)

3 SMT-ED-R20-V3 24Vdc 12 DC* 8 (8ARly) 4 (0-10V) - Y 2 High Speed Inputs (uplkihz)

& SMT-ED12-R12-V3 12vdc 8DC* 4 (8ARly) 2(0-10V) - Y 2 High Speedputs (up to 1Khz)

g SMT-BA-R10-V3 100-240Vac 6 AC 4 (8ARly) - - N

% SMT-BA-R20-V3 100-240Vac 12 AC 8 (8ARly) - - N

% SMT-BD-R12-V3 24Vdc 8DC* 4 (8ARly) 2(C-10V) - N 2 High Speed Inputs (up to 1Kl

é SMT-BD-R20-V3 24vdc  12DC* 8 (8ARly) 4(0-10V) - N 2 High Speed Inputs (uplihz)
SMT-CD-R20-V3 24vdc  12DC* 8 (8ARly) 4(0-10V) - Y 2 HSI (1Khz), RS485 Modhusnk
SMT-CD-T20-V3 24Vdc 12 DC* 8(0.5A Trn) 4 (0-10V) Y 2 PWM (0.5Khz), RS485 Modbus
SMT-MA-R8 100-240Vac 4 AC 4 (8ARly) - Max 3 per Base

] SMT-MD-R8 24vdc  4DC 4 (8ARIly) - Max 3 per Base

gg SMT-MD-T8 24vdc 4DC 4(0.5A Trn) - Max 3 per Base

i SMT-MD-4Al 24Vdc 4 (V, mA) - Max 1 per Base

Al SMT-4PT 24vdc 4 PT100 - Max 1 per Base
SMT-2A0 24Vdc 2 (V, mA) - Max 2 per Base

() SMT-MODBUS 24Vdc - RS485 Modbus*

=4 SMT-DEVICENET 24Vdc - DeviceNet Slave**

"W SMT-PCO03 - PC-Link Programming cable

1T} SMT-PM04-V3 - 32K Flash Memory module
SMT-ED-T12-V3 24Vdc 8 DC* 4(0.5A Trn) 2 (0-10V) Y 2PWM (0.5Khz)
SMT-ED-T20-V3 24Vdc 12 DC* 8(0.5A Trn) 4 (0-10V) Y 2PWM (0.5Khz)
SMT-BD-T12-V3 24Vdc 8 DC* 4(0.5A Trn) 2 (0-10V) N 2 PWM (0.5Khz)

mj SMT-BD-T20-V3 24Vdc 12 DC* 8(0.5A Trn) 4 (0-10V) N 2 PWM (0.5Khz)

14 SMT-CD12-R20-V3 12vdc 12 DC* 8 (8ARly) 4 (0-10V) Y RS485 Modbus, Link Function
SMT-ED12-R2C-V3 12vdc 12DC* 8(8ARIly) 4(C-10V) - Y 2 High Speed Inputs (up to 1Kl

E SMT-EA24-R12-V3 24Vac 6 AC 4 (8ARly) Y 24Vac inputs, and power

@) SMT-EA24-R20-V3 24Vac 12 AC 8 (8ARly) Y 24Vac inputs, and power

= SMT-MA24-R8 24Vac 4AC 4 (8ARly) 24Vac inputs, and power
SMT-ENET 24Vdc - Ethernet Expansion**
SMT-PROFIBUS 24Vdc - Profibus Slave Expansion**

WWw.imopc.com
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Mounting
DIN-rail Mounting

The ISmart relay should always be mounted verticéltess the slots on the back of the SMT and esipan
module plug CONNECTOR onto the rail until the plastamps hold the rails in place. Then connect the
expansion module and CONNECTOR with the Mastersgptiee PRESS-BUTTON simultaneously)

CONNECTOR

Input X1 X2 X3 X4

L0 I0]0)

1

1112 13 14 15 16 AL A2 “

| 50 58555558

T\ DC 24V Input 8 x DC(A1,A2 0 10V)

6N
>

PRESS-BUTTON

L N AC100-240V
00

Output 4 x Relay / 8A MHEMORY Qyégqyz@ \;
TP PP il I —

o=

It is recommended to apply a DIN-rail end clampédd the SMT in place.
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+ - 12 13 14 15 16 AL A2 Input XL X2 X3 X4
Q0 00000000 ¢ <0000 Mounfing Clip
DC 24V Input 8 x DC(A1,A2 0 10V) L N AC100-240v
00

ZON]

— . A

Output 4 xRelay /8
Output 4 x Relay / 8A WE MORY %90%9 \ Din Rail

T P P B [T

v3 Y4

(@D

Direct Mounting
Use M4 screws to direct mount the SMT as shown diect installation of the expansion module, slide
expansion module and connect with the Master #iteMaster is fixed.

4

et
éé (\565(\5 5 16 A1 AZ
DC24V INPUTBXDC|AT,A2 D-10V|
MLX20(#8x32)
>/
%5 =
N7
%@@ P 07 O
L]
v
_ (S (T
D(EDZS 3:.?22321?22?0\/) : :C?"SU?’SV M L >< 2 O < # 8 X 3 2 >
’ 00
@
%§<>_ o
, <+
N :

CONNECTOR
Output 4 x Relay /8a || MEMORY

TP D
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Wiring
WARNING: The 1/O signal cables should not betealparallel to the power cable, or in the same

cable trays to avoid the signal interference.

& To avoid a short circuit on the load side, itdsommended to connect a fuse between each output

terminals and loads.

Wire size and Terminal Torque

=
= D=

0.14..1.5 | 0.14...0.75

mm? 0.14..25 | 0.14..25 | 0.14..15
AWG | 26..16 26...18 26...14

Ce =0

26...14 26...16

=
035 @ c Nm 0.6
(0.14in) &) Ib-in 5.4
Input 12/24V DC
—0-10V Analog. —0-10V Analog.
| 2 1 7 3 L
\ \
PNl UL =00
| — —
+ - Al A2 A3
4 ® 4 @ +- AlAz A4
—2LV — } ! — T
- @ N @ N \\\\\\
—y T2 I mm 1o 5 M\ M\ il
@@ lolululululeluls) 20 QLY LY LYYV
DC.V Input DC .V INPUT

Nm—\ | R S et N

Sensor Connection

Fuse 1

2LV +

or w
v -
WBlo o ©

8K

11 12 13 14 15 16 AL A2

00 00V0OD0D

DC .V Input

S N——ZN |

REV01_0110
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Input 100~240V /24V AC

2wy o~ L& =

100 2607~ ¥G) NN RRUBAARERRRR
50/60 Hz N | WW N | \W \W W\
00 000000 DO bood Hbos Hoooeses |

AC .V Input ...... AC.V  INPUT ...

e RPaY]| o RPa e

Output (Relay)

Output 4 x Relay / 8A
00 09 00 00

oy~ L ©

r
50/60 Hz = g
P 12,125V = N/- T I

12...260V 50/60 Hz

Output (Transistor)

— T — - ~—
—_ - T— — T~ _ - - —"

OUTPUT 4 xTR/0.5A

@@ Q0 00 00 oo 2l 2o oo o 20 20 22
+ .c +.C + + + i + .7

Tl foi  tos Lot _for _Tosl _foa  _fos Yo _for __ fog

+ T T
1

2LV = — = ! !
s
|
Lb

v — - T

Data Link OR Remote I/O Link

\N i \N N \N 5

@@@@@7@@@ @@@@@7@@@ R @@@@@7®@@
/‘ / RS485 /‘ ) RS485 /‘ ) RS485

The power supply and the 1/0 supply should shagesime power source. Only short circuit the finst the

last module.
When 1/O link, the net can connect 8 products ix.ngeD: 0-7).
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When Remote I/O is available, it only can conneptd@lucts max (Master & Slave).
1 - 1A quick-blowing fuse, circuit-breaker or circprotector
2 - Surge absorber (36V DC)
3 - Surge absorber (400V AC)
4 - Fuse, circuit-breaker or circuit protector
5 - Inductive load
6 - Only short circuit the first product and thetlaroduct
7 - Comply with standard: EIA RS-485.
More information about C type communication to S&hapter 7 - 20 Point C type High-powered

Models Instruction”.

B type Indicator Light
There is an indicator light to indicate the stadiSMT (Blind type) smart, and the below table skdhe

relationship between the light and the SMT status.

STATE OF LIGHT DESCRIPTION
< POWER UR, SMT IS STOPPING
+ FLICKER SLOW(2HZ), SMT IS RUNNING
FLICKER QUICK(5HZ), SMT IS UNDER FAILURE STATUS
—ROM ERROR
—LOGICERROR IN USER PROGRAM
—EEPROM ERROR
—EXPANSION MODEL ERROR
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Chapter 3: Program Tools

PC Programming Software “SMT Client”
The SMT Client programming software provides twd atbdes, Ladder Logic and Function Block

Diagram (FBD). The SMT Client software includes tbllowing features:
1. Easy and convenient program creation and editing
2. Programs can be saved on a computer for arghauma reuse. Programs can also be uploaded directly
from a SMT and saved or edited.
3. Enables users to print programs for referenderaview.
4. The Simulation Mode allows users to run andttesit program before it is loaded to the contolle
5. Real-time communication allows the user to nwraind force I/O on the ISmart relay operation migiri
RUN mode.

Installing the Software
Install the SMT Client (free download from the IM@:bsite):

& Setup - SMT Client Wl=l.3
Welcome to the SMT Client Setup
Wizard
This will install SMT Client 2.9.050417 on your computer.

It is recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

Mext = ][ Cancel
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Connecting the Software

Remove the plastic connector cover from SMT usifigthead screwdriver as shown in the figure below.
Insert the plastic connector end of the programmagdgle into the ISmart relay as shown in the figure
below. Connect the opposite end of the cable tR&232C serial port on the computer.

Start Screen

Run the SMT Client software and the below Stareacrwill be displayed. From this screen, you can
perform the following functions

T SMT Client
File Help

New Ladder Program

SelectFile -->New -->New LADto enter the development environment for a newdeagrogram.
New FBD Program

SelectFile -->New -->New FBDto enter the development environment for a new FBihction Block
Diagram) program.

Open Existing File

SelectFile -->Opento choose the type of file to open (Ladder or FB)d choose the desired program file,
and then click Open.

WWW.imopc.com -25- REV01_0110



Ladder Logic Programming Environment

The Ladder Logic Programming Environment includiéghe functions for programming and testing the
SMT using the Ladder Logic programming languageb&gin a new program seld€ite-->New, and select
the desired model of SMT, and the number of comteekpansion units if applicable, as shown below.

Specifictions
SMT-ER-R10:
{1} Power 1

(2 =Inpat  S=Ll=E

{3) Cutput : 4xBelay/

{4y Analog & NHo

| = I Sl - 2 = |

{6) FwM Output : No

{71 1KHz Input.: No

{8) High Speed Commg. . Ho
DI/ B0~ 19} LCD/Beypad = Yes

" {I0)Extenaicon & Yes
0 -

Select. Iype
X:00-00
v:an-ng | | |SMT-EA-R10 =

0K Cancel

The Ladder programming environment includes thiefahg Menus, Icons and Status Displays
1. Menu bar — Five menu selections for program ldgwveent and retrieval, editing, communication
to connected controllers, configuration of spettiaktions and viewing preference selections.
2. Main Toolbar — (From Left to Right)
Icons for create a new program, open a prograng agrogram and print a program.
Icons for Keypad, Ladder view, HMI/Text edit andndyol (comments) edit.
Icons for Monitor, Simulator, Simulator Controll&pntroller Mode changes (Run, Stop, and Quit),
and Read/Write programs from/to ti&mart relay.
3. Usage List — List for all memory types and addes used with the current open program. Used
addresses are designated by a “*” symbol below addrness.
4. Amount of free programming memory available.
5. Current Mode — operation mode of the controbiersimulator, from the connected PC.
6. Ladder Toolbar — Icons for selecting and enterihg\ailable Ladder Logic instructions.
7. Status Bar — Status of current open projectcameteci Smart relay.
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LAD Version:

ey —
FEX
V.
Capacity: 1200 free Space. 5 @ ~
Symbol: 4 £
001
002
:1234567894BC
112345678 P:1l 003
1123456 789ABC
:123456789ABCDEF 004
T:123456789ABCDEF
005
C:123456789ABCDEF
R:123456789ABCDEF
006
1123456789 ABCDEF
123456 T89ABCDEF
007
L:12345678
D 008
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Programming

The SMT Client software can be programmed by eithag-and-drop of instructions or by using keyboard
entry commands. Below is an example of some commethods of entering programming instructions.

BERH, BEER @R e aa
Co1l/Contact: I01 Capacity: 1199 free space. PC Mode: A

Symbol:

#:Used 001

1:123466T894AEC
*

2:1234

Click-&-Release

X:123456T89ABC

Q:12345678 P:1 i ]
Srx Mz fe vab
Y:1234567T89ABC 2]
7 Digital inﬂlut base module
'
M:123456789ABCDEF .. ’ 1 |5 +| 01-09,04,08,0C
rd
'
. 7 i
T:123456780ABCDEF L. i Dmtars Tk _
4
C:128456789ABCDEF . 7 @ SR “ c smuor HJB
- : .
R:123456789ABCDEF . ,7 :
s
G:123456?893BCDEF,‘,1 = —T ‘
,
H:123456789ABCDEF L]
,/ 007
L:12345678 7
£
Do 008
s
rd
s
. | Click-&-Drag
’ 009 v
5 | >
e et e e e e T R P! 0 T3S M BT, k) AR TS | T |l st |
at)4E 4F 8o b0l o il 4ol HFo o o 1SS B R BB E I FE A1 g N
DHET. gen | Ver:Ver:x.x Status:Stop | OFFLINE | Model:SMT-EA-R1D 1D:01 7

The “A” and “L” keys or icons are used to complpteallel and serial circuits. The right columnas f
output coils.
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File Edit Operation Yiew Help

[ EEER CE N o=@
Coil/Contact: Capacity: 1195 free space. PC Mode: A
3 ol: IOI" Q01
*:Used 001 | +
1:1234567894ABC uAn p
* 103 \
2:1234 002 —1 Y \| Coil column
]
X:123456789AEC by y| for output
Al |
Q:12345678 F:l 003 e b
\
= 2 e 1
¥:1234567894BC of \
N 1
M:123456T89ABCDEF L. 004 i “
\
1
T:125456789ABCDEF L. N \
i
005 by
C:123456789ABCDEF . N “
W 1
R:1254656789ABCDEF L. v \
006 \ |
G:123456789ARCDEF .| . ‘I
LY \
H:1234567894ABCDEF ..l § \
007 \ \
\
L:12346678 K¢ "-.
\
D Q 3 ‘l
. \
008 A ]
\ 1
» 1
wp g I
009 L A z
LV |
< \ >
[l | [ [ 1T.¥ 'l Vo] BEra] [ L6, 1 1] [ R |  (BI ME AR | §] DR Bl 1 [« N
4 4 4 4o bl 4o 4iol 4o HFol o Hol R S BB SR EIDZE ui' e
lnim. gen Ver:Ver:x. x Stntus:Stop OFFLINE Model: SMT-EA-R 10 ID:01

Simulation Mode

The SMT Client software includes a built-in simolato test and debug programs easily without theel roeé

a controller. To activate simulation mode, simptgss the red RUN icon. The program below is shiown

simulation mode, identifying the significant availe features.
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File Edit Qperation Yiew Help
PEEEE - » BEEE (FNesEeN 2 @ o Tioht
Coil fContact: = Japacity: 1188 free space b lgl'l lg I
Symbol: - -
) Toggle I coil to view
#: Status ON i gg A _{ | 4 O_
I:123456780ABC Slmulatlan s ri s CllI‘I'EI‘lt
£:1234 .
mode I K O o
X:1234567894BC on N vos /a, . T ~
Q:12345678 P:1 003 _M n @‘( {;nou } 03 1009:0 } “’“)
1 {04 T A
1123456 7804BC L o
. . . amulatio... [X
l:izSdﬁﬁ?SB&BCDEF ood Active circuits Aatos S & =
, 0=
T_izaasamganmr change color ‘u w0 v
C:125456789ABCDEF T
R:1234557T80ABCDEF 0.00 ﬂ"
re——
G:123456 T89ABCDEF oalog 7
H:123456 789 ABCDEF Input Status Tool o0 v
12545678 @zsassveﬂnsc t
H I a 1 I Analog 8
b: x (7 (3/[| [0/ @ 66 66600 0.00 y
Force IO Ehow Cun:encl
points

Establish Communication

The following is the simple procedure for establighcommunication between PC and the ISmart relay.
a. Select “Operation/Link Com Port...” as shown below.

SF LAD Version:

File Edit

Operation [RECCRICIE)

Mond taxr
Timulator
Simulater Comtrol

Link Com Port
—helecting COM

Ctrl+R
Ctrl+T

Ean!
Stop!
Fower

Fanse CtrlHI

(¢ COM 1 PORT
" COM 2 PORT
" COM 3 PORT

(" COM 5 PORT
(" COM &6 PORT
" COM 7 PORT

Guit Ctrl+g " COM 4 PORT " COM & PORT
Read

Weite —Mode

RIC Set.. f* Single

hnalog Jet. ..

Fassword.

" Yearch ID 0

Language.
Module System Set. .

Link Com Port...

b. Select the correct Com Port number where thgraroming cable is connected to the computer thesspr
the “Link” button.
c. The SMT Client software will then begin to detde connected smart relay to complete its commrct

-30- REV01_0110
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Writing a Program to the iSmart

From the Operation menu, select the Write functiod write the program to the connected smart rae¢ay
shown below, or press Write button to write progtansonnected smart relay as shown below.

File Edit m Yiew Help

h I Moni tor 'JJ
Simulator 1
Coil/Cont; Simulator Contrel
Symbal:
FEun Ctrl+h
*:Tzed v Stop Ctrl+T
I:12345¢
Z:1234 Quit Ctrl+d
¥:12345¢  [Fead
T
G:12345¢ EIC Set...
fnzlog Set. ..
T:12346¢ F
aszword. ..
. Language
M:12345¢ Module System Set. ..
T:12545¢  Link Com Port...

S [ ] [ ]

Capacity: ll space.

Operation menu

The Operation menu, includes several system cardigun functions for both online and offline setdjhe
following explains the details of each function.

Monitor — Online function for runtime monitor andigng when connected to a controller

Simulator — Offline function for testing and debugga program.

Simulator Control — Self-motion simulator control

Run-Stop-Quit — Mode change selections for bothimeediting and simulation mode.

Read-Write — Reading and writing programs to andhfa connected ISmart relay.

RTC Set — Online function for setup of the Realdiolock/calendar (see dialog below left)

Analogue Set — setup analogue input A01-A08 gathdaifset (see dialog below right)

Password — Set a password for accessing the cpmegriam after upload to the smart relay
Language — Change ISmart relay menu language

Module System Set — Dialog for changing importasstem setup functions including Module 1D,
Remote I/O preferences, Expansion 1/O settings,Reténtive memory preferences (Keeping) for (C)

Counters, (M) Auxiliary Coils, and (Z) keypad inmét and the LCD Backlight.
WWw.imopc.com -31- REV01_0110



Link Com Port — Select the port communication wiimart relay.

RIC Set

X

Time Set

Week I -}
: | 40

Year.l!ont.h.DayI 9 = | 4

Hour:Minute

.| 10

Sunmer Time
Mode: [ND '!
- Summer
Winter

Analog Set
~Al
Gain(1~999):
Offsec(-50~+50):
AZ
Gain(1-999):
Offset(-50-+50):

o

ST I

“A3
Gain(1~999):

Offset(-50~+50):

A4
Gain(l~999):

Offset(-50~+50):

A7

Dffset(-50-+50): I+g

X
Gain(1-999): [10
0fEset(-50-+50): [+0

AB 1
Gain(l~999): Iln
0ffsec(-50~+50): |+0

Gain(1-999): |1n

AS

8
Gain(1-999): |10
0ffsec(-50~+50): |+|3

cancel |

Online Monitoring/Editing

The SMT Client software allows for online monitagiof the currently running program during runtime.

Additional online functions include, 1/O forcingné Mode changes (Run/Stop/Quit).

_m Version:

R

I

™

=3

-

: Status ON

1123456789ABC

11234

»

:12346678B9ABC
112345678 P:1
11234667894BC

1123456 T89ABCDEF L.

mtact:

Toggle

o EEsEe s (e
t To2

Capacity: ll88iree space.

PC Mode: Monitor A~

RUN/STOP

High light coil to
view current value

N

Ay

Active circuits

TO0L
102 M 7 7
1 Jo0.00 1]o4. 06
(%“ :[au.uu } 09 j:us.uu } i
[ro4 10
Expand Analog

*
d L Analog §
T:123456789ABCDER
#4 |« OEE66EE6EEE change color foe =
C:123456789ABCDEF Ll |z @ m| =
R:123456780ABCDEF L) gokoonButiit A 06 ke b Analog 6
a ’ o <] ( (12010022 3|2 12 1 0 A2 v
G:123456789ABCDEF Ll | [mox = 0@ {7 [0 6@ 66 66 6 ——
H:123456789ABCDEF L. ot )
: 007 jv
Force IO points 5
b: P G Status bar: filename, version, mode, U
5 . =
online/offline, 8G2 mode and ID# —

009 Show Cur.::nt.] 3
< >
5 5Pl Bl e el el o220 2 3125 2 3 O L) 1 D o
@:L Ver:2.9 | Statusthun OMLIRE ModéI:SMTEAm

The SMT Client software does not support runtinggdediting changes. All logic edits to contacts,

coils, Timers/Counters, and circuit connectingdimeust be written to the connected smart relayenhil

Stop mode.

WWw.imopc.com
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HMI/TEXT

This function block can display information on 16@D screen. Information displaying can be present
value or target value of Counter, Timer, RTC and@dldgue comparator etc. Under running mode, to modif
the target value of timer, counter and analoguepaoator via HMI is available. HMI can display thatsis

of input terminal (I, Z, X) and Auxiliary termindfl, N (only FBD).

HMI/Text X
% LAD Version: T
HO1 WHEIZ } HO3 ] HO4 ] HO5 ] HO6 ] HOT ] HOB 4
File BLHEN Operation VYiew Help !
= o
Select Model. .. 1 imer hd
Counter -
Coil| Keypad e [
Symb| ¥ Ladder maleg [ ¥
il o e o I Y | I
= Analog Display Set...| =
Ly Phone Number 2 [ o
Clear Cancel
Z:1} ﬂ - QQ
Find... : |
.14 Replace... ¢ Multi Language (" Chinese(fixed) { Chinese(edit)
il Text Input
o T L7H3%87 Oxt.—. /0123456789 5 (=>7@ABC
*=1  Symbel... DEFGHITELMNOPQRSTUVHYYZ[N]G_"abcdefs
Data Register Set. .. hiiklonoparstuvwevz+ |0 adaadéeééeiil
Till 4o get iffAAERNvO8aa0ialoRRRF~ T ivrdaz3 974014
- FECFEL Y EVEE VA PN RS PR )
Lum? e LR aBvE2TLwl AA¥ o ="t ¥ uHARE

HMI/TEXT setting:

g0 5" Bl o BKBwEe.

act:

awcity: 1178 free space. PC Mode: Frogras
Symbol: \‘ “|"
*Uzed \ 001 4‘ I
1:123466TB04BC \(Z)
e \‘
Z:1234 Vo
X:123456789ABC Y L - B L PO
Q:12345678 P:l ¥ :;jr S ST et
H H v 03 et
1 0 (i ~| (011
T:123466780ABC \ o1 o1
\ 1 Function
M:123466780ABCDEF L) i‘ 4lf| O Wode [1 ] (1-2)
T:123456760ABCDEF L) '1‘,:%7 Display
ek Bl |mz  |mos  |moa |mos  |mos  |mer  |mes 4|
C:123456T89ABCDEF .l | l l ] | l ] e
R:123456TBIABCDEF . TO1=50.005¢¢c 4= _@I‘:" TOL Current E =
TO1=##.48Sec o - Counte? =|[T01 Preset(unit) —(\)’—
G:123456789ABCDEF L) TESTETOLH 4 — — -0 o [l Cuckent (unie)
H:129456789ADCDEF L] *,\ @) somtes [0 P
ek 4 n! 1‘ T0Z Cugeent 1~
L:12345678 ! “\ 1 ~| |T03 Preser(unit) Ny
Bi T03 Cureent{unit) ~
b: 0 M;m " I 71 |T03 Current S
Phohe umber® o ~
[_r— . Clear - .
@l -Q"\il z | 5 Display|[ Timer, Counter,
1 [1]:¢
@ pulti Language f!(:mncaeiﬁxed] " Chinese{edit) RTC.. .used il'l program
Text Inpuc ‘\\
| “"#3%&° ()*+,-.%0123456789:; (=>7@ABC 01'11)7
DEFGHI.THLIINOPQRS\I'UVWX?E[\]3_‘ abecdefsg
hijklmnoparstuvexyvze|-6 "asiadeéceiii

Enter HO1 coil
8 Into HMI/TEXT edit frame
9 Choose the “T”

Choose the “E”

Choose “T01 current”
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Choose TO1 current (unit)

Choose T01 present (unit), user can modify TO1lgireaslue when H coil enable and display on LCD

Download to SMT, and 101 turn ON, or press “SELtHé H coils is set to mode 1, then the SMT LCDO wil
display the first H text as shown below.

| ACT00-230Y Inpurt 12 x AC |

IMO FAy T2

T01=050. 0Sec ?o ﬂ
T01=010. 8Sec Q e
TEST010. 8 ! o
|

SMT-CD-R20
Output 8 x Relay/8A

£, Press “" or“ " to choice the nearest H coil

o, Press “SEL"+*” or * "and “OK” update TO1 preset value (In this exam@&).0 can update, TO1
preset value depends on HMI/TEXT edit frame setfing
HMI/TEXT Example:

Power ON and RUN (initial display

N—r

Press “” (Z01) and display HO3 coll

_AC100-2900. Input 6 AC ACADD-240Y

Input 6x AC
IY®) ismart ) ismart
1.123456T29ABC ?oﬂ ! COMPLENENT Poﬂ
2.1254 J Q e | 15.34 Q e
EI._II{J%;?ETSH:Z? &OA ‘ T03=60, 005ec QOA

S_I'u'_l'_I'-CD-R_Zl] SMT-CD-R20
WWw.imopc.com -34 -
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ACI00-240¥  Input§xAC

W ismart
CONPLENENT ?oﬂ
07.93 e

T03=£0.008ec

SMT-CD-R20

§<m

Q@ @

@

Press “ " (Z02) to disable HO3 call,

initial frame.

