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This user manual is modified by firmware V4.0 and SMT Client programming software V4.0. SMT

Summary of changes

simply. More information about idiographic function to see function instruction.

Edit and Display

SMT V3.0 SMT V4

Ladder 300 lines 600 lines

FBD 260blocks 500blocks
LCD | 4 lines * 16 characters | 4 lines * 16 characters

Contact and function block

inputjoutput] SMT V3.0 SMT V4.0
Auxiliary relayM | M | M |63(M01~M3F) 127(MO1~MT7F)
Auxiliary relay N | N | N |63(NO1~N3F) 127(NO1~N7F)
temperature input | AT 4(ATO01~ATO04) 4(AT01~AT04)
analog output AQ |4(AQ01~AQ04) 4(AQ01~AQ04)
PWM P |2(P01~P02, PO1 adds PLSY mode) [PO1~P02(PWM/PLSY)
HMI 31(HO1~HI1F) 31(HO1~HIF)
Timer T T |Ladder: 31(TO1~T1F) Ladder: 31(TO1~T1F)
FBD: 250(TO1~TFA) FBD: 250(T01~TFA)
Counter C | C |Ladder: 31(CO01~CI1F) Ladder: 31(C01~C1F)
FBD: 250(C01~CFA) FBD: 250(C01~CFA)
RTC R | R |Ladder: 31(RO1~R1F) Ladder: 31(RO1~R1F)
FBD: 250(R01~RFA) FBD: 250(R01~RFA)
Analog Comparatory G | G |Ladder: 31(GO1~G1F) Ladder: 31(GO1~G1F)
FBD: 250(G01~GFA) FBD: 250(G01~GFA)
Filter F F \ Ladder: 31(FO1~F1F)
FBD: 250(F01~FFA)
AS(Add-Sub) Ladder: 31(ASO1~AS1F) Ladder: 31(ASO1~AS1F)
FBD: 250(AS01~ASFA) FBD: 250(AS01~ASFA)
MD(Mul-Div) Ladder: 31(MDO01~MD1F) Ladder: 31(MDO1~MDI1F)
FBD: 250(MDO01~MDFA) FBD: 250(MDO01~MDFA)
PID Ladder: 15(P101~PIOF) Ladder: 15(PI01~PIOF)
FBD: 30(PI01~PI1E) FBD: 30(PIO1~PI1E)
MX(Multiplexer) | NO| NO |Ladder: 15(MX01~MXOF) Ladder: 15(MX01~MXOF)
FBD: 250(MX01~MXFA) FBD: 250(MX01~MXFA)
AR(Analog Ramp) Ladder: 15(AR01~AROF) Ladder: 15(AR01~AROF)
FBD: 30(AR0O1~ARI1E) FBD: 30(AR01~ARI1E)
DR(Data Register) 240(DRO1~DRFO0) 240(DRO1~DRFO0)
MU(MODBUS) Ladder: 15(MU01~MUOF) Ladder: 15(MU01~MUOF)
FBD: 250(MUO1~MUFA) FBD: 250(MUO01~MUFA)
Block Logic function: BOOLEAN Logic function: BOOLEAN
260(B001~B260)The capability offS00(B001~B500)The capability of
B B each block is alterable, and the totalleach block is alterable, and the total
capability of block is 6000bytes  |capability of block is 10000bytes
External storage PM04(3rd) can be used with allSD CARD can be used with all
version of SMT version of SMT

V4.0 adds some

new functions with the firmware to strong SMT function. The upgrade content is shown as the 2 tables below



=

NET I/O

J Ladder: 63(JO1~J3F)
K Ladder: 63(K01~K3F)
NAI Ladder: 31(NAI 01~ NAI 1F)

NAQ

Ladder

. I5(NAQ 01~ NAQ OF)




Chapter 1: Getting Started

Chapter 1: Getting Started

Chapter 1: GEttiNg STATLEA .......eecvieieiiieie ettt ettt ettt et e e teeteesbeesteesteesseenseenseenseessesnsesnseenseansesnsesssesasesnsesnsensenns 1
Examination before INStallation..........c.cocuieiiiiiiiiiiiiiieie ettt ettt et ettt e beebeenbeenbeenseenseensean 3
ENvironmental PIECATULIONS ........cecuieiiieiieiieiieiteit ettt ettt et et et e e esaeesaeesse e se e seenseenseenseenseesseenses 4
ISMART Model IdentifICatiON. .......ccuieiiieiieiieiieiteiteiteieeiee sttt ettt et e te et e sbeesseesseesseesseesseenseesseenseesseenses 5
QUICK STATt SELUP ...etieeiieie ettt ettt ettt et et et e et e et e et e esbeeabeeabeesseenseenseenseenseenseenseenseenseenseenseenseenseensean 6
Install ISMART CHENE SOTIWATE .......eeuieiieiieiieiieie ettt ettt ettt ettt ebe e be e be e seeseenseenseesseess 6
Connect POWET t0 ISIMATTICIAY .......occvieiieiieiieieeie ettt ettt ebe e beense e seenes 6
Connect Programming Cable...........c.oocuiiiiiiiiiiiiiieieeieeieeite ettt ettt ettt et be e be e beebeenseenseenes 7
NEtWOIK CONNECLION SELUD ..o.viieieiiieciie ettt ettt st esatesteesatessaessaesseessaesseesseessnessnessnenes 7
Establish COMMUNICATION ......eciieiiieiieiieie ettt ettt ettt ettt e e et eebeebeesbeebeesbeenbeenseenseenseenseenseenseenseenses 9
WIILE STMPLE PIOZTAIN ...ttt ettt et e et e et e esteesbesaeessaeesseesbeeaseenseenseanseenseasseessesnsesnsennsean 10



Chapter 1: Getting Started
The iSmart Relay is an electronic device. For safety reasons, please carefully read and follow the paragraphs
with "WARNING" or "CAUTION" symbols. They are important safety precautions to be aware of while transporting,
installing, operating, or examining the ISMART Controller.

III WARNING: Personal injury may result from improper operation.

& CAUTION: The iSmart relay may be damaged by improper operation.
Precaution for Installation

III Compliance with the installation instructions and the user manual is absolutely necessary. Failure to comply
could lead to improper operation, equipment damage or in extreme cases even death, serious bodily injury or
considerable damage to property.

III When installing the open-board models, insure that no wiring or foreign materials can fall into the exposed
circuits and components. Damage to equipment, fire, or considerable damage to property could result.

III Always switch off power before you wire, connect, install, or remove any module.

III The wiring for the iSmart relay is open and exposed. For the open-board models, all electrical components are
exposed. For this reason, it is recommended the iSmart relay be installed in an enclosure or cabinet to prevent

accidental contact or exposure to the electrical circuits and components.

& Never install the product in an environment beyond the limits specified in this user manual such as high
temperature, humidity, dust, corrosive gas, vibration, etc.
Precaution for Wiring

III Improper wiring and installation could lead to death, serious bodily injury or considerable damage to property.
A The ISmartrelay should only be installed and wired by properly experienced and certified personnel.

A Make sure the wiring of the iSmart relay meets all applicable regulations and codes including local and

national standards and codes.
& Be sure to properly size cables for the required current rating.

A Always separate AC wiring, DC wiring with high-frequency switching cycles, and low-voltage signal wiring.
Precaution for Operation

III To insure safety with the application of the iSmart relay, complete functional and safety testing must be
conducted. Only run the iSmart after all testing and confirming safe and proper operation is complete. Any potential
faults in the application should be included in the testing. Failure to do so could lead to improper operation,
equipment damage or in extreme cases even Death, serious bodily injury or considerable damage to property.

III When the power is on, never contact the terminals, exposed conductors or electrical components. Failure to
comply could lead to improper operation, equipment damage or in extreme cases even death, serious bodily injury or
considerable damage to property.

A It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in

case the iSmart relay operation must be shut down immediately.



Chapter 1: Getting Started

Examination before Installation

Every iSmart relay has been fully tested and examined before shipment. Please carry out the following
examination procedures after unpacking your iSmart relay.
* Check to see if the model number of the ISMART matches the model number that you ordered.
* Check to see whether any damage occurred to the ISMART during shipment. Do not connect the iSmart relay to the
power supply if there is any sign of damage.
Contact IMO Precision Controls Ltd if you find any abnormal conditions as mentioned above.
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Environmental Precautions
The installation site of the ISmart relay is very important. It relates directly to the functionality and the life span
of your ISMART. Please carefully choose an installation site that meets the following requirements:
* Mount the unit vertically
* Environment temperature: -4°F - 131°F (-20°C - 55°C)
* Avoid placing ISMART close to any heating equipment
* Avoid dripping water, condensation, or humid environment
* Avoid direct sunlight
* Avoid oil, grease, and gas
* Avoid contact with corrosive gases and liquids
* Prevent foreign dust, flecks, or metal scraps from contacting the iSmart relay
* Avoid electric-magnetic interference (soldering or power machinery)
*+ Avoid excessive vibration; if vibration cannot be avoided, an anti-rattle mounting device should be installed to
reduce vibration.

Disclaim of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the
information in this publication is reviewed regularly and any necessary corrections are included in subsequent

editions.
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ISMART Model Identification

sl o W

Expandable with screen and keys Number of 110
Expandable no screen or keys Paints 10, 12, Zer
Expandable with screen and keys + Comms EHEJEI';P“””:"

Expansion Module

ACsupply 110-240voit [JESIN IR Retay Output

24 volt DT supphy

L Transistcr Output

12 wolt DC supphy
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Quick Start Setup

This section is a simple guide for connecting, programming and operating your new #Smart relay. This is not

intended to be the complete instructions for programming and installation of your system. Refer to other sections in

the manual for more detailed information.

Install ISMART Client Software

Install the ISMART Client Software from CD or from the free internet download at www.imopc.com

i Setup - SMT Client

E=E™)

Welcome to the SMT Client Setup
Wizard
This will install SMT Client 3.44 on your computer.

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

Click Mext to continue, or Cancel to exit Setup.

[ MNext > || Cancel

Connect Power to iSmart relay

Connect power to the Smart Relay using the below wiring diagrams for AC or DC supply for the applicable

modules. See “Chapter 2: Installation” for complete wiring and installation instructions.

2N o~ L

100 240V~ F
50/60 Hz N

— LY F

L N
1%

ALY
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Connect Programming Cable
Please put the cable in connection port of two sides.

~

Network connection setup
1. iSmart IP address setup
When ISMART is setting for slave
>|P ADDRESS
SUBNET MASK
GETEWAY

MASTER IP

Please set IP address, subnet mask, gateway address and master IP, then click “OK” to setup iSmart network

connection

> |P ADDRESS
SUBNET MASK
GETEWAY
MASTER IP

For example, edit IP address
Please click “OK” to enter interface, move the cursor to "Set IP address" and click "SEL" to enter setting mode.

IP ADDRESS
255.255.255.25]

“ n
—_

When cursor becomes to please use "Up" and "Down" button to set correct value then click "OK" to save new IP
address, then click "ESC" to return to main menu.
IP ADDRESS

255.255.255.255

#The maximum default value is 255, if setting value is higher than 255, default value will be 255 also.



Chapter 1: Getting Started E

2. Set|IP address on PC

Click “Properties” to select your Internet protocol version

General
Connection -
IPv4 Connectivity: Internet
IPv Connectivity: Mo network access
Media State: Enabled
Duration: 00:06:12
Speed: 100.0 Mbps
Details...
Activity -
Sent L\OQ Received
=4
Bytes: 1,514,807 7,432,161
GProperﬁEs GDisabIe Diagnose
Close

U Ethernet 2 Properties
Networking — Sharing

Connect using:

@ Realtek PCle GBE Family Controller #2

This connection uses the following items:
a Client for Microsaft Networks ”

’IE File and Printer Sharing for Microsoft Netwarks
3 Npcap Packet Driver (NPCAP)

U805 Packet Scheduler

3 Winpk Fitter Light Weight Fiter

4 Intemet Protocal Version 4 (TCP/1Pw4)

[J s Microsoft Network Adapter Multiplexor Protocol W
£ >

Install... Properties
Description

Allows your computer to access resources on a Microsoft
network.

Set IP address, subnet net, gateway address

For example:
Internet Protocol Version 4 (TCP/IPw4) Properties
General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(_) Obtain an IP address automatically
(®) Use the following IP address:

IP address: [169.168. 0 . 5 |
Subnet mask: [2s5.255.255. 0 |
Default gateway: [192.168. 0 . 1 |

Obtain DNS server address automatically

(@) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternative DNS server: | . . . |

[ validate settings upon exit Advanced...

conce

PC setup:

IP address: 192.168.0.5

Subnet mask: 255.255.255.0
Default gateway address: 192.168.0.1
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Establish Communication
a. Open the iSmart Client software and select “New LAD” as shown below left.
b. Select “Operation/Link Com Port...” as shown below right.

=l

Edit = Operation View Help

@ Link... 1_.”

MNetwork set...
SD Card »
ew P
- Stat Monitor
Simulator iC
Simulator Control
Run Ctrl+R
~ Stop Ctrl+T IC
Power ]
Pause Ctrl+U
Quit Ctrl+Q i
Read CDEF .
Select Type * Write
; ; Compare... iCDEF .
Station name |Station
Check Error CDEF .
* 563
RTC Set...
" 5G2V3 i
Analog Set... COEF 1
® Hew | SMT-CD-R20-V4 ~| |rapoer v Password.. iCDEF .
Language
" Import Open Module System Set... iCDEF .
L: 123456786
OK | Cancel |
- n C.

c.Select the correct Com Port number where the programming cable is connected to the computer then press the
“link” button.

Link Com Port by W
Select COM Port

Port: |jezae -

TCEIE: |-jg_uj-j_.j.j_ql_g.j_g-; j

l 1 Connect Successfully!

Other ENOL | 10.128.18.80() ‘
Mode

f¢ Single

(" Search ID |0 EB

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

a.  Write a simple one rung program by clicking on the leftmost cell at line 001 of the programming grid, then click
on the “M” contact icon on the ladder toolbar, as shown below. Select MO1 and press the OK button.
See “Chapter 4: Ladder Programming instructions” for complete instruction set definitions.

‘G|LAD Version:

EECIEGEE elEEEEERED R

Coil/Contact: Capacity: 1200 free space PC Mode: A
Symbol:

*:Used 001
I:123456789ABC

Z:1234 002
X:1234567894BC

Q:12345678 P:1

la v LRI

~

¥:12346678948C
Internal auxiliary relay
M:1234567894BCDEF L./ M v 01~3F
T:123456789ABCDEF L. N
C:123456789ABCDEF « SR - " STR NOT -
R:123456789ABCDEF L.
G:1234567894BCDEF L. ’T] Py |
H:1234567894BCDEF .. oor
L:12346678
D: O 008
009 2
£ b
o L o)l o Yol a0l o) o) ol B 318 S 518 B 5 8 ) 1
DNET. gen Ver:Ver:x.x | Status:Stop OFFLINE ID:01 y

Note: If the ladder toolbar is not visible at the bottom of the screen, select View/Ladder Toolbar from the menu to

enable.

b. Use the “A” key on your keyboard (or the “A” icon on the ladder toolbar) to draw the horizontal circuit line from
the M contact to the right most cell, as shown below.
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{6 LAD Version:

Edit Operation Yiew Help

Ill ERER EREE o X EeE e xa

Coil/Contact: Capacity: 1197 free space. PC Mode: A
Symbol: < H?l

*:Used 001 :‘_]\

I:123456T894ABC

Z:1234 002

X:123466789ABC
Q:12345678 P:1l 003
Y:123456789ABC
M:128456789ABCDEF L.l 004

*
T:123456789ABCDEF L.

C:123456789ABCDEF ..l 008
R:123456789ABCDEF .|
006
G:123456789ABCDEF .|
H:123456789ABCDEF .. 007
L:12345678
D: 0 008
009 3
L—nJL-nﬁL-nE MMMMM&@JB@&MB&HM&&E&MI&E&B&“ E;i'"jj
[mm gen Ver:Ver:x.x Status:Step OFFLI] ID:01 Y

c. Select the “Q” coil icon from the ladder toolbar and drop it on the right most cells. Select Q01 from the dialog and
press OK as shown below. See “Chapter 4: Ladder Programming instructions” for complete instruction set

definitions.

B l Il - EEEEE CECCRIONGEEID

pacity: 1197 free spacs. PC Mode: A

#*:Uzed 001
I1:123456789ABC

Z:1234
lm x| sl
Cutput Type

Symhol | | -[ ¢ Reser
" Sex O P

X:123456T89ABC

Q:12345678 P:1

Y:123456783ABC

M:123456T89ABCDEF .
*

T:123456789ABCDEF L.l
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d. Test the simple program. From the Operation menu, select the Write function and write the program to the

connected smart relay as shown below.

Fila Edit M View Help
Ii Moni tor

TT=HT]

: Simulator
Coil/Cont Simulatoer Contral
Symbol:
Fun Ctrl+h
*:Used W Stgp Ctr1+T
I:123458¢ Fower
Panze Cirl+U
£:1234 Buit Ctrl+g
%:12345¢ FBead
firite
0:12345¢ EIC Set...
* hnalog Set. ..
T:12345¢ F
assword. ..
Language
M'i2345E Module Sy=tem Set. ..
T:123486 Link Com Port...

e. Select the RUN icon from the toolbar, and select “No” when the pop-up message asks “Do you want to read
program from module?”, as shown below.

EECENEEEEEECEE S _EOR

Coil /Contact: — Capacity: 1196 free space.
Symbol:

QoL

¥:Uzed
1:1254567894ABC

Z:1234
¥:1234567894BC

Q:12345678 P:1
*

T:1254567894BC

M:1253456T80ABCDEF L.
*

Do you want to read program from Module 2
T:123456 789ABCDEF L.

C:123456 780ABCDEF L.

R:125456 T89ABCDEF ../
G:123456780ABCDEF ..
H:1234567S89ABCDEF ,...J

007
L:12545678

D: 0 008
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f. On the Input Status dialog, click on M01 to activate the contact MO1 which will turn ON the Output Q01 as shown
below. The highlighted circuit shows the active part, and the first Output (Q01) on the connected smart relay will be

ON. See “Chapter 3: Programming Tools” for more detailed software information.

Bl i

Coil/Mantact: Capacity: 1196 fres space.
Symbol:

Qaol

*: Status ON
I:1234667804EC

£:1234

X:12345687894EC

Input S5tatus Tool

0:12345678 P:1 1 23 456 7 8 94EC

Y:T23456TSQABC ' m|m E|E m|m m|m | ||
x [7| [ [ [ (6] [ [ [ @) 7 6|
M:123456TROARCDEF L.l 7 m m m E

*
1 23 45 68 78 94AEBEC DEF

. 0
T:1234667894AKCDEF L. mmxv [H[HI[H[HIEH[HIEH[HI[H[HIEH[HIEHW
C:123456T89ABCDEF L.l N = [ﬂ|[ﬂ [ﬂ|[ﬂ [ﬂ|[ﬂ [ﬂ|[ﬂ [ﬂ|[ﬂ [ﬂ|[ﬂ [ﬂ|[ﬂ [a|

R:123466789AECDEF ../

Q06
G:123455T80ABCDEF L.l

H:123456TEOABCDEF L.l
00T

L:12345678

D: 008
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General Specifications

iSmart is a miniature smart Relay with a maximum of 44 1/O points and can be programmed in Relay Ladder
Logic or FBD (Function Block Diagram) program. The iSmart can expand to its maximum I/O count by adding 3

groups of 4-input and 4-output modules.

Power Supply

Input Power Voltage Range

DC Models: 12-28.8V
AC Models: 85-265V
24V AC Models: 20.4-28.8V

Power Consumption

24VDC: 12-point :125mA

20-point: 185mA
100-240VAC: 100mA
24VAC: 290mA

Wire Size (all terminals)

AWG 14/y2.6mm?

Programming

Programming languages

Ladder/Function Block Diagram

Program Memory

600 Lines or 500 Function Blocks

Programming storage media

Flash

Execution Speed

Sms/cycle

LCD Display

4 lines x 16 characters

Timers

Maximum Number

Ladder: 31; FBD: 250

Timing ranges

0.015-9999min

Counters

Maximum Number

Ladder: 31; FBD: 250

Highest count

999999

Resolution

1

RTC (Real Time Clock)

Maximum Number

Ladder: 31; FBD: 250

Resolution

Imin

Time span available

week, year, month, day, hour, min

Analog compare

Maximum Number

Ladder: 31; FBD: 250

Numeric values or function block current value, such as
Analog input(A), Timer, Counter, Temperature Input (AT),

C ther input
OpATE VEISUS OTAeT TpUts Analog Output (AQ), Analog*gain + Offset, AS, MD,

PI, MX,AR,DR ...
Environmental
Enclosure Type 1P20
Maximum Vibration 1G according to IEC60068-2-6
Operating Temperature Range -4° to 131°F (-20° to 55°C)
Storage Temperature Range -40° to 158°F (-40° to 70°C)
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Maximum Humidity

90% (Relative, non-c&densing)

Vibration 0.075mm amplitude, 1.0g acceleration
8-point:190g

Weight 10,12-point: 230g
20-point: 345g

Agency Approvals CUL, CE, UL

Digital Inputs
3.2mA @DC;

Current consumption

1.3mA @100-240VAC
3.3mA @24VAC

Input Signal "OFF”” Threshold

DC: <5VDC;
100-240VAC : <40VAC
24VAC: <6VAC

Input Signal ”ON” Threshold

DC: > 15VDC
100-240VAC : > 79VAC
24VAC: >14VAC

DC: 5ms
Input On delay 240VAC: 25ms  120VAC: 50ms
24VAC: 5Sms
DC: 3ms
240VAC: 90/85ms 50/60Hz
Input Off Delay
120VAC: 50/45ms 50/60Hz
24VAC: 3ms
Transistor device compatibility PNP, 3-wire device only
High Speed Input frequency 1kHz
Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required

Analog Inputs

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

Voltage Range acceptable

Basic unit: Analog input: 0-10VDC voltage,

24VDC when used as discrete input;

Expansion unit: Analog input: 0-10VDC wvoltage or
0-20mA current

Input Signal "OFF”” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal ”ON” Threshold

> 9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

Basic unit: A0O1-A04
Expansion unit: A05-A08

Relay Outputs
Contact material Ag Alloy
Current rating 8A

HP rating

1/3HP@120V 12HP@250V




Chapter 2 Installation

b
[9%)

Maximum Load

Resistive: 8A /point o
Inductive: 4A /point

Maximum operating time

15ms (normal condition)

Life expectancy (rated load)

100k operations

Minimum load

16.7mA

Transistor QOutputs

PWM max. output frequency

1.0kHz (0.5ms on,0.5ms off)

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

0.2mA
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Product Specifications

Part Number
SMT-EA-R10-V4
SMT-EA-R20-V4
SMT-ED-R12-V4
SMT-ED-R20-V4
SMT-ED12-R12-V4
SMT-BA-R10-V4
SMT-BA-RZ0-V4
SMT-BD-R12-V4
SMT-BD-R20-v4
SMT-CD-R20-V4
SMT-ED-T12-v4
SMT-ED-T20-V4
SMT-CD-T20-v4
SMT-ED12-R20-V4

SMT-MA-R8
SMT-MD-R8
SMT-MD-T8
SMT-MD-4AI
SMT-4PT
SMT-2A0
SMT-PCO3
SMT-PM04-V4
SMT-USB

SMT-BD-T12-V4
SMT-BD-T20-V4
SMT-CD12-R20-v4
SMT-EA24-R12-V4
SMT-EAZ4-R20-V4
SMT-MA24-R8

o
o
=1
o
=1
o
=
L
=
=

*1 Analogue inputs can be used as digital inputs. Number shown includes this.

Power
100-240VAC
100-240VAC

24VDC

24VDC
12vDC
100-240VAC
100-240VAC
24VDC
24VDC
24VDC
24vDC
24VDC
24vDC
12vDC

100-240VAC
24VDC
24VDC
24vDC
24VDC
24VDC

24VDC
24VDC
12VDC
24VAC
24VAC
24VAC

Digital In
6AC
12 AC
8 DC*

12 DC™
B DC*!
6 AC
12 AC
8 DC™

12DC*

12 DC*’
8 DC*!

12 DC*'

12 DC*

12 DC*’

4 AC
4DC
4DC

8 DC*
12 DC*
12DC™
6 AC
12 AC
4 AC

Digital Out
4 (BA Rly)
8 (8A Rly)
4 (BA Rly)
B8 (BA Rly)
4 (8A Rly)
4 (BA Rly)
8 (BA Rly)
4 (BA Rly)
8 (BARly)
8 (BA Rly)
4 (0.5A Trn)
8 (0.5A Trn)
8 (0.5A Trn)
8 (8A Rly)

4 (BA Rly)
4 (8A Rly)
4 (0.5A Trn)

4 (0.5A Trn)
8 (0.5A Trn)
8 (BARly)
4 (BARly)
8 (BA Rly)
4 (BA Rly)

Analogue In

2 (0-10v)
4 {0-10V)
2 (0-10v)

2 (0-10v)
4 (0-10V)
4 (0-10V)
2 (0-10v)
4 (0-10v)
4 (0-10V)
4 (0-10V)

4 (V. mA)
4 (PT100)

2 (0-10V)
4 (0-10V)
4 (0-10V)

Analogue Out

2 (V, mA)

No
Na
Yes
Yes
Yes

2 If module with keypad and display, Max 10 can be added keypad input Z01-Z04.

»¢ More information about Product Specifications to see “chapter 6: Hardware Specification”.

2 iSmart series compatible with iSmart V3 series

Comments

2 High Speed Inputs (up to 1kHz)
2 High Speed Inputs (up to 1kHz)
2 High Speed Inputs (up to 1kHz)

2 High Speed Inputs (up to 1kHz)
2 High Speed Inputs (up to 1kHz)
2 HSI (1kHz), RS485 Modbus, Link
2 PWM (0.5kHz)

2 PWM (0.5kHz)

2 PWM (0.5kHz), RS485 Modbus
2 High Speed Inputs (up to 1kHz)

Maximum 3 per Base Unit
Maximum 3 per Base Unit
Maximum 3 per Base Unit
Maximum 1 per Base Unit
Maximum 1 per Base Unit
Maximum 2 per Base Unit
PC-Link Programming Cable
32K Flash Memory Moduole
USB Programming Cable

2 PWM (0.5kHz)

2 PWM (0.5kHz)

RS485 Modbus, Link Function
24VAC Inputs and Power
24VAC Inputs and Power
24VAC Inputs and Power
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Mounting

DIN-rail Mounting

The iSmart relay should always be mounted vertically. Press the slots on the back of the iSmart and expansion
module plug CONNECTOR onto the rail until the plastic clamps hold the rails in place. Then connect the expansion
module and CONNECTOR with the Master (press the PRESS-BUTTON simultaneously)

Q0 ®®®®M®®

B N MLX20(#8x32)

FON| " ap
S0

Q
P4
0o 0O ®/®/ 214
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It is recommended to apply a DIN-rail end clamp to hold the iSmart in place.

+ - W ZERE B Al A nput X132 X3 e ) .
00 00000000 e 0000 Mounting Clip

L N AT 100-240%
-
o0

N m e
- a8l ° =

DC 24V input BxDCIALAZ 0~10V)

& [
[elelels]s]
W T \. Din Ral

Direct Mounting

Use M4 screws to direct mount the iSmart as shown. For direct installation of the expansion module, slide the
expansion module and connect with the Master after the Master is fixed.

4

(S

v - NI DB koo
o0 QQQ;;;' QJOO

QCav INPUTEOCIALAT 1-10Y]

M4 X20{#8x32)
o

OUTPUTRELAY/Ba

o
& =N
+ - HE2ZEWEEA A npat X2 xE
00 00000000 = Q000 T, NP 291
DC24v  Input 8x DC{AT.AZ O=10V) _:L}_:\l)mmmv \\M M4 XZ20 '.#Bxd-E,l
O (Y
) - )
Z@g @ = o~ =
O =
BN
f"f —
oo 00 o0 00 elelelelve)
% 9 %S FORE

(8] =y o
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Wiring
WARNING: The I/O signal cables should not be routed parallel to the power cable, or in the same cable trays

to avoid the signal interference.

& To avoid a short circuit on the load side, it is recommended to connect a fuse between each output terminals

and loads.
Wire size and Terminal Torque

= [
=X P ~] [ F—
mm2 0.14..15 1 0.14..0.75 | 0.14..25 | 0.14..25 | 0.14.15
AWG 26...16 26...18 26...14 26...14 26...16
=— GC (@
Nm 0.6
@3..5 @ c .
(0.14in) &) Ib-in 5.4
Input 12/24V DC
—0-10V Analog —0-10V Analog
1 2 1 2 3 L
I ]
A P29 A P2d P2 dP2d b=
+ - A1 A2 ‘ ] Asfi
=24V DC = RRRRARRR Al %+_ AERRARE Tf\fj?"
e 2L IV F2 L VI IV W)
56 2000000565 5 2000 0000 50o>esee
=_ ] = ]
W e DT I N e S
12 POINTS 20 POINTS
Input 100~240V /24V AC
v ac ~ LIL1T @ LiL 2@
00200V AC ~ X3 RRARRRR %3 RRRERRRRERARR
S0/60 Hz N|LZ] NN 17 N N DD
QD LD H QD QO LY LV eeeR H

=

L asE]

10/12 POINTS

=_ ]
\[;\77/,/,// o a;\;
20 POINTS
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Sensor Connection

Fuse 1
——— 24V DC + —
or w~
== 12vDbC —

oo ol e ©
BK | BK /7

Q0 Q0RYRVOD \\(\ézigg_g_g_gg_g_!!:_g: ] @

! i
/! i
[ reasE I
Output (Relay)
- ey \7w\\‘7‘7////////”’\‘\\\\\\\‘7‘//////’ e
$) ﬁ;:7)”::::::::::::::::::::::::::: !
P LA __.____]
20 00 00 00 o2 20 22 2o 22 2o 22 22 |
- | S —
.26V e Le @ — o
- M N
50/60 Hz B~} | "SR Y
_l_ L | | ‘ ‘U
or 12 125V — N/* E‘j 777]}7 ] U i ____2 ]
12... 260V A~ 1 12...125V —
50/60 Hz
Output (Transistor)
r——— e — T T T~ M—— T T e— \;H’\
2w R
o0 ©°© 0o ©0 oo 2o e 22 2o 2o 2o 22|

+ @ 0 @
2L\ —— — ! :
or i L

W P g Py
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I0 Link OR Remote 1/0 Link

AN N\ W . N

( Al A2 A3 A4 A B / A1 A2 A3 A4 A B ( A1 A2 A3 A4 A B
@@@@QQ@@ @@@@OO@@ o o 0 @@@@QQ@@
// RS485 // RS485 // RS485

The power supply and the 1/O supply should share the same power source. Only short circuit the first and the last
module.
When 1/0 link, the net can connect 8 products in max. (ID: 0-7).
When Remote I/O is available, it only can connect 2 products max (Master & Slave).
¢ More information about RS485 Model communication to see “Chapter 7 20 Points RS485 type Models
Instruction”.

@®-1A quick-blowing fuse, circuit-breaker or circuit protector
(2)-Surge absorber (43V DC)

(3)-Surge absorber (Input 24VAC:43V; Input 100~240VAC:430V AC)
(@-Fuse, circuit-breaker or circuit protector

®-Inductive load

(©-Comply with standard: EIA RS-485.

B type Indicator Light

There is an indicator light to indicate the status of iSmart (B type) smart, and the below table shows the
relationship between the light and the iSmart status.

State of light | Description

L g Power up, iSmart is stopping

+ Flicker slow(1Hz), iSmart is running
Flicker quick(5Hz), iSmart is under failure status
—Flash error

‘*‘ —Illogicality in user program

—Expansion model error
—RTC error
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PC Programming Software “SMT Client”
The SMT Client programming software provides two edit modes, Ladder Logic and Function Block Diagram (FBD).

The SMT Client software includes the following features:

1. Easy and convenient program creation and editing.

2. Programs can be saved on a computer for archiving and reuse. Programs can also be uploaded directly from an
iSmart and saved or edited.

3. Enables users to print programs for reference and review.

4. The Simulation Mode allows users to run and test their program before it is loaded to the controller.

5. Real-time communication allows the user to monitor and force I/O on the iSmart relay operation during RUN

mode.

Installing the Software
Install the SMT Client (free download from the IMO website):

i) setup - SMT Client ... . . ==

Welcome to the SMT Client Setup
Wizard
This will install SMT Client 3.44 on your computer,

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

Click Next to continue, or Cancel to exit Setup.

(_Nex> | [ Cancel |

Start Screen
Run the SMT Client software and the below Start screen will be displayed. From this screen, you can perform

the following functions

(B SMT Client )

File Help

EED B

Yersion:3.44

NEW NEW

LADDER FUNCTION
losic 4O BLock 1O-
PROGRAM

PROGRAM

OPEN OPEN

LADDER FUNCTION
1O

LOGIC BLOCK

PROGRAM PROGRAM
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New Ladder Program
Select File -->New -->New LAD to enter the development environment for a new Ladder program

New FBD Program
Select File -->New -->New FBD to enter the development environment for a new FBD (Function Block

Diagram) program.

Open Existing File
Select File -->Open to choose the type of file to open (Ladder or FBD), and choose the desired program file,
and then click Open.

Ladder Logic Programming Environment
The Ladder Logic Programming Environment includes all the functions for programming and testing the iSmart

using the Ladder Logic programming language. To begin a new program, select File-->New, and select the desired
model of iSmart, and the number of connected expansion units if applicable, as shown below.

Select Model Type [

Specifications
[
- . (1) Power : 100-240 VAC
— oN (2) Input : I1-Ié
3 g (3) Output : 4xRelay/8A
- —_ (4) Analog : No
(5) RIC : Yes
(6) PWM Cutput : No
Firmware (7) 1EHz Input : No
(&) High Speed Comm. : No
(10)Extension : Yes

Select Type

3.x "l (9) LCD/Keypad : Yes
DI/DO

|sMT-EA-R10 |
X:00-00
¥:00-00
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Menus, Icons and Status Bar

~N SN W B

The Ladder programming environment includes the following Menus, Icons and Status Displays

. Menu bar — Five menu selections for program development and retrieval, editing, communication to connected

controllers, configuration of special functions and viewing preference selections.

. Main Toolbar — (From Left to Right)

Icons for create a new program, open a program, save a program and print a program.

Icons for Keypad, Ladder view, HMI/Text edit and Symbol (comments) edit.

Icons for Monitor, Simulator, Simulator Controller, Controller Mode changes (Run, Stop, and Quit), and
Read/Write programs from/to the iSmart smart relay.

. Usage List — List for all memory types and addresses used with the current open program. Used addresses are

3T 35

designated by a symbol below each address.

. Amount of free programming memory available.

. Current Mode — Program mode, Simulator mode, Monitor mode.

. Ladder Toolbar — Icons for selecting and entering all available Ladder Logic instructions.
. Status Bar — Status of current open project and connect iSmart smart relay.

f LAD Version:

File Edit Operstion View Help 1

BRSO —

Capacity: 1200 free

Symbol: ]
: 001

002

1123456 T89ABC
112346678 P:1 003
1123466 T89AEC

1123456 789ABCDEF L. 004

T:123456789ABCDEF ..
005
1123456 T89ABCDEF ..

1123456 T8OABCDEF L.l

006
1123456 T89ABCDEF ..
: 123456 T89ABCDEF
007
L:12345678
D: 008

JoRET. gen | Ver:Ver:x.x Status:Stop OFFLINE Model:SMT-EA-R 10 mor |7 v




Chapter 3 Program Tools
Programming

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

DEREEEHEEEEEREeE e xaE
Coil/Contact:

101
Symbol:

Capacity: 1199 free space.
#:Used

001
I:123456T894BC
*

Z:1234

PC Mode: A

Click-&-Release

X:123466T89ABC

Edit Contact
Q:12345678 P:l

7 1
v (o |x !z I ERIL
T:1234667894BC ’
r Digital 111]:!ut, base module
s
M:123466789ABCDEF .. ’ 1 [EF | 01-08,04,08,0C
/
’
. T
T:123456789ABCDEF .. R s G
’
C:123456T89ABCDEF L. i * STR - " STR NOT -
s - ) i
R:1234567T89ABCDEF L.l 7 !
s
G:123456789AECDEF",1 iDK 5 | (Rl |
e
H:123456789ABCDEF ..
’ oot
’
L:12545678 ,l
s
D: 0 e 008
’
4
’

. Click-&-Drag

009

@MB@B&@MBMMMMBMMB&HI&&EE&@I&EB% =805 |5 Pe B

v

OFFLINE Model:SMT-EA-R10 [1p:01

Yz

The “A” and “L” keys or icons are used to complete parallel and serial circuits. The right column is for output
coils.

File Edit Operation View Help
Y EHEERC N @R @ A
Coil/Contact: Capacity: 1195 free space. PC Mode: A
Symbol: I0L Qo1
|
*:Used 001 _{ I *
1:1234567894BC o1 can |y
* ok 103 " 1
z:1234 002 —{ |— s | Coil column
X:1234567B9ABC . Y| for output
A 1
Q:12345678 P:1 003 * !
* \ \
Y:123456T89ABC . \
\ 1
M:125456T88ABCDEF L. ood Y H
A9
T:123456T80ABCDEF ) by i
005 . ;
C:1234567T80ABCDEF . i |
AY
R:123456T80ABCDEF . N i
006 \ |
G:123456T89ABCDEF . iy 9
AY 1
H:123456789ABCDEF ..l 007 ' |‘
L:12345678 ! v
N
. o * \
. e K \
\ 1
\‘ 1
1
oo WA g o 1
< ] ot >
(LT MMBMMBMMBMMB&HHB&&%&M@JE&B@E&@Q
[mm‘ gen Ver Ver:x.x Status:Stop OFFLINE Model:SMT-EA-R 10 lID:01 y
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Simulation Mode

The SMT Client software includes a built-in simulator to test and debug programs easily without the need for

downloading to a controller. To activate simulation mode, simply press the RUN icon. The program below is shown

in simulation mode, identifying the significant available features.

File Edit Qperstion Yiew Help

bEE EE - -~ BEEE (SNeP=eN

el

Coil/Contact:

*: Statuz OH
I:123456T80AEC

L:1234
X:123456T894AEC
Q:12345678 P:1
T:1234568T804ABC
M:123456789ABCDEF
T:TQS&SGTBBABCDEF
C:T2345GTSBABCDEF
R:123455789ABCDEF

G:123456789ABCDEF

H:123458TB0ABCDEF

Toggle
simulation

mode

1186 fres space

MOl

T0L1

! 4

s 4

[ [

Input Status Tool

=07 i

QF Q

T02

Active circuits

change color

. 1 23 45678 39ABC
L:12345678 ¢ v 0 T ] '
D: x [0| [ (01 [0/ 0 [ 6@ 6066

Force 10O
points

Establish Communication

Q

| High light

coil to view

current
[~ 7
( E] {:000
0000
o4

e —

7 ~
zJool.z
} Tog i:“'n } o4
10

Expand Anaiug
Analog 5
0.00 ::IJV
}_
Analog &

0,00 ﬂv
e

Analog 7

0.00 ﬂ‘i
—_—

Analog 8
=

0.00 Sy

_—

Show Curcent

The following is the simple procedure for establishing communication between PC and the iSmart smart relay.

a. Select “Operation/Link...

” as shown below.

——  —
-ll View Help

Link... |

L I

MNetwork set...
SD Card

Monitor
Simulator

Simulator Control

Run
Stop
Power
Pause
Quit

Read

T =T

Ctrl+R
Ctrl+T

Ctrl+U
Ctrl+0Q

Link Com Port

r3elect COM Port

Port: I'ICPIP

E

TCPIP: |nz—un—nn—41—nn—2?

Other ENO1 |

E

10.128.18.80() |

—Mode

f* S5ingle

= Search ID |r_1

b. Select the correct IP address where the programming cable is connected to the computer then press the “link”

button.

c. The SMT Client software will then begin to detect the connected smart relay to complete its connection.
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Writing Program to smart relay

From the Operation menu, select the Write function and write the program to the connected smart relay as shown
below, or press Write button to write program to connected smart relay as shown below.

AD Version:

View Help

File Edit QUEA$T00

BEE - CERECERNEER
Simulator ~
Coil/Contac . Capacity: 11— ;
Simulator Control .
Symbol: MO Write
Run Ctrl+R
#:Used v Stgp Ctrl+T 001
I1:1234567%
o ) MOS
2:1234 Quit Ctrl+Q 002
X:1234567 Read 07
e m!
Q:1234567 Compare. .. 003
¥:123456% RTIC Set...
Analog Set...
M:1234567 password... 004
* * 4 n
T:1234565617 Language
’ Module System Set...
* kk 005
C:1234567 Link Com Port...
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Online Monitoring/Editing

The SMT Client software allows for online monitoring of the currently running program during runtime.
Additional online functions include, I/O forcing, and Mode changes (Run/Stop/Quit).

+%|LAD Yersion:

EECErER D EERCORCD SO

Coil/Contact: To2 /-_- Capacicy: 1188 free space. PC Mode: HMonitor -
Symbol: T

oggle / o put . . .
#: Status ON R‘[_]N}'ISTOP 1 _| | O_ ngh llght C011 to
1:125456789ABC

X:123456789ABC —

9 03 M 7 ?
140000 140406
Q:12345678 P:1 003 | (PX‘ 00.00 } 03 j:oe,oo ] bl
[ [0 1o

o view current value
. 4
7:1234 o _lv‘l \ '\
ﬁ

¥:123456789ABC e —
Input Status Tool
M:123456 T89ABCDEF L. 1 23 45678 9 A B C : H H

=« * ()@@ Bl @@ 017 L Active cireuits | ey
T:123456789ABCDEF L.

#* x [0 @00 010 @0 0|06 66 change color oo v
¢:125456789ABCDEF Ll |z [3[@ (@[ | |
R:123456T89ABCDEF ol 345678 SAEBECDEF ~Analog 6

o * Hox v |00 (3] (7] 2 [0 3 ] B ) .00 v
G:123456789ABCDEF L | [ox ~ R

~Analog 7
H:1234567T89ABCDEF u.] =
‘_/ 007 0.00 =y
L:12345678 e
Force IO points . .
b: P 008 Status bar: filename, version, mode, =il 3_.,"
online/offline, SG2 mode and ID# |—

008 Smwtun:ent.l 3
< | >
LI LECAILE Y I LT I G [ T H R O ES FME P MR EE S OE @3 CA o | ped jos] [LH
i af o) el (Bel e e e L A S A P e

aene. gen [Ver:2.9 | Status:Run | OHLIHE | Model:SMT-EA-R 10 0L

kE

2 The SMT Client software does not support runtime logic editing changes. All logic edits to contacts, coils,

Timers/Counters, and circuit connecting lines must be written to the connected smart relay while in Stop mode.
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Operation menu

The Operation menu includes several system configurations functions for both online and offline setup. The

following explains the details of each function.

Operation Functional Description

Link... Select the communication port between PC software and controller

Network set... Network communication related parameters setting, network input and output mapping
setting

SD Card Memory card related operation Settings

Monitor Stop running or stop simulator

Simulator Self-motion simulator control

Simulator Control

Control running or simulator if not connect a smart relay

Run Run plc

Stop Stop plc

Power Simulator control power down

Pause Pause simulator

Quit Quit monitor or simulator mode

Read Read program form smart relay

Write Write program to iSmart smart relay

Compare... Read program form smart relay and compare difference with PC program
Check Error Check the user program for errors

RTC Set... Online function for setup of the Real-time clock/calendar

Analog Set... Setup analog input A01-A08 gain and offset

Password. .. Set a password for accessing the current program after upload to the smart relay
Language Change iSmart smart relay menu language

Module System Set...

Important setting functions of iSmartsystem, including module ID, RS485 model

function setting, expansion setting, etc.

Compare P§| e E3]
— Time Set
Index | Line | Deferent Type | s FC Clock
gg; ggz ggii Hour:Minuce | B | 13
003 00z Coil Year.Month.Day | 11 . | 3 . | 17
004 ooz Function Block - -
Daylight saving
005 003 CR Line .
004 003 Parameter | Mode: |HO -
Summer
w [ [ =[]
Minter
H: D:
Cancel
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Analog Set

a1
Gain(1~999): (10
Offzet (-50~+50) : [+0

B2

Gain{1~999): (10
Offset (-50~+50) : |+0

23
Gain (1~999): |10
Offaet (-50~+50) = [+0

Y
Gain(1-999): |10
Offset (-50~+50) : [+0

29

xl Nodule System Set f$_<|
L5 Set ID Remote I/0
Gain(1~993): |10 =
Current ID: 1 D
Offget (-50~+50) & |+0 New ID(D0-99): ,f " Master
" Slave
ke
Gain(l~993) : |10 get Expand I/0 Others
v M Eee
Offset (-50~+50) : [+0 I/0 Num: 0 - = KEEE
[~ Back Light
5 7 I/0 Alarm
Gain({1~999): [1g [7 2 Het
Offset (-50~+50) : [1g R3455 det DR Format Set
Comm. Mode: |8/N/2 - + Tnsigned
LE
Gain(1~999): [1g Baud Rate: |35400 « " Figned
Offset (-50~+50) : [+q Coil Record
+ None M

[}

Ranie: SUH=0

Cancel

Cancel |

HMI/TEXT

This function block can display information on 16x4 LCD screen:

1. Preset value or current value of function blocks, such as Counter, Timer, RTC, Analog comparator and DR register

etc. Under running mode, to modify the preset value via HMI is available.

