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Chapter I Summary 6

Precautions for installation

This product is used in industrial premises, and indoor use.
For your safety, this manual for SMT small logic controller provides [Danger], [Caution] and other symbols. Please
pay attention to the safety precautions during handling, installation, running and inspection, and try to make it
safer during SMT running.

& [WARNING]: Personal injury or death may be caused by misuse.

[CAUTION]: Personal injury or mechanical system damage may be caused by misuse.

Precautions during installation:

A Do not use in an environment not allowed in the catalog and manual, as electric shock, fire, malfunction and
other adverse circumstances may occur in an environment exposed to high temperature, moisture, dust, corrosive gas,
vibration and impact.

& Please install SMT according to the installation precautions herein to avoid falling, fault or malfunction of the
programmable controller.

A Please turn off the power before wiring, connection, installation (Battery extended modules) or movement,
must be not operate with power.

& The wiring method of external connection of terminal block is used for output end of SMT relay, where the
connection is not covered and all externally-connected electronic parts are exposed; therefore, it is suggested that SMT
and external parts be installed in a covered space or the dedicated distribution cabinet to avoid accidental contact.
Precautions during wiring:

Be sure to make the third grounding according to electrotechnical regulations. No grounding or wrong
grounding will lead to electric shock, malfunction, and other faults.

Please follow the rated power specification for wiring. Inconsistent power specification will cause fire.

A Wiring operation should be performed by the qualified electrician according to electrotechnical regulations.

Wrong wiring will lead to fire, electric shock, fault and other adverse situations.

Precautions during use:

& Please use SMT according to the instruction manual and perform safety confirmation of operation and wiring
prior to running. Any mis operation may cause machine damage or personal injury.

A Do not contact breakpoint or exposed parts after power-on, so as to avoid machine damage or personal
injury.

A Please install an emergency stop circuit, external interlock circuit and other wires for protection of the safety
system to prevent machine damage caused by SMT fault.

Precautions before installation

Each SMT has passed test and inspection before delivery. Please verify as instructed below after opening the package.
* Check the model/ specification of SMT is consistent with the order.

* Check whether SMT is damaged during transportation. Do not power on SMT in case of any damage.
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Précautions d'installation

Pour votre sécurité, ce manuel fournit des symboles tels que [danger], [attention] pour les petits contréleurs logiques
SMT. Lors de la manutention, de l'installation, de l'exploitation et de l'inspection, veuillez préter attention aux
précautions de sécurité et essayer de rendre le SMT aussi stir que possible.

A [avertissement]: un mauvais usage peut causer des blessures corporelles ou la mort.

A [Note]: un mauvais usage peut causer des blessures corporelles ou des dommages mécaniques au systéme.

Précautions d'installation:

& Ne pas utiliser dans des environnements qui ne sont pas autorisés dans les catalogues et les manuels, car des
chocs électriques, des incendies, des défaillances et d'autres conditions défavorables peuvent survenir dans des
environnements exposés a des températures €levées, a I'humidité, a la poussiére, aux gaz corrosifs, aux vibrations et

aux chocs.

A Suivez les précautions d'installation ici pour installer SMT afin d'éviter les chutes, les défaillances ou les
défaillances du PLC.

& Eteignez I'alimentation avant de cabler, de connecter, d'installer ou de déplacer.

& L'extrémité de sortie du relais SMT adopte le mode de cablage externe du terminal, le cablage n'est pas couvert
et toutes les parties électroniques externes sont exposées; Par conséquent, il est recommandé que le SMT et les
composants externes soient installés dans un espace couvert ou dans une armoire de distribution spéciale afin d'éviter
tout contact accidentel.

Précautions de cablage:

A La troisiéme mise a la terre doit toujours étre effectuée conformément aux procédures électriques.. Le défaut
de mise a la terre ou une erreur de mise a la terre peut entrainer un choc électrique, une défaillance, etc.

A Le céblage doit étre conforme aux spécifications de puissance nominale. Des spécifications d'alimentation
incohérentes peuvent causer un incendie.Le cablage doit étre effectu¢ par un électricien qualifié conformément aux
procédures électriques.Une erreur de cablage peut causer un incendie, un choc électrique, une défaillance, etc.
Précautions d’emploi:

& Veuillez utiliser SMT conformément aux instructions et confirmer le fonctionnement et le cablage en toute
sécurité avant le fonctionnement. Tout mauvais fonctionnement peut causer des dommages a la machine ou des
blessures corporelles..

A Ne touchez pas aux points de rupture ou aux parties exposées apres 'alimentation €lectrique afin d'éviter des
dommages a la machine ou des blessures corporelles..

A Installer un circuit d'arrét d'urgence, un circuit d'enclenchement externe et d'autres fils pour protéger le
systéme de sécurité contre les dommages causés a la machine par une défaillance du SMT.

Précautions avant installation

Chaque SMT a été testé et inspecté avant de quitter 'usine. Aprés ouverture de I'emballage, vérifier comme suit.

* Vérifier que le mode¢le / spécification du SMT est conforme a la commande.

* Inspecter le SMT pour déceler tout dommage pendant le transport. Ne pas alimenter le SMT en cas de dommages.
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Environmental requirements

The installation environment of SMT is vital, which may affect its function and service life. Please select the place of
installation as required below:

* Vertical placement.

* Please use it in dry environment

* Ambient temperature: -4°F - 122°F (-20°C - 50°C)

» Keep SMT away from heating equipment

* Avoid any place exposed to volatile oil gas, organic solvent, ammonia gas, electrolyte and other harmful gases
* Avoid direct sunlight

* Avoid corrosive and combustible gases

* Avoid entry of dust, particles or metal filing

* Avoid electromagnetic induction and interference

* SMT must be installed in the control cabinet and avoid vibration; please mount a damping device for SMT if
vibration is inevitable.

Disclaimer

We have checked content of the manual to ensure consistency with SMT hardware and software. As it is impossible to
completely rule out some varying factors, we do not guarantee full consistency between the manual and hardware and
software. However, we have strictly checked the manual, including necessary content of subsequent upgrade version.
We assume no liability for any losses caused by operation in violation of this manual.



Chapter I Summary

SMT model explanation

Expandable with screen and keys
Expandable no screen or keys

Expandable with screen and keys + Comms
Expansion Module

Riee £

AC supply 110-240 ot [N

24 wolt DC supphy

12 wolt DC supphy

Murmbser of 110
Fainks 10,12, 200
2 for expansion
rmiadle

“ Relay Output
L Transistcr Cutput
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Quick use instructions

This section provides instructions on how to connect, program and operate the new SMT. This is not a complete
programming instruction or an installation operation. Refer to other sections for other detailed procedures. Install

SMT Client Software
Download SMT programming software SMT Client from CD or network; http:/www.imopc.com

18 setup - SMT Client 4 - x

Welcome to the SMT Client V4
Setup Wizard

This wall irestall SMT Chert V4 0.07 on your compuler

mended that you close all cther applications befors

MNext fo continue, or Cancel 1o ext Setup

=

Connect the power

Select a proper power supply for the module and connect SMT to the power source, as shown below; refer to
“Chapter II: Installation” for the detailed installation and wiring methods.

(] 1) P
) - LLT) — —Ly DC = —
100,240V AL ~ T or T
50/60 Hz |, =k \ ==Vt - |
N(L?Z) i
: ' LN g
%1% Q&
AC VY DC ..V



http://www.imopc.com/
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Connect programming cable
Insert the SMT programming cable into the communication port of SMT equipment and connect the other cable end
to network port of PC, as shown below.

\-

Configure the gateway

1.

Configure SMT IP address
OUTPUT RECORD
FORMAT Card

>NETCONFIG
NET 10 SET

> |P ADDRESS
SUBNET MASK
GETEWAY
MASTER IP

Move the cursor, choose “Network setting” and press “OK” for network configuration of SMT; set IP address,
subnet mask and gateway address, move the cursor and press “OK” for network configuration of SMT.
Take IP address editing as an example: press “OK” to enter the editing interface, move the cursor to the last
data bit, and press “SEL” to enter the editing mode.

IP ADDRESS

255.255.255.25]}

IP ADDRESS
255.255.255.255

[Tk

At this time, the cursor turns to “_” state; press Up/Down key for data editing, after completion of editing,
press "ESC" to return to “NETCONFIG” menu.

After set all items, press ‘ESC’ return to main menu and save all settings, SMT will power off and restart
automatically.

#The default maximum value of each field is 255, which is applied when the set value is greater than 255.
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2. Configure IP address of PC side

Select “Attribute” option of local area connection and choose Internet protocol version 4.

HAllows your computer to access resources on a Microsoft
network

& Properties & Dszble Diagnose

Chose OK Cancel

W Ethernet Status * W Ethemet Properties
General Networking  Sharing
Connect using:
Connection
=
TPvé Connectivity: Internet @ inmel(R) Ethemet Connection (5) 1219-LM
IPy6 Connectivity: Mo network access
Media State: Enabled This connection uses the follawing tems:
Duration: 8 days 02:06:51 o |
Speed: 100.0 Mbps v ?Fie and Printer Sharing for Microsoft Networks
¥ ¥ QoS Packet Scheduer
= ¥l 4 Intemet Protocol Viersion 4 (TCP/IPv4)
[0 Microsoft Network Adapter Muliplexar Protocol
¥l s Microsoft LLDP Protocol Driver
Activity ¥l g Intemet Protocol Version & (TCP/IPvE) v
- < >
Sent — kg —  Received =
- Install,. Uninstall Properies
@
Bytes: 16,579,424917 | 22,397,614,189 Desaription

Configure IP address, Subnet mask and the default Gateway.

Internet Protocel Version 4 (TCP/IPvd) Properties *
General

¥ou 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: |192.168. 0 .5 |
Subnet mask: [ 255 .255 .255. 0 |
Default gateway: [192.168.0 . 1 |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | ’ ; : |

Alternate DMS server: | ; ; : |

[Jvalidate settings upon exit Advanced

o1 s

Example:

PC configurations:

IP address: 192.168.0.5
Subnet mask: 255.255.255.0
Default gateway:  192.168.0.1
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Establish communication
a. Open the SMT programming software, and select “New”, as shown in the left below.
b. Click menu operation “Operation —>Link”, as shown in the right below.

Select Type
—SMT4
Station name lSration

* New 53-:?4—::21—R3 0

(v SMT4 (" SMT

OK Cancel

c. Select TCPIP of programming cable connection, and click “Link”

Link Com Port X
—~Select COM Port

Port: [TCPIP:10.1.100.5(Intel(R v|

TCPIP: |fc-16-07-10-02-37 ~|
Refresh | 10.1.100.3( ) | ochersurs|
Mode ——

(+ Single

(" Search ID | I_l.'-

d. SMT programming software is successfully connected with SMT.

TTTACESTOORRrTE T

SMT X

&

! Connect Successfully!

OK
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Write simple program

a. Write a simple program: Click on the far left of line 001 in the programming area, and then click the icon “M” in
the Ladder toolbar, as shown below; select MO1 and press OK. Refer to “Chapter IV: Ladder Programming
Instructions” for the detailed programming method.

File Edit Operaton View Help

S PIEEEEECEE

* | Coil/Contact: Capacity: 2400 free space. PC Mod ~
[l New Praject Symbol:
i Station *Used 001
1:123456789ABC
721234 Edit Contact X
®:123456789ABC z ]Q ]Y M ]N aqr
@ 12345678 P 1 Internal auxiliary relay
¥ +| 01-7F Syrbol

¥: 12345678B9ABC

G Type-
M 1234567B9ABCDEF ..J e

(* STR (" STR NOT

T: 123456789ABCDEF ..

C: 1234567 89ABCDEF .|

OK | Cancel
R: 1234567 89ABCDEF .|

006

G: 1234567 89ABCDEF ../

H: 1234567 89ABCDEF ../ 007 |

=1IBEGE

L4
a4

A8

0 40l 4ol 4F 4 <

% Click “View/Ladder toolbar” on the menu if the Ladder toolbar is not displayed on the screen.
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b. Use the key “A” on the keyboard (or icon “A” in the Ladder toolbar) to draw a line from coil M to the rightmost

unit of the programming area, as shown below.

F'|e Edit Qperation Ewew Help

EERRECIEREEE] 'QI@II@@ LY

File Edit Qperation Yiew Help

@ﬁ D&M E (E e S ] [@) ! 8]

x[coil/contact: o Capacity: 2397 free space.

PC Mod A

* | Coil/Contact: Capacity: 2397 free space.
Symbol 2

= New Project

- Station *Used 001 [

I: 123456789ABC
Z: 1234 Edit Contact/Coil v

®: 123456789ABC o lr  |& Ju = |z Al»

Q: 12345678 P: 1 . e e
Y¥: 123456789ABC 1-8)  Symbol ﬁ ;e[t ? n;“t

M 123456 789ABCDEF .. > A= — = |
T:123456789ABCDEF ..
C: 123456789ABCDEF ../
R: 123456789ABCDEF ...

G: 123456 789ABCDEF ..

H: 1234567 89ABCDEF ..

Proj tl =
ik Ver: *.* Status: Stop ‘offiine I

%D+

dialog box and press OK, as shown below.

% Refer to “Chapter IV: Ladder Programming Instructions” for the detailed setting.

|-||-| AF 4F 4kio b0 dbiol b0 4iio T8I0 &

PC Mod ~

W
>

éyx? &

!

=[ll=ISh
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d. Test the program: Select the menu operation “Operation—> Write”, as shown below, to write the sample program
into SMT controller.

View Help

Link... =)
Network set.. —
5D Card »
IAP Update »
Menitor IC
Simulator
Sirmulator Control
Run Cirl+R  iC
~ Stop Ctrl+T 1
Power
Pause Ciri+lU i€
Quit Cirl+Q
icl
icl
Compare... cl
Check Error
RTC Set... el
Analog Set... il
Password...
Language icl

Module System Set...
I

d. Click the button “RUN” on the toolbar, when the system pops up the dialog box “Read program from the
module?”’; select “No” to control SMT running, as shown below.

File Edit Operation

ew Help
SllELIGERIEFIEEIEES SO
% | Coil/Contact: = Capacity: 2396 free space. PC Mod ~
= New Project SgubalS Qo1
- Station “Used u—
1:123456789ABC
Z2:1234

X 123456709ABC

Q: 12345678 P:1 Message X

Y. 123456789ABC Do you want to read program from Module 7
M 123456 789ABCDEF ...
*

T: 123456789ABCDEF ...

C: 123456 789ABCDEF ... 008
F: 123456789ABCDEF ...

006
G: 123456 789ABCDEF ...
H: 123456789ABCDEF ... 007

W
>

1 4F 4F ol a0l dFo dho divo dFo dFo R o W & SIS BB IEE I EEE = e
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f. Select the input status tool dialog, click coil MO1 to make it ON, when output QO1 is enabled as ON, as shown
below; the highlighted part is enabled, and output Q01 is ON.
Refer to “Chapter I1I: Programming Tool” for more information about the programming software.

File Edit Operation View Help

EE®

Coil/Contact:
- New Project Symbol:
. Station
*: Btatus ON
1:123456789ABC
Z:1234

X 123456789ABC
Q: 12345678 P: 1
Y: 123456789ABC
M 1234567 89ABCDEF ..l
T: 12345678 9ABCDEF ..
C: 123456 789ABCDEF ..l
R: 12345678 9ABCDEF ..
G: 123456789ABCDEF ..l

H: 12345678 9ABCDEF ...

RECHGRIEFIECEOED O]

Capacity: 2396 free space.