Press “” to reset Timer

designed.

WWw.imopc.com

Press “SEL” to display cursor

PreSS ] l!’ “ H’ “

" % " to move cursor

Press “SEL” again to choice modified position

Press “”, “ ”to change number and press *, “

” to move cursor

Press “OK” to make sure the modify value

CAC100-240Y Input 6x AC
IMO BAY T 5
1.123456729ABC ?oﬂ
Z. 1834 d 3 e
0.12345678 o
RN Fri. 11 21 & A
SMT-CD-I_QI]
Quiput 4xRelay/8A

® ® ®

_35_

and the LCD displayadiges to

(TO1” TO2” TO3) as program
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Program Documentation

The SMT Client software includes the ability to dotent a program using Symbols and Line Comments.
Symbols are used to label each I/O address upetogéh of 12 characters. Line Comments are used to
document sections of a program. Each Line Commemhave up to 4 lines with each line containindgaip
50 characters in length. Below are examples ofrenté&Symbols and Line Comments.

Symbol...

The Symbol editing environment can be access tlirdlg menu using thedit>>symbol... selection or
using the symbol icon on the main toolbar showowel

The Symbol editing environment allows for documegtall the contact and coil memory types, and
selecting display modes as shown below.

Contact/Coil Symbol rz|
Element Type: (g -
B LAD Version:
Ca. 5 i1z F:lUsed T ETar
File BAIEM Operation View Help o | Simt [ el
ar
Select Model. .. @ = 102 [Return ]
:. =
' 103
Coil Keypad T4
Symb| ¥ Ladder igg
- Ia7
*:Us Iag
SEBE " Loz
Ioa
I0E
Zu1y Ioc
Find. ..
' CBE Replace. ..
HAT/Text. ..
R
Data Register Set...
TR AQ Set. .. < | &

Display Enable

1’4
(" Contact/Coil * Both 4

" Symbol
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Line Comments

The Line Comment editor is accessed by clicking‘Mieicon on the Ladder Toolbar. After clicking dhe
“N” icon, to drag the line number you want to commhand release, and then type the desired comments

and press OK.

|
REEo8dBBTEEAEE @ 0209090900 b e e
Q:12345678 P:l 0B [t R -
* d
1:123456789ABC Click-&-release
M:1234567804BCDEF L. 007
* * *
T:123456T89ABCDEF .J
EE 22 008
C:123456789ABCDEF L.
R:1234567T89ABCDEF L.l
009
G:123456789ABCDEF L. .
H:123456780AECDEF ..
010
L:12345678
Line |main program and total time
ol 011 Line -
Line Click-&-
012 Cancle | drag
<
CICR GAIGE I LAl Bl [ ICE O [CH [P [0 (A8 MD [B1] | 1 75| [OR MO | C& [T | Bell s
4k 4F 4E 4ol HFrol HFrol 4Frol 4kl 4Fro B0l ol 4P 181 L 4 B S SR8 B A -'1
none. gen Ver:2.9 Status:Stop OFFLIHE Model: ID:01
AQ Set...

The AQ editing environment can be access throughrtenu using thEdit>> AQ Set... selection shown
below. The range of AQ is 0~1000 if the output mofl&Q is voltage mode. And the range is 0~500éf t
output mode is current mode. The preset value otAQbe set as either a constant or a functiothefro
data. The output mode of AQ and preset value drasseelow. More information about output mode and
displaying to see: Chapter 4: Relay Ladder LogagPamming

z LAD ¥erszion:

File BEEN Operation Yiew Help

Select Model. .. @ 2

o L] AQ Set 3

Symb ¥ Ladder et Mode
saol 8 | |oooo L ]

:;::Uls: agoz [T ~||m z -
a03 |u ~|[oooo [s =]

Find. .. AQ04
' eRE Keplace. ..

peset walue when
HMI/Text. . . stop

Q10 gembel .

Data Register Set. ..

Cancel
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Data Register Set...

The content of Data Register is either unsignesigr, it can be set as shown below. Selecting Wesig
the range of DR is 0~65535; and selecting Sigriedrdnge of DR is -32768~32767.

E LAD ¥erszion:

File Edit NOPSSNSESN View Help
[

— Simulator
Coil/Cont; Simulator Control
Symbol:

Fun

*:Uzed v Stop
I:12345¢
Z:1234 Guit
H:1123456¢
Q:12345¢ RIC Set...

hnaleg Set. ..
T:123456¢

L
PR IR T Loy i at—

Module System Set. ..
T:12345f Link Com Port...

Cirl+R
Ctrl+T

Ctrl+]

Set ID

Current ID: | 1
New ID(00-99): | 1
Set Expand I/0
I/0 Num: 0 vI
[ I/0 Alarm
¥ Type

Coum. Hude:lB/l\l/Z o
Baud Rate: |33400 =

Remote I/0
« HO

(" Master
" Slave

Others

¥ M Keep
[T C Reep

[~ Back Light

[T Z Set

(+ Un3igned

" Signed

@ Nodule System Set @

After the operating above, the Data Register eglginvironment can be access through the menu trséng

Edit>> Data Register Set...selection shown below. The preset value of DRlmaget as either a constant

or a code of other data type.

ELLD Yersion:
File DEks

Operation ¥iew Help

Select Madel. ..
Coil| Eeypad
Symb| ¥ Ladder
#:1=
I:1!
Z:1 .
Find. ..

Tl Replace. ..

HMI/Text. ..
Symbol. . .

Data Register Set...

AR Set. ..

DR is set as signed shown below.

WWw.imopc.com

[t

Data Eegister Set

(%)

DE Ho. | Type | Value | Range ad
DROL ) 25678 0~&65535 B
DROZ N - | 00000 0~65535
DRO3 n v ooooo 0~65535
DRO4 V —| Qoo 0~65535
DROS L aoooo 0~&65535
DROG T aoooo 0~65535
DRO7 _ ooooo 0~65535
DROS AT | Dooao 0~65535
DRO9 AQ aoooo 0~&65535 w
< DR | >
- A5 hd -
‘ ()4 | Cancel ‘
Data Register Set f'5_<|
DE MNo. | Type | Talue | Range S
DRO1 n 12345 -32766~32767 B
DROZ  [p7 -] 0L 01-04
DROZ ooooo -327668-32767
DRO4 —| ooooo -32766~32767
DROS noooo -32768~-32767
DROG ooooo -32766~32767
DRO7 aaooo -327656~32767
DROG ooooo -327668-32767
DROS ooooo -32766~32767 I
< | =

-38 -
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Memory Cartridge (sold separately)

PMO04 (3rd) is a special kind of PM04, it can beduseall version of SMT. There is an ic{j on SMT
V3 smart and side of PM04 (3rd).

About to use PM04 and PM04 (3rd) with SMTV2/3, seat figure:

SMT PMO04 SMT
> ——>

V2 PM04 (3rd) V2

V3 (3rd) V3

The optional PM04 (3rd) memory cartridge is usedasily transfer programs from one smart relay to

another. The PM04 (3rd) memory cartridge plugs theosame connector as the programming cable (see

procedure below).

1. Remove the plastic connector cover from SMT gisifilathead screwdriver as shown in the figurewel

2. Insert the PM04 (3rd) memory cartridge ontodbenector as shown below.

3. From the display keypad on the face ofitmart relay, select eith€/RITE or READ to transfer the

program to PM04 (3rd) or from the PM04 (3rd) memoaytridge to the smart relay.

4. B type - power the product, the program in PN®I) will automatically download and execute.

5. Program in different types are not compatibérerare the regulations:

A-1: 10/12 point type program ---- compatible wi@ point type

A-2: 20 point type program ---- not compatible lwit0/12 point type

B-1: AC type program ---- compatible with DC type

B-2: DC type program ---- not compatible with Agpé

C-1: Relay type program ---- compatible with Triatr type
C-2: Transistor type program ---- not compatibithviRelay type
D-1: Not-C type program ---- compatible with C &yp

D-2: CD type program ---- not compatible with N@ntype

E-1: SMTV2 program ---- compatible with SMTV3 type

E-2: SMTV3 program ---- not compatible with SMT\Wpe

WWw.imopc.com
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LCD Display and Keypad

Keypad

Most SMT CPU units include the built-in LCD Displapd Keypad. The keypad and display are most often
used for changing timer/counter set points, colgrehode changes (Run/Stop), uploading/downloating
the PM04 memory cartridge, and updating the RTGRene Clock/Calendar). Although, logic
programming can be performed from the keypad asplaly, it is highly recommended to only perform

logic changes using the SMT Client software. Belswan overview of the basic keypad and display
functions.

Select (SEL) — Used to select the available meraagyinstruction types for editing. Holding the $tle

button will display all “H” HMI/Text messages oneth CD.

OK — Used to accept the selection displayed ofatruction or function. It is also used to selaot af the
Main Menu options on the LCD.

Note: Press the “SEL” and “OK” simultaneously tgent a rung above the current active cursor positio
Escape — Used to exit a selected display screegatmithe previous screen. When in a ladder dyspla
screen, press the ESC to display the main menu.

Delete — Used to delete an instruction or rung ftbenladder program.

The 4 navigation buttons ( ) are used to move the cursor throughout the fanstof the SMT display
or active program. The 4 buttons also can be sgframmable input coils Z01-Z04 (& Z01, ' '=Z02,
©'=703," '=Z04);

Original Screen

LCD displays 4-line state

g Original screen as power on
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Input state

E On v MO 2 A Keypad input Z01~Z04 state
b o ' ~ Z enable

x‘s‘sf”’“’”‘ X 7 disable

;)utput S e e B Z enable and ON
ON < ¢

qo.E o [] Z enable and OFF

0 OFF A ; y. | .
. RTC: week hour minute
Mode display i S
RUN mode
STOP mode
Press the button:

ESC Enter Main Menu scre

Under LADDER Mode, display the state of relay8)(IZU QU X
UYUMUNUTUOCURUGU AU ATU AQYU

SEH— Original Screen

) Under FBD Mode, display the state of relay8l(IZU QU X U
YU MU NU AU ATU AQ)U Original Screen

SEL H Function will be displayed whose mode is 1 ashilton is

pressed.
SEL+OK |Enter RTC setting screen

g Expansion display State

Expansion Input state | | Expansion
H ON Output state
EI OFF k\\ AC100~240V Input 6xAC - v . ON

j iSmart it O OFF

Expansion
module state:
B Linked

® Not Linked
[J Not Set

RTC: year month day

* Expansion module setting: refer to Main Menu “SET”

g Other Display State
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Ladder edit mode: Coil I, Z, X, Q, Y, M, N, T, C, B, D, Analogue input AO1~A04, Expansion Analogue
input AO5~A08, temperature analogue input ATO1~ATédalogue output AQO1~AQ04;

FBD edit mode: Coil I, Z, X, Q, Y, M, N, Analogueput AO1~A04, Expansion Analogue input AO5~A08,
temperature analogue input ATO1~ATO04, analoguewdu®)01~AQ04;

Analog input A01~A04 (0-9.99V)  Expansion Analog input A05~A08

Analog §
A01=00. 00V A05=00, 00V
A02=00. 00V A06=00. 00V
A03=00. 00V AOT=00. 00V aaloy 5_1
A04=00. 00V A08=00. 00V =
—_—
Analog 7
=l
Expansion Analog input AD5~A08: S —
0~9.99 voltage or 0~20mA current, Analog s_l
8G2 client software can display =l
voltage and current value ——
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LCD Display Main Menu

(1) The Main Menu as SMT under ‘STOP’ Mode.
Into ladder main function to press ESC after pomrewhen the user program is ladder type or empty

program.
Into FBD main function to press ESC after powemdren the user program is FBD type or empty program.

Menu Description
>LADDER >FED - LADDER Ladder ed|
FUN. BLOCK PARANETER FUN.BLOCK Ladder function bloc
PARANETER RUN _ _
RUN DATA RECISTER (timer/counter/RTC ...) edit
FBD FBD display
DATA REGISTER CLEAR PROG. i
WRITE READ block parameter display
PREAD >SET RUN RUN or STOI
SET RTC SET DATA REGISTER | DR display
RTC 5ET ANALOG SET
ANALOG SET PASSHORD CLEAR PROG. Clear the user program and the
>PASSWORD SLANGUAGE password
ANALOG SET ANALOG SET WRITE Save user program to PM04 (3rd)
PASSWORD PASSWORD READ Read user Program from PM04
LANGUAGE LANGUAGE SET System settin
>INITIAL >INITIAL i
RTC SE1 RTC settin
ANALOGUE SET | Analogue setting
PASSWORD Password setting
LANGUAGE Select the language
INITIAL Initially set Edit method
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(2) The Main Menu as SMT under ‘RUN’ Mode.

Press the Button

>LADDER >FBD LADDER FBD
FIUN. BLOCK PARAMETER FUNBLOCK
PARAMETER STOP

STOP DATA REGISTER PARAMETER
DATA REGISTER WRITE STOP

WRITE RTC SET DATA REGISTER
RTC SET PASSWORD
SPASSWORD SLANGUAGE WRITE

WRITE RTC SET

RIC SET PASSWORD
PASSWORD
>LANGUAGE LANGUAGE

Move the Cursor to select Main Menu

OK Confirm the selected Function

ESC Skip to Initial Screen

* SMT can be modified, edited, cleared and read msiEgram only when it is under STOP Mode.

* As the program is modified, SMT will automaticabigckup it to FLASH.

g Main Menu LADDER

Line 1

[

WWw.imopc.com
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Press the Button

Button Description
SEL 1.Ixx  ixx space Ixx (only for digital and character position of3,,5 column.)
2.Qxx space Qxx (only for digital and character pasitof 8 column.).
3. Space (all available but the 2,4,6 columrtiué first line)
SEL, 1.10 X0 zOQU YO MU NU DU TU CcU RU GU | (When the cursor located at 1, 3, 5
then-/— Column).
2QUYUMUNUTUCURUOGUOHU LOUPU SU ASUO MDU PIU MXU ARU DRU
MU U Q (When the cursor located at 8 Column)
3.(0 0O U PU ( (When the cursor located at 7 Column, and tB®Bimn is set as Q, Y, M, N)
4.(0 PO ( (When the cursor located at 7 Column, andBttmlumn is set as T)
SEL, Confirm the input data and move the cursor
then- /®
- T A ® move the cursor
DEL Delete an instructio
ESC 1. Cancel the Instruction or action undetitali
2. Back to Main Menu after query the program ésprogram).
OK 1. Confirm the data and automatically sakie,dursor moves to next input position.
2. When the cursor is on Column 8, Press thebut automatically enter the function block anttke
parameters(such as T/€)
SEL+DEL Delete a Line of Instruction.
SEL+ESC Display the number of the Lines and operatiatiesbf SMT (RUN/STOP)
SEL+ /"~ Skip up/ down every-line program.
SEL+OK Insert a space line

Operation Sample: more detailed to see appendix A.

g FUNCTION BLOCK program input
Into FUNCTION BLOCK, cursor flicker on “T”, pressSEL” key, Ladder function block display in

sequence:
T CRGMHLUPSAS MD PI MX AR MU T..
rl 1 ré 1 r SU=SU 1 rl 1 re 1
it| | 1014 01.00 | it | | a01 v | | |
loo.oo  FTO1 | 000250 ko1 | 00:00 |RO1 | &02 Vv ko1 | HHO1
L 4 L 000200 4 L 0o:00 4 L 00.00v 4 L 4
rl 1 r2 1 r 1 r 1 r 1
1{101-01 | | K01 it | | 00000 Hiop | 00001 Hiop
|1 L Hot | 00250 PPO1| |Low]Q01-Q01 }SO1 | 00000 FASOL | 00001 HIDOL
Log-09 4 L o000 4 L 4 L 00000 4 L 00001 4
r 1 r 00000 4 r 1 rl 1
| 00000 Fiop § |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIO1| |Low] 00000 HEXO1] |Low] 00000 FAROL | 0001 RiUOL
L ooo.01d 1 L 00000 4 Lotoon 4 1 L pro1 4
r 1 r 1 r 1 r Qo0ao 5
| 00000 Hiop SEL+ «/— | o000l Hiep Low] 00000 Fiop SEL+ «/—> Low] 00010 iop

L qoo. 01

| 00000 FPIOL|———s| | 0000.1HPIOL Low] 00000 aRO1f— s |Tow] 00.01 FaROL

i

1 Logp.od 2 Lotopp 4 1 Loogoo 4 2
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Operation Samplenore detailed to see Appendix B.

g PARAMETER

Under Ladder mode, press “SEL” key, function bldeplay in sequence:
MX AR MU T..

T C R G AS MD PI

Under FBD mode, Press “SEL” key, Block displaységuence.

g RUN or STOP

(1) RUN Mode

RN

STES
NOD

2N

S0

To1 co1 Rol G0l AS01
Ax= A01 V Vi= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= A02 V V2= 00000
OFF SU 00:00 G =00. 00V V3= 00000
D01 PIOL o1 AROL o1
V1= 00001 Kp= 00000 Vi= 00000 L1= 00000 ID=01
Vo= 00001 Ti= 00000 V2= 00000 L2= 00000 V120001
V3= 00001 Td= 000.01Sec 1 1| | m= 01000 1| | ve=pRoz
P01 PTOL IR0l T501
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL /
PV= 00000 SELY <> | Ti= 0000.15ec || 2= 00000 25 va= 00000
Ts= 000.01Sec 1 Td= 000.01Sec 2 1 2

(2) STOP Mode

sTOP

2TES
O

G

ZoN
503

Move the cursor

OK

Execute the instruction, then back to main menu

ESC

Back to main menu

g DATA REGISTER
Displaying preset value when the smart is STORistand displaying current value when the smartUslR

status.

WWw.imopc.com

DRO1= 00000 DROS= 00000
DROZ= 00000 DRO6= 00000
DRO3= 00000 SELW; DRO7= 00000
DR04= 00000 DRO3= 00000
A ® Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR ptesdue)

‘SEL’ then ‘SEL’

Edit DR preset value type

‘SEL’ then - " |1

Edit DR display number (only first line)
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2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)

SEL+ /" Tip-up/down page

g Other Menu ltems
(1) CLEAR PROGRAM (Clear RAM, EEPROM and Passwadrtha same time)

CLEAR PEOG. P‘)ﬂ

TES Q e
>NO &OA
(2) WRITE: save the program (RAM) to PM04 (3rd) gnam spare cartridge

(3) READ: read the program from the PM04 or PMO&lY®rogram spare cartridge to SMT (RAM)

= 0% | (Ve

(1) ~ (3) Now Press:

Move the cursor

OK Execute the instruction

ESC Back to main menu

(4) SET (system setting)

Content Default
1D SET o1 ||ID SET 01 ID setting (00~99)
REMOTE I/0 N ||REMOTE /O N Remote 1/0 Mode
BACKLIGHT w (N: none M: Master S: Slave)
N EEEF v ||BACK LIGHT Back light mode
1/0 WNBER: ] * ( : always light x: light for 10s after pressed.)
1/0 ALARN y M KEEP M: non-Volatile ( :Volatile x: Non- Volatile)
" KEEP ¢ ||/O NUMBER 0 Setting expansion /0O module number (0~3)
7 SET +« [|/O ALARM Siren setting when is not available to Expansian I/
m Points (:Yes x:No)
DATA REG. 1 C KEEP y in stop/run switching, Counter Present Value
Keeping (:Yes x:No)
ZSET Enable or disable keypad input Z01-204
* ( :enable x:disable)
V COMM SET 03 Setting the form and baud rate of RS-485
DATA REG. U Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)

M KEEP function is available for keeping M statusdecurrent value of TOE/TOF when power is re-
supplied after loss.
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Now Press:

-T2 ®

Move the cursor

SEL

Begin to edit

‘SEL’ then = /®’

Move the cursor for ‘ID SET’ item and 'V COMM SETtem

‘SEL’ then - [

1. 1D SET = 00~99 ; I/O NUMBER = 0-
2. REMOTE /0 =NJ MU SO N

3. BACK LIGHT ; CKEEP ; ZSET =¥
4. M KEEP; /O ALARM = U x

5.V COMM SET = (0~3)(0~5)

6. DATAREG. =W S

OK

Confirm the Edition Data

ESC

1. Cancel the setting when pressed ‘S
2. Back to Main Menu(save edit data)

When DATALINK is selected, ID setting range is Owhich should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
When REMOTE I/O is selected, the distributiontod temote 1/O is as follows:

The high bit of V COMM SET detects the form of R&4and the low bit detects the baud rate of RS-

485.

More detailed to see chapter 4: Relay Logic Prognarg: Data Link/Remote 10 Instruction

Master Slave
Remote Input X01~X0C A 101~10C
Remote Output Y01~YO08 ® Q01~Q08

(5) RTC SET
RTC SET @3.0) . N :
 3009. 06. 26 Firmware version
e rmotthidiy ~® Week hour minute
Now Press
- Enter RTC setting or Summer/Winter setting
SEL Begin to input parameters

‘SEL’ then = /®’

Move the Cursor

‘SEL’ then -/

1. year=00~99, month=01~12, day=01~31
2. week: M@ TUU WEU THU FRO SAU SuU MO
3. hour = 00~23 , minute = 00~59

‘SEL’ then ‘SEL’

Summer/Winter setting: N EUROPE- USA-OTHER-NO ...

OK

Save the Input Data

ESC

1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.

RTC precision

WWw.imopc.com

Temperatur Error

+25 +3s/da

-20 /+50 +6s/da
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RTC Summer/Winter setting

There are 2 fixed Summer/Winter, EUROPE and USAdil Summer/Winter in SMT.

Edit rule:

The last Sunday is defined as 0;

Hour range: 1~22;

Summer hour and Winter hour are the same.

Summer/Winter can be set through the two methodsiasn below.
1) PC Client

E LAD Yersiom.