2. Coils status, such as input coils I, Z, X and auxiliary coils M. Under running mode, to modify the M status via HMI

is available.

3. Analog input value (A, AT) and analog output value (AQ);

4. Build-in ASCII code and multi-language characters; Build-in Chinese characters; User-defined Chinese characters.

5. Telephone number.

HMI/TEXT editing and parameter setting interface, as shown below.

Fils Operation View Help

[EY

Coil
Svymb

Eeypad
v Ladder

Find
Eeplace. . .

Symbol. .

Data Register Set. ..
Analog Ouput Set. ..
I/0 Display Set..

v 3-Contact

11} S-Contact

[ B (]| @ [ ) ] ] e

(S |

<

:1234567559LECDEF J
1123456789 ABCDEF J
1123456789 ABCDEF J
:1234567559LECDEF J
L:

12345678

D:

More...

u]

Gl Compare [Go4 Reference (unit) v

I |101(unit) ¥
—

Analog Display Set...l

I

I "

M Mo2 | AL | |AO3 -
|- Phone Number _: | 2[ ! J[ 3
| | X T |X03(unit) ¥ -~ T =TT -~ -
| 5 Add |! : — Clear -[ Cancel
| N Z |zo4

-

( Multi Language (" Chinese(fixed) ( Chinese(edit) |

I Text Input 4 t
1
: 17#3%6&° (D*+,-,/0123456789:; (=>7?@ABLC
! DEFGHITKLENOPQRSTUVHXYZ[\]B_"abcdefl
i hiiklmnoparstuvwxzvz<c|=*@"24aadeéeeilin
: iEﬁﬁéﬁﬁéﬁﬁéﬁﬁﬁﬂéﬁﬁﬁf"&éELﬁ0§i2§é¢iﬁh
y $2zABBTIEEX3MUKIMHONPCTV S XUYDMUTBHE S0
1

¢EQ"aBY£2TivEEﬁ¥$c-“+a"J¥ﬁﬁﬁﬁE:

#01 |mo2 |mos |moa |mos |mos  |mo7 | moe
i
(Timer~ " [T0l Preset(unit) ¥
qoum‘-er |co2 current(unit) i
| Rrc 1 [ros presec e
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HMI/TEXT setting (step 1~7):

EECEREREREC PR OOk
)4 —

Coil/Contact: HOL ioy: 1177 fres space PC Mode: Program
Symbol: 101 l—l
ey ,I o I l [ } -
1:1234567854BC ! _®J
**% ~
z:1234 O = -
Edit Contact/Coil
%:12345678
0:12345678 RN N N -
riizoasers HOL  |mo2 | Hos  |moa  |mos  |mos |mor  |mee «[» . = EME diapley poge
i [~ (01-1F)
x:123456784 | 1 ﬁ O
T01=50.005cc Q@) | ™= |02 Currenc = - Funcrien
T:12345678 = ~ ~ T Comrer —|T01 Preset(unit) Mode [1 w| ({1-2)
5k 1101 ##'#“SB%‘—©—-——-— TO1 Current (unit) _O' .
€:12345678 TEST#TOl#g _  __ L _ RIC_ _ Displey
R:12345678 G Compare T02 Preset(unit) T03
) \ | T02 Current (unit) *O*
. 5 T02 © t
frizedsersl @ D‘I”I‘{ T =] [ros presec funit)
H:12345678 Anal Display Set... T03 Current(unit)
ok L{y—l M ¥ | 102 Ccurrent
1:12345678| [ Phdne Numbers 1 5 =
I B—
b: 0 @| N hdd 5 I—L| \
1
= s 5 \
GI lti Language vy Chinese(fixed) (" Chinese (edit) \
Text Input @ \\
N
hague’ ()*+, "n/0123456789:; ] ]
DEFGHITELANOPQRTUVAXYZ [\]6_] Display timer, counter, RTC...
hijklmnoparstuvwxvz+|-6 444as

used in program
011

I =

O Enter HO1 coil

@ Into HMI/TEXT edit frame

(3 Choice the “T”

@ Choice the “E”

® Choice TO1 current

® Choice TO1 current (unit)

(@ Choice TO1 present (unit), user can modify TO1 preset value when H coil enable and display on LCD.

Download to iSmart, and 101 turn ON, or press “SEL” if the H coils is set to mode 1, then the iSmart LCD will
display the first H text as shown below.

K, Press “N” or “N ” to choose the nearest H coil
II, Press “SEL”+“1” or “|”and “OK” update TO1 preset value (In this example, 050.0 can update, TO1

preset value depends on HMI/TEXT edit frame setting.)

HMU/TEXT Example:
Power ON and RUN (initial display) Press “17 (Z01) and display HO3 coil
ACID0-2404 Input § < AC ACAD0-240Y Input 6 x AC
(0] iSmart IMO FAY T

1.123456TE94RC V‘}W COMPLEYENT 7‘}‘
Z.1234 v c e 15,34 Q e
ﬁﬁ;%;fisr.{gu:m &oA TOE=60. 005cc &OA

SMT-CD-R20 SMT-CD-R2D

Ouipui 3% Reloy/0A Output 4« Relay En

@ Q@ @ @ @ @
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Build-in ASCII code and multi-language characters:

Multi-language characters including English, French, Spanish, Italian, German, Portuguese, Polish;
Also, according to the different settings, you can display Russian or Turkish characters.

Language Set @

(¢ Multi Language
Text Input

(" Chinese (fixed)

(" Chinese (edit)

Russian characters

I “#$%8&° ()*+,-./01234586

;i:g;ii‘s DEFGHITKLUNOPQRSTUVWXYZ[\]1B8_"abcdefs
~ ESTANCL hijiklmnoparstuvwxvz<c |6 "a23aaaééeeill
o e iffa F‘u_ ENvoddcuiuionnkH ACELNGOSZ23¢etnd &
= — s2zABBTIEEX3UUKIUNHONPCTY$XUYDWBHb 3D,
~ PORTUGUESE e aB¥I3TIVEARF o =T ¥URARE
(" CHINESE (Simplified)

|_r_ P_OILSEI-_ - Text Input

B I~ ' | “#$%&° ()*+,-. /012345 Turkish characters

:__W__; DEFGHI TELMNOPQRSTUVRXVzTrrTUO0—=vDCTUTUEeTR

— hiiklmnobqrstuvwxvz*|“G'éééééééééiii

.....

Select HMI language

|$u

85 Built-in Chinese characters, which read as following left of the HMI/TEXT editor window;
60 characters which user define, edit step 1~6 as follows right of the HMI/TEXT editor window.

Bo1  |moz |mos |moe |mos |moe |mo7 | moe
Timer -
Counter ’—L|
: RIC -
HMI/Text rz| G Compare =
H01 |unz |mos |mos« |Hos |mos |mor |mee 4| ™ Display | =] uul—_H K
: Analog Display Set... m =
Timer 'I Ehnn:qwmbir 2 = | _! [ J
§ Counter ] ﬁ M x Clear cance].
z
RIC -
G Compare = (" Multi Language T Chinese (fixed) (¢ Chinese(edit]
o Text Input
= Dtspla!a'- | = = = =] v
E - 5= \
T 1= b Clear | cancel s
_I oK Chinese Input rz| \‘ 2
i - Chinese Display
Text .I.nput. s — ) i Aa;i"“" e !d”:_l
ER$BE——SWHALAL+HRE DR SHE I WEE.
ERLEREFEFACLFRTHEATHE . T
FEASENHFAGRESARERSZHBE R = 4 Tt
REaFHRFEIGEANEZFHSELEZRT S exase | [0k | cances|
7507 R mX Na
N 7 - ERRRE

Setting telephone number (GSM module SMS function):

Build-in 20 HMI (HO1~H14) can be set telephone number for SMS alarm. When HMI which set telephone is
enabled, iSmart save text information. Extension GSM module send this HMI text to telephone after reading this
HMI text.
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HMI/Text X
#01  |moz |Hos |mos |mos | mHoe_ _|mo7 | moe |
[ lsaeiin L Dt [ sty 3]
"Analog Alarm! i,/ ©utr [co2 Currenc(unic) \ v]
| Reset#101 @ ¢ RIC  [Ro3 Current ~]
1= _A_O_lf_#_#.' .#_#_V_ 25 _,E G Compare |G04 Reference (unit) j

Analog Display Set...

! 1

I [101 (un1t) ¥| DR |os j|<:urren:{u:]

Phone Number

| © Aad

M [101 >l |a IAOi(unit)_:;'J

X |x03(u.n1t1 ]v Clear | Cance}’l

Z |zd¢(unit) ¥
~

S e ————

Linel set telephone number (shown as (1)).
Only set by dialog (5) and max 15 number
characters.

Line2~line4 set text information (show as
(2)), include preset value and current value
of function block, coil status (shown as (3))
and ASCII characters (shown as (4)).

Text Input
I 178 $%8” ()*+,-./0123456789:;<=>?@ABCi
@) DEFGHI [KLENOPOQRSTUVAXYZ[\10 " abcdefxs]

ifARENVOG06uUNUORARF ACELNGOSZZacetns
$2zABCCDEFGGHIT TKLUNOGPRSSTUUVYZcz15

e

Example:

sii ¢EQ " aBY¥S2TLwvEAR¥Co "+ J¥nHAAE
_{Htfl
|
Stop display Run display
1386111 FHONE
bnalog Alarm! tnalog Alarm!
Reset#lil Eeset OFF
ADT =g #HV AQ1=09, 00V

Example: HMI/TEXT and Z keypad input function

1, iSmart saved HO1 display information
(MO1 status and AO1 value) when MO1 is
enabled rising edge.

2, Extension GSM module send SMS to
telephone (HO1 linel number) after reading
message (HO1 line2~line4 text information).

Power ON and RUN (initial display)

Press 17 (Z01) and display HO03 coil

ACADD- 2400 Input & xAC
IMO Fay T
1.1234567B9ABT Voﬂ
Z.1234 y Q e
0.12345678 (V)
RN Fri, 1127 & A
SMT-CD-R20

ACHN0-2 40 Input & x A0

VoS

So%

IMO EAY T2
CONFLEVENT
15.34
Toz=60.005:¢

SMT-CD-R20
Output 4« Relay/$A

@ @

Q
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ACAND-240W Input 6= AT

[ ismart
COMPLEMENT Paw

0y, a3 e e

To3=a0_00=
Do In g
||

SMT-CD-R20

Qs <hx Relay! A

@ @ @ (O Press “SEL” to display cursor

@) Press “1”, “|”, “<, “—” to move cursor

3 Press “SEL” again to choice modified position

LRI

@ Press “1”, “|” to change number and press “«”, “—” to move cursor

® Press “OK” to make sure the modify value

ACH00-2400 Input 6 AC
IMO FAT

1.123456TH0ARC VGW
.18 J ¢ e
LR [NV |

SMT-CD-R20

Qo 4 % Relay (60

@ @ @

Press “«” (Z02) to disable HO3 coil, and the LCD display changes to initial frame.

Press “|”’(Z03) to reset Timer (TO1. T02. TO03) as program designed.



Chapter 3 Program Tools

Program Documentation

The SMT Client software includes the ability to document a program using Symbols and Line Comments.
Symbols are used to label each 1/O address up to a length of 12 characters. Line Comments are used to document
sections of a program. Each Line Comment can have up to 4 lines with each line containing up to 50 characters in
length. Below are examples of entering Symbols and Line Comments.

Symbol...

The Symbol editing environment can be access through the menu using the Edit>>Symbol... selection or using the
symbol icon on the main toolbar shown below.

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

Eile I ervion Yiew Halp

= . = =
B gl O L RE LR O
: Eerpad —T \pacity:1188 tree space. i
| W e
Laddar I 03
_— Hreda Cirl+l ani
B B —— e [t . . . -
" Contact/Coil Symbol
z:a
Eind on:
e Egplace _..-d"_’ Elsnsne Type: Iz =
et e
o T o Lommmiee, [ it [iseans o
P Ionl Start "
F11id I!-l.: Eagianar Sal .."" . .II1,3- RETursn ®
fpalag Oaput Sek -t # T Ilflil
ey 1O Bl Sut 7 = ooa | To4
11 . .
v ICantact e - : -E:
Tiil  S-Camtaet '..-"’ '4-" | 107
. P - oos | To8
C:123456TOORBCDER L) o .~ | 109
& - |
- . | Toa
R1123456785ABCDE L 108
L oo | 100
G:AZ345ETEFARCDEF L] i~ |

#

-
H:2Z3456TAPABCDEF W
# oo
Fl
-

Lia2345478 4
&

1 L le .
MoTe. . . Display Emshle
) .
. T Concact/Ceil [+ Eoth
T Symbol
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Line Comments

The Line Comment editor is accessed by clicking the “W” icon on the Ladder Toolbar. After clicking on the “W”
icon, to drag the line number you want to comment and release, and then type the desired comments and press OK.

X:123456T89AEC
Q:12345678 P:1 005
¥:1234567T894BC 101 Rel
elease
M:123d56769ABCDEF Ll 00d _{ |
Stare -
and edit...
T:123456789ABCDEF L) Ifllz
ES S

005 !

C:1234567T89ABCDEF L. Re:u:ln ’
Fa

£:123456T89ABCDEF Ll

00 Ed O/
G:123456TE89ABCDEF Ll \

Lime 13 |--cmmmmm A

H:123456T89ABCDEF Ll

Qo7 Line 2: |Main program and total time
L:12345678 HE R ]

Line 4: Chck & drag
p: 0 008
m“ o . Cancla ‘ \
A"

nra \
<
1 2 ) ) ) ) i) ) i) e 3 5 0 ) P 3 98 18| [ D;:
NONE, gen Ver:x.x Status: Stop OFFLINE Model: 5G2-20V1-D ID:01

Analog Output Set...

The AQ editing environment can be access through the menu using the Edit>> Analog Output Set... selection
shown below. CH1~CH4 correspond to analog output AQO1~AQO04.

The range is 0~4095 if the output mode is voltage mode.

The range is 0~2047 if the output mode is current mode.

The preset value of AQ can be set as either a constant or a code of other data. The output mode of AQ and preset
value are set as below. More information about output mode and displaying to see: Chapter 4: Relay Ladder Logic
Programming-AQ (Analog Output).

AQ output mode (current or voltage) depends on the current value of DRDO~DRD3 register. The current value
of DRD4~DRD7 decides the AQ output value!

File Operation ¥iew Help

EEIENCETE RS

Ceil| Heypad

Zyml| W Ladder Analog Ouput Set ['5_<|
*: 04 Undo Cirl+Z Mode Preset
I:1l cHL |1 ~||u | |z000
* Voltage mode, reset walue when
Z:1] stop DRDA--AQ output:07.32 ¥
Find. ..
g1 Beplace.. ciz [z +|[a «[fo1
HMI Text. .. Current mode,reset walue when
Q11 sembol. stop

Data Register Set. ..

I/0 Display Set. .. Voltage modfd

v 3-Contact

T:1l] GS-Contact CHd |4 ~

*

C:123456789ABCDEF L DEDT——&Q DDR

R:123456739ABCDEF J
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The below table show an example for the setting value and output results.

Mode Register Output Value Register | AQ output value
DRDO0=0 AQO01=732
Channell | AQ output mode 1: voltage mode | DRD4=3000 (DRD4/4.095)
and reset value when stop; AQ output 7.32V
DRDI1=1
Channel2 | AQ output mode 2: Current mode DRD5=A01%4.095 AQ02=A01
Current mode 0~2047 | Current mode 0~500
and reset value when stop;
DRD2=2
Channel3 | AQ output mode 3: voltage mode DRD6=V0174.095 AQO3=V0I
Voltage mode 0~4095 | Voltage mode 0~1000
and keep value when stop;
DRD3=3 AQ04=500
Channel4 | AQ output mode 4: Current mode | DRD7=2047 (DRD7/4.095)
and keep value when stop; AQ output 20.00mA

»¢ When output value type of AQ is set to constant, AQ output value changed by DR value (AQx=DRx/4.095);

»¢ When output value type of AQ is set to other parameters variables, DR value changed by AQ output value
(DRx=AQx*4.095).
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3-Contact/5-Contact

There are 3-contact and 5-contact edit modes available in iSmart LADDER mode.
In 3-Contact mode, there are three inputs and one output available in one ladder line. And the maximum line
number is 600.

File Edit

Operation View Help

s S IERES TR

none. gen

Yer:3.5

Coil/Comtacs: Q01 Capacityill36 free space. PC Mode: Program
- 8 it 8
*:Uzed ool [ I |
1:1234567894BC
N
z:1234 ooz
¥:123456769AEC
Q:12345678 F:l oo3
N
¥:123456789REC
M:1234567689ABCDET L. 0o
T:123456789ABCDEF L.l
oos
C:123456759ABCDEF Ll
R:123456789ABCDEF L.l
o0&
G:123456789RBCDEF L.l
H:123456789ABCDEF Ll
007
L:12345678
D: 0 .
Hore. ...
003
010
011

B 8 [4E 4Pl fro! B! ol [4Erol Mol 4frol HRol l4F ! L8 161 1251 4! 5] 5] 28] L8] 1251 M| 1= 11

Status:Stop OFFLIFE Model : 562-20VT-T In:o1

In 5-Contact mode, there are five inputs and one output available in one ladder line

File Edit Operation View Help
5 e (] [S] ) m] fs]

none. gen

Ver 3.5

Coil/Contact: Q01 Capacity:1194 free space. PC Mode: Progrem
fymbel: T01 10z 103 104 105
| Il Il | Il
+:Used 001 I I I Il I
I:1234567694EC
srwa
7:1234 ouz
X:1234567891EC
0:12345678 P:1 003
s
Y:1234567894BC
M:1234567894BCDEF L. 004
T:123456789ABCDET L.
oos
€:1234567894BCDEF L.
R:123456789ECDEF L.
006
G:123456789ABCDET L.
H:1234567894BCDEF L.
007
L:12345678
p:o0 oog
Hore. ..
oog
o010
011

bt B 48 ol ol ol Mol 1ol HErol ol el 4P L' (! (1 151 Y 5] R (28 L3 5 B! & 1Y

Statuz:Stop OFFLINE Model SGZ-Z0¥T-T inm

In 3-Contact mode, if the ladder line is more than 200, the mode cannot change to 5-Row.

In 5-Contact mode, if the input coil number is more than three, the mode cannot change to 3-Ros.
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Data Register Set...

The content of Data Register is either unsigned or signed, it can be set as shown below. Selecting Unsigned, the
range of DR is 0~65535; and selecting Signed, the range of DR is -32768~32767.

File Edit View Help
Ij Momni tor 5 Hodule System Set [5_(|
[ Coilscont] Simulator Set ID Bemote I/0
ol ot -
Simulater Control
= f» O
Syubol: Current ID: 1 >
E Ctrl+E (" Mazter
un v New ID(00-99): 1
W= 1T3ed v Stop Cirl+T ~ glawve
I:12345
Set Expand I/0 Others
z:1234 Quit Ctrlte I/0 Num: 0 - g 1;[ EEEP
een
. Read [” Back Light
£:12345 . [ I/0 klarm
frite [~ Z et
Q:12345 Compare.. R3485 Set
RIC Set... Comm. Mode: |3/N/2 -
T:12345
Analogz Set. ..
- = 35400 -
Mo 12348 Password, .. Baud Rate:
' Language Coil Record
odule “ Nome M N
Modul e
Ti1z345 M
Link Com Port. .. Range: suM=0
C:12345 V89 LECTEF 10

After the operating above, the Data Register editing environment can be access through the menu using the
Edit>> Data Register Set... selection shown below. The preset value of DR can be set as either a constant or a code
of other data type. For more information about DR to see: Chapter 5: Relay Ladder Logic Programming-DR (Data

Register).
File BiiES Operation Yiew Help
Select Model. ..
Coill  Reypad free space. PC Mode:
Symh| ¥ Ladder
lnda CirltZ
*: g DR No. | Type | Value Range N
I DROL 65535 0-65535 5
DROZ 01 01-04 DRol
CER S DRO3 00000 0-65535 oooon [RROL
- DRO4 00000 0-65535 65535
i1 apiase. . DROS 00000 0-65535
WML/ Text. .. DROE 00000 0-65535
Q1 Symbel DRO7 00000 0-65535 ooooo [PROE
DROS 00ao00  0-B5535 ATOL
. : DRO9 00000 0-65535 I
Tl Analog Ouput Set. .. ¢ | = b
I/0 Dizplay Set... — —
M-l
w 3-Contact Cancel
T:1 S-Contact I

DR is set as signed shown below.

Data Register Set

DR No. | Type |Value | Range 2 DRO1
DROL H 32767  -32768~32767 — noonoo [DROL
DROZ2 01~04 32767
DRO3 -32768~32747
DRO4 -3276B~32767 |
DROS -32768~32767 ooooo [DROZ
DRO& -32768~32767 ATOL
DROT -32768~32767
DROZ -32768~32747
DROY -32768~32767 ¥
< | =
=
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Special DR Register Function

If the special DR coil, DR65~DRFO, is used as a special register, it does not need to be enabled; it works as
common register (its current value will equal to the pre-set value) once it is enabled.

The DR65~DRFO can retain the current value when stop or power down.

DRDO ~ DRE3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode 0, voltage mode and reset value when stop;
DRD1 AQO2 output mode 1, current mode and reset value when stop;
DRD2 AQO03 output mode 2, voltage mode and keep value when stop;
DRD3 AQO04 output mode 3, current mode and keep value when stop;
DRD4 AQO1 output value Analog output value 0~4095;

DRDS5 AQO02 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

DRDS I/O interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DREI~DRE3 | Reserved;

DRC9~DRCF and DRD9~DRFO as special registers used to store status, the output current value function is as
follows:

No. Function description
DRC9 Output pulse number of instructions PLSY
DRCA ATOI current degree Fahrenheit Used as normal registers when no ATO01~AT04
DRCB ATO02 current degree Fahrenheit input, such as don’t connect with extension
DRCC ATO03 current degree Fahrenheit module 4PT;
DRCD ATO04 current degree Fahrenheit
DRCE Save RTC function mode5 sunrise time
DRCF Save RTC function mode5 sunset time
DRD9~DRDF | Keep RCT value Year/Month/Day/Week/Hour/Min/Sec
DREO Keep No. of last enable | The configuration is in Model System Set Dialog.
M/N When running, the number of last enable M/N will be
kept in DREO.
DRE1~DRE3 Reserved
DRE4 AO05 input electric current | Used as normal registers when no A05~AO08 analog
0~2000 input, such as don’t connect with extension module
DRES A06 input electric current | 4Al;
0~2000
DRE6 A07 input electric current
0~2000
DRE7 A08 input electric current
0~2000
DRES AO01 current value 0~4095 Used as normal registers when no AO1 and A02 analog
DRE9 AO02 current value 0~4095 input, such as AC type;
DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04 analog
DREB A04 current value 0~4095 input, such as AC type or 12points DC type;
DREC A0S current value 0~4095 Used as normal registers when no A05~A08 analog
DRED A06 current value 0~4095 input, such as don’t connect with extension module
DREE AO07 current value 0~4095 4Al.
DREF AO08 current value 0~4095

DRFO Reserved
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View menu

The view menu includes software display option selection. The following explains the details of each function.

ety l Help Functional Description

v 1/0 Display usage list

v Function Display function block and parameter
v Capacity Display capacity left space

Monitoring or Simulation coil status (I, X, Z, M, N)
Simulation 10 Link W status(only RS485 type)
Monitoring or Simulation analog input AO1~A04(only DC type)

v Trput 5tatus Tool
Data Link Statuz Tool...

v Simulation &nalog Taool...

v Expand Analog Tool... Monitoring or Simulation expand analog input A05~A08

v High Speed Input Tool... Simulation high speed input(only DC type)

v AT Tool... Monitoring or Simulation expand temperature input ATO1~AT04

v Ladder Toolbar Display Ladder Toolbar
Input Status Tool ullllll].a [X| Expand Analog AT Tool [§|

12345678 9ABC | -Analog 1 [ -anazoo 5 o p—
I [El[ﬂll|[ﬂ|[ﬂ|[ﬂ|[ﬂ|[ﬂ|l|[ﬂ|[ﬂ|[ﬂ| l\ 9.99 —| o | I :IIV Ilﬁ.Sﬁ ok Ill’]‘_ﬁ :’F
x (71| W 3 () (A A R 1 J 7 —— ——
z [a|[a [a|[a| ~knalo§ z= ~2nalog & 2

0 12345678 9ABCODETF |345 —l on [4.00 —b [16.00 @ -14.9 —-c
=2 el el el iRl ] ﬂ—l = ——

[m= ~| QRO EEEAAGDEEEARDEE || aneies 3 - Analog 7 I_m;‘“ N
Iﬁ 36 - om [5-00 :Ilv [20.00 mn ) =5
IOFF

Value ~Enalog 4 iy IGUU.U —:'F

HS-I01: [100 I2 a1~ om [o-61 jv [02.44 R
OFF e —

BS-I02: |1

Hide Current |

® Analog input AO1~A04, correspond to coil input 109~10C;
When analog input increased to 9.98v, the coil input set ON;
When analog input reduced to 5.00v, the coil input set OFF;
® Expand analog input A05~AO08, the input data value 0~9.99v, and current display mode 0~20.00mA;
Expand temperature input ATO1~AT04, the input data value -100.0~600.0°C;
® High speed input tools, used for simulation high speed input 101&102.
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FBD Programming Environment

The FBD Programming Environment includes all the functions for programming and testing the iSmart using the

FBD programming language. To begin a new program, select File-->New, and select the desired model of iSmart, as

shown right. FBD programming operation is same as Ladder.

Menu, Icons and Status Bar

FBD environment include menu, icon and status bar refer to below figure.

B FBD Version: — [Untitledl]

B File Edit Operation Yiew Window Help 1
ElEECIFIRIEEEERCICIEEREEIR 2
5 B (][] (o) [ 3] (68 [ [+ [ | [ [ [ [

de: 5
Timex: 01
Cur Valuel: 0.00
Fre Valuel: 10,00

mo.

IE.E.E@E.-.E..@@@E4

Cral AT A

1. Menu: 6 menu options, including file operations, editing, and iSmart communications settings, configure the

special features, display settings, help information and other functions.

2. Tools bar: The first line of icons from left to right in turn is expressed as: new, open, save program icons,

monitoring, simulation, control mode change (RUN, STOP, QUIT), read program from iSmart, write program to

iSmart; The second line of icons from left to right in turn is expressed as: button panel displays, FBD display, HMI

/ TEXT editor, comments Symbol Editor icon, the parameter list, etc.;

3. Programming Area: Coils and logic function blocks which need to be edited should put into this area and use the

connection to connect.
4. FBD tools bar: Each option can be chosen to edit the coil and function block instructions.

From left to right for normal selection operation, connection, coil,

‘ D? H h|-| ||30|"1 IJ ‘Fbl/‘l ‘ :"g| ‘ X | LDJ logic function blocks, special function blocks, scissors operation,

deletion, and annotation tools.

5. Status bar: Indicates that the current program and the connection status and other information iSmart .

Programming

The program can be edited by mouse, the following example describes the instructions for programming. Click

the right mouse button, selecting “Constants/Connectors” on the appearing screen like below left one, or simply

click on the FBD the toolbar (see below right), then all available coil icons will come out.
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Select all Ctrl+i

Line

Constants/Connectors

Logic Block “—

Funtion Block ES AT VI EN B B9 e g | Fel foll | KT [F S [ S e ] o] [2T] [59

Inzsert Comments m E

Fipnd. .. Intitled2 Ver:*, * Status:Stop OFFLINE Model: SG2-20VI-D

Were selected symbol "M" and the "Q", the icon will be put to the editor area, and used to connect the two coils
connected as the left part of (Operation 1~3); if multiple cross-connections, they can use "scissors" functional

separation of the connection shown in the following figure the right part (operation 4);

BFBD Version: - [Untitled2] =13

B File Edit Operation Yiew Window Help Oparaticnil ey ¥ insowiBe1s
FoEXEREeNA Y g EcERNB e e xaa
G5 B [ ) o) ) (2| () (3| [ [an) ' (s (<3| [ 9 ][] | 2] ) ()| [ ) | o e ) [0 [ | R R

OFFLIKE
]
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Simulation Mode
SMT Client build-in simulation test function, the following diagram shows the display characteristics in

simulation mode.
B E;l.le Edit Qparat:l:m ‘h" Window Eulp

Simula. . |>( Expa. .

Active circuits

change color

mode: 1
_—— Counter: 03
Timex: 01 el
Cur Valuel: 4|40 S e
Fre Valuel: 5|00 :

¥o1

BOO3

mode: 1
Counter: 01
Cur Value: 2

Pre Value: 100V,
~

Display function block current

value and preset value

8 rile Ed:l.t Qparat:i:m Yiew Uindow Help

Active circuits

change color

mode: 1
T Counter: 02
Timer: 01

Cur Value: 1
Cur Valuel: 4| =R e
Fre Valuel: 8| e vaduss

Boo3

mode: 1
Ceumses: 01
Cur Value: 5

Pre Value: me"\I
N

Display function block current
B Cl@ e E]g g“& @ [E[. M value and preset value

0 12 34567 9ABCDE
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Symbol and Parameters list

FBD list symbols for coils and function blocks which only been used in program and will comment tags appear

in the program.

File

Operation YView Window Help

Select Model

B [

ZERINEENT

Bl o EGREE

Undo Ctrl+Z
Eedo Ctrl+t
Cut Ctrl+%
Copyw Ctrl+H
Paste Ctrl+y
Delete Del

Select ALL Ctrl+d

Clear Comments

Find...

HMI/ Text

Properties

Parameters List...

Space

timer

counter

(5] (L] | e | A (A | (=] | [ (3]

mode: 5
Timer: 01

Cur Valuel: 4 00
Pre Valuel: §.00

mode: 1
Counter: 02
Cur Value: 0
Ere Value: 57

sutput
¥01

counter

Reset
NHo1

mode: 1
Counter: 01
Cur Value: 0
Pre Value: 100

iﬂnna .

Symbol also can describe the function of main program. The following diagram operation, click the toolbar
"Comments", Comments configuration dialog box appears, edit and click "OK", notes will be displayed in the

programming interface, and can be moved by dragging the mouse position.

B File
BEEE

Edit

,@EEI

| éﬁﬁéb@ﬁhi
EEFECaEC G e

=
L N L)

alel
HEYRYEY

main program control

test1122. gfb

| Status:Stop

Pre Valuel:

.00
.00

Fre Value: 57

sountexr
EOD2

Resec
Hol

OFFLINE | Model:S62-20V1-D

mode: 1
Counter: 01
Cur Value: 0
Pre Value: 100

output
Y01

g

| Page:1-4 |

|2

| £
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Parameters List:
Parameters list display coils and functional blocks which used in program and explain coil functions and tags,
function block settings and markings and other information, as shown below.

File Dbk Operation View Window

E Select Model

@ E KeyPad Ctrl+k : -
| = v FED Ctrl4F Parameters List g|
—Block List- - Block Parameters |
Undo Ctrl+l = i
Red Ctrl+Y E mode: 5
BOO1 Time Base: 0.01Sec
ctrl+X OR Preset Value: 5.00
- Label:
=0p¥ Ctrl+ e
De] B003 Counter v —
Select All Ctrl+i 3
Clear Comments | <5l > Ml ..
Find... Close |

HMI/Text

Parameters List...
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LCD Display and Keypad

Keypad

Most iSmart CPU units include the built-in LCD Display and Keypad. The keypad and display are most often
used for changing timer/counter set points, controller mode changes (Run/Stop), uploading/downloading to the PMO05
memory cartridge, and updating the RTC (Real Time Clock/Calendar). Although, logic programming can be
performed from the keypad and display, it is highly recommended to only perform logic changes using the SMT

Client software. Below is an overview of the basic keypad and display functions.

Select (SEL) — Used to select the available memory and instruction types for editing. Holding the Select button will
display all “H” HMI/Text messages on the LCD.

OK — Used to accept the selection displayed of an instruction or function. It is also used to select any of the Main
Menu options on the LCD.

Note: Press the “SEL” and “OK” simultaneously to insert a rung above the current active cursor position.

Escape — Used to exit a selected display screen and go to the previous screen. When in a ladder display screen, press

the ESC to display the main menu.
Delete — Used to delete an instruction or rung from the ladder program.
The 4 navigation buttons (1<« |—) are used to move the cursor throughout the functions of the iSmart display or

active program. The 4 buttons also can be set programmable input coils Z01-Z04 (‘1’= Z01, ‘«—'=202, ‘|’=7Z03, ‘—’
=704);
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Original Screen
LCD displays 4-line state

© Original screen as power on

Input state
E G e o e Keypad input Z01-Z04 state
OFF
+ Zenable
IUI8] iSneart % Z disable
Output state 3234567 894R0
T3 3 ° B 7 enable and ON
; g’;F ““““: LE: ho\" [ Z enable and OFF
0. 1 4b
— RTC: week hour minute
Mode display | e
RUN mode
STOP maoie
Press the button:
ESC Enter Main Menu screen

Under LADDER Mode,DRDS8 current value=0, display the state of relays (I/Z/Q < X/Y
SEL+T! |[oMoNoTo CoR oG o Ao AT < AQ) « Original Screen

orTl Under FBD Mode, DRDS current value=0, display the state of relays (I/Z/Q < X/Y & M

< N e Ao AT < AQ) < Original Screen

SEL+« — |When display A05~A08 value, change voltage or current mode
Or <« — |When display AT01~AT04 value, change Celsius display or Fahrenheit display

SEL H Function will be displayed whose mode is 1 as the button is pressed.
SEL+OK |Enter RTC setting screen

© Expansion display State

Expansion Input state Expansion
B ON QOutput state
O] OFF M —_— 7 m oN

RN IMO B O OFF

Expansion o
module state:
B Linked :
s Not Linked o a—— RTC: year month day
0 Not Set
R Q@ @

% Expansion module setting: refer to Main Menu “SET”
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© Other Display State
Coils M. N. T. C. R. G status: (T/C/R/G display only Ladder mode)

Coils M2x~3x Coil status
(Can be M, N, H ON
T.C.R.G) " O OFF

Analog input AO1~A04: 0~9.99V

AD1=01. 00V
ANZ=0Z_00V
AD3=01. 30V
AD4=07, 04V

Expansion Analog input A05~A08: 0~9.99V or 0~20.00mA

A405=01. 36V Pross key: A05=05. ddmh
ADE=02. 57V —~_SEL+— _ | ADE=10.28mA
A0T=03. 94V . SEL+~ | A07=15. Tema
A08=06. 21V h A08=20. 00mA

Expansion temperature analog input AT01~AT04: -100.0~600.0 Cent degree or -148.0~1112.0 Fahrenheit degree

AT01==0100.0°C bress key: AT01=-0148.0°F
AT02= 0600.0°C — SEL+— | AToz= 1112.0°F
AT03= 0193.2°C | © < SELi— > | AT03= 0379.7°F
AT04==0017.1°C | AT04= 0001.2°F

Expansion analog output AQ01~AQ04: 0~10.00V or 0~20.00mA
% Setting voltage mode or current mode, more information to see: Chapter 4: Relay Ladder Logic
Programming-AQ(Analog Output).

AQO1=10, 00V AQO1=10, 00V
AQDZE=Z0, 00mA Run b AL0Z=20, 00mA
AQOE= ADL W St AQO3=01. 22V
AQOd= V01 md AQD4=04, BEmA

© Hidden /O interface function:

iSmart can display the states for 14 sorts of coil, as shown in below table. Each bit of DRDS8 current value
(except bit 14 and 15) determines the corresponding IO interface to be displayed or not. When one bit equal 1, the
corresponding I/0 interface is hidden (mean you cannot display the I/O interface by pressing SEL+T { or T ).
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Num /O interface DRDS current value
0 1/Z/Q 101~I0C, Z01~Z04, Q01~Q08 | Bit0:* always display
1 XY X01~X0C, Y01~YOC Bit1:=0 Display; =1 Not displayed
2 Ml MO1~MI1F Bit2:=0 Display; =1 Not displayed
3 M2 M20~M3F Bit3:=0 Display; =1 Not displayed
4 M3 M40~MS5F Bit4:=0 Display; =1 Not displayed
5 M4 M60~M7F Bit5:=0 Display; =1 Not displayed
6 N1 NOI~NIF Bit6:=0 Display; =1 Not displayed
7 N2 N20~N3F Bit7:=0 Display; =1 Not displayed
8 N3 N40~NSF Bit8:=0 Display; =1 Not displayed
9 N4 N60~N7F Bit9:=0 Display; =1 Not displayed
10 T TO1~TI1F Bit10:=0 Display; =1 Not displayed
11 C CO1~CI1F Bit11:=0 Display; =1 Not displayed
12 R RO1~R1F Bit12:=0 Display; =1 Not displayed
13 G GO01~GIF Bit13:=0 Display; =1 Not displayed

Al AO01~A04 always display

AS A05~A08 always display

AT ATO01~AT04 always display

AQ AQO01~AQ04 always display

e.g., In order to hide some, I/O interfaces. You can set DRDS current value through running a Ladder/FBD program,
you also can set it by PC-LINK as shown below:

1. Open “Edit>1/O Display Set...”:

File QLM Operation View Help

Select Wodel. .. ElEIP @ >

(Coi11| Eeypad apacitv:1194 free spa
Symb| ¥ Ladder }/ I/0 Display Set @ 0z
Undo Ctrl4Z /| - Display LCD I/0 Set |—
LELE / W /Y (X01-X0C,Y0L-YOC)
I: 11 / ¥ M1(MO1-MLF)
2:1) W MZ (M20-M3F)
Eind. .. / V¥ H1(NO1-HLF)
x:1; Replace... / W N2 (N20-H3F)
T/ Taxt, . / W T({TOL-TLF)
Q: i: Symbal. .. | W C{CO1-C1F)
_ Data Register Set, .. IJ V¥ R{ROL-RLF)

Anal og Duput Set. | .

M d
M:1; W A1 {AO1-A0D4)

W
. o ¥ AS(ADS~A0S)
: 11 v 5K
o W AT(ATOL~ATO04)
C:123456789ABCDEF .. I AQ(AQD1-AQ04)

R:123456789ABCDEF L.

G:123456789ABCDEF L)

006 |
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2. Setting “I/O Display Set” as the picture shown below, and click OK :

1/0 Display Set )
Display LCD If0 Set
¥ X/T(X01-X0C,¥01-T0C)

[W M1{MOL-MLF)
[~ M2 (Mz20-M3F)
[v M1 (ND1-N1F)
[ N2 (Nz0-N3F)
[v T(TOL-~TLF)

W C{COL~CLF)

[ RI{ROL~ELF)

W GIGOl~G1F)

W AL{A0L~A04)
[~ AS(ADS~ADE)
[ AT (ATOL~AT0O4)
[ AQ(AQOL-A0Q04)

Cancel

3. Download the program.
This time I/O interface “M20~M3F, N20~N3F, RO1~R1F, A05~A08, AT01~AT04, AQ01~AQ04” are hidden:

SEL+T | |Under LADDER Mode,DRDS current value=1750, display the state of relays (I/2/Q <
orT XY oM I N2 < Te C e G e Al) < Original Screen

% 1/O interface can be hide in the same way in FBD.
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LCD Display Main Menu

(1) The Main Menu as iSmart under ‘STOP’ Mode.

Press “ESC” key on keypad after power on for entering into the Ladder main menu or FBD main menu, which

depends on the program format, Ladder or FBD mode in iSmart.

Menu Description
LADDER FBD h LADDER Ladder edit
FUN.BLOCK PARAMETER FUN.BLOCK Ladder function block
(timer/counter/RTC ...) edit
PARAMETER RUN FBD FBD display
RUN DATA REGISTER PARAMETER FBD block or LADDER function
block parameter display
DATA REGISTER CLEAR PROG.RAM RUN RUN or STOP
CLEAR PROG.RAM | PLC->CARD DATA REGISTER | DR display
PLC->CARD CARD->PLC CLEAR PROG. Clear the user program and the
password
CARD->PLC SET PLC->CARD Save user program to SD card
SET RTC SET CARD->PLC Read user Program from SD card
RTC SET ANALOG SET SET System setting
ANALOG SET PASSWORD RTC SET RTC setting
PASSWORD LANGUAGE ANALOG SET Analog setting
LANGUAGE INITIAL PASSWORD Password setting
INITIAL OUTPUT RECORD LANGUAGE Select the language
OUTPUT RECORD FORMAT Card INITIAL initially set Edit method
FORMAT Card IP ADDRESS OUTPUT RECORD | output Save r files to the card
IP ADDRESS SUBNET MASK FORMAT Card Format SD card
SUBNET MASK GATEWAY IP ADDRESS Set ip address
GATEWAY MASTER IP SUBNET MASK Set subnet mask
MASTER IP IAP SET GATEWAY Set gateway
IAP SET MASTER IP Set master station ip address
IAP SET Set IAP update flag
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(2) The Main Menu as iSmart under ‘RUN’ Mode.

LADDER LADDER h LADDER

FUN.BLOCK PARAMETER FUN.BLOCK FBb

PARAMETER RUN PARAMETER FBD block or LADDER function

block parameter display

RUN DATA REGISTER STOP RUN or STOP

DATA REGISTER PLC->CARD DATA REGISTER | DR display

PLC->CARD RTC SET WRITE Save user program to card

RTC SET PASSWORD RTC SET RTC setting

PASSWORD LANGUAGE PASSWORD Password setting

LANGUAGE OUTPUT RECORD LANGUAGE Select the language

OUTPUT RECORD NET 10 STATUS OUTPUT output Save r files to the card
RECORD

NET 10 STATUS NET 10 STATUS Monitor ] K NAI NAQ

Press the Button

Tl

Move the Cursor to select Main Menu

OK

Confirm the selected Function

ESC

Skip to Initial Screen

% iSmart can be modified, edited, cleared, and read user program only when it is under STOP Mode.

% As the program is modified, iSmart will automatically backup it to FLASH.

© Main Menu LADDER

|2|3

Line 1

1——m02—(C01
]J—(RUI

4 AX@I.—D—QO‘J—(GOI

|4|5 |6|?| g | Clolurn

MP1-c04—t01-PTO1
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Press the Button

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column)
2. Qxx = space = Qxx (only for digital and character position of 8 column)
3.7 = Space= T (all available but the 2,4,6 column of the first line)
1 1
SEL, lLleoeXeZeoQoeoYoMoe NesloKe Do To C o R e G < Fo I (the cursor
then T/ 1 located at 1, 3, 5 column)
2QeYeMeNeTeCeoeReGeHe LePe S ASe MD < Pl MX <
AR < DR &MU <Q (When the cursor located at 8 column)
3. (¢ Ao Y < Ps ( (When the cursor located at 7 columns, and the 8 column is set as Q,
Y, M, N)
4. (< P< (  (When the cursor located at 7 columns, and the 8 column is set as T)
SEL, Confirm the input data and move the cursor.
then «—/—
VN Move the cursor.
DEL Delete an instruction.
ESC 1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program to flash).
OK 1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function blocks
and set the parameters (such as T/C...).
SEL+DEL Delete a Line of Instruction.
SEL+ESC Display the number of the Lines and operation state of iSmart (RUN/STOP).
SEL+1/4 Skip up/ down every 4-line program.
SEL+OK Insert a space line

Operation Sample: more detailed to see Appendix A: Keypad programming in Ladder mode.
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© FUNCTION BLOCK program input
After into FUNCTION BLOCK, cursor flicker on “T”, press “SEL” key, cursor will into edit mode.
This time if press “SEL” key continuously. Ladder function block display in sequence:
T-C—-»R—»G—»H—-»L—-P—>S—F—>AS—>MD—-PI-MX—-AR—-MU—-T...

This time if cursor flicker on “T”, press “T /4. Ladder function block display in sequence:
T CoR-GoHoLoPoS—HF ASoMD-PIoMX—-AR-MUST...

rl 1 ré 1 r SU-SU 1 rl 1 re 1
14 | 1014 o1.00 | 14 | | a01 v | | |
loo.00  FTO1 | 000250 CO1 | 00:00 FROL | 02 vV ko1 | FHO1
L 4 L 000200 4 L oo:00 4 L 00.00v 4 ! 4
rl 1 r2 1 r 1 ; 1 : ]
1{101-01 | | ko1 it | | 00000 Riop | 00001 HRiop
|1 L H0 | o250  pPo1| |LowdQ01-Q01 FSO1 | 00000 FASOL | 00001 HIDO1
kog-09 4 L 00000 L 4 L 00000 - L gogo1 4
r 1 r 00000 1 r 1 rl 1
| 00000 Hop | |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIO1| |Lowd 00000 HEXO1| |Low] 00000 FaROL | ooo1 RiUoL
L 0po.014 1 L 00000 4 Lotoon 4 1 L pro1 4
Function PI and AR, more key display:
r 1 r 1 r 1 r 0o0ooo 4
| 00000 Hiop | QBT 4 ¢« /s | 00001 Riop Lowl 00000 Riop | QET. + ¢ /—y |Lowl 00010 Hiop
| 00000 PPIOL|——| | 0000.1FPIOL Low] 00000 FAROI|———— 5| Low] 00.01 F4RO1
Looo.otd 1 Logo.otd 2 Lolgoo 4 1 Loogoon 4 2

Operation Sample: more detailed to see Appendix B: Keypad programming in Ladder FUNCTION BLOCK.