PC Mod ~

Q01

00 |
ooz
nput Status Tool
1 23 45 &&78 S3BC
T [ ) 1 ) 2 2
= [7)] 7 (A 2 2 A A A
z [AEAE
0 12 345678 %ABCUDETF
o= ] M| 0] A (A 1 0 L A L
[wox =] (7112 P A P A P L A 2
006
oo7

|1/0 Link Status Tool

rMemory Space ———————
wos-01: [ofo]ofo]o]o]ofo]
|| we-woe: [o[ofoo[o[o]o]o]
w2e-wi7: [ofofofo]o]o]o]o]
waz~si25: [e[oefo]o]o]o]o]
|| wa0-sza: [o]o]ofofofo]o]o]
wag-wa1: [0[0]efo]o]o]o]o]
wse-was: [0[00[o[o[o]o]o]
|| wes-as7: [0]o]o]ofofo]o]o]

[ a8 38| 5ol o) ol ] [aeo] ol [aFeal ol ol [af 21 3] [ (251 [0 (5 (%5 (25 8] 280 ) [

w

S0 EE
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Chapter 2 Installation
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INStallation and fIXING .....c.eeeieeeieeie ettt et e e te et e et e eateeeteesbesateestesseesseeesaessbessaesseesseesneesnaesneenneennes 23
WTIIIZ ettt ettt ettt et et e et e et e eateeateesteeateesteeateseseemseanseenseeeseanseenseanseaaseensesaseanbeenteenseenaeenseenseensennsenns 25

Wire siZ€ and IOCKING TOTQUE......eccvieiieiieii et eie ettt et eteeteeteetesteeteeas sosesssssssssssnsonsossassessnssnsanses
12/24V DC INPUL WITINZ ..o euveeeteeereeiteeteeeieeteeteetestesetesstesetessaesssesssesssesssesssesssesssesssesssesssesssesssesssesssessesssesns 25
TOO0~240V INPUL WITINE ..cvveeereeireereeiteeteeteeteeteetestestesetesetessaesssesssesssesssesssesssesssesssesssesssesssesssesssesssesssessenns 26
SENSOT INPUL WITIIZ ..e..veeevieetientiettetteteeteeteeteesbeeteeseesseesseesseesseesseenseenseenseenseenseeseenseenseenseenseenseenseenseesseenses 26
REIAY OULPUL WATIIIZ ... vve ettt ettt ettt sttt et set e st e st e setessteeatesaaesseessaesseesasesssesssesasesssesnsennsennnenns 26
TTanSIStOT OULPUL WATIIIZ .....eeuveeeieeireeeeeieeiteetteeeteseteeeteseteeeteseteeetesatesseesstesseesseesssesssesseesssesssesssesssesssesnsesnsessnenns 26
10 Link or remote IO Link (for RS485 tyPe ONLY) ..c.coevieiiriieiieie ettt ettt 27
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General specification

iSmart is a miniature smart Relay with a maximum of 44 I/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

Supply voltage range

DC type: 12/24VDC
AC type: 100-240VAC

Average current

DC: 12 points: 300mA;
20 points: 400mA
100-240VAC: 90mA;

Wire specification

14AWG /0.8NM

Programming

Programming language

Ladder diagram (Ladder) /functional block diagram
(FBD)

Programming space

600 lines under Ladder, 500 functional blocks under FBD

Program storage medium

Flash

Execution speed

5 msec/cycle

LCD display

4 lines x 16 characters

Timer

Maximum number

Ladder: 31; FBD: 500

Timing range 0.01 59999 min

Counter

Maximum number Ladder: 31; FBD: 500

Maximum counting range 999999

Accuracy 1

RTC

Maximum number Ladder: 31; FBD: 500

Accuracy Imin

Effective time parameter Week, year, month, day, hour, minute

Comparator

Maximum number Ladder: 31; FBD: 500
Current value of analog input, timer, counter, temperature
input, analog output, analog input parameter, addition and

Comparator input subtraction, multiplication, and division, PID control,

multiplexing, ramp function generator, data register and
other functional blocks
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Operating environment

Protection grade

P20

Vibration resistance

IEC60068-2-6
0.075mm amplitude/1.0g acceleration

Operating temperature

-4° to 122°F (-20° to 50°C)

Storage temperature

-40° to 158°F (-40° to 70°C)

Operating humidity 90% RH, no condensation
8-point module 190g

Weight 10-point /12-point module 230g (type C 160g)
20-point module 345g (type C 250g)

Safety certification CUL, CE, UL

OoVC ovCcl1l

pollution degree PD2

altitude less than 2000m

Digital input

Input current 3.2mA @12/24VDC

1.3mA@100-240VAC

24VDC: <5VDC

Input OFF voltage 100-240VAC: < 40VAC
24VDC: > 15VDC
Input ON voltage 100-240VAC: > T9VAC
24VDC: S5ms
Input ON delay 240VAC: 25ms 120VAC: 50ms
24DC: 3ms
Input OFF delay 240VAC: 90/85ms 50/60Hz; 120VAC: 50/45ms 50/60Hz
Input characteristics PNP, 3-wire
High-speed input frequency 10kHz
General input frequency <40 Hz

Protection

Reverse voltage protection required

Wire specification

14AWG/0.8NM

RS485 Wire specification

14AWG/0.8NM

Analog input

Specification

DC host module: 12bits
Extended analog input module: 12bits

Analog input range

DC host module: 0~10V DC voltage input
Extended module: 0~10V voltage input or 0~20mA

current input

Input signal OFF voltage

<5VDC (same with 24VDC type digital input)

Input signal ON voltage

>9.8VDC (same with 24VDC type digital input)

Isolation

None

Short-circuit protection

Provided

Analog input quantity

Host module: A1~A4
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Extended module: A5~AS8

Wire specification

14AWG/0.8NM

Relay output
Contact medium Ag Alloy
Current level 8A

Maximum load

Resistive load: 8A /point

Maximum response time

15ms (general condition)

Life

100k times of operation

Minimum load

16.7mA

Wire specification

14AWG /0.8NM

Power specification

0-240VAC

Transistor output

Maximum frequency of PWM
output

1.0kHz (0.5ms on,0.5ms off)

Maximum frequency of general | 100Hz
output

Power specification 30VDC
Current capacity 0.5A

Maximum load

Resistive load: 0.5A/point;

Minimum load

0.2mA

Wire specification

14AWG /0.8NM
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Type selection form
Part Number Power Digital In Digital Out Analogue In Analogue Out HMI Comments
SMT4-EA-R10 100-240VAC 6AC 4 (BARly) . - Yes
@ SMT4-EA-R20 100-240VAC 12 AC 8 (BA Rly) . - Yes
g SMT4-ED-R12 12-24VDC 8 DC* 4 (8ARly) 2 (0-10V) - Yes 2 High Speed Inputs (up to 1kHz)
=3 SMT4-ED-R20 12-24VDC 12 DC*! 8 (BARly) 4 (0-10V) - Yes 2 High Speed Inputs (up to 1kHz)
?:3 SMT4-BD-R12 12-24VDC 8 DC* 4 (BARly) 2 (0-10v) - No 2 High Speed Inputs (up to 1kHz)
= SMT4-BD-R20 12-24VDC 1206 8 (8ARly) 4 (0-10V) - No 2 High Speed Inputs (up to 1kHz)
SMT4-CD-R20 12-24VDC 12DC*! & (BARly) 4 (0-10v) - Yes 2 HSI (1kHz), RS485 Modbus, Link
73 SMT-MA-RS 100-240VAC 4AC 4 (BARly) - - - Maximum 3 per Base Unit
E SMT-MD-R8 24V0C 40C 4 (BA Rly) - - - Maximum 3 per Base Unit
:,: SMT-MD-T8 24VDC 4DC 4 (0.5A Tn) - - - Maximum 3 per Base Unit
§ SMT-MD-4Al 24VDC - - 4 (V, mA) . - Maximum 1 per Base Unit
g‘z: SMT-4PT 24VDC - - 4 (PT100) - - Maximum 1 per Base Unit
Al SMT-2A0 24V0C - - - 2 (V. mA) - Maximum 2 per Base Unit
SMT4-BD-T12 24VDC 8 DC* 4 (0.5A Trn) 2 (0-10v) - No 2 PWM (0.5kHz)
e SMT4-BD-T20 24VDC 12 DC* 8 (0.5A Trn) 4 (0-10V) - No 2 PWM (0.5kHz)
§ SMT4-BA-R10 100-240VAC B6AC 4 (BARly) - - No
=3 SMT4-BA-R20 100-240VAC 12 AC 8 (BARly) . - No
§ SMT4-ED-T12 24VDC 8 DC*' 4 (0.5A Tn) 2 (0-10v) - Yes 2 PWM (0.5kHz)
E SMT4-ED-T20 24VDC 12 DC*' 8 (0.5A Tm) 4 (0-10V) . Yes 2 PWM (0.5kHz)
SMT4-CD-T20 24VDC 12 DC*! 8 (0.5A Tm) 4 (0-10V) - Yes 2 PWM (0.5kHz), RS485 Modbus

»¢ 1In case of standard module, there will be Keypad and LCD display, and the maximum I/O points may be
increased by 4 points of Keypad input Z01~Z04.

% Refer to Chapter VI: Hardware Specification for details on the models.

»¢ SMT is compatible with SMT module.
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Installation and fixing

DIN-rail fixing

SMT controller may be fixed directly with DIN-rail. After the mounting support in the back of SMT host
or extended module is pulled out, the module can be fixed on the rail, and the extended module be connected
to the host with expansion connector (press the button as shown below). SMT can be used alone or with a
module.

LUONMELT R

|| D OICHDED DD ||| I:all ﬁmmmllll Extended key

B0

&

Dirr Rail
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It is suggested that a clamp be mounted at the rail end to fix SMT on the rail (as shown below).

[

Fixing IcTalmp

e
L1
_—

J

(.

s D Badl

o

Direct fixing
Pull out the mounting support in the back of module and use M4 screws for fixing SMT directly (as shown below). For
installation of extended module, the module should be moved, connected with the host and fixed with screws after the host

)
(]

=T maxzo(#8x32)

| ap
&

is properly fixed.

o
[s]e e Te] Cp [a]e]

(]

MAX20 (53x32)
o \ o (FSX

3

N

St

o
00 Q0 0D Q0

=

(7]
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Wiring

& Output/input signal wire should not be parallel to high-voltage power line or placed in the same duct with such

line.

A It is suggested that fast acting fuse or circuit protector be connected in each output section to avoid short

circuit.

A Power and Signal cables should be selected by the following conditions:

Use Copper Conductors Only, and minimum temperature rating of the cable to be connected to the field wiring
terminals, 105°C.

A Les cébles d’alimentation et de signal doivent étre sélectionnés selon les conditions suivantes :

Utilisez uniquement des conducteurs en cuivre et une température minimale du céble a connecter aux bornes de
cablage sur le terrain, 105 ° C.

24V DC input wiring

== 0-10% Analeg. = - 10V Analeq.
I ) 1 2 1 4
| | | | | I
1141 a4
0l Rl (] 17 Qo adln
+! —n|1n2 | —| JDI——
=21y o RARANAR lg TR
':'r-,_ ?i‘@ 3 T@ Sty
=IVDE=T Y s 1 1

G0 Qo00 0000 COCOeee
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100~240V input wiring

LIL) @
100..240V AC ~  —TE717] Tt
50/60 Hz L3O
N(LZ) 3
|00 0000000@ |
=
o N ——— X ||
12/24V input wiring
Fuza 1
D M+ —
ar o
/v -
EL H BN EL ﬂ Bh
BK LB
. -

J[ﬁ@hﬁ

Relay output wiring

Dn
g "

&

T

LiL) ©
=
Ei’@j

N(L2)

T

i
|

[%]%] PQODY Y0 QP20 e8eee
| I — LN | el

Ly

I

2 e i
DL 28 O @ “ S 05 A T B Lo R TS 5 R s By 15 S o ”
u: ______________________________ =____=:____:H
.'r—u
e oA ‘ A _———
0-240V ~ Liv ¥ |
_ — rm
50750 Hz LJ‘
v P
—_
Transistor output wiring
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H::=:::::::::::::::::::::::::::::::::::::::H
I O 1
I I
L H:__ah___'-"_"f _______________________________ =
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e
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l\:"f'l _——" it |
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IO Link or remote IO Link (for RS485 type only)

)

H\

i
il '

®

Al A2 A3 A4 A B '|' A'IAEABM_ A B |I|A1.~‘\2A3M A B
N ) s VA N
‘_‘Ou( GO0 OOQLOOJL ee o9 s bk 00000000
A
[ R 1 | [
7/ RS485 )/ RS485 ) RS485

Common ground is provided for SMT power supply and I/O port inside.

When used as 10 Link, it can be connected to 8 machines (ID: 0~7) at most.

When used as Remote I/0O, it can be connected to 2 machines (host & slave) at most.

2 Refer to Chapter VIII: Functional Specification of RS485 high-performance Type for details of RS485 type.
(D) -1A fast acting fuse

(2) - Surge absorber (43V DC)

(3) - Surge absorber (input 100~240VAC: 430V AC)

(4) - Fuse
(5) - Applicable standard: EIA RS-485.
Fuse description

When using SMT machine, fuse must be prepared by customer.
Fuse category is JDDZ,1A.CLASS CC.
Battery installation instructions

SMT machine has battery installation slot on the back, the factory machine does not install batteries, customers
need to install according to the need.
The battery model is CR1220.

A To avoid explosion or fire, install the correct type of battery.
La machine SMT a un emplacement d’installation de batterie a 1’arriére, la machine d’usine n’installe pas de

batteries, les clients doivent installer en fonction des besoins.
Le modele de batterie est CR1220.

A

Indicator

Pour éviter une explosion ou un incendie, installez le bon type de batterie.

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

Status

Description

Green normally on

SMT is in standby state after power-on

Green blinking

SMT is in running state

Red blinking

RTC error

Red normally on

System program error
Brown-out circuit error
User program not available
Logic error of FBD program
Extended I/O error
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PC programming software SMT Client
The programming software SMT Client has two editing modes: Ladder diagram (Ladder) and functional block

diagram (FBD).
SMT Client is characterized as below:

1. Program can be established and edited simply and easily.

2. Program can be saved in PC and reused, or directly uploaded from SMT for saving or editing

3. Program can be printed for reference.

4. SMT program can be tested in the simulation mode while it is not downloaded.

5. 10 state can be monitored on a real-time basis or changed forcibly while SMT is in the running mode.
Install the software

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

i3 setup - SMT Client V4 - X

Welcome to the SMT Client V4
Setup Wizard

This will install SMT Cliert V4 0.07 on your computer

It is recommended that you dlose al other applications before
continuing

Cick Next to continue, or Cancel to exit Setup

Nexd > Cancel

Start screen

Start the software SMT Client when the start screen below appears to enable the following operations:

Select Type X
suT4
Station name |Station
& New |SMT4-EA-R10 |  |LapDER v
¢ SMT4  ( SMT
| OK Cancel

Create ladder diagram
Select the menu “File (F) —> New (N) —> ladder” and enter a new ladder diagram (Ladder) program editing

environment.
Create FBD
Select the menu “File (F) —> New (N) —> FBD” and enter a new functional block diagram (FBD) program
editing environment.
Open an existing file
Select the menu “File (F) —> Open (O)”, choose a file (FBD or Ladder type) to be opened, select the file name
and click to open it.
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Ladder programming environment

The Ladder programming environment includes all programming and simulation functions. Select the menu “File (F)
—> New (N)”, choose the Ladder mode and SMT type, set the number of extended connections, and select the

corresponding SMT version (as shown below) to begin new programming.
Select Type X

SMT4
Station name IStat ion

* New Isrﬂq—m—mu j Imnmj
@ sMT4  sMT

OK Cancel
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Menu, icon and status display

Ladder programming environment includes the following menu, icon and status display.

1. Menu bar: 5 menu options, including File, Edit, Operation, View and Help; for SMT communication setting,
special functions, display setting, help information and other functions are configured.

2. Tool bar: The icons from left to right are:

Creating a new project, opening an existing project, saving the project and printing the project;

Keypad, LADDER programming interface, HMI/Text editing, symbol (comment) editing

Monitoring, simulation, simulation control, change of control mode (run, stop, quit), reading program from
SMT, writing program to SMT.

A2 34

3. List of used resources: The resources used by the current program are listed and marked with below each used
coil or functional block.

4. Free space available for the program.

5. Current mode display: Programming mode, simulation mode and monitoring mode

6. Ladder tool bar: Coil and functional block instructions can be selected for editing.

[ile_Edit_Operation View Heip] @

EENCIMEILE FIEIEEEEEDE o
= |Coil/Contact: Capacity: 2400 free space. 0 CEC Mode: Program_> B A
Bl New Project Symbol:
Station T 001
1:123456789ABC e
Z:1234 002
X:123456789ABC
@: 12345678 P: 1 003
Y: 123456789ABC
M 1234567 89ABCDEF .. [IIE]

T:123456789ABCDEF ..
005
C: 1234567 89ABCDEF ..

R: 1234567 89ABCDEF ..
006
G: 1234567 89ABCDEF ..

H: 1234567 89ABCDEF ..

007
L: 12345678

(] 008

More... |

A HE HE R dFeol HRo) dbeol Hpel dfol HFiel dfol il 4 o ol o 2
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Programming

The icon can be clicked or keys on the keyboard be used for programming with SMT Client. The program
instructions are illustrated below.

He

Edit Operation Vie

E w Help
BEe E@E | b E e E K oeE e~ n e
“ % | Coil/Contact: Capacity: 2400 free space. PC Mode: Program

[ New Project Synbol:
- Station

*Used
1:123456789ABC

001
Z:1234 % Click and release
X 1234567 89ABC I
X

12345678 P 1

le ||¥ I R
Internal aufiliary relay

v |~ §-F Symbol

Contact Type

Y. 1234567894BC

M 1234567 89ABCDEF ..
T: 1234567 89ABCDEF ..
C: 1234567 89ABCDEF ..  5TR " STR WOT

R: 1234567 89ABCDEF ..

G 123456 789ABCDEF Ll Cancel I
o7

H: 1234567 89ABCDEF ..

L: 12345678

D0 08

Maore...

i Click and move cursor
R E o 4&5@% 0 RE0 o dPo il R [ J S R G RSB E - e
Use the key or symbol “A” and “L” and connect various coils; the rightmost is the programming column of output
coil.

—
fle Edit Operaion View Help

BE e ODEE > HE F0 @ N0 x 54
- X | Coil/Contact: Capacity: 2395 free space. PC Mode: Program A
B New Project Synbol : HoL ToL

Station sUsed 001 —| I O—

I:123456769ABC ‘

03 3]
z 1234 we b ‘A”

X 123456789ABC “L”

Coil output

: 12345676 P 1 003
¥:123456789ABC
M 1234567BIABCDEF .| 004

T: 1234567 B9ABCDEF ..

005
C: 123456789ABCDEF ..
R 1234567B9ABCDEF ../
006
G: 123456789ABCDEF ..
H: 123456789ABCDEF ..
oo7
L: 12345678
Do 008
More... \

z nnn “A”&“L” “\ I"\ 5
R e e e e 0 ) e e | & 2y o2 v
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Simulation mode

SMT Client has built-in simulation test function to enable simulation test and debugging of program while it is not
downloaded to SMT controller. While SMT Client is not connected to the controller, click the icon RUN to enter the
simulation mode, as shown below. Some display characteristics in the simulation mode are also shown below.

File Edit Operation View Help

BE e DEE ~ EHE @) eeEeN

= | toil/Contact: TO3 Capacity: 2391 free space. PC Mode: Simulator ~

E- New Project HOIL
Stetiog Enter simulation mode ot |11
MOs
21234 we - H——
X:123456789ABC b
0: 12345678 P 1 O
¥: 123456789ABC
. Display color
M 12345670 9ABCDEF ] ok play Current value of
T:123as670sancoer ) | * [0 0000 GIAGEEEE changed when .
functional block
- = [1| [P0 [0 66 60 66
€:123456789ABCDEF .. enabled
z [IEEE
R 123456789ABCDEF L. D dod 34 56 78 9AEBC
Hox =] I (6] i (1 0 | ) ) (L
: DEF ..
et %[al 033 102, 2. 5 L
: 1 :::::::“E‘CDEF - Force 10 points uur
' Control coil
D: 008
More...
< HE » i
A A [T T L | B P - L P 7 TR P (RS D TR MR AR (S T M IS | (T =)
4F 4 HE| HEA0! 0! [0 (i) HRa0] R0l bl R [0l 4E 0] o] Lol 6] 0] bo! 15 15 Lo) 18] 6] =61 | == (1] ] [ 55 i |
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Establish the connection

The procedures for establishing the connection between PC programming software and SMT controller are described
below:

a. Select “Operation—> Link...” in the menu, when the serial port selection window pops up, as shown below.