File Edit BEIVEREREN View Help
— Ij Simulator -d RIC Set rz|
Coil, Cont ;i_mulator Control Tine Het
et Fun Ctrl+R ek j
*:1=zed v Stop Ctrl+T s .
I:12345¢ Hour: Minute ’— ’—
Year.Honth.Day| . | . |
Z:1234 Quit Ctrl+g
Summer Time
H:12346¢
Mode: [(ysins -
Q:12345¢ SRR
hnalog Set... I |l j D:lD j H |l j
T:12345¢ Tinter
M:12345¢ ;zzflu:g;}:stem Set. .. il : o ;
T:12345¢ Link Com Port... M
2) Keypad
RTC SET Vx.x SUM/WIN SET SUN/WIN SET
2009.05.07 Press |_ | MO Press SEL twice | EUROPE H: 01
Thur 11:16 ~None > Display fixed = Yo ¥:02 D:00
EUROPE standard
WINTER M:09 D:00
SUM/WIN SET SUM/WIN SET
Press SEL once | USA H: 02] Press SEL once OTHER H: 01
Display tixed = Fomp )02 D:02] Display editmenu” Sy N:01 D:01
USA standard
sandar WINTER M:10 D:01 WINTER M:01 D:01
Then pressing “ ” selects edit location, pressing”y “ ” edit content.
Example:

Year 2009, SUM M: 05 D: O® 2009-5-3; M: 10 D: 0® 2009-10-25.

WWw.imopc.com
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SUM/WIN SET

OTHEE H: 08
| M:0% D:01
WINTER M:10 D:00

(6) ANALOGUE SET

_ 2009-5-3 8:00 2009-10-25 8:00
Time ;
—p
2009-5-3 9:00 2009-10-25 9:00
Summmer Winter

ADT=CAIN 010 A 1=GAIN :010 GAIN (0~999), default 10
OFFSET: +00 OFFSET : +00 OFFSET (-50~+50),
ADZ=GAIN  : 010 default O
OFFSET: +00 A 2=GAIN : 010
OFFSET : +0
A3~A8...Gain +
Offset
Now Press

1. Move downward the Cursor
2. Switch the setting screen from A01/A02A03/A04 A50/A06

AQ07/A08

SEL

Begin to input parameters

‘SEL’ then = /®’

Move the Cursor

1. GAIN =000~999

SEL then ™/ 2. OFFSET=-50~+50
OK Save the Input Data
ESC 1. Cancel the Input Data when press ‘S

2. Back to Main Menu (save edit data).

V01 = AO1*A01_GAIN + AO1_OFFSET ...... V08 = AO8*A08_QGN + A08_OFFSET

(7) PASSWORD (setting password)

PASSWORD  x PASSWORD v
—
0000 EE2Y |
Now Press
1. Begin to input numeral
SEL

2. When the password is ON, it will not display 0pBut ****,

‘SEL’ then = /®’

Move the cursor

‘SEL’ then -/’ Data changed 0~F

OK Save the input data, not 0000 or FFFF, as theSMORD is ON.
1. Cancel the Input Data when press ‘SEL’.

ESC

2. Back to Main Menu.

A Class: Password number is set to 0001~9FFF.
B Class: Password number is set to AOOO~FFFE.

Password number = 0000 or FFFF is disabled Pasdwoction, Default setting: 0000.

WWw.imopc.com
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A/B Class password Description9geannot use under password protected )

Menu

A Class B Class

LADDER

FUN.BLOCK

FBD

PARAMETER

RUN/STOP

DATA REGISTER

CLEAR PROG.

WRITE

READ

SET

RTC SE1

ANALOGUE SET

LANGUAGE

INITIAL

(8) LANGUAGE (Selection menu language)

Now Press

>ENGLISH 4
FRANCATS
ESPANOL
ITALTAND

ITALTAND
DEUTECH
FORTUGUE 5

> fa PR

English

Frenct

Spanish

Italian

German
Portuguese
Simplified Chirese

Vertically move the Cursor

OK

Select the language the cursor located

ESC

Back to Main Menu

(9) INITIAL (select Ladder Logic and Function Blo€kagram (FBD))

INITIAL

>LADDER
FED

4

Now Press:
- Vertically move the Cursor
OK Select the mode the cursor located
ESC Back to Main Menu

A The origin program will be cleared as the changedition method.

WWw.imopc.com
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Chapter 4: Relay Ladder Logic Programming

Common Memory Types

Symbol [ P 1+ (N.O./N.C.)

nput | 12(101-10C/i01-i0C)

contact

Keypad

input VA 4(Z01-Z04/z01-z04)

Output 8(Q01-Q08/q01-

coilp Q Q Q Q Q qE)8) !

ﬁ:;(;llary M M M M M (r3n3?flll/;01-M3F/mOl-

Auxiliary N N N N N 63 (NO1-N3F/n01-

relay n3F)

Counter c c 31(C01-C1F/cO1-
clF)

Timer T T T 31(TO1-T1F/t0O1-t1F

Inputs (I memory Type)

The SMT digital input points are designated | mentgpes. The number of digital | input points is86or

12 depending on each SMT model.

Keypad inputs (Z Memory type)

The SMT keypad input points are designated Z menyrgs. The number of digital Z input points is 4

depending on SMT B type model and C type model.

WWw.imopc.com

1/0 NUMBER: 0
1/0 ALARN %
| ofh 4.1 E—
ZSET v.t

Q.12345678
STOF Thur 08:43
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Outputs (Q Memory Type)

The SMT digital output points are designated Q msntypes. The number of digital Q output pointd isr
8 depending on each SMT model. In this examplguiytoint Q01 will be turned on when input poini 10
is activated.

I01 ool

001 [

Auxiliary Relays (M memory type)

Auxiliary relays ate digital internal memory bitsad to control a ladder logic program. The auxilizays
are not physical inputs or outputs that can bedwviceany external device, switches, sensors, relaygs,
etc. The number of Auxiliary Relays M is 63. Sirmiliary relays are internal bits within the CRbey
can be programmed as digital inputs (contacts)gitadl outputs (coils). In the first rung of thigample,
auxiliary relay MO1 is being used as an output andl will energize when input 102 turns on. In seeond
rung auxiliary relay MO1 is being used as an irgd when energized, will turn on outputs Q02 an8.Q0

|ID|2 MOl
| | a
T{Elll Qoz
002 N O
Qo3

003 O

The state of auxiliary relays “M01~M3F” will be kewhen the smart powers down if “M Keep” is

ool

active. “M Keep” can be set by the two ways below.

Hodule 5ystem Set f5_<|
Set ID Remote I/0
0
Current ID: 1 o ! ’ ]
" Mast =
New ID(00-99): 1 aELEr AC100-240V Input 6xAC
" Hlawve E
Set Expand I/0 IMO EAYZ TS
I/0 Mum: |o - I ID SET 01 ﬁ o ﬂ
™ C Keep RENOTE 1/0 N Q e
[~ Back Light BACKLIG X o
[T I/0 Alarm 7 et ¢T keEp A A
YV Twype DE Fomat 3et L ——
Comm. Mode: |§/N/2 - * Unsigned Outpust AxRelay 8A
EBaud Rate: |38400 - " Signed . 90 )

Special Auxiliary Relays: M31~M3F
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M31 User program upstart flagOutputting ON during the first scanning period; arse:d
as normal auxiliary relay at other scan period.

M32 1s blinking output 0.5s ON, 0.5s OFF

M33 Summer/Winter output Summer time turn ON, wirtb@e turn OFF, used as
normal auxiliary relay.

M34 ATO1 flag Output ON when the first channel 8 54PT is error

M35 ATO2 flag Output ON when the second channeSMT-4PT is
error

M36 ATO3 flag Output ON when the third channelSMT-4PT is erra

M37 ATO4 flag Output ON when the fourth channeBMT-4PT is
error

M38~M3C | reserved

M3D Received

M3E Error flag MODBUS function flags

M3F Time ou

Auxiliary Relays (N memory type)

Auxiliary relays N is the same to auxiliary relayls but it can’t be kept when the smart powers down.
In the first rung of this example, auxiliary reld¥1 is being used as an output coil and will ereergvhen
input 103 turns on. In the second rung auxiliatkayeN01 is being used as an input and when enatgizid
turn on outputs Q04 and QO05.

I?S Nol
004 _{| @‘

NO1 Qo4

Q

006 [

QoL

o0s Oz

Timers and Timer Status Bits (T Memory Type)

Timer status bits provide the relationship betwéencurrent value and the preset value of a seléuteer.
The timer status bit will be on when the currerdtieds equal or greater than the preset valueseiected
timer. In this example, when input 103 turns omer TO1 will start. When the timer reaches the gire$ 5
seconds timer status contact TO1 turns on. Whenti@% on, output Q04 will turn on. Turning off 108ll
reset the Timer.
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TOl 1
| z 4 ooo.a
a0l _{| O__ aos. o ol
T?l Qo4
wr | A

Counters and Counter Status Bits (C Memory Type)

Counter status bits provide the relationship betwibe current value and the preset value of a teelec
counter. The counter status bit will be on whendimeent value is equal or greater than the pnedet of a
selected counter. In this example, each time tpetioontact 104 transitions from off to on, the otar
(C01) increments by one. When the counter readteepreset of 2 counts, the counter status contatt C
turns on. When CO1 turns on, output Q05 will tum When MO02 turns on counter CO1 will reset. If M89
turned on, the counter will change from a countaip count-down counter.

I04 col 1
| mosd oooooo
a0 | O__ oooooz [ 01

MOz

col QoL

|

oo |1 1
Hoz

004 O—

Specialty Memory Types

Symbol [ P 41F -/ |(N.O/N.C)

Lo Hi Used in function bloc
Expansion input coil X X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y y 12(Y01-YOC/y01-y0C)
Differential (one shot) D d
RTC R R r 31(R0O1-R1F/r01-r1F)
)Analogue comparator G G g 31(G01-G1F/g01-g1F)
HMI H 31(HO1-H1F)
PWM P 2(P01-P0O2
DATA LINK L 8(L01-L08)
SHIFT S 1(S01

Positive input Differential Instruction (One-Shot)

A positive input differential instruction, or Onéx&, holds its status ON for one CPU scan when the

preceding series contact transitions from OFF to OiNs transition from OFF to ON is called a Pasiti
Input Differential.
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101 OFF ON

ON
D COFF OFF

€—>1 one compelet scan period
!
l ]

ON
Q0 OFF OFF

Negative Input Differential Instruction (One-Shot)

A negative input differential instruction, or Onéds, holds its status ON for one CPU scan when the
preceding series contact transitions from ON to OFfts transition from ON to OFF is called a Neygati

Il:lll d Qo1
006 [

01 ofFfF | M OFF
!

oN
d OFF OFF

1 €——> one compelet scan period
1

Input Differential.

==

ON
201 OFF OFF
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Output Instructions

Set Output Instruction (Latch) ( )

A set output instruction, or Latch, turns ON anputtcoil (Q) or an auxiliary contact (M) when the
preceding input contact transitions from OFF to @Mce the output is ON or set, it will remain ONiLit
is reset using the Reset output instruction. tosnecessary for the preceding input contact otimg the
Set output instruction to remain ON.

I01 Qo1
007 | T
01 OFF | ON | OFF
ON
Qo1 OFF

Reset Output Instruction (Unlatch) ( )

A reset output instruction, or Unlatch, turns OFpravious set output coil (Q) or an auxiliary cattgM)
when the preceding input contact transitions frorF@ ON. Once the output is OFF or reset, it will
remain OFF until it if reset using another outmgtiuction. It is not necessary for the precedimut
contact controlling the Reset output instructiomeimain ON.

Iﬁl Qo1
008 [ 1
101 OFF O OFF
Qo1 ON
OFF
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Pulse Output Instruction (Flip-Flop) (p)

A pulse output instruction, or Flip-Flop, turns @Moil (Q) or an auxiliary contact (M) when the geding
input contact transition from OFF to ON. Once tlupaot is ON, it will remain ON until the precedingput
contact transitions from OFF to ON a second timehe example below, when Pushbutton 103 is pressed
and released Motor Q04 will turn on and remainwhen Pushbutton 103 is pressed again, Motor Q04 wil
turn off and remain off. The pulse output instraot{P) will “flip-flop” its state from ON to OFF atach
press of Pushbutton 103.

3 |orr [OW] OFF  [on| oFr  [om]|orF
0z | L] L] L]

204 o1 OFF O COFF

Analogue memory type

Analogue input | Analogue output | Number
Analogue input A 8 (A01~A08)
Analogue input parameter Vv 8 (V01~V08)
Temperature input AT 4 (ATO1~ATO04)
Analogue output AQ 4 (AQO01~AQO04)
Add-Subtract contrt AS AS 31 (ASO1~AS1F
Multiply -Divide contrc MD MD 31 (MD01~MD1F
PID contol PID PID 15 (P101~PIOF
Data Multiplexer contre MX MX 15 (MX01~MXOF
Analogue Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DR0O1~DRR0)
MODBUS 15 (MUO1~MUOF)

Analogue value (A01~A08, V01~V08, ATO1~AT04, AQ0189A4) and current value of functions (TO1~T1F, CO1FC
AS01~AS1F, MD01~MD1F, PI01~PIOF, MX01~MXO0F, ARO1~BR and DRO1~DRFO0) can be used as other functime'set
value. And the parameter preset value is its limitie when the current value of those functiorisidger or less than parameter’s
limit value.
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Timer Instruction

The SMT includes a total of 31 separate Timersdhatbe used throughout a program. TOE and TOF keep

their current value after a loss of power to themelay if “M Keep” is

active, but the other Timers’ current valumon-retentive Each Timer has a

choice of 8 operation modes, 1 for a pulse Timer afor general purpose

Timer. Additionally, each Timer has 6 parameterspimper configuration.

The table below describes each configuration pat@masd lists each

compatible memory type for configuring Timers.

®_

®
&

Symbol | Description Compatible Instructions Range

7 Timer Mode (0-7) Input 101-10C/i01-i0C

8 Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec Keypad input Z01-Z04/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/gq01-q08
3: 1s, range: 0-9999 sec Auxiliary coil MO01-M3F/m01-m3F
4: 1min, range: 0 - 9999 min Auxiliary coil NO1-N3F/n01-n3F

9 ON: the Timer reset to O Expansion input X01-X0C/x01-x0C

OFF: the Timer continues timing

Expansion output

Y01-YOC/y01-yoC

Timer current value RTC RO1-R1F/rO1-r1F
: Timer preset value Counter C01-C1F/c01-clF
< Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1F/t01-t1F

Analogue comparator

GO01-G1F/g01-g1F

Normal close contact

Hi

The preset value of Timer could be a constantlwrdfiunction current value.

The current value of TOE and TOF will be kept attdoss of power if the “M-Keep” is active.
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Timer Mode 0 (Internal Coil)

Mode 0 Timer (Internal Coil) used as internal aiaxi coils. No timer preset value. The status @il

becomes with enable coil as shown below.

_®_

101 is enable caoil.

002 [

—® 101 OFF

TO1 OFF

Timer Mode 1 (ON-Delay)

ON

ON

OFF o

[ -

OFF

ON
OFF

OFF

Mode 1 Timer (ON-Delay) will time up to a fixed v and stop timing when the current time is equal t

the preset value. Additionally, the Timer curreatue will reset to zero when Timer is disabledtha

example below, the timer will stop timing whenetches the preset value of 5 seconds. Timer didtus

TO1 will be ON when the current value is 5.

TOl

WWw.imopc.com

_®_
© L©
©

1

bl
Q000
0008 104

Edit Contact/Coil @

] | ¥ | m | u T le 4l»]

Select Coil Ho. Output Type
T [o1 | (0141F) il

P
Punction

Mode |1 w (0~6: =[, 7: P}

On-delay timer mode 1

Enable ' |
Owput lfl—>| I

Tine Base:m
Current value:li Sec
Presec ‘w’alue:W Sec
Preset Tgrpe:m I__

Direction Set Reset Input

Contact Contact - [—

0K | Cancel ‘

-60 -

REV01_0110



enable reset relay 1 @ enable reset relay
@ present value =0 > T . > present value =0
imer starts operating

Timing enable relay OFF ON OFF
. — 1
time up, o OFF @ ON OFF
output temal('ml"”TlF} -

t = Timer preset value

TOE and TOF keep their current value after a tdgsower to the smart relay if “M Keep” is activayt

the others’ reset to O.

Timer Mode 2 (ON-Delay with Reset)

Mode 2 Timer is an ON-Delay with reset that with& up to a fixed preset value and stop timing wthen
current time is equal to the preset value. Adddlbn the Timer current value will be kept when Enis
disabled. In the example below, the Timer will stoping when it reaches its preset value of 5 sdson
Timer status bit TO1 will be ON when the curreniueais 5. The timer reset input is input [01. Timeer
current value will reset to 0, and Timer statusTi®it will turn off when 101 is ON.

Edit Contact/Coil X

e Iy |z = T lc «l»]

Select Coil No. OQutput Type

G (g

T |oL (01~1F)
hd Cosec P

Function
Hode |g vl (0~6: -[, 7: P}
@ '—® On-delay timer mode 2

Enable l I ' "I I
t | I
2
Resct e | I
[
Output I |

2 Time Base:|lSEC vl
S 3 [r'rrl 00 } Current Value: Sec
1008 TOL

Preset Value:(000S Sec
Prezet Type: N -

Direction Set Reset Input

l:cmr.ac:l ” Contact |Low v I_

| 0K | Cancel |
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enable reset relay < . : < enable reset relay
present value =0 > Timer st:arts operaing > present value =0
. OFF ON ON OFF
tuning enable relay
—> 1 = <+ 12 P
fime up OFF G t=n+2 ON OFF
output terminal (TO1~T1F)
@ enable reset relay OFF ON OFF

t = Timer preset value

TOE and TOF keep their current value after a tdgsower to the smart relay if “M Keep” is activayt

the others’ reset to O.

Timer Mode 3 (OFF-Delay)

Mode 3 Timer is an OFF-Delay with reset that withé up to a fixed preset value and stop timing witen
current time is equal to the preset value. Adddlbn the Timer current value will reset to zeroemhTimer
is disabled. In the example below, the timer regait is Input 101. Timer status bit TO1 will be ON
immediately when its rung is true. The timer willlyp begin timing up when its rung changes to falsmer
status bit TO1 will turn OFF when the current tivadue reaches its preset value of 10 seconds.

Edit Contact/Coil X

O O T o 4lv
Select Coil No. Output Type
+| (0L~1F Foil i
T fo1 |« ] 7 A

Function

Hode |3 « {0~6: ~-[, 7: P)
@ _@ 0ff-delay timer mode 1

Enable | '
— [ —
Output I |

Tine Base:[lsEc  +|
TOL 3 Current Value: Sec
3 [':”: 00 } TOL Preset Value: UULEI| Sec

0010 Preset Type:|N ~

Direction Set Reset Input

Contact Contact anﬂ[_

I0L

0K I Cancel ‘
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enable reset relay | @ . 4 cnable reset relay
Timner start operating

present value =0 present value =0

Titning enable relay OFF ON OFF

Timingup (TO1-T1F) OFF | O I‘_Cfvt) "l CFF

output terminal

@ enable reset relay OFF

t = preset value

Titning enable relay  OFF O OFF | O | |ON| OFF
- .o OFF < t
Timing up, g 1._T1F) | -
output terminal F— »
OFF

@ enable reset relay OFF

t = preset value
TOE and TOF keep their current value after a tdgsower to the smart relay if “M Keep” is activayt
the others’ reset to O.

Timer Mode 4 (OFF-Delay)

Mode 4 Timer is an OFF-Delay with reset that withe¢ up to a fixed preset value and stop timing witen
current time is equal to the preset value. Adddlbn the Timer current value will reset to zeroemhTimer
is disabled. In the example below, the timer regait is Input 101. The timer status bit TO1 wilkh ON
only after its rung transitions from true to fal3émer status bit TO1 will turn OFF when the cutréme
value reaches its preset value of 10 seconds.

Edit Contact/Coil
(i | ¥ | m | w T |e LRI
Select Coil No. Durput Type
T for ~] to1-1m) IR

P
Function

Mode [Ff | (0-6: -[, 7: P}

@ _@ 0ff-delay timer mode 2

Enable I F
— [ —
Output I '

Tine Easa:m
TO1 £ Current Value:[i Sec
8 0000 TO1 Preset \?alue:’UL'llD— Sec
[0010 } Preset Tﬂ_rpe:m ’—

Direction Set Reset Input

Contact J Contact |Low ﬁ

I01.

0K I Cancel J
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enable reset relay
present value =0

Timig enable relay OFF

—>|4— Timer start operat:ing—>|4— enable reset relay

present value = 0

M iJFF

Timne up, (TO1~TIF) OFF

output tertmnal

iJFF

4 U

o JFF

enable reset relay

the others’ reset to O.

Timer Mode 5 (FLASH without reset)

®_
®© L@
®

=

TOL1 5
3 0000
0010 T0

WWw.imopc.com

t = preset value

Edit Contact/Coil X

] | ¥ | |u ¥ e «»

Select Coil No. Output Type
& -[ ¢
T |01 +| (01~1F)
e e o

Function

HMode v (0~6: -[, 7: P}

Flash timer mode 1

Enable | 1
Outpu I[Illllllllllll

Time Ease:m
Current Value:ﬁ Sec
Presetc Value:w Sec
Preset Type:m [—

Direction Set Reset Input

Contact [j I— Contact I—J [_

0K Cancel ‘

-64 -

TOE and TOF keep their current value after a tdgsower to the smart relay if “M Keep” is activayt

Mode 5 Timer is a Flash timer without reset thdt twne up to a fixed preset value and then chahge
state of its status bit. Additionally, the Timemr@nt value will reset to zero when Timer is digablin the
example below, timer status bit TO1 will be ON indiaely when its rung is true and begin its timing
sequence. Timer status bit TO1 will turn OFF wHesdurrent time value reaches its preset of 10nskco
This Flash sequence of the Timer status bit TOlLosihtinue as long as its rung remains true.
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enable reset relay Timer starts operating enable reset relay

present value = 0 present value = 0

Timing enable relay

t t t t
Time up, T1F)

output terminal (T01

t = preset value

The current value of Timer can not be kept onsa laf power to smart.

Timer Mode 6 (FLASH with Reset)

Mode 6 Timer is a Flash timer with reset that witie up to a fixed preset value and then changsttite
of its status bit. Additionally, the Timer will reswhen disabled. In the example below, the tiraserinput
is Input 101. Timer status bit TO1will be ON immatly when its rung is enabled and begin its timing
sequence. Timer status bit TO1 will turn OFF whHesndurrent time value reaches its preset of 10r&kco
This Flash sequence of the timer status bit TOLasittinue as long as it is enabled.

Edit Contact/Coil

Timer —Outpat Type
- o v {+* —[ £ EBeaet
T 01 w| (01-1F) &
i { B
Funetion

@ Hode i 0w (O~&z -[, W: B
_® Flash timer mode 2

P 9

Enable I |
Resct I |
Ouiput IlI[I|I[I[I!I[I

Time EESE:I vl
TOl € Currens Value: l— SEE
{ } TOl

3 4 0000 Freses Value:|001n SEC

0010 et T m '_

Directi Sec Reszet Input

I01

CK Cancel ‘

WWw.imopc.com - 65 - REV01_0110



enable reset relay _ . enable reset relay
present value = 0 —>|<- Timer starts operating  w |‘_present walue = 0

Timing enable relay —l
t t t t

Time up,

Cutput terminal (T01~T1F)

enable reset relay —l

t = preset value

The current value of Timer cannot be kept on a tdgpower to smart.

Timer Mode 7 (Asynchronous, or flash timer - withou Reset)

Mode 7 creates an asynchronous timer using twalatdrtimers, activating the second(on) timer after
first(off) time has finished. Additionally, the fier current value resets when disabled. In the pleam
below, timer status TO1 will be ON after it compleits timing sequence of 2.5 seconds. Timer 2tigih
begin its timing sequence of 1 second. When theentitime value of Timer 2 reaches its preset of 1
second, its status bit TO2 will flash for one paogrscan and Timer 1 will begin timing again.The two

Timers used in Timer Mode 7 cannot be reused agfEifior other modes within the same program.

Edit Contact/Coil 3]
0 | ¥ | u |n T e 4l»]
Select Coil No. Output Type
O1.1F, #et Lol
T jor = ( ) > =

&P

Function

Hode (0~6: -[, 7: P)

Flash timer mode 3
® i =
LU T (= T e

TOL TOZ

Tine Base:|0.15EC ~ 0.18EC _-J

To1 7 o 7 _ Current Value:| Sec Sec
4 {0025 } T01 2[0010 } 102 Preset Valus:[002. 5 sec [001.0 sec
TOZ TO2 Preset ‘l‘ype:[N i N -

Direction Set Reset Input

Contact Contact E_

| cancer |
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enable reset relay
present value = ()

—pl#- Timer status operating P

titning enable relay

t1| t2

enable reset relay
present value =0

Tirner up, (T01~T1F)

output tertminal

Titner 2

t1 = preset value of the first timer
t2 = preszet valueof the second timer

The current value of Timer is lost after power-toof i Smart.