OPARAMETER

Under Ladder mode into PARAMETER, press “SEL” key, cursor will into edit mode.
This time if press “SEL” key continuously. Function blocks display in sequence:
T—-C—-R—-G—->AS—-MD—-PI-MX—AR—-MU—-T...

This time if cursor flicker on “T”, press “T /. Function blocks display in sequence:
T CoR-GHAS-MD-PIoMX—>AR-MUT. ..

TO1 Co1 RO1 G01 ASO1
Ax= AO1 V V1= 00000
T =00. 00Sec C =000000 ON SU 00:00 Ax= AO2 V V2= 00000
OFF SU 00:00 G =00.00V V3= 00000
HDo1 PI01 NX01 ARO1 NUo1
¥1= 00001 Kp= 00000 V1= 00000 L1= 00000 ID=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 ¥1=0001
V3= 00001 Td= 000.01Sec 1 1 HL= 01000 1| | V2=DRO1
Function PI and AR, more key display:
PIO1 PIO1 M¥01 N¥01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL -
PV= 00000 SEL <2 | Ti= 0000. 1Sec ¥2= 00000 22T vas 00000
Ts= 000.01Sec 1 Td= 000.01Sec 2 1 2

Under FBD mode, Press “SEL” key, Block which used in program displays in sequence.
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© RUN or STOP
(1) RUN Mode (2) STOP Mode

o VOl — P ON

o 303 W 303

T Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu

ODATA REGISTER
Displaying preset value when the smart is STOP status and displaying current value when the iSmart is in RUN
status.

DRO1= 00000 DRO5= 00000
DR0O2= 00000 DRO6= 00000
DRO3= 00000 SEL+) | pRoT= 00000
DRO4= 00000 DR0S= 00000
Mo Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’then ‘T 4’ |I. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL+T/4 Tip-up/down page
©O0ther Menu Items

(1) CLEAR PROGRAM (Clear RAM, Program in flash and Password at the same time)
(2) PLC->SD CARD: save the program (RAM) to SD card program spare cartridge
(3) SD CARD ->PLC: read the program from the SD card program spare cartridge to iSmart (RAM)

CLEAR PROG. . EEAD
Write
TES TES TES
>H0 >0 >h0
(1) ~(3) Now Press:
Tl Move the cursor
OK Execute the instruction

ESC Back to main menu
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(4) SET (system setting)

content default
ID SET ID SET 01 [> [ID setting (00~99)
REMOTE I/O REMOTE I/O N - |Remote I/O Mode
(N:none M: Master S: Slave)
BACK LIGHT BACK LIGHT 5 = [Back light mode
(: always light x: light for 10s after pressed.)
M KEEP M KEEP v |2 [M: non-Volatile (\:Volatile x: Non- Volatile)
/0 NUMBER /0 NUMBER 0 |2 [Setting expansion, I/O module number (0~3)
/O ALARM /O ALARM J -> |Siren setting when is not available to Expansion
1/O Points (V:Yes x:No)
C KEEP C KEEP y = |in stop/run switching, Counter Present Value
Keeping (\:Yes x:No)
Z SET Z SET y -> |Enable or disable keypad input Z01-Z204
(\:enable x:disable)
RS485 SET RS485 SET 03 | [Setting the form and baud rate of RS-485
DATA REG. DATA REG. U - [Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)
MEMORY SET
M/S SET
2 M KEEP function is available for keeping M status and current value of TOE/TOF when power is re-supplied
after loss.
Now Press:
VPEREN Move the cursor
SEL Begin to edit.
‘SEL’ then ‘«—/—’ Move the cursor for ‘ID SET’ item and ‘RS485 SET” item
‘SEL’ then ‘T A’ 1. ID SET = 00~99 ; I/O NUMBER = 0~3
2. REMOTE I/0 = NeM&S<N
3. BACK LIGHT ; C KEEP ; Z SET = x&V
4. M KEEP; /O ALARM = Vé&x
5. RS485 SET = (0~3)(0~5)
6. DATA REG. = U<S
OK Confirm the Edition Data
ESC 1. Cancel the setting when pressed ‘SEL’
2. Back to Main Menu(save edit data)

»¢ When IO LINK is selected, ID setting range is 0~7, which should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
¢ When REMOTE I/O is selected, the distribution of the remote 1/O is as follows:

Master Slave
Remote Input X01~X0C 101~I0C
Remote Output YO01~YO08 Q01~Q08

T

A
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2% The high bit of RS485 SET detects the form of RS-485, and the low bit detects the baud rate of RS-485.
More detailed to see chapter 7: 20 Points RS485 type Models Instruction.

(5) RTC SET
RTC SET ¢#3.0>---. N
h Firmware version
| -2009. 06.26
Year month day ~ ™ Week hour minute
Now Press
™ Enter RTC setting or Daylight saving setting
SEL Begin to input parameters
‘SEL’ then ‘«—/—”’ Move the Cursor
1. year=00~99, month=01~12, day=01~31
13 EL’ th (9 b
SEL then 1Y 2. hour = 00~23 , minute = 00~59
‘SEL’ then ‘SEL” Daylight saving setting: NO — EUROPE — USA — OTHER —NO ...
OK Save the Input Data
ESC 1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.

2 According to set the date automatically calculate weeks

»¢ RTC precision:

Temperature Error
+25°C +3s/day
-20C/+50°C +6s/day

RTC Daylight saving setting

There are 2 fixed Daylight saving options, EUROPE and USA, 1 editable Daylight saving option in iSmart.
Daylight saving options can be set through the two methods as shown below.
1) PC Client

File Edit

NS View Help

7 |j Simulator EJJ EI
Coil/Conty ;i_mulator Contrel . . ﬂ
Symbaol:

Fam Ctrl+k Tiue Zet

*:1llsed | ¥ Stop Ctrl+T Teek PC Clock

I:12345
Hour: Minute :
Z:11z234 Quit Ctrlt+d
Year.Honth.Day| . | . |
H:12345
Daylight sawvinh
Q112345 Rl o
Mode: |HO hi
RTC Set. .. .
. UWIE
T:12345 Analog Set.
- M: | J D:| J H: | J
M:12345 TEmEeE

Language

T:1234E5 Module System Set. .. M: In:

Link Com Fort. ..

C:123456F89LEBCTEYT o 0E Cancel
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Edit rule: AM: Month range 1~12;
(2D: Week range 0~5, means the 0 to 5th Sunday of the setting month and 0 said the last Sunday of the
setting month;

(®H: Hour range 1~22; summer hour and winter hour are the same.

2) Keypad
RTC SET Vx.x SUM/WIN SET SUM/WIN SET
2009, 05. 07 Press | NO Press SELtwice | EUROPE H:01
Thur 11:16 ~—None > Display fixed = dom .02 D:00
EUROPE standard
WINTER M:09 D:00
SUM/WIN SET SUM/WIN SET
Press SEL once ESA H: 02} Press SEL once - CI_THER H: 01
Display fixed = Yomp §.02 Dp:02| Display edit menu” Sy M:01 D:01
TSA standard
sandar WINTER M:10 D:01 WINTER M:01 D:01

Then pressing “—” selects edit location, pressing “1”, “|” edit content.

Example:
Year 2009, SUM M: 05 D: 01 — 2009-5-3; M: 10 D: 00 — 2009-10-25.

SUM/WIN SET _ 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time > —
SUM M:05 D:0l —
WINTER M:10 D:00 2009-5-3 9:00 2009-10-25 9:00
(6) ANALOG SET Summer Winter
AOL=GAIN :010 A 1=GAIN :010 -  GAIN (0~999), default 10
OFFSET:+00 | [OFFSET : +00 > OFFSET (-50~+50), default 0
£02=GAIN :010 | [A2°GAIN :0I10
OFFSET:+00 | [OFFSET:+00
A3~AR...Gain + Offset

Now Press
1. Move downward the Cursor
T 2. Switch the setting screen from A01/A02->  A03/A04> A50/A06 >
A07/A08
SEL Begin to input parameters
‘SEL’ then ‘«—/ —’ Move the Cursor

1. GAIN =000~999

2. OFFSET=-50~+50

OK Save the Input Data

1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu (save edit data).

’ V01 =A01*A01_GAIN + A0l _OFFSET

V08 =A08*A08 GAIN +A08 OFFSET

‘SEL’ then T/ 1’

ESC
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(7) PASSWORD (setting password)

PASSWORD «x PASSWORD v
.
0000 R |
Now Press

SEL 1. Begin to input numeral

2. When the password is ON, it will not display 0000, but ***%*,
‘SEL’ then ‘«—/—’ Move the cursor
‘SEL’ then 1/ 1 Data changed 0~F
OK Save the input data, not 0000 or FFFF, as the PASSWORD is ON.
ESC 1. Cancel the Input Data when press ‘SEL’.

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 Password function, Default setting: 0000.

If there are H coils(HMI coils) enable, A/B Class password have same access right; If there are no H coils enable,

A/B password have different access right. A/B Class password Description:

No H coil ON H coil ON
Menu A Class B Class A Class | B Class
LADDER N N N
FUN.BLOCK \ \ \
FBD N N N
PARAMETER v \
RUN/STOP N N
DATA REGISTER N N
CLEAR PROG. N N N
WRITE N N N
READ N N N
SET N N
RTC SET B %
ANALOG SET N N
LANGUAGE N N
INITIAL N N N

\: cannot accessed under password protecting
2 :SEL+0K to enter RTC SET
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(8) LANGUAGE (Selection menu language)

ENGLISH -  English
FRANCAIS - French
ESP xﬁlﬁOL - Spanish
ITﬁLI MIO 9 Italian
DEUTSCH -  German
PORTUGUES - Portuguese
> ‘i-‘é—]' ﬁ_‘ |:F| j?: J - Simplified Chinese
POLSKI - Polish
TVCCKIM * - Russian
TﬂRKQE - Turkish
Now Press

™ Vertically move the Cursor

OK Select the language the cursor located

ESC Back to Main Menu

% Language display “V” means current selection for menu language.

TP 3D

Language display“*”means current selection for HMI multi-language characters, only Russian or Turkish.
% Press key “T” or “J” to move cursor and press OK key to select language, if select Russian or Turkish, HMI

multi-language characters also changed; if select other language, HMI multi-language characters don’t change.

(9) INITIAL (select Ladder Logic or Function Block Diagram (FBD) programming environment)

INITIAL
>LATDEER o
FBED
Now Press:
N Vertically move the Cursor
OK Select the mode the cursor located
ESC Back to Main Menu

A —
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iSmart system error

After power on, iSmart keep detecting the running state. Once system error occurred, the error code will display

on LCD. At the same time, iSmart will stop or just give error-warning base on the error type. Error types are show

in the table below:

Error code Explain Error action Why and How
ROM ERROR System ROM/Flash memory check iSmart STOP If the version of the firmware is older
error than 3.4, update to 3.4 or newer; then
if the error occurs again, contact with
suppliers
Vpd ERROR Power down circuits check error iSmart STOP Voltage is too low; apply the
appropriate voltage
PROG ERROR Ladder / FBD code invalid in iSmart STOP Download the user program and try
EEPROM. again.
LOGIC ERROR | FBD code logic check error iSmart STOP There is same logic error in the user
program, modify it and try again.
EXT. ERROR Expansion I/O error (When disable I/O | iSmart STOP Extend module set number is not same
alarm in “SET” of the main function, with the actual number, check the
The alarm cannot appear.) system set.
COMM ERROR | RS485 type communication error Warning only | CD type module communication error,
check the COMM protocol.
RTC ERROR RTC check or work error Warning only | Contact with suppliers.
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Chapter 4: Parameter passing

In the iSmart, almost all the function block can use other function block’s current value as its
preset value. This process we called data transmission. This chapter will describe some regulation

about data transmission.
iSmart inner data type

All the data stored in SMT inner system are integer. Even through some parameter likes
“A01 = 9.99V” display in LED, in fact “9.99” stored in SMT inner system is “999”. Only in
display stage, the decimal point of “9.99” added according to its physical significance. When
analog variable and other function block current value passed to other function block or
analog output as preset value, essentially just integers passed. When need to display those
passed integer preset value in LED, decimal point will be added according to physical

significance.

Examplel:
AO05 current value passing to other function block as preset value:

When A05=2.34V, A05’s inner value 234 is passed to other function block as preset value.
Passing to AQO1 automatically as 2.34V, Passing to BO01 (G01) automatically as 2.34V, Passing
to B002(TO1 time base is 0.01s) automatically as 2.34s, Passing to BO03(T02 time base is 0.1s)
automatically as 23.4s, Passing to B004(T03 time base is 1s) automatically as 234s, Passing to

B005(CO01) automatically as 234:
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Ri05 AQOol
Al AQ
EO01 i. |E
mode: 1

Analog: 01

Cur Valuelf 2.34

Cur Value2’, 0.00 - BOOZ2
Ref Value: 0.7 ﬂ

mode: 1
Timer: 01

E003 Cur Valuel:--0.00

: Fre '.Talu::l
mode: 1
Timer: 02
Cur Valuel:, 0.0
fre Valuel:hz3 2 Eoo¢

BOOS ﬁﬂ
mode: 1
Timer: 03
c Cur Valus
- Fre Valug
mode: 1

Counter: 01

Cur Value: &
Fre Value:

Example2:
MDO1 current value passing to other function block as preset value:

When B006(MDO01)=430, MDO01’s inner value 430 is passed to other function block as preset
value. Passing to AQO1 automatically as 4.30V, Passing to B0O01(GO01) automatically as 4.30,
Passing to BO02(TO1 time base is 0.01s) automatically as 4.30s, Passing to B003(T02 time base is

0.1s) automatically as 43.0s, Passing to B004(T03 time base is 1s) automatically as 430s, Passing

to BO0O5(C01) automatically as 430:
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Eool

BOOE

mode: 1
Analog: 01

Cur Valuel: @ Eo0z
HMD:-01 Cur Valuez: 0048
Cur Value: Bef Value: 3.00
5

Pre Valuel: 123

Pre ValueZ: 7

Fre Valued: Z Eooa mode: 1

Timer: 01
Cur Valuel:-"0.00
Fre Valuelil 4.30

Cur Valuel:
Pre Valuel-

B

BOOS mode: 1
Timer: 03
c Cur Valuely 0

Fre Valuell 430

mode: 1
Counter: 01

Cur Value: [
Pre Valn -@
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Passing parameter out of range

MD current value data range is -32768~32767, T preset value data range is 0~9999. If MD
current value is passed to T as preset value, obviously sometimes MD current may greater T preset
value upper limit, or less than T preset value down limit. This moment SMT will use upper limit
or down limit value as its preset value. Similar situation of passing parameter, SMT will use the

same processing method.

Examplel:

When B006(MDO01)=30000, MDO01’s value 30000 is passed to other function block as preset
value. Passing to BO02(TO1 time base is 0.01s) as preset value. 30000 is greater than upper limit
of TO1 9999, so automatically as 99.99;

Passing to BO03(C01) as preset value. The number 30000 is not out of data range of CO1, so
CO1 preset value automatically as 30000;

Passing to BO04(ARO1) as preset value. The number 30000 is greater than upper limit of

ARO1 20000, so automatically as 20000;

MOl
m E0O0Ll E0OZ
éa]iii}; jilgiir;
HD:01 mode: 1
Cur Walse: 20000 Timer: 01
Fre Walwel: 20000 Cur Valuel: 0,00
Fre HalusZ: Pre Walugl: 39_99
Fre Waluei: 1 002
mode: 1

Counter: 01

Cur Valwue: 0
Pre Walug: 20000

E00%

mode: 1
ER:01

Cur ifa 1
Lewgl 1: 20000
Lavel 20

MaxL: 0
S=Ep: 0
Rate: 1
Fain: Q.00
Off=mat: 0
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Example2:

When AT01=-100.0, ATO01’s inner value -1000 is passed to other function block as preset
value. Passing to B002(TO1 time base is 0.01s) as preset value. -1000 is less than lower limit of
TO1 0, so automatically as 00.00;

Passing to B003(CO01) as preset value. -1000 is less than lower limit of C01, so CO1 preset
value automatically as 0;

Passing to B0O04(ARO1) as preset value. -1000 is not out of data range of ARO1 -10000, so

automatically as -1000;

E00Z

ATOL1 ﬂ
] '.

mode: 1
walue™=100.0 Timer: 01
Cur ifaluel: 0 00
Fre Ualuel:

Eo0z

made: 1
Counter: 01
Cur ifalue=: 0

Fre Ual

E003

mode: 1

AR 01

Cur Value: 0
Level
LewvelZ: T
MaxL: 0

St3p: 0

FRate:1

Fain: 0,00
Nff=et: 0
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Basic Elements

General SET RESET PULSE N.O. N.C. Numb
umber
output output output output contact contact
Symbol [ A v P -1 F -+ | NoNC)
Digital Input I i 12(101-10C/i01-i0C)
K d
cypa z z | 4Z01-204/201-204)
Input
Digital
0 Q Q Q Q Q q 8(Q01-Q08/q01-q08)
utput
Auxiliary
Coil M M M M M m 127(M01-M7F/m01-m7F)
oi
Auxiliary
Coil N N N N N n 127 (NO1-N7F/n01-n7F)
oi
Counter C c 31(CO01-C1F/c01-c1F)
Timer T T T t 31(TO1-T1F/t01-t1F)
Network '
Input J J 63(J01-J3F/j01-j3F)
Network
Output K K K K K k 63(K01-K3F/k01-k3F)
Digital Inputs (1)

The iSmart digital input points are designated as I contacts. The number of digital input points is 6, 8 or 12

depending on each iSmart model.

Keypad Inputs ( Z)

The iSmart keypad input points are designated as Z contacts. The number of keypad input points is 4 which only
exist on SMT CD type model and ED type model.

I/0 NUMBER: 0
I/0 ALARN X
J o4 x:x E—

STOP Thur 08:43

R 1 — v.
[T-12345678098BC..
21234 A

©.12345678

Digital Outputs ( Q)

Z SET enable;
Display Z state on

init screen

The iSmart digital output points are designated as Q coils/contacts. The number of digital output points is 4 or 8

depending on each iSmart model. In this example, output point Q01 will be turned on when input point 101 is

activated.

I0l1

ool |
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Auxiliary Coils (M)

Auxiliary Coils are the virtual coils inside the iSmart unit; they are not the real physically inputs or outputs that
can be wired to any external devices, switches, sensors, etc. The number of Auxiliary Relays M is 127. Since
auxiliary relays are internal elements within the CPU, they can be programmed as digital inputs (contacts) or digital

outputs (coils). In the first rung of this example, auxiliary relay MO1 is being used as an output coil and will energize

when input 102 turns on. In the second rung auxiliary relay MO1 is being used as an input and when energized, will

turn on outputs Q02 and QO03.

[o1ok §

Q02

Q05

»¢ The state of auxiliary relays “M01~M3F” will be kept when the smart powers down if “M Keep” is active.

Keep” can be set by the two ways below.

Nodule S5ystem Set

3

Gec ID Femote I/0 =t — —
Current ID: 1 @ o s bbbl
" Master F
New ID(00-93]: 1 R [G) ismart
Get Expand I/0 Others ID SET 01 Voﬁ
. RENOTE I/0 N
voma: i v T Reep BACKLIGH Q e
|~ Back Light T
[~ I/0 ilarm oz set
RE435 Set DR Format Set |
Comm. Mode: Im * Unsigned
Baud Rate: 35400 - " Sigmed
Special Auxiliary Relays: M31~M3F
Code Signification Description
M31 User program upstart flag | Outputting ON during the first scanning period; and used as
normal auxiliary relay at other scan period.
M32 Isecond blinking output | 0.5s ON, 0.5s OFF
M33 Summer/Winter output Summertime turn ON, winter time turn OFF, used as normal
auxiliary relay.
M34 ATO1 flag Output ON when the first channel of SMT-4PT error is
M35 AT02 flag Output ON when the second channel of SMT-4PT is error
M36 ATO3 flag Output ON when the third channel of SMT-4PT is error
M37 ATO04 flag Output ON when the fourth channel of SMT-4PT is error
M38 RS485 received flag Output ON when the RS485 port has received data.
M39 RS232 received flag Output ON when the RS232 port has received data.
M3A Counter direction flag Counter mode9 “high speed input counter” Counter direction
M3B~ M3C | Reserved
M3D Received flag ) )
VG3E Error flag MODBUS fu.nctlon using
- (MU instruction)
M3F Time out flag

“M
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Auxiliary Coils (N)

The function of auxiliary coils, N, is the same as auxiliary coils M, but it can’t be kept when the smart powers
down. In the first rung of this example, auxiliary relay NO1 is being used as an output coil and will be energized when
input 103 turns on. In the second rung auxiliary relay NO1 is being used as an input, and outputs Q04 and Q05 will be

turned ON once NO1 is conducted.

I03 MOl
0;

MOl Qo
;

QoL

o0s O

Timer Elements (T )
Timer coil provides the relationship between its current value and the preset value of a selected timer. The timer

contacts will turn on when the current value is equal or greater than the pre-set value of a selected timer. In this
example, when input 103 turns on, timer TO1 will start. When the timer reaches the preset of 5 seconds, timer status
contact TO1 turns on. When TO1 turns on, output Q04 will turn on. Turning off 103 will reset the Timer.

I03 TO1
0000
a0l O—— {005 o :I‘ ol
TO1 Q04
002 ]

Counters Elements ( C)
Counter coil provides the relationship between its current value and the preset value of a selected counter. The

counter contact will turn on when the current value is equal or greater than the pre-set value of a selected counter. In
this example, each time the input contact 104 changes its state from off to on, the counter (CO1) increments by one.
When the counter value reaches the preset value, 2, the counter status contact CO1 turns on. When CO1 turns on,
output Q05 will turn on. When M02 turns on counter CO1 will reset. If M09 is turned on, the counter will change

from a count-up to a count-down counter.

I04 Col 1
mosd oooooo
a0 O—— oooooz [ YL

HMOZ

col Qos

003

QF @

04
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Specialty Elements

General SET RESET | PULSE N.O. N.C.

Number

output output output output contact contact

Symbol [ A v P 1F -4+ lNo/N.C)
Lo Hi Used in function block

Expansion input coil X X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y 12(Y01-YOC/y01-y0C)
Edge trigger D d
(pulse output)
RTC R R 31(RO1-R1F/r01-r1F)
/Analog comparator G G g 31(GO1-G1F/g01-glF)
HMI H 31(HO1-HIF)
PWM P 2(P01-P02)
10 LINK L 8(L01-L08)
SHIFT S 1(S01)
Filter F 31(RO1-R1F/r01-r1F)

Positive Edge Trigger - Pulse Output (D)

A positive edge trigger (D) holds its status ON for one CPU scan time when the preceding series contact changes
its state from OFF to ON. The transition from OFF to ON is called the “Positive Edge Trigger”.

Il ]l) | QoL
005 [ |
101 OFF O
O
D OFF OFF
l&—>1 one compelet scan period
1 |
OrT
201 OFF OFF

Negative Edge Trigger - Pulse Output (d)

A negative edge trigger (d) holds its status ON for one CPU scan time when the preceding series contact changes
its state from ON to OFF. The transition from ON to OFF is called the “Negative Edge Trigger”.

1|:||1 i:l Qol
006 I l/}
101 oFr | 9N OFF
ON
d OFF OFF
I(—): one compelet scan period
! ;
ON
. Q01 OFF OFF




Chapter 5 Relay Ladder Logic Programming

Output Instructions

Set Output Instruction (Latch) (A)

A set output instruction, or Latch, turns ON an output coil (Q) or an auxiliary contact (M) when the preceding
input contact turns from OFF to ON. Once the output is ON or set, it will remain ON until it is reset using the “Reset
output” instruction. It is not necessary to retain the input contact at ON state once the output is at ON state.

1?1 Qo1
Q0T | T
01 OFF ON OFF
ON
Qo1 OFF

Reset Output Instruction (Unlatch) (V)

A reset output instruction, or Unlatch, turns OFF a previous set output coil (Q) or an auxiliary contact (M) when
the preceding input contact transitions from OFF to ON. Once the output is OFF or reset, it will remain OFF until it
be “Set” again.

101 Qo1
008 [ l
01 OFF ON OFF
Qo1 ON
OFF

Pulse Output Instruction (Flip-Flop) (P)

Flip-Flop changes the ON/OFF state of the coil (Q) or an auxiliary contact (M) when the preceding input contact
turns from OFF to ON. Once the output is ON, it will remain ON until the next time the preceding input contact turns
from OFF to ON. In the example below, when Pushbutton 103 is pressed and released coil, Q04, it will turn on and
remain on. When Pushbutton 103 is pressed again, coil Q04 will turn off and remain off.

00 | P

103 OFF ON | OFF OM| OFF ON|OFF

0=

Q04 ON OFF O OFF
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Filter coil (F)

The status of filter decided by the setting of Filter conditions;
If the filter reaches filter conditions, function block current will be updated, filter current value will display
filter result, filter coil will be ON.
According to the photo below, coil (FO1) will be output when enabled coil (M01) 10 seconds, current value will

be updated.
MOl

Fo1

FOl

Q_

<

3 Qoo
a0l
aol10

]— FOl

MOZ

Analog Elements

Q

Analog input | Analog output | number
Analog input A 8 (AO1~A08)
Analog input parameter A% 8 (VO1~VO08)
Temperature input AT 4 (ATO1~ATO04)
Analog output AQ 4 (AQO1~AQO04)
Add-Subtract control AS AS 31 (ASO1~ASI1F)
Multiply-Divide control MD MD 31 (MD0O1~MDI1F)
PID control PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 MX01~MXO0F)
Analog Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DRO1~DRFO0)
MODBUS 15 (MUO1~MUOF)
Network analog input NI 31 (NIO1~NI1F)
Network analog output NQ 15 (NQO1~NQOF)

Analog value (A01~A08, VO1~V08, AT01~AT04, AQ01~AQ04, (NIOI~NIIF, NQO1~NQOF)) and current value
of functions (TO1~TIF, CO1~C1F, ASO1~AS1F, MDOI1~MDIF, PI01~PIOF, MX01~MXOF, ARO1~AROF, and

DRO1~DRFO0) can be used as other function’s preset value. And the parameter preset value is its limit value when the

current value of those functions is bigger or less than parameter’s limit value.
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Timer Instruction

The iSmart includes 31 Timer coils that can be used throughout a program. TOE

and TOF keep their current value after power lost if “M Keep” is active, but the other

Timers’ current value is non-retentive. Each Timer has a choice of 8 operation modes,
1 for a pulse Timer and 7 for general purpose Timer. Additionally, each Timer has 6
parameters for proper configuration. The table below describes each configuration

parameter and lists each compatible element for configuring Timers.

O
o

_®_
©
©

Symbol | Description Compatible Instructions Range

@ Timer Mode (0-7) Input 101-I0C/i01-10C

® Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec Keypad input 701-Z04/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/q01-q08
3:1s, range: 0-9999 sec Auxiliary coil MO1-M7F/m01-m7F
4: 1min, range: 0 - 9999 min Auxiliary coil NOI-N7F/mn01-n7F

® ON:: the Timer reset to 0 Expansion input X01-X0C/x01-x0C

OFF: the Timer continues timing Expansion output Y01-YOC/y01-y0C

@ Timer current value RTC RO1-R1F/r01-r1F

® Timer preset value Counter CO01-C1F/c01-c1F

® Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1FA01-t1F

Analog comparator

GO1-G1F/g01-gIF

Normal open contact

Lo

Filter Coil

FO1-F1F/fO1-f1F

Network Input Coil

JO1-J3F/j01-j3F

Network Output Coil

KO1-K3F/k01-k3F

2 The preset value of Timer could be a constant or other function current value.

»¢ The current value of TOE and TOF will be kept when iSmart on a loss of power if the “M-Keep” is active.

Timer Mode 0 (Internal Coil)

Mode 0 Timer (Internal Coil) used as internal auxiliary coils. No timer preset value. The status of T coil becomes

with enable coil as shown below.

_®_

> 101 is enable coil.

Il.‘|lJ. TO1 0
002 [ [ } TOL)
_® 101  OFF ON OFF ON OFF

Tol  OFF ON OFF ON OFF
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Timer Mode 1 (ON-Delay)

Mode 1 Timer (ON-Delay) will time up to a fixed value and stop timing when the current time is equal to the
pre-set value. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below,
the timer will stop timing when it reaches the preset value of 5 seconds. Timer contact TO1 will be ON when the

current value is 5.

e vy |m |w T |e 4]

Select Coil No. Output Type

G- ¢
T [o1 (01~1F) Symbol
= ol | |~ cor ¢~ p

O
Function
Mode 1 vl (0~6: =-[, 7: P)
: _@ On-delay timer mode 1

Enable ! |

Output R | ]

. 1 Tine Base:|15EC v/

2 0000 Current Velue:li Sec
000s 101 Preset Value:lm Sec
Preset Type:m I_

Direction Set Reset Input

Contact Contact | [_

0K | Cancel ‘

—plg @ PR enable reset relay
Timer starts operatng present value = 0

Timing enable relay OFF ON OFF

tune up, OFF @ ON OFF

output tn:mjrlal('Itllﬂ‘:rlF:I

t = Timer preset value

»¢ TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’

reset to 0.
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Timer Mode 2 (ON-Delay with Reset)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the
current time is equal to the pre-set value. Additionally, the Timer current value will be kept when Timer is disabled. In
the example below, the Timer will stop timing when it reaches its preset value of 5 seconds. Timer status bit TO1 will
be ON when the current value is 5. The timer reset input is input 101. The timer current value will reset to 0, and

Timer status bit TO1 will turn off when 101 is ON.

Edit Contact/Coil X

e | I = T lc 4]

Timer Output Type
I__I o -[
T |01 w| (01~1F) 5 1
s = P

Function

@—' @ Mode |2 vI (0~6: -[, 7: P)
_@ On-delay timer mode 2

Enablc I
12

i
oy
5 S
[ Ba d B P
Output | |

TOl z Time Base:|1SEC vl
2 0000 101 Current Vﬂlue:’i SEC
0005 Preset Value:|0005 SEC
- S |

Direction Set Reset Input

Contact r I Contact |I v l?

| OK | Cancel [

enable reset relay >l Timer starts operating [ ‘ < enable reset relay
prezent value = () @ present value =0
. OFF ON ON OFF
tuning enable relay
—» {1 (4 “+ 1 P>

tirne OFF @ t=t1+2 ON OFF

P
sutput termminal(T01~T1F)

@ OFF ON OFF
enable reset relay

t = Tumer preset value

»¢ TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’

reset to 0.
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Timer Mode 3 (OFF-Delay)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the
current time is equal to the pre-set value. Additionally, the Timer current value will reset to zero when Timer is
disabled. In the example below, the timer reset input is Input 101.Timer status bit TO1 will be ON immediately when
its rung is true. The timer will only begin timing up when its rung changes to false. Timer status bit TO1 will turn OFF

when the current time value reaches its preset value of 10 seconds.

Edit Contact/Coil X

e |y |x |x T o 4]
Timer Output Type
1 01 | (01-1F)  symeer| | -0 €

- -}

Function

Mode |3 | (0~6: -[, 7: P)
@ —@ QOff-delay timer mode 1

O Enable l '
= —
Outpit l I

Time Base:|15EC bl

TOl 3 Current Value: SEC
0000
3 oo TOl Preset Value:|0010 SEC
0010
I01 Freset Type:|N ¥
Direction Set Reset Input
Contact I Contact |T w||01
| OK Cancel |
enable reset rela @
T | " enable reset relay
present value =0 Timer start operating present value = 0
Timing enable relay OFF (1) OFF

Tﬁlﬁngup('rmmmf)& ON I‘_@t) _’lﬂ

output terminal

@ enable reset relay OFF

t = preset value

Tirning enable relay  OFF O OFF | O | |ON| OFF
- OFF R - -t
Timing up,l:.I.0 1-T1F) ON ; ‘ ; —
output termunal [P >

@enable reset relay OFF | O | OFF

t = preset vale

»¢ TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’

reset to 0.
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Timer Mode 4 (OFF-Delay)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the
current time is equal to the pre-set value. Additionally, the Timer current value will reset to zero when Timer is
disabled. In the example below, the timer reset input is Input 101. The timer status bit TO1 will turn ON only after its
rung transitions from true to false. Timer status bit TO1 will turn OFF when the current time value reaches its preset

value of 10 seconds.

Edit Contact/Coil X
e lr Ju |z T e 4]

Timer Output Type

o -
T |o1 w| (01-1F) Symbol
o § D

Function

@_ Mode |4 vl {0~6: -[, 7: B)
@ —@ Off-delay timer meode 2

Enable | l
— | —
Output ' I

Time Base:m

TOL 4 Current Value:| SEC
? IC;;;IJ.IC: TOl Preset Value:’W SEC

I01 Preset Iype:m I_

Direction Set Reset Input

Contact I I | Contact II vl IT

OK | Cancel ‘

enable reset relay —>|4—Timer start operat:ing—>|4— enable reset relay
present value =10 present value = 0

Timig enable relay OFF ON OFF

OFF ON OFF
“+— b

Tameup, o1 TR

output terminal

JFF

enable reset relay

t = preset value

»¢ TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’

reset to 0.
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Timer Mode 5 (FLASH without reset)

Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of
its status bit. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below,
timer status bit TO1 will be ON immediately when its rung is true and begin its timing sequence. Timer status bit TO1
will turn OFF when the current time value reaches its preset of 10 seconds. This Flash sequence of the Timer status

bit TO1 will continue as long as its rung remains true.

Edit Contact/Coil @

e |r | |m T | <]

Select Coil No. Output Type

T [o1 +| 101-1F) symbol (‘f-[ ?,,

Function
Mode v {0~6: -[, 7: P)

-
@_ @ _® Flash timer mode 1
oL @

Enable _| L
Output IlI[IlIlI[IlI[I

Time Base:m
Current Value:ﬁ Sec
ot 2 E;n:u:u:l Preset Value:’ﬁ Sec
oolio0 Tl Preset 'I‘ype:ﬂ I_

Direction Set Reset Input

Contact | . | | Contact | ”—

| 1):4 I Cancel ‘

enable reset relay Timer starts operating enable reset relay

present value =0 present value = (I

Timing enable relay

Titne up,
output termin

o1 (TO1~T1E)
t = preset value

2 The current value of Timer cannot be kept on a loss of power to smart.
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Timer Mode 6 (FLASH with Reset)

Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, the
timer reset input is Input 101. Timer status bit TO1will be ON immediately when its rung is true and begin its timing
sequence. Timer status bit TO1 will turn OFF when the current time value reaches its preset of 10 seconds. This Flash

sequence of the timer status bit TO1 will continue as long as the reset input signal does not be triggered.

Edit Contact/Coil X

e |y Ju v T o <]
Timer Output Type

o -1
T |o1 w| {01~1F) Symbol
s -

Function

Mode |a - (0~6: -[, 7: B)

(D)
7 @ Lo el b
ol ©

Enable | |
Reset ['l_

Time Base:llSEC Tl

TOl 6 Current Value:l— SEC
3 ;;Ill;J TOl Preset Value:lOOlﬂ SEC
T01 Preset Tm:m |_
Direction Set Reset Input

Contact | Contact |1 v I ,?

| OK | Cancel l

enable reset relay _ _ |‘_ enable reset relay
present value = 0 Timer starts operating e present value = 0
Timing enable relay —l
t t t t |
Time up,

Cutput terminal (T01~T1F)

enable reset relay —l

t = preset value

2¢ The current value of Timer cannot be kept on a loss of power to smart.
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Timer Mode 7 (FLASH Cascade without Reset)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second
Timer number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable
the second timer. The second timer will time up to its pre-set value then flash and its timer status bit will enable the
first timer. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below,
timer status TO1 will be ON after it completes its timing sequence of 2.5 seconds. Timer 2 will then begin its timing
sequence of 1 second. When the current time value of Timer 2 reaches its preset of 1 second, its status bit T02 will
flash, and Timer 1 will begin timing again. This type of cascade timer is often used in combination with a counter in
applications where it is necessary to count the number of time cycles completed.

*Those two timers of Timer Mode 7 that cannot be double used as Timers for other modes in the same program.

Edit Contact/Coil X

e vy | = L R )

Select Coil No. Output Type
T lo1 ] {01-1F) sywwor| © -0 ©

=z C & p
Function

Mode {(0-6: =[, 7: P)

Flash timer mode 3

e _] L

@- ™ T

TOL TO2
Tine Base:|0.1SEC v | lo.15EC ~|
TOl 7 7 Current Value:l Sec [ Sec
Z Q0o00.0 24000.0
002.5 TO1] 001.0 TOZ Preset Value:IOOZ. 5 Sec [001. 0 Sec
TOZ TOZ Preset ME:IN - N -
Direction Set Reset Input

Contact | J [ Contact | J [_

| 124 I Cancel |

enable reset relay _ _ enable reset relay
present value =0 P Timer status operating e present valie =10

tining enable relay

t1] t2

Timer up, (101-T1F)

output tertminal

Timer 2 | | |
t]l = preset value of the first timer

t2 = preset valueof the second timer

2 The current value of Timer cannot be kept on a loss of power to iSmart.
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Timer Mode 8 (second chronograph mode)

Timer mode 8 is stopwatch mode with reset control and pause control. When control condition from OFF to ON,
The timer starts ticking; When the timer reaches the preset value, the output coil will change its state, and the current
value of the timer will be displayed as the preset value, and the timing will not continue. When the reset control is
effective, the current value of the timer and the output coil will be reset to 0. When the input is paused ON, the
current value will no longer be updated (the timing will continue). When the input is paused OFF, the current value
will be updated (the current actual value). If the input is paused ON, the actual value will reach the preset value, the

current value will be displayed as 9999 and the timing will not continue.

( Edit Contact/Caoil ﬁ\
¥ | & | M | w T KL

Function

CG) Mode g w| (0~6: [, 7: B
@ Stopwatch

_@ Timer Cutput Type
T (W ~| (01-1m) S}"mbnl| ORI
(2

@)

TO1l & |
3 aaan
o0z0 To1 Time Base:|1SEC -
| Current Value: SEC
: SEC

Preset Value

vl

Pause Eezet Input

Contact |Lg - Contact |Low l_

Preset Type

OK Cancel |
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Counter Instructions

The iSmart includes 31 counters that can be used throughout a program. Each
counter has a choice of 9 operation modes, 1 for pulse counter, 6 for general
purpose counting and 2 for high speed counting. Additionally, each counter has 6
parameters for proper configuration. The tables below describe each configuration

parameter and lists each compatible memory type for configuring counters.

Common Counter

_®_
On O "o
ol @

Symbol | description Compatible Instructions | Range

©) Counting Mode (0-6) Input 101-10C/i01-10C

® Use (I01~g1F) to set counting up or down Keypad input 701-Z04/z01-z04
OFF: counting up (0, 1,2, 3...... ) Output Q01-Q08/q01-q08
ON: counting down (...... 3,2,1,0) Auxiliary coil MO1-M7F/m01-m7F

® Use (I01~glF) to reset the counting value Auxiliary coil NO1-N7F/n01-n7F
ON:: the counter value reset to 0 Expansion input X01-X0C/x01-x0C
OFF: the counter continues to count Expansion output Y01-YO0C/y01-y0C

@ Counter current Value, range: 0~999999 RTC RO1-R1F/r01-r1F

® Counter preset Value, range: 0~999999 Counter C01-C1F/c01-c1F

® Counter Code (CO1~C1F total: 31 Counters) Timer TO1-T1F/t01-t1F

Analog comparator

GO1-F1F/g01-gIF

Normal open contact

Lo

Filter Coil

FO1-F1F/fO1-f1F

Network Input Coil

J01-J3F/j01-j3F

Network Output Coil

K01-K3F/k01-k3F

> The preset value of Counter could be a constant or other function current value.
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Counter Mode 0 (Internal coil)

Mode 0 Counter (Internal Coil) used as internal auxiliary coils. No counter preset value. In the example below
shows the relationship among the numbered block diagram for a mode 0 counter, the ladder diagram view, and the
software Edit Contact/Coil dialog box.

_®_

col 0

_® col

ON ON

EN OFF OFF OFF

C01 OFF ON OFF ON OFF




Chapter 5 Relay Ladder Logic Programming

Counter Mode 1 (Non-Overtake, Non-Retentive)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset
value or count down to 0 and stop counting when the current count is equal to 0. Additionally, the current count value is
non-retentive and will reset to zero or preset value when restart the iSmart unit or change the Run/Stop mode, reset to zero or

preset value depends on the counting direction. In the example below, the counter will stop counting when it reaches the preset

value of 20. Counter status bit CO1 will be ON when the current value is 20.

¢

col

(D=1

O,
®

MO 1

1

I0z

Qoogoo

0o000z0

col

&

©)

¥ | u | | c ]R 4
Counter
c |01 | (01~1F}) Symbol
Function
Mode | (0~8)

Counter without overtaking and without
power down retein current value

Pre val=24

Cur vl [0 11T T3 [1T] (T Tolakaabala hobata

b 1 -

Current Value:
Preaset Value:|000020
Preset Type:|N ¥

Direction Set

Contact |M w | (01

Reset Input

Contact m ’F

Edit Contact/Coil @

20

PSS IS A A B e i o
1 OI OI OI jII jII 2I 2I jII jII OI

2% Under this mode, the counter current value will be init value when the smart is power up or switching between

RUN and STOP. The initial value equals to zero if the counter is in counting-up mode, but the preset value in

counting-down mode.

0101011:1,2,2,1,1,0, ,19/19,20120,20;020,20,20,
— [o11]
O OFF ON OFF ON
@ ON OFF ON
OFF ON|  oFF ON OFF
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Counter Mode 2 (Overtaking, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting even reach the preset value, but it will not

count when the current value equals 0 in counting-down mode. Additionally, the current count value is non-retentive and will

reset to init value on a powering up to the smart relay or switching between RUN and STOP. In the example below, the

counter will continuously count when reach its preset value of 20. Counter status bit CO1 will be ON when the current value

is 20.

P

®
®

¢

col -
MO14 000000
000020
102

col

O

itput counter
pulse

BALR EEE

Edit Contact/Coil

¥ | m | w | T
Counter
c (01 | (01-1F)
Function

Mode #v {0~8)

Counter with overtaking

Fre val=34

i 1

power down retain current value

(R A T 1 1 1 O

and without

—

Resen

—

Lratput

Current Value:’i
Preset Value:| 000020
Preset Type:|N ’_

Direction Set

Contact m 01

[ s S y

Beset Input

Contact m l?

20

—_

[ It iy ey i At E Iy I I R R A A IR R EA R R
01191191201 20\ 201 211 201 201 191 191 181181 01 9 1191 191 201 0 1 201

P

@ OFF ON OFF ON
(:) OFF OM
OFF ON OFF ON | OFF |O_N| OFF

»¢ Under this mode, Counter will continue counting after reaching preset value if it is configured as counting-up

mode. But it stops counting when its current value is 0 if it is configured as counting-down mode.

> The counter current value will be initiate value when the smart’s status switches between RUN and STOP or the
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smart is power up. The initial value equals to zero if the counter is in counting-up mode, but the preset value in
counting-down mode.

Counter Mode 3 (Non-Overtaking, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when restart the power. Mode 3
Counter will count up to a fixed preset value and stop counting at that value or stop counting when its current value is O if it’s
configured as counting-down mode. Additionally, the current count value is retentive when the smart switches between RUN and

STOP if “C Keep” is active. In the example below, the counter will stop counting when it reaches the preset value of 20.
Counter status bit CO1 will be ON when the current value is 20.

¥y |z | T c I 4]»]

¢ |op «| (01~1F) Symbol

oY

Function

_® N
@ Mode [3 | (0-8)
®

Counter without overtaking and with
power down retain current value

®_ Fre val=24
_® O o L I M R
Tt

UL

Dyic | - | | I

Rese T
Cuspat ml r_l

| =

col 32 Current Value:l
HOl 000000 Preset Valu&:IDDDﬂzﬂ

col
ooo0zZo Preset Type:lm' '”

Direction 3Jet Reset Input

Contact |y - ’T Cont.ac::l]: v ’?

102

0K | Cancel |

This mode is similar to mode 1, but:
2% The current value will be kept when iSmart is in “Run” mode once the power is lost.

»¢ The current counter value will be kept when the iSmart is switched between RUN and STOP if C-keep is active.
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Counter Mode 4 (Overtaking, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after power lost. Mode 4 Counter will count up to a fixed preset value and then
continue counting after the preset value, but it will not count when the current value equals 0 if it’s configured as counting-down
mode . Additionally, the current count value is retentive when the smart switches between RUN and STOP if “C Keep” is active.

In the example below, the counter will continue counting after its preset value of 20. Counter status bit CO1 will be ON when
the current value is not less than 20.

r x|z T c x4l

Counter

P

c |01 =] {(0L-1F)

Funcrion
@ Mode |FYN | (1-8)
©

Counter with overtaking and with power
down retain current value

_@ cevi TG OARTERR D
Hong ﬁ

P

col 4
MOld 000000 Current Value:
oQoozo col Preset Value:|000020
IDZ Preset Type:/N -~

Direction Set Reset Input

Contact | = |ﬂ.‘l Contact [T | (02

0K | Cancel ‘

This mode is similar to mode 2, but:
2% The current counter value will be kept when iSmart is in “Run” mode once the power is lost.