F
[Operation || View Help

I Link... I 1
E MNetwork set.. -
N SD Card 3
1l I
Monitor Link Com Port >
Simulator | ~Select COM Port

Simulator Control

Run
v | Stop
Power

Pausze

Quit

Read

b. Configure the correct IP address of PC and SMT device, select the correct TCPIP of the connection between SMT

controller and PC, and click “Connect”.

Ctrl+R
Ctrl+T

Cirl+U
Ctrl+Q

Port: I'ICPIP

-~

TCEIP: IDZ—DD—DD—32—05—4S

Refresh |

-

192.168.0.3() | OtherSG3|

—Mode
f« Single

{~ Search ID ||_'- |E'.3l

Tnlink |

c. The PC Client programming software is automatically connected with SMT controller.
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Write program

As shown below, click the menu “Operation—> Write” to write the edited program into the connected SMT
controller; or click the icon WRITE in the programming tool bar to write the program.

Edit | Operation | View Help

& L 3@l [§ X [ o ] @

Network sl Capacity: 2400 free space. 1
New P SD Card >
! IAP Update 5 -
Moenitor iC
Simulator
Simulator Control 002
Run Ctrl+R  IC
¥ Stop Cirl+T
: 1 003
Pause Ciri+U  IC
Quit Ctri+Q
CDEF .. 004
Read
cer .
005
Compare... CDEF .|
Check Error
iCDEF .|
RTC Set... 006
Analog Set... CDEF ..
Password...
e ICDEF .. i
Module System Set..
I .
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Online monitoring

SMT programming software allows online monitoring of the running program state, forced control of IO state
and change of mode (Run, Stop or Exit).

e Edit Operation i

EEDEORRERE QD Ok

= | Coil/Contact: M@+ Capacity: 2391 free space. PC Mode: Monitor
= New Praject Symbol ; R . m;;t{k\ RUN/Stop o1 1
fon unning/sto ARE Rl 20
Saen = Status ON g p O_ ['3'3-'3'3 ] &
L1 234568340 control & Active tircuits 4]
Z:1234 }_._ change color
X: 1234567 89ABC o : 1
- 00.00 _ 1400 00 s
@ 12345678 P: 1 / O Lo ] 'ozi {J - Eb
L]

Y. 1234567 BIABC

Input Status Tool

M 123456789ABCDEF 5| 'ﬁ]ﬁﬁjﬁmﬁé{ﬂﬁlﬁ&lfﬁ] Display color High light coil
- = o vi t
T: ]ZS!EBTSQABCDEF 20 | - ﬂf@@i@ﬂlﬂ o [BEJE Changed When to view curren

C: 123456 789ABCDEF ..l  [A| @ AR

145678 9 enabled
R 1234567 89ABCDEF ..

5§ (312 1 () (3] [3 A e e

G: 1234567 89ABCDEF .| InoEEE ol
H: 123456789ABCDEF .| / 007
L: 12345678 . .
o Control coil Status bar: Showing file name,
oog

More... version, mode, type, ID and other
< i information 5
WA GEE, - B X 5 | J G /-’ i=l] s [
= = A O] RO D D A O A O 0 o [ 0 = S e [0 T ) [ T w| =] En

»¢ SMT does not support online change of program control logic in the running mode. All logic editing (including
coil, timer, counter and functional connection) must be written while SMT is in the stop mode.
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Run menu

The Run menu includes some system setting functions to enable function setting while SMT is connected or not
connected. The detailed reference is listed below:

Run menu Function description

Link Select the communication port of PC software and controller;

Network set Set network communication related parameters, and network input/output map;

SD Card Set storage card operation;

Monitor Run online monitoring function and change coil state when SMT is connected,

Simulator Test and debug program while SMT is not connected;

Simulator Control Set user-defined control of simulation;

Run Change to the running state and enter the monitoring mode while SMT is
connected, or enter the simulation mode while it is not connected,

Stop Change to the stop state while SMT is connected, or exit the simulation mode
while SMT is not connected,

Power Simulate the power down state in the simulation mode;

Pause Suspend in the simulation mode;

Quit Exit the monitoring/simulation mode;

Read Read program from SMT controller;

Write Write program into SMT controller;

Compare Read program from SMT controller, and compare with the current PC program;

Check Error Check errors in user program;

RTC Set Set real-time clock and summer-time/winter time while SMT is connected;

Analog set Set the gain and offset of analog input AO1~A0S;

Password Set password to control access to the current program written into SMT;

Language Set the menu display language of SMT controller;

Module system setting Important setting function of SMT system, including module ID, function setting
of RS485 type and extended settings;
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558

As shown in the figure below Compare, RTC Set, Analog Set, Module System Set

Compare FY RTC Set x
rTime Set
Week (rg ~| EBEC Clock
Index I Line | Differenc Type A —I
ool 0ol Parameter Hour:Minute H | 17
ooz 003 Parameter
Year.Month.Day | 21 . I 1 . 1
003 301 Coil
004 301 Coil Daylight saving— |
Mode: |Nc 'I
ans 301 Coil ——
Qog 301 Function bleck M- l__[ l__[ 8 I__I
: |1 - D:|n - H: |1
a7 302 Coil | Winter
[k} 302 Coil 5 I -
A v M: |1 - D: |0
nne Elilel il
< > Time Zom
{ v Enable e o = ‘
O ICanr.el
Module System Set *
rSet ID —Remote I/0
I = NO
= 1
Analog Set *® Current ID: ' Master
AL —AS New ID(00-9%): I 1
Gain(1~999) : IlrJ Gain(1~989) : |10 " Slave
Offset (-50~+50) = |+0 Offset (-50~+50) : |+n ~Set Expand I1/0 Others
¥ M Keep
rh2 A& I/0 Num: Ig vl
Gain(1~999] : IJ.U (L=t 2 Ilﬂ [ C Keep
[~ Back Light
Off: -50~+50) : [+0 Offset(-50~+50): |+0
set (-50~+50) |+ | [T I/0 Rlarm [z set
A3 A7
Gain(1-999) |w Gain(1-995) IlU rR5485 Set———— ([R Format Set—
.Io l .
Ofrseu_50~+50,:|+g Offset (-50~+50) : |+g ComgHod=] 0/1/2. (i & Unsigned
Y] cas Baud Rate: |33400 'l " Signed
in{l- g Gain(1~999):|
Gain(l~-893): |10 10 Coil Record
Offset {-50~+50) : [+0 Offset(-50~+50) |+U * None ("M (N Cancell
Range: IIZIl—lIII VI SUM=0
OK I Cancel |
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HMI/TEXT

HMI functional blocks: Status information displayed on 16*4 LCD of SMT includes:

1. Current and preset values of functional blocks, including timer, counter, RTC, comparator and DR register; the
preset values of these functional blocks can be modified by the displayed HMI in the running mode.

2. Coil status, including input I, key input Z, extended input Z and auxiliary coil M; status of M may be modified by
the displayed HMI in the running mode.

3. Analog input and output values, including analog input A, temperature input AT and analog output AQ.

4. Built-in ASCII characters and characters of other languages; 85 built-in Chinese characters; 60 user-defined
Chinese characters.

5. Phone number for SMS warning.

Enter HMI/Text editing and parameter setting interface, as shown below:

e Edit Operation View Help

IE® [ -
j [|BEE o |moz  |mos | nos ]Hﬂb |moe  |#07  |moe  4|»]

3- New Project ' Timer  [Tol Current(unit) v|
- Station Counter  |c2 current(unit) v|if G

RIC  |RO3 Preset |

| 5 Compare [G04 Reference(unit) v

[T Display T |10l (unic) ¥ DR]DS viJPreset{un:'l
..

{02 (unic) ~| {[hi | |no3 - I
|x03 (unit) | e B

i
= i
CK

Analog-Display Set

1

r Phone Number-

[m—_P1
©

Z Z04

¢ Multi Languade (= Chinese({fixed) { Chinese(edit)

st Toreaas

P7#3%E" (%4, =, /0123456789: :<=>7@ARBC
DEFGHITELNNOPQRSTUVHEYZ[4W]B_"abcdefs

...............

hijklmnoparstuvwzyvze!| *o addadéééeill
sz ABBTOEEE SMREINHOOPCTYEXUUYNNBHES 0T
eI aByS2TlwEBRAYC =" J¥uRARE
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HMUI/TEXT editing steps: The steps (D~ are shown and described below:

]D(I)IIIIIII[I@DJ%I”

""" MO2
1 |H02 |mos | mos |Hos |moe |mOv | mEos ||

*Used 4 O

1:123456789ABC ;
E: TOL=50.00S¢c umumm— 101 Current = coz
z: 1234 TOL=##. ##56C ™ |10 corront (amst) I (U
. ATOTHTEST _ <qummme GHE
X:123456789ABC og Compare Ro3
* I 7

; . Display timer,counter, RTC
Q: 12345678 P: 1 : T
) fhepley udsdsif progfam -

|
— ] R

fun

Y. 123456 789ABC Enalog Digflay Sc§... |

H
— Phone HNi 3 . __I —O—
M 133455?39ABCDEF = = ) e | CEibal I
T:123456789ABCDEF ..l
* & Mulfti Language ( ChHinese {fixed) " Chinese (adit)

C: 123456789ABCDEF ..l ~Text fnput

- ©
“HPuE’ ()*+,—.\{\0123456?89:;<:>?@ABC

R: 123456789ABCDEF ../ =
* DEFGHITELMNOPQRSTUVHEYZ[4W]O_"abcdefg

G: 123456 789ABCDEF .. hijiklmnoparstuvwzvz+s|-6 adaddééeciii
= ifadEfvadoanidnionnfkf~AcELNGSZZaéetnn
H: 123456 789ABCDEF ..l §zzABBIIOEREIMMKIMNHONPCTY S XUYNMTBHEZNA
sEQ aBvE2TlwEAR¥ o e J¥0HARE
L: 12345678
D: 0
£
Enter coil HO1.
Enter the HMI/TEXT editing interface.
Select letter “T”
Select letter “E”

Select the current value of timer TO1
Select the current value of timer TO1 (with unit)

DEPO®®OE

Select the preset value of timer TO1 (with unit), which can be modified when HO1 is displayed on LCD;

HO1 setting mode 1: download program into SMT controller; press the key SEL to display HO1 content on LCD when
stopped (as shown in the left below); put 101 to ON to enable HO1 and display HO1 content on LCD during running (as
shown in the right below).

1213 14 1516 M A2 11215 M 5 18 A1 AZ
SleXelolelols D000 QO OOOOQOOO
DG 24V | NPUT BXDOI AT, AR O~10V] DC 247 | NPUT BxDO( AL, AZ O~10V) !
= [——— | I Press “1” or ““|” to select other H coil;
"___’ iD — I . IL Press “SEL” and then press “1” or “|” to change the
Vﬁ @ . preset value of TO1, and then press “OK” for confirmation

X

Z
s

@ 9 | (in this example, TO1=50.00sec may be modified, and
| . the present value of TO1 is edited and displayed on HMI).

g wny Cutput £XRelay /8A g wny  Oulput 4XRelay/8A
PP PP P R P D

Built-in ASCII characters and other languages:
There are various built-in languages, including English, French, Spanish, Italian, German, Portuguese and Polish;
In addition, it can be set to display in Russian or Turkish characters.
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Language Set -
{+ ENGLISH
" FRENCRIS
" ESPRNOL
" ITALIRNO
(" DEUTSCH Text Input
s | “H$%8" (M4, -, /0123456789:; <=>?0ABC
CHINESE (Simplified) -
 POLSKI DEFGHITELMNOPQRSTUVHEXTZ[V]B_"abcdefs
hijklmnovarstuvwxvezs |26 283486686111
C [russian | i FARENTAGOGGAUIONARF ARELNOS22acetna
$2zABBTIEER3MAEINHOOPCTVEXUMNUBHLINA
Cancel | ¢EQR aBv<2TLwEBRF¥Con s J¥URAAE

85 built-in Chinese characters: The content is shown in the HMI/TEXT editing window in the left below
60 user-defined characters: The editing method is shown in the HMI/TEXT editing window in the right below;
User-defined Chinese input method is described below:
1. Select “Chinese (Edit)”, when a blank or edited “Text input” box appears.
2. Click “Edit”, when the “Chinese input” dialog box appears.
3. Move cursor to “Enter Chinese”, enter user-defined characters, and click “Add”.
4. The user-defined characters are displayed in the “Chinese display” frame.
5. Click “OK” in the Chinese input dialog box, and user-defined Chinese characters are displayed in the HMI
edited “Text input” box.
6. Click “OK” in the HMI/TEXT editing interface, and user-defined characters are saved in the user program for

calling.
HMI/Text » |ontact: MOZ
Bl |moz  |mos  |mea  |mos  |mos | mo7  |moe 4] Bl |so2 |ms [ms |ms |me |mor [me ao] |
_ . |ase7EsABC Timee [ 4]
& 3 Timer e = Counter =
el B Counter | =] 4 o =t
RIC | LI 456789ABC G Compare ’7:
Geompaze [ =] lesgze pr1 o 1 =
I Display & Slw S ]
[T Displaw | _| 511| %] | .| |A5678B3ABC fnaleg Display Set... | . | = |;1; ﬂ | 7|
; - = = = Fhone B = : =
At o avisee ol <] = =] =] |4567BIABCDEF .. ——— e =] ear | Cancel |
s £ | - — - 4567 89ABCDEF L. - =
Rdd s = " Multi Langua
& x A567B89ABCDEF .. Text Impuc e
 Mulei Language (" [hineme(Iixed)) (' Chiness (edit) 4 Chinese Input
Text Imput Chinese Display
o e 4 app =
EEsH-—_=mAaAbARLTHEBEHSIESE [ BARF_—
ETFLEFREFEACLE T EFHEOERE | e
EBRFENHNTARFERERHREMNESR |
HEEENELEHBNESHFRRBLENT o : s
ERT _ —=
B |
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Example: HMI/TEXT function and input function of the key Z

HMI Text

HOL H02 HO3 HO4

il Texs

H2 203 g His His

G, 005 e B i

Display
Smalog Display Set...

Bhone humber

H display editing

|

TO1=00. 00Sec
TOl=##.#8Sec

i

Timer

ounter

G Cosppa

Rl

&
A N

1
Ou'k_g.lt &xﬁ,a Inv! ‘

| o

4 Key Z is set effective

W %

Power-on to run the program

Press “1”°(Z01) to display HO3

mmmmmm

1]

e L ."\_ Al

DC 24V | MPUT BXDILAL, AR O-100)

@@H@HE

s Eaian
f\r,rf "\r‘u“

S

Kl

DL B | MPLT BxD2{ AT, AZ =10

Cutput X Ralay /84

e
rﬁ LANT

QW GO o W

I ] | |
@ @ @ @

l& lé lé Ié
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il

2 fa e & s R e el
pRp AR
ki R A i S D .
: + (D Press “SEL” when the cursor blinks.

OO 24y | NPUT BXDEE A1, AZ O-~10M1
. @ Press“1”,“|”, “<" or “—” to move the cursor.
|_|:p : (3 Then press “SEL”, the blinking cursor changes to underline in the editable

W@ﬂ position.

@ @ @ Press “1” or ““|” to change digital value, and press “«” or “—” to confirm
Q@ the input and move the underline.
. ®

Press “OK” to complete editing.

: Cutput 4X Ralay r8A ‘

LAHT

WYY W 9

l$lélé |é’

: i SipirE

OS24V | MPLT BxDE1 AL AL Q=110

| Press “«<—” (Z02) to disable HO3, when the initial screen is displayed on LCD,
[D e J as shown to the left.

LN
§<® Press “|”(Z03) to disable timer TO1, TO2 and TO3.

Output 4XRaley /84

L
{h I.A.H.v

S s
(T S k) et
0 T £/
(=i} [=F] =t ca

] |

1
R ¥ ¥ &

&

Program comment

SMT programming software allows editing of comment, including contact coil symbol and full line of comment.
Contact coil symbol uses a form, and each contact coil address allows input of 12 characters (corresponding to 6
Chinese characters) to the maximum.

A line of comment may be used for description of a program function, and each line comment allows input by four
lines, with the maximum length of 50 characters in each line. Example of contact coil symbol and line comment is
provided below.
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Contact/coil symbol

Select the menu “Edit (E) —> Symbol” or click the symbol “...” or “More...” in the resource list for editing of
contact/coil symbol; enter symbol in the corresponding number after the coil is selected; the contact/coil symbol editing
function enables editing of all coil types and setting of display in the program editing area, as shown below.

le Edit Operation View Help

E Salect Model.
) v+
1 t’ﬂdo il @ |_| . M @ “ |ﬁ] ﬁ Element Type: |y ,i
el -act: Capacity: 23881 Program
ER Clear Comments 203 Co. | Sumisertr— | #:0sea | +:status
—{ E— 1ol start W
Find... L 102 Return .
Replace... 'Qna/
104
HMI/Text... ooz 105
106
Data Register Set.. F7TBIABC 52:
Analog Ouput Set... i78 P11 003 09
NQ Qutput Set... 10
/O Display Set.. i7BIABC i
v 3Contact iT89ABCDEF .. 004
5-Contact
e . +ew . 3TBIABCDEF .|
i 005
C: 12345676 9ABCDEF .l
R 123456789ABCDEF .. . ¢ »
D06
Display Enable
G 123456709ABCDEF ../ oK
" Contact/Coil % Both _I
H: 123456 789ABCDEF .. i  symbol
L: 12345678
o nng
1 [ ¥ 1p [
4F 4E 4F a0l HFo {Eol HFrol kol 4F0 4Fol
R

Line comment

Click the icon “W” in the Ladder tool bar to enter line comment editing.
After click of “W”, move cursor to the line to be commented, and then click cursor to release it and edit the comment

content, and finally press “OK” to complete editing, as shown below.