Counter Instructions

The SMT includes a total 31 separate counterscdrabe used

throughout a program. Each counter has a choi®eopieration modes, 1

pulse counter, 6 for general purpose counting afwd Bigh speed

counting. Additionally, each counter has 6 paransefier proper

configuration. The tables below describe each gonéition parameter

lists each compatible memory type for configuriogiaters.

Common Counter

®_

for

®
©)

and

Symbol | description Compatible Instructions Range

7 Counting Mode (-6) Input 101-10C/i01-i0C

8 Use (101~g1F) to set counting up or dowr Keypadiinp Z01-704/z01-z04
OFF: counting up (0, 1, 2, 3.... Outpu Q01-Q08/q0:-q0¢
ON: counting down (...... 3,2,1,0) Auxiliary coil MEM3F/m01-m3F

9 Use (101-g1F) to reset the counting va Auxiliary coil NO1-N3F/n0Z-n3F
ON: the counter value reset to O Expansion input 1-X0C/x01-x0C
OFF: the counter continues to count Expansion dutpu | YO1-YOC/y01-yOC
Counter current Value, range: 0~999999 RTC RO1-RIFH1F

: Counter preset Value, range: 0~999999 Counter CIR/€D1-c1F

< Counter Code (C01~C1F total: 31 Count | | Timer TO1-T1F/tOJ-t1F

Analogue comparator

GO1-F1F/g01-g1F

Normal close conta

Lo

The preset value of Counter could be a constaathar function current value.

The figure below shows the relationship among timlmered block diagram for a Counter, the ladder

diagram view, and the software Edit Contact/Callaly box.
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Edit Contact/Coil

¥ | |® It c n 4]
Counter
“® c | (01<1F)

Function

Mode [} = (1-8)
_® Counter without overtaking and without

power down retain current value

?

?

Current Value:!—
Preset Value:|000002
Preset m::m I_

Direction Set Reser Input

Contact |4 «| |00 Contact (g | |02

colL

1
094 000000
[oooooz]‘ col
MOz,

OK Cancel |

Counter Mode 0 (Internal coil)

Mode 0 Counter (Internal Coil) used as internaliliary coils. No counter preset value. In the ex#&np
below shows the relationship among the numbereckldd@agram for a mode 0 counter, the ladder diagram
view, and the software Edit Contact/Coil dialog box

SR B A N PO

Counter
¢ |01 ~| (O1-1F)
Punction

Hode v {0~8)

Internal Coil

]

Enable _J 1
Output | |

col o Current Value:
[ ]» col1

Preset Value:
Preset Type: v ,_

Direction Set Reset Input

Contact I_ Contact v i_

(0:4 I Cancel J

ON ON

101 OFF OFF OFF

C0l OFF ON OFF ON OFF
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Counter Mode 1 (Fixed Count, Non-Retentive)

Mode 1 Counter will count up to a fixed preset eadund stop counting when the current count is equhak
preset value, or count down to 0 and stop countiten the current count is equal to 0. Additionalg current
count value is non-retentive and will reset tovmaitie on a powering up to the smart relay. Inetkemple
below, the counter will stop counting when it reeglthe preset value of 20. Counter status bit GDbevON
when the current value is 20.

Edit Contact/Coil

¥ | n |m | c |r alL

Countcer

c [E=] o

Funccion
Hode 1 'I {1=8)

® Counter without overtaking and without
®

©

pover down retaln CULEEnt valus

?
®

|

1

= =mis
2 n —
|
Current Valuz:]
Preset Va4u¢4000020
Preser Type:|N "]
Col HOl l Direcrtion 35ec Rezar Inpul:
Q00000
""" C - Conta - 2
000020 col ontacet [m | {oL ract (1 in
I02
(1] 4 I Cancel ]
=1
__________________________________________________ -
& 20 :
JEES iy C e TS NN [T WEES FCEAN Wi VANrrd BNEES) e KRBT NMEE P PTuN RN ACr C B |
(9) lololelrlrtzizizizlol 1191920\ 20! 20! 0| 20) 20! 20!
-—1——F-
Input count pulse |__]I__JI_:|
©) OFF ON OFF ON
© ON OFF ON
OFF ON|  OFF ON OFF

Under this mode, the counter current value willrbevalue when the smart is power up or switching

between RUN and STOP. The init value is O if thenter configured as counting up, else, it is preagie.

Counter Mode 2 (Continuous Count, Non-Retentive)
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Mode 2 Counter will count up to a fixed preset eadund continue counting after the preset valuet tvain’t
count when the current value equals 0 if it's gurted as down Counter. Additionally, the currentrtovalue is
non-retentive and will reset to init value on a pawg up to the smart relay or switching betweerNRind
STOP. In the example below, the counter will cargiicounting after its preset value of 20. Couritgus bit
CO01 will be ON when the current value is 20.

Edit Contact/Coil El

¥ | m | u |T c | |»

Counter

c | ~| toL-1F)

2

Function
@ Mode [3 -[ (L~8)
Counter with overtaking and without
power down retain current valus
O

O 0 @ ot & S e

P
®

I IrmTTTrnrs,
[empepbaimdadd e

. =

|
Current \Falue:i

=
Preset Value: 000020

col Z i
MOld QOOOO0O00 Eotsstebeisale . =
col Direction Sec Rezet Inpuc
Contact M | |01 Contace |1 ;j 0z

(0Bt i o Gt o i
) 20

R A A N i A AN At A AN R A N N I A R R R
(D) 1011901920020\ 211211201 20119191 181181 0 0 1191 191 20! 0 | 20!

nput counter ——1-=F-
= | M MUERET LT

JA iR

:

@ OFF ON OFF O
@ OFF ON
OFF ON OFF ON | OFF |&| OFF

Under this mode, Counter will continue countinteafeaching preset value if it's configured asrdeu
up. But it stops counting when its current valu@ igit's configured as counter down.

The counter current value will be init value whba smart’s status switches between RUN and STOP or
the smart is power up. If the counter configured@mting up, the init value is 0, else, it is gteglue.
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Counter Mode 3 (Fixed Count, Retentive)

Mode 3 Counter operation is similar to Mode 1 ekdsgurrent count value is retentive when Coyptsvers
down. Sohe current value won't be init value when Countawers up, but be the value when it powering
down.Mode 3 Counter will count up to a fixed preset gadnd stop counting at that value, or stop countiven
its current value is O if it's configured as dovauater. Additionally, the current count value iergive when the
smart switches between RUN and STOP if “C Keepttive. In the example below, the counter will stopnting
when it reaches the preset value of 20. Countiersdbét CO1 will be ON when the current value is 20

Edit Contact/Coil 3

¥ | m | w | T c P

Counter

C IIJl v| (0l-1F)

P

Function

_® S
@ Mode [3 +| (0-8)
®

Counter without overtaking and with
power down retain current walue

e vai=T

Curval EITNETIT TS GITTTET TolEhalatore Tobali

g

! RS | |
b = SR
Ot M EER
e
col 3 Current Value:
MOl4 000000 Presetc Value:IDOGGZO
oooozo [ €01 yresee myveiln S|
I0z Direction Set Reset Inputc

Contact | - ’F Contact |1 - F:iz_

0K | Cancel ‘

This mode is similar to mode 1, but:
The current counter value will keep on a lossai@r when the smart status is RUN;

The current counter value will keep when the sreaitches between RUN and STOP if C-keep is

active.
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Counter Mode 4 (Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 ekaspcurrent count value is retentive. The curenint
value is retentive and will keep its current coafiter a loss of power to the smart relay. Mode dri@er will
count up to a fixed preset value and then contioumting after the preset value, but it won't covhén the
current value equals O if it's configured as dovauier. Additionally, the current count value iergive when the
smart switches between RUN and STOP if “C Keepttive. In the example below, the counter will cmure
counting after its preset value of 20. Countewstait CO1 will be ON when the current value ideds than
20.

Edit Contact/Coil X

¥ |u & s c |r a»

Counter

c |o1 =] (0l-1F)

Funcrion
@ Mode |E.v (1-8)
®

Counter with overtaking and with power

@_ down recain current value

P val=,

LS Y T2 o, o 0 R T A L
e | pmma | s
col 4 ]
MOld OQOQO000 Cucrent Value:
0000zZo0 col Preset Value: 000020
IDZ Presec Type:|N vi]
Direction Set Reset Input

Contace (§ | (0L [:onun::r_'r_ w| |02

[1]24 | Cancel |

This mode is similar to mode 2, but:
The current counter value will be kept on a ldsgawer when the smart status is RUN;
The current counter value will be kept when thadrawitches between RUN and STOP if “C-keep” is

active.
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Counter Mode 5 (Continuous Count, Up-Down Count, No-Retentive)

Mode 5 Counter’s operation is similar to Mode 2eptdts current count value is continuous and rbentive.
The status bit is fixed to the non-zero presetevaigardless of the state of the direction bitstigus bit will be
ON when the counter current value isn’t less thapreset value, and will be OFF when the currahtevis less
than its preset value.

The Mode 5 Counter will count up to a fixed presdtie and continue counting after the preset value.
Additionally, the current count value is non-retemtand will reset to 0 on a loss of power to tmad relay.
Additionally, the Mode 5 counter is always resetéoo, and the current value also is always 0 vithersmart
switches between RUN and STOP unrelated to the stats direction bit. In the example below, tloeiater
will continue counting after its preset value of @dunter status bit CO1 will be ON when the curketue is
20.

Edit Comtact/Coil E]

¥ " | m T c le alv]
Counter

i icu. :| (01-1F)
Functi

on
@ mode [l =] (1-8)
With overtaking and without power dowm
@

Compare Counter

‘:-‘..Il_-lTH\T'IEFIT['JJRFI_-JTJTE-TI'--FITIZ
EEEEERE S S AR
| T |
Current Uulue:l
col 5 Preset Value:[000020
MO14d 000000 Preset Type:(N LH
000020 Col Direction Fet Reset Tnput
T02 Contact |1-( j [DJ. Contact [T :E |oz
[1]:4 | Cancel |
=5
__________________________________________________ -
©) 20 !
TaATTTTT T TTTTrhTaTTTT T T T Tt T rT T T TT T T TTT rETT T rT
() 1019119\ 201 20\ 21\ 211 20\ 201 191 19 181 18V 19V 191 201 01 91 0} g
mput count -——T=—r-
pulse = ]I. = JI = } | | | | | |
@ OFF | o OFF ON
@ OFF ON
OFF ON | OFF ON OFF

Under this mode, the count will continuous afeaahing its preset value;
The current value is always 0 regardlesthefstate oits direction bit when the reset is availability;
The current value is always 0 regardlesthefstate oits direction bit when the smart switches between

RUN and STOP.
Counter Mode 6 (Continuous Count, Up-Down Count, Rentive)
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Mode 6 Counter’s operation is similar to Mode 4eptdts current count value is continuous and tetnThe
status bit is fixed to the non-zero preset valgandiess of the state of the direction bit. Itsustdoit will be ON
when the counter current value isn't less thaprigset value, and will be OFF when the currentevadess than
its preset value. Additionally, the Mode 6 coungeslways reset to zero, unrelated to the staits direction bit.
The current count value is retentive and will kéggurrent count after a loss of power to the $meday. And
Counter will keep current value if “C Keep” is ai In the example below, the counter will conticoenting
after its preset value of 20. Counter status bit @l be ON when the current value isn’t less tl2én

Edit Contact/Coil X

¥ |n |u |z c [r alr]

Counter

C |o1 w| (01~1F)

Function

Hode [5 ~| (0-8)

With overtaking and with power down
Compare Counter

_® o B ERAT GERETE R

@@?

O g
L S g WA SN
Col 6 Current Valua:!
MOld 000000 Preset Yalue:[000020
0000zZ0 col Preset Me:im -
I02Z Direction Set Reset Input
Contact ‘n - [1_ Contact |1 - [2_
oK | cancel |
® 20
tTaATTTTT T T TTTrTATTrTTo T TTTT Tt rTa T T TTT T rTA
@uoderazas 0} 111121 215) 1 1 11 U Totslslzlzls]
Y IO~ rtT-rr-IT-r-aaTTrTaT Tt ITTraaT T T r 1Tt
@) Hodesgags\ 0V 1V 1V 212131 1 1 1 11 13lglglglglg]
put count pulse _:-j:-____J:___ | | | | | | | |
ower supply switch) O OFF ON

i

This mode is similar to mode 5, but:
The current value is kept on a loss of power dtovile smart when it status is RUN;

The current value is kept when the smart swittleeeen RUN and STOP if “C Keep” is active.
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High Speed Counters (DC Version Only)

The DC powered version smatrt relays include twdHk Kigh speed inputs orrieinal 101 and 102. These can

be used as general purpose DC inputs or can be teil@ high speed input device (encoder, etc.) when

configured for high speed counting. They are ofteed for counting something moving very fast (>40btz

used as a speed reference on a machine. The leigtl spunters are configured using the same softadire

Contact/Coil dialog box, except selecting Counted® 7 or Mode 8.

High Speed Counter Mode 7 (DC powered versions only

The Mode 7 High Speed Counter can use either input

Symbol

Description

terminals 101 or 102 for forward up-counting to 1 KHz

maximum at 24VDC high speed input signal. The

y

selected Counter Coil (C01-C1F) wilrtuON when the
pulse count reaches preset value and remain ON. The

counter will reset when the preceding rung is inaar

the Reset Input is active. In the example belowvshie

relationship among the numbered block diagram for a

7 Counting Mode (7) high speed counting
8 High speed counting input terminal: 101 or 102 or
9 Use (I01~g1F) to Reset the counting value
ON: the counter reset to O
OFF: the counter continues to co
Current Count Valueange: 0~9999¢
; Preset Value, range: 0~999!
< Counter Coil Number (CO1~C1F total: 31 coun

Mode 7 Counter, the ladder diagram view, and tftevace Edit

Contact/Coil dialog box.

@ col ?
I014 000000
© @ [osoooo]’ col
O bos
of
(352 = Go0000” © En e |
(&) 1o lo i a1t .. l4seg0l50000850000}50000; 0 ! g !
o F1PEET] 1
HQ] o OoN OFF
ExampleO
I03
woa [
Cﬁll
008 [
Q06
03 | 3 1 : ;.
wor | I——
co1 | | ] [ | : ;
9 100
n-1 n

- ]

Qo2 |

P ety e X

b4 | u |w | c |2 Al»]

Counter

Cc |01 w| {01~1F})

Function
Mode [7 | (0~8)

Scale Input Counter

Fre val=24

Curval e ] T2 T (SAEhaRaRls [laTal T 5
Resdi (c=al

Gipit —i

Current Value:,i
Preset Value:|005000
Preset Type:m ’_

Input I1l/I2 Reset Input

Contact ’T Contact |y - ’F

OK | Cancel |

High Speed Counter Mode 8 (DC powered versions only
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The Mode 8 High Speed Counter can use

Symbol | Description

either input terminals 101 or 102 for

Counting Mode (8) high speed count

forward up-counting to 1 KHz maximum gt

High speed counting input terminal: 101 or 102 o

—

y

24VDC high speed input signal. The

Counting interval time: 0~99.99 s

selected Counter Coil (C01-C1F) will turn

Counter ‘on’ preset Value, range: 0~999999

ON when the pulse count reaches the target

Counter ‘off’ preset Value, range: 0~999999

“Preset ON” value and remain ON until the

Counter Coil Number (CO01~C1F total: 31 counte

rS)

pulse count reaches the target “Preset OFF”

value. The counter will reset when the precedimgns inactive. The table below describes each

configuration parameter for High Speed Counter M&de

Edit Contact/Coil X

Y

2

_®_
®
®

P

_@

col 8 OFF
101 00.10
ooooos [ €01

000003

v |w |t c |z 4lr]

Counter

c (o1 w| (0l~1F)
Function

Mode |g | (0~8)

1K Hz Input Counter

Fixed Time:i)! j ->I01.00 Sec

Current Vulue:i |

Preset Value:IOUDOOS IOEEDUUS 0ff
Preset Type:|N ~ N =
Input I1/IZ Reset Input

Contact __J JF Contact i F

OFF

| &g

| | | s

O
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Real Time Clock (RTC) Instructions

The ISmart relay includes a total of 31 separat€ Ribtructions that can be Us€[grc <pT V3.0
throughout a program. Each RTC instruction hasogéce of 5 operation modes,
and has 10 parameters for proper configurationifitial clock/calendasetting Fri.
for each connected SMT is set using@peration»RTC Setmenu selection

from the SMT Client software.

ONONO.
ONORO

RTC Mode 0 (Internal Coil)

2009, 06, 26
10:11

Symbol

Description

Input the first weekto RTC

Input the seconiweekto RTC

RTC mode 0~2, 0: internal coil 1:dail¥,consecutive da

RTC displays the hour of present time.

RTC displays the minute of present time

Se RTC hour ON

Se RTC Minute ON

Set RTC Hour OFF

Set RTC Minute OFF

RTC Coil Number (RO1~R1F Total: 31 RTC)

Mode 0 RTC (Internal Coil) used as internal auxyliaoils. No preset valuén the example below
shows the relationship among the numbered blodyraia for a Mode 0 RTC, the ladder diagram
view, and the software Edit Contact/Coil dialog box

101

OFF

ON

k01

OFF

OFF

{F

Uy It e B |e 4l
Real time clock
R nl__-] (01-1F)

Function
Hode [ ~| (0-4)

Internal Coil

0 T S T S
BT R

| TR
| TR |

s

Week {On->0£€): | =
Curcent Value:
Presec Vatues[i0 ¢[00 on[00 ¢[00 oee

{hour:minute)

ON
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RTC Mode 1 (Daily)

The Daily Mode 1 allows the Rxx coil to active bdgm a fixed time across a defined set of days per

week. The configuration dialog below (example 19w for selection of the number of days per week

(i.e. Mon-Fri) and the Day and Time for the RxxI¢oiactivate ON, and the Day and Time for the

Rxx coil to deactivate OFF.

Example 1:
i | w | T | e R le <|»
—@—@— Real time clock
R |op =| (0L-1F)
: @ @ Function
Mode 1 - {0~4)
@ Every day action mode
e o =] [we [ on [ o [ sa | ]
T T R 0 T [ |
Frable |
L B 2 S R
Week (On—>0££) : |10 | > ~|
Current Value:
ROLl MO-FR Preset Value:|08 : |00 on [17] : 00 orfe
1=] 10:07 (hour:minute)
os:00 [ RO2
17:00
coce
Week Monday Tuesday  Wednesday ... Friday Saturday Sunday
Tirne go0 1700 800 1700 .00 1700 300 1700
e
Ran Qutput J | | | | | | |
Example 2:
Week Monday Tuesday Wednesday Friday by Sonday
@ 1 Time 800 1700 &00 1700 &00  17:00 300 1700 &00
D ®| o L o
® (D] 1700 | ENABLE ; ; | § | i
@] 200 |—| ' —l |—| i
Fn Output |_
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Example 3:

@ 1
D : @ |FR-TU
& @] 800
@ - @| 1700

Example 4:

28 e
®/o|®

Example 5:

©|9e
e

Example 6:

©®
SEE

Week Monday Tuesday Wednesday Frday iy Sunday
Titne 800 1700 800 17:.00 800 1700 g.00 1700 g00 1700 00 17:00
ENSBLE {0 1 b b
Fn Output | [
Weel Monday Tuesday Friday Sty Sy
1 Titne 8:00 1700 &00 17:00 00 1700  &00 Un00 g00 1700
FR-MO | | | i
17.00 FMABLE | | . | | '
8:00 5 i
En Output |
Week Ionday Tuesday Friday ety Sunday
1 Titne 00 1700 &o00 17:00 00 1700 00 1700 00 1700
sU-50 | i i i i i 5 i 5 5
200 | ENABLE | i i R
17:00 : ; ; ; ; R ; ; : R
Raowp __ [ | [ | [ 1 L1 |
Weel MMonday Tuesday Friday ety Suncy
1 Time g.00 1700 800 17:00 200 1700 &00 1700 g§00 17:.00
SU-5U I I
1700 | ENABLE | i | i i | | | |
.00 i i :
RnOui;Jut_l I_ —l
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RTC Mode 2 (Interval weekly)

The Interval Time Mode 2 allows the Rxx coil toigate based on time and day per week. The
configuration dialog below (example 1) allows fefextion of Day and Time for the Rxx coil to
activate ON, and Day and Time for the Rxx coil éactivate OFF.

Example 1:
C ) ( ) Eda'l Cﬂn‘lar—{/(:cu.]j
" | u It - R le «l»]|
@— @ @ Real time clock
R [o1 =] (01-1F)
® @ —
Mode Ig—.| (D~4§
Interval time action modes
v | Jowe T ou | [ ga | |
0 o e S I
e |
Week (on->0e€) :[TU ~] = [ ~|
TU=-S4 Current Value:] i
il 2| 10:321 Preset value:iﬁ: 00 on[17 : fon ofe
02-00 RO1| (hour:minuce)
17:00
R | cancel |
Weel Monday Tuesday e Friday Satrty Aanday
Time .00 17.00 300 17:00 300 17:00 8§00 17:00 &00 [17:00
ENABLE ' ' ! !
E.n Cutpuat I | I I I | I I
Example 2:
Week Maonday Tuesday . ety Sunday
@ 2 Titme 800 1700 &00 1700 g00 17:00 800 1700
D : @ |sATU L | I R R
® @[1700 | ENaBLE | P | N
(@ | 00 i 5 i i = .
Fn Output |
Example 3:
WWeek Tuesday Wednesday vataay Sunday
@ 2 Titne 00 1700 500 1700 200 U700 800 1700
O @ [WE-WE L L
® : @[1700 | ENABLE i ; ; : § : : ;
S (@ | 800 i ‘ : i : i i i
En Ctput | |
Example 4:
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RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the Rxx coil tdiaate based on Year, Month, and Date. The
configuration dialog below (example 1) allows fetextion of Year and Date for the Rxx coil to
activate ON, and Year and Date for the Rxx codéactivate OFF.

Example 1:

Example 2:

WWw.imopc.com

Symbol | Description
7 RTC Year ON
8 RTC Year OFF
9 RTC Mode 3, Year-Month-Day
Display RTC present time, Year-Month-Day
: RTC month ON
< RTC day Of
= RTC month OF
> RTC day OF!
? RTC code (RO1~R1F, total 31 gro
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Example 3:

RTC Mode 4 (30-second adjustment)

The 30-second adjustment Mode 4 allows the Rxxtodlctivate based on week, hour, minute and
second. The configuration dialog below shows féect@n of week, hour, minute and second for the
Rxx coil to activate ON, and 30-second adjustmiean tRxx OFF.

Symbol | Description

7 RTC adjustment week
8 RTC mode 4
9 RTC present hour

RTC present minute

RTC adjustment hour

Al--

RTC adjustment minute

RTC adjustment second
> RTC code (RO1~R1F, total 31 group)

Example 1: preset second < 30s
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The present time will be 8:00:00 when it achie8#¥0:20 at first time, and RTC status bit RO1 will
be ON. RTC status bit RO1 will be OFF when the gnésime achieves 8:00:20 at second time. Then
time continuous going. So, this means that RTQsthit is ON for 21 seconds.

Example 2: preset second > 30s

The present time will change to be 8:01:00 whetlitieves 8:00:40, and RTC status bit RO1 turns
ON. Then time is gonging on and RO1 turns OFF. Tiesns that the RTC status bit will be ON for
one pulse.
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Comparator Instructions

The ISmart relay includes a total of 31 separatepawator instructions that can be used throughout a

program. Each comparator has a choice of 8 operatmdes. Additionally, each comparator has 5

parameters for proper configuration. The tablewelescribes each configuration parameter, and lists

each compatible memory type for configuring Comiuaisa

Symbol

Description

Comparison Mode (0~7)

IAX analogue input value (0.00~99.99)

Ay analogue input value (0.00~99.99)

Reference comparative value, could be constamthar data code

Output terminal (GO1~G1F)

The preset valu&, 9 and: can be a constant or other function current value.

Comparator Mode 0 (nternal Coil )

Mode 0 Comparator (Internal Coil) used as inteengdiliary coils. No preset valué the example

belowshows the relationship among the numbered bloairam for a Mode 0 Comparator, the ladder

diagram view, and the software Edit Contact/Callaly box.