»¢ The current counter value will be kept when the iSmart is switched between RUN and STOP if “C-keep” is active.
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Counter Mode 5 (Overtaking, Up-Down Count, Non-Retentive)

Mode 5 Counter’s operation is similar to Mode 2, overtaking and non-retentive. Its status bit will be ON when the
counter current value is not less than its preset value and will be OFF when the current value is less than its preset value.

The Mode 5 Counter will count up to a fixed preset value and continue counting even reach the preset value.
Additionally, the current count value is non-retentive and will reset to 0 when power lost. Additionally, the Mode 5 counter
is always reset to zero, and the current value also is always 0 when the smart switches between RUN and STOP
unrelated to the state of its direction bit. In the example below, the counter will continue counting after its preset value of 20.

Counter status bit CO1 will be ON when the current value is 20.

Edit Contact/Coil EJ
¥ H | u | T c |r <]
Counter
— ¢ |op j (01-1F) Symbol
®_ Function

Hode (B ~| (1-8)

@ With overtaking and without power dowm
Compare Counter

i 5) Fre a2
RN N 1 T o7 i e T, o L

:
5
|
%

—

A S ey S S gy e
B

Current Vulu::li
col g Preset Value:(000020
014 000000 Preset Type:[u ]|
UODDZD Cl:ll Direction Set Reset Input
IDZ Contact ’G lr Contact E IF

O e ——
@ 20 :i

R R L L L L S A N A I U A I A B
() 1011919V 20\ 20\ 211 211 201 201 191 191 18] 181 191191201 01 0] 0]

mput count —_———-
pulse |__J._J_:|

@ OFF ON OFF ON

@ OFF ON
COFF oM OFF O OFF

»< Under this mode, the count will continuous after reaching its preset value.

»¢ The current value is always 0 regardless of the state of its direction bit when the reset is availability.
2 The current value is always 0 regardless of the state of its direction bit when the smart switches between RUN and

STOP.
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Counter Mode 6 (Overtaking, Up-Down Count, Retentive)

Mode 6 Counter’s operation is similar to Mode 4, its current count value is overtaking and retentive. Its status bit will
be ON when the counter current value is not less than its preset value and will be OFF when the current value is less than
its preset value. Additionally, the Mode 6 counter is always reset to zero, regardless of the state of its direction bit. The
current count value is retentive and will keep its current count after power lost. And Counter will keep current value if “C
Keep” is active. In the example below, the counter will continue counting after its preset value of 20. Counter status bit
CO01 will be ON when the current value is not less than 20.

Edit Contact/Coil X

v |x |x | e |z 4]
Counter
@_—® c [o1 <] t02-1m) Symbol
Function
Hode [6 +| (0-8)

With overtaking and with power dowm
Compare Counter

©®

(3

ol GBS G0 Ta 151

col 6 Current Value:li
MOld 000000 Preset Value:|000020
000DZ0 col Preset ‘l‘y'pe:,m ,7
I02 Direction et Reset Input

Contact (M - ,F Contact |1 - [F

20

&

T TTTT T T rTaATTrT T T TTT 1T rTaT T T It TrT I
@Eodef&2&5:0:f:l:2:2:3: : : : : : : :1:1:2:2:3:
- T T r/TTrTTTT Tt I rYrT T T 1Tt T
@Eode.?&ét&ti:f?:f:f:z:z:.?: : : : : : :3:4:4:5:5:6:
wput count pulse |_ :I___Jr__:l |_
1 _
power supply switch oIV OFF ON

6]
@

This mode is similar to mode 5, but:

»¢ The current value is kept when power lost in Run mode.

»¢ The current value is kept when change the mode between RUN and STOP if “C Keep” is active.
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High Speed Counters (DC Version Only)

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and 102. These can be

used as general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high

speed counting.

High Speed Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either

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

KHz maximum at 24VDC high speed input signal. The
selected Counter Coil (CO1-C1F) will turn ON when the

pulse count reaches preset value and remain ON. The

counter will reset when the Reset Input is active. In the

example below shows the relationship among the

numbered block diagram for a Mode 7 Counter, the
ladder diagram view, and the software Edit Contact/Coil

dialog box.
@ -
®

¥ le

Symbol | Description
©) Counting Mode (7) high speed counting
® High speed counting input terminal: 101 or 102 only
® Use (I01~g1F) to Reset the counting value
ON: the counter reset to 0
OFF: the counter continues to count
@ Current Count Value, range: 0~999999
® Preset Value, range: 0~999999
® Counter Coil Number (CO1~CI1F total: 31 counters)

Edit Contact/Coil

3
T |n |m | T C ]R R

7
I014 000000 co1 Counter

050000 C |oL - (01-1F) &Hymhol
MO S

Function

Mode 7 - [0-8)

| Scale Input Counter

o
(=1
.
:

I
2 1 Fre w240

i : O OFF

@ =7
@ ‘ 050000 .
(;) 1 1 iy
o el il

Curvd - IO T2 SIERGRETe o] aTaT Tl )

iﬁi OFF

ON

kesei D] 1

Current Value: ’7
Preset ¥alue:|005000
Preset Type:|H ~

Input I1/I=2 Reset Input

Contact ,F Contact |M - ’bs_

1):4 | Cancel |
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Example: QO1 output ON with CO1, and Q02 output ON with scan time.

| co1 |m1 T ‘
oot |1 Q—-} [.sa.sie..s} cos
MO1

071 Qo1
ws [ O
Qoz

Preset 100

heesmeeap e - ===
H H H

e e s bt o

e B e Mt ot

Current | O § 1§ 1 82§ 2§ .. 1. :w:w.1UU.|UU.mo.mu.mu.lm.lw 0oioiol

[ .
brmnmemah s 4

: H
----- ' I.--..--- mmm——— -L-. .-J-..---.

% -

H H
...... —— .---I.---. S R WU S |

103 ON OFF

MO1 OFF ON

CO1/QM OFF ON OFF

Qo2 OFF ON OFF

Scan time
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High Speed Counter Mode 8 (DC powered versions only)

The Mode 8 High Speed Counter can use either
input terminals 101 or 102 for forward up-counting to

1 KHz maximum at 24VDC high speed input signal.

It will reflash its counted value in each “fixed time”.

When the counted value reaches or excesses the
“Preset ON”, then the selected counter coil turns
ON at the next cycle. If the counted value change to

a value less than “Preset ON” but still large than

Description

Counting Mode (8) high speed counting

High speed counting input terminal: 101 or 102 only

Counting interval time: 0~99.99 sec

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

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

Counter Coil Number (CO1~C1F total: 31 counters)

“Preset OFF”, it still retains ON state. The counter coil does not turn OFF at next cycle until the counted value less

than “Preset OFF”. The counter will reset when the preceding rung is inactive. The table below describes each

configuration parameter for High Speed Counter Mode 8.

Edit Contact/Coil X

¥ | | w | T c ]R |
Counter
‘@ - ] c |o1 w| (01-1F) Symbol
®— @ Function
Mode g 0w {0~8)
@ 1K Hz Input Counter
®© o |
Fixed Time:|N ¥|| ->[01.00 Sec
Current Value:| |
Preset Value:|000005 |ooooos  ofe
CD.I. 8 |‘_'|:;F Preset Iype:|N ﬂ| |N ﬂ|
IOl Dn N 10 Input I1/I2 Eeget Input
000005 COl Contact ’? Contact l_
000003
OK | Cancel |
@-=s
J=01s5 g1s | 0Is | Ols 0.1s 0.1s
D=5 3 T & T 4 T 3 T 4
D=3 : i | -

OFF

& | & |

; :

O

CFF
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High Speed Counter Mode 9 (1KHZ Input A/B Phase counter)

Mode 9 is A/B phase high speed counter is the two phases counter, same bandwidth for pulse period, but pulse is 90
degrees difference.

A/B phase high speed counter functions are same as high speed counter, but parameters are different.

In DC type model, the high speed counter mode 9 will start to count two of 1KHz A/B phase when 101 (A) leads 102 (b),
counter current value will be 0-999999, high speed counter will stop counting when preset value is reached. When output
coil is ON, counter current value will reset to 0 when the count is reset, output coil will OFF.

Symbol | Instruction

@ High Speed Counter Model9
High Speed Counter Input, 101, 102
CZD Reset Coil

ON: Countercurrent value reset to 0
OFF: Counter keeps counting

Current value of Counter: 0~999999

& ©

Preset value of Counter0~999999

@L®Bl © OO

Counter Code (CO1~C1F, 31 sets counters)

Coil M39 is the special coil, A/B is the counting direction flag. When Phase A leads phase B, M39 coil will be OFF,
when phase B leads phase A,M39will be ON;

S T 0 w0 B a0 e B 0w S B aw B

Number of Pulse ninput 0 1 X 2 Y 3 Y o Yoo Y o F + f 2 f 3

Enabled Input \ J'r

Reset Input
Counter current value will reset to 0 when the count is reset.

When the current value overflows(The current value is greater than 999999);And next Phase A leads phase B, The current
value will be 0; When the current value overflows(The current value is less than 0);And next Phase B leads phase A,
current value will be 999999.
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Real Time Clock (RTC) Instructions

The iSmart smart relay includes 31 RTC coils that can be used throughout a program.

ETC SET W3.0
Each RTC instruction has a choice of 5 operation modes and has 10 parameters for proper 2009, 06 26
configuration. The initial clock/calendar setting for each connected iSmart is set using the Fri. 10:11

Operation» RTC Set menu selection from the SMT Client software.

ONONO
© 00

RTC Mode 0 (Internal Coil)

Mode 0 RTC (Internal Coil) used as internal auxiliary coils. No preset value. In the example below shows the

relationship among the numbered block diagram for a Mode 0 RTC, the ladder diagram view, and the software Edit

Contact/Coil dialog box.

On

Symbol

Description

Input the first week to RTC

Input the second week to RTC

RTC mode 0~2, 0: internal coil 1:daily, 2:consecutive days

RTC displays the hour of present time.

RTC displays the minute of present time

Set RTC hour ON

Set RTC Minute ON

Set RTC Hour OFF

Set RTC Minute OFF

®©®REO®®OE

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

ROL

OFF

IU|l
001 |
O
m OFF
O
R0 OFF

iOFF

Edit Contact/Coil

| w It |c R le
Real time clock
R lop =| (01-1F) ASymbaol
Function
Hode (Gl »| (0-4)
Internal Coil
|| |.|||v.|[-:||:>|i\|-u|
I B R R B R PR R PR
Fnahl, I I
x I I
el (On-3>0££) 3| =] -] -]

Cuceent Value: :
Preset ‘\mlue:[—: I_Dn. I_: I_OEI!

(hour:minutce)

Cancel
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RTC Mode 1 (Daily)

The Daily Mode 1 allows the RTC coil acting based on a fixed time across a defined set of days per week. The
configuration dialog below (example 1) allows setting the workdays per week (i.e., Mon-Fri) and the work hours per

day. RTC coil/contact turns on in the work-hour of the workday.

Example 1:

M | u | T | c R le ]

—@—@— Feal time clock
R |or =| (01-1F) Symbol
: Function

Mode |1 ~| (0~4)

Every day action mode

ONONO
ONONC

Week (On->0££) : |10 x| - |m ]
Current ?ulue:li
FO1l MO-FR Preset ?alue:lﬂﬁ :IUI;I on |1?| :IUU Off
1= 10:-0% (hour:minuce)
og:00 [ RO1
17:00
| 1] I Cancel
Week Wonday Tuesday  Wednesday Friday Saturday Sunday
Time 800 1700 %00 1700 00 17.00 200 17.00

muete L .1 1 1

rmowpr [ | [ L[ | ]

Example 2:
Weel Ionday Tuesday Wednesday Friday Gahwday  Sunday
@ 1 Titne &00 17.00 &00 17.00 00 1700 &:00 1700 00
0 @[T L L
® . @| 1700 | ENABLE § § § § § i
@ g0 ' : |— —I ' '
FEn Output
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Example 3:
Weels Ionday Tuesday Wednesday Friday ey Sircdy
@ 1 Time g00 17:00 800 1700 &00 1700 800 1700 800 1700 800 1700
D @ |FR-TU N I P I R R
® @ &0 | mwse |1 1 I R R R
B @] 17.00 i i . ; : i ; i ; ; ; ;
Fn Outgt | | | | | | I | | |
Example 4:
Week Monday Tuestday Friday Sarday Sy
@ 1 Time .00 1700 &00 1700 00 1700 800 U700 800 1700
0. @ |FR-MO | | | | i ! | ! ! !
® Ot | mese ] 1 T
. ® 2-00 i i i P i i 1 i : f
RaOwpt | | | | L1 L[|
Example 5:
Weel Monday Tuesday Friday wafuthy Sy
@ 1 Titne 00 1700 &00 1700 §00 1700 &00 1700 00 1700
0. @570 | | ! ! | ! ! ! ! !
®: @] 800 | EMABLE | | | | | : | | | |
® @ | 1700 :
Fn Cutput |
Example 6:
Week Ionday Tuesday Friday by Sinday
@ 1 Time g:.00 1700 800 1700 g00 1700 800 1700 .00 17:.00
D ®|susU I i i a i L
®: @ |1700 | ENABLE |
@ - @ 200 i H ; : ; i ) ;
rmowp” | [ | [ I L
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RTC Mode 2 (Interval weekly)
The Interval Time Mode 2 allows the RTC coil acting based on time and day per week. The configuration dialog

below (example 1) allows setting the start-working time and stop-working time between two days in each week.

C ) ( l ) Edit Contact/Coil
n |n It | e R le 4]»]

Real time clock

R |01 =] (01-1F) Symbol

Funcrtion
Mode (2 | (0=-4)

Interval time action mode

Example 1:

On

ONONO
ONONO

|\'\..||I\J\|I||IP|'\-'.|\II|
e I I I S R
Ferate |
| T I
Week (On—>0E€) | TU | - -
RU.I. TU- SA Current Walue:
2a| 10:31 Freset Ualue:mz Wﬂn IT: IFGH
02-00 POL (hour:minute)
17:00
OE | Cancel |
Weelc Ilonday Tuesday R Friday Sah ey Arday
Titne 00 1700 800 1700 00 1700 800 1700 00 1700
EMABLE : : ' ’
Fn Output
Example 2:
Weelk IMonday Tuesday . ety Suncay
@ 2 Titme .00 1700 0 &00 17:00 00 1700 800 17:00

D @|s4-TU | L | I
®: @] 1700 | ENABLE | § § § i § § §
: ® 8':":' i i i i 1 i i i

En Output
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Example 3:
Week Tuesday Wednesday - Aturtay Sunday
@ 2 Time 00 1700 &00 1700 00 1700 &00 (1700
O @ wewE C L
@ . @ | 1700 | ENABLE | i i i § i i i
(@ | 200 i i
Fn Outgat
Example 4:
Week Tuesday Wednesday - ey Sunday
@ 2 Time 00 1700 &00 1700 &00 1700 300 1700
O ®wevE C C
® @) 800 | ENABLE | ; ; ; i § § §
@ : @[ 17.00 ‘ ! " i o |
En Output

RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the RTC coil acting based on Year, Month, and Date. The
configuration dialog below (example 1) allows setting the workday between two different dates.
If the year is set as 00-00, the particular mode is available. The RTC is ON from the start date to the end

date every year. More refer to example 4.

Symbol | Description
RTC Year ON

RTC Year OFF

RTC Mode 3, Year-Month-Day

Display RTC present time, Year-Month-Day
RTC month ON

RTC day ON

RTC month OFF

RTC day OFF

RTC code (RO1~RI1F, total 31 group)

ORO
©

©® QGO 6 e e
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Example 1:

Edit Contact/Coil

M

| = It

Real time clock

lc

R |01 «| (01~1F)
Function
Hode 3 -

Interval month action mode

(D=4)

(%)
R le 4]
symbol

Year (On->0££) : |09

- |10

Current Value: .
RO 09-10 :;:::::;.;Lue; oz . 17 on[tr . [11 oee
3-|0s0szs |
02.17
11.11
’Tl Cancel
Tear-Month-Day 2009/02/17 2010111411
Time 000 000
ENABLE
ON
ETC output OFF OFF
Example 2:
Tear-Month-Day 2009/02/17 5010/11/11

@ 3 Titne 0:00 0:00
M/EV®E | 2010/11/11 ENABLE
EyTE | 2009/02/17

ETC ocutput

Example 3:
Tear-Month-Day 2009/02/17 2010/11/11
T 0:00 :

&) 3 ime | 0_|00
(/&6 | 2010/11/11 ENABLE
@MHE | 2010/11/11

ETC output
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2012710711
0:00

2012/11/11
0:00

2013710411
0:00

20137115411
0:00

Example 4:
Year-Ionth-Day
@ 3 Time
M/E/E | 2000/10/11 ENABLE
@/@/® | 2000/11/11

ETC output
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RTC Mode 4 (30-second compensator)

The 30-second compensator, Mode 4, allows the RTC coil acting based on week, hour, minute and second. The

configuration dialog below shows the setting of week, hour, minute and second for the TRC mode 4.

_ @ Edit Contact/Coil X

@_ n | u |t | c R lG 0
@' @ Real time clock

R |01 = (01-1F) Symbol
@ @ _. Function

Mode v [0-4)

305 modify mode

ElEIEEEREIENER

S e A

Enaik |

Symbol | Description i I
RTC adjustment week vee(omy =
RTC mode 4 Current Value:[11:40:02
RTC present hour Preset Value:[00 : [00

thour:minute) : oo

RTC present minute

RTC adjustment hour

RTC adjustment minute

RTC adjustment second

0K | Cancel

SISHCHCICHCICNG)

RTC code (RO1~RI1F, total 31 group)

Example 1: preset second < 30s

_ ®_
Oq o
®

®
® —® RO1
@

Sa

4= 13:25
[DS:DD } ROL

: 20

Week SA
Time 200 E:00:20
ENABLE
RTC cutput OFF o CFF

2 The current time will return to 8:00:00 when it achieves 8:00:20 at first time, and RTC contact, R01, will turn ON,

then it does not turn OFF until the present time achieves 8:00:20 again. Then time keeps going. So, this means that
RTC status bit is ON for 21 seconds.

Example 2: preset second >= 30s



Chapter 5 Relay Ladder Logic Programming (]I

— ©
@—®
®

®
® —® RO1 SA
@

g=] 1l=2:41 ROL
08:00
=40
“Weel oA
Time 300 2:00:40
|
EMNAEBLE :
|
ETC cutput

> The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit RO1 turns ON in one scan

time. Then time keeps going and RO1 turns OFF.

RTC Mode 5 (Astronomical Clock)

RTC mode 5 is "Astronomical Clock Mode", which uses the set of longitude, latitude, and offset time to control the
output of RTC coil.

The following figure and table illustrate the display from parameter meaning of RTC mode 5 and the
programming interface in Ladder mode.

( Edit Contact/Caoil ﬁ
4| b

(7]

M | w | |e R ]

Q) Real time clock
u
R |01 | {(01-1F) Symbol
Function
Mode Ev {0-5)
Sunset mode

Symbol | Instruction

E/W: (» E W

RTC Mode 5 longitude: [oo0  (0~180)
RTC sets longitude E/W S/M:E 5 O
latitude: 0~80
RTC sets the value of longitude E/W o mei E. o (o-=
Offset dir.: (s — " 4
RTC sets latitude S/N Offset time(min): [ {0~59)

RTC sets the value of latitude S/N

RTC sets offset (+/-)

OEOEEEE

RTC sets the value of offset

- O Cancel
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102

According to the table, set correspond parameter such as longitude (E/W) and latitude (S/N). R function block
will calculate sunset and sunrise of current season, sunset and sunrise offset will base on the value of (-) and

(+), the offset time range is 0-59 minutes. R function block will turn ON during sunrise to sunset, it will turn

OFF during sunset to sunrise.

Example 1: Set East longitude 130°, North latitude 30°, offset +30min

MO1 RO1

5-| E+120 101|
N+30 : |

+30

X According to RTC current value to calculate sunrise and sunset, RO1 will be ON during sunrise to sunset.

201 - 1
s-| =rz0 |
{::}‘_ H+zo [ °
L +30
DRCE - 1
{:::}___ re=- bDRCE
|_| |_| a3
| ooooo
o1zzg [DREE
| ooooo

>XDRCE and DRCF are special register, calculation value will be saved in this register. (Offset value will not be

saved)
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Comparator Instructions

The iSmart smart relay includes 31 comparator coils that can be used throughout a program. Each comparator has 8
different operation modes. Additionally, each comparator has 5 parameters for proper configuration. The table below

describes each configured parameter and lists each compatible element for configuring Comparators.

Symbol [Description
Comparison Mode (0~7)

IAx analog input value (0.00~99.99)
/Ay analog input value (0.00~99.99)

O
©0 0

Reference comparative value, could be constant, or other data code
Output terminal (GO1~G1F)

|
©
@ ® @ e

% The preset value @), @) and @ can be a constant or refer to other function current value.

Comparator Mode 0 (Internal Coil)

Mode 0 Comparator (Internal Coil) used as internal auxiliary coils. No preset value. In the example below shows
the relationship among the numbered block diagram for a Mode 0 Comparator, the ladder diagram view, and the

software Edit Contact/Coil dialog box.

—®' - 101 601 0
| |'rf\' 1
o [ \

I01 OFF OFF

ON
GO1 OFF OFF

Analog comparator Mode 1~7
(1) Analog Comparator mode 1: Ay — @ < Ax < Ay + @,@ON;

(2) Analog Comparator mode 2: Ax < Ay, ®ON ;
(3) Analog Comparator mode 3: Ax > Ay, ®ON ;
(4) Analog Comparator mode 4: (@) > Ax, ®ON ;
(5) Analog Comparator mode 5: @) < Ax, ®ON ;
(6) Analog Comparator mode 6: 4 = Ax, ®ON ;

(7) Analog Comparator mode 7: @ # Ax, ®ON ;
Example 1: Analog Signal Compare
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In the example below, Mode 4 is the selected function that compares the value of analog input AO1 to a constant

value (N) of 2.50. Status coil GO1 turns ON when A01 is not less than constant 2.50.

I I [ ¢ |z 4

Analog comparator

G |01 | (0l~lF) Symhol

@
@ m;:::mlq_z 10-7)
@ @ Ax<=Ref,
®

e o

GOl 4 Current Vuiu::‘ Sec | Sec
A0l coL Preset Value:|02.50] Ref
0z. S0V Preset Type: IE‘ l—

0K I Cancel

Example 2: Timer/Counter present value Compare
The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or
each other. In this example below, Mode 5 is the selected function that compares the value of Counter (CO1) with the value

of Timer (TO1). Status coil GO1 turns ON if present value of CO1 isn’t less than present value of TO1.

Edit Contact/Coil X

N | | c |r G ln <]

Analog comparator
G |c|1 w| (01~1F)  syuhol

Function

Mode |5 | (0-7)
@ Ax>=Ref.

00 0°

- S

GOl s Current Value:l Sec | Sec
col GOl Preset Value: Ref
TOl Preset Type: ~||o1

0K | Cancel
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HMI Display Instructions

HMI/Text 3
The iSmart smart relay includes 31 HMI instructions 1 |mo2 |mos |mos |mes |mos |mor |mos [
that can be used throughout a program. Each HMI instruction Timer | <
can be configured to display information on the iSmart 16x4 Bz | ~|
character LCD in text, numeric, or bit format for items such . C::;m I ﬂ
as current value and preset value for functions, Input/Output | _
. . . e r | x| m=| =]
bit status, and text. There are three kinds of text in HMI, Analog Display Set... | u | Sl
Fhone Humber
Multi Language, Chinese (fixed) and Chinese (edit). Each X S car
aal |, g _Ciear | M

HMI instruction can be configured separately using the
* Multi Languade { Chinese(fixed) ( Chinese{edit}

Edit>>HMI/Text menu selection from the SMT Client Text Input

software 7#5%&" (J#+,-. /0123456789:;<=>7@ABC
‘ DEFGHIJELMNNOPQRSTUVWEYZ[4]0_"abcdefs

Allows the SEL button on the iSmart keypad to activate hijklmnoparstuvwxyz<c|-e’adasdeeeeiii
o iRAAERVOE860GMI0RARF " ACELNOS2Zacstnd

the selected message onto the LCD even the Hxx is inactive. ¢2zABEBTIEER3MAKINHOIPCTY ¢ X040 MBHE3NA

s ER " aBv<2TLwEBA¥Co=*t="  ¥uAAAE

»More information about HMI/TEXT to see:
Chapter 3: Program Tools—Ladder Logic Programming Environment —HMI/TEXT.

HO1~H14 can display the setting telephone number and Fhone Number
. I— 2dd 138111
send alarm message to the setting number by GSM module.

Cancel |

Each HMI instruction has a choice of 2 operation modes. The table below describes each configuration

parameter.

Symbol | Description

@ Display mode (1-2)

® HMI character output terminal (HO1~H1F)

Edit Contact/Coil

O —

HMI display page

H |01 | (01-1F) Symbol Edit
Funccion
I Mode [2 «| (1-2)

No Diglts

HO1

| 0K | Cancel
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HMI function instruction

1.

HMI can display character, built-in Chinese, user-defined Chinese.This information cannot be edited
through keypad.

HMI can display function current value (T, C, R, G and DR), analog input/output value (A, AT, AQ). This
information cannot be edited through keypad.

HMI can display preset value of function (T, C, R, G and DR). This information can be edited through
keypad.

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

Once more than one HMI enabled at the same time, press changing page button to display other HMI
screen.

When another HMI is enabled, iSmart can auto-determine whether does HMI screen display the present
page or change to the new HMI screen; it depends on the HMI code. For example, HMI keeps HO1 screen

as the present screen even though HO2 coil be exercised.

Keypad instruction

SEL Under status 1 or 2, go into status 3.

Under status 3, go into status 4.

Under status 4, change function preset type.

T oor Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.

Under status 3, move cursor up or down.

Under status 4, change data and number, function preset data; change coil state
(SEL+T or 1) | Under status 1, find the nearest HMI whose mode is 1.

Under status 2, find the nearest enabled HMI.

Under status 3, move cursor up or down.

<~ or— Under status3 or 4, move cursor lift or right.

OK Validate editing and store automatic.

ESC Abrogate operation.
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HMI status 1~4:
1. HMI scanning state, press SEL into HIM at IO interface

2.1234
Q.12345678

1.123456739ABC

RUN Wed. 08:05

@

PON

a&i%

Press SEL

T01=20. 00Sec
TO1=##. ##Sec

&

2. HMI running state, HMI is enabled at 1O interface

£.1234

0.12345673
EUN Wed. 09:18

I. 12345;?89&5(3 zow
P

&

Enable MO2

a4

¥TO1##
TI01=###
z [E||E K] [a| T01=20. 00Sec
01234 T01=00. 005Sec
Jtox | @@ —>| 00.00
o] EIEEE HOZ=0N

wag

N

PO

So

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

edited content.

T01=20.00Sec
T01=00.00Sec
00.00

N02=0N

ON

So

Press SEL -

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

T01=H0. 00Sec
T01=00.00Sec
00.00

NO2=0N

3%

204

Press SEL -

00.00
N02=0N

T01=00. 00Sec
T01=00. 00Sec

$

PON
A4

&

T01=20.005ec
T01=00.005ec
00,00

H02=0N

oW

So%
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Filter Function Block (Filter)

iSmart includes 31 independent filter (Filter) command, 5 working mode in each comparator, please see instruction
of comparators and parameters.

Filter Mode 0 (Analog filter)
Mode 0 Comparator (Internal Coil) used as internal auxiliary coils. No preset value. In the example below shows
the relationship among the numbered block diagram for a Mode 0 Comparator, the ladder diagram view, and the

software Edit Contact/Coil dialog box.

M"_ill BEO1 |
|:|.-
001 | [ } RrJ1|

MO1 OFF | ON | OFF

RO1 OFF | ON | OFF

Filter Mode 1 (Analog filter)

Function instruction

When parameters setup finished, analog filter function will be enabled once enable coil status from 0 to 1. This
will start to do Ax analog value filter according to select sampling mode, the value after filter will be the
current value of F coil.

VR :
klj Symbol Instruction

F sample mode selection

Ax analog input

Current value

Sampling mode
Filter encoder (FO1~F1F)

@EEEE

®
® ©

Software Filter Mode

(Mode 1)

The value will be updated by each scan cycle, it will use last 5 AD average value except maximum and minimum
one.

(Mode 2)
The value will be updated by each 5 scan cycles, it will use 5 time mode 1 value to do average.

(Mode 3)
The value will be updated by each 25 scan cycles, it will use 5 time mode 2 value to do average of maximum
and minimum value.
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Y

Data memory time change —— : ) % 2 & & e P

(1 (2) ==== (5)
Example : Data 1=161, Data 2=120, Data 3=154, Data 4=160, Data 5=190, Data 6=169,
Data 7=110, Data 8=121, Data 9=150, Data 10=198, Data 11=199.

Mode 1:

@ Updated data=(161+154+160) / 3=158 - filter (1, 2, 3, 4, 5), the maximum value 190
and minimum value 120 will be deleted.

@ Updated data=(154+160+169) / 3=161 - filter (2, 3, 4, 5, 6), the maximum value 190
and minimum value 120 will be deleted.

@ Updated data=(154+160+169) / 3=161 - filter(3, 4, 5, 6, 7), the maximum value 190
and minimum value 110 will be deleted.

@ Updated data=(121+150+198) / 3=156 - filter(7, 8, 9, 10, 11), the maximum value
199 and minimum value 110

Mode 2 :
It will use 5 time mode 1 value to do average. (D+Q@+ Q3+ ®+(®)/5

Mode 3 :
It will use 5 time mode 2 value to do average of maximum and minimum value.
(This mode is effective to filter ripple and ripple noise.)

(Maximum value + Minimum value) / 2, the range of these two values is @@@@@

Filter Mode 2 (Average)

Function instruction

Enable coil ON, average function will start.

This mode is used to calculate analog input average value of time period.

'®— Symbol |Instruction
F Mode
(2)
()

Time base

Current value

Analog input

Sampling time
Filter encoder (FO1~F1F)

@OE®EE

01010

Timing diagram (example)
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AQ }"\! A .
g | | | s
¢ Loy oo i
A P TR i T 0 |
- S I T TS S R - S S R R i
| e I e T A T I T | ]
| I I e I Y D T (R (A (R (R T |
| L L I e T S S S TR (R |
e DD E b L
| L e I I L I P T T [ T (R TR |
Rl::}:::::l::::!:
S T (A R A - I AN T (R N SN
L L R e e L T D I A [ N A R |
Sy —+ 4§ ¢ & 4 4 4 X v ¢ ®w r v v ¥
1+ 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
L —
e e
Sn=8 Sn=8
St=10s St=10s
MOl Z |
| 3 Qoo
001 | 2oL [ T
0010 |

For example :
FO1 current value will update per 10s, when current value updated, FO1 coil will turn ON.

Filter Mode 3 (Maximum value)

When enable coil is ON, maximum function will start, the status of output coil and enable coil is same.
When enable coil is OFF, maximum function will close, the status of output coil and enable coil is same.
In enable coil ON status, F function block current value will save the maximum value of analog input Ax.

_@ Symbol Instruction
F Mode
@ Current Value
& @

Ax Analog input
Filter encoder (FO1~F1F)

®OEO

Mol FOl 3 |
| 1 Qaan
001 | { 201 } F-'_'Il|

For example :
FO1 current value will update every scan cycle; FO1 will save the max value as F block current value.

Filter Mode 4 (Minimum value)

When enable coil is ON, maximum function will start, the status of output coil and enable coil is same.

When enable coil is OFF, maximum function will close, the status of output coil and enable coil is same.
In enable coil ON status, F function block current value will save the minimum value of analog input Ax.

—@7 Symbol  |[Instruction
F Mode
@
& ©

Current Value

Ax Analog input
Filter encoder (FO1~F1F)

®OEE
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PWM Output Instruction (DC Transistor Qutput Models Only)

The transistor output model, T type, includes the capability to provide a PWM (Pulse Width Modulation) output on
terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a PLSY
(Pulse output) output on terminal Q01, whose pulse number and frequency can be changed. The table below describes number
and mode of PWM.

Mode Output
P01 PWM, PLSY Qo1
P02 PWM, PLSY Q02

Model PWM Mode
P01 and P02 both can work under this mode. Each PWM has 8 group preset stages which contents Width and
Period. The 8 group preset values can be constant or other function current value. Each PWM has 10 parameters for

proper configuration. The table below describes each configuration parameter and lists each compatible memory type for

configuring PWM.
Symbol | Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
@ PWM mode (1) OFF X X X 0 OFF
® present stages as operating (1~8) ON OFF OFF OFF 1 Preset stage 1
©) Selectl (I01~glF) ON OFF OFF ON 2 Preset stage 2
@ Select2 (I01~g1F) ON OFF ON OFF 3 Preset stage 3
® Select3 (I01~g1F) ON OFF ON ON 4 Preset stage 4
® present stages as operating (1~8) ON ON OFF OFF 5 Preset stage 5
@ Width of preset stage (2) (0~32767 ms) ON ON OFF ON 6 Preset stage 6
Period of preset stage (2) (1~32767 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:
Ein Comacicot =)
¢ Ju Je Ju e |w ]
OO, - e symvon R
© © T
© @ @, e
®
Ot |
024 0000S PO e:[00000 00000
01400010 Preset Value:[00010  ms [00005  ms
preser typesfr ][ [ L[

The state of MO1, M02 and M03 are OFF-ON-OFF, so that PWM output pulse is at stage3 like this as setting

above.
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t=5 ms

Output

T=10 ms

The state of MO1, M02 and MO03 decide the duty cycle and frequency of PWM output. PWM stages can be
changed by the status of M01, M02 and M03 when POl is running. &) displays the number of pulse when P01 is

running, but € equals 0 when P01 is disabled.

Mode2 PLSY
Only P01 can work under this mode, and the output is Q01. PLSY has 6 parameters for proper

configuration. The table below describes the information of PLSY parameters.

Symbol | Description
PLSY mode (2)

Total number of pulse (storing in DRC9)
Preset frequency of PLSY (1~1000Hz)
Preset pulse number of PLSY (0~32767)
Output port (Q01/Q02)

PWM code (P01/P02)

@ O ® e

Example:

&5kt Contacticod =S|
c | = |s | = P |[zs <>

PWM QJutput

P |o1 | (01~02) Symbol Q |01

Function
Mode 2 - {1~2)

ELSY

© 0

PF PN
POL 2 ENS
0oooo Qol Current Value:|c|c|c-oo |c|c|c|cucu
POl
col Preset Value:|00000 Bz [00000
00100 Preset Type:lc | |01 v |

0K | Cancel
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The preset frequency and pulse number could be constant or the current value of other function. They are

variable if the preset are other data code. The PLSY will stop output if it has outputted the number of @ pulse. PLSY

will run again if it is enabled for a second time.

>¢ In the example above, the frequency refers to data code (CO1). So, the wave’s frequency will change following the
current value of CO1.

% In the example above, frequency is 1000 Hz if the current value of CO1 is bigger than 1000 Hz.
s PLSY stops outputting pulse after it has output 100 pulses.
3% PLSY does not stop sending the pulse out as long as (4) equal to 0.

Example:

Parameter setting: 3) = 500Hz, @) = 5, output as shown below:

EN

1ms

Output

2ms

PLSY stops outputting when the number of output pulse is completed.
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10 Link/Remote I/O Instruction (SMT-CD model only)

The SMT-CD models include the capability to link additional SMT-CD units
via the RS-485 connection terminals. The baud rate and communication format
both can be set using the Operation» Module System Set... menu selection from

the SMT Client software. They also can be set through keypad like adjacent picture.

The two bits of keypad how to decide the communication format and baud

rate like describing below.
Data | Meaning
0 8/N/2  Data 8bit, No Parity, 2 Stop bit.
Hich bit 1 8/E/1  Data 8bit, Even Parity, 1 Stop bit.
& 2 8/0/1  Data 8bit, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bit, No Parity, 1 Stop bit.
0 4800bps
1 9600bps
. 2 19200bps
Lowbit 75 38400bps
4 57600bps
5 115200bps
10 Link

R5485 5ET 03\_
L Low  bit
DR SET o bov B
High bit
Module System Set @
Set ID Remote I/0
Current ID: 1 : mo
Master
New ID(00-99): 1
" Slave
Set Expand I/0 Others
v M Keep
I/0 Num: -
/0 M o [T C Keep
[~ Back Light
[T I/0 Rlarm ~ z set

R5485 Set

Comm. Mode:|8/N/2 -
Baud Rate: |38400 ~

Coil Record
(* None (M

Range: [01-10 SUM=0

|

DR Format Set

{* Unsigned

{" Signed

Cancel

Up to 8 iSmart units can be linked together as the 10 Link Network. Each unit runs their own logic program; In a

set of devices, the IDs should be different between the members; the ON/OFF state of input, output points, and

Auxiliary Coils in each one can be assigned to “W Table”, see the next page for more information. There must be one

master (ID=00) and several slavers with the continuous ID number starting from 01 in the network. The master one

does not perform the 10 Link function to the units with the ID behind the first broken number once the ID numbers

are not continuous. For example, the slavers’ ID are 01, 02, 04 and 05, the master just can recognize only two slave,

ID 01 and 02, the ID 04 and 05 will be skipped.

* max. 8 points I/O send per stations

¢ Max 7*8 (=56) points /O received per station P

ID must set to be 0,1,2,...(max to 7)

ID SET
REMOTE I/
BACEL

Remote I/O disable

ID | Memory list
location
0 | W01~Wo08
1 | W09~W16
2 | W17~-W24
3 | W25~W32
4 | W33~W40
5 | W4l~W48
6 | W49~W56
7 | W57~W64
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»¢ One controller can use 8 10 Link (LO1~LO08). Only one 10 Link instruction can work at Mode 1(Send mode),
and the other IO Link instructions must be Mode 2 (Receive mode).

The Mode 1: Send the ON/OFF states of the selected coils into the chosen W elements. The available W
elements in the mode 1 depend on the ID setting of that unit, refer to the table in the previous page for more
information.

The Mode 2: Receive the states of the selected W elements and substituting the state of the selected coil. If the select
coil type is input coil I or X, coil status cannot be changed by the state of W elements.

Symbol | Description Type of points Range

@) Setting mode(1,2) 1:Writing 2:Grading Inputs 101~I0C/i01~10C
® Number of send/receive points (1~8) Outputs Q01~Q08/q01~q08
® Chosen coil elements for Write/Grab mode Auxiliary coil MO1~M3F/m01~m3F
@ Selected W elements for Write/Grab mode Auxiliary coil NO1~N3F/n01~n3F
® I/0 link output terminal (LO1~L08) Expansion inputs | X01~X0C/x01~x0C

Expansion outputs | YO1~YO0C/y01~y0C

@ ["Edit Contact/Coil T =
@ : I/oz{nk . . L Iw LIL
@ L |0l | (01~08) Symbol
Mode 1 - {1~2)
Lol L
5 4[103—10'1} -
[} |
WOI-W13
Coil NO.:
Select 1~8:|5 -
Frnm’m To |WO2-13
OK | Cancel
Example 1: IO Link Mode 1

Set =1, @ =5, @ = 103~107 and ID of this unit equal to 01; the state of terminals, 103~I07, will be written

into the corresponding W elements, W09~W 13 as shown in below table.

D=1, @ =5, ® =103~107, ID=1 (D:W09~W13)

Memory List Position w09 WI0 Wil WI2 WI3 W14 WI5 WIi6
Corresponding receiving 4 4 4 4 4 4 4 4
Or sending terminal 103 104 105 06 107 0 0 0
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Example 2: 10 Link Mode 2
Set W =2, @ =5, @®=M03~M07 and @ =W17~W21; when enabling the 10 Link, the ON/OFF state of

MO03~MO7 is controlled by the W17~W21.

D=1, @ =5, ® =M03~M07, ®:W17~W21
Memory List Position W17 W18 WI19 W20 W21

Corresponding receiving ¥ v v v v
Or sending terminal MO03 M04 MO5 MO06 MO7

Remote I/O
Remote 10 function can make one iSmart as master link to another iSmart as slave; the slave can’t
perform its program. Below figures show how to configure the remote IO system.

ID SET 01

REMOTE 1/0 N

BACKLIGHT X

Set to slave

Set to master R KEEP v
ID SET 01 / ID SET 01
FEMOTE I1/0 M Remote I/O disable RENOTE I/0 3
BACELIGHT BACELIGHT bt
N EEEFP v I KEEP v

e S Master EEEEESTES Slave

[ 1) [
' = ;76‘ Set to master

User program g™
X =slave input e |
Y = slave output

Don’t use expansion DI/DO modules, when remeote I'O function is enabled.

Set to slave
No program

Set to master Set to slave

User program valid User program not valid
X =slave input

Y = slave output Input =X coil of master

Output =Y coil of master

Do not use expansion DI/DO modules, when remote 1/0 function is enabled.
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MU (Modbus) (Only CD type model)

MU function performs Modbus RTU communication at RS485 port. There are 15 ID SET /[;?
MU coils: MUO1~MUOF. EEMOTE I/0 )

Remote 10 and IO Link have higher priority than MU to use RS485 port. MU is BACKLIGHT x
executed when the remote 1O setting in the system is disabled (No Remote 10) and ID is N EEEP

not 0.
There can be several MU commands executed at the same time, but only one command can be performed, the
rest are postponed until the performed one is accomplished.

Function mode corresponding communication function code:

mode Communication function code
1 03 (read registers)
2 06 (write single register)
3 10 (write multiple registers)
4 01 (read coils)
5 05 (write single coil)

The coils used for MU function:
M3D: Received M3D turns ON after received, then check-up for error. Transferring data to

target address if there is no error.

M3E: Error flag communication error flag

M3F: Time out flag | M3F turns ON when the master does not get any response from slave within

certain time. M3F will automatically reset if M3D reset.

The time of time out depends on the baud rate as shown in the below table.

Baud rate (bps) Time out (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80

There are 5 parameters in MU function as shown below.

symbol | Description
_® — @ | MU mode (1~5)

® ID number of the target unit: range from 0 to127

The address of target register in that unit:
_@ 1) address is assigned to a constant, range from 0000 to ffff;

e Just do the read/write function to the register with one data

ONONO

length/address in mode 1 and 3.

® o Do the read/write function to the coil with one data length/address

in mode 4 and 5.
2) The address refers to the content of DR coil, and the value of coil
behind this one determines how many registers or coil will be read or

write, see the next five pages for more information.

DR code, store sending/receiving data from this DR
MU code (MUO1~MUOF)

@ ®
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2% The max data length for Mode 1 and 3 is 25 words, it means 25 continuous addresses. The max data length for
Mode 4 is 400bits.
MU model: Read Registers

Set parameter (3), address, to be constant: as show in below figure, the data length is fixed at 1 (it means read
signal register only).

Edit Contact/Coil X Address is a constant, 0003.
s x Qe o ow Jas <D Data length is fixed at Iword, in other
ol covors smes word, Jus-t one address. .
o The sending out Modbus command will be:
O N moee 1 ] Received response from slave:
© 01 03 02 datal-1 datal-2 CRCI6;
_@ RE]I:DI:E ID: ’Dl— .
©) o aat: @ [0 o [ Saving date to DREO:
T e sinsie sestaes DREO = datal-1 + datal-2
®
Store in: D?l . >:< NOte
The completed data in a register is a 16 bits
= @ type. When using Modbus protocol, this 16 bit
- data is going to be divided into high 8 bits and
MUol
[Dog; }mu f low 8 bits. In above example:
DREO Datal-1 is the high 8 bits
= Gt Datal-2 is the low 8 bits
Setting parameter (3), address refers to the value of DR register:
Edit Contact/Coil X
¢ Jx Jp |z w s <] Function parameter display:
Select Coil Ho.
MO |01 w| (01~0F) Symbol rl 1
Function I [:Il I
Mode [ 3] | DRo3  pMUOL
Read register I_ DRED d
RE':EE?F:J[D: 01
Comm. add: ™ 3 03 B .
(O~FFFF) 1y Gata length ; D:Roﬁhe max Setting DR03=0001 for the address
. Setting DR04=0002 for the data length

(means how many data will be read)
The sending out Modbus command will be:
01 03 0001 00 02 CRC16;

Received response from slave:

01 03 04 datal-1 datal-2 data2-1 data2-2 CRC16;
Saving data to DREO~DRET:

[ o« |  camcer | DREO = datal-1 + datal-2

DREI = data2-1 + data2-2

»<the max length of data is 25.

The above example shows how to read two data from two different (but continuous) registers/addresses. For
more information, see the SMT Modbus protocol manual.
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MU mode2: Write single register

Set parameter (3), address, to be constant:

Edit Contact/Coil

G

]H ] P ] L M ]As
Gelect Coil Na.

MU |01 | (01-0F) Symbol
Function

Mode 2 -

Write single register
Remote ID:

{0+7F) o
Coum. add: + |g003| " DR

(0~FFFF)

Comm. data:

LR |ED -

The data wrote into a register
depends on the DEEO walue

]

Cancel |

G

Set parameter (3), address refers to data reg

| = | | m ]AS

Select Coil No.