Z03 T03
o 1 O

= _|:l|'_' Qo1
1

w2 ! Release cursor N

) ir and edit =
o]

! L _| ! Releace and edit i

- Edit Comments x
CDEF ) ’
Line 1: ’

Start
DEF .| Line 2: l
CDEF Line 3: I
Line 4:

CDEF .l

OK I Cagrel |
ZDEF . f
CDEF .l s

Click and move

cursor

4o ol o 4fol 4o 45—0 4ol AfE™
IBEEE DS E A w'
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AQ analog output setting

Select the menu “Edit (E) —>Analog Output set” for editing of analog output, as shown in the left below. After the
setting dialog box pops up, use channel 1~channel 4 for setting output AQ01~AQ04.
When AQOx is in the voltage output mode, the preset value range is 0~4095;
When AQOx is in the current output mode, the preset value range is 0~2047.
The preset value may be a constant or the current value of other data types. See the following diagram for setting of
output mode and preset value, and refer to Chapter IV: Ladder Programming Instructions—AQ analog output
instruction for more information about display of output mode and other modes.
The preset value of AQ output mode is stored in the current value of register DRDO~DRD3, and preset value of AQ
output in the current value of register DRD4~DRD?7.

Edit Operation View Help

Select Madel... Analog Ouput Set X

Mode Freset

Undao Ctrl+Z
CH1I (1 =W | [0000d
Redo Ctrl+Y | J | J |
Voltage mode, reset value when
Clear Comments stop DRD4—-AQ output:00.00 V
Find... caz 1 ~|lw | |oooo
Replace... Voltage mode, reset value when
stop DRDS--AQ output:00.00 W
HMI/ Text...
S)"I"ﬂbﬂl... CH3 |l j |N j |I:||:||:||:|
Data Register Set... Voltage modgil A lvalue when

t:00.00 W

stop DRD&-
| Analog Ouput Set... |

NG Output Set... CHa |1 = 0000

1/O Display Set... Voltage modipy valus when
stop DRD7- a0 w [L:00.00 W

w  3-Contact

S-Contact OK | Cancel |

The above register and output are explained below:

Mode register Output register AQ output
DRD0=0
AQ output mode 1: . AQO01=732 (DRD4/4.095)
Channel 1 voltage mode, reset to 0 DRD4=3000 AQ output 7.32V;
when stopped.
DRDI1=1 DRD5=A01%4.09
Channel 2 AQ output mode 2: current | 5 AQO02=A01
mode, reset to 0 when Current mode | Current mode 0~500;
stopped. 0~2047
DRD2=2 DRD6=
Channel 3 AQ output mode 3: voltage | V01*4.095 AQO03=V01
mode, output maintained | Voltage mode | Voltage mode 0~1000;
when stopped. 0~4095;
DRD3=3
AQ output mode 4: current » AQ04=500 (DRD7/4.095
Channel 4 mode, I())utput maintained DRD7=2047 AQ output 2(0.00mA. :
when stopped.

»¢ When the type of preset value of AQ is a constant, value of the corresponding DR register changes, and AQ
output value is modified accordingly (AQx=DRx/4.095).

2 When the type of preset value of AQ is other parameter variable, value of DR register varies with AQ
(DRx=AQx*4.095).



Chapter III Programming Tool m

3-column input/5-column input

The editing mode of 3-column input or 5-column input may be selected in the SMT LADDER programming mode.
In the 3-column mode, three input coils and one output coil or functional block may be used in a line of Ladder
instruction. The maximum number of lines of program is 500.

Coil/Contact: MO1 Capacity. 2396 free space. PC Mode: Program
Symbol: Imlu lmls QoL

*Used 001 I I O

1:123456789ABC

721234 002

X: 123456789ABC

(: 12345678 P: 1 003
*

Y: 123456789ABC

M 123456789ABCDEF ./ 004

*EE

T: 123456789ABCDEF .|

005
C: 123456789ABCDEF .|
R: 123456789ABCDEF ..

006
G: 123456789ABCDEF ..J
H: 1234567 89ABCDEF .|

007
L: 12345678
oo nng

€

In the 5-column mode, five input coils and one output coil or functional block may be used in a line of Ladder
instruction. The maximum number of lines is 300.

Coil/Contact: TO3 Capacity: 2394 free space. PC Mode:  Program
(N R i
*Used 001 | B [ N |
|1 123456789ABC
21234
N 002

X 1234567894ABC

@ 12345678 P 1 e
Y: 12345678 94BC
M 12345678 9ABCDEF .. 004

TEER

T: 123456789ABCDEF ..

*%

005
C: 123456789ABCDEF ..
R: 123456789ABCDEF ..

006
G: 123456789ABCDEF ..
H: 123456789ABCDEF ..

no7
L: 12345678
D0 nna

{

In the 3-line mode, it is impossible to change to the 5-line mode when the number of lines edited exceeds 200.
In the 5-line mode, it is impossible to change to the 3-line mode when the number of inputs in a line exceeds 3.
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DR data register setting

Data type of DR may be the type with symbol or without symbol, which may be set as shown below.
For data without symbol, DR range is 0~65535; for data with symbol, DR range is -32768~32767.

Opmmzn S _Jon Module System Set 4
Link...
Network set... -|[rSet ID- 1 rRemote I/0-
SD Card > L o+ N
mpurdat . Current ID: I 1 2 Ho
it Master
- New ID{00-99): |'L—
Monitor F Slave
Simulator ! i
Simulator Control —Set Expand I/0 T
Run Ctrl+R I/0 Num: = Ll v H Kecp
v Stop crl+T - [T € Keep
Power [~ Back Light
Paice cweu || T I/0 Alarm 2 Sex
Quit arsQ | ;
e "l -R5485 Set ~DR Format Set
2a
Write " Comm. anie:lsm,-' E :':] ¢ Unsigned
Compare... i Bazud Rate: |334|j|j vl ' Sie;'ned
Check Error |
RTC Set.. "l ~Coil Record
Analog Set.. " “None "M (N Cancel I
Password...
i «|l01-10 | SUM=0
L anausce (|| Range: |.4. 10 |
I Module System Set.., I [

After the above operation, select the menu “Edit (E)—Data Register Set” to enter the setting dialog, as shown below;
the preset value of DR may be a constant or the current value of another functional block.

DR should be used according to DR instruction, and some DR has special function definition; refer to Chapter [V:
Ladder Programming Instructions—DR data register instruction for more information.

Edit Operation View Help Data F{egister Set e
Select Maodel...
Undo Ctrl+Z DR No. I Type I Value I Range [l
etz Bl DRO1 IN ,l 00000  0~65535
Clear Comments DRO2 Qoooo 0-§5535
frd DRO3 PT 00000  0~65535
DRO4 00000  0~€5535
Replace... Yy
DROS  |p 00000  0~65535
HMI/Text... DROE  |¢ 00000 0~65535
Symbol... DRO7  |aT 00000  0-65535
[_Deto Registerser. | DROZ  |aQ 00000  0~65535
Brvalleg) @yt Sei DROS R 00000 0~E5535 o
NG O
Q IutputSet = S w =
1/O Display Set...

~ 3-Contact 0K I Cancel |
5-Contact

When DR is data with symbol, “DR data register setting” is shown as below:

Data Register Set s PC Mode: Program
DROL
0 DR No. | Type I Value I Range -
CROL 2} 32787 -32768~32767
CRO2 " 32767 -32768~32767
CRO3 2} ooooa -32768~32767
0 CRO4 " ooooo -32768~32767
CROS 2} ooooa -32768~32767
CRO& " ooooo -32768~32767
CRO7T 2} ooooa -32768~32767
0 DRO3 " ooooo -32768~32767
CROS 2} ooooa -32768~32767 W
£ >
0 Cancel |
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@ Description of special DR function
The current value of DR65~DRFO0 may be kept in case of power failure.

When DR is used as a special register, the enabling coil is not to be set. For enabling coil setting of special register
under the enabled state ON, the current value of DR register will be covered by the preset value of the register.
Therefore, it should be checked whether the current value of DR register is the value required by user when DR special

register is used as a general data register in the program.

Specifically, DRDO~DRE3 are special registers for parameter setting. Its function of current value output is described

below:
No. Function description
DRDO AQO01 mode 0, voltage mode, output 0 when stopped;
DRDI AQO02 mode 1, current mode, output 0 when stopped.
DRD2 AQO03 mode 2, voltage mode, original value kept when stopped.
DRD3 AQ04 mode 3, current mode, original value kept when stopped;
DRD4 AQO1 output value 0~4095 Analog output setting;
DRDS5 AQO2 output value 0~4095
DRD6 AQO3 output value 0~4095
DRD7 AQO04 output value 0~4095
DRDS I/O interface hiding Refer to “Chapter I1I: LCD Display and Keys> initial
screen” for details.
DREI~DRE3 | Standby registers for parameter setting
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DRC9~DRCF and DRD9~DRFO are special status registers, the current value output function of which is described

below:

No. Function description

DRC9 PLSY instruction for output of current value of pulse number

DRCA ATO1 current Fahrenheit degree | Used as general DR register when there is no

DRCB ATO2 current Fahrenheit degree | AT01~ATO04 (4PT not connected)

DRCC ATO3 current Fahrenheit degree

DRCD ATO04 current Fahrenheit degree

DRCE~DRCF | Sunrise/sunset time of RTC functional block

DRD9~DRDF | Save current value of RTC Year, month, day, week, hour, minute, second

DREO Finally enabled M/N number M/N range is selected as status memory in the system
setting, and the most recently enabled M/M number
is recorded in DREQ during program running.

DREI~DRE3 | Standby special status register

DRE4 AO05 current value 0~2000 Used as general DR register when there is no

DRES5S A06 current value 0~2000 ATO05~ATOS (4Al not connected)

DRE6 A07 current value 0~2000

DRE7 A08 current value 0~2000

DRES AOI current value 0~4095; Used as general DR register when there is no A0l

DRE9 AO02 current value 0~4095 and A02 (AC type);

DREA AO03 current value 0~4095 Used as general DR register when there is no A03

DREB A04 current value 0~4095 and A04 (AC type or 12-point DC);

DREC AO05 current value 0~4095 Used as general DR register when there is no

DRED AO06 current value 0~4095 A05~A08 (4Al not connected);

DREE AO07 current value 0~4095

DREF AO08 current value 0~4095

DRFO0 Standby special status register
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View menu

The view menu includes some functions of display setting on PC Link software interface, as detailed below:

View menu View function description
/O Display of the list of resources used;
Function Display of functional block parameter;
Capacity Display of free space of program;
Input Status Tool... Monitoring and simulation of status of coils I, X, Z, M and N;
I/0 Link Status Tool... Monitoring and simulation of internal W status of 1O Link (for RS485 only);
Analog tool... Monitoring and simulation of master analog input AO1~A04 (for DC only);
Extended Analog tool... Monitoring and simulation of extended analog input AO5~A08;
High-Speed input Tool... Simulation of the function of high-speed input I01 and 102 (for DC only);
AT Tool... Monitoring and simulation of extended temperature input ATO1~AT04;
Ladder Toolbar Display of Ladder tool bar;
1 2345678 9RrBC Analog 1 Enalog 5 RT1
T [ (A A 2 L 2 o0 = on |||[[oo0 v |||[oce-0 e
x [7| 7 2| 7P| P A L y— fom |l —— |Il=——
z [4|[d [d|[{ HRELET 2 fnalog E;l 000.0 =l
0 12345678 9aBcCcDEF ||[o.00 iIIDN 0-00 ¥ ||| =5 —
o -] DOCGOCARACGRARARRE | T ||
wos | [ (| (@) (] () 0 0 @) A @ [ A EE] | -2narog 2 Analog "';I 00.0
0.00 :ll on 0-00 TV ||| =——
Value — = Analog 8 = =
Enalog 4 - eo.o -IC
A lli 0.00 - j ON o0 ﬂv _J—_I
As-102: |1 }—— |orE S
s 5how current>>:

® Analog input AO1~A04 corresponds to input 109~10C;
When analog input is up to 9.98v, the corresponding coil status is put ON; when it is down to 5.00v, the coil is put
OFF;
® Extended analog input A05~AO08: Input range is 0~9.99v; specifically, 0~5.00v corresponds to 0~20.00mA
current mode display;
® Extended temperature input AT01~ATO04: Input range is -100.0~600.0°C;
® High-speed input tool for simulating high-speed input of DC type;
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FBD programming environment
The functional block diagram (FBD) programming environment includes all programming and simulation functions;
select the menu “File (F) —> New (N)” and choose the type SMT (as shown below) to begin new programming.

The programming operations under FBD are similar to Ladder, as described below.

Select Type X
—SMT4
Station name |Sr.a1:ion

@ New |SMT4-EA-RI0 v|  |LaDDER ~|
SMT4-EA-R10
SMT4-ED-RI2
SMT4-ED-T12
SMT4-BA-RL0
SMT4-BD-R12
SMT4-BD-T12
SMT4-EA-R20
SMT4-ED-R20
SMT4-ED-T20
SMT4-BA-R20
SMT4-BD-R20 v
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Menu, icon and status bar

FBD programming includes the following menu, icon and status bar.

fle Edit Operation View Window Help | o

EBIEICECIGIEECIPIE]
ERECEEEERRR

[ New Project
Station

mode: 1
Timer: 01

Cur Valuel: 0.00
Fre Valuel: 0.00

2 A A TA [T XE] @

1. Menu: 6 menu options, including file operation, editing, SMT communication setting, special functions, display

setting and help information.

2. Tool bar: The icons in the first row are (from left to right): New, Open, Save program icon; Monitor, Simulation,
Control mode change (RUN, STOP and QUIT), Read program from SMT and Write program into SMT; the icons in
the second row are (from left to right): Key panel display, FBD display, HMI/TEXT editing, comment symbol editing
and parameter list etc.

3. Programming area: Move the coil and logic function block to be programmed into the editing area and use line
connection.

4. FBD tool bar: Select coil and functional block instruction for editing;

The icons (from left to right) represent: general selection, wiring, coil,

LM m | M | M ‘Fhm “ % | || a | LBJ logic function block (LFB), special function block, scissors

operation, deletion and comment tool.

5. Status bar: It represents the current program, the connected SMT status and other information.
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Programming

SMT Client allows programming with mouse. The programming instructions are illustrated below.
Right click to pop up the left screen below, select Coil (C), or click FBD tool bar below the editing window (as
shown in the right below), when all available coil icons appear in FBD tool bar.

2 fead (84 fead [aS] puof frof ] (o) [DR] 1] [P

[ avm | [Avpt| [vAwn] Aol [ ok | [ wor | [ xom| [ wot | [ 0] EvRet] | BL |

] Pl (%] it Bl Pot] (SRR AP (%9 Sl Bl | B A [
(&1 L] || co™ || e A (] | (=21 | X [5]

[ ] 8] ] )

Select the symbols “M” and “Q”, move icon to the editing area, and draw lines to connect the two coils, as shown in
the left below (operation 1~3); if the lines are crossed, use the “Scissors” function for separate display of the lines, as

shown in the right below (operation 4).

e Edit Operation View Window Help

ECIbEDEREFEEEECCEOREE

W e AEEEE AR A
3 New Project
L Station

BRI EE RN
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Simulation mode

SMT Client has built-in simulation test function; the method for entering the simulation mode under FBD is

consistent with Ladder. Some display features in the simulation mode are shown below.

-
_ ‘Wj on
123456878 018¢ e Ll

L j | | ~Analog 2
* [7]10 2102 1310 2B Bl A ) O
z IR EE 10 status and contrg)l — |oFF

012345678 SAECDEEF ranalog 3
fex ] [ 0A 0@ G GEGEGEGIAG & [[ooe = on

== WEE @0 6660 DiEE

Color changed

10 status and control ==

when enabled

B W01 | Analog 5
| [ovee ﬁv
oISsEhavelus, and, B ==
arterie=vale  of i
[[oos v

functional block [ —
Analog 7-
| |o.00 ﬁv

ranalog 8——
| ]
[[o-00  =jv

TR 11 7| k7 A TR T2 1) (3¢ 1 T3] ke comind |
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Online monitoring

e . ) Control mode (RUN, STOP
File Edit Operation View Window Help

B @0 @ (<5 )= 8@« (@®)» | and QUIT)
BB E T T -—-—

| [& New project

L Station
n
f | | |
4 : : e Color  changed
| when enabled
N ctive circuits
hange color

¥oL

Preset value and

current value of
functional block

RI1EL] A (A (A | =] ][] 5]
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Program comment and parameter list

Under FBD, comment is effective for the used coils and functional blocks only, and displayed in the program.

file Edit Operation View Window Help
FERIEDERERE RN
e (RN EE S E

= Mew Project
Station

Comment is function description of the whole program. As shown below, click “Comment” in FBD tool bar to pop up
the comment setting dialog box, and click “OK” after completion of editing, when comment is displayed on the
programming interface and may be moved by cursor.

Edit Operation View Window Help

[Eﬂ@ nECIGEREPIEEE IO

EW e RHEEE SEEE

= New Project
Station

main wogres costral

Set Commmﬁl

PE— —

main program comtrol

(B M el? | A A [ | =1 | AT
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Parameter list:
Under FBD, all used coils and functional blocks are provided in the parameter list, which includes function and mark
of coils, and set value and mark of functional blocks, as shown below.

Edit Operation View Window Hs

Select Model L
= °| Symbaol =
Undo Ctrl+Z Y
7 Redo Ctrl+Y label symbol
] M32
[ Cut Ctrl+X 001
Copy Ctrl+C BOO1
Paste Ctrl+V NO1
Delete Del
Select All Ctrl+A

Clear Comments
Find...

HMI Text
Symbol...
1/O Display Set...

Parameters List..

Properties Space OF I Cancel

LCD display and keys

Keys

The standard type of SMT includes Keypad and LCD display functions, which may be used for change of functional
block setting, control of Run/Stop mode, user program reading and writing, real-time clock setting, as well as logic
program editing in Ladder programming environment.
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Definition of keys:

SEL — Editing and selection key: It is used to select coil function and editing instruction during program editing; the
key “SEL” can be pressed on the initialization interface to display content of functional block H in the editing
mode 1.

OK — Confirmation key: It is used for confirmation during instruction or functional block editing, or selection of
display function on the menu interface.

% During Ladder programming, “SEL+OK” can be pressed to insert a line under the current cursor.

ESC —Cancellation key: It is used to return from the current display to the previous display interface, cancel the current
editing or switch between the initial interface and menu interface. After modification of parameter, the key ESC can be
pressed to save data.