WWw.imopc.com
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Analogue comparator Mode 1~7
(1) Analogue Comparator mode RAy- He £ AXE Ay+He H,ON;

(2) Analogue Comparator mode &x£ Ay,H,ON;
(3) Analogue Comparator mode 3x3 Ay,H,ON;
(4) Analogue Comparator mode K3 Ax,H,ON;
(5) Analogue Comparator mode Bi* £ Ax,H,ON;
(6) Analogue Comparator mode Bi» = Ax,H,ON ;
(7) Analogue Comparator mode FA** Ax,H,ON;

Example 1: Analogue Signal Compare

In the example below, Mode 4 is the selected fonctihat compares the value of analogue input AO1
to a constant value (N) of 2.50. Status coil GaGh3tON when A01 is not less than constant 2.50.
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Example 2: Timer/Counter present value Compare

The Comparator instruction can be used to companerTCounter, or other function values to a cantsta
value or each other. In this example below, Modethe selected function that compares the value of
Counter (C01) with the value of Timer (T01). Statog GO1 tuns ON if present value of CO1 isn't less
than present value of TO1.
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HMI Display Instructions
TheiSmart relay includes a total of 31 HMI

instructions that can be used throughout a program.
Each HMI instruction can be configured to display
information on the SMT 16x4 character LCD in text,
numeric, or bit fomat for items such as current value
and preset value for functions, Input/Output latus,
and text. There are three kinds of text in HMI. yhe
are Multi Language, Chinese (fixed) and Chinese
(edit), Multi Language is shown in the adjacent
example. Each HMI instruction can be configured
separately using thedit>>HMI/Text menu

selection from the SMT Client software. In the
adjacent exampjedMI instruction HO1 is configured
to display the value of TO1, and some descriptxé t

Allows the SEL button on the SMT keypad to activate selected message onto the LCD even the Hxx is

inactive.

A phone number can be displayed on the screeretbal operator to call for help. But the phone

number field does not dial a modem or allow for@dem connection.

Each HMI instruction has a choice of 2 operatiorde® The table below describes each configuration

parameter.

Symbol | Description

Display mode (-2)

HMI character output terminal (HO1~H1

The Chinese (fixed) and Chinese (edit) are shovowbel he total number of Chinese (edit) is 60.
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HMI function instruction

1. HMI can display characters, built-in Chinese, usefined Chinese and GSM telephone number.
This information cannot be edited through the kelypa

2. HMI can display function current values (T, C, Ra@d DR, classifying units). This information
cannot be edited through the keypad.

3. HMI can display preset value of functions (T, C,&,and DR). This information can be edited

through the keypad.
4. HMI display state of coil (I, X, Z, M and N (onlyED)), state of M and N can be edited through
the keypad.

HMI status
1. HMI scanning state, press SEL into at 1O interface

2. HMI running state, HMI is enabled at IO interface

3. HMI edit preparing state, press SEL when HMI isnsgag or running state, flicker cursor will
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show if there is edited content.

4. HMI editing state, press SEL again under status 3

Keypad instruction

ESC Abrogate operation
SEL Into status 3 if there is edited content atustd or 2
Into status 4
Change preset type under stat
_ Under status 4, change data and number, functesepdata;hange coil sta
(SEL+ 7) | Not in status 4, move cursor up and down
Under status 2, find the nearest enabled HMI
Under status 1, find the nearest HMI whose mode is
- ® Move cursor lift and right
OK Validate editing and store automatic

WWw.imopc.com
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PWM Output Instruction (DC Transistor Output Models Only)
The transistor output model smart relay can prosid®VM (Pulse Width Modulation) output omrtenal

Q01 and Q02. The PWM instruction is able to outputo an 8-stage PWM wavefo. It also provides a
PLSY (Pulse output) output on terminal Q01, whagsepnumber and frequency can be changed. The table
below describes number and mode of PWM.

Mode Output
PO1| PWM, PLSY| Q01
POz | PWM Qo0z

PWM mode

P01 and P02 both can work under this mode. Each P\&VB group preset stages which contents
Width and Period. The 8 group preset values cazohetant or other function current value. Each
PWM has 10 parameters for proper configuratidre table below describes each configuration
parameter, and lists each compatible memory typediafiguring PWM.

Symbol | Description Enable| Select3 Select?2 Selegtktage| PWM Output
PWM mode (1) OFF X X X 0 OFF
present stages as operating (0~8) ON OFF OFF aQFF Preset stage 1
Selectl (I01~g1F) ON OFF OFH ON 2 Preset stage 2
Select2 (I01~g1F) ON OFF ON OFH 3 Preset stage 3
Select3 (101~g1F) ON OFF ON ON 4 Preset stage 4
Current number of pulse (0~32767) ON ON OFF ORF 5 resét stage 5
Period of preset stage (1~32767 ms ON ON OFF ON 6 Preset stage|6
Width of preset stage (0~32767 ms) ON ON ON OFF 7 Preset stage|7
Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8

! PWM code (P01~P02)

Example:

The state of MO1, M02 and M03 are 010, so PWM duppise is like this as setting above:
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The state of M01, M02 and M03 decide PWM output.NP¥fages can be changed by the status of
MO01, M02 and MO3 when PO1 is running. displays the number of pulse when P01 is runrbag,

equals 0 when P01 is disabled.

PLSY mode

Only PO1 can work under this mode, and the oup@Qd1. PLSY has 6 parameters for proper
configuration. The table below describes the infation of PLSY parameters.

Symbol | Description
7 PLSY mode (2)

8 Total number of pulse (storing in DRCY)
9 Preset frequency of PLSY (1~1000Hz
Preset pulse number of PLSY(0~3276()
Output port (Q01)
< PWM code (P01)

The preset frequency and pulse number could baawinsr other function current value. They are
variable if the preset are other data code. TheYPll stop output if it has outputted the numbér o

pulse. PLSY will run again if it is enabled fosecond time.

Example:
Parameter setting® = 500HzE : =5, output as shown below:

PLSY stops outputting when the number of outpus@ug completed.
In the example below, the frequency is other datteeCO01). So the wave’s frequency will change

following the current value of CO1.
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In the example above, frequency is 1000 if theanirvalue of CO1 is bigger than 1000.
PLSY stops outputting pulse after it has output poBes.

PLSY will be going on as long as it's enabled ifis 0.
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Data Link/Remote I/O Instruction (SMT-CDxx model only)

The SMT-CDxx models include the capability to liadtditional SMT-
CDxx units via the RS-485 connectiomnénals. The baud rate and
communication format both can be set usingQperation»Module
System Semenu selection from the SMT Client software. Thlsp

can be set through keypad like adjacent picture.tiMo bits of

keypad how to decide the communication format andilvate

like describing below.

Data

Parameters

High bit

8/N/2 Data 8bit, No Parity, 2 Stop bit.

8/E/1 Data 8bit, Even Parity, 1 Stop bit.

8/0/1 Data 8bit, Odd Parity, 1 Stop bit.

8/N/1 Data 8bit, No Parity, 1 Stop bit.

Low bit

4800bps

9600bps

19200bps

38400bps

57600bps

QAW IN|FP|O(WINFRO

115200bps

Data Link

Up to 8 additional SMT units can be configuredrakependent Slave nodes, each running their owa logi

program and their I/O linked to one Master smdaytelThe Master smart relay’s ID must be 00, and

Slave nodes’ ID should start with 01 and be comtirsu If nodes’ ID isn’t continuous, the Master

won’t communication with those nodes which are bdhhe first broken. For example, the nodes’ ID
is 01, 02, 04 and 05. The Master thinks there ahgtwo Slave nodes whose ID is 01 and 02, and
communication with them.

WWw.imopc.com
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Memory list location

WO01~wW08

WO09~W16

W17~-W24

W25~W32

W33~W40

W41~W48

W49~W56

~N| O O M| W N | O

W57~W64
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The Mode 1Sendmemory range is datained by the Controller ID. Each controller ID Ibeated a
range of 8 1/O points (Wxx - Wxx) that can be r@ad the Master smart relay using a Data Link
instruction. The adjacent table show the memorgeast Wxx locations associated with each controller

ID.

Symbol | Description Type of points Range
7 Setting mode(1,2) 1:sending 2:receiving Inputs ~l0C/i01~i0C
8 Number of send/receive points (1~8) Outputs QO1B/QmL~q08
9 Type of send/receive points Auxiliary coll MO1~MBf01~m3F
Send/Receive W Table list location Expansion iaput X01~X0C/x01~x0C
I/O link output terminal (LO1~L08) Expansion outpu Y01~YOC/y01~y0OC

Only one Data Link instruction can work at Modeahd the other Data Link instructions must be

Mode 2.

Example 1: Data Link Mode 1
Set7 =1, q =5, setr as the initiate of 103, the state of actual semdaminal 103~107 is sent to

memory list; the controller ID = 1, the state ofresponding memory list position W09~W13, and

relationship of sending tinal is as below:

7=1,8 =5,9 =103~107, ID=1 (: :W09~W13)
Memory List Position W09 W10 W11 W12 W13 W14 W15 W16

Corresponding receiving 4 A A A A A A A
Or sending terminal 03 104 105 106 107 0 0 0

Example 2: Data Link Mode 2
Set7 =2, q =5, setr as start from M03, set as from W17, when enabling the Data Link, the

state  ON/OFF of M03~MO7 is controlled by the state of memost position W17~W21.
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7=1, 8 =5, 9 = M03~MO07, : :W17~-W21

Memory List Positio W17 w18 w19 w2C w21

Corresponding receivit v

v
Or sending terminal MO3 MO04 MO5 MO06 MO7

v

Remote I/O

Up to 2 additional SMT units can be configured asnigte I/O nodes, and linked to one master smart

relay.

Set to master

Remote I/O disable

Master

Set to master
User program

X = slave input
Y = slave output

Set to slaver

Slave

Set to slave
No program

Don’t use expansion DI/DO modules, when remote I/@unction is enabled.
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SHIFT (shift output)
The ISmart relay includes only one SHIFT instruttibat can be used throughout a program. This

function output a serial of pulse on selection aepending on SHIFT input pulse. It has 4
parameters for proper configuration. The tablevbelescribes each configuration parameter, and lists
each compatible memory type for configuring SHIFT.

Symbol | Description
7 Preset number of output pulse (118)

8 SHIFT input coil (101~g1F
9 SHIFT output coils (Q, Y, M, N)
SHIFT code (SO:

In the example below7 =5, 8 =101, 9:
Q03~Q07.

Q03 is ON, and from Q04 TO Q07 are OFF when ENAB_Ective. Q04 turns ON when 101's
rising edge coming on, and others points turn GFfe. next coil turns ON at each rising edge of
SHIFT input, and others turn OFF.
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AQ (Analogue Output)
The default output mode of AQ is 0-10V voltage, toeresponding value of AQ is 0~1000. It also can

be set as 0-20mA current, the corresponding vald€is 0~500. The output mode of AQ is set by
the current value of DRDO~DRD3 as shown below.

Number | Signification Mode | DRDO~DRD3 data definition

DRDO Setting the output of AQOL 1 0: voltage mo#i@, output value is 0 under STOP mode
DRD1 Setting the output of AQ( 2 1: current mode, AQ output value is 0 under STORe
DRD2 Setting the output of AQ( 3 2: voltage mode, AQ keeps output value under STOBe
DRD3 Setting the output of AQO#A 4 3: current modl®, keeps output value under STOP mqgde

It will be thought as O if the value of DR isrt the range of 0~3. That means the output mode of
AQ is mode 1. AQ displays preset value (constambaole of other data) under STOP mode, displays
current value under RUN mode. AQ preset value @a bonstant or other function current value.

AQ display
AQ displays the preset value under STOP mode, apdags the current value under RUN mode.
2 number of expansion analogue output 228Q01 AQO04

0 10VDC voltage mode (AQ value: 01000), depending
on DR DO

0 20mA current mode (AQ value: 0500), depending on
DR D1

AQ01=01.23V

A
AQ02=08.92m

AQO03= AO01 V
AQO4=DR3F mA

The value will be judged if it's over-flow when wirig AQ preset value or current value through PC
communication. So, output mode information showdehbeen written before preset value.
AQ is current mode:

AQ_current_value: 500= AQ_ display_value:2000mA
AQ current value is different from display valasd current value is used in operation and storage.
AQ display is shown below.

WWw.imopc.com -97 - REV01_0110



WWw.imopc.com -98 - REV01_0110



AS (Add-Subtract)

The ISmart relay includes a total of 31AS instiuasi that can be used throughout a progréms. ADD-
SUB Addition and/or Subtraction function enablewpie operations to be carried out on integers.

There are 6 parameters for proper configurafldre table below describes each configuration

parameter, and lists each compatible memory typeoiafiguring AS.

Symbol

Description

7

AS current valu (-32768~32767

8

V1 parameter -32768~32767

9

V2 parameter -32768~32767

V3 parameter -32768~32767

Error output coil (M, N, NOF

AS code (AS01~AS1I

Compute formula: AS=V1+V2-V3
AS current value is the result of compute. Pararsétd, V2, and V3 can be a constant or other
function current value. The output coil will be $etl when the result is overflow. And the current
value is no meaning at this time. But it will datining if the output coil is NOP. The output coilllwi
turns OFF when the result is right or the funci®disabled.

The example below shows how to configure AS fumctio

Error output coil NO1 will turn ON when the compuigsult is overflow.
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MD (MUL-DIV)

The ISmart relay includes a total of 31MD instrons that can be used throughout a progiéme. MUL-
DIV Multiplication and Division function enablesnsple operations to be carried out on integers.

There are 6 parameters for proper configurafidre table below describes each configuration

parameter, and lists each compatible memory typediofiguring MD.

Symbol

Description

7

MD current value -32768~3276

8

V1 parameter -32768~32767

9

V2 parameter -32768~32767

V3 parameter -32768~32767

Error output coil (M, N, NOF

MD code (MDO1~MD1F

Compute formula: MD =V1*V2/V3
MD current value is the result of compute. Paransetd, V2, and V3 can be a constant or other
function current value. The output coil will be $etl when the result is overflow. And the current
value is no meaning at this time. But it will datining if the output coil is NOP. The output coilllwi
turns OFF when the result is right or the funci®disabled.

The example below shows how to configure MD funttio

Error output coil MO1 will turn ON when the computssult is overflow.
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PID (Proportion- Integral- Differential)
The ISmart relay includes a total of 15 PID indliares that can be used throughout a progrEine. PID

function enables simple operations to be carrigdatntegers. There are 9 parameters for proper
configuration.The table below describes each configuration paterend lists each compatible memory
type for configuring PID.

Symbol | Description

PI: PID current value-32768~3276'
SV: target value-3276(~3276")

PV: measure value (-32768~32767)
Ts: sampling time (1~32767 * 0.01s)
Kp: Proportion (1~32767 %)

T,: Integral time (1~32767 * 0.1s)
Tp: Differential time (1~3276°* 0.01s
Error output coil (M, N, NOF

PID code (P101~PIOF

The parameters from to  can be constant or other function current valdm &@rror coil will turn
ON when either $or Kp is 0. But it will do nothing if the output coil NOP. The output coil will
turns OFF when the result is right or the funci®disabled.

PID computes formula:

EV, =SV- PV,
DPI =K, (EV,- EVn_l)+%EVn +D,
|
_T
D, =-2(2PV, ,- PV,- PV, ,)
TS
Pl= DPI

The example below shows how to configure PID fuorcti
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MX (Multiplexer)

The ISmart relay includes a total of 15 MX instroes that can be used throughout a progiEinis

special function transmits 0 or one of 4 preseti@alto MX current value memory. The MX function

enables simple operations to be carried out ogénge There are 7 parameters for proper

configuration.The table below describes each configuration paerrand lists each compatible memory

type for configuring MX.

Symbol

Description

V1 parameter -32768~32767

V2 parameter ( -32768~3276

)

V3 parameter ( -32768~3276

)

V4 parameter ( -32768~3276

)

Selection bit 1: S

Selection bit 2: S

MX code (MXO1~MXOF

The parameters from to

the relationship between parameter and MX currahtes

DisablgeMX = 0;

Enable

S19€0,S2€é0: MX = V1;
S19€0,SD¢él1: MX = V2;
S196é1,SDé0: MX = V3;
S196é1,SDé1: MX = V4;

The example below shows how to configure MX funatio
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AR

(Analogue-Ramp)

The ISmart relay includes a total of 15 AR instiares that can be used throughout a progrEine. AR
function enables simple operations to be carriddauntegers. Analogue Ramp instruction allows

AR current level to be changed by step from stgr@vel to target level at a specified rate. Traree

12 parameters for proper configuratidine table below describes each configuration paeend lists

each compatible memory type for configuring AR.

AR_current_value= (AR_current_level- B)/ A

Symbol

Description

AR current value: 0~32767

Level1:-10000~20000

Level2:-10000~20000

MaxL (max level):-10000~2000

start/stop leve (StSp: 0~2000(

Al--

stepping rate (rat: 1~1000(

Proportion (A): 0~10.C

Excursior (B): -10000~1000

Level selection cd (Sel)

Stop selection coil (£

Error output coil (M, N, NOF

I_X@'\JV

AR code (ARO1~AROF

The parameters from8 to > can be constant or other function current valle fBble below

describes detail information of each parameterRf A

Sel Selection level  Sel = 0: target level = &ldév
Sel = 1: target level = Level2
MaxL is used as target level if the selected lévdigger than MaxL.
St Selection stop coil. The St's state becomes ddm1 will startup the current level decreasstéut/stop

will make AR current value equals O.

level (StSp + excursion “B”), and then keep thigeldfor 100ms. Then AR current level is set to Biakh

Output coll The output coil turns ON when A is 0.

The output coil can be M, N or NOP. The output oset when the wrong thing happens, but it

will do nothing if the output coil is NOP. And tleeirrent value is no meaning at this time.

AR will keep the current level at “StSp + Offset™Bor 100ms when it's enabled. Then the current
level runs from StSp + Offset "B" to target levekaactment Rate. If St is set, the current level
decreases from current level to level StSp + Bhatament Rate. Then AR holds the level StSp +
Offset "B" for 100ms. After 100ms, AR current levglset to offset "B", which makes AR current
value equals 0.
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Timing diagram for AR

The example below shows how to configure AR funttio
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DR (Data register)
The ISmart relay includes a total of 240 DR indtiauts that can be used throughout a program. The DR

function is transferring data. DR is a temp regiddR sends data from prevention registers to otirre
register when it's enabled. The data can be sigmsigned by setting DR_SET bit through
operation>>module system semenu selection from the SMT Client softwaféere are 2 parameters for
proper configuration. The table below describeheamnfiguration parameter, and lists each compatibl
memory type for configuring DR.

Symbol | Description

Preset veue: DR_SET = 0, 0~655
DR_SET =1,-32768~32767

DR code (DRO1~DRFI

The parameter can be a constant or other function current value.

The example below shows how to configure DR fumctio

STOP RUN (DRO1 = CO01 current value)
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The data registers from DR65 to DRFO will be kepew the smart powers down. The last 40 DR that from
DRC9 to DRFO are special data register as showowbdlhe content of DRC9 is PLSY’S total number of
pulse, and DRDO~DRD3 are output mode registers@d2-AQ04, and DRCA~ DRCF, DRD4~ DRFO are

reserved.

DRC9 PLSY total number
DRCA~DRCF| reserved

DRDO AQO1 output mode register
DRD1 AQO2 output mode register
DRD2 AQO3 output mode regisi
DRD3 AQO4 output mode reger
DRD4~DRF( | reserve
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MU (MODBUS) (only CD type model)

MODBUS function carries out Modbus RTU master comioation for the

RS485 port. There are 15 MODBUS functions: MUO1~NUBRemote 10

and Data Link have precedence over MODBUS. MODB#&&xecuted also

when the system setting is N (No Remote 10) anésitx O.

When the MU function is activated,; it takes poswgssf the RS485 communication port, releasingpibet
when disabled and one MODBUS cycle period is cotedleThere can be a number of MU communication
orders in one program, but only one can be activateny one time.

Function mode corresponding communication functiode:

Mode | Communication function code
1 03 (read registers)

06 (write single register)

10 (write some registers)

01 (read coils)

05 (write single coil

g bl wWN

The coil used in MODBUS function:
Received (M3D) M3D is set to ON after receivednticbeck-up for error. Transferring data to target
address if there is no error.

Error flag (M3E) communication error flag
Time out flag (M3F) M3F is set to 1 when the timenf after sending to start receiving is longer than
setting, and M3D also be set to 1. M3F is autora#ijiceset if M3D reset.

The time out time is depending communication baid as shown in the table below:

Baud rate (bp: Time out (ms
4800A9600A 19200A 38400 125
57600 100
115200 80

There are 5 parameters in MODBUS function as shioglow.

Symbol | Description
7 MODBUS mode (1~5)

8 Communication address: slave ID, range: 0~127

Communication content: address and data length:

9 1A address is constant, range: 0000~ffff; length rbest wordx
2 A DR code, get address and length from this DR hadext
DR code, store sending/receiving data from this

MODBUS code (MUO1~MUOF

The example below shows how to configure DR fumctio
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Examples:

mode display
1 Address is constant: 0003, Receive:
Read Length 1, 01 03 02 datal data2
register Send: 01 03 00 03 00 01 CRC16; cRrC1s6,
data storage:
DREO= (datal<<8) |
data2,
Address isDR03=000, Receive:01 03 04 data
Length is DR04=0002, data2 data3 data4 CRC16,
Send: 01 03 00 01 00 02 CRC16; data storage:
DREO= (datal<<8) |
data2,
DRE1= (data3<<8) |
data4
2 Address is constant: 0003, Receive:
Write Length 1, 01 06 00 03 04 D2
single data storage: DREO0=1234(hex: | CRC16x
register 04D2)E
Send:
01 06 00 03 04 D2 CRC16
Address: DR03=0001, Receive:
data storage: DREO=1234(hex: | 01 06 00 01 04 D2
04D2)E CRC16x
Send: 01 06 00 01 04 D2
CRC16x
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3 Address: 000ELength 1, Receive:
Write data storage: DRE0=1234(hex: | 01 10 00 03 00 01
register 04D2)E CRC16x
Send:
0110000300010204 D2
CRC16x
Address: DR03=000 Receive:
Length: DR04=000E 01 10 00 01 00 02
data storage: DRE0=1234(hex: | CRC16x
04D2),
DRE1=5678(hex:
162E)E
Send: 01 10 00 01 00 02 04 04 D2
16 2E CRC16&
4 Address: 000E Receive: 01 01 02 datal
Read Length 10H, data2 CRC1&
coil Send: 01 01 00 03 00 10 CRC46| data storage:
DREO= (datal<<8) |
data2x
Address: DR03=000F Receive: 01 01 02 datal
Length: DR04=0016& data2 CRC16
Send: 01 01 00 01 00 10 CRC46| data storage:
Max value in DR04 is 400. DREO= (datal<<8) |
data2x
5 Address: 000E Receive:
Write data storage; 01 050003 FF 00
single DRE0=65280(hex: FFOG CRC16x
coil Send: 01 05 00 03 FF 00
CRC16x
Address: DR03=000 Receive:
data storage: 01050001 FF 00
DREO0=65280(hex: FFOCE CRC16x
Send: 01 05 00 01 FF 00
CRC16x

WWw.imopc.com -109 - REV01_0110



Chapter 5: Function Block Diagram Programming

FBD Instructions

Input | Output coil | Range
Input I 12 (101~I0C)
Keypad inpu z 4 (201~204
Expansion inpt X 12 (X01~X0C
Outpu Q Q 8 (Q01~Q08
Expansion output Y Y 12 (Y01~Y0C)
Auxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (PO1~POZ
SHIFT S 1(s01
I/O LINK L 8 (LO1~L08
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connectio Nop
Analogueinptt A 8 (A01~A08
Analogu¢input paramete \Y 8 (V01~V08
Analogue output AQ 4(AQ01~AQ04)
Analogue temperature ian|1t AT 4(ATO1~ATO04)

FBD program can only be edited and modified in$MT Client software and write to SMT controlled
equipments via communication cable. Via controtgdipment, FBD program is available for querying or
the parameter of the function block of the progfanmodifying. The preset value of Block could be a
constant or other block code. That means the pvasat of this block is other block’s current value

Each FBD block’s size isn’t restricted, it depeftdgunction.

Coil Block Instruction
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HMI

PWM function block (only transistor output version)

PWM mode
The PWM output terminal Q01 or Q02 can output 8 Pwateforms.