M |01 w| (01-0F) Symbol
Function

HMode z 0w

Write single register
Femote ID: ol

[0~7F)

Conm, add: * DR w =

(D"FFFFJThe Comm. add depends on DRO3 walue

LR |[E0 -

The data wrote into a register
depend=s on the DREOD walue

Comm. data:

Cancel

Function parameter display:

r 1
| o1 |
| o003 ROo1
L ORED A

Set a constant address as 0003,
Set DRE0=1234 (hex: 04D2) as the content which would be
written into other register.
When enable the MU function, the sending out Modbus
command will be

01 06 00 03 04 D2 CRC16;

Received response from slave:
01 06 00 03 04 D2 CRC16;

ister DR:

Function parameter display:

re 1
| o1 |
| prRoz  HMUO1
L DrREO A

Set DR03=0001 for data address
Set DRE0=1234 (hex: 04D2) as the content which would be
written into other register.,
When enable the MU function, the sending out Modbus
command will be

01 06 00 01 04 D2 CRC16;

Received response from slave:
01 06 00 01 04 D2 CRCI16;
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MU mode3: Write Multiple Registers

Set parameter (3), address, to be constant:

Edit Contact/Coil

B | = |2 |1 mr IAS
Select Coil No.

MU {01 | {01-0F) Sywmbol
Function

Mode 3 -

Write multi-register

Remote ID: o1

(0~TF)

Comm. add: & (0003 " DR

(0-FFFFlqn 50 single register

DR |[E0 -

The data wrote into a register
depends on the DREQ walue

Comm. data:

X

Function parameter display:

r3 1
| o1 |
| ooz B0l
L prED 4

Set a constant address, 0003.

Data length is fixed at 1word, means writing single register.
Set data DRE0O=1234 (hex: 04D2) as the content which would be

written into other register.

When enable the MU function, the sending out Modbus command

will be

01 1000 03 00 01 02 04 D2 CRC16;

Received response from slave:
01 10 00 03 00 01 CRCI16;

Set parameter (3), address, refer to data register DR:

Edit Contact/Coil 53
R R E mwo |as 4

Select Coil HNo.
mr ol o« (01-0F) Symbal

Function

Mode 3 -

Write multi-register
Remote ID:

oL
(0~T7F)
Comm. add: + DR m >

(D"FFFF]Starting add. depends on DRO3
walue, Awount of read register
depends on DR04 walue, max is 25

DE |E0

The wrote data secquentially start
from DEEQ.

Comm. data:

o]

Cancel |

> the max length of data is 25.

Function parameter display:

E 1
| o1 |
| DROZ  PMUOL
L prEp A

Set DR03=0001 for address
Set DR04=0002 for data length

(means how many data will be written)

Set data DREO=1234 (hex: 04D2),
Set data DRE1=5678 (hex: 162E),

When enable the MU function, the sending out Modbus command will

be:

01 1000 01 00 02 04 04 D2 16 2E CRCI16;

Received response from slave:
01 1000 01 00 02 CRC16

The above example shows how to write two data into two different (but continuous) registers/addresses. For
more information, see the SMT Modbus protocol manual.
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MU mode4: Read Coils

Set parameter (3), address, to be constant:

Edit Contact/Coil

B | = | |z m lAS

Select Coil No.

MU |01l = (01-0F) Symbol
Function

Mode 4w

Read coil

Remote ID:

a1l
[0~T7F)
Comm. add: & |0020 " DR

[D"FFFF]Read single coil, and this Comm.add
wust be the multiple of 10H/1A

DE |E0 -

The read data will be stored in
DRED.

Jtore in:

]

Cancel

X
b

Function parameter display:

rd 1
| o1 |
| oozo ool
L prEQ 4

Set a constant address 20 ( here is a Hex number)
Data length is a constant value: 10 in Hex format
When enable the MU function, the sending out Modbus

command will be:
01 01 00 20 00 10 CRC16;

Received response from slave:

01 01 02 datal-1 datal-2 CRC16;
Saving data to DREO:

DREO = datal-1 + datal-2

Set parameter (3), address, refer to data register DR:

Edit Contact/Coil

G | = | 2 |z m
Select Coil Mo.

MU |01 w| (01-0F) Symbol
Function

Mode 4w

Read coil

Femote ID:

[0-TF) o
Comm. add: i« DR ’m

tD”FFFF]Starting add. depends on DRO3
value. dmount of read coils depends
on DRO4 walue,max No.is Z5H/400.

DE |E0 -

The read data will be stored in
registers segquentially starting
from DREO.

Store in:

Cancel

Function parameter display:

rd 1
| o1 |
| DRo3  HHUOL
L prEg A

Set DR03=0001 for address
Set DR04=0015 (hex: 000F) for data length;
(means how many coil’s state will be read)

When enable the MU function, the sending out Modbus

command will be:
01 01 00 01 00 OF CRC16;

Received response from slave:
01 01 02 datal-1 datal-2 CRC16;

Saving data to DREO:
DREO = datal-1 + datal-2
> the max length of data is 400.



Chapter 5 Relay Ladder Logic Programming

122
MU mode5: Write single coil

Set parameter (3), address to be constant:
Edit Contact/Coil

select Coil ia. Function parameter display:
MI |0l | (01-0F) Symbol r5 1
Function I D]. I
Hode £ - I DDDS I'MU[:I].
Write single coil L prEn 4

Remote ID: ol
[0~7F)
Comm. add: {» |0003 " DR

Set a constant address as 0003
[0~FFFF)

Set DRE0=65280 (hex: FF00) as the content which would be

written into other coil.
Comm. data: DR |ED -

When enable the MU function, the sending out Modbus
The data wrote into a coil depends d 11 b .
on the DREO Walue. command wi C:

01 05 00 03 FF 00 CRC16;

Received response from slave:
01 05 00 03 FF 00 CRCI16;

0K | Cancel

Setting parameter (3), address, refer to data register DR:

Edit Contact/Coil X

B | = | |z HII ]AS L
Select Coil Na. Function parameter display:

mr |0l +| (0L-0F) &Symbol o 1
Function I D]. I
Mode [5 | DrRoz  RUO1
Write single coil L DRED J
Femote ID: ol
{0-7F)
Comm. add: « or. [REl < Set DR03=0001 for address
(0-FFFF) e Coym, add depends on DRO3 Set DRE0=65280 (hex: FF00)
value, and this walue must be the
wultiple of LOH/1E When enable the MU function, the sending out Modbus
Comn. data: DR [E0 <] command will be:
The data wrote into a coil depends 01 05 00 01 FF 00 CRC16
on the DRED Value. ’

Received response from slave:
01 0500 01 FF 00 CRC16;

0K | Cancel
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Example:

MU sending and receiving data via RS485 port when it is enabled. Here recommends user to put the D-trigger

element in front of the MU coil.

DR11 B N

DR1z - A
{::D—‘— oonnn [DR1Z
| oooos
TO1 D MIT01 -l b
| | | {::}__ oL Lamo1
| R DR11

MUO1 and MUOS5 coils are controlled by TO1 as shown in above figure. Set
MUO1 as model, read registers mode, address starts from DR11=14=0x0E, data
length DR12=4, and saving data to the registers from DRO1 to DR04.

Setting MUOS5 as mode3, write multiple registers mode, address
DR13=14=0x0E, data length DR14=4, and the data which want to write into
target registers refer to the value of the register, from DRO5 to DROS
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770,
DR08=4000=0x0FA0);

DROS B E
| 10000
DRO& r b
| 0=000
DRO7 r b
L 0s000
DROS B E
| 04000
DR13 r b
| ooo14
DR14 r b
L ooo004
£01 D MIT0S -3 b
| | oz
| |l {::}—- pmiz  pwos
| DRos

MUoL -1
01
-{:::y-- pmiy  pruol
| DRO1
MIIO05 -3 |
oz _
—{:::}——- . LMI0S
| DROS

When TO01 turns ON, MUOI1 is going to be triggered to send command 01 03 00 OE 00 04 CRC16, then saving
the received data to DRO1~DRO04. After 0.2s TO1 OFF, then trigger MUO5 sending command 01 10 00 OE 00 04 08

27 10 1F 40 17 70 OF A0 CRC16, writing 4 sets data to the registers (0xXOE~0x11) in the slave.
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SHIFT (shift output)

The iSmart smart relay includes only one SHIFT coil that can be used throughout a program. This function
switches a set of serial coils sequentially by trigger a certain input pulse coil. It has 4 parameters for proper
configuration. The table below describes each configured parameter and lists each compatible element for

configuring SHIFT.

C Symbol | Description
@) Preset number of output pulse (1~8)
©) —() @ | SHIFT input coil (I01~g1F)
® SHIFT output coils (Q, Y, M, N)
O @ | SHIFT code (S01)
In the example below, D) =5, @ =101, 3): Q03~Q07.
r Edit Contact/Coil - &J‘

S I S U SHIFT I" KN

Select Coil No.
§ o1 (01) Symbol
®— Function

sol 14 Pulse Coil: |T | |01
qo3-go7[ S01 select 1-2: BN~
I0L

Start Coil: |Q +| |03

OK Cancel

Q03

Qo4 .
QU5 [ ] I
QU6 [ ]
Q7 1 |

2% When shift function is enabled, the Q03 will auto-turn ON first, and the rest of the coils still retain the OFF

state. The ON state shifts to Q4 once the input pulse coil was triggered, then Q03 turns OFF. When triggered
signal happened again, the ON state shifts again from Q04 to Q05, and so on. See the above timing diagram for

more information.
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AQ (Analog Output)

The AQ instructions must be used with extension analog out module, 2A0.The default output signal of AQ
is 0~10V, the AQ value and the corresponding 12 bits data value are in the range of 0~1000 and 0~4095. It also
can be assigned to output 0~20mA, in current mode; the AQ value and the corresponding 12 bits data value are
within the range of 0~500 and 0~2047. The 12bits data saved in DRD4~DRD7. The output mode of AQ is set
by the current value of DRDO~DRD3

Output register Mode register
Channel 1: AQO1 DRD4 DRDO
Channel 2: AQ02 DRDS5 DRD1
Channel 3: AQO3 DRD6 DRD2
Channel 4: AQ04 DRD7 DRD3
Mode DRDO0O~DRD3 data definition
1 0: voltage mode and reset value when stop;
2 1: Current mode and reset value when stop;
3 2: voltage mode and keep value when stop;
4 3: Current mode and keep value when stop;

2% Analog output works in mode 1 if the value of the mode register, DRDO~DRD3, is larger than 3.

The appearance of AQ value on the HMI screen
The HMI on iSmart displays the code of selected coil when the unit at STOP mode, and showing the

current value at RUN mode, see the below figure to get more information.

Analog OQuput Set §|

Mode Preset

i [1 w|[w =] [2000 STOP display RUN display
Voltage mode, reset value when AROI=09, TTV ARO1=09. 7TV
stop DRD4--A0 output:09.77 V
ARDZ=20. 00mé AQOZ=20. 00mé
;Hz |2t ﬂmln ﬂ ij . B005= &0L ¥ AQ03=02. 10V
stop  DRDS--AQ outpuc:20.00 mA LA04=DE3F m& ARO4=00, 00mé
o e | e |
Voltage mode, keep value when stop When AQ mode is in current mode, the relationship among the DR,

AQ output and display value is shown as below:

cEa (4 w||or |3t
Current mode, keep value when atop

DRD5=2047, AQ02=500, display: 20.00mA

Cancel |

»¢ When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

2 Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

»¢  More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.

Example 1: AQO1 preset value is a constant; the preset value of DRD4 refers to VO1.
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HTl DRD4 ‘
IIIII DRD4
| O [ m} |

&3

Analog OQuput Set

Mode Preset

cal |1 w|lw  ||a000

Voltage mode, reset value when

atop DED4——AD output:09.77 V

Run the program and don’t conduct the MO1 contact, DRD4 output value, now, equals to the constant

preset value of AQO1, and AQO1 outputs 9.77V.

M1
|
|

DED4

Then enable the MO1, the DRD4 output value is depending on the value of V01, changing the value of V01

also influences the output value of AQO1 and DRDA4.

Mol
|
I

DRD4

[

04000
Q0000

}DRD4

[

02100
02100

}ERD-I

AQOL=09, 7TV
AQDZ=20, 00ma
AQO3=00, 00V
AQ04=00. 00mé

ARO1=05, 13V
ARDZ=20. 00mA
AQO3=00, D0V
AR0E4=00, 00ma

Example 2: AQO1 preset value refers to other parameters, and the preset value of DRD4 refers to VOI.

DED4

X/

Analog Ouput Set

Mode Preset

cel1 1 w|la w01

Voltage mode, reset value when
atop

Run the program, the current/output value of DRD4 will not be affected by V01 even the MO1 turns ON, it

[

only depends on the A01 (AQO1 * 4.095=DRD4).

MOl

H|

DRD4

DRD4

|

Qoooa
wol

}DR[M

O__

-J-JEES:I‘DRM
01sz0 |

[

uj-jas.g:l‘mm
02100 |

AQD1= ADL ¥
AQOZ=20. 00ma
AROE=00, 00V
AQO4=00, 00ma

AQ01=01, B2V
AQDZ=20, 00md
AQ03=00. 00V
AG04=00. 00ma

AQ01=0Z,
AQ0Z=20,
AQ03=00,
AQ04=00,

10¥%
00md
0ov
00md
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AS (Add-Subtract)

The iSmart smart relay includes 31AS coils that can be used throughout a program. The AS function performs a
simple integral-math-calculation: Addition and Subtraction. There are 6 parameters for proper configuration. The

table below describes each configuration parameter, and lists each compatible element for configuring AS.

— Symbol | Description

AS current value ( -32768~32767)
V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)

AS code (ASO1~ASIF)

2 &

ONORONC,

@O ® e OO

Compute formula: AS=V1+V2-V3
AS current value is the calculated result. Parameters V1, V2, and V3 can be a constant or current value of other
function. The “Error Coil” turns ON when the calculated result is overflowed, the current value keeps at 32767 or
-32768, which depends on the direction of the overflow. But it will do nothing if the output coil is NOP. The output

coil will turn OFF when the result is in the range or the function is disabled.

The example below shows how to configure AS function.

[fESR cantacvcor |
% | o 3 |w e |m <
B ] Select Coil No. Error Coil

25 [o1 v| (01-1F) Symbol | |[ERNN~| |01
Function

Current value:

RAS=V1+V2-V3

cloNole
)

AS0l 00000
16453 AgOOJJ-.
TOl " . B

col

Presct: [16453 [o000a [o0o0a

S | el e e s

OK | Cancel

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

The iSmart smart relay includes 31MD coils that can be used throughout a program. The MD function performs a
simple integral-math-calculation, Multiplication and Division. There are 6 parameters for proper configuration. The

table below describes each configuration parameter, and lists each compatible element for configuring MD.

— Symbol | Description

MD current value ( -32768~32767)
V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)

V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)

MD code (MDO1~MD1F)

2 &
-(©

ONORONC,

@O ® e OO

Compute formula: MD =V1*V2/V3
MD current value is the calculated result. Parameters V1, V2, and V3 can be a constant or other function current
value. The “Error Coil” turns ON when the calculated result is overflowed or V3 equals to zero. The current value
keeps at 32767 or -32768, which depends on the direction of the overflow, and keeps zero when V3 is zero. But it

will do nothing if the output coil is NOP. The output coil will turn OFF when the result is in the range, or the function
is disabled.

The example below shows how to configure MD function.

e Contactca =)
sl lw s o |m
[— ] Select Coil No. Error Coil

MD |01 ~| (01~1F) Symbol || (TR ~| |02

Function

Current value:

MD=V1*V2/V3

ONONON®,

MDO1 Qoooo
16586 [ MOL
= MDO1 " - /3

A01

Preset: [16586 [oooo1 [ooao1

see te: [0 =|[ [y e [x =l[or

OK | Cancel

»¢ Error output coil MO1 will turn ON when the compute result is overflow.
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PID (Proportion- Integral- Differential)

The iSmart smart relay includes 15 PID coils that can be used throughout a program. The PID function performs a

simple integral-math-calculation which is according to the equation as shown in below. There are 9 parameters for

proper configuration. The table below describes each configuration parameter and lists each compatible element for

configuring PID.

Symbol

Description

®©0 O 0

ONONC

O 0

PI: PID current value (-32768~32767)

SV: Set value (-32768~32767)

PV: Feedback value (-32768~32767)

Ts: Sampling time (1~32767 * 0.01s)

Kp: Proportional gain (1~32767 %)

Tr: Integration time (1~32767 * 0.1s)

Tp: Differential time (1~32767 * 0.01s)

Error output coil (M, N, NOP)

©® QG O ® e e

PID code (PI01~PIOF)

The parameters from (O to (@ can be a constant or refer to the current value of other function The error coil

will turn ON when either Ts or Kp equal to 0. But it will do nothing if the output coil is NOP. The output coil will turn

OFF when the result is in the range, or the function is disabled.

PID computes formula:

EV,=SV-PV,

AW=K%@%—EHJ

p D
' N
PI =Y API

+—=EV +D,

T,
I

2PV, -PV,-PV,,)

The example below shows how to configure PID function.

CNONONC)
© @

ONONO)

00000
00120
00100

00zoo

0L
PIO0]

|

ooloo fHOL
oo1oo [FI0L

00100,

Edit Contact/Coil

=)

L

| Jas | PI IHX ki

Select Coil No.
profor ~| (01~0F) sSymbol || |EHM -] |01

Functicen

Current value:

PID(-32768~32767)

Error Coil

est.v:[w ~|[oorza [ (-32768~32767)

Test v:[w v [ooion [ (-32768-3276T)

Sam. T: m ’W l— (1~32767)
Gain:[n ~|[ooroo [ (1~3276T)

Int. T: m ’W l— (1~32767)

pif. T:[u +|foore0 [ (2-32767)

Cancel
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MX (Multiplexer)

The iSmart smart relay includes 15 MX coils that can be used throughout a program. This function set its current
value to be 0 or one of 4 preset values which depends on the state of selection bit 1 and 2. There are 7 parameters for
proper configuration. The table below describes each configuration parameter and lists each compatible element for

configuring MX.

symbol | description
VO parameter ( -32768~32767)

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Selection bit 1: S1

Selection bit 2: S2

MX code (MX01~MXOF)

9 ¢
ONONON®.

QIO O ® O e

The parameters from (D to @ can be constant or refer to the current value of other function. The table below

describes the relationship between parameter and MX current value.

disable MX =0;

enable S1=O0FF, S2=0FF: MX =V0(;
S1=O0FF, S2=0N: MX =V1;
S1=O0N, S2=0FF: MX =V2;
S1=O0N, S2=0N: MX =V3;

For example, assign S1 and S2 to refer to the 01 and X01, and V0=16513 (preset value 0), V1= ATO01 (preset
value 1), V2=AQO1 (present value 2) and V3=DROI1 (preset value 3). When turns [01 ON and X01 OFF, then
MX=AQO01; if 101 is at OFF and XO01 is at ON state, the MX =AT01, and so on.

(edit Contact/coll (|
w |as  |w e m | 4|

Select Coil No.

MY |01 | (01~0F) Syrmbol

_@ Function

Current wvalue:
®_ Data multiplexer (Qutput value selected
by S1 and 52)

ONONON®,

Preset Valuel: ’G ’m ’—
Preset Valuel: ,ﬁ ’r ’7
Preset Valuei: ’E‘ ’01— ’—
Preset Value3: ’m ’01— ’—

01 16513
I014 ATOL 0 51 52
rold AQOL 1 Contact [T ~||01 Contact [x - ,T

DRO1

OK | Cancel
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AR (Analog-Ramp)

The iSmart smart relay includes 15 AR coils that can be used throughout a program. Each AR coils has 2 modes.

AR mode 1
In model, AR current level is changed to either Level 1 or Level 2 according to the ON/OFF state of “Sel coil”
at a specified rate. There are 12 parameters for proper configuration. The table below describes each configuration

parameter, and lists each compatible element for configuring AR.

symbol | Description
AR current value: 0~32767

Levell:-10000~20000
Level2:-10000~20000

MaxL (max level):-10000~20000
Start/Stop level (StSp): 0~20000
stepping rate (rate): 1~10000
Proportion (A): 0~10.00

Offset (B): -10000~10000

Level selection coil (Sel)

Stop coil (St)

Error output coil (M, N, NOP)
) AR code (ARO1~AROF)

-®
(D)

9
CNONONC.
®06 06

SHENCROESCRCICIGECG)

AR _current value = (AR current level —B)/ A

The parameters from @) to can be constant or refer to the current value of other function. The table below

describes detail information of each parameter of AR.

Sel Selection level “Sel coil” is at OFF state: target level = Levell
“Sel coil” is at ON state: target level = Level2

»¢ The AR current value just can reach the MaxL if the target level is over it.

St Stop coil can start-up to decrease the current level to &), start/stop level (StSp + Offset )

once it turns on, and keeping this level for 100ms. Then AR current value goes to 0.

Error output coil | The Error coil turns ON when A is 0.
»¢ The Error output coil can be M, N or NOP. It will do nothing if select the NOP.

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s enabled. Then the current level raises
from StSp + Offset "B" to target level according to the (©),Stepping Rate. If St turns ON, the current value decreases
from current level to the level, StSp + B, in the stepping rate. Then AR stays at this level for 100ms. After 100ms, AR

current level is going to 0, which means AR current value will equal to 0.
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Timing diagram for AR

En

=il |

St _|
Maxl. 4 — ———— — — — I R R o
Lewel2 | ——+————— —_—— — — — — — — — = — — — — ] —_
Tewell 1 ——F7 —— — S S e —— . _ _

SteptB 4 —— RN I - __ A N

B

100ms 100ms 100ms

The example below shows how to configure AR function.

_ - _ . a3 |m | |m w |p 4P
@ @ Select Coil No. Error Ceoil
_ @ @_ @ an [N -] 007 sywwor || fwor -] [
Functi
_ @ @_ @ —® M:d:onm t1~2)
® AR=(Lewvel-0ffzet) /Gain

Current walue:

Levell: |N j ||:|05|:|D
Levelz: [N ~|[nog0o
MaxL:|§ | |01000 {-100D0-20000)

|
|
|
aooan aoooo
py |M-'_'Il:[ Dﬂagﬂ]‘HEP |MC'.[ Gﬂolﬂ]mn sespi[u_v|jooono | (0~20000)
* |
|
|

(-10000-200007)

(-1l0000-200007)

oozoo [RROL o100 [AR9 Rate:fn | [o0010 (1-10000)
alooo aooao Gain:jy | [01.00

ofcset:|m - | |o0000

{0~10. 00}

{-10000~10000)

el it

Contact | - ,r Contact (i - ,F

1) 4 | Cancel
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AR mode2

In mode 2, it supports four different preset levels, but only one of these 4 preset levels can be target level at one
time. The current level will change to target level at a designed rate. There are 12 parameters for proper configuration.
The table below describes each configuration parameter and lists each compatible element for configuring AR mode?2.

symbol | Description

AR current value:0~32767

Level0:0~32767

Levell:0~32767

Level2:0~32767

-®
()

Level3:0~32767

©
®0O0 0
1
ONONC)

MaxL(max level): 0~32767

Ta(acceleration time):0.1~3276.7

AR mode

Level selection coil(Sell)

Level selection coil(Sel2)

SHENCRCISIORGICIOIC)S)

Error output coil(M,N,NOP)

@ | AR code(AROI~AROF)

The parameters from ) to (7 can be constant or refer to the current value of other function. The rate designed by

user: Rate = T The table below describes detail information of each parameter of AR mode2.
a
S1=O0FF,S2=O0FF: target level = Level 0;
Sell S1=O0FF,S2=O0N: target level = Level 1;
Sel2 S1=O0N, S2=OFF: target level = Level 2;
S1=O0N, S2=ON: target level = Level 3;
The AR current value just can reach the MaxL if the target
MaxL . -
level is over it.
The result of MaxL divided by Ta is the raising/lowering
Ta
rate from current level to target level.
Error output coil | The error coil turns ON when Ta is 0.

2 The error output coil can be M,N or NOP, it will do nothing if it was selected as NOP.

AR current value will vary from one level to another lever according to the ON/OFF state of “Sel 1 and “Sel 27,
and the raising/lowering rate depends on Ta. When AR is disabled, current value goes to 0 immediately. For detail,

you can see the “Timing diagram” show next page.
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Timing diagram for AR

En

51

T1

Rat

e = MaxL/Ta;

T4

T1=Level0*Ta/MaxIL;

T3= (Levell-Level2) *Ta/MaxL;

The example below shows how to configure AR function.

OO0 0

AROL

ONONC

-®
()

z aoaan
M0 Z. olooo
Mo gzaon

oz000

=

Hob Moz 04000 fNov

2r0ll, 1 gapoo [RROL
0004, 0

i |m |m

Select Coil No.

AR |01 | (01~0F) Symbol NOP w

Function

Mode z 0w

Multi-speed Output

Current walue:

T2= (Levell-Level0) *Ta/MaxL;
T4= (Level3-Level2) *Ta/MaxL;

AR

[r <>

Error Coil

| 1=

[1-2)

Levelo:[n  ~| [o1o00

| {0-32767)

Levell:[n | [nzono | (0-32767)

Levelz: | v |ozooo | {0+32767)

Levels:|n | |oaooo | {0-32767)

maxi:[w  +|[oaooo | (0-32767)
| {0.1~3276. 7]

Ta:|n v| [oo04.0

Gell

Contact |y - ,? Contact |y - ,F

sela

=]

Cancel
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DR (Data register)

The iSmart smart relay includes 240 DR coils that can be used throughout a program. The DR function plays an
important role in data-transmission. Its current value equals to preset value once it’s enabled. The data can be signed
or unsigned by Operation>>module system set...menu selection from the SMT Client software or keypad set. There

are 3 parameters for proper configuration. The table below describes each configuration parameter, and lists each
compatible element for configuring DR.

symbol | Description
@ Current value | Unsigned: 0~65535
©) - () @ | Presetvalue | Signed: -32768~32767
@ ® DR code (DRO1~DRFO0)

The parameter () can be a constant or refer to the current value of other function.

Set ID Remote I/0
k548l SET 0z P
]:IETE REI:'T U Current ID: L a
Master
. Hew ID(00-99): 1
" " Hlave
Set Expand I/0 Others
. v M Eeep
I/0 Num: 1 - - C Reep
[~ Back Light
[~ I/0 Alarm 2 Set
U: unsigned data R5485 Set DR Foruat et
. -~ ~
S: SIgned data Comm. Maode: |3/M/2 = Ve Unsigned\
EBaud Rate: |35400 « \ " Signed P
N e

The example below shows that the preset value refers to CO1, when DRO1 is conducted, the current value of
DRO1 will be the current value of CO1.

["Edit contact/coit - = |
o | | | bR | smrer 4]

Select Coil No.

IR [01 | (01~F0) Symbol
@ Function
Mode

DROL Preset Value: DEC [00000 HEX [0000
Preset Iype: -| |01
—O = cor  foror =]

0K | Cancel
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Data register screen on HMI display DR preset value in stop mode and display DR current value in run mode.

STOP RUN (DRO1 = CO01 current value)
DREO1= C01 DEO1= 00009
DEOZ= 00000 DEOZ= 00000
DEOZ= 00000 DRO3= 00000
DEOd= 00000 DRO4= 00000

DR65~DRFO can retain the current value when iSmart is stopped or powered down.

The last 40 DR registers that from DRC9 to DRFO are special data register as shown below.

DRDO ~ DRE3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode | 0, voltage mode and reset value when stop;
DRD1 AQO02 output mode | 1, current mode and reset value when stop;
DRD2 AQO3 output mode | 2, voltage mode and keep value when stop;
DRD3 AQO04 output mode | 3, current mode and keep value when stop;
DRD4 AQO1 output value | Analog output value 0~4095;

DRDS5 AQO2 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

DRDS I/O interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DRE1I~DRE3 | Reserved;
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DRC9~DRCF and DRD9~DRFO as special registers used to store status, the output current value function is as follows:

No. Function description

DRC9 Output pulse number of instructions PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no AT01~AT04 input,
DRCB ATO02 current degree Fahrenheit such as don’t connect with extension module 4PT;
DRCC ATO03 current degree Fahrenheit

DRCD ATO04 current degree Fahrenheit

DRCE RTC mode5 Sunrise time

DRCF RTC mode5 Sunset time

DRD9~DRDF | Keep RTC Time Year/month/date/week/hour/minute/second

DREO The last enable M/N coil number The range is set in system set menu. When SMT is

running, the last enable M/N coil number is kept in DREQ.
When MIF is on, the DREO is 1F.

DREI~DRE3 | Reserved

DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRES A06 input electric current 0~2000 | input, such as don’t connect with extension module 4Al;
DRE6 AO07 input electric current 0~2000

DRE7 AO08 input electric current 0~2000

DRES AO01 current value 0~4095 Used as normal registers when no A01 and A02 analog
DRE9 AO02 current value 0~4095 input, such as AC type;

DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04 analog
DREB A04 current value 0~4095 input, such as AC type or 12points DC type;

DREC AO05 current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as do not connect with extension module 4Al.
DREE AO07 current value 0~4095

DREF AO08 current value 0~4095

DRFO Reserved
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Chapter 6: FBD Block Diagram Programming

FBD INSEIUCHONS ....cuvitieiieiieteeiteitetesteettetete st e st esteste st eseensesesseeseensensesseeneensansesseeneenseseaseensensensesseensensensesneensenes 133
FBD SYStEIT INEIMOTY SPACE. .. . tteutieeuiieetieeitteeaiteeetteetteebteeauteesateesabteebeeebeeasneeeaaseeaabteensteeaneeesaseeenseessteeneeennees 134
F N 21 (0 OSSR 137
F N a1 (o e 3 LTRSS 137
ANALOZ OULPUL ...ttt ettt ettt et e et e e st e e st esteae e se e st eseensenseeseeseensensesseeneensensesseeneensensesneeneansan 138
COil BIOCK INSEIUCLION ......vieitieiiieiieiieitett ettt ettt et et e ete et e et eae e be e seenseeseenseenseeseeseanssensaenssenssenseenseenssenses 139
HMIL ettt h ettt b e s bbbt bt b et et e bt bttt b ettt ae e 140
PWM function block (only transistor OULPUL VETSION)........c.eeverueruieieieriesieeeetesesseeseeeessesseeseensensessesseenees 141
TO Link fUnCtion DIOCK.......ccuieiuieiieiieiieitest ettt ettt ettt et e e beesae e seesaeesseesseenseensnenseenes 147
SHIFT fUNCHON DIOCK ....eviieiieiiieiieii ettt ettt ettt ettt e e be et eeabeenseenbeenseenseenseenseenseenseensenn 149
LOGIC BIOCK INSIIUCLIONS ... .euvevieiieiieieeiieiieieste et eitest et st et e teste st e st etesse s st eseensesseeseensensesseeseensensesseeneensensesneeneenes 150
AND LOZIC DIAGIAIM. .. .eieiiiiiiieeie et eie et et eteeteeteetesttesttesteesteesseesseesseessaesseesseessaesseesssesseesseesseesseenseenses 150
AND (EDGE) LOZIC DIQGIAIMN .....eeeeiiiiiieeiieiieeiieeie et ete st ettestteseesteesitesseesseesseesaeesaeessaesseesseesseesseenseenses 150
B TNAN D 7= (e - o o TR 151
NAND (EDGE) LOZIC DIQ@IAIM......ccviiiiiiieiiieiieeieeie ettt etteseteseeseteestesseeseaessaessaessaessaessnessnesssessnessnenes 151
OR LOZIC DIAGIAIMN.....ueiiiiiiieiiieieeie ettt ettt et et et e e bt ebeesbeesbeesbeesseesseenseesseessaenseenseenseenseenseensaenseenses 151
B[O 2 10 Tol T Y'Y o SRR 152
D @] R oY 4 (o DT Ve 2 WS 152
SR LOZIC DIAGIAIN ...cuvtiiiieiiieiieeiieeiie ettt ettt et e et e et e et e et e eeaeeeseesseesbeesseasseessessseassessseanseassesnsesnsennsennsens 152
B[O 2 10T T I T s o RSP 152
PUlSE LOZIC DIBGIAIMN. ....cuieieiieiiiieiieteiee ettt sttt et et e bt e e et estesseeseens et e eseeseensessesseeseensensessennean 153
BOOLEAN LOZIC DIAZIAM ......vieiiieiiieiiieiecieeieeie ettt ettt et ste et e teeteesbeesbeenseenbeenseenseenseenseenseenseensennns 153
FUNCHON BLOCK .....eitiiitieitieeie ettt ettt e et e e et e e et e e saessbeesaeesseesseenseenseesseessesnsenssennsennnas 154
Timer FUNCtion BIOCK .........coouiiiiiiieiececeeee ettt st st nae e neeneesseenas 155
Common Counter function DIOCK..........cccuiiiiiiiiiiiiieiee et esaaeennes 164
High Speed Counter Function Block (DC Version Only) ........cccecveciieiiieiiieiieeiieeieeieeieeie e 170
RTC Comparator FUNCON BIOCK ........ccueiieiiiiiicieieseseetee ettt sseenas 173
Analog Comparator Function BIOCK ...........cceiiiiiiiiiiiiiiicieeeeeee ettt e 180
FIlter FUNCEION BIOCK. ... ittt et e et e e sat e e et e et eebeeenateeeaneas 183
AS (ADD-SUB) function BIOCK ........cccuiiiiiiiiiicie ettt sttt st esaaaseee e 187
MD (MUL-DIV) function BIOCK .........ccueeouiiiiiiiiiie ettt ettt ettt st stestesetesaaesnaesnaesnaesnaeens 188
PID (Proportion- Integral- Differential) function blocK...........coecuieoiieiiiiiiiiiiieieeeceee e 189
MX (Multiplexer) function DIOCK............ccuiieiiiiiiiiicie ettt ettt et eae e eeaeeeneseneees 190
AR (Analog-Ramp) fUNCHON DLOCK..........ccveieiiiriieieiesieseeeee sttt e se st sneeneeneas 191
251111 o) (OSSP 194
DR (Data-Register) function DIOCK ...........ccecueriiriirieieieseeteeie ettt sttt sneeneeneas 195

MU (Modbus) fUnCtion DIOCK .........cc.ieuiiiiiiiiii ettt ettt et et e e eae e e eaeesaeeeneees 196
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FBD Instructions
Input | Output coil | Range

Input I 12 (1I01~10C)
Keypad input Z 4 (Z01~Z04)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~QO08)
Expansion output Y Y 12 (Y01~YO0C)
Auxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~HI1F)
PWM P 2 (P01~P02)
SHIFT S 1 (S01)
I/O LINK L 8 (LO1~LO08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A01~AO08)
Analog input parameter A" 8 (VO1~VO08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(AT01~AT04)
Network Input J 63(JO1~J3F)
Network Output K 63(K01~K3F)
Network analog input NI 31 (NIOI~NITF)
Network analog output NQ 15 (NQO1~NQOF)

FBD program can only be edited and modified in the SMT Client software and write to iSmart controlled equipment
via communication cable. Via controlled equipment, FBD program is available for querying or the parameter of the
function block of the program for modifying. The preset value of Block could be a constant or other block code. That
means the preset value of this block is other block’s current value.
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FBD system memory space

The size of a FBD program in the iSmart is limited by the memory space (memory used by the blocks).
Resources available in iSmart:

Block number System memory (byte)
500 10000

»¢ Each FBD block’s size is not restricted, it depends on its function.

»¢ Function Block includes three kinds of function: special function, adjust-controlling function, and communication

function. Function type and number are shown in the table below.

Function type Number
Timer (T) 250
. : Counter (C) 250
special function

RTC (R) 250

Analog Comparator (G) 250

Addition and Subtraction (AS) 250

Multiplication and Division (MD) 250

. ) ) PID control (PI) 30
adjust-controlling function -

Multiplexer (MX) 250

Analog Ramp control (AR) 30

data register (DR) 240

communication function Modbus instruction (MU) 250
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> Each function block occupied a BLOCK; the available number is limited by the number of B, system memory

space and function block number.

System Function Block number
Block memory
number (ytey | T | C | R | G |AS|MD|PI|MX|AR|DR MU | F NIA I\(I;
Total source 500 10000 | 250 | 250 | 250 | 250 | 250 | 250 | 30 | 250 | 30 | 240 | 250 | 250 | 250 | 250
Timer mode 0 1 5 1
Timer model~6 1 10
Timer mode 7 1 12 2
Counter mode 0 1 5 1
Counter mode 1~7 1 14 1
Counter mode 8 1 16 1
RTC mode 0 1 5 1
RTC mode 1~4 1 11 1
Analog mode 0 1 5 1
Analog mode 1~7 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
Filter mode0 1 5 1
Filter1~4 1 10 1
NAI 1 1
NAQ 1 1

> Logic Block include AND, AND EDGE, NAND, NAND EDGE, OR, NOR XOR, NOT, RS, PULSE, BOOLEAN.
Each logic block occupied a BLOCK; the available number is limited by the number of B and system memory space.

Logic function blocks source show as blow table:

Logic Block number System memory (byte)
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
PULSE 1 4
BOOLEAN 1 12
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Example: calculating resources

Iol

Bool HOL
_\ Booz2 BOO3
B—= &
J :‘EP Input coils: 101, X01, MO1, 102;
— mode: 7 mode: 1 Output coils: HO1, NO1;
Timezr: 01 Counter:
H Cur Valuel: 0.00 Cur T.-'alu:?lﬂ NOI‘rnal ON HlOOl ,
Fre Valuel: 3.00 Pre= Valu=: 100 .
— Timer: 02 Analog input: A01;
Cur ValueZ: 0.00
M01 BOO4 Pre Value2: 2.00 Analog output: AQO1;
_ ﬂ o o Logic and function block: BO01~B006.
Coil input/output and analog input/output
- don’t occupy B number and memory
Ioz BOOE
m space.
H EO0S ¥ H *
DR:01 202
_; H N Cur Value: 0
Aildl = - Fre Value: 0
HD:-01
H Cur Value=: 0 valu=:0.00
Pre Valuel: 1
Pre Valuel2: 1
Falue:0.00 Pre Value3d: 10
Number Function / Logic Memory bytes Function number
B001 AND 8
B002 Timer mode 7 12 TO1, TO2
B003 Counter mode 1 14 Co1
B004 NOT 4
B005 MD 11 MDO1
B006 DR register 6 DRO1
B number Memory bytes
Memory space limits in | 500 10000
iSmart
Resource used by program 6 55
Still available in iSmart 494 9945
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Analog

Analog include:
Analog input A01~A04
Expansion analog input A05~A08
Analog input count value V01~V08
Expansion temperature input | AT01~AT04
Expansion analog output AQO01~AQ04

Analog input and output value can be used as preset value of other function blocks.

Analog Input
Number Range Meaning

Analog input value AO01~A04 0~999 0~9.99vV

Expansion analog input value A05~A08 0~999 0~9.99VvV

Analog input count value V01~V08 0~999999

Expansion temperature input value | AT01~AT04 -1000~6000 | -100.0~600.0°C
VO0x = A0x * Gain + OffSet
Example: A01=1.23, V01=A01*10-0=12.30;

BO01(AS01)=A01+V01-ATO1;
Ainput g| Vinput

value:12_30

AT01

h-d
L= ]

value:0.00

Parameters

Value:

3 1z
B001 o

Input Number: niol -

v

Cancel

A3:01

Cur Value: 0
Pre Valuel: 0
Pre Value2: 0
Pre Valued: 0

Parameters

AT number: ATO1 -
Symbol:

caees

Parameter

niol value: |1.

More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.
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Analog Output

AQ instructions need to use with extension analog out module 2A0.

The default output of AQ is 0~10V voltage, the 12bits data is 0~4095 and the corresponding value of AQ is
0~1000. It also can be set as 0~20mA current output, the 12bits data is 0~2047 and the corresponding value of
AQ is 0~500. The 12bits data saved in DRD4~DRD4. The output mode of AQ is set by the current value of
DRDO~DRD3.

Output Mode .
. . Mode DRDO~DRD3 data definition
register register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQ02 DRD5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQO3 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ04 DRD7 DRD3 4 3: Current mode and keep value when stop;

> It will be thought as 0 if the value of DR is not in the range of 0~3. That means the output mode of AQ is
mode 1.

> When output value type of AQ is set to constant, AQ output value changed by DR value (AQx=DRx/4.095);

»¢ When output value type of AQ is set to other parameters variables, DR value changed by AQ output value
(DRx=AQx*4.095).

»¢  More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.

Example 1: AQO1 preset value is constant;

101 Qo1 AQ E|

BOO1
Parameters
H A0 number: Qo1 -
DR:01 Mode: 1 -
Cur Value: %000

Fre Value: 2000

Voltage mode, reset value

when stop DRD4-—aR:09. 7T
Aol

Preset Value: (4000

Symbol: |

wvalue:5_77

OK | Cance1|

When running and disable MO1, DRD4 output value is AQO1 setting value 4000, and AQO1 output 9.77V;
When running and enable M01, adjust the value of DRD4, AQO1 output value changed with DRD4;

Example 2: AQO1 preset value is other parameters;

102 BOOL ’£| AQ E|
’—| Parameters
|E/ H \gl AQ number: 2ol -

DR:D4 Mode: 1 -
Cur Value: 3276

Pre Value: 2000

Voltage mode, reset walue
when stop DED4—AD

&igl 2Qo1 output:08.00
Preset Value:
value:8.00 wvalue:B.00 Symbol: |

ox | Canr:.el|

When running, DRD4 output value is out control of 101. AQO1 output value is A01, adjust the value of A01,
DRD4 output value changed with A01;



Chapter 6 FBD Block Diagram Programming  [&E

Coil Block Instruction

Output coils including Q, Y, M, N, H, L, P, S.
FBD menu display:

@)
k'n

Input terminal QOutput coil type

QOutput coil block

H, L, P, S is special function coil, and press “OK” button into function display.

Press the button:

OK Into function display when cursor address is output coil and coil type is H, L, P, S.
- Move cursor: input terminal — output coil type — output coil number
«— Move cursor: output coil number — output coil — input terminal —
Logic/Function display (input terminal is block)
™ Change output coil type when cursor address is output coil:
QeYeeMeNeHe Le PSS Q..
Change output coil number when cursor address is output coil number;
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HMI

The iSmart smart 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 iSmart 16x4 character LCD in text, numeric, or bit format for items such as
current value and preset value for functions, Input/Output bit status, and text. There are three kinds of text in HMI. They
are Multi Language, Chinese (fixed) and Chinese (edit).

% Only the coils, function blocks and analog value which used in the program can be set in HMI to display status,

preset value and current value.

Each HMI instruction has a choice of 2 operation modes.
Model, display mode when pressing key “SEL” can display HMI preset.
Mode2, no display mode when pressing key “SEL” cannot display HMI preset. Displays preset only be enabled.

Example: HO1 controlled by M01, and setting HOl model, display MO1 status, preset value and current value for
block BOO1 (Timer TO1), current value for block B0O02 (Counter CO1).

HMI/Text 3

H &| Parameter
— HO1~H1F |HO1 i

Coil Ne. Mode ~ Current value
HOl - - Text Display B001 Fla: || |Preset value(unit)
Diaplay NOl=###%
TOl=20.005ec BO02 Cour
Sl TOl=##.##3Sec L
| COl=#Htdis b
>
Cancel —

Analog Display sSet... | OK |
Mobile Number Clear
[T Mobile Message

Cancel

Text

W Diaplay

* Multi Language (" Chinese (fixed) (" Chineae (edit)

Text Input

P8 3%8" (D*4, =, /0123d456789:;:<=>7@4BC
DEFGHITELMNOFPQRSTUVHXYZ[410_"abecdefs

L |

mode: 5

Timer: 01
Cur Valuel: 0.00

Counter: 01

o otee1: 260 Cur Value: 0 hijklmnoparstuvwzvzs| >0 " asddadééeeiii
o Fre Vatue: 000 iffadEfvodoandniotnkf~AcELAOSZZzacetnd
£z ABBCIEEESHHEINHOOPCT V¢ XUYLUMNEHES DA

s P aBvE2TLvEBR¥Co* s JYUAAAE

FBD output coil display Press “OK” button into | Press “SEL” , “T {” and “OK” to
MO1: enable input coil function display edit HMI mode
 — HMIO1 HMIOL
| | Mode:1 Mode: £
noi{ Hot | Display No Display
| I

HMI display and keypad function, same as ladder mode HMI function.
Press “SEL” button when | Enabled display ~when | Press “SEL” , “T {” and “OK” to
stopping running edit preset value, coil status

NO1=### NO1=0N MO1=0N
T01=20.005ec T01=20. 005ec T01=30. 005ec
TOL=##. ##5ec T01=10.005ec TO1=03. 605ec
CO1=ttn# C01=000001 CO1=00000%

»¢ More information about HMI/TEXT to see:
Chapter 3: Program Tools—Ladder Logic Programming Environment —HMI/TEXT.
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PWM function block (only transistor output version)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output

on terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a

PLSY (Pulse output) output on terminal QO01, whose pulse number and frequency can be changed. The table below

describes number and mode of PWM.

Model PWM

The PWM output terminal Q01 or Q02 can output 8 PWM waveforms. Each PWM has 8 group preset stages which

contents Width and Period. The 8 group preset values can be constant or other function current value.