DEL — Deletion key: It is used to delete instruction during Ladder programming.

Four direction keys (1«—|—): They are used to move the cursor during SMT program display and editing. The four
direction keys can also be used for input, which correspond to the input coils Z01~Z04 respectively (‘1°= Z01,
=702, ‘|’=703, ‘—’ =Z04).
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Initial screen

LCD displays 4 lines of status information.

© Power-on initial screen

Input status
l ON e — L BB I8 Al A2 A3 A A B ﬂ
[©]9)] 00@® ...!| ]
CJ1OFF keys input Z01-Z04 status
DE Z2Z4Y IMPUT 123XDOLE
1 Z enabled and ON
Output status 0 Z enabled and OFF
P x Z disabled
Boy \ Z enabled
CIOFF enable
Mode I
Run RTC: week, hour, minute
Stop
'QQ- oqr- w = J

At this time, the following keys can be used.

ESC Return to main menu
When the current value of DRDS is 0 in the Ladder editing mode, the keys can
be pressed to display status of other relay coils (/Z/Q X/ YoM < N<T

SEL+ T4 SCoREGoASATSAQ)

or Tl When the current value of DRDS is 0 in the FBD editing mode, the keys can

be pressed to display status of other relay coils /Z/Q @ X' Y& Mo NS A
S AT < AQ)

SEL+« — Voltage/current display mode when A05~A08 is displayed;

Or ¢ —> Fahrenheit/Celsius display mode when AT01~AT04 is displayed;

SEL Functional block H with the minimum coded value in the display mode 1

SEL+OK Enter RTC setting menu

O Extended status display interface

Extended input status + = g B
1oy p o0 .... .... ........
DOFF DE Z4Y IMPUT |2XBEIAT~A4 O~ 10W) Red4BE

RN -

Wﬁ

Extended module status

@@

N\

® Not linked OUTPUT BXTR/D.5A4
|:| Not set

+

a1

% Refer to the main menu “System setting” for extended module setting.
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@

© Other status display
Status of coils M, N, T, C, R, G: (T, C, R and G are effective in the Ladder mode only)

2.01288675F

Coil M2x~3x,

Being M, N, 2.ABCDEF

TG RorG 3.0123456789
3. ABCDEF
N

Analog input AO1~A04: 0~9.99V

A01=01.00V

A02=02.00V

A03=01.30V

A04=07.04V

Extended analog input A05~A08: 0~9.99V or 0~20.00mA

A05 = 01.36V
A06 = 0257V
A07 = 03.94V
A08 = 06.21V

Extended analog temperature input AT01~AT04: -100.0°C~600.0°C or -148.0°F~1112.0°F

AT01=-0100.0°C
AT02= 0600.0°C
AT03= 0193.2°C
AT04=-0017.1°C

Press key: A05 = 05.44mV
=—SEL+— > 1 A06 = 10.28mV
3= A07 = 15.76mV
A08 = 20.00mV

Press key:

AT01=-0148.0°F
ATO2= 1112.0°F

P
<

=, SELF+—

v

ATO3= 0379.7°F

<, SELT <

ATO04= 0001.2°F

Extended analog output AQ01~AQ04: 0~10.00V or 0~20.00mA
% Voltage mode and current mode are set during programming, as described in Chapter [V: Ladder Programming
Instructions—AQ analog output instruction.

AQO1 = 10.00V
AQO02 = 20.00mV
AQO3 = A0L V
AQO4 = V01 mA

AQO1 = 10.00V

A

Run

v

AQO2 = 20.00mV

AQO3 = 01.22V
AQO4 = 04.88 mA
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O T/O interface hiding: (to be tested)
The initial interface includes 14 1/O display interfaces in total. Each of the lower 14 bits of the current value of DRDS8

corresponds to one I/O interface. When one of the bits is 1, the corresponding I/O interface is hidden (it is impossible
to switch to this I/O interface by the keys SEL+T | or T ). The correspondence between the current value of DRDS
and I/O interface display is listed below:

No. Display content of 1O interface Current value of DRD8
0 VZ/Q 101~10C, Z01~Z04, Q01~Q08 | Bit0: * displayed constantly and can not be
hidden
1 XY X01~X0C, Y01~YOC Bitl: displayed when =0; not displayed when =1
2 M1 MO1~MI1F Bit2: displayed when =0; not displayed when =1
3 M2 M20~M3F Bit3: displayed when =0; not displayed when =1
4 M3 M40~MS5F Bit4: displayed when =0; not displayed when =1
5 M4 M60~M7F Bit5: displayed when =0; not displayed when =1
6 N1 NOI~NIF Bit6: displayed when =0; not displayed when =1
7 N2 N20~N3F Bit7: displayed when =0; not displayed when =1
8 N3 N40~NSF Bit8: displayed when =0; not displayed when =1
9 N4 N60~N7F Bit9: displayed when =0; not displayed when =1
10 T TO1~TIF Bit10: displayed when =0; not displayed when =1
11 C CO01~C1F Bitl 1: displayed when =0; not displayed when =1
12 R RO1~RIF Bit12: displayed when =0; not displayed when =1
13 G GO1~GIF Bit13: displayed when =0; not displayed when =1

Example of interface hiding function: For I/O interface hiding, the Ladder/FBD program can be run directly to control
the current value of DRDS, or PC-LINK be used directly to set the current value of DRD8. The procedure is described
below:

1. Open “Edit>l/O display set...”:

File | Edit Operation View Help

Select Model... ] @
— Unde Cirl+Z cact: Capacity: 2400free space.
Bl Rede Carl+Y 1/O Display Set >,

Clear Comments :Jisplay LCD I/0 Set

Eind... i7T89ABC

W /¥ (XOL~EOC, TO1~¥0C)

Replace...
[v M1 {MO1~M1F)
GLAT=Te iT8IABC
Symbol... v M2 (M20-M3F)
Data Register Set... i78 Pl v M3 (M40~M5F)
Analog Ouput Set... L
O Ot € V7 BIABC v M4 (ME0-MTF)
i 789ABCDEF .. [v M1 {NO1l~M1F)
~ 3-Contact i789ABCDEF ../ v Nn2 (H20~N3F)
5-Contact
Ui 123496 789ABCDEF .| V' N3 (N40~NSF)

v N4 (N&0-NTF)
¥ T(TO1~T1F)
W C{CO1-ClF)

¥ R{RO1~R1F)
L: 12345678 3

R: 1234567 89ABCDEF ..
G: 123456789ABCDEF ..

H: 123456789ABCDEF ../

G (GO1~GLE)

Cancel
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2. Set “l/O display setting” as shown below: (the checked I/O interface will be displayed)

I/0 Display Set X
Display LCD If0 Set
W X/Y (X01~X0C, ¥01~¥0C)
W M1 (MO1~MLF}
W M2 (M20-M3F)
W M3 (M40~M5F)
v M4 (ME0-MTF)
W N1 (NO1-NL1F}
[ W2 (N20~H3F)
v 3 (N40-~N5F)
[v N4 (NE0~NTF)
W T{T01~-T1F)
¥ C({C01~C1F)
¥ B{RO1~R1F)
W G({G01~GLF)

Cancel

3. Finally, use communication cable to connect PC and SMT, and download program into SMT.

After download, I/O interface “M01~M1F, M40~M5F, NO1~N1F, N20~N3F, TO1~T1F” will be hidden:
SEL+T{ |In Ladder mode, the current value of DRDS is 1750, and relay coils are displayed as below
or T4 V/Z/IQ & M& N < T C o R < G o AISASSATSAQ) < initial screen

* In FBD mode, the same method can be used to hide I/O interface.



Chapter III Programming Tool

Main menu screen

(1) Main menu screen when SMT is stopped

On SMT initial interface, press “ESC” to enter Ladder main menu or FBD main menu:

Menu Description
LADDER FBD 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 RTCSET 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 NET IO STATUS INITIAL initially set Edit method
FORMAT Card OUTPUT RECORD | output Save r files to the card
NETCONFIG FORMAT Card Format SD card
NET IO SET NETCONFIG Setting IP address, gateway and IAP
upgrade
NET IO SET /O setting of network communication
NET IO STATUS /O status of network communication

(2) Main menu display of SMT running screen

LADDER LADDER . LADDER
FBD
FUN.BLOCK PARAMETER FUN.BLOCK
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
RTCSET PASSWORD RTC SET RTC setting
PASSWORD LANGUAGE PASSWORD Password setting
LANGUAGE OUTPUT RECORD LANGUAGE Select the language
OUTPUT RECORD NET IO STATUS OUTPUT output Save r files to the card

RECORD
NET IO STATUS NET IO STATUS Monitor J K NAI NAQ




Chapter III Programming Tool m

At this time, the following keys can be used.

™ Move cursor and select main menu function
OK Enter the selected main menu function
ESC Return to initial screen

% It is possible for program modification, editing, clearing and reading only when SMT is stopped.
» When user program is modified, SMT will automatically back up program in internal FLASH.
O Ladder diagram

Dol o A S
Row lﬁ"ﬂm—coq—tm—mm

1—m02—(Co1
?| 101 (RO1
4 JX01-D—q04—(601

--=pi LCD screen

X A .
Location of Location of |
character encoding

At this time, the following keys can be used.

Key Function description
SEL 1. Ixx = ixx > — => space = Ixx  (Used for digit or character in columns 1, 3 and 5 only)
2. Qxx = space = Qxx (Used for digit or character in column§ only)
3. 7= Space=> T (Used for columns 2, 4 and 6, except the first row)
1 1
SEL+T/ 4 lLleXeZeQeoYeoMaeN ajleKkeDoe Toe CoeRe G o F ol (when cursor is
in columns 1, 3 and 5)
20 YeM oNeTeoCeoReGeoHe LeP S Feo AS< MD Pl MX
AR DR MU Q  (when cursor is in column 8)
(A VYo Po( (when cursor is in column 7 and coil in column 8 is Q, Y, M or N)
4. (&Ps( (when cursor is in column 7 and coil in row 8 is T)
SEL + «/— Confirm the input data and move the cursor
Mo Move the cursor
DEL Clear an instruction component
ESC 1. Cancel the instruction component or action being edited
2. Return to main menu when program is browsed (save data modified or edited)
OK 1. Enter data, save automatically, and move cursor to the next input program
2. Press the key in column 8 to automatically enter functional block for setting of parameters (such
as T/C...)
SEL+DEL Delete a line of instruction
SEL+ESC Display number of lines and status of SMT (RUN/STOP)
SEL+1/ 4 4 lines of program skipped after each press, namely page turning
SEL+OK Inset a blank line above the current cursor

Refer to Annex A: Keypad programming in Ladder mode for more instructions on key programming.
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© Functional block

Enter functional block, when the cursor blinks over T; press SEL to enter the editing mode, and press SEL
continuously, when Ladder block displays the following:

T-C-»R-G—»>H—-L—-P—S—»F—>AS—>MD —PI >MX—-AR ->MU—-T...

rl 1 ré 1 r SU-SU 1 rl 1 re 1
14 | 1014 01.00 | 14 | | 401V | | |
loo.00 o1 | 000250 ko1 | 00:00 }RO1 | 402 v ko1 | FHo1
L 1 L 000200 4 L 00:00 4 L 00. 00V 4 L A
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | ko1 14 | | 00000 Hiop | 00001 Hop
|1 1 Ho | 00250 Po1| | Lowd@01-001 FSO1 | 00000 FASOL | 00001 HMDO1
Wog-09 4 L ooooo 4 L 4 L 00000 - L pooo1 4
r 1 r 00000 4 I 1 rl 1
| 00000 Riop | |Low] 00000 | Low] 00000 Hop | o1 |
| 00000 FPIO1] |Low] 00000 HiX01] |Low] 00000 FAROL | 0001 HwoO1
L goo.014 1 L 00000 4 Lotooo 4 1 L pro1 4
Functional blocks PI and AR are available for the following key operation:
r 1 r 1 r 1 r 00000 4
| 00000 Hioe | SET. + /s | oooo1 Riop Lowl 00000 Miop | QET. + « /s |Lowl 00010 fop
| 00000 PPIOI|————s| | 0000.1FPIO0L Low] 00000 RAROL > |Low] 00.01 F4RO1
Lono.otd 1 Loopp.otd 2 Lotoog 4 1 Looogo 4 2

Refer to Annex B: Key editing of functional block parameters in Ladder mode for more instructions on key operation.

© Parameters

Enter the parameter menu, when the cursor blinks over T in the upper right; press SEL to enter the editing mode, and
press SEL continuously, when the following functional block parameters are displayed in Ladder mode: T— C — R
— G —>AS - MD —» P - MX - AR— MU — T...

TO1 Co1 RO1 G01 AS01
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
MDO1 PIO01 H¥01 ARO1 HUo1
V1= 00001 Kp= 00000 V1= 00000 L1= 00000 ID=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 V1=0001
V3= 00001 Td= 000.01Sec 1 1 ML= 01000 ¥2=DR0O1
Functional blocks PI and AR are available for the following key operation:
PIO1 PIO1 X01 01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ «/
PV= 00000 SELT <20 | 1i= 0000.18ec || Vo= 00000 5| va= 00000
Ts= 000.018ec 1 Td= 000.01Sec 2 1 2

In FBD mode, the used Block parameters are displayed in proper order.
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© Run or Stop

(1) RUN Mode (2) STOP Mode
Run Stop
Yes Yes
>No >No
Tl Move the cursor
OK Return to main menu after execution of instruction
ESC Return to main menu

O DR register
The preset value of DR is displayed in the stop mode, and the current value of DR displayed during running.

DRO1 = 00000 DROS5 = 00000
DRO02 = 00000 SEL+] DRO06 = 00000
DRO03 = 00000 _ DRO7 = 00000
DR04 = 00000 DROS = 00000
M e Move the cursor
OK Confirm the operation
SEL Enter editing mode (for modification of DR display number or preset
value)
SELA+SEL Edit the preset value of DR and modify value type
SEL+ T4 1. Change the current display number of DR (first row)
2. Modify the preset value of DR
ESC 1. Cancel the current editing
2. Return to main menu when DR is browsed (save the edited data)
SEL+T/{ 4 lines of program skipped after each press (page turning)

O Other menu items

(1) Clear program (clear RAM and password)

(2) PLC->SD card: Write program in SMT into SD card
(3) SD card ->PLC: Read program stored in SD card into

SMT The following keys can be used for items (1)~ (3):

Tl Move the cursor
OK Execute instruction
ESC Return to main menu
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(4) 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 2 [Back light mode
(\: always light x: light for 10s after pressed.)

M KEEP M KEEP \' |? |[M:non-Volatile (V: Volatile x: non-Volatile)

I/O NUMBER I/O NUMBER 0 | [Setting expansion I/O module number (0~3)

/O ALARM /O ALARM N = |Siren setting when is not available to Expansion
1/0 Points (\:Yes x:No)

C KEEP C KEEP 8 =2 |in stop/run switching, Counter Present Value
Keeping (\:Yes x:No)

Z SET Z SET N = |Enable or disable keypad input Z01-Z04
(\:enable x:disable)

RS485 SET RS485 SET 03 |2 [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

% When M holding function is set, status of coil M and current value of timers TOE and TOF are held in case of
power failure.
At this time, the following keys can be used:

MNeo Move the cursor

SEL Begin setting

SEL+<« /— Move the cursor for ID setting or RS485 communication setting
SEL+ T A 1. ID setting= 00~99; I/O module = 0~3

2. Remote /O = N&M&SSN

3. Backlight, C holding, Z setting = x<>V

4. M holding, I/0 warning = V&>

5.RS485 communication setting = (0~3) (0~5)
6. DR setting = U<S

OK Editing confirmation

ESC 1. Cancel the current setting

2. Return to main menu (save the edited data)

» When 10 LINK is used, ID setting range is 0~7 and must be continuous, where ID=0 is taken as master and
ID=1~7 as slave by default.

% When remote I/O is used, the master mode must be set as M (master) and slave mode as S (slave). Master remote
I/O setting is as follows:

Master Slave
Remote input X01~X0C | « 101~I0C
Remote output YO01~Y08 | —» Q01~Q08

% Refer to Chapter VII: Function Specification of 20-point RS485 high-performance Type for detailed instructions on
use of remote 1/O and 1/O link functions.
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|

(5) Clock setting (RTC)

RTC SET \‘ Firmware version

Year Month Day e \

| Week Hour Minute

At this time, the following keys can be used:

™ Clock setting, switching of winter/summertime setting menu
SEL Begin parameter setting
SEL+ «/— Move cursor to the set item
1. Year=00~99, month=01~12, day=01~31
SEL+ TA Y

2. Hour = 00~23, minute = 00~59
OK Confirm the setting
1. Cancel the setting

ESC .
2. Return to main menu

% Week is computed automatically based on the set year, month and day.

% RTC accuracy:

Temperature Error

Normal temperature+25°C +3 sec/day
-20°C/+50°C +6 sec/day

RTC summer time/winter time setting

SMT has built in European standard and USA standard summer time/winter time, and a group of summer
time/winter time available for setting.

Summer time/winter time setting can be completed by PC software SMT Client or Keypad, as shown below.
1) SMT Client

Operation View Help

RTC Set X
Link... ]

Network set... Tim= Set

i SD Card - Week |_:;- ] PC Clock
| IAP Update ?
Monitor Hour:Minute | B : | 18

Simulator
Simulator Control Year.Month.Day [ 21 . [ 11 . [ 28
Run Ctrl+R
B ciop Ctrl4T -Daylight saving
Power Mode: |NO ;J

Summer
Quit Ctri+Q)

Y , Winter
L5 M: | 1 I Dz |0 _J
heck Error
[ RTC Set... I -Tim= Zone
Analog Set... ' = W) I—
Enabl UTIC i

Password... e = j
Language

Module System Set... ] i:!" : : Cancell
I
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Rules of summer time/winter time setting:

(1) Month (M) range is 1~12;

(2) Week (D) range is 0~5, which means. 0~5" Sunday of the current month; No. 0 Sunday means the

final Sunday in the current month;

(3) Hour (H) range is 1~22; hour parameter of summer time and winter time is the same.