PLSY mode
The PLSY output terminal Q01 can output preset remolb pulse whose
frequency is variable from 1 to 1000 Hz.
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Data Link function block

SHIFT function block
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Timing diagram

Logic Block Instructions

Logic function block source:

WWw.imopc.com

Block Number(byte)
Total block 260 6000
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
RS 1 6
NOT 1 4
PLUSE 1 4
BOOLEAN 1 12
-113 -
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AND Logic Diagram
FBD: LADDER:

A

101 And 102 And 10:
Note: The input terminal is NOP which is equivalentH’

AND (EDGE) Logic Diagram
FBD: LADDER:

101 102 103

Ak o

101 And 102 And 103 And I
Note: The input terminal is NOP which is equivalentH’

NAND Logic Diagram
FBD: LADDER:
i0l
-
i02 |
EN
103

%l_

Not(101 And 102 And 103)
Note: The input terminal is NOP which is equivalentHi’

NAND (EDGE) Logic Diagram
FBD: LADDER:

Not(I101 And 102 And 103
And D
Note: The input terminal is NOP which is equivalemt'Hi’
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OR Logic Diagram
FBD: LADDER:

HE+-
102 | -
HE
103 |
HHL
101 or IC2 or 102
Note: The input terminé is NOP which is equivalent *Lo’
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OR Logic Diagram

FBD: LADDER:

Not (101 or 12 or 103}
Note: The input terminal is NOP which is equivalent'Lo’

XOR Logic Diagram
FBD: LADDER:
101 i02
b -
i01 102

-

Note: The input terminal is NOP which is equivalentLo’

SR Logic Diagram

FBD: LADDER:
101 XX
o Hb—-—--®| -
102 X

Logic Table | 101 | 102| BO0O1
0 0 holding

0 1 0
1 0 1
1 1 0

Note: The input terminal is NOP which is equivalentLo’

NOT Logic Diagram

FBD: LADDER:
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Not 101
Note: The input terminal is NOP which is equivalent'Hi’
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Pulse Logic Diagram

FBD:

LADDER:
101 XX

Note: The input terminal is NOP which is equivalemt'Lo’

BOOLEAN Logic Diagram

FBD:

LADDER:
N/A

Note: The input terminal is NOP which is equivalemt'Lo”

Description:

The relationship between input and real table ashbelow.

Inputl

Input2

Input3

Input4

Output (edit)

Example | Real table

0

o

o

o

0/1

o

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

0/1

Rl ok olrlolrlolrl olr ok ok

Rl rk|lolo|lkr|lrlololkrlrl ookl o

Rl R R rlolololo|l k| k| |+ ololo

RlR R R R R Rololololololo

0/1

Ol OO OOl P O]k Ol o] O
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Function Block

Function Block includes three kinds of functionespal function, adjust-controlling function and
communication function. Function type and numbersirown in the table below.

Function type Number

Timer 25C

. ) Counte 25C

Special function RTC >5¢
Analogue Comparator 250

AS 250

MD 250

. . . PID 30

Adjust-controlling function VX 55C

AR 30

DR 24C

Communication function MU 250

The capability of each block is alterable, it deggethe type of function. There are total of 26Cck#)
and the total capability of block area is 6000 byteor example, the block is Timer mode 7, the lbkize is
12 bytes.

Source table:

Block | NUMDer | mier | Counter | RTC | AN&0gue | o | yip [ pip | MX | AR | DR | MU
(byte) comparator
Total 260 6000 250 250 25( 250 250 250 30 250 (30 240 (250
source
Timer
modeO 1 5 1
Timer
model~6 1 10 1
Timer
mode7 1 12 2
Counter
mode0 1 5 1
Counter
model~7 1 14 1
Counter
mode8 1 16 1
RTC
mode0 1 5 1
RTC
model~4 1 1 1
Analogue
modeO 1 5 1
Analogue
model~7 1 12 1
AS 1 11 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
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Function displaying:

Timer Function Block

TOE and TOF keep their current value after a |[dggower to the smart relay if “M Keep” is activeuBhe
other Timers’ current value is 0.

(1) Timer mode 0 (Internal coil Mode)
FBD displa Parameter displ: Procram

display

Enable Input ®

(2) Timer mode 1 (ON-Delay A Mode)
FBD display Parameter displ: Program displa

Enable Input ®

Timing Parameter ®

(3) Timer mode 2 (ON-Delay B Mode)
FBD display Parameter displ: Program disples

Enable Input ®
Reset @

Timing Parameter ®

(4) Timer mode 3 (OF-Delay A Mode
FBD display Parameter display Program display
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Enable Input ®
Reset @

Timing Parameter ®

(5) Timer mode 4(OF-Delay B Mode
FBD displa Parameter displi Program isplay

Enable Input ®
Reset ®
Timing Parameter ®

(6) Timer mode 5(FLASH A Mod
FBD display Parameter displ: Program disple

Enable Input ®
Timing Parameter ®

(7) Timer mode 6(FLASH B Mod
FBD display Parameter display Program display

Enable Input ®
Reset ®

Timing Parameter ®

(8) Timer mode 7(FLASH C Mod
FBD display Parameter display Program display

Enable Input ®

Timing Parameter ®

WWw.imopc.com -121 - REV01_0110



Common Counter function block

(1) Counter Mode 0
FBD display Parameter display Program display
Counting Input ®

(2) Counter Mode 1
FBD display Parameter display Program display
Counting Input ®
Up/Down Counting ®
Reset ®
Counting Parameter®

(3) Counter Mode
FBD displa Parameter displi Program displs

Counting Input ®

Up/Down Counting ®

Reset ®

Counting Parameter®
Note: The “>"means the current value appearedheilgreater than present va

(4) Counter Mode 3
FBD display Parameter displ: Program disple
Counting Input g
Up/Down
Counting
Reset ®
Counting ®
Parameter
Note: The “PD” means the current value will be iretantil the power recover
Counter keeps current value when the smart switchzgeen RUN and STOP when C
KEEP enabile;

(5) Counter Mode 4
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FBD display Parameter display Program
display
Counting Input ®
Up/Down Counting ®
Reset ®
Counting Parameter®
Note: The “>"means the current value appearedheiljreater than present value;
The “PD” means the current value will be netantil the power recover Counter keeps
current value when the smart switches between RUNSTOP when C KEEP enable;

(6) Counter Mode 5
FBD display Parameter display Program
display
Counting Input ®
Up/Down
Counting
Reset ®
Counting ®
Parameter
Note: The “>"means the current value appearedivelbreater than present value.

(7) Counter Mode 6
FBD display Parameter display Program
display

Counting Input ®
Up/Down
Counting

Reset ®

Counting ®

Parameter
Note: The “>"means the current value appearedhelgreater than present value;

The “PD” means the current value will be retainiluthe power recovex Counter
keeps current value when the smart switches bet®ésh and STOP when C KEEP
enable;

Note: Only first 31 Counter functions can keep theirreant value after a loss of power to the smart relay

High Speed Counter Function Block

(1) Counter Mode
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FBD display Parameter display Program display
High counting input ®
Enable Input ®
Reset ®
Counter Parameter®
Note: High speed input terminal 101,102

(2) Counter Mode 8
FBD display Parameter display Program display

High counting input ®
Enable Input ®

Counter Parameter®
Note: High speed input terminz01,102
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RTC Comparator Function Block

(1) RTC Mode 0O(Internal Coil)
FBD display

Enable Input ®

(2) RTC Mode 1(Daily
FBD display

Enable Inpt ®

RTC Paramer ®

(3) RTC Mode 2 (Continuous)
FBD display

Enable Input ®

RTC Parameter®

(4) RTC Mode 3 (Year Month Da
FBD display

Enable Inp. ®

RTC Parameter®

(5) RTC Mode 4(3-second adjustmet
FBD display

Enable Inpt ®

RTC Parameti ®

WWw.imopc.com
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Parameter display

Parameter display

Parameter display
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Analogue Comparator Function Block

(1) Analogue Comparison Mode 0 (Internal coil)
FBD display Parameter display Program
display
Enable Input ®

(2) Analogue Comparison Mode 1
FBD display Parameter display Program display

Enable Input ®
Analogue Input ®
Analogue Input ®

Reference ®

(3) Analogue Comparison Mode 2
FBD displa Parameter displ: Program displa

Enable Input ®
Analogue Input ®
Analogue Input ®

Reference ®

(4) Analogue Comparison Mode 3
FBD display Parameter display Program display

Enable Input ®
Analogue Input ®
Analogue Input ®

Reference ®

(5) Analogue Comparison Mode 4
FBD display Parameter display Program display

Enable Input ®

Analogue Input ®
Reference ®
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(6) Analogue Comparison Mode 5
FBD displa

Enable Input ®

Analogue Input ®
Reference ®

(7) Analogu¢ Comparison Mod6
FBD display
Enable Input ®

Analogue Input ®
Reference ®

(8) Analogue Comparison Mode 7
FBD display
Enable Input ®

Analogue Input ®
Referenc ®

AS (ADD-SUB) function block
FBD displa

Enable Input ®

Reference ®

MD (MUL-DIV) function block

FBD display

Enable Input ®

Referenc ®

WWw.imopc.com

Parameter displ: Program displa

Parameter display Program display

Parameter display Program display

Parameter displi Program
display
Parameter display Program
display
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PID (Proportion- Integral- Differential) function b lock

FBD displa

Enable Input ®

Referenc ®

MX (Multiplexer) function block
FBD displa)

Enable Input ®
Selection inputl ®
Selection input2 ®

Reference ®

AR (Analogue-Ramp) function block
FBD displa

Enable Input ®
Select level input ®
Stop input ®
Referenc ®

DR (Data-Register) function block
FBD displa

WWw.imopc.com

Parameter displi

SEL+ /®

Parameter displ:

SEL+ /®

Parameter displi

SEL+ /®

Parameter displ:
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Enable Input ®

Reference ®

MU (MODBUS) function block

Model

Enable Input ®

Reference ®

Mode?2

Enable Input ®

Reference ®

Mode3

Enable Input ®

Referenc ®

Mode<

Enable Input ®

Reference ®

Mode5

Enable Input ®
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Parameter display

-129 -

Program
display

Program
display

Program
display

Program
display

Program
display

REV01_0110



Referenc ®
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Chapter 6: Hardware Specification

Normal Specification

Content

Specification

Mode of user program

Ladder & FBD

Environmental

Operation temperatu

14° to JC°F (-10° to 6C°C)

Storage temperatt

-40° to 158°F-40° to 70°C

Maximum Humidity

90% (Relative, non-condensing)

Operation Gas

No corrosive gases

Main machine

Maximum Vibration

0.075mm amplitude, 1.0g acceleration
according to IEC60068-2-6

Maximum Concussior]

peak value 15g, 11r
according to IEC60068-2-27

Maximum Noise

ESC Contact +4KV, air discharge KV
EFT Power AC: 2KV DC: 1K\
(oS 0.15~80MHz 10V/r
< 80~1000MHz 10V/r
EMI EN55011 class

Enclosure Type

IP20

Installation Mounting mode Direct Mounting or DIN-rail (35mm) Mboting
Direction According to chapter 2: Installing
Wiring AWG 14/ 2.6mnf
) 2x90x59.6 mm(WxLxH) Din ra
Size

72x126x59.6 mm(WxLxH) Direct

WWw.imopc.com
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Product Specifications

-10to 60 °C
-20to 70 °C
5-90% RH no frost
IEC60068-2-6 (0.075mm Amplitude/1g acceleration)
IEC60068-2-28 (15¢g peak, 11ms duration)
IP20, Direct or Din rail mount (35mm)

ESD:+4KYV, air discharge 8KV, EFT: Power ACKA2, DC:+1KV, CS:0.15-80Mhz 10V/m,
1000Mhz 10V/m, EMI:EN55011 Class B

Operating Temperature

Storage Temperature
Humidity
Vibration

Impact Resistance

Installation

Noise Resistance R®8:8

Approvals CE, UL, cUL

RTC Clock Accuracy Max 6 minutes/month, 1Farad capacitor for 200Hrearafter power-down

Dimensions 72x90 x 59.6mm| 126 x 90 x 59.6m 72 x 90 x 59.6rn126 x 90 x 59.6mm 38 x 90 x 59.6mm
\Weight ~230g ~335g9 ~220g ~345¢g ~150g

Power Supply 85 - 260Vac, 19.6 - 28.8Vac (24V) 19.6 - 28.8Vd&(p0.2 - 13.8Vdc(12V)| Same as Equiv Base Unit
Power Consumption 3.2W 12w 2w | 3.1W 1w

Input Threshold ON: >79Vac, OFF: <40Vac ON: >15Vdc, OFF: <5Vdc SamdEquiv Base Unit|
Input Current 1.3mA 3.2mA Same as Equiv Base Uit
Input Impedance 200K 8K Same as Equiv Base Unit
Input Response Time 50-90ms (240-120Vac) 3.5ms Same as Equiv Base Unit
Input Max Voltage 260Vac 30vdc Same as Equiv Base Unit
High Speed Input (Hz) 1000 (I1), 500/500 (11/12)

Standard Input (Hz) <40 <40

Max Digital Output Current Relay: 8A (Resistive), 2A (Inductive) | Relay: 8A(RA(l), Trans: 0.5A(R), 0.2A(]) Same as Equiv DC mode|
Min Digital Output Current 16.7mA 0.2mA Same as Equiv Base Unit
PWM Transistor O/P (Hz) 500 (1ms ON, 1ms OFF)

Relay Life (no load) 10 Million operations

Analogue Input Range 0.00 to 9.99V 0.00-9.99V
Analogue Input Resolution 12 bit nominal (0.01V) 12 bit nominal (0.01V)
Analogue Input Impedance 45K 22.5K

RTD Input Range -100 to 600 °C

RTD Input Resolution 0.1°C

RTD Excitation Current 0.33mA

Analogue Output Range 0-10V, 4-20mA
Analogue Output Resolution 0.01V, 0.01mA
Program Size 1200 Steps (300 Lines of Ladder), 260 Function Bloc
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Power Specifications

Standard Model Specifications

WWw.imopc.com

SMT-EA-R10
SMT-BA-R10

AC 100~240\

SMT-EA-R20
SMT-BA-R20

AC 100~240\

SMT-ED-R20
SMT-CD-R20
SMT-CD-T20
SMT-BD-R20

DC 24v

SMT-ED-R12
SMT-BD-R12
SMT-ED-T12

DC 24v

AC 85~26EV AC 85-26EV DC 20.4~28.8 DC 20.4~28.8"
50/ 60 H: 50/ 60 H:
47 63Hz 47 63Hz

10 ms(half cycle) / 20 10 ms(half cycle) / 20  1ms/10times 10ms/10times

times (IEC61131-2)

times (IEC61131-2)

(IEC61131-2)

(IEC61131-2)

Need connect a fu
or breaker of current

Need conneca fuse o
breaker of current 1A

Need connect a fus
\ or breaker of curren

Need connect a fuse
t breaker of current 1A

1A 1A
None None None None
AC 110V AC AC 110V |AC 220Vv| DC 24V |DC 28.8v| DC 24V | DC 28.8\
220V
All inputs and Al All inputs |All inputs| All inputs| All inputs | All inputs| All inputs and
relays are ON inputs | and relays|and relay{and relay{and relaysand relayy relays are ON
90mA and areON | are ON| areON | are ON | are ON 125mA
relays | 100mA | 100mA | 145mA | 185mA | 115mA
are ON
90mA
Allinputs and Al All inputs |All inputs| All inputs| All inputs | All inputs| All i nputs anc
relays inputs | and relays|and relaysand relaysand relaysand relays  relays
are OFF and are OFF | are OFF| are OFF| are OFF| are OFF| are OFF
85mA relays 90mA 90mA | 80mA | 120mA | 75mA 85mA
are OFH
85mA
75W 125W 5W 4.5W
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12V DC Model Specifications

time allowable

Model
Voltage Rating DC 12V DC 12V
Operation Power | DC 10.4~14.4" DC 10.4~14.4"
range
Instantaneous 10ms/ 10 times (IEC 611:-2) 1ms/ 10 times (IEC 611-2)
power down time
allowable
Fuse Need connect a fuse or breake Need connect a fuse or breake
Current 1A current 1A
Isolation None None
Current average DC 12V DC 14.4vV DC 12V DC 14.4v
All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
195mA 195mA 265mA 265mA
All inputs and All inputs and All inputs and All inputs and
Relays are OFF | Relays are OFF | Relays are OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power | 2.5W 35w
24V AC model Specifications
Model
\oltage Rating | AC 24V AC 24V
operation Power | 20.4~28.8V AC 20.4~28.8V AC
range
instantaneous 10 ms(half cycle) / 20 times 10 ms(half cycle) #id@es
power down

fuse

Need connect a fuse or breaker of

Need connect a fuse or breaker of

Current 1A current 1A
Isolation None None
Current average AC 24V AC 28.8V AC 24V AC 28.8v
All inputs and All inputs and All i nputs anc All inputs and
relays are ON relays are ON relays are ON relays are ON
270mA 250mA 290mA 260mA
All inputs anc All inputs anc All inputs anc All inputs anc
Relays are OFF | Relays are OFF | Relays are OFF | Relays are OFF
160mA 160mA 200mA 200mA
Power Usage 6.5W TW
-134 -
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Power circuitry diagram
1) AC 10/20 points

2) DC 12VEDC 24V

Vecel

Vee2

DC 12/24V
AC 24V

C

T

X

3) Mainframe, expansion and communication
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Input Specifications

100~240V AC model

SMT-EA-R10
SMT-BA-R10

SMT-EA-R20
SMT-BA-R20

6(digital inpu)

12(digital inpuj)

AC 110V AC 220V IAC 110V AC 220V
0.66 mA 1.3 mA 0.55mA 1.2 mA
>AC 79V /0.41m/ >AC 79 V/ 0.4m/
<AC 40V /0.28 m/ <AC 40V /0.15m/
</=100n </=100n
On=>0ff On=>0ff

Typical 50/60 Hz 50/45 ms(AC 110 V

Typical 502 50/45 ms(AC 110 V)

Typical 50/60 Hz 90/85 ms(AC 220 V

Typical 502 90/85 ms(AC 220 V)

Off=>0n

Off=>0n

Typical 50/60 Hz 50/45 ms(AC 110

Typical 50/60 Hz 50/45 ms(AC 110

Typical 50/60 Hz 22/18 ms(AC 220

Typical 50/60 Hz 22/18 ms(AC 220

24\ AC model

SMT-EA24-R10

SMT-EA24-R20

12(digital input)

3mA

> AC 14 V/ 3m#

<AC 6V /0.85m/

</=100n </=100n
On=>0ff On=>0ff
Typical 50/60 Hz 90/90ms Typical 50/60 Hz 90120
Off=>0n Off=>0n

Typical 50/60 Hz 90/90ms

Typical 50/60 Hz 90r80

WWw.imopc.com
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24V DC, 121/0 model

Normal digital input

High speed input

Analogue input
used as normal

Analogue input

digital input
103~10€ 101,102 107,108
2 2 2
3.2mA/24V DC 3.2mA/24V DC 0.63mA/24\ <0.17 mA/10\
>1.875mA/15\ >1.875mA/15\ >0.161mA/9.8\

< 0.625mA/5\ < 0.625mA/5\ < 0.085mA/5\
</=100 </=100n </=100n < / = 30 m(shield wire
On=>0ff On=>0ff On=>0ff
3ms 0.3m¢ Typical: 5m:
Off=>0n Off=>0n Off=>0n
Typical:
5ms 0.5ms ypical: 3ms
0~10VvV DC
0.01v DC
10

+2%+0.12\

1 cycle

<1K ohmr

-137 -
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24V DC, 201/0 model

D-R20 & D-R20 & D
Normal digital input High speed input Analogue input Analogue input
used as normal
digital input
103~10€ 101,102 109,10A,10B,10C
6 2 4 4
3.1mA/24V DC 3.1mA/24V DC 0.63mA/24\ <0.17 mA/10\
>1.875mA/15\ >1.875mA/15\ >0.163mA/9.V
< 0.625mA/5\ < 0.625mA/5\ < 0.083mA/5\
</=100n </=100n </=100n < /=30 m(shield wire
On=>0ff On=>0ff On=>0ff
5ms 0.5ms Typical: 5ms
Off=>0n Off=>0n Off=>0n
3ms 0.3ms Typical: 3ms
0~10V DC
0.01v DC
8
+2%:+0.12\
1 cycle
<1K ohrr
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Output Specifications

Output Port wiring notice

Light Load

Loac Loac
SMT SMT
Extern Extern
Less than AC26%& DC30V 23.9~24.1V
mechanism isolation Photo couplers isolation
8A/point 0.3A/point
E E
200w 10W/DC 24V
E <10uA
U U
15ms 25 us
15 me Less than 0.6 n

The current value will be 10~20 times the norm&dasalue for several milliseconds when the filatmsn
first powered. A distributed resistance or curremtke should be added to the circuit to reducentimash

current level.

N

Distributed resistance

The incorrect selection of the resistor
will cause the light to appear faint.

Current Choke

The brightness will be affected if the
resistance value is too high.

WWw.imopc.com
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Inductance Load
There will be a voltage spike(KV) when the inductatoads switch between ON and OFF states,
particularly with relay outputs. The methods fosaibing this voltage spike are shown below.

a. AC poweB@R absorbing b. DC poweBdlywheel diode
L load L load
(Y™
<]

Tl

Please do can't use capacitance alone as abs@bisigpwn below.

Load

OWer _

Life of relay

The data of picture above is standard, but theolifeelay is influenced by the temperature of opera

environmental.
The life is more than 100K times if the currenkeiss than 2A.

Power mode

Mode Input/Output

DC +12V AC 100~240V / DC +12V

DC +24V AC 100~240V / DC +24V
Accessory

MODE Description

PMO04(3rd) memory cartridge

SMT Client SMT program softwat
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Dimensions of SMT
10/12 points

20 points

WWw.imopc.com

10600
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57 30
2-6L 50 930
} 508 3150
B [T jamy
[ ;),w\ ‘r‘
- 12 13 16 15 16 Al OAZ
00 00000000
DC2LV INPUT8xDCIAT A2 0~10V]|
2| g é § 2| s 2| 2 3
2 2 = 3| 5 4
- NOA| - 7 "
)
OUTPUTLXRELAY/8A
o0 90 O oo
* 500 ||
7200 5960
5730
364 50 o0
f 508 3150
7
il i
o 888 5555 5E850000 R
DC 24V Input 12 x DC(AL...A4=0~10V)
e g2 @% B 4 1
Output 8 x Relay / 8A ” | @
Q@ Q@ Q@ Q@ Q@ Q@ Q@ Q@
o) ol 0
w N o
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Chapter 7: 20 Points C type Models Instruction

Only SMT-CD-R20, SMT-CD-T20, SMT-CD12-R20 have spécomms functions. The settings take effect
only after power up.

Function Summary:
Communication parame! | Communication mode parameter and baud

Remote 10 function It can be used to communicatiefwveen 2 SMT units. For more
information you could refer to Chapter 4: Remote 10
I/O Link function Up to 8 additional CD type SMT itsican be configured as I/O Link

nodes. Each SMT can make used of the I/O informaifoother SMT
for detail, please refer to Chapter 4: Data Link.

Modbus RTU master SMT can be used as a Modbus maste

Modbus communication SMT can be controlled by cotapar other controller with Modbus
protocol via RS 485 port.

Detail instruction

Communication parameter
1. About SMT communication parameter

SMT provides different communication parameteratis§y your needs. And there are two ways
to set that parameter.
. Setting communication parameter via SMT Client.
i. Insert the plastic connector end of the programniaple into the ISmart relay.
Connect the opposite end of the cable to an RS&23&l port on the computer.
ii. In SMT Client Software Sele®@peration>>Module System Setto open the dialog
box as show below.

iii. As the illustration show, you can set Communicaiode and Baud Rate.

V. In the table below, list the options which you céwose from.
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Comm.
Mode

8/N/2 Data bit, No Parity,2 Stop bit

8/E/1 Data ¢it, Even Parityl Stop bit

8/0/1 Data bit, Odd Parity1 Stop bit

8/N/1 Data 8bit, No Parity, 1 Stop bit.

Baud Rate.

4800 bps
9600 bps
19200 bps
38400 bps
57600 bps
115200 bps

. Set communication format and Baud Rate on SMT.

i Press ESC to enter main menu.

ii. Press UP/DOWN to choose SET menu, and press OKi¢o i
iii. Press UP/DOWN makes the LCD to display the optamshow below.