MO1

Hol

P¥M Function

Function

PWM Num: |g1 -
Mode: |1 -

woz
Hoa

Qutput Q:

=
__E|. Select 1~8:|1 hd

T {ms3)

t {ms3)

Current Value :|

ms |

Preset Value:|10 ms |5 ms

m3

X

Preset 'Iype:lN j | |N ﬂ |
Symbol:
OK | Cancel

FBD output coil display | Press “OK” button into | Press “SEL” , “T {” and “OK” to
MOT1: enable input coil function display select stage and edit preset value

HOl— FWNO1  Node:l FWNO1  Node:l

NO14 | SET 1 Out:gol SET 2 Out:Qol

Noz{ POl | TP1=00005 TPZ=00002

Ny ZL—- TT1=00010 TTZ=00011
Display Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
PO1: PWM code (PWMO1~PWMO02) OFF X X X 0 OFF
MO1: Enable Input (101~ B260) ON OFF OFF OFF 1 Preset stage 1
NO1: Selectl (I01~ B260) ON OFF OFF ON 2 Preset stage 2
NO02: Select2 (I01~ B260) ON OFF ON OFF 3 Preset stage 3
NO03: Select3 (101~ B260) ON OFF ON ON 4 Preset stage 4
Mode: PWM mode (1) ON ON OFF OFF 5 Preset stage 5
SET x: present stages as operating (1~8) ON ON OFF ON 6 Preset stage 6
Out: Output port (Q01~Q02) ON ON ON OFF 7 Preset stage 7
TPx: Width of preset stage (0~32767 ms) ON ON ON ON 8 Preset stage 8
TTx: Period of preset stage (1~32767 ms)
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Example:
The state of NO1, N02 and NO3 are 000, so PWM output pulse is stage] like this as setting above:

_EN |
e I

The state of NO1, NO2 and NO3 decide PWM output. PWM stages can be changed by the status of NO1, N02 and NO3
when P01 is running.

t=5ms

T=10 ms

Mode2 PLSY
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.

PW¥M Function &|

Function
PWM Hum: (g1
Mode: |2 - Qutput Q:
+PF hz
MOl R [ 11 153171 T —
E POl PN
PN PF
0 100
Preset Type:|1-r j | |N ﬂ |
Symbol:
[l
(414 | Cancel |
FBD output coil display Press “OK” button into | Press “SEL” , “T {” and
MO1: enable input coil function display “OK” to edit preset value
H0l— N0l Mode: Z FONO1  Mode: 2
I I
| Po1 | FF =00100 FF =00100
L— FN =00000 FN =00:300

»¢ PF: Preset frequency of PLSY (1~1000Hz); PN: Preset pulse number of PLSY (0~32767);
% Total number of pulses storing in DRC9;

> PLSY stops outputting pulse after it has output PN pulses.
> PLSY will be going on as long as it is enabled if PN is 0.

Example:

Parameter setting: PF= 500Hz, PN = 5, output as shown below:

EN |

1ms

Output ‘

2ms

PLSY stops outputting when the number of output pulse is completed.



Chapter 6 FBD Block Diagram Programming  JEX

Mode 3 PWM Output Simultaneously Mode

Same as normal PWM mode, but the pulse will be sent via Q1, Q2, PO1 and P02 channel, PWM mode 3 built-in 8
sets preset value of bandwidth and period.

When PWM mode operation, PWM coil status will be changed and output curve.
There are 10 parameters in PWM mode, please see attached table :

Symbol | Instruction Enable | S3 | St2 | S1 | Set | Output
©) PWM Mode 3 OFF X X X 0 OFF
@ Current Value Output (1~8) ON | OFF | OFF | OFF | 1 Set 1
©) Input SelectionS1 (101~glF) ON | OFF |OFF | ON | 2 | Set2
@ Input SelectionS2 (101~glF) ON | OFF | ON | OFF | 3 | Set3
® Input SelectionS3 (101~glF) ON |OFF| ON | ON | 4 Set 4
6) Display Current Value Output (1~8) ON ON | OFF | OFF | 5 Set 5
@ Bandwidth (0~32767 ms) ON ON |OFF | ON | 6 | Set6
Period (1~32767 ms) ON ON | ON |OFF | 7 | Set7
©) Output Port (Q01Q02) ON ON | ON | ON | 8 | Set8
PWM Encoder (P01)

z PWM Function &r
Function
wi PWM Mum: |1 =

: Mode: |3 - OQutput Q=1

Ftd

M M
- =T
po1
] | |
NO2 | —
n | Select 1~E:|1 "l

T{ms) t{ms)

KO3
| m3 | m3

Carrent Value:
—n Preset TJE:aluE:ll'fl ms |5 ms
I Preset Ty‘p-e:lN j | |I-I j |

Symbol

O | Cancel

Click “SEL” to select

Coil output display in | Click “OK” to enter| , )
SET” and revise preset

FBD mode function display

value.
Ti—— PRNO3  Mode:1 PN Mode:3
014 | SET 1 Out:Qol SET 2 Out:Qol
Noz{ P03 | TP1=00005 TP2=0000Z
Hosl——- TT1=00010 TT?=00011
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Mode 4 PLSY Simultaneously Output Mode
PLSY function, output port Q01 and Q02, there are 6 parameters in PLSY mode.

Symbol | Instruction

PLSY Mode 4

Number of PLSY output pulse (saved in DRC9 register)

PF: PLSY output frequency (1~1000Hz)

PN: Setting value for number of PLSY output pulse (0~32767)
Output Port (Q01)

PWM Encoder (P01)

@O

For example:

PWM Function -

Function

FWM Num: |1 =

Mode: |4 - Output Q: |1

Mo1 vPF hz
T
m n . k_ PN_*
- H -

EH EF

1000 100
Preset Type:|N j | |N j |

Symbol

0K | Cancel

Coil output display in | Click “OK” to enter | Click “SEL” to select preset
FBD mode function display value.
Nol— FWNO1 Mode: Z FPWNO1L  Mode: Z
I I
| FO1 | PF =00100 PF =00100
L FI =00000 FN =00500

The preset of PLSY output frequency and number of outputs could be a constant, and other encoder code
either. PLSY will stop output once the number of output pulse reaches setting value. If PLSY enabled again, the
setting value of output pulse will be increased from current pulse output number.

XIf the setting value of pulse output is 0, PLSY will keep sending output pulse until PLSY disabled.
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PWM Mode 5(AB Phase PLSY Mode)

AB phase PLSY function is similar normal PLSY function, but A/B phase PLSY mode is used Q1 and Q2 port at same
time, it will send the pulse which Q1(phase A) leads Q2 (phase B).
PWM mode 5 built-in 6 parameters, please see the photo below.

SENEEEEEEEEESENEEEEEEE RN
B__ 4 v 4 v b o b o b o by

Enable Input \

Symbol | Instruction

PLSY Mode 5

Number of PLSY output pulse

PF : PLSY output frequency (1~1000Hz)

PN : Setting value of PLSY output pulse (0~32767)
Output port : (Q01Q02)

PWM encoder (P01P02)

PWM Eunction -

Function

@OUEEEE

FWM Mum: |1 =«

Mode: |5 -* Cutput Q: |1

a1 L{PF hz

111121117 i—
m ol o —PH—]
&g

EN BF
0 100
Ereset Type:u - |Ell |I-I j |

Symbol

oK | Cancel |

SREE R

RN N D T T I O R N BN S| o b
CurrentValue 1 )| 2 ) 3 J 4 J 5 | & | IR EER R
Enable Input

L=

A
]Ill_._
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Coil output display in | Click “OK” to enter | Click “SEL” to select preset
FBD mode function display value.

(A — PWMO1  Mode: 2 PWNO1L  Mode: 2
I I
| PO1 | PF =00100
I PN =00000

PF =00100
PN =00300

The preset of A/B phase PLSY output frequency and number of outputs could be a constant, and other encoder
code either. PLSY will stop output once the number of output pulse reaches setting value. If PLSY enabled again,
the setting value of output pulse will be increased from current pulse output number.

XPulse frequency can be changed during PLSY operation, the default number of output
pulse is 100.

XWhen mode 5 is operation, if output frequency is higher than 1000, mode 5 will use
1000 to be pulse output frequency setting value.

XMode 5 will stop output once the pulse output reaches preset value.

XIf the setting value of pulse output is 0, PWM mode 5 will keep sending output pulse until PLSY disabled.
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10 Link function block

Up to 8 additional iSmart units can be configured as independent Slave nodes, each running their own logic program
and their I/O linked to one Master smart relay. The Master iSmart smart relay’s ID must be 00, and Slave nodes’
ID should start with 01 and be continuous. If nodes’ ID is not continuous, the Master will not communicate with
those nodes which are behind the first broken. For example, the nodes’ ID is 01, 02, 04 and 05. The Master

thinks there are only two Slave nodes whose ID is 01 and 02, and communication with them.

Each controller can use 8 10 Link (LO1~L08). Only one IO Link instruction can work at Mode 1(Send mode),

and the other 10O Link instructions must be Mode 2 (Receive mode).

The Mode 1: Send memory range is determined by the Controller ID. The adjacent table show the memory range of

Wxx locations associated with each controller ID.

The Mode 2: read the selected Wxx status and write to the selected coil. If the select coil type is input coil I or X, coil

status cannot be changed by Wxx status.

MOl Lol

Link

ID | Memory list
Nime——| Mode location
. o1 - e
o 0 | W01~W08
(" Receive
1 W09~W16
bita num: IE— 2 W17~W24
Start Coil: |[I +||3 3 | W25~W32
Start Memory: W 4 W33~W40
Symbol: 5 W41~W48
6 W49~W56
oK | Cancel | 7 W57~W64

P [13 EL” 13 2 (13 K”
FBD output coil display Press “OK” button into ress S T .and O
. . . . to modify mode, coil number,
MO1: enable input coil function display .
coil type and W address
I/0 Link01 I/0 Link01
| | Mode:1 MNum: & Mode: Z Num: 5
Mo1d Lo1 | 103-W09 MOdeW1T
L I07-W13 NOSWZ1
Display Description Type of points Range
LO1: I/O link output terminal (LO1~L08) Inputs 101~I0C/i01~10C

MO1: Enable Input (101~ B260)

Outputs

Q01~Q08/q01~q08

Mode: Setting mode(1,2) 1:sending; 2:receiving

Auxiliary coil

MO1~M3F/m01~m3F

Num: Number of send/receive points (1~8)

Auxiliary coil

NO1~N3F/n01~n3F

103...107: Type of send/receive points

Expansion inputs

X01~X0C/x01~x0C

WO09...W13: Send/Receive W Table list location

Expansion outputs

YO01~Y0C/y01~y0C
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Example 1: 10 Link Mode 1
Set mode=1, num=S5, set type of points as 103, the state of actual sending terminal 103~I07 is sent to memory list; the
controller ID=1, the state of corresponding memory list position W09~W 13, and relationship of sending terminal is as

below:
mode=1, num=5, type=103~107, ID=1 (W09~W13)
Memory List Position W09 W10 W11 WI2 W13 W14 WI5 W16
Corresponding receiving A A A 4 A A 4 A
Or sending terminal 103 104 105 106 107 0 0 0

Example 2: 10 Link Mode 2
Set mode=2, num=>5, set type of points as start from MO03, set W table as from W17, when enabling the IO Link,
the state “ON/OFF” of M03~MO7 is controlled by the state of memory list position W17~W21.

Mode=1, num=5, type=M03~M07, W=W17~W21 I/0 Link0Z
Memory List Position W17 W18 W19 W20 W2l Mode: 2 Num: b
Corresponding receiving 4 v v v v MOEW1T
Or sending terminal M03 M04 MO5 MO06 MO7 MOT<WZ1
10 Link diagram as blow:
ID SET 01

REMOTE I/

¢ max. 8 points I/O send per stations BACKL,

¢ Max 7*8 (=56) points /O received per station

ID must set to be 0,1,2,...(max to 7) Remote I/O disable

2 More information about IO Link to see “Chapter 7 20 Points RS485 type Models Instruction”.
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SHIFT function block
The iSmart smart relay includes only one SHIFT instruction that can be used throughout a program. This function output a
serial of pulse on selection points depending on SHIFT input pulse.

B Shift X
Function
B n Select 1~8:
E| Start Coil: |Q | o
Inz =] -]
: Symbol : |
ITI Cancel |

FBD output coil display Press “OK” button into | Press “SEL” , “T {” and “OK” to
101: enable input coil function display modify coil number and coil type

— ohift0l Shi ft01
1014 |

1024 s01 | Type:Q01-Q05 Type: NO3-HOS
| I Num: & Num: 3

Display Description Shift output coils Range
S01: Shift code (S01) Outputs Q01~Q08
101: Enable Input (101~ B260) Expansion outputs | YO1~YOC
102: Shift input (101~ B260) Auxiliary coil MOI1~M3F
Type: Shift output coils Auxiliary coil NO1~N3F
Num: Preset number of output pulse (1~8)

Timing diagram

Enable 101

Shift input 102 r—|_—|_—|_—|_—|_—|_—|_—|_—|_—|_|_|

Qo2

Q03

Qo4

Qo5




Chapter 6 FBD Block Diagram Programming  [&{l]

Logic Block Instructions

Logic blocks display in FBD:

e }

r qB00L

Nop| AND)|

Nop F #8002
Nopy .

(8Logic block number

@) connect with next

input terminal / Function block
(Winp @Logic type
Press the button:
- Move cursor: input terminals (D — Logic block number &) — display next

connected block or coil

<« Move cursor:

Logic/Function display (input terminal is block)

Logic block number 3 — input terminals O —

™ Move cursor up or down (when multiple input terminals)

2 Logic Block include: AND,

BOOLEAN.

AND Logic Diagram

FBD:

r
1014

1074
Inzd

1B001

AND |

feoo2
4

101 And 102 And 103

AND EDGE, NAND,

44 - @

NAND EDGE, OR,

LADDER:

Note: The input terminal is NOP which is equivalent to “Hi”;

The B output ON when all input terminals status are ON;

AND (EDGE) Logic Diagram

FBD:

r
I101{ AND
1074
Izt

1B003
I

T Fo0z

d

101 And 102 And 103 And D
Note: The input terminal is NOP which is equivalent to “Hi”;

101

bbb~ -

LADDER:

The B output ON a scan cycle time when all input terminals status are ON;

NOR, XOR, NOT, RS,

EOOL

PULSE,
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NAND Logic Diagram
FBD: LADDER:
r 1B001 101
101 NawD | T
1074 Frooz : B
103t 1 - 1|0|£2 | -
103 |
%'.
Not(I01 And 102 And 103)

Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON when one of the input terminals status is OFF;

NAND (EDGE) Logic Diagram

FBD: LADDER:
r 1B001 i01
I01] NawD | _ D-
1024 Ll FROOZ A
1034 1 — 0z =
A
103 |

Not(I01 And 102 And 103) And D
Note: The input terminal is NOP which is equivalent to “Hi”;
If change one input terminal to OFF when all input terminals are ON, the B output ON a scan cycle time;

OR Logic Diagram
FBD: LADDER: 101
r 18001 101 n
1011 OR | -
102] FB002 102 ) n
103t 1 — |
103 : n

101 or 102 or 103
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when one of the input terminals status is ON;
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NOR Logic Diagram
FBD: LADDER:
r 1BO01 101 102 103
1011 NOR | %__%__ _
1024 o0z - -
103t 1

Not (101 or 102 or 103 )
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when all input terminals status are OFF;

XOR Logic Diagram

FBD:

r
0] ¥OR

1074
L

1B001

kB00Z
1

101 XOR 102

—

LADDER:

101 102
NE
101 102

=

Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when the input terminals status are different;

SR Logic Diagram
FBD:

r 1B001

oY s |

1024 R BOOZ
L J

Logic Table | 101 | 102 | B0O1

0 0 holding
0 1 0
1 0 1
1 1 0

LADDER:

Note: The input terminal is NOP which is equivalent to “Lo”;

NOT Logic Diagram

FBD:

.
01 HOT

L

1B001

I
ko1
d

Not 101

LADDER:

Note: The input terminal is NOP which is equivalent to “Hi”;

E0nl

-
o
=

- ]

Il

EOOLl

10z

KX
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Pulse Logic Diagram

FBD: LADDER:
P 1BOOL 101 XX
it L @]
| I L ko1
L J

Note: The input terminal is NOP which is equivalent to “Lo”;
The B output change status when input terminal OFF—~ON;

BOOLEAN Logic Diagram

FBD: LADDER:

NOST 1B00Z NO

1014 BL | s -
1024 1548 FBOOL
BoO3L .

Note: The input terminal is NOP which is equivalent to “Lo”;

Description:

Inputl MOs5— -4 Bz 2 2|block code
Inputz I 014 B L |

Input3d I 024 1 & &4 8 FBY v ¥|real table; output

Inputd (B g o 3 L _

The relationship between input and real table is shown below.

Inputl | Input2 | Input3 | Input4 | Output (edit) | Example | Real table
0 0 0 0 0/1 0
1 0 0 0 0/1 0
0 1 0 0 0/1 0 5
1 1 0 0 0/1 1
0 0 1 0 0/1 0
1 0 1 0 0/1 1
0 1 1 0 0/1 0 A
1 1 1 0 0/1 1
0 0 0 1 0/1 1
1 0 0 1 0/1 0
0 1 0 1 0/1 1 >
1 1 0 1 0/1 0
0 0 1 1 0/1 1
1 0 1 1 0/1 0
0 1 1 1 0/1 0 :
1 1 1 1 0/1 0
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Function Block
Operation rules of FBD function blocks is basically same as ladder mode.
Function blocks display in FBD:
Func?on type
_r % 18004 The code of block is
@02 (I L “I auto distributed the

¥ =y
Input terminal | ) I _{‘,,_L@U /

first unused code

Set parammeter Connect with next

Function block

If cursor address is “Par”, user can press “OK” button into parameter display and edit preset value.

Press the button:

- Move cursor: input terminals or Parameter — Function block number —
display next connected block or coil

«— Move cursor: Logic block number — input terminals or parameter —
Logic/Function display (input terminal is block)

™

Move cursor up or down (input terminals < set parameter)

OK

Enter parameter display when cursor address is Set parameter

Parameter display:

Preset value

Press the button:

>+—— Function number

Display current value
when running

“«— > Find and display previous or next function block when cursor address is
Block number;
Move cursor left or right when cursor address is Preset value;

SEL+T { Find and display previous or next function block when cursor address is
Block number;

SEL+« — | Display parameterl or parameter2 when B function is PI, MX or AR,;

™ Move cursor up or down (Block number <= Preset value);
Modify data or number when in edit mode;

SEL Enter edit mode when cursor address is Preset value;
Modify preset value type when in edit mode;

ESC Cancel the current edit;
Quite parameter display;

OK Save the current edit;
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Timer Function Block

There is a maximum of 250 timers function blocks under FBD mode, can be set mode 0~7 and the function is same as

Ladder mode.

»¢ Timer Mode7 occupied one blocks and two timers.

2% TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active.

Timer edit and display:

qQoe

- .
B3

m
mode: 3

g

Timer: 03
Cur Valuel: 0.00
Fre Valuel: 1_00

Timer Function Block

Function
Mode:

Time Base:

Symbol

R~

Qff delay timer mode 1

0.015e *
Current Value: Sec
Preaet Value: 01.00 Seo

Timer number:

FBD display:

r

o 1 |
moid ko4
Parl [1]

1BO0S

Parameter display:

BOOL
00, 00

T =01.005ec

TO3

OK | Cancel‘

(1) Timer mode 0 (Internal coil Mode)

Mode 0 Timer (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

Enable Input

FBD display

%

r 1B005
1044 L |

| L ko4
LT d

I04

EBOOS

Q04

B

g

mode: 0

g

OFF

104 OFF ON OFF ON
TO3 Q04 OFF ON OFF ON

OFF
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(2) Timer mode 1 (ON-Delay A Mode)

Mode 1 Timer will time up to a fixed value and stop timing when the current time is equal to the preset value
Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block
Function

Mode : - Timer number: 03
I04

BOOS ik Cn delay timer mode 1
H : H : n

Boge: 28 Time Base: 0.015e

Cur V;lul::'l. : 0.00 Current Value: Sec
Pre Valu=l: 1_00

Preset Value: 01.00 Sec

Symbol

OK | CEIIC-E].‘

FBD display Parameter display
r 1B00L BOO5 T0S
Enable Input — IDq'I J_l_ I a0, 0o <« Current value
| M ko4 T =01.005ec «  Preset value
Timing Parameter — Pard 1
—pid —» enable reset relay
Timer starts operating present value = 0
Timing enable relay OFF ON OFF
4— {  —P
e up, OFF ON OFF
output termtal

t = Timer preset value
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(3) Timer mode 2 (ON-Delay B Mode)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the pre-set value. Additionally, the Timer current value will be kept when Timer is disabled.

Timer Function Block [‘5_<|
Function
I04 . = : =
. 2005 . Qo4 Mode: - Timer number: a3
n B On delay timer mode 2
=
.mnl:lE: 2.
Timer: 02

Time Base: 0.1532c
MOl Cur Value=l: 0.0

: Fre Valuel: 10.0 Current Value: Sec

Preset Value: 010.0 Sec

Symbol

CE | Ca.nc'.el|

FBD display Parameter display
r 1B005)  |BOOS T03
Enable Input — mq.l [ImB | Q00,0 < Current value
Reset — mot] T Hod T =010, 05ec <« Preset value
Timing Parameter —» Pard _ [] 4

enable reset relay =
present value =10

< Titmer starts operating > enable reset relay

present value =0

" OFF ON ON OrF
timing enable relay
—» 1 (4 <+ 12 >
titne ugp t=11+H2
cutput terminal OFF ON OFF
OFF ON OFF
enable reset relay

t = Timer preset value
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(4) Timer mode 3 (OFF-Delay A Mode)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the pre-set value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Qo4

g 8

.mnd.l:: 3

Timer: 03

Cur Valuel: 0.00
Fre Valuel: 1.00

MOl

%

Timer Function Block

Function
Mode:

RN ~

Time Base:

Preset Value:

Symbol

Off delay timer mode 1

0.015e1 ¥
Current Value: Sec
01.00 Sec

X]

Timer number: 03

OK | Cance1|

FBD display Parameter display
r 1B005 BOOh TO3
Enable Input — ID‘H Ime | 00, 00
Reset — | M01 kaod T =01.008ec
Timing Parameter —» Pard [t 4

« Current value

<« Preset value

enable reset relay
present value =0

— _ -
Timer start operating

enable reset relay
present value =0

Timing enable relay OFF O OFF
Timing up,
output terrminal OFF ON I‘_ b OFF
enable reset relay OFF
t = preset value

Titming enable relay ~ OFF ON OFF ON ON OFF
Tiraing up, OFF | o |4 t|-pioFF oW “«—t
output terminal L.. p o *i
enable reset relay OFF ON OFF

t = preset value
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(5) Timer mode 4(OFF-Delay B Mode)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the pre-set value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block

Function

104 qos Mode: M - Timer number: |03

g 2005 o
D Off delay timer mode 2
aﬂ
]

]
mode: 4
Timer: 03 Time Base: 15ec il

—— :;':: :2;2:1 gun Current Value: Sec
‘m Preset Value: |[0100 Sec
Symbol
OK | Cancel |
FBD display Parameter display
r 1BOOE)  |BOOS TOS
Enable Input — 104 | Q00oo <« Current value
Reset — Moid _ Hand T =0100 Sec <« Preset value
Timing Parameter — Part __fL A
enable resetrelay ol Timer start operating enable reset relay
present value = present value =0
Timig enable relay OFF ON OFF
Time up, OFF ON OFF
output terrrinal
«— b

OFF

enable reset relay

t = preset value
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(6) Timer mode 5(FLASH A Mode)

Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block

Function —
Mode: M - Timer number: |03
In4 Qo4 Flash timer mode 1
m BOOS m
B
.m“-)‘_:}:. Time Base: 1Min "
E:E;;IEE:L: ; Current Value: Min
FEe Faiuei: 3 Preset Value: 0003 Min
Symbol
CE | Cancel ‘
FBD display Parameter display
r 1B0O0S)  |BOOS T03
Enable Input — 104 | OO0 «  Current value
| ko4 T =0003 Nin «  Preset value
Timing Parameter Part 1
enable reset relay : . enable reset relay
Timner starts opera -p(—q—
present value =10 il peraing present walue =10
Tining enable relay
t t t t
Titne up,
output terminal

t = preset value
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(7) Timer mode 6(FLASH B Mode)

Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Bloek

Functicon
Mode: Ti umber:
o 0 e M - imer m r 03
: B B B Flash timer mode 2
*H
B .. .0
meees Time Base: 0.015e
Timer: 03
Cur Valusl: 0.00
¥o1 ?r: *:':12:1: 233 Current Value: Jec

Prezet Value: 03.33 Sec

Symbol
QK | Cance1|
FBD display Parameter display
r 1B005 BOOS TOS
Enable Input — 10 L | 00. 00 «  Current value
Reset s Nm{l J}qu T =03. 335ec Preset value
Timing Parameter — Par~ J1IL

enable reset relay

. . enable reset relay
present value =0 —pr& Timer starts operating - |“_present value =0
Tining enable relay
t t t .
Time up,
Chatpaut terrminal

enable reset relay

t = preset value
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(8) Timer mode 7(FLASH C Mode)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer
number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable the

second timer. The second timer will time up to its pre-set value then flash and its timer status bit will enable the first
timer. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block §|
Function
I04 Qo4 Mode : w - Timer number: 02
BOOS
H n n H Flash timer mode 3
jﬂ’j Ton Toff
-] -]

mode: 7

Timer- 02 Time Base: 0.015e1 » 0.15ec =

Cur Valuel: 0.00

Fre Waluel: 3.00 Current Value: Sec Sec
Timer: 03

::: T::i::i g:g Freset Value: 03.00 Sec 005.0 Sec
Symbol
OK | Cancel |
FBD display Parameter display

r 1B005 BOOL TOZT0E
Enable Input — odd L | ooo. o <« Current value
| LML ko4 1[=03.005ec <« Preset valuel
Timing Parameter — Parl 12 1[=005. 05ec <« Preset value2

enable reset relay

present value = 0 —hlﬂ— Timer status operating —p-11—

enable reset relay
present value =0

timing enakle relay

tl| t

Timer up, 1
output terrninal

Timer 2 | | |

t1 = preset value of the first timer
t2 = preset valueof the second timer
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(9) Timer Mode 8

Timer mode 8 is including reset control and suspend control, control condition is from OFF to ON. When timer start
to time until preset value, output coil will change the status, timer current value will display preset value and stop
timing, when reset control is valid, the current value and output coil of timer will reset to 0.

When suspend control turns ON, current value will not update (keep timing); when suspend control turns OFF,
current value will update (current real value); if the suspend control turns ON, but real value reaches preset value,
current value will display "9999" and stop counting.

Function Block Parameter display
r 1B00S|  [BOOS T03
Enable input — IC“H L | 00, 00 <« Current value
Reset input — NUl'l | |.Q|:|4 T =03, 33%ec < Preset value
Parameter setting — Part T4

-_-_--..--

EN« 4! l—.
; ]
PAUSE~ : ! I I,_:_l—
[ ' i i i H
] ' ] i i 8
] ' [ 1 ] :
RESTART. ! I 1 i ﬂ_
| o RN
1 ' 1
. | . -1 |
i ' [ i i :
i i . ] P
[l J [l i 1 !
: ol P
REAL TIME . [ : : e
: 1 ; 1
i 1 : i P
: . ' P
i i : " -
H ] H = ' !
: i i e Pl
i P : P
] - ' ' ]
Ll i 1 L}
] 1 ] :
: : i
: : [ H
] ] -
] ]
E ;

CURRENT TIME
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Common Counter function block
There is a maximum of 250 counter function blocks under FBD mode, can be set mode 0~6 as common counter and

mode 7~8 as high-speed counter, and the function is same as Ladder mode.

Counter edit and display:

: FBD display:
. 01T 1B001

wotd T |

X014 | Hoz
armbaz: Pard d
Pre Value: 5000 , .
= arameter display:
Cr Function Block E| BO0L 2 ool
Mode: ¥ | Counter number: |01 UUDDDD
Counter without overtaking and without C :DDEUDD

power down retain current value

Current Value:
Preset Value: 005000

Fixed Time (Sec):

Upper:
Lower:

Symbol

cancen

(1) Counter Mode 0 (internal coil)

Mode 0 counter (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display
Enable Input — 01T qBODZE

| L1

]
mode: 0

Counter: 02

EN 01 OFF ON OFF ON OFF

C02/M01  QFF ON OFF ON OFF
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(2) Counter Mode 1 (Fixed Count, Non-Retentive)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset value,
or count down to 0 and stop counting when the current count is equal to 0. Additionally, the current count value is non-retentive
and will reset to init value on a powering up to the smart relay.

Counter Function Block g‘

Function
Mode: ¥ | Counter number: |01

201

Counter without overtaking and without
power down retain current value

Current Value:

HO1

mode: 1

®01 Counter: 01 Preset Value: aoooza

Cur Value: 0

Pre Value: 20

Fixed Time (Sec):

Upper:
Lower:
Symbol
QK | Cancel |
FBD display Parameter display
Counting Input _, Z0lr 1B001 BOO1 o0l
Up/Down Counting —> I"IU]." _IL I Q00000 « Current value
Reset — | X014 __| Moz C =000020 « Preset value
Counting Parameter — Pard 4
Mode=1
__________________________________________________ -
Preset value 20 :
L L D D . . A L D I F A R R R R B R R R
Current value :0:0:0:]:]:2:2:}:]:0{ :.19:1'9:20:29:20:0:20:20:29:
—p———
Input count pulse |_ _ ]I- _ -% _ :l
Counting up/down OFF ON QFF ON
Reset counter ON OFF ON
Counter output OFF ON OFF ON OFF

»¢ Under this mode, the counter current value will be initial value when the smart is power up or switching between

RUN and STOP. The init value is O if the counter configured as counting up, else, it is preset value.



Chapter 6 FBD Block Diagram Programming  [{{{

(3) Counter Mode 2 (Continuous Count, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting after the preset value, but it will not count when
the current value equals O if it is configured as down Counter. Additionally, the current count value is non-retentive and will
reset to init value on a powering up to the smart relay or switching between RUN and STOP.

Counter Function Block [Z|

Function

Mode: ¥ | Counter number: |01

Counter with overtaking and without power
: down retain current value
Current Value:
Preset Value: 00a02a

Z01

HO1

mode - 2. Upper:
wo1 Counter: 01

Cur Value: 0 Lower:
Pre Value: 20
Symbol

Fixed Time {Sec):

K | CEIIC-E1|

FBD display Parameter display
Counting Input - — {701 ||| 9B001| |BOOL ol
Up/Down Counting — NO1q | Q00000 <« Current value
Reset — X014 kaoz C =000020 < Preset value
Counting Parameter Part >

Note: The “>"means the current value appeared will be greater than present value.

Mode=2
__________________________________________________ -
Preset value 20 :
I I I I I A A i i B A A N Iy A B A R R M
Curentvalue | ) 1 191 191201 20\ 211 211 201 201 19V 19 181 18! 0} 0 1191 19) 20\ 0 | 20"
Input count pulse |_ :I__-_{-::l
| |

Counting up/down OFF ON OFF ON

Reset counter OFF ON
Counter output OFF ON OFF ON | OFF ggl OFF

»¢ Under this mode, Counter will continue counting after reaching preset value if it is configured as counter up. But it
stops counting when its current value is 0 if it is configured as counter down.
»¢ The counter current value will be initial value when the iSmart’s status switches between RUN and STOP or the

iSmart is power up. If the counter configured as counting up, the init value is 0, else, it is preset value.
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(4) Counter Mode 3(Fixed Count, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when Counter powers down. So, the
current value won’t be initiate value when Counter powers up but be the value when it powering down. Mode 3
Counter will count up to a fixed preset value and stop counting at that value or stop counting when its current value is O if it’s

configured as down counter.
FBD display Parameter display
Counting Input N Z0lT L 1BO01 BOO1 01
Up/Down Counting — MO l'l _ITL | 000000 « Current value
Reset — | X011 __| Haoz C =000020 « Preset value
Counting Parameter — Parl PO A

Note: The “PD” means the current value will be retain until the power recover;
This mode is similar to mode 1, but:

2 First 31 Counter functions (CO1~C1F) can keep their current value after a loss of power to the smart relay.

»¢ The current counter value will keep when the smart switches between RUN and STOP if C-keep is active.

(5) Counter Mode 4(Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after a loss of power to the smart relay. Mode 4 Counter will count up to a fixed
preset value and then continue counting after the preset value, but it won’t count when the current value equals 0 if it’s

configured as down Counter.
FBD display Parameter display
Counting Input | 701y 1l qB001| |B0OL 01
Up/Down Counting —> No14 | Qooaoon « Current value
Reset — ){Dl'l ko2 i =000020 <« Preset value
Counting Parameter Parl >PD 4

Note: The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;
This mode is similar to mode 2, but:

»¢ First 31 Counter functions (CO1~C1F) can keep their current value after a loss of power to the smart relay.

2 The current counter value will be kept when the smart switches between RUN and STOP if “C-keep” is active.

Counter Function Block g|

Function

Mode: ¥ | Counter number: |01
Counter without overtaking and with power
down retain current value
Counter Function Block §|

Current Value:

wo1 qoz Function
B0l o
u .
Preset Velue: 000020 Mode: w ¥| Counter number: |0l
C Fixed Time (Sec): Counter w:?.th overtaking and with power
n n down retain current value
®01 Counter: 01 Upper:
Cur Value: 0 2
Pre Value: 20 Lower: Current Value:
Symbol Preset Value: 000020

Fixed Time (Sec):

[ Upper:

Lower:

Symbol

cancer
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(6) Counter Mode 5 (Continuous Count, Up-Down Count, Non-Retentive)

Mode 5 Counter’s operation is similar to Mode 2 except its current count value is continuous and non-retentive. The status bit
is fixed to the non-zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current

value is not less than its preset value and will be OFF when the current value is less than its preset value.

Counter Function Block

[X]
Function —
Mode: m ¥| Counter number: (01

Compare counter with overtaking and
without power down retain current value

0ooozao

201

w

HOol

o BOO1
4B
=

Current Value:

Preset Value:

Qoz
D Fixed Time (Sec):
mode: 5 [ rs
xoa Counter: 01 bpe
Cur Value: 0 -
Fre Value: 20 LETERE
Symbol

O | Cancel‘

FBD display Parameter display
Counting Input - — | Zol¢ _|[| qB00L) |BOOL Co1
Up/Down Counting — o1 -| L | 000000 « Current value
Reset — 01 | Koz O =000020 <« Preset value
Counting Parameter —> | F art C>»

Note: The “C” means compare count;

The “>"means the current value appeared will be greater than present value.

Mode=5
__________________________________________________ -
Preset value 20 :
TaATTTTTrT T T T T, T T TTT T rTAaAT T TTT T TT T rT|aT T T
Current value '18' 19' 19'20'20'21'21'29'20' 19' 19' 18' 18' 19' 19'.20' g : g : g : g :
—_———r-
Input count pulse I. - JI. - JI - jI
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON OFF

»< Under this mode, the count will continuous after reaching its preset value;
2 The current value is always 0 regardless of the state of its direction bit when the reset is availability;

»¢ The current value is always 0 regardless of the state of its direction bit when the smart switches between RUN and

STOP.
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(6) Counter Mode 6(Continuous Count, Up-Down Count, Retentive)

Mode 6 Counter’s operation is similar to Mode 5 except its current count value is continuous and retentive.

Counter Function Block g|

Function

Mode: M ¥ | Counter number: (01
201

Compare counter with overtaking and with
power down retain current value

Current Value:
HO1

: u Preset Value: 000020
=

Fixed Time (Sec):
.mul:l.l:: =

Upper:
®01 Counter: 01 EpE

Cur Value: 0 T .
Fre Value: 20 ERERS
Symbol

CKE | Ca.nc'.el|

FBD display Parameter display
Counting Input  _, Zoit LIl +qBoOO1 BOO1 Co1
Up/Down Counting — wod 1 | Qoo0a0 « Current value
Reset — | ¥01{ __ | Pqoz C =000020 « Preset value
Counting Parameter Par! C>PD 4

Note: The “C” means compare count;

The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;

»¢ First 31 Counter functions (CO1~C1F) can keep their current value after a loss of power to the smart relay.

2% The current counter value will be kept when the smart switches between RUN and STOP if “C-keep” is active.

Preset value 20
i i i By B e A R Sy B R A R A R B R I
veler2s dolsiaizizist F 1 14 1 telsisizizis]
MY R R ERIE E
Mode3. 46 0, 1 412 2,3 v i i 131 fi141%15.8]
Input count pulse |_ :I___Jr__:l |_
=t

Power supply SWitc;h ON OFF ON

Reset counter

Counter output
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High Speed Counter Function Block (DC Version Only)

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and [102. These can be used as
general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high speed

counting.

(1) Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum at
24VDC high speed input signal. The selected Counter Coil (B) will turn ON when the pulse count reaches preset value and

remain ON. The counter will reset when the Reset Input is active.

Boo1
-}

Qo1

I

]
mode: 7

Counter: 01
Cur Value: 0
Fre Value: 5000

Counter Function Block

Function

Mode: V

Current Value:
Preset Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

1EHz input counter

Counter number: |01

005000

cances

X

Parameter display

FBD display
High counting input —» 011 LIl qBOO1
Enable Input — 03] 11 |
Reset — not{ _ | Haol
Counter Parameter Farl 1/HZ 4

BOO1
000000
£ =005000

o1

Note: High speed input terminal 101,102

Example as shown QOl output ON with C01 (B001), but QOI output Wlth scan tlme

Preset

Current

Counting
input 101

Enable
input 103

Reset input
MO1

Output
B001/Q01

Output
Q02

11

2 2

5000

T e e e S

S S ey

. .4999 4999 i5000;5000i5000 5000 5000.5000 S{I{I{I 0

---H-----

-SSR S

B et s
H

0

H
------- demmmmn

.....|...--...E

<« Current value
<« Preset value

ON

OFF

OFF

ON

OFF

ON

OFF

OFF

ON

Scan time

OFF
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(2) Counter Mode 8 (DC powered versions only)

The Mode 8 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum
at 24VDC high speed input signal. The selected Counter Coil (CO1-C1F) will turn ON when the pulse count reaches the
target “Preset ON” value and remain ON until the pulse count reaches the target “Preset OFF” value. The counter will
reset when the preceding rung is inactive.

Counter Function Block g|

Function

Mode: ¥ | Counter number: |01

1EHz input compare counter

Current Value:
Preset Walue:
Fixed Time{Sec): |00.10

-]
mode: 8

Counter: 01 UPPEL‘:
103 Fixed Time: 0.10 5

Uppex: 5 Lower: ’37
Lower: 3
Symbol

FBD display Parameter display
High counting input _ 1017 LIl qBOO1 BOO1 o1
Enable Input — 103 _ L | T =00.105ec « Interval time
| 1 Hoz CT=000005 <« On preset Value
Counter Parameter — Part 2/HZ 4 Cl=000003 « Off preset Value

Note: High speed input terminal 101,102

Mode=8
Inten'alltime =0 15 .1 i1 0.is 0.1s 0.1s
Onpreset Value = 5 | 3 5 4 i 3 4

Off preset Value = 3

High speed input count pulse ||||||||||||||| ||||||||||||| ||||||||

Output COFF OLT OFF

(3) High Speed Counter Mode 8 (1KHZ AB phase Input Counter)
Mode 9 is the AB phase high-speed counting function, which counts two pulses with the same periodic pulse width but

a phase difference of 90°. The editing method of AB phase high-speed counting function is the same as that of ordinary
high-speed counting function, but the parameters are different.

In DC models, high speed counter mode 9 counts 101 (A) ahead of 102 (B) for two AB phase high speed input counts of
up to 1kHz. The counter is currently at (0~999999) until the count reaches the preset value, and the output coil is ON.
When reset, the current value of the counter is reset to 0, and the output coil is OFF.

As A special coil, M3A marks the counting direction of the AB phase counter. When phase A is ahead of phase B, M3A
is OFF; when phase A is behind phase B, M3A is ON.
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Counter Function Block ﬁ

Function

Mode: _ - Counter number: |01

AR phrase counter

M1
:‘ - EOO1 =
Current Value: i
C
¥oL = Freset Value: oooooo
m .

.mul:lE: 5
Counter: 01 Fixed Time (Sec):
Cur Valu=: 0
Fre Value: 0 Upper:
Lower:
Symbol
OK | Cancel|
FBD parameter
HI INPUT — I01T 1B001 B0l ool
ENABLE - | 103 | 000000 < CURRENT
RESET — | No1q kao1 C =005000 < PERSET
PARAMETER — | Parl 1/HZ

HIINPUT: 101 (A) and 102 (B)
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RTC Comparator Function Block

There is a maximum of 250 RTC function blocks under FBD mode, can be set mode 0~4 and the function is same as
Ladder mode.

(1) RTC Mode 0O(Internal Coil)
Mode 0 RTC (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display

r 1BO0OZ
Enable Input — 101 L |

| L kot

ON ON

EN 101 QFF OFF OFF

B002 (RO1) / Q01 (FF ON OFF ON OFF
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(2) RTC Mode 1(Daily)

The Daily Mode 1 allows the Rxx coil to active based on a fixed time across a defined set of days per week. The

below examplel allows for selection of the number of days per week (i.e., Mon-Fri) and the Day and Time for

the B002 (RO1) coil to activate ON, and the Day and Time for the B002 (R01) coil to deactivate OFF.

RTC Function Block @

Mode: ¥ | BIC number: |01

o =] —fr= =]
Current Walue:

Faf - [i] on

17 = |0 Off

Cancel

Example 1:
Function
IOo1 BOOZ Qoi
[~ ] [~ ]
n E Every day action mode
s i Week (0n—Off) :
Cm : 08:00
QfE£: 17:00
Preset value:
{Hour:Minute)
Symbol
FBD display Parameter display
r 1BO0Z B0
EnableInput - — } 1014 g | We 09:26
| TLIL ko oW NO 08:00
RTC Parameter  — | p_,.L pp 4 OFF FR 17:00

Rl

Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.

Week

Time

ENABLE

« Current time
<« ON preset value
« OFF preset value

Monday Tuesday  Wednesday ... Friday Saturday Sunday
200 1700 800 1700 go0 1700 200 1700
Enn Outpat | | | | | | | |
Ilonday Tuesday Wednesday Friday Sy Sunday
§00 17:00 &00 1700 800 17:00

Example 2:
Weel
Titme
BOOZ E01
ENABLE
oW TO 17:00
OFF SA 08:00 Exn Output

1700 500

'|_

g:00

~
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(3) RTC Mode 2 (Continuous)

The Interval Time Mode 2 allows the Rxx coil to activate based on time and day per week. The below examplel

allows for selection of Day and Time for the B002 (RO1) coil to activate ON, and Day and Time for the B002

(RO1) coil to deactivate OFF.

Example 1:
RTC Function Block E|
Function
101 m F0D2 Qoa Mode: ¥ | RIC number: |01
interval time action mode
@ @_
Ennd.: 2 =
:Iuci>u;z. Week (On-0ff) = |'IU j__}|5p, j
;f 22:23 Current Value:
Preset walue: o
{Hour:Minute) ; “ on
17 = |0 Off
Symbol
cance
FBD display Parameter display
r 15002 BO0Z E01
Enable Input — 101 & | We 049:48 « Current time
| ] koo ON  TU 08:00 « ON preset value
RTC Parameter — Parl ww OFF 54 17:00 <« OFF preset value
Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.
Weel Ilonday Tuesday Friday Safday Ay
Time .00 1700 800 1700 00 17:00 & 00 1700 &O00 1700
ENABLE | | | | |
F.n Output
Example 2:
Weels Ionday Tuesday vty Sy
Titne g00 1700  E00 1700 00 17:00 800 1700
BOOZ RO1 : : : : : : : :
ON SA 17:00 EMARLE b | b
OFF TO 0:00 R Output
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(4) RTC Mode 3 (Year Month Day)

The Year-Month-Day Mode 3 allows the Rxx coil to activate based on Year, Month, and Date. The below
examplel allows for selection of Year and Date for the B002 (RO1) coil to activate ON, and Year and Date for
the B002 (RO1) coil to deactivate OFF.

If the year is set as 00-00, the particular mode is available. The RTC is ON from the start date to the end

date every year. More refer to example 3.

Example 1:
RTC Function Block [g|
Function
Mode: M * | RIC number: (01
Ina = BO02 = @01 interval month action mode
E/ B
m Year (On->0f£) |r:|9 __>|1n
BTC: 01
: L2.17 Cu Value:
:Ef: gi.n?n TERt VRiue
Preset wvalue: 2 L 17
{Month.Day) on
11 . |11 Off
Symbol
Cancel
FBD display Parameter display
r 1B002 BODZ E01
Enable Input — IUH ® I 10.01.173 « Current time
I I-QD]. DN Gg. CIE. 1?' — ON preset value
RTC Parameter — FEII'J- D 1 OFF 10.11.11 « OFF preset value

Note: Parameter display current time: year, month, and day;
Parameter display ON/OFF preset value: year, month, and day.

Tear-Month-Day 200902117 2010/11411
Time 0:00 0:00
ENABLE
O
ETC cutput OFF OFF




Chapter 6 FBD Block Diagram Programming ¥kl

Example 2:
Tear-Month-Day 2009/02/17 2010/11/11
ROOZ RO1 Time 0:00 0:00
oM 10,11.11 EMARLE
OFF 09,02.17
ETC cutput
Example 3:
Year-Month-Day
i 2012F10/11  2012/11/11 201310711 2013 /11711
@ 3 Time 0:00 000 0:00 0:00
(/G @) | 2000/10/11 ENAELE
EY@IE | 2000/11/11

ETC output
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(5) RTC Mode 4(30-second adjustment)
The 30-second adjustment Mode 4 allows the Rxx coil to activate based on week, hour, minute and second. The

below examples show for selection of week, hour, minute and second for the B002 (RO1) coil to activate ON,
and 30-second adjustment then B002 (R01) OFF.