2) Keypad
RTC SET [ Vx. X SUM/WIN SET SUM/WIN SET
2009.05.07 Press | | NO Press "SEL” twice EUROPE H: 01
Thur 10:40 | ——> v s |SUE M:02 D:00
No i WINTER N:09 D:00
isplayed
SUM/WIN SET SUN/WIN SET
Press “SEL” once Press “SEL” once
- o | USA H: 02 . | OTHER H: 01
USA standard displayed SUM M: 02 D: 02 User-defined Smﬂ H: 0]. D: 01
unchangeable WINTER M:10 D:01} interface displayed WINTER N:01 D:01

Press “—” to move cursor to the set position, press “1” or “|” to change the set value, and Press OK to finish

the setting.

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

SUMAWIN SET _ 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time —— —
—>
Sl M:05 D:01
WINTEE M:10 D:00 2009-5-3 9:00 2009-10-25 9:00
Summer Winter
(6) Analog setting
A 1: Gain: 010 = |Gain (0~999), default value is
10
AO01 = Gain: 010 Offset:  +00 =2 |Offset (-50~+50), default value
is0
Offset: +00 A 2: Gain: 010
A02 = Gain: 010 Offset: +00
Offset: +00 A3~AR...Gaint offset
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Press the following keys at this time:

1. Move the cursor upward and downward

™ 2. Switch the setting interface: A01/A02<>  A03/A04> AS0/A06 =D
A07/A08

SEL Begin setting

SEL+ « —> Move the cursor
1. Gain=000~999

SEL+ 14 am

2. Oftset=-50~+50

OK Confirm the setting

1. Cancel the current editing

2. Return to main menu (save the edited data)

% V01 =A01*A01 gain + A0l offset

ESC

V08 = A08*A08_ gain + A08_ offset
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(7) Password setting

Password setting , Password setting
X

0000 il

Press the following keys at this time:

SEL 1. Begin password input
2. When password is ON, 0000 is not displayed, but **** is displayed
SEL+< — Move the cursor
SEL+T{ Password input O~F
OK Saved input data not being 0000 or FFFF, PASSWORD ON
ESC 1. Cancel “SEL?’ input data
2. Return to main menu

% Level A password: Password range 0001~9FFF.
Level B password: Password range AOOO~FFFE.
Password function is cleared when the set password is 0000 or FFFF.

When H coil (HMI) is enabled, passwords of levels A and B have the same access permission; when no H coil is
enabled, passwords of level A and B have different access permissions. Function description of level A/B password:

No H coil ON H coil ON

. Level A Level B Level A Level B
Main menu password | password | password | password
Ladder diagram N N V
Functional block V V v
FBD V V V
Parameter V \
Run/Stop N N
DR register N N
Clear program \ \ \
Write in memory card N N N
Read from memory card V \ \
System setting N N
Clock setting P P
Analog setting V \
Select language N N
Program language setting \ \ \

\: Password protection
% Press SEL+OK to enter the clock setting menu
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(8) Select language

ENGLISH > | English : -
Press the following keys at this time:
FRANCAIS 2 | French
ESPANOL = | Spanish
ITALTANO 9 | Italian
DEUTSCH 2 | German
PORTUGLES = | Portuguese
>lEfRdsr v > | Simplified Chinese
POLSKI 2 | Polish
TYCCKIA * [ | Russian
TURKCE > | Turkish
T Move the cursor
OK Select language
ESC Return to main menu

% A language followed by “\” is the current language selected;

sk

»¢ A language followed by “*” represents HMI language list selection, which may only be Russian or Turkish;
% Press T or 4 to move the cursor and press OK to select the language; in case of Russian or Turkish, HMI language
list selection should be modified accordingly; HMI language list is not modified when it is changed to other

language;

(9) Program language selection

INITIAL

>LADDER /
FED

Press the following keys at this time:

™ Move the cursor
OK Select mode
ESC Return to main menu

U —
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System error display and action

Important system modules are monitored by SMT during power-on and running. In case of abnormality, the

corresponding error code is displayed on SMT LCD immediately, and the machine is stopped, or warning signal

is given based on severity of abnormality. The meanings of error codes and the corresponding actions are provided

below:

Error code Meaning Corresponding action | Fault cause and solutions

ROM ERROR System program error SMT stopped Contact the supplier.

Vpd ERROR Power-off circuit error SMT stopped Low voltage; load the

correct voltage;

PROG ERROR User program unavailable SMT stopped Download the user

program again

LOGIC ERROR Logic error of FBD program SMT stopped Logic error of user

program; modify the user
program.

EXT.ERROR Extended 1/O error (“I/O” warning|SMT stopped The extended module
function may be disabled in “System setting is inconsistent with
setting”) actual number of links.

check system setting.

COMM ERROR 485 communication error of type RS485 | Warning only Communication error of
machine type V machine; check

communication protocol.

RTC ERROR RTC error Warning only Can be used continuously;

contact the supplier for
elimination of error.
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In SMT, almost all functional blocks use the current value of other blocks as the preset value. This process is called

parameter transfer. The rules and precautions of parameter transfer are introduced in this chapter.

Internal data type of SMT

All data in SMT exits in the integer form. Take the displayed parameter “A01 = 9.99V” for example: “9.99” is stored
in SMT in the integer type “999”, and the decimal point is only displayed according to physical meaning of data when
it is required. Similarly, AT01=56.7°C is stored as 567 in SMT in the integer type; AQO01=3.37V is stored as 337 in
SMT in the integer type. When AT01 and AQO1 are transferred as parameter to another functional block as the preset
value, only the integers “567” and “337” are transferred essentially. After being transferred as preset value of other
functional block, these integers will be automatically added with decimal point based on physical meaning of the block.

Example 1:

Current value of A05 is transferred to another functional block as the preset value:

A05=2.34V is transferred to another functional block as the present value, which is automatically displayed as 2.34V
when transferred to AQO1 and B001(GO1), as 2.34s when transferred to B002 (T01 time base 0.01s), as 23.4s when
transferred to BO03 (T02 time base 0.1s), and as 234s when transferred to B004 (T01 time base 1s) and B005 (C01).

AQ01
gl AQ
EBoo1l i E
;qu}_
mode: 1
Enalog: 01

Cur Valuel! 2.34
Cur ValueZ2: 0.00 BOOZ

Ref Value: 0.T0 ﬂ
5 ;

mode: 1
Timer: 01

E0O2 Cur Valuel: -1 d
ﬂ Fre Valuel
A ;

mode: 1

Timer: 02
Cur Valuel: o.0
Pre Valu=l:lza3. 2 Eooé

ﬂ
E005
mode: 1
Timer: 03
c Cur Valus
Fre Valujg

mode: 1

Counter: 01

Cur Value: 8
Pre T.l':.:|.1.'|.=:
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Example 2: Current value of MD is transferred to another functional block as the preset value.

It is simulated that BOO6(MDO01) =430 and 430 is transferred as preset value to other functional blocks, where AQO1

is automatically 4.30v, BO01(GO1) is 4.30, B002 (TO1 timing setting 0.01s) is 4.30s, BO03 (T02 timing setting 0.1s) is
43.0s, B004 (T03 timing setting 1s) is 430s and B005(CO01) is 430.

BOOl

mode: 1
Analog: 01

Cur Valuel: Eooz
Cuor ValueZ: 005

Ref Valus=: 0_00 @
5

E00Z mode: 1

Timer: 01

Cur Valuel: 0.00
) Fre Valueli 4.30

mode: 1

Timer: 02
Cur Valuel:
Fre Valuel:

mode: 1

Timer: 03

Cur Valuely 0
Pre Valuell 430
Counter: 01
Cur Value: [
Fre T.-':|.11.'|.

mode: 1
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Transfer of parameters out of range

Assuming the current value of MD (range -32768~32767) is transferred to T (range 0~9999) as the preset value.
Obviously, the current value of MD may be higher than the upper limit of preset value of T or lower than the lower
limit of the preset value. Under this condition, SMT will take the upper or lower limit applying the preset value of T as
T preset value. This method is used in SMT under other similar conditions.

Example 3:

B006(MDO01) =30000 is transferred to other functional blocks as the preset value.

When transferred to B002 (TO1 time base 0.01s) as the preset value, it is automatically 99.99 as 30000 is higher than
the upper limit 9999 of the preset value of TO1.

When transferred to BO03 (CO01) as the preset value, it is automatically 30000 as 30000 is within the range of CO01;
When transferred to B004 (ARO1) as the preset value, it is automatically 20000 as 30000 is higher than the upper
limit 20000 of ARO1.

MOl
m Eo0l Eonz
ﬁ @

MO0l made: 1

Cur Walde: 20000 Timer: 01
Fre Walwel: 20000 Cur Walwuel: 0,00
Fre WalueZ: Fre Walugl: 23_33

Fre Walue2: 1

E00:2

mode: 1
Counter: 01

Cur Walue: I
Pre Wfalwug: 20000

E0D:

mode: 1
AR: 01

Cur fa 1
Lewell: zo0o00
Lewvel20

MaxL: 0
St3p: 0
Rate: 1l
Fain:0_00
Nffmat:0
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Example 2:

Given AT01=-100.0°C, and internal value -1000 of ATO1 is transferred to other functional blocks as the preset value.
When transferred to B002 (TO1 time base 0.01s) as the preset value, it is automatically 00.00 as -1000 is lower than

the lower limit 0 of TO1.

When transferred to BO03 (C01) as the preset value, CO1 preset value is automatically 0 as -1000 is lower than the

lower limit of CO1.

When transferred to B004 (AR01), ARO1 preset value is automatically -1000 as -1000 does not exceed the lower limit

-10000 of ARO1.

ATOL

walue—100.0

E00z

L

Lk

mode: 1
Timezr: 01

Cur Walu=l: 0 017
Fre Ua.luel:

E00:2

mode: 1
Counter: 01
Cur alue: 0

Fre U.'l.l

E0Q:

mode: 1

AR:01

Cur Walue: 0
Level
Lewelz:D
MaxL: 0

St3p: 0

Fate:l

Fain:0_00
Off=et:0
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Chapter 5 Ladder Programming Instructions
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Basic Elements

Normally
Normally
General Reset Pulse closed )
Set output open (NO) Quantity and number
output output output (NO)
contact
contact

Symbol [ A N P -1+ 4/ IN.O/N.C)
Digital Input I i 12(101-10C/i01-10C)
Keypad Input Z z 4(Z01-204/z01-z04)
Digital Output Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Auxiliary Coil M M M M M m 127(M01-M7F/m01-m7F)
Auxiliary Coil N N N N N n 127(NO1-N7F/n01-n7F)
Counter C C c 31(CO1-C1F/c01-c1F)
Timer T T T t 31(TO1-T1FA01-t1F)
Network Input J 63(JO1-J3F/j01+3F)
Network Output K K K K K k 63(K01-K3F/k01-k3F)

Digital input I
Based on point of different machine types, SMT digital input [ is 6, 8 or 12 points.
% The latter 4 inputs 109~I0C of 12-point input type are analog input, which correspond to A01~A04.

Key input 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 Key Z is set effective,

I/0 ALARN X status Z01-Z04 displayed.
2SE"I e e ~~<__ | | Z SET enable;

:: Display Z state on

A1-1234B6TBOABC. | -1 init screen
~42.1234 A

Q.12345678

STOP Thur 08:43

Digital output Q
Based on point of different machine types, SMT digital output Q is 4 or 8. In the following example, Q01 output is
ON when 101 is ON. The digital output Q is for on-off control of Q01~Q08.

I01 Qo1

|
001 |
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Auxiliary contact M

As internal digital coil, the auxiliary coil M is not physical input/output coil, thus it is not controlled by peripheral

equipment (such as switch, sensor and relay), and can be used for control of logic program. Its number of points is

127. Program can be used as digital input (contact) or digital output (contact). In the following example, in the first

line, MO1 is output coil and set ON when 102 is enabled ON; in the second line, M01 is input coil, and output coils Q02
and Q03 are set ON when MO1 is ON.

|

001 [
_| |

o0z [

003

MO1
o

Qoz

Q

ooz

Q

% In case of power failure of SMT, status of coil “M01~M7F” is kept if “M Keep” is effective. “M Keep” can be set

by the following two means.

Module System Set
Set ID

Current ID: 1
Hew ID(00-59): 1
et Expand I/0
b -

™ I/0 Alarm

I/0 Num:

rR5485 Set

Comm. Bo:e:%?.-‘N,-‘_‘: -
Baud Rate: {38400 ¥

Coil Record
" None M (N

Range: [01-10 ~| SUM=Q

[Remote 1I/0

+ KO
(" Master

(" Slave

e Ieep
[T Back Light
2z set

DR Format Set

{* Unsigned

(" Signed

Cancel

102013 4[58 A1 AZ

GO &;OOOOOOO

| Dozav 1 NPUT BXDG( AL A2 O~10V)

RENOTE 10 N
BACKLL

[

Q‘l
KEEP D ’

ID SET 01

z LANY Cut put 4XROI3HSA

0 Q0 09 Q9

Auxiliary contacts M31~M3F as special auxiliary contact

No. | Meaning

M31

User program start icon

User program outputs ON in the first scanning cycle and is reset
after the first program execution cycle, M31 is used as general
coil in subsequent cycles.

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

M33 | Summer/Winter output Output ON when summer-time switching, and output OFF when
winter -Time switching; M33 can be used as general coil.

M34 | ATOI flag Output ON in case of error in channel I of extended temperature
module 4PT

M35 | ATO02 flag Output ON in case of error in channel II of extended temperature
module 4PT

M36 | ATO3 flag Output ON in case of error in channel III of extended

temperature module 4PT
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M37 | AT04 flag Output ON in case of error in channel IV of extended
temperature module 4PT
M38 | RS485 receiving icon Output ON when RS485 receives data
M39 | Network communication port receiving o )
) Output ON when network communication port receives data
icon
M3A | Counter direction flag Counter mode9 “high speed input counter”  Counter direction
M3B | Reserved
M3C | SMTP sending email SMT sends an E-mail each time when it is in the rising edge of
M3C point
M3D | Receiving completed ) .
— Used for MODBUS instruction
M3E | Error indication . .
- - (MU instruction)
M3F | Timeoutjudgment
Auxiliary contact N

Auxiliary contact N is the same as the auxiliary contact M, but status of coil N is not kept in case of power failure, and

there is no special auxiliary contact. The effect is the same if M is changed to N in the above example.

IOz Mol

oot (-
NO1 Qo4

o0s O
Qos

o0s O

Timer status coil T

Status of coil T depends on the relation between current value and preset value of timer. Coil T is set ON when the

current value of timer is higher than or equal to the pre-set value. In the following example, 103 is set ON to enable

timer TO1, and when the current value of timer is greater than or equal to 5s (preset value), coil TO1 is set ON to enable

digital output QO1.

I
001 |

TOl

Qo4

1
z J ooo.o
oo, 0 Tol

I
002 |

Q
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Counter status coil C

Status of coil C depends on the relation between current value and preset value of counter. Coil C is set ON when the

counter is set to count up and its current value is greater than or equal to the preset-value, or set OFF when the counter

is set to count down and its current value is 0. In the following example, the counter direction is decided by coil M09

(refer to Counter Instruction) and coil M02 is reset. Assuming the counter is set to count up, when the count of 104

rising edge recorded by CO1 reaches the preset value 2, coil C0O1 is set ON to make Q05 output ON and enable M02.

After M02 is set ON and counter CO1 is reset, both the current value and coil status are reset to 0.

I04 col

(N
col QoL
005 T
MOz

004 (N

1
rosd oooooo
B pooooz 591
MOz
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Network input J
J is a remote I/O configured through network, as described in chapter 11. Network input J can only be used as input

coil, the status of which is decided by status of remote 1/O. As shown below, Q1 and Q2 are set ON after JO1 is enabled.

J-:lu:L Qo1

001 I O
Qoz

002 G

Network output K
K is a remote I/O configured through network, as described in chapter 11. Network output K can only be used as output

coil, the status of which is transferred through network to remote I/O.

IOl EOLl
001 (ot

B0l 004
002 (o

005

oo3
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Special Functional Instructions

Basic Reset Pulse
Set output NO contact|NC contact| Quantity and number
output output output
Symbol [ A v P 1 4/ (NO/NC)
For functional block
Lo Hi
use
Extended input coil X X 12(X01-X0C/x01-x0C)
Extended output coil Y Y Y Y Y 12(Y01-YOC/y01-y0C)
Differential D d
Real-time clock
R R r 31(RO1-R1F/r01-r1F)
(RTC)
Analog comparator G G g 31(G01-G1F/g01-g1F)
HMI H 31(HO1-HIF)
PWM P 2(P01-P02)
10 LINK L 8(LO1-L08)
SHIFT S 1(S01)
F F 31(FO1-F1f)

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”.

I01 fl Qol
005 | | |
101 OFF ON
ON
D OFF OFF
l<—>11 scanning cycle
| |
ON
Qo1 OFF OFF
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Negative Edge Trigger - Pulse Output (d )

When the contact of subdifferential instruction changes from ON to OFF, subdifferential instruction will output ON

and maintain a scanning cycle. As shown below, when 101 changes from ON to OFF, d outputs ON and maintains a

scanning cycle, and Q01 outputs ON in a scanning cycle.

I0l i:l Qol
006 | l/}
101 oFf | M OFF
[a1v)
d OFF OFF
<> scanning cycle
| 1
O
Q01 COFF COFF




Chapter V Ladder Programming Instructions

Output Instructions
Set output instruction (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.

IEII.I. Qol
007 | 1
01 OFF oN OFF
oM
Qo1 OFF

Reset output instruction ()

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.

Illel Qol
008 | it
101 OFF ON | OFF
ool o
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.

i0z Qo<

aTal= | P

103 OFF O | OFF oT| OFF O | OFF

103 | | _| I_I I_I

Q04 JON | oFF [ o2 | oFF
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Filter status coil (F)
Status of filter status coil F depends on filtering condition. When filter meets the filtering condition, the current value
of the functional block is updated, the current value of filter is the filtering result, and the filter coil is set ON. As shown

below, after coil M01 is enabled, coil FO1 outputs and the current value is updated every 10s.