V. Changing high bit would set Comm. Mode; changing bit would set Baud Rate.

Content | Data | meaning
0 8/N/2 Data bit, No Parity,2 Stop bit
] ) 1 | 8/E/1 Data bit, Even Parityl Stop bit
High bit ——>1"8/0/1 Data bit, Odd Parity1 Stop bit
3 8/N/1 Data 8bit, No Parity, 1 Stop bit.
0 | 4800 bps
1 9600 bps
. 2 19200 bps
Low bit 3382400 bﬁs
4 | 57600 bps
5 [ 115200 bps

2. SMT RS485 port default communication parameteabtshow below:

Baud rate 38400bp
Data bit 8

Stop bit 2

Parity No
Frame length 128 byte
maximum

SMT V2 RS485 port communication parameter as tsiav above.

The communication parameter setting takes efféet @bwer up again.

Remote 10 function
Function Description:

WWw.imopc.com
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Up to 2 additional SMT units can be configured asnRte I/O nodes, and linked to one master smart
relay.

The Master can run its programming, but the SlarétcThe Master writes its state of expansion
output coil Y to Slaver’s output coil Q. The Slawerites its state of input coil | to Master’s

expansion input coil X.

[/O Address Master Slave
Input Coils 101~10C
Output Coils Q01~Q08

Expansion Input Coils | X01~X0C | 101~I10C
Expansion Output Coils | YO1~YOC | Q01~Q08

Hardware Configuration:
1. Link 2 CD type SMT as illustration show below.
2. Set left SMT in the illustration to master.
3. Set the other SMT to Slave.

master slave

Example:
Create a Ladder program as show below in SMT wisichaster.

X02 Y01
X03 Y02

If input coils 102 and 103 in the Slave are ON; X&2d X03 in master will be on. YO1 and Y02 in
the master will be ON when Q1 and Q2 in the slaeeCiN. You can see this in the 10 interface

show below:

I/O State on Slave Run mode I/O State on &tdRun mode
|.1PE4567890A X.1PE4567890A

BC BC

21234 Y.E34567890A

Qi 34567890A BC

BC EXE

MO 14 : 42 2010.05.09
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IO Link Function
Hardware Configuration:

1. Link not more 8 V type SMT as show below.
2. Set all the SMT in SET menu to No Remote 10.
3. Set those SMT’s ID continuously 00 ,01,02,... The mamber of the ID is 07.

V-SMT A V-SMT A V-SMT AB
B IDLO B IDL1 | == =—=—=— IDL7
Example:

1. Link 8 20 pointe V type SMT according to the stepshe Hardware Configuration.
2. Create a ladder program as show below in those 8.SM

L 01
10T MO1
- MO02
| MO03
M04
MO05
MO06
MO7
— MO8

3. Set L1 of the SMT which’s ID =7 as fellow illustrau.

4. L1 of other 7 SMT be set as fellow illustration.

5. Run program. Let 101 of the SMT which is ID = 7 émd M01~MO08 will be on state.
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6. You will find MO1~MO08 of other 7 SMT will be contled by the MO1~MO08 of the SMT
which’s ID=7.
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Modbus RTU master
MODBUS function carries out Modbus RTU master comination at RS485 port. There are 15 MODBUS

functions: MUO1~MUOF. Remote IO and Date Link areqedence than MODBUS. MODBUS is executed
when the system setting is N Remote IO and ID 8n't

MODBUS comes into possession of communication pektase the port when disable and one MODBUS
period is completed. There can be a number of camzation orders in one program, but only one order
can come into possession of communication potteasame time. And the others keep their enable &iat

executing function.

Function mode corresponding communication functiode:

mode | Communication function code
1 03 (read registe

06 (write single registe

10 (write some registers)

01 (read caoil)

05 (write single coil)

A |l WN

The coil used in MODBUS function:

Received (M3D) M3D is set to ON after receivednticbeck-up for error. Transferring data to target
address if there is no error.
Error flag (M3E) communication error flag

Time out flag (M3F) M3F is set to 1 when the timenf after sending to start receiving is longer than
setting, and M3D also be set to 1. M3F is autoradijiceset if M3D reset.

The time out time is depending communication baid as shown in the table below:

Baud rate (bps) Time (ms)
4800A 9600A 19200A 38400 125
57600 100
11520( 80

There are 5 parameters in MODBUS function as shioglow.

Symbol | Description
7 MODBUS mode (1~£

8 Communication address: slave ID, range: 0-

Communication content: address and data le

9 190 address is constant, range: 0000~ffff; length rbest wor®¢
290DR code, get address and length from this DR hadext
DR code, store sending/receiving data from this

MODBUS code (MUO1~MUOF
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Examples:

Mode Display
1 Address is constant: 0C, Receive:
Read Length 1, 01 03 02 datal data2
register Send: 01 03 00 03 00 01 CRCL16} cRrC1s,
data storage:
DREO= (datal<<8) |
data2,
Address is DR03=000 Receive: 01 03 04 dat:
Length is DR04=0002, data? data3 data4 CRC16,
Send: 01 03 00 01 00 02 CRC16; data storage:
DREO= (datal<<8) |
data2,
DRE1= (data3<<8) |
datad
2 Address is constant: 0003, Receive:
Write Length 1, 0106 000304 D2
single data storage: DREO=1234(hex: | CRC16x
register 04D2)E
Send:
01 06 00 03 04 D2 CRC26
Address: DR03=0001, Receive:
data storage: DREO=1234(hex: | 01 06 00 01 04 D2
04D2)E CRC16x
Send: 01 06 00 01 04 D2
CRC16x
3 Address: 000ELength 1, Receive:
Write data storage: DRE0=1234(hex: | 01 10 00 03 00 01
register 04D2)E CRC16x
Send:
01 10 00 03 00 01 02 04 D2
CRC16x
Address: DR03=000 Receive:
Length: DRO4=000E 011000010002
data storage: DRE0=1234(hex; | CRC16x
04D2),
DRE1=5678(hex:
162E)E
Send: 01 10 00 01 00 02 04 04 D2
16 2E CRC16¢
4 Address: 000 Receive: 01 01 02 dat:
Read Length 10H, data2 CRC1&
coil Send: 01 01 00 03 00 10 CRC#6 data storage:
DREO= (datal<<8) |
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data2x
Address: DR03=000&E Receive: 01 01 02 datal
Length: DR04=0016& data2 CRC16&
Send: 01 01 00 01 00 10 CRC46 data storage:
Max value in DRO4 is 400. DREO= (datal<<8) |
data2x
S Address: 000E Receive:
Write data Storage: 01 050003 FF 00
single DRE0=65280(hex: FFO® CRC16x
coil Send: 01 05 00 03 FF 00
CRC16x
Address: DR03=000FE Receive
data storage: 01 0500 01 FF 00
DRE0=65280(hex: FFO® CRC16x
Send: 01 05 00 01 FF 00
CRC16x

Slave via Modbus RTU Protocol

Function Description:

SMT series PLC can be communication abletl by the computer or other controller with the
communication. PC and other controller can readvanite 10 state, Function Block preset
value. It also can use to read Function Block eurvalue, control SG Run/Stop mode.

Hardware Configuration:
1. Line some SMT RS485 port A, B as show below.
2. Set all the SMT in the SET menu to No Remote IO.
3. Set SMT ID = 01~99, each of those SMT'’s ID is diiet.

Modbus V-SMT A V-SMT A
Master B IDLO1| === m=—=— B

WWw.imopc.com - 149 - REV01_0110



SMT Modbus protocol
If SMT receive a correct frame, it will carry otmet command, it responses a correct frame to

computer or other controller. If the command thefTSeceived is not allowed, SMT responses
Exception code to computer or controller.

Command format and Response format

CRC verifying range
Slave addressFunction code dataData| CRC-16

The Response command format, once SMT receivenaxpected command.

CRC verifying range
Slave addressFunction code Exception code CRC-16

Command Format:

Slave address Function code Data CRC-16 Exceptionde
OOH: broadcast to all the drivefs 01H Read codsust o

- — - .| CRC verifying )
01H: to the No.01 driver 05K  Write single coll For detail ) For detail,

_ i range contain
OFH: to the No.15 driver 03K Read registers please refe please refer

i E— _ ) Slave Address )
10H: to the No.16 driver 06H  Write single register| register . Exception Code

i i i Function Code )
10H | Write multiple registers address Instruction

Exception Code

63H: to the N0.99 driver 08H  diagnostic

Exception Code:
Under communication linking, the controller respemthe Exception Code and send Function
Code add 80H to main system if there is error hapge

Exception Code | Description
51 Frame error (Function Code error, Register Emmzpdrror, Data Quantity Error)
52 Run mode and command disable
53 Secret mode and command disi
54 Data value over ral
55 SMT system ROM error
56 SMT RTC not exist, can’'t operate RTC
57 SMT the other eior
58 Commands do not match SMT edit mode
59 Brand ID error
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Useful Modbus References

41537 | 41536 R10 | ROF| ROE ROD ROC | ROB| ROAl R09| RO8| RO7| RO6| RO5| R4 RO3 ROZ RQ1
41538 | 41537 -| RIF R1IE RIDRIC | RIB| R1A| R19[ R18| R17| R16| R15| R14 R13 R1Z Rl1
41539 | 41538 G10 GOF GOE GODGOC | GOB| GOA G09| Go8| GO7| Go6| GO5| GO4| Go3| GO2 | GO1
4154( | 4153¢ - | GIF| GIE| GID| GIC | GIR | G1A| Gi1c | Gie | G17| G1e | G1e | G14 | G1: | Gz | G
41541 | 41540 Tid TOE TOE TODTOC | ToB| TOA| TO9| TO8| TO7] TO6 | TOS| TO4| TO3 TO2| TO1
41542 | 41541 - T T1E TIPbTACc | TIB| T1A| T19| T18| T17l T6| T15] T4l Tid T2 TU
41543 | 41542 Cl0 COF COE copcoC | coB| coAl co9| cos| Cco7| cos| Co5| Co4 Co3 Co?  Ca1
41544 | 41543 -| CiF Ci1E ciIpcic | ciB| C1A c19| ci18| c17| c16| C15| C14 C13 cC12 cCl1
41545 | 41544 M1Q MOF MOE | MOD| MOC | MOB | MOA | M09 | M08 | MO7 | MO6 | MO5 | Mo4 | MO3| M02 | MOL
41546 | 41545 M20 Mi1FMIE [ MID| M1C | M1B|M1A | M19| M18 | M17| M16 [ M15| M14| M13| M12 | M11
41547 | 4154¢ M30 | M2F | M2E | M2D | M2C | M2B | M2A | M29 | M28 | M27 | M26 | M25 | M24 | M2z | Mo2Z | m21
41548 | 41547 - | MB3FM3E|M3D| M3C | M3B | M3A | M39| M38 | M37| M36 | M35 | M34 | M33| M32 | M3L
41549 | 41548 N1Id NOF NOE NODNOC | NoB| NOA| N09 | No8 | NO7| No6 | NO5| No4 | No3| No2 | No1
41550 | 41549 Reaq/L_N2d NIF NIE NIDNIC | NIB| NIA| N19| N18| N17| N16 | N15| N14 | N13| N12 | N11
41551 | 415500 \write | N30 N2F N2E N2ZDN2C | N2B| N2A| N29| N28 [ N27| N26 | N25| N24 | N23| N22 | N21
41552 | 41551 -] N3F N3E N3DN3C | N3B| N3A| N39| N38| N37| N36 | N35| N34 | N33 | N32 | N31
4155: | 4155: - - - - oc [ 0B [calioo| e |76 1|14 ]i1c2] 102|101
41554 | 41553 - - - -| xog xoB XoAX09| xo8| X07| X06 | X05| X04 | X03| X02 | X01
41555 | 41554 - - - -] yog Yo YoAYO9| yos| Yor| Yoe| YOos| Yo4| YO3| Y02 | Y1
41556 | 41555 - - - - - - - -l Qo8 Qpmoe| Qos| Q04| Qo3| Qo2 | Qo1
41557 | 41556 - - - - - - - - - - - 4z zg3 zZ@2 M
41558 | 41557 H1Id HOF HOE HJDHOC | HOB| HOA| HO9 | HO8 | HO7| HO6 | HO5| HO4 | HO3| HO2 | HOL
41559 | 41558 - | HiF H1E H1pHIC | HIB| HIA| H19| H18 | H17| H16 | H15] H14| H13| H12 | H11
41560 | 41559 - - - - - - - -l B Lq7Lo6 | LO5| Lo4| LO3| LO2| LOY
41561 | 41560 - - - - - - - - - - - - 4 st1 Pg2 RO
41562 | 41561 w10 WOFWOE [ WoD| WoC | WOB| WOA | Wo9| wos | wo7| woe | wos| wo4| wos| woz | wol
41563 | 41562 W20 W1FWIE | WID| WIC | WiB| W1A| W19| w18 | w17| W16 | Wis| wi4| wi3| w1z | wil
41564 | 41563 W30  W2FW2E | W2D| W2C | W2B| W2A | W29| W28 | W27| W26 | W25| w24 | w23| w22 | w21
4156¢ | 4156¢ WAC | W3F | W3E | W3D| W3C | W3B | W3A | Wac | W3¢ | W37 | W3e | WaE | w4 | wae | w3z | wal
41569 | 41568 Bi16 | B15| B14| B13d B12] B1]l B1p BQJoBO8| BO7| BO6 | Bo5| Bo4] B0 BO2[ BOL
41570 | 41569 Read | B3Z Bl7
41571 | 41570 (Only [ B4g B33
4157. | 41571 | FBD) | B64 B4C
41573 | 41572 B&d B65
41574 | 41573 B9% B3]
41575 | 41574 B11} B97
41576 | 41575 B128 B113
41577 | 41576 B14h B129
41578 | 41577 B16D B145
41579 | 41578 (R(;ar?l(:/ B176 B161
41580 | 41579 FBD) B19p B17{
41581 | 41580 B208 B193
41582 | 41581 B24p B209
41583 | 41582 B24D B243
41584 | 41583 B256 B24]
41585 | 41584 - - - - - - - - - - - | B2bB259| B258 | B257
| 42833 | 42832] Read Al VALUE Scale: |
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42834 | 42833 A2 VALUE 0000~0999

42835 | 42834 A3 VALUE

22836 | 42835 A4 _VALUE

22837 | 42836 A5_VALUE

22838 | 42837 A6_VALUE

22839 | 42838 A7 VALUE

42840 | 42839 A8_VALUE

42865 | 42864 ATO1

42866 | 42865 _ AT02 Scale:

42867 | 42866 o ATO3 -100~6000

42868 | 42867 ATO4

42881 | 42880 AQO1 Scale:

42882 | 42881 AQ02 Voltage mode:
Read 0~1000

42883 | 42882 AQO3 Current mode:

42884 | 42883 AQO4 0-500

Get more protocol information from form ‘SMT-V3 Mbds protocol.pdf’
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Chapter 8: Expansion Module

Summary:
Digital Input/Output module: SMT-8ER-A, SMT-8ER-BMT-8ET-D, SMT-8ER-24A

Analogue Input module: SMT-4PT, SMT-4Al
Analogue Output module: SMT-2A0
Communication module: MODBUS, DNET, PBUS, TCP/IP
SMT C type, E type and B type all can connect egmammodules. The maximum expansions are: 3 Digital
modes, 2 Analogue Output modes, 2 Analogue Inputules (each of 4PT and 4Al) and 1 Communication
module. The sequence of these expansion modulesb@as demonstrated below.
SMT-4AIl must be the last one of analogue module.
The digital models have 2 kinds: version 1.2 andie@ 3.0. They can connect with SMT together.
There are 3 kinds of connecting of expansion madateshown below.

Mainframe + digital 10 (V1.2/V3.0) * 3 + 4AI*1+COMM .*1

digital 10: SMT-MA-R8, SMT-MD-R8, SMT-MD-T8, SMT-MAR4-R8
Digital 10 version can be either 1.2 or 3.0

Mainframe + digital 10 (V1.2/V3.0) * 3 + 2A0*1/4PT*1

digital IO: SMT SMT-MA-R8, SMT-MD-R8, SMT-MD-T8, SNI-MA24-R8
Either 2A0 or 4PT.
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Mainframe + digital 1O (V3.0) * 3+2A0*2+4PT*1+4AI*1 + COMM.*1

V3.0: Digital 10 version is V3.0

The method of all expansion modules connecting &M is the same as shown above.

The number of digital module must be accord witmi@nber set if there are other modules after digita
module, But the 10 number set can be less thanemimy if there is no other expansion module aftgital
module.
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Digital IO module
The SMT must set the number of expansion IO whemecot expansion module. The method of setting 10

number is shown below.
1) Keypad

2) SMT Client software
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Expansion display State

Installation and Wiring
E type of expansion module: SMT-MD-R8/T8, SMT-MA-/RB\24-R8
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Size of expansion module
All the expansion modules’ size is the same as sHoeiow.

Installation
All the expansion modules’ installation methodhie same as shown below.

nput x4
ixTelele)
L N AC 1002000
00

ML X20[#8x32

|

i

|

‘ O anf)
.

|

|

|

0P
Poop
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0.14...1.5

26...16

0.14...2.5

26...14

0.6

5.4

26...14

Nm

lb-in

26...18

0.14..1.5 | 0.14..0.75 | 0.14..2.5

26...16

3.5

@

(0.14in)

Please do power down before maintaining equipment.
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Wiring
1) 24V DC power input

2) 24V/100~240V AC power input

3) Relay output

A
S TS
22wV~ e @ - PR
50/60 Hz — i \@\ } * \Q\‘
or 12,125V — N/- - 71‘: It } 3T
12125V —

12,260V 50/60 Hz o=

4) Transistor output
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D
QUIPUI 4xTRIO.5A
Q0000
*vi” tv2”

2\ = ——F |

or AN
. o Bt

7 -1A quick-blowing fuse, circuit-breaker or circyitotector

8 -Surge absorber (36V DC)

9 -Surge absorber (400V AC)

. -Fuse, circuit-breaker or circuit protector

: -Inductive load
AC inductive load needs parallel connect Surge @diesao describe noise if the SMT output is relay.
DC inductive load needs parallel connect commutalaliif the SMT output is relay. The commute

diode ‘s inverted voltage should be more than 5tit@s of load voltage, and the positive current

should be more than load current. Inductive loaddseparallel connect commute diode if the SMT
output is transistor.

Digital 10 module and Analogue module both haveadatbr light. The state of indicator light is thense
The state of indicator light is shown below.
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Analogue module
The maximum Analogue expansion modules to an SMIT280, 1 4PT and 1 4Al. The first 2A0

corresponds with AQ01~AQ02, and the next 2A0 cqwess with AQ03~AQO04. The 4 inputs of 4Al
corresponds to AO5~A08.
The current value of 2A0 output displaying as sh@&low:

AQO1=00 00V
AQO02=00 00V
AQO03=00 .00V
AQO4=00 00V

The current value of 4PT input displaying as shbetow:

ATO0O1=0000 0
ATO0O2=0000 0
ATO0O3=0000 0
ATO0O4=0000 0
The current value of 4Al input displaying as shdvetow:
A0O5=00 0O OV
A06 =00 0O OV
A 07 00 0 0OV
A08=00 0 0V
Wiring
SMT-4PT
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Voltage output

Current output

SMT-2A0
Content standard
Temperature inpy _
range -100 ~600
4PT | Digital output -100.0 ~600.0
Differentiatior 2.5mVv
Definition f 0.5%
voltage current
ov~10Vv OmA~20mA

2A0

Analogue output

Load impedance

Load impedance

range should be bigger |should be smaller
than 500 than 500
Differentiatior 10mVv 10 A
Digital outpu 0.00V~10.00\ 0.00mA~20.00m,
Register value 0~1000 0~500
Definition f 2.5% f 2.5%

The input value of SMT-4PT is over range if wiriagor or no input, SMT will not receive and stdne t
value of corresponding channel, and the correspgnchiannel’s coil M turns ON.

WWw.imopc.com

Coil | AT number

M34 | ATO1 SMT-4PT channel 1 errg
M35 | ATO02 SMT-4PT channel 2 errg
M36 | ATO3 SMT-4PT channel 3 errg
M37 | ATO4 SMT-4PT channel 4 errg

= = = =
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Communication module

ModBus module

Summarize

SMT-MODBUS module adds Modbus RS485 slave commtinicato a non-CD type model. SMT-
MODBUS works as RTU slave node, responses RTU mastie’s request, but it cannot be a Master.
SMT-MODBUS also increases the scan period of thg itiis different depending on the Modbus
command (Read/Write). Normally, this increase $s ldhan 20ms, but it will be 100ms if the Modbus
command is to alter the preset value of a function.

SMT-MODBUS Cell Configuration

sE2-MBUS

D00 /

A B B

on+|HERRERE

12345678

: Connecting port

: Power

: SW2, 2-bit switch (terminal resistance selection)
: RUN, running LED light

: COMM. Communication LED light

: Error, state LED light

: RS 485 port

: SW1, 8-bit switch (set format of communication)

Connect with electrical source
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SMT-MODBUS required a 24V DC power supply

Communication set

The SMT-MODBUS communication baud rate and fornzet lbe set by 8 bits switch (DIP) SW1.

Baud rate

SW1-3~SW1-1 set communication baud rate is 57.@4 K, 19.2K, 9.6K, 4.8K as shown below.

SW1-6 | SW1-3 SW1-2 | SW1-1| Baud rate (Kbps)
OFF OFF OFF OFF 4.8
OFF OFF OFF ON 9.6
OFF OFF ON OFF 19.2
OFF OFF ON ON 38.4
OFF ON * * 57.6
ON * * * 38.4
*can be ON or OFF

Verifying bit and stop bit set

SW1-4, sets stop bit and verifying bit

SW1-5, sets verifying format (SW1941 availability)

SW1-6, assembled set

SW1-7* SW1-8, reserved
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More information as shown below:

SW1-8 | SWi- | SW1- | SW1- | SW1- | Stop bit, verifying bit,

7 6 5 4 assembled set
* * OFF * OFF | 2 stop bits, no verifying k
* * OFF OFF ON | 1 stop bit, 1 odd verifying bit
* * OFF ON ON | 1 stop bit, 1 even verifying |

SW1-1* SW1-5 are inefficacy,
communication format is default
as 38.4Kbps, 2 stop bits, no
verifying bit

* can be ON or OFF
State indication and unconventionality manage

Error State indication Error type and Manage method Comment
code reason
56H The error LED | The connection check-up The question is
light flick slow between SMT and | connection among| connection with
(2H2) COMM. Mode is SMT, 10 mode and the mode before it
improper COMM. Mode if there are many
expansion modes.
55H The error LEC | SMT set error: IC checl-up SMT se
light is ON number set is
different from
factual.

51H” 54H | The error LED | ModBus order error:| check-up the order
light flick slow | data frames, function and

(2Hz) code, address of communication
register, CRC , data| setaccording
unseemliness, COMM.
verifying error, etc. protocol

59H The error LED | COMM. data error: | Make sure the
light flick Verifying bit error, | connection
quickly(5Hz) Length of data between SMT and
respond error, CRC | COMM. Mode is
error credible, describe
environment
interfere.

More information to see SMT-MODBUS user manual.
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DeviceNet COMM. Module

Summarize

SMT-DNET adds DeviceNet slave functionality to atuAt DeviceNet side, SMT-DNET is for GROUP 2
ONLY equipment, slave equipment in this network PAIC side, SMT-DNET communicate with SMT
through SMT COMM. Port, it is point-to-point commaation equipment.

SMT-DNET is together with SMT as one slave equipniemeviceNet network.

SMT-DNET Cell Configuration

: 24V DC power supply port

: Network state LED light NS

: Mode state LED light MS

: 5-pin DeviceNet port

: Release Button

. Linker

: Port connection with SMT

: SW1, 8-bit switch (set network’s ID and baud yate

: SW2, 2-bit switch (network terminal resistanckeston)
I : Flexed installation feet
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Connect with DeviceNet network

Using 5-pin network tie-in, connect SMT-DNET to DeaNet bus. Please use network tie-in and cable
ordained by ODVA. The style of cable decides theimal length and baud rate of the network.

Ports assign

1 GND black
2CAN L blue

3 Shield no color
4 CAN H white
524V red

Address and COMM. Baud rate set

In equipment network, each slave node needs aeiifte MAC ID, and the maximal number of ID is 64
(0~63). The address of node can be set by SW1-1-&WfISMT-DNET oneself mode. And the baud rate
of communication can be set by SW1-7 and SW1-8b#uel rate set must be the same as equipment
network.

SW1 setting
000000 ID: 0
D in 000001 ID: 1
molswie-swiil ... | ..
network - -
111110 ID: 62
111111 ID: 63
00 Baud rate: 125K
01 Baud rate: 250
Baud 4
cate SW1 8~SW1 10 Baud rate: 500K
1 standby (default baud rat
125K)

LED state display
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SMT-DNET has two LED lights, watching itself and ®@®1. Bus’ state.