Example 1: adjustment preset second < 30s

RTC Function Block §|

Function

Mode: w ¥ | RIC number: |0l

101 BOOZ Qo1
|E/ -’i|- B 303 modify mode

-mm:lz' 4- Week (On

RTC: 01 ek (On) = il

On : 3R
08:00:20 Current Value:

ot LR O
S

Symbol

|
Cancel

FBD display Parameter display
Enable 1 r 18002 BOOZ EO1 c )
nable Input — IUl'l & I We 10:4%: 40 <~ urrent time
| 1 kot | fow .
RTC Parameter — Parl 30T 4 A 0%:00: 20 «— éﬁjuuestment preset

Note: Parameter display current time: week, hour, minute and second;
Parameter display adjustment preset value: week, hour, minute and second.

Weelk o
Tume 200 8:00:20
ENAELE
RTC output OFF O OFF

»¢ The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit B002 (R01) will
be ON. RTC status bit B002 (R01) will be OFF when the present time achieves 8:00:20 at second time. Then

time continuous going. So, this means that RTC status bit is ON for 21 seconds.

Example 2: adjustment preset second >= 30s

Weel @
Ti _ .
BO0Z RO1 HE 800 8:0040
ENAEBLE ;
ON |
Sh 08:00: 40
RTC output

»¢ The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit B002 (R01) turns
ON. Then time is gonging on and B002 (R01) turns OFF. This means that the RTC status bit will be ON for one

pulse.
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(6) Real-time clock mode 5 (astronomical clock)

RTC mode 5 is astronomical clock mode, using the set latitude and longitude, offset time, to control the output of the
RTC coil. The following figures and tables illustrate the display form and parameter meaning of RTC mode 5 and the
programming interface in FBD mode.

Mol BOO1 o2

RTC Functicn Block ﬁ
Function

Mode: |_ *| RIC number: (01

Sunset mode

longitude: 028 {0~30)
5/N: (¥ 5 |
latitude: IT (0~180)
Offset dir: ™ 22  +
Offset time(min): |00 (0~59)

Symbol

OK | Canu:‘.el|

Set E/W(east and west longitude) and longitude values as well as S/N(south and north latitude) values. The RTC

function block will calculate the sunrise and sunset time of the current season at the set location. By setting the offset

direction, the sunrise and sunset time can be set to move forward (-) or backward (+) at the same time

(0~59min).The R coil will output ON after sunrise to before sunset, and OFF the rest of the time.

% Calculate sunrise and sunset time according to the current value of RTC. Set RO1 ON after sunrise and before
sunset time.

*DRCE and DRCEF are special registers, which can store the sunrise, sunset and time calculated by longitude and
latitude (excluding offset).
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Analog Comparator Function Block

There is a maximum of 250 analog comparator function blocks under FBD mode, can be set mode 0~7 and the
function is same as Ladder mode.

(1) Analog Comparison Mode 0 (Internal coil)
Mode 0 analog comparator (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter
display.
FBD display
Enable Input — Nolt 1B0O03
| L |

| Frol
L o |

ON ON

EN M0I QFF OFF OFF

BOO3 (ROD) /YOI EF ON OFF ON OFF
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(2) Analog Comparison Mode 1~7

Analog comparator mode 1~7, setting three parameters, analog input Ax, analog input Ay and reference value G.

Analog Comparator mode 1: (Ay- reference value G)<X Ax<X(Ay+ reference value G) , output ON;

Analog Comparator mode 2: AXx<X Ay, output ON;

Analog Comparator mode 3: Ax= Ay, output ON;

Analog Comparator mode 4:
Analog Comparator mode 5:
Analog Comparator mode 6:

Analog Comparator mode 7:

Example for program and edit:

MOl

Booa Tol
-] -]

i
- ol =
=

value:0.00

Ai03

?

value: 0. 00

I {
+H

mode: 1

Enalog: 01

Cur Valuel: 0.00
Cuor Valu=Z: 0.00
Bef Value: 2_350

Analog Comparison Mode 1

Enable Input

Parameter

_)

ﬁ

reference value G= Ax, output ON;
reference value G AX, output ON;
reference value G=Ax, output ON;

reference value G Ax, output ON;

Analog Function Block

Function

value)

Symbol

X

Mode: |1 w | Ihnalog number: (01

{Ay-Beference value)<=Rx<=[{Ay+BEeference

Current Value: ix Ly
Constant: ix li Ly

Preset Value: 02.50 Bef

oK | Cance1|

FBD display Parameter display
Molr 1B003 BOOS3 01
| &R | hx= ADL V
| €ax$ Frol Ay= AOS WV
Parl ay+R A G =02.50V

< Analog Input
< Analog Input
« Reference

B003 (GO01) output ON when the value of AO1 in between (A05-2.50) ~ (A05+2.50);
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 2

Enable Input

Parameter

_)

_)

FBD display Parameter display
Mol 1B00E BOOS 01
| &= | Ax= A1 ¥
| <&y Fr01 Ay= ADGE W
Partd 1 G =02.50V

< Analog Input
< Analog Input
« Reference

B003 (GO1) output ON when the value of A01 is not greater than the value of A05;
Parameter display current value of Ax and Ay when running mode;
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Analog Comparison Mode 3
FBD display Parameter display
Enable Input - = ¥ o1 1B003] |BOO3 G0l
| &x | Au= ADL WV < Analog Input
| 24y FPOL Ay= ADL ¥ < Analog Input
Parameter — Pard d o =02.50V <« Reference

B003 (GO1) output ON when the value of A01 is not lower than the value of A05;
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 4

Enable Input

Parameter

B003 (GO01) output ON when the value of A01 is not greater than 2.50;

_)

_)

FBD display Parameter display
MOl 1B005 BOOS iz01
| Ref | hx= ADL V
| 2hx 0L
Fard 4 G =02.50V

Parameter display current value of Ax when running mode;

Analog Comparison Mode 5

Enable Input

Parameter

%

%

FBD display Parameter display
Moly 1B0OO3) [BOO3 G0l
| Ref | hx= ADL V
| <ax Fr01
Pard 4 G =02, 50V

B003 (GO1) output ON when the value of AO1 is not low than 2.50;
Parameter display current value of Ax when running mode;

Analog Comparison Mode 6

Enable Input

Parameter

%

%

Analog Comparison Mode 7

Enable Input

%

FBD display Parameter display
Molr 1B003 BEOO3 =01
| Ref | hx= ADL ¥
| =tx k01
Parl 1 G =0Z.50¥
B003 (GO1) output ON when the value of A01 is equal to 2.50;
Parameter display current value of Ax when running mode;
FBD display Parameter display
Mol 1B00E EO03 01
| Ref | Ax= A0L W
| <ax Fro1
Part . G =02.50V

Parameter

%

B003 (GO1) output ON when the value of AO1 is not equal to 2.50;
Parameter display current value of Ax when running mode;

(_

e

%

%

%

(_

(_

e

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference



Chapter 6 FBD Block Diagram Programming  JE&

Filter Function Block

FBD function can use 250 filter blocks in mode 1-4 (same as Ladder mode)

Filter Mode 1 (Analog filter)

Function instruction

When parameters setup finished, analog filter function will be enabled once enable coil status from 0 to 1. This

will start to do Ax analog value filter according to select sampling mode, the value after filter will be the
current value of F coil.

&

Filter Function Block [ﬁ

Function:

Mode: |1 - Filter number: |[01

Source

Sn
o -)‘)—; Sample: |5/3cale -
= =
Filter:01 Current: |C i

Cur Value: 0
a

Pre Value=: 0 Ereset:

Tl

Symbol

OK Cancel

.

Output : Sampling number Sn, calculation value of Ax analog input

Function block

Enable input - MO1 BOO3

Ax
Parameter setting — Par

Software Filter Mode
(Mode 1)

The value will be updated by each scan cycle, it will use last 5 AD average value except maximum and minimum
one.

(Mode 2)
The value will be updated by each 5 scan cycles, it will use 5 time mode 1 value to do average.

(Mode 3)

The value will be updated by each 25 scan cycles, it will use 5 time mode 2 value to do average of maximum
and minimum value.
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1 2 3 4 5 6 7 8 9 10 11

_—
-

-.]"

BERHCIZ SO —— @ 3 @ ®) ® ME @@ ———-

[
-

[

P
(=

(1) (2) -
Example : Data 1=161, Data 2=120, Data 3=154, Data 4=160, Data 5=190, Data 6=169,
Data 7=110, Data 8=121, Data 9=150, Data 10=198, Data 11=199

Mode 1:

@ Updated data=(161+154+160) / 3=158 - filter (1, 2, 3, 4, 5), the maximum value 190
and minimum value 120 will be deleted.

@ Updated data=(154+160+169) / 3=161 - filter (2, 3, 4, 5, 6), the maximum value 190
and minimum value 120 will be deleted.

@ Updated data=(154+160+169) / 3=161 - filter(3, 4, 5, 6, 7), the maximum value 190
and minimum value 110 will be deleted.

@ Updated data=(121+150+198) / 3=156 - filter(7, 8, 9, 10, 11), the maximum value

199 and minimum value 110

Mode 2 :
It will use 5 time mode 1 value to do average. (D+@+R®+ @+ %)) /5

Mode 3 :
It will use 5 time mode 2 value to do average of maximum and minimum value.

(This mode is effective to filter ripple and ripple noise.)
(Maximum value + Minimum value) / 2, the range of these two values is @@@@@

Filter Mode 2 (Average)

Function instruction

Enable coil ON, average function will start.

This mode is used to calculate analog input average value of time period.

Function block

Enable input - MO01 ST=S G01
Sn =100
AX=A01V

Par AQ=02.50V

Parameter setting —

(a)



Chapter 6 FBD Block Diagram Programming &

Filter Function Block @

Function:

Mode: |2 - Filter number: |01

= = Source Sn
uo1 Timebase |15EC
.mn de: 2 = M M
- 2 -0 U
Filter:-01 Current:
Cur Value: 0

Ere Value: Preset: |0 2‘5|

[=]

1

Fre Value: 0

Symbol

0K | Cancel‘

When enable input turns ON, according to parameter setting, unit will start to calculate the analog average
value and update the current value of function block. Output coil will turn ON at same time.
Timing diagram (example)

.

AQ

>
4

1) ISR USRS PR Sap——

S

PRI T T B B

=
»

é

o pm=====——==g===
| I Np——

R s meE e P

B e L. e s
O e e et

th k=ss=dessssssfssssssssks
(PSS I S W
i ek e B

: L
1 1 i
[ L] ]
R - - -
[} L] ]
i : i
Sn H H i -
1 4 6 6 7 8
- —
B i e
Sn=8 Sn=8
9t=108 St=10s

Filter Mode 3 maximum value

When enable coil is ON, maximum function will start, the status of output coil and enable coil is same.

When enable coil is OFF, maximum function will close, the status of output coil and enable coil is same.
In enable coil ON status, F function block current value will save the maximum value of analog input Ax.

Function block

Enable input — MO1 B0O3

Sn
Ax

Parameter setting — Par
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M1

MOz

g &

mode: 3
Filter:-01
Cur Value: 0

Fre Value: 0
value:-0.00

Filter Mode 4 (Minimum value)

When enable coil is ON, maximum function will start, the status of output coil and enable coil is same.

When enable coil is OFF, maximum function will close, the status of output coil and enable coil is same.
In enable coil ON status, F function block current value will save the minimum value of analog input Ax.

Function block

MO1 BOO3
Sn
Ax
. Par
Enable input —
=t 02
m Boodl
» m
RAini
mode: 4
Filter:-01
Cur Value: 0
Pre Value: 0

value:0.00
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AS (ADD-SUB) function block

There is a maximum of 250 AS (Addition and Subtraction) function blocks under FBD mode, and the function is
same as Ladder mode.

Compute formula: AS=VI1+V2-V3

Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the
result is overflow.

Example:
AQO1 =AS01=100+A01-V02

AS Function Block [‘S_ﬁ
I01
j B001 01 Function: AS=V14+V2-V3
] — ]
H% AS number:
n Current Value:
Ripa 3:01
Cur Value: 0 Preset Vl1: 100
Ai Fre Valuel: 1040
Fre Valu=Z: 0
Fre Value3: 0 Preaet V2:

valu=:0.00

- Preset V3:

0z
value:0._.00
."— SYMBOL

value:0.00
QK | Cancel
FBD display:
r 1B001
Enable Input — 014 + |
| & Hi0L
Parameter — Pard AS d
Parameter display:
Stopping Running
B001 8501) |Bool 00404 Asol| < ASoutputvalue
Preset VI — V1= 00100 V1= 00100 < Current value V1
Preset V2 — Vo= AD1 Vo= 00474 < Current value V2
Preset V3 —> 1ill;r3: vDE 'IiII;rS: |:||:|1 ED < Current Value V3

AS and V1~V3, values range from -32768~32767
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MD (MUL-DIV) function block
There is a maximum of 250 MD (Multiplication and Division) function blocks under FBD mode, and the function is
same as Ladder mode.

Compute formula: MD =V1*V2/V3

Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the
result is overflow or parameter V3 is zero.

Example:
AQ02 =MDO01 = AT01*15/100

MD Function Block [Z|
Function: MO=V1*VZ/V3

MD number:

Current Value:
Preset V1:

i3

0o, Preset V2: 15
e e Preset Vi: 100
it
SYMBOL
T value:J.00
O | Cancel
FBD display:
r 1BO0z
Enable Input — o] #+ |
| & HiozZ
Parameter — Fard NI d
Parameter display:
Stopping Running
B0OZ woo1| |Booz 00184 MDO1| ¢ MDoutputvalue
Preset VI — V1= ATO1 V1= 01227 <« Current value V1
Preset V2 — Vo= 00015 Vo= 00015 < Current value V2
Preset V3 —> ¥3= 00100 3= 00100 « Current value V3

MD and V1~V3, values range from -32768~32767
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PID (Proportion- Integral- Differential) function block
There is a maximum of 30 PI (PID) function blocks under FBD mode, and the function is same as Ladder mode.

PID computes formula:
EV =SV -PV,

I

API = KP{(EV,, ~EV,)+ B, +Dn}

D, =12 (2PV, ,~ PV, PV, )
N
PI =Y API

Parameters can be constant or other function current value. The output coil will turn ON when either Ts or Kp is 0.

Example:

PID Function Block [X)lummmrymrems (-32768-32767)

Function: - -
SV: Destination value (-32768~32767)

PID number: |M@&S

PV: Test value (-32768~32767)

Current Value:

Ts: Sampling time (1~32767 * 0.015s)
sv: 800 Kbp: Proportional gain (1~32767 %)
EV: Tr: Integration time (1~32767 * 0.1s)
Ts: |200 Tp: Differential time (1~32767 * 0.01s)
.:‘ID: o1
Cur Value: 0 Ep: 100
walue:0.00 'Ia:g':f.'."all-:::ﬁul] value:0.00
o,
Tanctime: 100 Ta: [110
DiffTime:-110 Symbol
OF | Cancel |
FBD display:
r 1B003
Enable Input — ox - |
| & HM03
Parameter — FPard PID 4

Parameter display:

Parameter display 1 Parameter display 2
PID current value - = fgng3 00738 PIO1| |BOO3 PI01
Destination value  — | cu= ngon Ep= 00100 <« Proportional gain
Testvalue — | py= gp770 Ti= 0010, 05ec <« Integration time
Samphng time —> TS: [:”:'2 . DDSEC 1 Td: DD]. . 1[:]5!3'3 2 < Differential time

»¢ Display PID current value when running mode;
2 Test value (PV) display code A02 when stopping mode and display current value (as example PV= 00770)

when running mode.
»¢ Press “SEL+«—" button can convert between displayl and display?2.
»¢ More information about PID function to see Chapter 4: Relay Ladder Logic Programming—PID.
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MX (Multiplexer) function block
There is a maximum of 250 MX (Multiplexer) function blocks under FBD mode, and the function is same as Ladder
mode.

This special function transmits 0 or one of 4 preset values to MX current value memory by selection control coils
S1 and S2. The MX function enables simple operations to be carried out on integers.
The preset value V1~V4 can be constant or other function current value.

The table below describes the relationship between parameter and MX current value.

Control status MX output coil |MX output value
MX disable 0 MX=0
S1=0,S2=0 1 MX=V0
S1=0,S82=1 1 MX=V1
MX enable
S1=1,82=0 1 MX=V2
S1=1,82=1 1 MX=V3
Example:
20 MX Function Block E|
n Function:
MY number:
1o m 222 g Mo Current Value:
_ﬂ E}; Preset Vi: 100
Hos Preaet Vl: 500
_n !‘m:m 7] Preset V2: 1000
s T Fressr 3
Fre Tatues. 111 it
s A
v2lae-0.00 walue:0.00 p concel |
FBD display:
Enable Input — I03T 1B004
Selection coil SI — Nos{ =— |
Selection coil S2 — Nod| A+ P04
Parameter — Pard yx 4
Parameter display:
Parameter display 1 Parameter display 2
MX current value  — [pnng oloo NE0L BOO4 Nx01
Preset value VO — Wo= 00100 VI= 01000 <« Preset value V2
Preset value V1 — 1= 00500 Va= 00111 < Preset value V3
1 2

Display MX current value when running mode;

Preset Value V3, display code A03 when stopping mode and display current value (as example V3=00111)
when running mode;

Press “SEL+«—" button can convert between display1 and display?2.

MX and V0~V3, values range from -32768~32767
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AR (Analog-Ramp) function block
There is a maximum of 30 AR (analog ramp control) function blocks under FBD mode, and the function is same as
Ladder mode.

(1)AR model
Function description:

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s AR current value: 0~32767

Levell:-10000~20000
enabled. Then the current level runs from StSp + Offset "B" to target level at eve

Level2:-10000~20000

enactment Rate. If St is set, the current level decreases from current level to MaxL (max level):-10000~20000

level StSp + B at enactment Rate. Then AR holds the level StSp + Offset "B" for g5 /Stop level (StSp): 0~20000

100ms. After 100ms, AR current level is set to offset "B", which makes AR | stepping rate (rate): 1~10000

current value equals 0. Proportion (A): 0~10.00

Excursion (B): -10000~10000

AR current value = (AR _current level — B)/ A

The parameters can be constant or other function current value.

Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
»¢ MaxL is used as target level if the selected level is bigger than MaxL.

St Selection stop coil. The St’s state becomes from 0 to 1 will startup the current level decrease
to start/stop level (StSp + excursion “B”), and then keep this level for 100ms. Then AR

current level is set to B which will make AR current value equals 0.

Output coil The output coil turns ON when Proportion (A) is 0.

Timing diagram for AR

En

wel |

s |

Maxl 4 — ———— — — — R L E R S
Level2 | ——F———— - pr—d ——— — —— — — b ———— —H——

Tewell 1 ——F7 —— — S S e —— . _ _

StSp+B o — — O e - - et

B

100ms 100ms 100ms
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Example:
AR Function Block @
Function:
AR number:
Current Value:
I04
E003 Freset Lewvell: |[5000
n = MO5
Preset Lewveld: |zoon
:; Preset MaxL: W
W05 3
_n E’: Freset 5tSp: 500
L %o Preset Rate: |10
Cur Value: 0
HOE t::::;:ggg Preset Gain: [1.00
MaxL:10000
_n Ft3p: 500 Preset Offset: |20
Bate:10
o eeaee 20 Symbol
CE | Cancel
FBD display:
Enable Input — 1047 1B005
Select level input Sel — 1054 ﬂ I
Stop input St — I‘-IDB-l A HI[DE
Parameter — Pard a4
Parameter display:
Parameter display 1 Parameter display 2
AR current value  — [pnos Qo522 ARO1L T = oos00 AROLE € Start/Stop level
Preset levell — L1= 05000 E = 00010 <« Stepping rate
Preset level2 — | 15= panng & = 01.00 <« Proportion value
Maxlevel — | = 10000 1 B = 00020 70 < Excursion value

»¢ Display AR current value when running mode;
> Press “SEL+«—" button can convert between display1 and display?2.
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(2)AR mode2

Function description:

AR will vary from 0 to current level at a preset rate when it is enabled. Based
on the state of Sell and Sel2, Current level will change to other preset level at
the preset rate. When AR is disabled, current output vary to 0 immediately.

The rate designed by user: Rate =

The table below describes detail information of each parameter:

AR current value: 0~32767

Level0:0~32767

Levell:0~32767

Level2:0~32767

Level3:0~32767

MaxL:0~32767

Ta: 0~3276.7

Ta
S1=0,S2=0: target level = Level 0;
Sell S1=0,S2=1: target level = Level 1;
Sel2 S1=1,S2=0: target level = Level 2;
S1=1,S2=1: target level = Level 3;
MaxL is used as target level if the selected level is bigger than
MaxL
MaxL.
Ta The result of MaxL divided by Ta is the change rate from
current level to target level.
Output coil | The output coil turns ON when A is 0.

Timing diagram for AR

En

51

T1
Rate = MaxL/Ta;

T2

T1=Level0*Ta/MaxIL;
T3= (Levell-Level2) *Ta/MaxL;

T4

T2= (Levell-Level0) *Ta/MaxL;

T4= (Level3-Level2) *Ta/MaxL;
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Example:

AR Function Block §|
Function:

HMode: “v AR ruamber: |01
Current Value:
10l

BOOL .
H m = oL Preset Lewell: |1000
Preset Lewell: |Z000
_)
3 Prezset LewvelZ: 3000
_ =3
_>

3 Preset Lewel3: 4000
.mode: 2. P n L:
woz AR 01 rezet Maxl: lap0o
Cur Value=: 0O
n Leweli: 1000 Preset Ta: |goo4.0

Lewell: 2000
LewelZ: 2000
Lewelz: 2000

MaxL: 2000

o Symbol
0K | Cancel
FBD display Parameter display Program display
Eool
BEOO1 AROL
LO= 01000
Enable Inout - L1= 02000
e npu lr - aBO0L T ro- g3000 1
Select] — MNopd /% |
Select2 — NDp‘I A+ ol SEL+<«/— mode: Z
Parameter - Parl ER J E'[:I[:Il 'AR[:I]' ﬁ;néalue: u}
LS: 04000 Laweld: 1000
Lewsll:z000
NL= 04000 LawelZ: 2000
Ta= 0004.0 2| werasso

Ta:4.0
> Display AR current value when running mode;
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DR (Data-Register) function block

There is a maximum of 240 DR (data register) function blocks under FBD mode, and the function is same as Ladder
mode.

The DR function is transferring data. DR sends data from prevention registers to current register and output coil Bxxx
ON when it is enabled. DR holding the out value and output coil Bxxx OFF when it is disabled.

The data can be signed or unsigned by Operation>>module system set...menu selection from the SMT Client
software or keypad set.

The data registers from DR65 to DRFO0 will be kept when the smart stop or powers down.
The last 40 DR that from DRC9 to DRFO are special data register, more information to see Chapter 3 Program
Tools—Data Register Set.

Example:
Setting 102 ON, B001 (DRO1) output (A05*1/10) count value;
Setting 102 OFF, B001 (DRO1) output 0;

Ioa

B ;g
o z

DR:-01

=
[=]
il

=

Cur Value: 3%

Ioz
Fre Value: 3%
BOoa

EBOOZ _r
n 3 4
J 4 =
= M0l
MO:- 01 Cur Value: 39
Ri035 Cur Value: 35 Fre Valuel: 0
Fre Valuel: 3%€ Fre '.':alul:Z: ag
e DT e
valum:32._ 5E
FBD display Parameter display
r 1Bo01)  JEOOL DRO1 Current value
Enable Input — | 1034 | 00039 <« (run mode)
| & ko DRO1= 00039 <« Preset value
Parameter — | Pard DR 4 (DRO1=B003

stop mode)
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MU (Modbus) function block
There is a maximum of 250 MU (Modbus) function blocks under FBD mode, can be set mode 1~5 and the function is

same as Ladder mode.

Remote 10 and IO Link are precedence than MU. MU is executed when the system setting is N (No Remote 10) and
ID isn’t 0.

Function mode corresponding communication function code:

mode Communication function code
1 03 (read registers)
2 06 (write single register)
3 10 (write multiple registers)
4 01 (read coils)
5 05 (write single coil)

»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

The coil used in MU function:

M3D: Received M3D is set to ON after received, then check-up for error. Transferring data to
target address if there is no error.

M3E: Error flag communication error flag

M3F: Time out flag M3F is set to 1 when the time from after sending to start receiving is longer
than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

The time out time is depending on communication baud rate as shown in the table below:

Baud rate (bps) Time out (ms)
4800, 9600, 19200. 38400 125
57600 100
115200 80

»¢ More information about communication to see: Chapter 7 20 Points RS485 type Models Instruction.
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MU model: Read Registers

Setting communication address is constant:

I01

]

Address is constant 0003,
Data length is fixed at 1word,
Send data:

01 03 00 03 00 01 CRC16;

EO01

EDDBUS:JE

mode: 1
ID:01
Bdd=-0003
Data: 0000

Received response form slavel:
01 03 02 datal data2 CRC16;
Saving date to DREO: DREO = datal~2

.. @

MU Function

Function

Mode 1 -

Read register

Remote ID:
{0~TF)

Comm. add: o~

(0~FFFF)
The

Comm. data:
Symbol

X
MO Number: |01

W
- o [ ]

data length ig 1!

DR |E0

o]

Model FBD display
Enable Input [
nable Input — 1014 o1
P t | s
arameter — pard 0

Cancel
Parameter display
1B001 E001 Nuol
I ID=01 « slave ID
ko1 Vi=0003 < Register address
! V2=DRE0 < Saving data address

Setting communication address is data register DR:

Bﬂﬂi

MU |=+

I01
!!DDBUE
mode: 1
ID:01
Bdd - 0000

Data: 0000

Setting address DR03=0001,
Setting data length DR04=0002,
Send data:

01 03 00 01 00 02 CRC16;

Received response from slavel:

01 03 04 datal data2 data3 data4d CRC16;

Saving data to DREO~DRE1:
DREO = datal~2, DRE1 = data3~4
> the max length of data is 25.

MU Funetion

Function
Mode

o~

Read register

Bemote ID:
{0~TF)
Comm. add: ~

{0~FFFF)
The

max
Comm. data:
Symbol

DE |E0

MU Humber: (01

e
oo G o3 7

data length is DR04!The
length of Data is 25!

o |

Model FBD display
Enable Input [
nable Input — 101{ o1
P t | =
arameter — pard

Cancel
Parameter display
1B001 BOO1 NUo1
| ID=01 « slave ID
ko1 V1=DE03 « Register address
1 V2=DEED « Saving data address
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MU mode2: Write single register

Setting communication address is constant:
Iol Booz2 BOO1

n .
L

¥ionz0s: A

oo

Rdd:0003
Data: 0000

Qo1

g

2

Address is constant 0003,

Setting data DRE0=1234 (hex: 04D2),
Send data:

01 06 00 03 04 D2 CRC16;

Received response from slavel:
01 06 00 03 04 D2 CRC16;

MU Funetion

Function

Remote ID:
{0~TF)

Comm. add:
{0~FFFF)

Comm. data:
Symbol

Mode 2w

Write single register

MO Humber: |01

01
O " DR

DE |E0

o]

Cancel

X|

Mode2 FBD display Parameter display
r 1B001 BOO1 Mool
Enable Input — ooz 02 | 10=01
| == ko V1=0003
Parameter: > | pard g V2=DREO

« slave ID

<« Register address

<« Source data address

Setting communication address is data register DR:

Iol

Comm. add:
i f* DR |03 *
{0~FFFF)

MO Number: |01

register

—

DR |EO0 W

o]

Cancel

BOOZ g 200 o Qo1
AND MU i
T Function
®o0E0a: Hode =
?::; i Write single
Add - 0000
Data: 0000
Eemote ID:
Setting address DR03=0001, (0~TF)
Setting data DRE0=1234 (hex: 04D2),
Send data:
01 06 00 01 04 D2 CRC16;
Comm. data:
Symbol
Received response from slavel:
01 06 00 01 04 D2 CRC16;
Mode2 FBD display Parameter display
r 1B001 BOO1 MU0l
Enable Input — BUUE" 07 I ID=01
Paramer | s» kot V1=DRO3
arameter — pard yu 4 YI=DREO

<« slave ID
< Register address

<« Source data address
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MU mode3: Write Multiple Registers

Setting communication address is constant:
Iol Booz

-

BO01

] ]
-
ElDBUEjJE

mode: 3
ID:01
Add: 0003
Data: 0000

Address is constant 0003,

Data length is fixed at 1word,

Setting data DRE0O=1234 (hex: 04D2),
Send data:

01 10 00 03 00 01 02 04 D2 CRC16;

Received response from slavel:
01 10 00 03 00 01 CRC16;

MU Function

Function

Mode |3 - MO Number: (01

Write multi-register

Eemote ID:

01
{0~TF)
Coamm . add:ﬁ- ~ R

{0~FFFF) .
The data length is 1!

DR |[EO ¥

Comm. data:
Symbol

o]

Cancel

]

Parameter display

Mode3 FBD display
r 15001
Enable Input — Boozd 03 |
| 5= ko
Parameter — Pard my 4

BEOO1 Nuo1
ID=01 « slave ID
vi=0003 < Register address
VZ=DRED « Source data address

Setting communication address is data register DR:
Il Booz2 BOool Q@01

B4 28

I\
Setting address DR03=0001,

EDDBUEﬂH
mods: 3
ID:-01
Add: 0000
Data: 0000
Setting data length DR04=0002,
Setting data DRE0=1234 (hex: 04D2),
Setting data DRE1=5678 (hex: 162E),
Send data:
01 10 00 01 00 02 04 04 D2 16 2E CRC16;

Received response from slavel:
01 10 00 01 00 02 CRC16;
»¢ the max length of data is 25.

MU Function

X
Function
Mode a - MO Number: (01

Write multi-register

Remote ID:

01
{0~7F)
Coamm . add:(- & DR |03 ¥

{0~FFFF) .
The data length is DRO4!The

max length of Data is 25!

Comm. data:
Symbol

DR |[E0

=]

Cancel

Parameter display

Mode3 FBD display
r 1B001
Enable Input — BUUE‘l 03 |
) | 3- Ho1
arameter — Pard yu 4

BOO1 Mol
I10=01 « slave ID
V1=DEO= < Register address
VZ=DEED <« Source data address
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MU mode4: Read Coils

Setting communication address is constant:
Inl

BoOz BOO1 01
. N,
RAND MU
| |
!!DDBUE:IH.
mode: 4
ID:-01
Add:0002
Data: 0000

Address is constant 32 (hex: 0020),

Data length is fixed at 16 (hex: 10H, 1word),
Send data:

0101 002000 10 CRCI16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DREO: DREO = datal~2

MU Funetion

Function
Mode |4 - MU Number: |01
BRead coil
Remote ID: 01
{0~TF)

Comm. add: IIIH
0003 " DR
{0~FFFF)

The data length iz 1&!

DR |E0

Comm. data:
Symbol

Cancel

=]

Parameter display

Mode4 FBD display
r 1B001
Enable Input — Boozd 04 |
| 5= ko
Parameter — Pard my 4

BEOO1 Mol
ID=01 « slave ID
vi=0003 < Register address
V2=DRE0 < Saving data address

Setting communication address is data register DR:

I0l _IBIZIIZI2| - |B|:I|:I:l | - | Qo1
AND MU
- |
I.HDDE-UH:I!I.
mode: 4
ID:01

Bdd: 0000
Data: 0000

Setting address DR03=0001,

Setting data length R04=0015 (hex: 000F);
Send data:

01 01 0001 00 OF CRC16;

Received response from slavel:

01 01 02 datal data2 CRC16;

Saving data to DREO: DREO = datal~2
»¢ the max length of data is 400.

MU Funetion

Function
Mode E" - MU Number: |01
Eead coil
Remote ID: 01
{0~TF}

Covmm . add:f-u & DR |03
0~FFFF
{ ’ The data length is DRO04!The
max length of Data is 400!

Comm. data:
Symbol

DR |E0 *

o]

Cancel

Parameter display

Mode4 FBD display
r 15001
Enable Input — Booz{ 04 |
| 5= ko
Parameter — Pard my 4

BOO1 Mool
10=01 « slave ID
V1=DEO= < Register address
VZ=DEED « Saving data address
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MU mode5: Write single coil

Setting communication address is constant:

Iol Booz

m B ﬁm B &= MU Function rs_(|
AND MU }; o
g .. Mod .
mg:zﬂﬂs e |5 w MO Number: |01
I1D:01 Write single coil
Add:- 0003
Data: 0000
Remote ID: 01
Address is constant 0003, (0=~TF)
Setting data DRE0=65280 (hex: FF00), C{D::ImF-F:;';j: 5 R
Send data:
01 05 00 03 FF 00 CRC16; comn. data: DR IE‘
Symbol
Received response from slavel:
01 05 00 03 FF 00 CRC16;
0K | Cancel
Mode5 FBD display Parameter display
r 1B001 EO01 Mol
Enable Input — ooz 05 | 10=01 «slave ID
| 5= B0l V1=00073 < Register address
Parameter  — Fard U 4 VZ=DFED « Source data address

Setting communication address is data register DR:

I01 Booz m BOOl m Qo1
AND MU
!dDDBUE:JE
mode: 5
ID:01

Rdd: 0000
Data: 0000

Setting address DR03=0001,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 050001 FF 00 CRC16;

Received response from slavel:
01 0500 01 FF 00 CRC16;

MU Function

%]
MU Number: |01

Function
Mode

s

Write single coil

Remote ID:

01
{0~TF)
Comm. add:
- f« DR |03 ¥
{0~FFFF)

Comm. data:
Symbol

DR |E0 w

Cancel

]

Mode5 FBD display Parameter display
r 15001 BOO1 MU0l
Enable Input d BDDE_I [:]5 I ID:EII <« slave ID
| s+ Fo V1=DROZ < Register address
Paramster  — Pard N7 4 VZ=DEED < Source data address
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Normal Specification

Content

Specification

Mode of user program

Ladder & FBD

Environmental

Operation temperature

-4° to 131°F (-20° to 55°C)

Storage temperature

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Operation Gas

No corrosive gases

Maximum Vibration

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

Shock Resistance

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

. . ESD Contact +4KV, air discharge +8KV
Maximum Noise
EET Power AC: £2KV DC: £1KV
CS 0.15~80MHz  10V/m
RS 80~1000MHz  10V/m
EMI EN55011 class B
Enclosure Type 1P20
installation Mounting mode Direct Mounting or DIN-rail (35mm) Mounting
Direction According to chapter 2: Installing
Wiring AWG 14/y2.6mm?
. 2x90x59.6 mm(WxLxH) Din rail
size

72x126x59.6 mm(W xLxH) Direct
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Product Specifications

Part Humber POWET Digital In Digital Dut Analogue In Analogue Out HMI  Comments
SMT-EA-R10-V4 100-240VAC G AC 4 [EA Rly) - - Yes
SMT-EA-R20-VA 100-240VAC 12 AC B [EA Rly) - - Yes
SMT-ED-R12-v4 24vDG 806 4 [BARIY) 2 {o-10v) - A= 2 Hign Speed Inputs (Up to 1kHZ)
SMT-ED-R20-V4 24V0C 12 00% 8 (BARlY) 4 (B-10v) - ¥Es | 2 HIpN Speed Inputs (up to TkHZ)
SMT-ED12-Ri2-v4 12vDG aDnc= 4 (BA RIy) 2 {010V - Yes 2 High Speed Inputs {up to 1kHZ)
SMT-BA-R10-V4 100-240VAC G AC 4 (BA RIy) - - o
SMT-BA-R20-V4 100-240VAC 12 AC 8 [BARIY) - - No
SMT-BO-R12-W4 24V0C 80" 4 (BARIY) 2 (B-10v) - Mo 2 Hign Speed INpUts (up to 1kHz)
SMT-BO-R20-V4 24VDC 1200 B {BA Rl 4 [B-10V) - Mo 2 High Speed Inputs {up to 1kHz)
SMT-CO-R20-V4 24VDC j Pl B (EA Rly) 4 (D-10v) - Yes 2HSI [1kHz), RG4E5 Modbus, Link
SMT-ED-T12-V4 24VDG a0Ce 4 [0.54Tm) 2 {0-10V) - Yes | 2FWM (0.5kHz)
SMT-ED-T20-V4 24V0C 12 00" 8 (0.54 Tm) 4 (0-10v) - ¥Es | 2PWM (0.5kHZ)
SMT-CD-T20-V4 24V0C 12 00" 8 (0.54 Tm) 4 (0-10v) - ¥es | 2PWM (0.5kHz), RES485 Modous
SMT-ED12-R20-V4 12vDG 12D+ 8 [BA RIY) 4 {o-10v) - ¥es 2 High Speed Inputs (up to 1kHz)
SMT-MA-RE 100-240VAC 4 AC 4 (BA RIy) - - - Maxdmum 3 per Base Unit
SMT-MD-RE 24VDC 4DC 4 (BA RIy) - - - Maxdmum 3 per Base Unit
SMT-MD-T8 240G 4DC 4 {054 Tm) - - - Maxdmum 3 per Base Unit
SMT-MD-4A1 240G - - 4 (V. mA) - - Maxmum 1 per Base Unit
SMT-4PT 24vDG - - 4 [PT100) - - Maxdmum 1 per Base Linit
SMT-2AD 24vDG - - - 2 [\ mA) - Maxdmum 2 per Base Linit
SMT-PCO3 - - - - - - PC-Link Programming Cabie
SMT-PMD4-V4 - - - - - - 32K Aash Memory Moduole
SMT-USE - - - - - - USE Frogramming Gabée
SMT-BD-T12-V4 24V0C a0c 4(0.54Tm) 2 (B-10v) - ND 2 PN (0.5KHZ)

O SMT-80-T20-v4 24V0C 12 00% 8 (0.54 Tm) 4 (B-10v) - ND 2 PN (0.5KHZ)

Q) sMT-CO12 204 12vDG 12 DC* B (BA Rly) 4 {0-10V) - Yes | RS485 Modbus, Link Funciion

E SMT-EAZ4-R12-W4 24VAG G AC 4 (BA RIy) - - Yes 24VAC Inputs and Power

E SMT-EA24-R20-V4 ZAVAC 12 AC B [EA Rly) - - Yes ZAVAC Inputs and Power
SMT-MA24-RE 2AVAG 4 AC 4 [BARIY) - - - 2AVAG Inputs and Power

*1 Analogue inputz can be uzed == digitsl inpute. Number ehown includes this.
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Power Specifications
iSmart Specifications
AC Models DG Models
Expansion Units
Power Digital In Digital Out Analogue In

Operating Temperature 2010 +55°C
Storage Temperature -0 10 +70°C
Humidity 3 - 80% RH no frost
Vibration IECA0068-2-6 (0.073mm Amgiitude / 1G Acceleration)
Impact Resistance IECE0088-2-28 (150 peak, 1ms duration)
Instaliation P20, Direct or DI Rall Mount (T535 - 35mmij
Notse Restsiance ESD: £4KV, Nrmsmmeﬁ:g1 Uuufni?}uperxr Al :tEZMKI\:f. ::sstn‘il:wcmss . G5 0.15-80mHz 10%m,
Approvals CE, UL cUL
ATC Clock AcCuracy May. & manutes/manth, 1 Farad Capacitor for 200N run-on afer paOwer-oown
Dimensions TEB0wsE_amm 126X00KSE. Grmim T2@0ea9.8mm 12608058 _6mm 3ExBOsa.amm
Welght 230 335 230y 345g 1509
Power Supply 33-280VAC, 19.6-28.8VAC (24V) 19.6-28.8VDC [24V0, 10.2-13.8VDC [12V) Same a5 equivalent Base Unit
POWEr Gonsumption 32w 12w aw 3w 1w
Input Threshold ON: =TEVAC, OFF: <d0VAC ON: =13VDC, OFF: <3VDC Game a5 equivalent Base Unit
Input Current 1.3mA 3.2ma Same a5 equivalent Base Unit
Input Impedance 200kD BKOY Same as equivalent Base Lnit
Inpupt Response Time 50-20ms (240-120WAG) J.ams Same a5 equivalent Base Unit
Input Max. Vaitage 280VAC 3VDG Game as equivalent Base Unit
High Speed Input (Hz) - 1000 {1}, S00/S00 {1112} -
stangard Input (Hz) - =40 <40
Max. Digital Duiput Current Relay. BA (Resisiive), 24 (Inductive) Reiay: BA[R). ZAf1). Trans: 0.54{R], 0.2A(1) ‘Same as equivalent DG madel
Min. Digital Dutput Gurrent 16.7m& 0.2méA Game a5 equivalent Base Unit
PWM Transisior 0 (Hz) - 500 {1ms O, 1ms OFF) -
Relay Life (No Load) 10 mélon operations
Analogue Input Range - 0.00 to 8.98V 0.00 o 9.88Y
Analogue Input Resolution - 12 bit nommal {0.01V) 12 it nominal 0.0V}
Analogue Input Impedance - A5KC 22 5k0
RTD Imput Range - -100 to +800°C
RTD Imput Resolution - 0.1°C
RATD Excitation Current - 0.33ma
Analogue Output Range - 0-10V, 4-20mA
Analogue Duiput Resolution - 001, 0.0 mA
Program Sire 1200 5teps (BOD Lin2s of Lacder), 500 Functon Biocks -
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24V AC model Specifications

time allowable

content SMT-EA-R10-V4 SMT-EA24-R20-V4
Voltage Rating AC 24V AC24V
operation Power 20.4~28.8V AC 20.4~28.8V AC
range

instantaneous

power down 10 ms(half cycle) / 20 times 10 ms(half cycle) / 20 times

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 AC28.8V AC 24V AC28.8V
All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
270mA 250mA 290mA 260mA
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 6.5W TW




Chapter 7 Hardware Specification 194

Power circuitry diagram
1) AC 10/20 points

e e
ACI Veel to Relay
' ¥ i
240V Back
| Circuit
_
Varistor | Vee2 to System
R —.
2) DC?24V
—bl—— - e
DC 12/24V , ]
AC 24V Diode Veel to Relay
Switch
P _ Circuit
Varistor | Vee2 to System
R
3) Mainframe, expansion, and communication
power in power in

ﬂ SMT Base Unit

ﬂ SMT Expansion

Buck expansion -
o ] z
Circuit drive ::) z
> :
[+
=]
k)
=
=4
comim.
—> drive
photo couplers SMT-PCO3 &
SMT-PMO04-V3
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Input Specifications

100~240V AC model

content SMT-EA-R10-V4 SMT-BA-R10 SMT-EA-R20-V4 SMT-BA-R20
Input circuitry 101~106 101~109, I0A, 1I0B, 10C

L Diode

e
Capacitor
{

M
number 6(digital input) 12(digital input)
Signal current AC 110V AC 220V AC 110V AC 220V
input 0.66mA 1.3mA 0.55mA 1.2mA
ON t
o eurren >AC 79 V /0.41mA > AC 79 V/ 0.4mA
input
OFF t
L eurren <AC 40V /0.28mA <AC40V/0.15mA
input
wire length </=100m </=100m
response time On=>Off On=>0Off

of input Typical 50/60 Hz  50/45 ms(AC 110 V) | Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz  90/85 ms(AC 220 V)| Typical 50/60 Hz 90/85 ms(AC 220 V)
Off=>0On Off=>0On
Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz 22/18 ms(AC 220 V)| Typical 50/60 Hz 22/18 ms(AC 220 V)
24V AC model
content SMT-EA24-R10-V4 SMT-EA-R20-V4

Input circuitry

101~106, 109,10A

101~109, I0A, I0B, 10C

Diode

?

—
Capacitor —" [;

i

number 6(digital input) 12(digital input)
$1gnal current ImA ImA
input
ON current >AC 14V 3mA >AC 14 V/3mA
input
OFF t
T erren <AC 6V /0.85 mA <AC6V/0.85mA
input
wire length </=100 m </=100 m
response time On=>Off On=>Off
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>On Off=>On
Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
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24V DC, 12 I/O model
content SMT-ED-R12-V4 & SMT-ED-T12-V4
Analog input used
Normal digital input High speed input as normal digital Analog input
input
Input 103~106 101,102 109,10A
circuitry | _—
Ei Fe
1 % CE—( % i

number 4 2 2 2
Signal
current 3.2mA/24V DC 3.2mA/24V DC 0.63mA/24V <0.17 mA/10V
input
ON currentl | &75ma/15v >1.875mA/15V >0.161mA/9.8V
input
OFF
current <0.625mA/5V <0.625mA/5V <0.085mA/5V
input
wire length </=100m </=100m </=100m < /=30 m(shield wire)
response On=>Off On=>Off On=>0Off
time of 3ms 0.3ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On

5ms 0.5ms Typical: 3ms
nput 0~10 V DC
voltage
Precision 0.01V DC
class
bit of . 12
conversion
error +2%+0.12V
Conversion|

. 1 cycle

time
sensor <IK ohm

resistance
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24V DC, 20 I/O model

content

SMT-ED-R20-V4 & SMT-CD-R20-V4 & SMT-CD-T20-V4

Analog input used

resistance

Normal digital input High speed input as normal digital Analog input
input
Input 103~108 101,102 109,10A,10B,10C
circuitry
R R WCC
1 % ch % T
number 6 2 4 4
Signal
current 3.1mA/24V DC 3.1mA/24V DC 0.63mA/24V <0.17 mA/10V
input
ON t
DO CHITEE | ) 875mA/ 15V >1.875mA/15V >0.163mA/9.8V
input
OFF t
o tcumn <0.625mA/5V <0.625mA/5V <0.083mA/5V
u
wire length </=100 m </=100 m </=100m [</=30 m(shield wire)
response On=>Off On=>Off On=>Off
time of Sms 0.5ms Typical: Sms
input Off=>0On Off=>0On Off=>On
3ms 0.3ms Typical: 3ms
Input
1Py 0~10 V DC
voltage
Procisi
recision 0.01V DC
class
bit of
not 12
conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sensor <1K ohm




Chapter 7 Hardware Specification 198

Output Specifications

content relay transistor

Load Load
— N
v
v

Ll??