MOl FOl z |
] aoon
O a 201 F0 1|

aola

FOl MOz

O
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Analog Instructions

Analog input | Analog output | Quantity and number
Analog input A 8 (A01~A08)
Analog input parameter \% 8 (V01~V08)
Temperature input AT 4 (ATO1~ATO04)
Analog output AQ 4 (AQO1~AQO04)
Add-Subtract control AS AS 31 (ASO1~ASIF)
Multiply-Divide control MD MD 31 (MDO1~MDIF)
PID control PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXOF)
Analog Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DRO1~DRF0)
MODBUS 15 (MUO1~MUOF)
Network analog input NI 31 (NIOI~NIIF)
Network analog output NQ 15 (NQO1~NQOF)

The current value of analog quantity (AO1~A08, VO1~V08, ATO1~AT04, AQ01~AQO04) and functional blocks
(TO1~T1F, CO1~C1F, ASO1~AS1F, MDO01~MDI1F, PIO1~PIOF, MX01~MXO0F, ARO1~AROF, DRO1~DRFO,
NIO1~NI1F, NQOI1~NQOF) may be used as preset value of functional block parameter; when the current value

exceeds the parameter range, the limit value is taken as the preset value of the corresponding parameter.
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Timer Instructions

SMT includes 31 independent timers. If “M KEEP” is set effective, the current values
of TOE and TOF are kept in case of power failure. The timers have 8 working modes,
and each timer has 6 configuration parameters to realize the 9 modes of timer (mode

0~ mode 8). The definitions of 6 timer parameters and available coil types are listed

e
o

_®_
©
©

below.

Symbol | Function Available coil type Range

@® Timer mode (0-8) Digital input 101-10C/i01-10C

@ Timing unit Timing range Key input 701-Z04/z01-z04
1: 0.01s 0.00-99.99 s Digital output Q01-Q08/q01-q08
2:0.1s 0.0 - 999.9s Auxiliary contact MO1-M7F/m01-m7F
3:1s 0—9999s Auxiliary contact NO1-N7F/n01-n7F
4: 1min 0 - 9999 mins Extended input X01-X0C/x01-x0C

® ON: Timer reset as 0 Extended output Y01-YOC/y01-yOC
OFF: Timer running continuously RTC RO1-R1F/t01-r1F

@ Current value of timer Counter coil CO01-C1F/c01-c1F

® Preset value of timer Timer coil TO1-T1F/t01-t1F

® Timer code (TO1~T1F: 31 timers in total) Analog comparator coil | GO1-G1F/g01-glF

NO contact

Lo

Filter coil

FO1-F1F/f01-f1F

Network input coil

J01-J3F/j01-3F

Network output coil

KO01-K3F/k01-k3F

% The preset value of timer may be a constant or code of other data type.

% When M-KEERP is effective, the current values of TOE and TOF are kept in case of power failure.

Timer mode 0 (internal coil)

The timer of mode 0 is used as internal auxiliary coil similar to M/N coil, which does not have a preset value. As

shown below, timer TO1 is in mode 0. Output status of timer 1 varies with status of 101.

_®_

IC|!J. TO1 0
002 [ [ } 101
_® 101  OFF ON OFF O OFF

Tol  OFF o OFF o OFF
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Timer mode 1 (ON Delay A)

Timer begins timing when the control condition of timer mode 1 (ON Delay A) changes from OFF to ON, and it stops
timing, and the timer coil output is ON when the current value of timing reaches the preset value. The current value of
timer and coil status are reset to 0 when the control condition of timer is OFF.

Edit Contact/Coil X

¥ | & | » | w T ]c A

Timer Output Type
e -[
T 01 «| {(01-1F) Symbol
{ J i P

Functicn

Mode 1 - {0~&: —-[, T: B}
@_ @ On-delay timer mode 1

Enable l |
Output 1

TO1 1 Time Base:|1SEC -

3 0000 Current Value: SEC
0o0s o1 Preset Value:|0005 SEC
Preset Type:|N - l—

Direction Set Reget Input

Contact Contact ,_

0K | Cancel |

enable reset relay

e @ >l

. . twalue =0
Timer starts operating preserl vate

Timing enable relay OFF ON OFF
—
time up, 1~T1F OFF @ ON OFF
output ternj.nal('njI - ) —

t = Tumer preset value

% When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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Timer Mode 2 (ON-Delay with Reset)

Timer mode 2 (ON Delay B) is designed with reset control. The timer begins timing when the control condition turns
from OFF to ON, the current value of timer is kept when the control condition is OFF, and output coil is ON and timing
is stopped when the current value of timer reaches the preset value. The current value of timer and coil status are reset
to 0 when reset control is effective. In the following example, timing is stopped, output coil TO1 is set ON and the

current value is kept at 5 when the current value of timer TO1 reaches the preset value 5. The current value and coil are

reset to 0 when reset 101 is effective. Edit Comtact/ ol -
¥ | & | M | n T ]c 4
Timer Qutput Type
| - _ v -[
T al {01-1F) M ~ b

Function

Mode 2 - {0~&: -[, 7= P}

On-delay timer mode 2

Enable ' ] ' ' |

Reset | |

Outpit | ]

Time Base:|15EC -
Current Value:’i SEC
Preset Value:|005 SEC
Preset Type:|N - l—

Direction Set Reset Input

2 Contact ’— Contact |1 - W
2 o000
0005 10X

I 0 1 0K | Cancel |

_.@._
@—®_®
o @

TOl

Reset relay —{<#— Varijation of current value —Pl"—Reset relay
RS R S Y AR SR S
Thnmg OFF ION' ON OFF
- B t1 -4 -+ 2 P
: O G t=u+r2 on | OFF
Timer output

point orr & Im OFF

t=Preacet valune nf

% When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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Timer mode 3 (OFF Delay A)

Timer mode 3 (OFF Delay A) is designed with reset control. T output is ON but the timer does not work when the

control condition turns from OFF to ON; timer is started up for timing when the control condition turns from ON to

OFF; timing is stopped, the current value is reset as 0 and T output is OFF when the current value of timer reaches the

preset value; the current value and coil status are reset to 0 when reset control is effective. As shown below, TO1 is set

ON but the timer does not work when the control condition turns from OFF to ON; the timer begins timing and TO1

output keeps ON when the control condition turns from ON to OFF; timing is stopped and TO1 output is OFF when the

current value of timer reaches 10; the current value of TO1 and coil status are reset to 0 when reset input 101 is effective.

Edit Contact/Coil

Timer cutput Type

@ T [o1 | (01-1F) Symbol (f':'[ :[:1:

Function

Mode [3 «| (0-€: [, 7: B)

_@ Off-delay timer mode 1

o Enable | '
=t
Output _J i

Time Base:m
Carrent Value:’— SEC
:2& 3 {3 } Preset Value:,ﬁ SEC

ToY

Preset Type:|[H ¥ ’_

Direction Set Reset Input

Contact ’7 Contact - ’T

¥ |z |u |x T le v

X

Cancel
enable reset relay | @ - enable reset relay
present value = 0 Timer start operating present value =0
Timing enable relay OFF O OFF

Timmgup cr01~T1P)gOPP ON  |e @t) —»| OFF

output terminal

@ enable reset relay OFF

t = preset value

Timing enable relay ~ CFF ON OFF |ON | |ON| OFF
- OFF 1 P
Timing up’(TOl~T1P) O | | ; —»
output terminal [P R >

@enable reset relay OFF | ON | OFF

t = preset value
% When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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Timer Mode 4 (OFF-Delay)

Timer mode 4 (OFF Delay B) is designed with reset control. Timing is started and T output is ON when the control
condition turns from ON to OFF; timing is stopped, the current value is reset and T output is OFF when the current
value of timer reaches the preset value; the current value of timer and coil status are reset to 0 when reset control is
effective. As shown below, the timer TO1 begins timing and TO1 output is ON when the control condition turns from
ON to OFF; timing is stopped and TO1 output is OFF when the current value of TO1 reaches 10; the current value of
TO1 is 0 and TO1 output is OFF when reset control 101 is ON.

Edit Contact/Cail x
_( ) ¥ lg  |m | w T le 4l
Timer Output Type
*-[
T |01 =| (01-1F) 5 ol
( : ) { ) [ Sy i P
@ _@ Fanction
Mode 4 - {0~&: —[, 7z B}

@ 0ff-delay timer mode 2

Enable I '
it
Ouitpt | ‘

Time Base:[15EC A
Current V’alue:’i SEC
Preset Value: 0010| SEC
Preset Type:|N - ’_

Tol Direction Set Reset Input

Contact Contact |1 - l?

2 0000
0010
I0Ll

OK | Cancel |

Reset relay functioning__g,leg Variation of current N | ‘ Reset relay functioning

Current value of timer=0 value of timer Current value of timer=0
Timing relay: OFF ON OFF
functioning
Timer output point QFF ON OFF
TO1-T1F

Reset relay functioning OFF

t=Preset value of timer

% When “M Keep” is effective, the current values of TOE and TOF are kept in case of power failure.
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Timer Mode 5 (FLASH without reset)

Timer mode 5 is a flash output mode without reset control. The timer begins timing when the control condition is
effective; status of output coil T is shifted when the current value of timer reaches the preset value; timing is continued
when the current value is reset to 0. As shown below, output status of TO1 is shifted when the control condition is ON,
and the current value of timer reaches the preset value 10; timing is restored when the current value of TO1 is reset to

0.

Edit Contact/Coil x

¥ | x | » | = T ]c 4]

Timer Output Type

&-[
T |01 v Ell—lFﬂ
( )| Svmo « re

-
@- Function
@ _@ Mode v (0~6: -[, 7z B)

Flash timer mode 1

Enable | |

Time Base:|15EC 2
Current Value: SEC
Preset Value:|0010 SEC
Preset Type:|N hd ’_

3 Q000 Direction Set Reset Input

0010 TO1 Contact Contact ,_

OK | Cancel |

enable reset relay Titner starts operating enable reset relay

present value =0 present value =0

Timing enable relay

Time up,
output terminal (T01

~T1F)

t = preset value

»¢ The current value of Timer cannot be kept on a loss of power to SMT.
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Timer mode 6 (FLASH with Reset)

Timer mode 6 is a flash output mode with reset control. The timer begins timing when the control condition turns from
OFF to ON, status of output coil is shifted when the preset value is reached, and timing is continued when the current
value of timer is reset to 0. In mode 6, the control condition is not required to be kept ON, and the current value of
timer and output coil are reset to 0 when reset control is effective. As shown below, the timer is started up when the
control condition turns from OFF to ON, output status of TOI is shifted when the current value of timer reaches the
preset value 10, timing is restored when the current value is reset to 0, and the current value of TO1 and coil status are

reset to 0 when reset control is effective.

Edit Contact/Coil ®

¥ | = | » | = T ]: R

Timer Cutput Type

7 [0 ] (01-1F) Symbor| |¥ -0 €
7 P

@ Function
Mode mv {0~6: [, 7: B}

Flash timer mode 2

-
o

Enable |
Reset —rl_
oupnt _[TLTLTLML

Time Base:m
Current Value: SEC
Preset Value:|0010 SEC

Preset Ty‘pe:m ,7
TOl 3 gl_'il'_il:l Direction Set Reset Input
DDLD TOl Contact ’—_| ’— Contact m ,F
I0L
OK Cancel |
enable reset relay _ _ enable reset relay
present value =0 Timer starts operating 4 present value =0
Timing enable relay —l
t t t t
Time up,
Chtput terminal (T01-~T1F)
enable reset relay —l

t = preset wahie

»¢ The current value of Timer cannot be kept on a loss of power to SMT.
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Timer mode 7(FLASH Cascade without Reset)

Timer mode 7 is a pulse output timer without reset control, which uses two timers T1 and T2. T1 begins timing and T1

output is ON when the control condition turns from OFF to ON; timing is stopped, the current value of T1 is kept, T1

output is OFF and T2 is started up when the current value of T1 reaches the preset value; timing is stopped and T2

output is ON when the current value of T2 reaches its preset value; T1 is restarted when the rising edge of T2 resets T1

and T2, namely the current value of T1 is reset as 0 and the current value of T2 and T2 coil are reset as 0. As shown

below, TO1 begins timing and TO1 output is ON when the control condition turns from OFF to ON; T01 stops timing,

the current value of TO1 is kept, TO1 output is OFF and T02 is started up by the falling edge of TO1 but T02 output is

OFF when the current value of TO1 reaches the preset value 2.5s; timing is stopped and T02 output is ON when the

current value of T02 reaches the preset value 1.0s; TO1 is restarted when the two timers are reset by the rising edge of

T02, and so forth.

O—
©
®

TOL ?
2
P o0z.5 [ TOl
=~ 1 |roz T0

Z
{001,0 } To2
2

enable reset relay

present vahe = 0 —Plﬂ— Timer status operating

Edit Contact/Caoil

g |u |u T e ]

Timer Output Type

T o1 =] (o1-1F) Swmpor| |© - €
5 o

Function
Mode 7 - {0~z -[, Tz P}

Flash timer mode 3

TTx I l
Tx I 1 ||2| 1l |13| tl |13

101 T02
Tire Base:|0.1SEC v|  [0.13EC <]

Current '«'alue:| SEC | SEC

Preset Value:[002.5 SEC [001.0 SEC

Preset Type:|N - i -

Direction Set Reset Input

Contact Contact |Low

*

OK Cancel |

enable reset relay
present vahue = 0

timing enable relay

t1

t2

Timer up, (101-T1F)

output tertninal

Timer 2

t]l = preset value of the first timer
t2 = preset walueof the second tiner

% The two timers of mode 7 cannot be used in another place of the same user project
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Timer mode 8

Timer mode 8 is a stopwatch mode with reset control and pause control. The timer begins timing when the control
condition turns from OFF to ON; status of output coil is shifted, the current value of timer is displayed as the preset
value and timing is discontinued when the preset value is reached; the current value of timer and output coil are reset
to 0 when reset control is effective.

The current value is not updated (timing continued) when Pause input is set ON; the current value is updated (to current
actual value) when Pause input is OFF; the current value is displayed as 9999 and timing is discontinued when Pause

input is ON and actual value reaches the preset value.

Edit Contact/Coil e

¥ | & | M | n T ]c i

Timer Qutput Type

& -[
01 | (o1- Symbol
_@ T |o1 (01-1F) 0 - A

oo e o
O,
® ©

Stopwatch

Time Base:m
Current Value:’i SEC
Preset Valus: 'IIIII2III| SEC
Preset Ty'pe:m l—

Pause Reset Input

Contact |Low - Contact |Low « ’_

3 o000
Tol

nozo | 0K | Cancel |

Timing relay

functioning

Paused

Reset j

Current value
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Counter Instructions

SMT has 31 independent counters. Each counter has 6 parameters and 10 working

modes, 1 of which is used as internal coil, 6 as general counter and 2 as high-speed

counter. The 6 parameters and available coils are listed below.

General counter

o

_®_
®
©

Symbol | Description Available coil Number

@® Counter mode (0~9) Input coil 101-I0C/i01-10C

@ Counting direction coil Key input 701-Z04/z01-z04
OFF: Count up (from 0 or current value to preset value) Output coil Q01-Q08/q01-q08
ON: Count down (from preset value or current value to Auxiliary coil MO1-M7F/m01-m7F
0)

® | Reset coil Auxiliary coil NO1-N7F/n01-n7F
ON: Current value of counter is reset to 0, and output Extended input X01-X0C/x01-x0C

coil is OFF;
OFF: Counter continues counting, and output coil is Extended output YO01-YOC/y01-y0C
ON after completion of counting;

@ Current counting value of counter, range: 0~999999 RTC output coil RO1-R1F/101-r1F

® Preset value of counter, range: 0~999999 Counter output coil CO01-C1F/c01-c1F

® Counter code (CO1~C1F, 31 counters in total) Timer output coil TO1-T1F/t01-t1F

Analog  comparator | GO1-F1F/g01-glF
output coil

NO contact Lo

Filter coil FO1-F1F/f01-f1F

Network input coil

J01-J3F/j01-j3F

Network output coil

K01-K3F/kO01-k3F

% The preset value of counter may be a constant or code of other data type.

> The following modes are described based on counting up. Counting down is from the current value to the preset

value (not kept) or counting of input rising edge from the current value (kept); the current value is decreased by 1, and

counting is stopped when the current value is 0; when it is reset, the current value is equal to the preset value.
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Counter mode 0 (internal coil)

As the internal coil, counter mode 0 does not have a reset value, and status of counter coil varies with status of input

coil, as shown below.

10

col K

_@ col

ON ON

EN OFF OFF OFF

C0l  OFF ON OFF ON OFF
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Counter mode 1 (Non-Overtake, Non-Retentive)

The current value of counter is counted up from 0, counting is stopped, and output coil is ON when the preset value is
reached. In case of power failure, the current value is not kept and changes to 0 after power-on again or RUN/STOP
switching. As shown below, 102 is the reset coil and M0O1 the counting direction coil; the counter CO1 counts the input
rising edge, counting is stopped and CO1 output is ON after the preset value 20 is reached (if the direction coil MO1 is
enabled, the counter counts down from 20 after resetting, till the current value is 0; in case of power failure in this process,

the current value is not kept, and counting is re-started from 20).

Edit Contact/Coil x
K | | w | = c [z <>
Counter

c |o1 «-| (01-1F) Symbol

Function

: Mode |1 w| (0~9)
® Counter without overtaking and without

power down retain current wvalue

Pre vial=24

Cur vl [e ol 0TV T T D100 o Tolabbabils Tobobo

A

ui 1 | N
| -
Dt m —1
e
Current Value:,i
col IH 1 Presst Value:lm
0ld OOO0000 Preset Iy‘pe:,m l—
000OZ0 Cﬂl Direction Set Reset Input
I0Z Contact m ,? Contact m ,?

© 20 i

: | N I I e R A A R I A B AR N I B AR B R RN B

lololoy1111212,1)1)0] |19/19\20,20\20) 0|20|20)20|

—p———
Input count pulse |__{._.}_:|

@ OFF ON OFF ON
@ ON OFF ON
OFF ON| OFF ON OFF

* In this mode, the current value of counter is initialized to 0 (counting up) or the preset value (counting down) after

power-on or RUN/STOP switching; the current value is O(counting up) or the preset value (counting down) after

resetting.
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Counter mode 2 (overflow allowed, not kept)

The current value of counter is counted up from 0; after the preset value is reached, output coil is ON, but counting of input
rising edge is continued till the current value is 65535. After power-on or RUN/STOP switching, the current value of
counter is not kept but reset to 0. In the following example, 102 is the reset coil and M01 the counting direction coil; the
counter CO1 counts the input rising edge, and CO1 output is ON and CO1 current value increases continuously after the

preset value 20 is reached.