1) mode state LED (MS)

Double colour LED (green and red) indicates SMT-ONdfate.

Module status Explanation Correct or prevent fault

LED

Off No powe Power ug

Green on Normal operation status No

Green flash No connected with SMT basic unit Cotatbavith SMT correctly.

Red flash Connect with SMT but communicatioet SMT IO number correctly.
error.

Red on Device hardware error. Use a new module.

2) network state LED (N

S)

Double colour LED (green and red) indicates equiptnmetwork bus state.

Net status LED Explanation Correct orprevent fault
Off ‘No power. Power up.
-The device is a single node in the Add other device in the
net. net.
Green on Normal operation mode, and No
connected with master.
Green flash Normal operation mode, but not| No
connected with master or had be set
free
Red flash IO connection time out, waiting | No
green flash after a few seconds.
Red o1 -‘Dup_mac_id check err Replace node address ¢
-Communication error and restart| power up again.

More information to see SMT-DNET user manual.
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ProfiBus

Summarize

SMT-PBUS makes SMT, which can’t work in ProfiBus B&work, to work in ProfiBus DP network. At
ProfiBus DP side, SMT-PBUS mode is a gateway, eestede in network. At PLC side, SMT-PBUS
communicate with SMT through SMT COMM. Port, ifggint-to-point communication equipment.
SMT-PBUS is together with SMT as one slave equignreRrofiBus DP network.

SMT-PBUS Cell Configuration

: 2-bit switch (terminal resistance selection)
: 24V DC power supply port

: Power indicate light

: BUS indicate light

: Port connection with SMT

: 8-bit switch (slave node ID set)

: 9-hole PROFIBUS DP socket
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Connection with Profibus Net
Using 9-hole pin to connect with PROFIBUS DP bueape use the regulated pin and cable.

Ports assign

NO. name description

1 reserved

2 reserved

3 RxD/TxD-P (B- Send/receive data (positive)
Line)

4 reserved

5 DGND (2M) Digital GND

6 VP(2 P5) +5V DC (supply bus

expansion)

7 reserve

8 RxD/TxD-N (A- Send/receive data
Line) (negative)

9 reserved

Baud rate adapt oneself and address set

After SMT-PBUS mode powers up, it can identify treud rate on Profibus automatically when at least o
master sends right message. The baud rate rar@ékdit/s ~6Mbit/s. In equipment network, eachvsla
node has a difference ID, and the maximal numbé&Dda$ 127 (0~126). Its ID can be set by 8-bit it
integration on itself.

SW_7 [SW-6 |SW-5 |SW-4 |[SW-3 |[SW-2 |SW-1 [ID
OFF |OFF |OFF |OFF |OFF |OFF |OFF |0
OFF OFF OFF | OFF OFF OFF ON 1
OFF |OFF |OFF |OFF |OFF |ON OFF |2
OFF OFF OFF | OFF OFF ON ON 3
OFF |OFF |OFF |OFF |ON OFF |OFF |4

« « « « « « « «
ON ON ON ON ON OFF ON 125
ON ON ON ON ON ON OFF 126

The eighth bit is reserved.
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LED state display

SMT-PBUS mode has two number of double colour LE2€n and red) used for fast diagnostics, to
indicate the state of COMM. Bus and itself.

1) power LED

State of LED

Description

Green ON

natural

Yellow (red and green) flash (4HzHardware error

Yellow (red and green) flash (2Hz)O number error

Red flash (2Hz)

Connection with SMT error

Red flash (1H:

Read/write order COMM. With Netwo bus erro

OFF Power dow
2) BUS LED
State of LED | Description
Green ON Connect with DP Net and communicationtrigh
OFF Not connect with DP Net

More information to see SMT-PBUS user manual.
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode

Operation Sample:

11 2:3 1415 16:7:8 + Column
Line]]2 L ADDER
2 FUN.BLOCK
37 PARAMETER
4 RUN
Procedure 1: 1y 203 0 45 v 67,8 1 Column
Press ‘OK’ Line
2
Enter LADDER Edition
4
Procedure 2 : 1 2.3 45 6:7.8 . Column
Press ‘SEL’ Line| | 0 1
2
(When cursor located at 3
character or
digital, press the button to show 4
101)
Procedur 3 : 11 1213 1415 16178 'Columr
Press-’ 3 times Line 1Q01
2
(Press- 7, and the digital 3
cursor located will change fro 4
| to G).
Procedure 4 : v 1 23 1 4.5 16:7:8 ' Columr]
Press ‘SEL’ Line{q 0 1
2
(start /end modifying parameter) 3
4
Procedure 5 : 1 2.3 4.5 16:7:8 Columr
Press® ' 2 times Linelq 0 1
2
(Press+ ®, 3
the cursor located in digital) 4
|Procedure 6 11 1213 1415 1617:8 :Columr]|
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Press- ' for 3 times Line 1 g 04

2
(Press- 7, 3
the digital the cursor located 4
will
change from 1 to .
Procedure 7 : 1 123 v4'5 '6'7:'8 'Columr
Press+ ' 2 times Line 19 04

2
(Press 'SEL' +4 ®° 3
to move the cursor to the 4
position
Required revision.
OR Automatically .
Procedure 7 1 213 1415 16:7:8 :Columr
Press ‘OK’ Line1lq 0 4 3,

2
(Move the cursor to characterfi 3
column 3) 4
OR Automatically Llni(.“
Procedure 7 : R EE 4.5 161718 'Column
Press®’ Lineq 0 494

2
(move the cursor to the link 3
location
in column 2) 4

Repeat the stepl~7, and input MO1, 103 Instonctd column 3, 5.

Procedure 8 : 1 1213 1415 '6:7:8 'Columr]
Press ‘OK’ in Column 5 Lineh 0 43,M 0 13 | 0 33,

2
(move the cursor to the 3
character in
column 8) 4
Procedure 9 : v 1 123 1415 16:7:8 +Columr
Press ‘SEL’ Linelq04?/4M013/4 OS%‘ Q01
(whenthe cursor located 3
character
and digital, press ‘SEL’ to shc
1] ( Q011

Auto Add “ (”

Procedure 10 : 1 2.3 4.5 16.7.8 Column
Press ‘OK’ Linedlg 0 4%4M 0 13 1 0 3% (J@0 1
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Save the input program data,
position of the cursor will not
move.

Procedure 11 : 1 123 4.5 16:7.:8 Column
Press® ' 3 times Linelqg043%MO013% 1 033% (QO01
2
(Move the cursor to column 1 3
and Line 2.) 4
Procedure 12 : 1 2.3 4.5 16.7.8 Column
Press® ' 3 times Linelq 043,M013%1 033% (QO01
2
(move the cursor to column 2 3
4
Note: never press ‘SEL’ before
hand
Change WiréKlto ‘ |’
>, .
Procedure 13: v 23 1415 16178
1 ) 1 1 1 | 1 1 |C0|Umn
Press ‘SEL’ Linelq 04 MO013% 1 033%(Q01
2
(A vertical line emerges) 3 —
4
Procedure 14 1 12,3 4.5 16,7.8 Columr
Press ‘OK’ Linelg 04 MO013%1033%(Q01
2
(Move the cursor to characterfi 3
column 3.) 4

Repeat the step 1~7 and key in ‘rO 3’ , " at Line 2 and column 3~6.

Procedure 1& 'l 123 45 '6'7'8 ‘Columr
Press ‘OK’ in column 5 Line b 04 MO13%I1033%(Q01
2 r03%%%u%y% B
(move the cursor to tt 3
character in
Column 8) 4
Procedure 16 : 1 1203 1415 '6'7'8 'Columr
Press ‘SEL’ Linelqg 04 MO013%1 033%(Q01
2 r033%%3%%3% (QO01
(When the cursor located in 3 2—
digital J
or character, press ‘SEL’, ‘Q0 4
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will
emerges)
Auto Add “(”
Procedure 17 : 1 123 v4'5 '6'7:'8 'Columr
Press- ' for 5 times Linellg04 MO013%I1033%(Q01
2 r03%%%%%(C01
(Press ‘SEL’ +- 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : 1 2,3 14,5 16,7,8 Columr
Press®’ 2 times Linellg04 MO0O13%I1033%(Q01
2 r 0334%3%3%% (CO01
3
4
Procedure 19 : 1 2.3 4.5 16.7.8 Column
Press- ' for 6 times Linelqg04 MO13%1033% (QO01
2 r 0334%3%%3% (CO07
(The digital 1 the cursor 3 'F
locating will change to 7) 4
Auto Enter
Function Block
Procedure 20 : 1. 2.3 145 1 678 Columy
Press ‘OK’ Line 1 1
2IL ow <
(Auto shift to FUNCTION 0 0
BLOCK 3 0000 cC 7
and thecounter input parametg 4L ow
Procedure 21 : v 1 1213 1415 1678 'Columr]
Press ‘ESC’ back to Lineq 04 MO13%Il1 033%(QO01
LADDER edition screen 2 r 033%3%3%3%% (CO
3
4
Delete the Program Element
1 2.3 4.5 16.17.:8 Columr
Lnelg04 MO013%I1033%(QO01
2 r 03343%3%3%% (CO
3
4
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Procedure : 1 213 415 16:7:8 Column
Press ‘DEL’ Linellg 04 MO0O131033%(Q01
2 r0334,3%3%3%%
3
(to delete the element CO7 the 4
cursor
locating
Display the present Line the cursor locating and ogration state of SMT.
Procedure : 1 2.3 4.5 161718 1Column
Press ‘SEL+ESC’ .
(simultaneously) Linellg04 MO013%I1 033% (QO01
2 r03%%%%% (C o
(The Line 4 displays where the 3
cursor
locating and operation state of A4sToOoP LINE 002
SMT)
Delete the whole Line
! 12,3 4.5 16.7:8 1 Column
Linelg04 MO13% 1 033%(QO01
2 r033.%%w3%% (CO
3
4
Procedure : ! 12'3 145 '6!7!8 'Columrn
Press SEL+DEL’ . 0 0 0 0
(Simultaneously) Linelq =4 M= 1%l 3% (Q
2 r033%4%3%3%u3% (CO07
3ICLEAR Ln 002
(‘ESC’ Cancel, ‘OK’ Execute 4E S C 7 O K 7
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Insert a whole line.

1 2.3 4.5 16,78 »columr
inelg 04 MO13%1033%(Q01
2 r 033%%3%%3% (CO
3
4
Step 1 2.3 4.5 1617.:8 i columr
E’rfj)'SEL*OK (atthesam: | o1l 049%M0 1% 1 03%(QO0 1
2 N
3 r033%3%3%%%(CO07
4
Turn page (move upward/ downward 4 lines program):
' 1 1213 ' 415 16:7:8 » column
line 04 MO013%1033% (Q01
2 r 033%4%3%%3% (CO07
3
4
5
Step: v 1 1213 1415 1678 'column
Press ‘SEL+/"’ line 04 MO13%1033%(QO0
(at the same time) 2 r 0333%3%3%% (CO
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 1213 | 45 6:7:8 ‘Columr]
Line LADDER
22IFUN . BLOCK
3] PARAMETER
4 RUN
. Present action area
i The present value will appear when SMT is ur
Procedure : 11 12:3 /415 16:7:8 'Columr
Press ‘OK Line 1 1 "
2
(Enter FUNCTION BLOCK
" 3
edition)
4
. Preset action value
1 1213 1415 16:7:8 ' Columr]
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Never press® ' to move to the
digital position.

(If TO2 is required to be
changed,
Press-'I*
execute.)

“’and ‘SEL’ to

Line 1

1
00.00s°%¢

1

Step 2: modify7 present target valu8 preset the action relay

Preset the target value

Procedure -1: 11 1213 14:5 '6:7:8 ‘Columr
Press+’ Line 1 1
2 1
(m(_)ve the cursor to the prese 3 00 . 0IS €. T 0 1
action
area) 4
Procedure -2: 11 1213 1415 16178 :Columr
Press ‘SEL’ Line L 1
2 1
(begin input the target valt 3 00.00Sec TO1
4
Procedure -3: 11 1213 4.5 16:7:8 :Columr
Press- ' for 3 times Line 1 1
2 1
‘(F’r_e’ss SEL’ and followed by 3 00 03s%c¢c T 0 1
The digital ‘0’ is changed to ‘3 4 —
Procedure 2-4: ! 12'3 145 '6'7'8 'Columr
Press ‘OK’ Line 1 1
2 1
(Save the input data) 3 00.0Blsec TO1
4
Procedure 2-5: : 12,3 14,5 16,7,8 »Columr
Press+’ Line 1 1
2 1
3 00 .f@3sec TO1
4
WWw.imopc.com -179 -



Repeat Step 2-2 ~ step 2-4 for 3 times, to entefdlowing screen:

Procedure 2-6:

Line 1
2
3
4

415

'6:7'8

1Column]

v 1 1213
1

B3 .

33Sec TO1

As the present value of the timer, counter, analoguinput (A01-A08) and analogue gain value
(V01-V08) is set as the preset value of them. Nextthe step 2-2, to execute the following

operation:
Step=-3A: 1 1213 1415 16'7:8 rcolumr
Press ‘SEL’ line L 1

2

3 Vol ec TO01

4
Repeat the step 2-3A, the following screen will bghown in turn:
Step:-3B: 'l 123 145 '6:7:8 rcolumr
Press ‘SEL line 1 1

2

3 AO01 ec TO01

4
Step 2-3C: v 1 1213 1415 16:7:8 r column
press ‘SEL’ line 1 1

2

3 TO1 ec TO01

4
Step 2-3D: et 1213 4.5 16:7:8 » column
Press ‘SEL' line 1 1

2

3 cCo1 ec TO01

4
Step 2-3E: bl 1213 1415 16:7:8 ' column
Press ‘SEL' line 1 1

2

3 ATO1 ec TO01

4
|Step 2-3F: 1 213 1415 16:7:8 ' column
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Press ‘SEL’ line 1 1 o o

2 1

3 AQO0O1 Sec TO01

4
Step 2-3G: 1 12,3 4.5 16,7.8 , column
Press ‘SEL' line 1 1

2 1

3 D Ril Sec TO01

4
Step 2-3H: 1 213 1415 '6'7'8 rcolumn
Press ‘SEL' line 1 1

2 1

3 A Sil Sec TO01

4
Step 2-3I: 1 2.3 4.5 161718 » column
Press ‘SEL’ line L 1

2 1

3 MDO1 Sec TO1

4
Step 2-3J: o1 1213 4.5 16.:7.8 . column
Press ‘SEL’ line L 1

2 1

3 PI101 Sec TO1

4
Step 2-3K: 1 213 1415 '6'7'8 ' column
Press ‘SEL’ line L 1

2 1

3 MX01 Sec TO1

4
Step 2-3L: ' 1 1213 1 4.5 16:7:8 » column
Press ‘SEL’ line [L 1

2 1

3 A Ril Sec TO01

4
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Next to step 2-3B, the followin

screen will be skhm.

step ~4B:
Press®’, press -’

vcolumr

1 2.3 4.5 16:7:8
linel] 1

2

3 AO2 Sec TO1

4

Repeat step2-4B (press " is also available), the preset value of AO1-A08ilvbe periodically
changed. And so on. ‘Analogue*gain + offset’ valu@/01-vV08) and the other function blocks

(time, counter...) present value is set as preset va, to repeat the step to select TO1-T1F, CO1-

C1F, V01-V08.
step 2-5B: 1 2.3 4.5 | 6.7.:8 i column
press ‘OK’ line 1 1

2
Save the present data. 3 A0l sSec TO01

4
Procedure -7: 11 1213 1415 16178 'Columr
Press-’ Line 1 1

2 |

3 33.33Sec TO1

4
Procedure -8: 1 12:3 4.5 16178 Columr
Press ‘SEL’ Line [L 1

2
(begin to edit date 3 T 33.33Sec TO1

4
Procedure 2-9: : 12:3 1415 16:7:8 ' Columr]
Press-’ Line 1 1

2 —
(Press ‘'SEL’ + -~ [ 3 33.33Sec TO01
to change ‘1'to * 2') 4
Procedure 2-10: ! 12:3 1415 16:7'8 'Column]
Press 'OK’ Line 1 1

2 @
(save the input data) 3 33.33Sec TO1

4
Procedure 2-11: 12:3 1415 16:7:8 ' Columr]
Press-’ Line 1] .
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(mo_v_e the cursor to ‘1 33 33s%¢ T 0 1
position)
Procedure 2-12: 1 1213 1415 '6:7'8 'Columr]
Press ‘SEL’ Line {L 1
2 2
(begin to edit data) 3 33.33Sec TO1
4
2-13: D1 2.3 4.5 16:17:8 rColumr
Press- ' for 3 times Line 1 4
2 2
(_F?ress SEL’ and followed by 3 33 33s%¢ T 0 1
to change 1 to 4) 4 ow
Procedure 2-14: 1 1 2:3 14,5 16,7,8 Column
Press ‘OK Line 1 4
2 2
(save input data) 3 33.33Sec TO1
4L ow
Procedure 2-15: 1 2.3 4.5 16.7.8 Column
Press "’ for 3 times Line 1 4
2 2
(thls_step leads to editing tl 3 33 335€%¢c T 0 1
action
relay) AL oW
8 Edit action program and preset the action relay
Procedure 2-16: 1 1203 145 '6'7'8 'Column
Press ‘® ” 2 times, Press :
‘SEL’ Line 1 4
2 2
(Begin to modify ) 3 33.33Sec TO1
4L ow
Procedure -16A: 11 1213 14,5 16:7:8 :Columr
Press ‘SEL Line 1 4
2 2
(Begin to modify ) 3 33.33Sec TO1
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4_

Il 01

Repeat the step 2-16A, the following screen will kghown in turn:

Procedure 2-16B: v 1 1213 1415 16:7:8 ' Columr]
Press ‘SEL’ Line {L 4

2 2

3 33.33 ec TO

4i 01
Prccedure -16C 1 2,3 4.5 16:7.:8 Columr
Press ‘SEL’ Line [L 4

2 2

3 33.33Sec TO

4L ow
Next to step 2-16A, then-’, the following screen will be shown.
Procedure -17: 1 2.3 4.5 16.:7.8 Columr
Press- ' for 5 times Line 1 4

2 2
(Press ‘'SEL’ +* [ 3 33.33Sec TO
to change I to M) MO 1
Procedure 2-18: 1 123 4.5 16.7.8 Columr
Press®’ 2 times Line 1 4

2 2
(Press ‘'SEL’ +4 ®'to move 3 33.33 ec TO
the cursor to digital location) MO0 1
Procedure 2-19: 1 1203 145 16:7.8 Columr
Press- 'for 3 times Line 1 4

2 2
(Press ‘SEL’ +- "’ to change 3 33.33Sec TO
‘1" to '4’) 4M 0 4
Procedure 2-20: 1 2.3 4,5 16,78 ,Columr
Press ‘OK’ Line 1 4

2 2
(save the input data) 3 33.33Sec TO

4M 0 4
Procedure -21: 11 1213 1415 16:7:8 :Columr
Press-’ Line 1 4

2 2
(Move the cursor to preset 3 B3 . 33Sec TO
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action B
value area to repeat the ste-1) 4M 0 4
Procedure 2-22: 1 123 4.5 1 6.7.8 Column
Press-’ Line 1 4
2 2
(I:/(I)ove the cursor to position * 3 33 335 T 0 1
repeat the 2-8) MO0 4
The detail operation of modify the analogue comparar Ax, Ay:
11 123 1415 '6'7'8 +column
Line 1 1
2 AO0O1 V
3 A0O2 V Eo1
4 00.00V
step 2-23: C 1 2.3 415 16:7.8 » column
o . , line 1 1
Press+ ’, press ‘SEL ° AO1 V
¢ = 3 A02 V Bo1
(press-: ', Select A01-A08) 4 00 . 00V
Step 2-24: 1 123 1415 16:7:8 ' column
Press+ ’, Press ‘SEL’ line 1 1
(press ‘SEL’ Select A02 — TO1 2 AO1l V
— C01-AT01-AQ01-DR0O1- 3 TO1 V GO01
AS01- MD01-PI01-MX01- 4 00.00V
AR01-00.00- V01-A01)
Step 2-25: v 1 1213 1415 16:7'8 ' column
Press®’, press *’ line 1 1
2 AO0O1 V
(Select "01~T1F, CO1~C1F, 3 TO2 V G001
A01~A08, V01~V08...) 4 00. 00V
Step ~26: 11 1213 1415 '6:7'8 rcolumr
Press ‘OK’ line 1 1
2 AO1l V
Save the present data 3 ToO@@ Vv GO1
4 00.00V
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Continue to input Function Block
Next Function Block

1 2.3 4.5 1 6:7.8 Columr
Line 1 4
2 2
3 33.33Sec o1
4M 0 4
Procedure 1: 1 12:3 1 4.5 16:7:8 :Columr
Press ‘SEL+’ .
(Simultaneously) Line 1 1
2 1
3 00.00Sec [lo2
4
Last Function Block
11 1213 1415 '6:7'8 'Columi]
Line 1 4
2 2
3 33.33Sec o1
4M 0 4
Procedure : vl 12,3 4,5 16,78 Columr
Press ‘SEL+’
(Simultaneously) vi 1
2 1
3 00.00Sec [M1F
4
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Delete Function Block

Procedure i1 2.3 4.5 16:7:8 Columr
Press ‘SEL+DEL Line 1 4
(Simultaneously)
2 2
3CLEAR BLOCK!!
(‘ESC’: Cancel; IESC ? OK ?
‘OK’: Execute
Back to Main Menu:
1 12,3 4.5 16:7:8 Columr
Press ‘ESC’ Linel L ADDER
25]FUN . BLOCK
3] PARAMETER
4 RUN
Change Function Block Category:
11 1213 1415 1678 'Column
Line 1 4
2 2
3 33.33Sec o1
4M 0 4 Pl
/
/
Move the cursor to changeto T, C, R, G, H, L, PAS, MD,
Step 1: v 1 12,3 4.5 16:7.8 Column
Press ‘SEL’ Line [ 1
2L ow
3 000000 i€o1
4L ow
Step2: 11 1213 14,5 '6:7:8 :Columr
Press ‘SEL’ Line [ Su¥ Su
2 1
3 00:00 Ro1
4 00:00
Step3: vl 123 145 '6!7'8 'Columr
Press ‘SEL’ Line [ 1
2 AO0O1 V
3 AO2 V Bo1
4 00.00V
|Stey4: | 11 2.3 14,5 16.7.8 :Columr]|
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Press ‘SEL Line 1 1 o o

2

3 o1

4
Step5: v 1 1213 1415 16:7'8 'Columr
Press ‘SEL’ Line L 1

2 1 101%101

3 - - iBo1

4 WO093%WO0 9
Step 6: 1 2.3 4.5 161718 :Column
Press ‘SEL Line 1 1

2IL ow Q01

3L ow 000000 Bo1

4L ow 000001
Step7: vl 1203 1415 '6:7'8 'Column
Press ‘SEL’ Line L 1

2 1

3Low Q013%Q01 Bo1

4
Step 8: v 1 1213 1415 16:7:8 'Columr]
Press ‘SEL Line 1

2 00000 Nop

3 00000 AlSo0 1

4 00000
Step 9: rl 12'3 '4'5 '6:7:8 'Column
Press ‘SEL’ Line [L

2 00001 Nop

3 00001 MBIo 1

4 00001
Step 10-A: ' 1 2.3 14,5 16.7.8 , Columr]
Press ‘SEL’ Line [L

2 00000 Nop

3 00000 PO 1

4 000.01 1
Stef 10-B: 11 1213 1415 161718 :Columr
Press ‘SEL ®’ Line 1

2 00001 Nop

3 0000.1 PO1
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4 000 .01 2
Stey 11: 11 1213 4.5 16:7:8 :Columr
Press ‘SEL Line 1 o0o00O0O

2IL ow 00000

3L ow 00000 MO 1

4 00000
Step 12-A: vl 1203 1415 '6:7'8 'Column
Press ‘SEL Line 1

2L ow 00000 Nop

3L ow 00000 AR O 1

4 01000 1
Step 12-B: C1 12,3 415 16:7.8 Columr
Press ‘SEL ®’ Line 1 000O0O

2IL ow 00010 Nop

3L ow 01.00 ARO 1

4 00000 2
Step 13: v 1 23 1 4.5 16:7:8 ' Columr]
Press ‘SE/ Line 1 1

2 01

3 0001 M@io 1

4 DRO 1
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