>

output circuitry

T

Le e

\_Jr |
SMT SMT
Extern power

|ewe

Extern power

Extern power Less than AC265, DC30V 23.9~24.1V
circuitry isolation mechanism isolation Photo couplers isolation
Maximal Resistive 8A/point 0.3A/point
Load Inductive - —

light 200W 10W/DC 24V
Open drain current — <10uA
Minimum Load — —
Response OFF— ON 15 ms 25 us
time ON —OFF 15 ms Less than 0.6 ms

Output Port wiring notice
Light Load
The current value will be 10~20 times the normal rated value for several milliseconds when the filament is

first powered. A distributed resistance or current choke should be added to the circuit to reduce the in-rush

current level.

distributaries resistance restricted current resistance
e N
S —O
I'_{i:'\trihur:u'ic:'\ A Restrictad
resislance aipt resistance output
i -
| |
| |
There is a little current makes light shine The brightness will not be bright if the
faintness, so the value of resistance must be resistance value is too big.
careful.
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Inductance Load

There will be a surging voltage (KV) when the inductance load switches between ON and OFF, especially for
the relay model. The methods to different power mode to absorb the surging voltage are shown below.

a. AC power, CR absorbing b. DC power, flywheel diode
L load L load
I A s a T
=1

L1
CR absorbing Flywheel diode ‘

L
T

Please do note use capacitance alone as absorbing as shown below.

T
l
J
|

Load
1
| S| [
] l 1
power _ I( ! | power _ C T

Life of relay
Life Expectancy

100

1 b 3
115
Y N
e —
- A, LMH type, Z50VAC Res.
".G'— \; i W
x o]
= ~ '2:"'"--...._‘_‘
& 10
2 = i
2 i W o
a 7 = s
el [
A s
[P
]
01 2 3 45 & 7 8 9010

Contact Current (&)

¢ The data of picture above is standard, but the life of relay is influenced by the temperature of operation
environmental.

> The life is more than 100K times if the current is less than 2A.

Power mode

Mode Input/Output
DC +12V AC 100~240V /DC +12V

DC +24V AC 100~240V / DC +24V
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Size diagram of iSmart

10/12 points
Z-@4.50
4 ,.f" 5.08
II -
——9
+ n e e 1§ 47
00 00000000
DCFay WPUTBDC [A1AF 1-11¥] B
i
=] ?@ﬂ = [=1 (= :|
== SO 32 3 4 HE
=1 e B@A - ™ = - "|
- L
CUTPUTASRELAT /BE |
T o 5% ]
L7
+ 72.00
20 points
. 57.30
,n 3-04.50 49,30
4 5.08 3150
i il
* - iEBW EBTER Mama -
T QOO0 00 OoDOCo00 | ()
DC 24y Input 12 x DCAT. Ad=D-- 10V}
Il -
2l 2| 2| 2 PN =l 2| H g 3
= NP4 il LA

-~

[omiommen [ [ |

|_r_--_'i| lE:il

+ ‘t\ 0.00 *

26.00

2.00

59.60
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Only SMT-CD-R20-V4, SMT-CD-T20-V4 -do have RS485 communication function.

Communication function

There are many parameters needed to be set before user uses the RS485 communication function. And there are

two ways to set that parameter.

e Setting parameters via SMT Client software:
1. In SMT Client Soft Select Operation>>Module System Set;
2. Open the dialog box as show below, setting parameters SET ID, Remote I/O and RS485 Set.

Hodule System Set &l
Set IDov=r—"="""""""7'I" Remote I/0
-7 wmn o~
1 Current ID: 1 S
\ " Master 1
| New ID(00-99);: 1 P
~\_~. f‘SlELV_E'.,-’

Set Expand I/0 Others
1/0 Hum: l—_|l [v M Eeep
- -
[ C Keep
[~ Back Light
[ I/0 Alarm ~ 7 ser
‘Eﬁaras’s'j.{t ....... —— IR Format Set
/ Conm. Mode:|3/N/2 - \l % Tnsigned
' Baud Rate: 35400 +| /' ( Signed
~ ”
Get Cancel |

e Setting parameters via keypad button on iSmart.

1. Press button to enter main menu.

2. Press UP/DOWN to choose SET menu and press OK to enter it.

3.  Press UP/DOWN makes the LCD to display the options as show below, setting parameters ID SET, REMOTE

1I/0 and RS485 SET.
;"ID SET 01} RS485 SET 03 . .
. 4 L Low it
EENOTE 1/0 _ W DR SET e =,
BACELIGHT X
N KEEP

4. Parameter RS485 SET, high bit means communication format and low bit means Baud Rate.

Press OK button to save setting.
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Function parameters:
ID SET 01 > ID setting (00~99)
REMOTE I/O N > Remote /O Mode (N:none M: Master S: Slave)

Function description:

Function ID SET | REMOTE /O Description
. Up to 2 additional iSmart units can be configured as
Remote IO function | 00~99 M&S
Remote I/O nodes (master and slave);
. . Up to 8 additional iSmart units can be configured as
10 Link function 0~7 N . .
10 Link and ID must be continuous 0~7;
. . MU can be enabled only when no remote 10 function
MU instruction 1~99 N . .
and IO Link function;
Modbus RTU slave is effective when no remote 10
Modbus RTU slave 1~99 N ] ) ) ) )
function, IO Link function and MU instruction;

Communication parameters:

Content Data Meaning
0 8/N/2  Data 8bits, No Parity, 2 Stop bits.
1 8/E/1  Data 8bits, Even Parity, 1 Stop bit.

Format . . -
2 8/0/1  Data 8bits, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bits, No Parity, 1 Stop bit.
0 4800 bps
1 9600 bps
2 19200 bps
Baud Rate

3 38400 bps
4 57600 bps
5 115200 bps

2 iSmart default ID SET=1, and REMOTE I/O=N (no remote I/O).
»¢ iSmart RS485 port default communication format is 8/N/2 (Data 8bits, No parity, 2 stop bits) and baud rate is
38400bps.

»¢  The communication parameter setting takes effect after power up again.

\ sl
TTT] TTT] TTT1
;MW ;MW L
20000000 | 2000000 | * ** + 100000000
N RS485 H R5485 oy R5A8S
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Detail instruction

Remote 10 function

Function Description:

Remote 10 function can make one iSmart as master link to another iSmart as slave; the master can perform its

program, but the slave cannot. The ON/OFF state of the output coil Q in slave will affect the ON/OFF state of the

expansion output coil Y in master. In addition, the ON/OFF state of input coil X in master depends on the state of the

input coil [ in slave.

I/0 Address Master Slave
Input Coils 101~I0C
Output Coils Q01~Q08

Expansion Input Coils

X01~X0C | 101~10C

Expansion Output Coils

YO01~Y08 | Q01~Q08

Hardware Configuration:

1. Link two “CD” type iSmart as illustration show below.

2. Assign left iSmart in the illustration as master.

3. Set another iSmart to Slave.

Set to master

ID SET 01
FEMOTE I/0 '}
B&CELIGHT X A B
M EEEP -
tnaster

glave

The program in master is valid, but the one in slave is not.

Do not use expansion DI/DO modules, when remote I/O function is enabled.

Example:

Create a Ladder program as show below is written in master.

X02 Y01
X03 Y02

Set to slave

ID SET
FREMOTE I./0
BACKLIGHT
M EKEEF

If input coils 102 and 103 in the Slave turn ON. X02 and X03 in master will also turn ON due to the influence of
102 and 103 in the Slave. Obviously, Y01 and Y02 in the master will turn ON, and then it causes Q1 and Q2 switching

ON. See the consequence on the 10 interface as shown in below.

I/0 State on Slave Run mode

I/0 State on Master Run mode

1.1PH4567890ABC

Z.1234

QP34567890ABC
MO 14 : 42

X. 1BH4567890A
Y.[P34567890A
EXE

2010.05.09

BC
BC
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10 Link Function

Function Description:

Up to 8 iSmart units can be linked together as the IO Link Network. Each unit runs their own logic program; the
ON/OFF state of input, output points, and Auxiliary Coils in each one can be assigned to “W Table”, see the next
page for more information. There must be one master (ID=00) and several slaves with the continuous ID number
starting from 01 in the network. The master one does not perform the IO Link function to the units with the ID
behind the first broken number once the ID numbers are not continuous. For example, the slaves’ ID are 01, 02, 04
and 05, the master just can recognize only two Slave, ID 01 and 02, the ID 04 and 05 will be skipped.

One controller can use 8 10 Link (LO1~LO08). Only one 10 Link instruction can work at Mode 1(Write
mode), and the other IO Link instructions must be Mode 2 (Grab mode).

The Mode 1: Write the ON/OFF states of the selected coils into the chosen W elements. The available W
elements in the mode 1 depend on the ID setting of that unit, refer to the table in the previous page for more
information.

The Mode 2: Grab the states of the selected W elements and substituting the state of the selected coil. If the

select coil type is input coil I or X, coil status cannot be changed by the state of W elements.

Hardware Configuration:

1. Link not more 8 RS485 iSmart units as show below.

2. Set all the iSmart in SET menu to No Remote 10.

3. Set those iSmart’s ID continuously 00, 01, 02... The max number of the ID is 07.

ID SET 01
RENOTE 1/ N ID | Memory list
: : BACKL \ :
¢ max. 8 points I/O send per stations e . location
e Max 7*8 (=56) points I/O received per station P \ 0 | Wol~wos

ID must set to be 0,1,2,...(max to 7) 1| W09~W16

WI17~W24

W25~W32

W41~W48

W49~W56

2
3
4 | W33~W40
5
6
7

W57~W64

16 57 G4
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Example:
1. Link 8 20 pointes RS485 models iSmart according to the steps of the Hardware Configuration.

2. Create a ladder program as show below in those 8 iSmart.

101

3. Set LO1 of the iSmart which’s ID =7 as fellow illustration.

L 01

MO1
MO02
MO03
M04
MO5
MO06
MO07
MO8

rl 1
g{Mo1-08 |
| L | Hol
Lys7—6q 4

4. 101 of other 7 iSmart set as fellow illustration.

5. Run program and let I01 of the iSmart which’s ID = 7 on. And M01~MO08 will be on state.
6. You will find NO1~NO8 of other 7 iSmart will be controlled by the M01~MOS of the iSmart which’s ID=7.

r2

g n01-08
| T 71
Ws7-64

1

0oL
J
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MU instruction (Modbus RTU master)

MU function performs Modbus RTU communication at RS485 port. There are 15 MU coils can be used in
ladder mode, MUO1~MUOF, and up to 250 MU function blocks diagram in FBD mode.

There can be several MU commands executed at the same time, but only one command can be performed, the

rest are postponed until the performed one is accomplished.

Hardware Configuration:
1. Connect the RS485 port A on each iSmart unit together, also do it to port B, as shown in below figure.

V-SMT A V-SMT A V-5sMT A B
B ID=0 B ID=1 _——— D=7
P
2. Set iSmart in the SET menu to No Remote 10. 1D SET 01
3. SetiSmart ID = 01~99. RENMOTE /0 1
BACKLIGHT X
Function mode corresponding communication function code: M EEEP
mode Communication function code
1 03 (Read Registers)
2 06 (Write Single Register)
3 10 (Write Multiple Registers)
4 01 (Read Coils)
5 05 (Write Single Coil)

The M coil used for Modbus function:

Received (M3D) M3D turns ON after received, then check-up for error. Transferring data to

target address if there is no error.

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F turns ON when the master does not get any response from slave within

certain time. M3F will automatically reset if M3D reset.

The time of time out is depending on communication baud rate as shown in the table below:

Baud rate (bps) Time (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80
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In Ladder mode, there are 5 parameters in Modbus function as shown in below.

symbol | Description

® MU mode (1~5)
_® —

@ ID number of the target unit: range from 0 to127

The address of target register in that unit:

1) address is assigned to a constant, range from 0000 to ffff;

e Just do the read/write function to the register with one data
length/address in mode 1 and 3.

® e Do the read/write function to the coil with one data

length/address in mode 4 and 5.

2) The address refers to the content of DR coil, and the value of coil

ONONO

behind this one determines how many registers or coil will be read or
write, see the next five pages for more information.

@ DR code, store sending/receiving data from this DR
® | MU code (MUO1~MUOF)

More description and examples to see Chapter5: Relay Ladder Logic Programming-MU (Modbus).
»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

In FBD mode, program, edit and parameter display as shown blow;

Iol BOO1

Qo1 -

] m ¥ -
MU Function F§|
Function

®:ocens: &
= : Mod :
i 2 = 1 MO Number: |01
ID:-01

Add: 0003
Data:- 0000

Bead register

Eemote ID: 01
{0~TF)
Comm. add: o ~ R

{0~FFFF) .
The data length is 1!

Comm. data: DR |(EO0

Symbol
O | Cancel

Model FBD display Parameter display

r 1B001 BOO1 Mool
Enable Input — 014 o1 | ID=01 « Slave ID

| == ko ¥1=0003 < Register address

L d —

Parameter — Par= HU V2=DRED « Saving data address

More description and examples to see Chapter6: FBD Block Diagram Programming-MU (Modbus) function
block.

»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.
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Modbus RTU slave function

Function Description:

iSmart unit can be controlled by the computer or other controller using the communication control. PC and other

controller can read and write 10 state, preset value of the elements and the setting of the unit. It also can use to read

the current value of the element and control the Run/Stop mode of iSmart. The maximum frame length in

communication format is 128bytes.

Hardware Configuration:

1.  Connect the RS485 port A on each iSmart unit together, also do it to port B, as shown in below figure.

ModBus AB A B
Master ID=01 = T T 7 7 | ID=n(02-99)
L
2. SetiSmart in the SET menu to No Remote IO. ID SET 01
3. SetiSmart ID = 01~99. EEMOTE I,/0 N
BACELIGHT 4
N EEEP

iSmart Modbus protocol

If iSmart receive a correct frame, it will carry out the command, its responses a correct frame to computer or

other controller. If the command that iSmart received is incorrect, iSmart responses Exception code to computer or

controller.
o Command format and Response format

CRC verifying range

Slave address | Function code data | Data | CRC-16

e The Response command format, once iSmart receive an unexpected command.

CRC verifying range

Slave address | Function code | Exception code | CRC-16

Command Format:

Slave address Function code Data CRC-16 Exception code
00H: broadcast to all the drivers | 01H | Read coils CRC verifvi
01H: to the No.01 driver 05H | Write single coil For detail vert lelg For detail,
- - range contain
OFH: to the No.15 driver 03H | Read registers please refer Slave Add please refer
ave ress
10H: to the No.16 driver 06H | Write single register register i Exception Code
- i - Function Code )
10H | Write multiple registers address . Instruction
. ; i Exception Code
63H: to the No.99 driver 08H | diagnostic
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Exception Code
The controller responses the Exception Code and send Function Code added 80H to main system if there is error
happened.
Exception Code |Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Command can not be carried out in the RUN mode
53 Command can not be carried out in Cipher mode
54 Data value is over range
55 Reserved
56 Reserved
57 Other error
58 Commands do not match the present edited mode (Ladder or FBD)
59 Reserved
Register Address
Register address Function Usable command
0000H~0016H Coil status (word) address | 03H, 06H, 10H
0100H~012FH Control register 03H, 06H, 10H
0200H~0237H, 0260H Current value of register | 03H
0300H~033BH User character address 03H, OH
0400H~043EH Preset value of register 03H, 10H
0500H~05FFH Coil status (bit) address 01H, 05H
0600H~0630H Coil status (word) address | 03H, 06H, 10H New command
0700H~072FH Control register 03H, 06H, 10H for iSmart
0800H~11EFH Current value of register 03H
1200H~2703H Preset value of register 03H, 06H, 10H
2B00H~2EOFH Coil status (bit) address 01H, 05H
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Chapter 9: Expansion Module
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Summarize

Digital Input/Output module:SMT-MA-R8 , SMT-MD-8 ,SMT-MD-T§
Analog Input module: SMT-4PT, SMT-4AI

Analog Output module: SMT-2A0
iSmart can connect with expansion module. The maximal connectible number to the expansion module is: 3

Digital 10 modes, 2 Analog Output modes, 2 Analog Input modules (one 4PT and one 4Al). If the iSmart system is
combined with digital 1O, analog 10 and communication module, it must follow the standard arrangement, “SMT +
digital IO module + analog 10 module ”, otherwise it cannot work correctly.

¥ SMT-4AI must be the last one of analog module.

*  Mainframe + digital 1O * 3 + 4AI*1

SMT V3.xx IO IO IO 4Al

2 To all expansion modules, the connecting way is the same as shown in above picture.

»¢ The number of digital module must be the same with the setting of IO number in the system setting. Otherwise,
The iSmart will work incorrectly.

»¢ The scan time of iSmart main unit is about 2~20ms without any expansion module. The scan time will be longer
once connecting with expansion module. Connecting different expansion module gets different influence on

scanning cycle. For details, see the table below.

Expansion module Add single module Influence Max connecting num | Max influence to scanning cycle
Digital I/O module scanning cycle +1ms 3 +1 ms*3=3ms

4PT module scanning cycle +7ms 1 +7 ms*1=Tms

2A0 module scanning cycle +8ms 2 +8 ms*2=16ms

4Al module scanning cycle +13ms 1 +13ms*1=13ms

* When setting the preset value of a function block via communication module, the scan time extends about 50ms.
* When iSmart connects with 4PT module, the corresponding 4PT register in iSmart unit will be updated, one scan

cycle update one channel, so four Channels will be update within four scanning cycles.
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There are 3 kinds of connecting way for expansion modules as shown below.
Mainframe + digital 10 * 3 + 4AI*1+

SMT V3.xx ] 10 ] IO ] IO ] 2A0 ] 2A0 :| 4PT ] 4Al

digital I0: SMT-MA-R8 , SMT-MD-8 ,SMT-MD-T8

Mainframe + digital IO * 3 + 2A0*1/4PT*1

SMT V3.xx 10 10 IO 2801
4PT

> digital [O: SMT SMT-MA-RS, SMT-MD-R8, SMT-MD-TS8, SMT-MA24-R8
> Either 2A0 or 4PT.

Mainframe + digital 1O (V3.0) * 3+2A0*2+4PT*1+4AI*1

SG2 V3x
] 10 ] 10 ] IO ]2AO]2AO]4PT]4AI
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Power

The input voltage, current and power consumption for each expansion module is listed as below table:

Module Voltage | Current Power
SMT-4Al 24 Vdc 70 mA 1.68w
SMT-2A0 24 Vdc 85 mA 2.04w
SMT-4PT 24 Vdc 55 mA 1.32w

Size

> All the expansion modules’ size is the same as shown below.

46.50 Lhi t-mm (11 nch=25 4nm

-.08

-~

0

QO
Seesec

*L&AE

38.00

98.00
74,00
90.00
106.00
68.00
45,00
|

c—@4.50
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Installation

2 All the expansion modules installation method is the same as shown below.

CEMMECT DR

iz e 4 E B AT AD

Oc 24y

Input 82 DCAT, AL D=T0W)

B

7

ML&X20 |#8x32
a®

put B OED HE k4
A (R

L omoar u:nmm-)[

FREZS-BLITTON

G

(8]

+ - iz 0ok & B s

Lo 24y It 8w 00T AT D100

PN

&5

auput 4% Fely e || FE RO

GP 3P QP 99 |

& ]

<=
S
TR e MeX20(#8x32)

s vx ol

VEAN
N

TOMMCCTOR

I
R i
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= D= =
o D= [

mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5 | 0.14..2.5 | 0.14..15

AWG 26...16 26...18 26...14 26...14 26...16

= Ce =

235 O Nm 0.6

(0.14in) @& c Ib-in 5.4

DANGER:

HAZARDOUS VOLTAGE

Cut off all power before maintenance

Electric shock will result in death or serious injury.
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Digital 10 Module

The iSmart must set the number of expansion 10 when connect with expansion module. The method of setting 10

number is shown below.

1) Keypad

ACIO0-2404 Input 6= AC
.151{] iSmart
q1/0 NUMBER: V ‘

I
(. KEEP
Z SET

SMT-CD-R20

Ourtput 4x Relay/BA

2) SMT Client software

Hodule System Set X|
—aet ID —Remote I/0—
Current ID: I 1 @ mo
" Master
New ID(00-99): I 1
7 Blave
—het E 1  Othets
[+ M Eeep
[T C Eeep
[ Back Light
I/0 Alarnéﬂj ™z Set
~R5485 Set 9 ~DE Fomat Set——
Comm. HDdE:IEfI-L-“z vI * Tnaigned
Eaud Rate: |354UU vI " Signed

Set Eann:ell
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Expansion display State

Expansion Input state Expansion
B ON Qutput state
OO0 OFF B ON
O OFF
Expansion
module state:
B Linked
e Not Linked RTC: year month day
] Not Set

Installation and Wiring

Expansion module: SMT-MD-R8/T8, SMT-MA-R8/MA24-R8

@ ('f‘:, @ IMTSAL —m—en

\ | ST _T-J"_v_‘ " ¥1 61 PE
LEJ (1) power ports MELT #1 %I %2 4 [ &J{ —
e A 2 A DT Ty
\iw: A @lex installion fril SO0 S
b{} @il'lpl.l ports DC}
’A@. @istatus of SMTVx B i -
;{ 8 b
(Sibutton SMTAIARS '?_":,?_“:
(Ejoutput ports o . s
Dt i3 Fisday (8
| QG‘D
? ¥3 02 QED.
[(———
[ ~
Q{? %9 1w Ca e va .:4

@ —
(&
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Wiring
1) 24V DC power input

KRR
— 1))
FEBEaS

(s

-+

o0

2) 24V/100~240V AC power input

zme%

100, 240V~ EO

R
D)

50/60 Hz N
INFIUT | M1 =2 X3 X4
A IO000
L N &
o0
3) Relay Output
1226510 & _l—J_l I —— _\_|
50760 H > I .
2 Fi _|'—'_ L'\_h | f I;.U
or 12,125V — N/ - I:lj _T _ W : —_ R
12,240V 50460 He —~—= 1 12.72%Y =—

Xy

® 0
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4) Transistor output

D000
[s]sTeTeTaTa]
, @ i

2!'|l'l.|": — I
or s

we o gt

(D-1A quick-blowing fuse, circuit-breaker or circuit protector
(2)-Surge absorber (43V DC)
(3-Surge absorber (Input 24VAC:43V; Input 100~240VAC:430V AC)

(@-Fuse, circuit-breaker or circuit protector

(®-Inductive load

= - NOUBDRBREMA
S el bttt
I DC 2y il '
=== - * status of expansion mode
Il
Nr——=---
o icker(SHz), expansion mode is fault
I Wl — data transfer error
Al e = ".L — connectting is ervor with mode before
| crutput 4 Betoy 84
====5==
LW W W
X A

C inductive load needs to connect Surge absorber in parallel way to absorb the noise if the iSmart output
terminal is the relay type. DC inductive load needs parallel connect commute diode if the iSmart output terminal
is the relay type. The specification of inverse voltage for commute diode should be more than 5~10 times the
rated current of the circuit, and the specification of positive current of diode should be more than load current.

Inductive load needs parallel connect commute diode if the iSmart output is transistor.

Digital I0 module and Analog module both have indicator light in orange color. The state of indicator light in

different operation state is the same. The state of indicator light is shown below.
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Analog Module
The maximal connectible number of Analog expansion module to SMT is 2*¥*2A0, 1*4PT and 1*4Al.
Analog Input Module 4AI

The 4 channel 12bits analog input module, 4Al, has the corresponding registers, A05~A08, DREC~DREF,
DRE4~DRET7. It can accept either 0~10V or 0~20mA signal, the range of the measured value is different which

depends on the input signal mode. See the below table for more information.

content standard
Mode voltage current
Analog output range 0vV~10V OmA~20mA
Differentiation 10mV 40pA
Digital output 0.00V~9.99V 0.00mA~20.00mA
) A05~A08 0~999 0~500
Register
DREC~DREF 0~4095 0~2047
value
DRE4~DRE7 0~2000
Definition +2.5% +2.5%
The current value of 4Al input displaying as shown below:
A05=01. 36V Press key: A05=05, 44mb
A0E=0Z. 5TV SEL+— p | ADE=10. ZsmaA
A0T=03, 94V «SEL+— A0T=15. TEmh
A0E=06, 21V AOE=20, 00mé
Wiring
== 1-10V Analog == L-20mA Analog
Fuse 1 2 Fuse 1 2
R — e
o w o wr
2hV B q D—re 2y _ L p—re
- ’7 -
12 V2 C2 PE 12 V2 C2 PE
22 e
00O 00O
I O RUN Il O RUN
il il
INPUT (0...10V/4-20mA) INPUT (0...10V/4-20mA)
00000 00000
1 V1 C1 PE 1 V1 C1 PE
C 550000 L rSomooo
13 V3 C3/14 V4 C4 J: 13 V3 C3/14 V4 C4
L] [ L
PE PE PE PE PE PE
L I i Y o L I i N o
3 L 1 3 A
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Temperature Input Module 4PT

The 4 channel 12bits temperature (PT100) analog input module, 4PT, has the corresponding registers with

ATO01~ATO04.
content standard
Temperature input range -100°C~600C
Digital output -100.0°C~600.0C
Differentiation 0.1C
Definition +1%

The input value of SMT-4PT is over range if wiring error or no input, SMT will not update the corresponding

channel, and the corresponding Error coil (M) turns ON.

coil AT number

M34 ATO01 SMT-4PT channel 1 error
M35 ATO02 SMT-4PT channel 2 error
M36 ATO03 SMT-4PT channel 3 error
M37 AT04 SMT-4PT channel 4 error

The current value of 4PT input displaying as shown below:

AT04=—-0017.1°C

ATO1==0100.0°C Press key: ATO1=—-0148.0°F
ATOZ= 0600.0°C SEL+— , | AT0Z= 1112.0°F
ATO3= 0193.2°C | e—SEL+< AT03= 0379.7'F

ATO4= 0001.2°F

Wiring

oc oy & . ]
A2 B2 b2
— QOO0
- ‘r + - DC 24V il
'aTe
\../ L
o)
™~/
/a9
4PT \ /
"%

aTalale
p. \/\JKJ’O

ir1 g1 1
Y e
U/ \J\J“ﬁt_
A3 B3 b3

[{ I’IIOO

| FlOOl—‘

-~

)
\Lf”
B3

PT100 )J
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Analog Output Module 2AO

iSmart main unit can connect with two 2-channel, 12bits analog output module, 2A0, at the same time. The
close one will be auto-assign to AQ01~AQO02, and the other is distributed to AQ03~AQO04. It can out 0~10V voltage
signal or 0~20mA current signal, and the data in the 12bits data register, DRD4~DRD7, will determined the output of

AO channel. See the below table for more information.

content standard
Mode voltage current
0vV~10V OmA~20mA
Analog output range  |Load impedance should be|Load impedance should be
bigger than 500 Q smaller than 500 Q
Differentiation 10mV 40pA
Digital output 0.00V~10.00V 0.00mA~20.00mA
Register | AQ01~AQO04 0~1000 0~500
value DRD4~DRD7 0~4095 0~2047
Definition +2.5% +2.5%

The output mode of AQ is set by the current value of DRDO~DRD3

Output Mode
Mode DRDO0~DRD3 data definition
Register | Register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQO2 | DRDS5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQO3 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ0O4 | DRD7 DRD3 4 3: Current mode and keep value when stop;

2 Analog output works in mode 1 if the value of the mode register, DRDO~DRD3, is larger than 3.

The appearance of AQ value on the HMI screen
The HMI on SMT displays the code of selected coil when SMT at STOP mode, and showing the current

value at RUN mode, see the below figure to get more information.

X

Analog Ouput Set

STOP display RUN display
Mode Preset
AQO1=09. 7TV ARO1I=09, TTV
cir [1 ~[fy  ][a000 AQOZ=20 (0mA
Voltage mode, reset value when _
stop  DRD4--AQ output:09.77 V AQO3= AD1 W AQOE=0Z, 10V
AQO4=DESF mé AQO4=00, 00md

ciz 2 w|[n  ||20a7

Current mode, reset value when
3top DEDS—-AQ ocutput:20.00 mA

cas 3 w|la |01

Voltage mode, keep value when stop

cia 4 w||mm  w|[3f

Current mode, keep value when stop

Cancel|

When AQ mode is in current mode, the relationship among

the DR, AQ output and display value is shown as below:

DRD5=2047, AQ02=500, display: 20.00mA
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»¢ When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

»¢ Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

2 More information about expansion analog input to see: Chapter 5 Relay Ladder Logic Programming —AQ
(Analog output).

Wiring
Voltage output Current output
Fa [ &
' - NN
]:— 1 'QOQ(J r 1l '/\j()(\)kj
1 + - DB 2a&av B + - DC 24V
h Y
OO I OO0
- Y O rum
2AD
G]0]0]0]0. OO00O00
]: =7 NaTaYa ]_ : N )
\_/'L)'(_/\_)K_/‘\_/ '\/O' QC\O
Civi 1 Czv2 2 Cl1vi 1 C2V2 12
[_J 4 D [__‘_‘___‘3 q_ _J
Lo |l ® o [ @ |
current {"}thpU'E
External voltage output External
equipment couipiment
shiclded Twisted pair shiclded Twisted pair
petcieliicaistuisty Vi AR Vi
Cx
A0 240
24V 24y = 24y 24Y
+ Be
no C_ U'\,-’ C_) 01,'.'
o oV
POWER SUPPLY

POWER SUPPLY
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iSmart Storage Card Instruction

iSmart can use SD card as External memory for data transfer:

1. Read-write card: copy user programs (screen keys, PC upper computer, iSmart automatic operation) by reading and
writing SD card.

2. Record and output data: iSmart can record some data in operation according to the user's program and output it in a
fixed format.

3. Formatting card: iSmart only supports the micro SD card in the format of FAT32 file system to store programs. If
the memory card is used in other formats, please format the card into FAT32 format first.

4. Read configuration file: read SD configuration file to set iSmart, such as IP address, gateway and so on.

# iSmart only supports standard capacity SD and high capacity SDHC standard cards, the maximum card capacity is
32GB

Read/Write program with SD card

1.Read program from SD card to SMT(keypad)

Use standard type (with LCD display and rubber key) ; You can directly use the LCD screen and button menu to
SD card operation; select "card-->PLC" , you will get in next menu, you will find SD card information on display, if SD
card is installed inside, click "OK", user program will write into iSmart from SD card.
The current status of SD card will be displayed on sub-menu.

a. Whether the SD card is detected in card slot

b. The remaining capacity of SD card

CLEAR PROGRAM
PLC->SD CARD
> SD CARD -> PLC

SYSTEM SET

PLC->SD CARD
STORAGE: 29714MB
>YES

NO

Note :

#It is allowed to write user program from SD card to iSmart when iSmart is in the STOP status.
#If there is any problem during program update, please re-start the input power and re-update it again.

2. Write user program into SD card(keypad)

Using iSmart with LCD display and button function , Please select "PLC-->card" , you will get in next menu, you will
find SD card information on display, if SD card is installed inside, please click "OK", user program will write into SMT
from SD card.

CLEAR PROGRAM
>PLC-> SD CARD

SD CARD -> PLC

SYSTEM SET
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PLC->SD CARD
DISK: 29714MB
>YES

NO

Note :

# If there is any problem during program update, please re-start the input power and re-update it again.

#The protected password in iSmart is also effective for the program on the card

# It is allowed to store only one program in card, please change other card to store second program if necessary.
3. Use SMT PC Client computer to operate SD card(PC client)
For the iSmart which have no on-screen buttons. you can use SMT Client for SD card operation.

[Operation] [View Help

Link...
MNetwork set...

SD Card 3

Monitor
Simulator

Simulator Control

Run Ctrl+R
Stop Ctrl+T |
Power

o el L1

Select "Collection" then click "SD" item, start to do operate with store card.SMT will Automatically perform the

corresponding function;
4. Automatic reading

Use B model (no LCD, no keyboard);When iSmart is in the STOP state, after inserting the SD card, change states
from STOP to RUN. SMT will automatically read the correct format of the user program stored in the SD card.
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Data Record And Output (Log function)

1. Edit data record
Edit data record function as following photo:

M11 Lz01

] O

preset value:|00.00 Ref
Preset Type: |I-I j |

N -~

B

I =

AT

a0

0 DR Cancel

A3 —

MD -

4

For example, these types can be set to target register of data record function.The value in per-set value target
register could be stored iniSmart or micro SD card once M11 coil enabled.

If micro SD card already put into slot, the data record will write into SD card directly; if iSmart did not put SD
card in slot, iSmart provides 1K space to store the data.(SMT can store 50 data records, new data record will be
overwritten from first data once record space is full)

Note :
To avoid data loss, please apply the enable signal to data recording function block not less than 500ms period, data

will be loss once enable signal period shorter than 500ms.

2. Data Storage Location and Format
The new data will be stored after previous stored data, the maximum capacity of SD card is 20 thousand lines, the

real store capacity should be based on SD card.

A. When using the data logging function for the first time, iSmart will generate a folder named EXCEL in the root

directory of the memory card. The EXCEL folder is used to store the recorded data files.

, EXCEL
|ATM \
¢ | config.ini

B. The iSmart data recording file is named according to the current date (year-month-day).For new data entries
recorded on the same day, it will be stored after previous data in same file. The size of the data record is limited by

remaining space.

B 20--11--11.xls 2020/11/11 10:44  Micre
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C. Generate a data record table, select the OUTPUT RECORD function to write the cached data records to memory
card.
The default stored format will be ".xIs" file, it can be opened on PC. Each line in this EXCEL file contains a check point,

function block number, and recorded actual value.

>OUTPUT RECORD
FORMAT Card
I[P ADDRESS
SUBNET MASK

OUTPUT  RECORD
DISK: 29714MB
>YES

NO

& B % D
FUN Number:144 Current Value:35 Coil Name:M11 TimeQ/f0 0:0:0
FUN_Number:147 Current Value:35 Coil Name:M14 TimeQ/0 0:0:0
FUN Humber:14% Current Value:35 Coil Name:M16 TimeQ/0 0:0:0
FUN _Humber:151 Current Value:35 Coil Name:M18 TimeQ/0 0:0:0

Format SD card

iSmart only supports FAT32 file system format micro SD card to store the program. If the memory card used is other
format, please format the card to FAT32 first.
The "Format" item in main menu can format SD card, all the data in SD card will be deleted once format item

selected. Formatting will erase all the data stored in the card. Please backup the data in the card first.

>FORMAT Card
IP ADDRESS
SUBNET MASK
GATEWAY
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Read Setup Document

iSmart blind type models(B Type) can set the configuration through read XXX.ini document.:
XXX.ini document can be used to set iSmart configuration, it's stored under sub-menu of SD card.(User will get
"error" on display when move the document out of original location or re-write file name.)
_ sdagadasw.bxt
| |udp_demao.c
w5 | XO0ini
When iSmart changes the status from STOP to RUN, it will read the content from setup document and re-write

the data for target register.

Instruction of setup document:
Set Default IP ADDRESS
SMT blind type models(B Type) have no keypad , iSmart Provide a way that using SD card to set Default IP ADDRESS;

#
#cET IP ADDR
&+

T _ADDRO = 010
IP_ADDRI = 123
IP_ADDRZ = 019

TP _ATNES = 94k -

Open “XXX.ini” file under root directory of SD card; Edit according to these rules.
RULES:
The values should be put between

and"; " symbols.
The contents after "//" symbol are note, the contents will not be read.

w

IF you want to set “10,128,19,246"as IP address; Divide the string of numbers into four
fields:”010”. ”128”. "019”. ”246". Then fill in the corresponding lines for each of these four sections as shown
above;

IF you fill in a number greater than 255, The corresponding field is automatically set to 255;
5. Insert SD card ;when SMT change mode form “STOP ” to “RUN”,IP ADDRESS will be set automatically.

Set Default SUBNET MASK
SMT blind type models(B Type) have no keypad , iSmart Provide a way that using SD card to set Default SUBNET
MASK;

IP_ADDRZ
IP_ADDR3

019;
246;

gSET SUEBNET MAGK

SUBE_ADDEQ = 255
SUB_ADDR1 = 255&:|
SUE_ADDREZ = 255
SUE_ADDES = 000

#EET GATEWAY

Open “XXX.ini” file under root directory of SD card with Notepad. Edit according to these rules.
RULES:
The values should be put between

and " ; " symbols.
2. The contents after "//" symbol are note, the contents will not be read.


javascript:;
javascript:;
javascript:;
javascript:;
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3. you want to set “255,255,255,000”as SUBNET MASK; Divide the string of numbers into four
fields:”255”, ”255”. ”255”. ”000”. Then fill in the corresponding lines for each of these four sections as shown
above;
IF you fill in a number greater than 255, The corresponding field is automatically set to 255;

5. Insert SD card ;when SMT change mode form “STOP ” to “RUN”,IP ADDRESS will be set automatically.

Set Default GATEWAY and SET MASTER IP ADDR

oUB_ADDRO = Zh5;
oUB_ADDR1 = Zh5;
oUB_ADDRZ = Zh5;
SR _ANNES = 000

oET GATEWAY

GATE_ADDRO = 19Z;
GATE_ADDR1 = 168;
GATE_ADDRE = 000;
GATE _ADDR3 = 00Z;

ESET MASTER IFP ADDE

IP_ADDRO = 010;
IP_ADDRL = 1Z8;
IP_ADDRZ = 019;
IP_ADDRS = Z45;

Set Default GATEWAY and SET MASTER IP ADDR also follow the rules (like setting IP ADDRESS . SUBNET MASK).
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summary

iSmart series products support Ethernet communication function. Users can use the Ethernet function to achieve
the following operations:

Read ,Write, and monitor user program

Expand device and configure network 10 module

Network server

Device program upgrade

connect

iSmart has an Ethernet connector and an Ethernet status LED.

You can connect the equipment to PC, router, or switch with Ethernet connections.
The network status LED:

When the network is disconnected, the LED is off;

When the network connection is normal, the green LED is always on;

When there is data transmission, the LED flashes.

Ethernet connections:

OGB4 | HPUT BX004 A1, A3 0-10%1 . .
- -
= 8 -
[y ’ -

NOA

& LAM

<
<&,

— |

Ethernet status LED

iSmart supports multiple devices to realize network expansion connection through routers or switches. An

expansion network can only have one master device and can expand up to eight slave devices.
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Ethernet setup

iSmart can display local IP address, subnet mask, gateway address, master / slave mode and remote master [P
address in slave mode on LCD interface. And can be modified with keypad. If the network information is modified,
press OK to confirm, the device will restart automatically, enable the modified information to reestablish the network

connection.

-> P ADDRESS->

IP ADDRESS
192.168.000.003

-> SUBNET MASK->

SUBNET MASK
255.255.255.000

> GATEWAY->

GATEWAY
192.168.000.001

-> MASTER IP ->

MASTER IP
192.169.000.005

-> SET->M/S SET

(MASTER)
RS485 SET 03
DR SET S
COIL REC /
M/S SET M
(SLAVE)
RS485 SET 03
DR SET S
COIL REC /
M/S SET S
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PC Client link setup

Connect iSmart and PC with Ethernet cable, open SMT Client and choose LADDER or FBD editing
environment.

Right click "station" under the project and Select the pop-up "link" option. Or click "link" under "operation" in

the menu.
File Edit Operation View
E- New Project
... Station
Popup “Link Com Port”:

Select COM Port
Port: |TCPIP ~|

TCPIP: |02-00-00-29-00-27 |

Other ENDl| 1659.254.123.200/()

Mode
f* Single
(" Search ID 0 EE

Link | ‘

Note: it is necessary to modify the IP address of PC and iSmart device in the same network segment.

Select the MAC address of the iSmart to be linked, click “Link”, and the PC client will link with the iSmart controller.
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Network inputs and outputs function setting and Application

iSmart provides network digital inputs/outputs and network analog inputs/outputs.

The master iSmart can communicate with the slave iSmart using the network inputs and outputs.

Blocks Function Number
JO1 ~J3F Network digital inputs 63
K01 ~ K3F Network digital outputs 63
NIO1 ~ NIIF Network analog inputs 31
NQO1 ~ NQOF Network analog outputs 15

If the PC client and iSmart are linked, the network information of iSmart and the communication configuration of
the network inputs and outputs can be set.

Menu of PC client: " Operation " - > " Network Set " to enter the Network Set.

In " Network 10" column, the master station can be set the communication configuration of network inputs and

outputs.

Local setting Network I.-"C'l

J-NI hd

coil  |1Pp |Re... | ~

Jol | 192 168 . 0 .102 N 01

J02 0.0.0.0 M 02

703 0.0.0.0 M 03

704 0.0.0.0 ¥ 04

705 0.0.0.0 ¥ 05 v

£ >
0K | Cancel |

Legend: The network digital input JO1 reads the status of NO1 from the slave device 192.168.0.102.

Local setting Network I.-"C'l

K-NO -

coil | 1P | Re... | ~
K01 | 192 .168 . 0 .102 u 02

K02 0.0.0.0 M 41

K03 0.0.0.0 M 42

K04 0.0.0.0 M 43

K0S 0.0.0.0 M 44 hd
£ >

0K Cancel




Chapter 11: Ethernet function Instruction E

Legend: The status of network digital output K01 is output to M02 of slave device 192.168.0.102.

Local setting Network I.-"C'l

MNAI hd
Coil | 1P |ze... | ~
NAIOL | 192 168 . 0 .100 C 01
WAIOZ  0.0.0.0 T 01
HAIO3  0.0.0.0 T 01
MAIO4  0.0.0.0 T 01
HAIOS  0.0.0.0 T o1V
£ >
0K | Cancel |

Legend: The network analog input NAIO1 reads the value of CO1 of the slave device 192.168.0.100.

Local setting Network I.-"C'l

NAQ A
coil | 1P | Re... | ~
NAQOL | 192 168 . 0 1001 T 03
NRQOZ  0.0.0.0 T 01
NAQO3  0.0.0.0 T 01
NAQO4  0.0.0.0 T 01
NAQOS  0.0.0.0 T 01V
£ >
0K | Cancel |

Legend: The value of network analog output NAQO1 is output to TO3 of slave device 192.168.0.101.

Examples in LADDER:
MOl E0L —‘
001 _| I O‘" [ } Ho
Jol Q01
002 4' I Q
MOl col
003 | O_
MO1 TO0l
004 _| I O_

Line 001: Network digital output K01 is used as output point

Line 002: Network digital input JO1 is used as input point

Line 003: The network analog input NIO1 is used as the preset value of the counter CO1

Line 004: The network analog output NQO1 is used as the preset value of timer TO1



Chapter 11: Ethernet function Instruction

Web server

iSmart has built-in web server function. Users can view the equipment information and working status of iSmart

through PC or mobile devices in Ethernet. The display of the equipment status only supports English and Numeric

character display, Chinese and other special characters are not supported temporarily.

Open the browser, enter the IP address of the iSmart device, and open the iSmart web server page.

@ 0

x G @ 169.254.123.201
N4

o — \ \ HETWORK

A e gt gl B n | my A |

0 N S

Enter the username and password (username: IMO, password: IMO), log in and get permission to view the information

and working status of the device.

secure | 192.168.1.10,

Device network connection information

IP address

Subnet
mask

Gateway
address

Remote IP

Master-
slave
mode

192.168.001.010

255.255.255.000

192.168.001.254

010.001.100.010

SERVER
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When the username or password is entered incorrectly, you will be prompted to re-enter the correct information.

Device network connection information

IP address | 192.168.001.010

Subnet 255.255.255.000
mask

192.168.001.254
Gateway
address 010.001.100.010

Remote IP | SERVER

Master-
slave
mode

Equipment model and version information:

e | 192.168.1.10,

Device network connection information

IP address | 192.168.001.010

Subnet 255.255.255.000
mask

192.168.001.254
Gateway
address 010.001.100.010

Remote IP | SERVER

Master-
slave
mode

The running status information of the device:

When i/o status is displayed, press the "previous page" or "next page" button to switch the display page. When setting

information is displayed, the page cannot be changed, and only English and Numeric character can be displayed.

Device model information

Device SMT-CD-R20-V4.
model

01
D

number | V0.20

Firmware |STOP
version

Operating
status

SMTIP address, Subnet mask, Gateway, Remote master [P and master/slave mode:
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o onicemon |

Device network connection information

IP address | 192.168.001.010

Subnet 255.255.255.000
mask

192.166.001.254

Gateway
address 010.001.100.010

Remote IP | SERVER

Master-
slave
mode

Log out:
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