Edit Contact/Coil x

K | | w | c |R 4

rCounter

@ c [o1 | (01-1F) symbo1|
®

~Function
Mode E -I {0~8)
—® Counter with overtaking and without

power down retain current value

Fre vabe 2o
Cur vl EElENshalaT iglil ST ST sl ahala Balaba

col 2
o1 oooooo
oooozo [ CO%
102

Current Value:

Preset Value:| 000020

Preset Type:|[HN -

Direction Set Reset Input

’:.‘.mnacr. M vIIUl Contact |T vI 02

%

Cancel |

_________________________________________________ "
O 20 |

B S P Sl Vo i \piige) i senn! il sy (S e e (GIRR (CRanely \aaa ol I iy
(a) 10119119120\ 20\ 21\ 21) 201 20\ 19! 19\ 18' 18! 0 0} 19! 19! 20! 0 | 20!

e e

Counting pulse input |_ - I --Jr- :l

@ OFF ON OFF ON

@ OFF ON
@ OFF ON OFF ON | OFF &l OFE

% In this mode, the current value of counter increases continuously after the preset value is reached and initialized to

0 (counting up) or the preset value (counting down) after power-on or RUN/STOP switching. After resetting, the current

value is 0 (counting up) or the preset value (counting down).
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Counter mode 3 (overflow not allowed, kept)

The counter mode 3 is similar to mode 1, namely counting is stopped and output coil is ON when the current value reaches
the preset value, but the current value is kept after power-on again. If “C KEEP” is effective, the current value is kept after
RUN/STOP switching. In the following example, 102 is the reset coil and M01 the counting direction coil; counter CO1

counts the input rising edge, and counting is stopped and CO1 output is ON after the preset value 20 is reached.

Edit Contact/Coil o
K | » | w B c |z 4>
—Counter

[ IDl 'I (01-1F) Symboll

~ Function

Mode |3 .I {0~3)

Counter without overtaking and with

power down retain current wvalue
@ Pré vil=20)

P

(P 7 57 O 0 Y )

o AN Trnrr
i [
_® S | |

Avarpur r‘] I I
-

Preset Value:|000020

CDJ. 3 Preset Iype:IN v”—

MOld OOCOQO0O0 Direction Set —Reset Input——————

oooozo [ €01 [Cmm,;mw contact [1 <[5z

7

Current Value:

10z

OK I Cancel |

% Mode 3 is similar to mode 1, but the current value is kept in case of power failure.
% If C KEERP is set, the current value is kept after RUN/STOP switching.

% The current value is 0 (counting up) or the preset value (counting down) when resetting.
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Counter mode 4 (overflow allowed, kept)
The counter mode 4 is similar to mode 2, namely counting is continued after the current value reaches the preset value, but
the current value is kept after power failure. If C KEEP is set, the current value is kept after RUN/STOP switching. In the

following example, 102 is the reset coil and MO1 the counting direction coil; counter CO1 counts the input rising edge, and

counting is continued and CO1 output is ON after the preset value 20 is reached.

Edit Contact/Coil =
K | » | | T c |R |
rCounter
@ Iul vl {01-1F) Symbol |
—Function

Mode I:, (0~9)

Counter with owvertaking and with power
down retain current value

P

i 1

_@ Beser l_

Dhatp I I rl

Pre k24
@ Cur vl [slisliohalal ikl sTals sl ahalo ool io
®

?

I ]v

Current Value :I—
Preset Value:IDEIDDZD
col 4 Preset Iype:IN v”

Hﬂl cooooo Cﬂl Direction Set —Reget Input————
oo00zo (

Contact IH vI ID_L Contact II vl qu

Ioz

OK I Cancel |

% Mode 4 is similar to mode 2, namely counting continues after the current value reaches the preset value, but the

current value is kept after power failure.
% If C KEERP is set, the current value is kept after RUN/STOP switching.

% The current value is 0 (counting up) or the preset value (counting down) when resetting.
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Counter mode 5 (Overtaking, Up-Down Count, Non-Retentive)

The counter mode 5 is similar to mode 2, namely counting overflow is allowed, but the current value is not kept after

power-on again or RUN/STOP switching. Regardless of counting direction in mode 5, output is ON only when the current

value is higher than or equal to the pre-set value, and the current value is 0 after resetting, power failure or RUN/STOP

switching. In the following example, 102 is the reset coil and M01 the counting direction coil; the counter CO1 counts the

input rising edge, and CO1 output is ON and counting continues after the preset value 20 is reached.

2

_®_
®
? o

?

col 5
1101d 000000
{oooozu} col
102

(D=5

Edit Contact/Cail

K | m | w |z c |=
Counter
c |01 «| (01-1F) Symbol
Function

Mode 5 - {0~5)

With overtaking and without power down
Compare Counter

Fre val=20

i S RS PRI [T
bi 1 =
[ |

Current Value:’i
Preset Value: '3'3'3'32'3|
Preset Type:m I—

Direction Set Reset Input

Contact |M - IF Contact [T - ’?

OK | Cancel |

__________________________________________________ -
©, 20 :
-TaATTTTT r T Tt T T T TTT T rTaT T T TTTT T AT T T
| 0119)19\20\20)21\21\20\20) 19} 19\ 18\ 18} 19119120\ 0\ 0| 0| O !
R e e
Counting pulse input I A
| | b-t-4-1
@ OFF ON OFF ON
@ OFF ON
OFF ON OFF ON| OFF

> In this mode, counting continues after the current value of counter reaches the preset value; regardless of counting

direction, the current value is 0 after resetting, and not kept after power-on again or RUN/STOP switching.

105
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Counter mode 6 (overflow allowed, kept, comparison counter)

The counter mode 6 is similar to mode 5, but the current value is kept in case of power failure; if C KEEP is set, the current
value is kept after RUN/STOP switching. In the following example, 102 is the reset coil and MO1 the counting direction coil;

the counter CO1 counts the input rising edge, and CO1 output is ON and counting continues after the preset value 20 is

reached.

Edit Contact/Coil =

K |u | n Iz & |ln ]

Counter

c |o1 w| (01-1F) Symbol

Function

@ Mode g - {0~9)
©

a

With overtaking and with power down
Compare Counter

Fre ki
_® (R N 5 1 ) o ) ) O

@ _MULMUTOTLLLL,
i — —
R | mmm

P

col & Current V’alue:’i
MOld DOODO0D Preset Value:,m
oooo0zo [ €91 freser Typesy ||
I02 Direction Set Reset Input

Contact |M - IT Contact |1 - ’?

0K | Cancel |

®) 20
@JMode 1,2,5
@Mode 3,4,6

| | I I__ I
Tt Tt rTT T T Tt T T rT T T TTT T T T T
L_d__d_ i 131 414:15:15,8,

Counti
ounting pulse -—r——r-
input |. =L_d. J |_
N [
Power supply ON OFF ON

©)
@

% In mode 6, the current value is kept in case of power failure.

X If C KEEP is effective, the current value is kept after RUN/STOP switching.
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High-speed counter (for DC type)

The type of DC power supply provides two 1KHz high-speed inputs 101 and 102,and uses two counters to realize two

groups of high-speed counting. Counter modes 7 and 8 are high-speed counting that uses the same editing method with

general counter but has different parameters.

High-speed counter mode 7 (proportional input counter)

In DC machine, high-speed counter mode 7 uses 101 or 102 as
the maximum 1KHz high-speed input, and counting is stopped
and output coil is ON after the counting value reaches the
preset value. After resetting, the current value of counter is
reset to 0 and output coil is OFF. In the following example, the
rising edge of high-speed input 101 is counted after CO1 is

enabled; counting is stopped and CO1 output is ON after the

Symbol | Description

) High-speed counter mode7

@ High-speed counter input, 101, 102

® Reset coil
ON: Current value of counter is reset to 0
OFF: Counter continues counting

@ Current value of counter: 0~999999

® Preset value of counter 0~999999

® Counter code (CO1~C1F, 31 counters in total)

counting value reaches the preset value 50000; the counter CO1 is reset when MO05 is ON.

(® i -
O o014 oooooo
3 050000
—@ M0 S

]- col

5) | 050000

1 Y

T 1 r ) T 1 L
P o1 11l ! 1499991:50000450000850000; 0

0
@) T e T e

ON OFF | ON

i 6 J OFF ON

Edit Contact/Coil X
K | | w | T c [z >
rCounter
Cc |01 ~| (01-1F) Symbol |
~ Function

Mode |7 vl {0-9)

Scale Input Counter

Pre val=24

Cur vl Tefwla 10T Te T2 FShobabale [e1alaT Til™ 5
R | 1
|

Dhatpuf

N

Current Value:

Preset Value:|050000

Preset Type:|N '”

"Input Il/12

Contact II vl IDJ_ Contact IH v”bS

—Reset Input

%

Cancel |
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108

Output example:

In the following example, Q01 outputs ON immediately when CO1 counting value reaches the preset value, and Q02

outputs ON only when output is executed in the scanning cycle.

Preset value
Current value
Counting pulse input
101
Enabling input 103
Reset input MO1
Output C01/Q01

Output Q02

I03

004

ol

co1

005 _{\

O_ oooioo [ 9%,
MOL

008
100

0 1i1i2i2 . cm 99 émo 1:):)§mn 1005100 1:):)5100 0 0io
Hgligiccpiigigipipginl

ON | OFF

OFF |0|\

OFF ON OFF

OFF ON OFF

Scanning cycle
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High-speed counter mode 8 (1KHZ input counter) (DC powered versions only)

The M High t ither input .
¢ Mode 8 High Speed Counter can use either inpu Symbol | Description

terminals 101 or 102 for forward up-counting to 1 KHz High-speed counter mode 8

maximum at 24VDC high speed input signal. It will High-speed counter input: 101 or 102

reflash its counted value in each “fixed time”. When the Timing interval: 0~99.99 s

counted value reaches or excesses the “Preset ON”, then Preset value of Preset ON, range: 0~999999

the selected counter coil turns ON at the next cycle. If the Preset value of Preset OFF, range: 0~999999

@ @ ® 6 ® e

Counter code (CO1~C1F, 31 counters in total)
counted value change to a value less than “Preset ON” but

still large than “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
K } M ] N \ T c IR r
Counter
= EWE =l
Function
Mode [¢ «| (0-9)
1K Hz Input Counter
Fied tinem i3 On=i 0ff=1
ekttt -k ote 18 -Lagl By
AU
e T

Current Value:
Preset Value:|05 03 Off
Preset Tweiln -] [w [

Input I1/I2 Reset Input

Contact [T ]T Contact ]7

2% | koa :o 1-; -
ooooos [ €01

000003

[l
e | @

-

s e1s | eis | els | 601s | Ods

3 . &5 1 4 3 | 4

@@?@

OFF O OFF
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High-speed counter mode 9 (1KHZ input AB-phase counter)

Mode 9 is AB-phase high-speed counting function for counting of two lines of pulse with consistent periodic pulse width

and phase difference of 90°, which uses the same editing method with general high-speed counting function but has

different parameters.

In DC machine, high-speed counter mode 9 enables high-speed
input counting of the maximum 1KHz AB phases of 101 (A)
ahead of 102 (B); the current value of counter is (0~999999),
counting is stopped, and output coil is ON when the counting
value reaches the preset value; the current value of counter is

reset to 0 and output coil is OFF after resetting.

Edit Contact/Coil

K | | w s
Counter

c ' {01-1F} Symbol

Function

Mode 9 - {0~9)

AB phrase counter

Current Value:’—
Preset Value:|050000
Preset Ty'pe:m ’_

Symbol | Description

) High-speed counter mode 9

@ High-speed counter input, 101, 102

® Reset coil
ON: Current value of counter is reset to 0
OFF: Counter continues counting

@ Current value of counter: 0~999999

® Preset value of counter 0~999999

©® Counter code (CO1~C1F, 31 counters in total)

Input I1/I2 Reset Input
3. . F =« o =
Contact |1 01 Contact [Low

CK Cancel |

Coil M3A is the special coil, A/B is the counting direction flag. When Phase A leads phase B, M3A coil will be OFF,

when phase B leads phase A, M3A will be ON.

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;

S EEEERESERESENERENE

B_ 4 % 4 % 4 % 4 4 4

Input pulse counting i 2 X 3 X I X

Enabling input

Reset input
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Real-time clock (RTC) Instructions

SMT includes 31 independent RTC functional blocks, and each block has 6 operating
modes (mode O~mode 5) and 6 parameters. Display of functional blocks and meaning of

each parameter under Ladder are provided below.

ONORO
ONORO

RTC mode 0 (internal coil)

Clock setting V3.0

2009.04.30
Thur 13:30

Symbol| Description

RTC input in the first week

RTC input in the second week

RTC mode 0~2: 0, internal coil mode; 1. day mode; 2. week mode

Current hour shown by RTC

Current minute shown by RTC

Set hour of RTC ON

Set minute of RTC ON

Set hour of RTC OFF

Set minute of RTC OFF

6O®REO®®EE

RTC code (ROI~R1F, 31 RTCs in total)

In RTC mode 0, coil R is used as internal coil and preset value is not required. In the following example, RO1 is

mode 0 and its status varies with the control condition I01.

T

Edit Contact/Coil s

M | n | 1 |c R ]G

Real time clock

R |01 = {Dl—lFJM

Function

Mode - {0-5)

Internal Coil

[ T Towe [ o [ o [ sn [ s |
szl oo ool e

o [ 2 [ I |

Preset Value:z|00 | : [0O

{hour:minute)

OFF

IT].
001 |
OMN
101 OFF
ON
RO1 OFF

OFF

T ]

Cancel
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RTC mode 1 (day mode)
RTC mode 1 is for setting the daily ON/OFF time of each week.
In the following example (1), effective time of each week is set as MO (Monday) 8:00 to FR (Friday) 17:00,

namely coil RO1 outputs ON from 8:00 to 17:00 in Monday to Friday, and outputs OFF at other times.

Edit Contact/Coil e
M | = | T |c R IG Ri
C ) ( ) Real time clock
R |01 ~-| (01-1F) Symbol
®_ @ @ Function
Mode 1 - {0-5)
@ @ Every day action mode
[ T Twe T o [ow [sa [ su |
@ @ 6
Enke |
00 O 0 0
Week (On->0£%) : w0 jv — B -
Current Value:|{10:11
RO1 HO-FR Preset V’alue:l?: ,FSEC 17 : ,FSEC
1=-] 10:07 ROL (hour:minute)
0g8:00
17:00
0K | Cancel
Example 1:
Week Mon. Tue— Wed. Frig;
Time 800 17.00 800 1700 800 17.00 8:00 17:.00
Brabing | f ] L
Output —
Example 2:
Week Mon. Tue. Wed. Fri. Sat.
@ 1 Time §00 1700 &00  1W00  &00 1700 00 1n00 E00
0 o|mm i 0
® @ | 1700 | Enabling ; ; | | ; :
@] 80m |—| |— —l |—

Output
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Example 3:
Week Man. Fue Wed fri. },{Sat. 5 Sun.
@ 1 Time 800 17.00 800 1700 800 17:00 200 17.00 00 17:00 00 17:00
D @ |FRTU L . I R R R R
®: @] 800 | Enabling T P P F
B @ 1700 i i i i i i ;
L | 1 L1 |
Output
Example 4:
Week Mon. Tee. . Sat Sun.
@ 1 Time 800 1700 &O0 1700 g:00 1700 &00 1700  &00 1700
O @ |Fr1MO Enabling i i | | i i i | i i
@& : @ | 1700 : : | | : | ; | : :
: @ .00 i i ; i i ; i
Output —l_
Example 5:
Week Mon Tue. Fri. Sat. Sun.
@ 1 Time g:00 1700 &00 1700 00 1700 &00 1700 g 00 1700
D @|5U-5U Enabling _ | | | | S N N N N
® D] &0 Lo b b
: @ 1700 i i i i i i H H H
Output | | | | | | | | |
Example 6:
Week Mon Tue. Fri. Sat. Sun.
@ 1 Time g:00 1700 00 1700 00 1700 00 1700 &00 1700
D O|SUST| ppying | — : 5 f —
®: @]17:00 N L b
@ | 800 _| i i I_i _| i i —

Output
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RTC mode 2 (week mode)
RTC mode 2 is for setting ON/OFF time of coil R in a week. In the following example (1), coil RO1 outputs ON

from TU (Tuesday) 8:00 to SA (Saturday) 17:00, and outputs OFF at other times.

Edit Contact/Coil e

M | m | |c R ]G ar
Real time clock

<) (:j B |01 ~=| (01-1F) Symbol

Function

Mode 2 - {0-5)
Interval time action mode

ORONS
ORORO

U - 50U -
Week (On->0£ff) : =i
ROL TU'-$.P|. Current Value:|10:15
e RO1

10:31
Preset Value:|08 : [00 Sec l'?l : |00 Sec

0g:00 (hour:minute)
17:00

OK | Cancel

Example 1:
Week Mon. Tue. Fri. Sat. Sun.
Time 800 17:00 800 17:00 00 1700 &O0 1700 800 17:00
Enabling i i i i i i i i i
Output
Example 2:
Week
Mon. Tue. Sat. g Sun.
Time - o
@ 2 .00 1700 &00 1700 200 1700 &00 1700
(I . @ | 34-TU| Enabling | | | | | | | |
® @1 . R
: ® 800 i : i i i i i P
Output |
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Example 3:

WE-WE

1700

©@e
ClE)E

8:00

Example 4:

© e
@|0l®

Week Tue. Wed. S}% un.
Ti &:00 17:00 800 .00 1700 00 L1700
Ime . ; : : ; ! ;
Enabling : : : : I : : :
Output i | i
Week

Tue. Weed. Sgntq Sen.
Time P T

&:00 1700 &00 17:00

&:00 17:00

Enable | |

Output

g00 1700
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RTC mode 3 (year-month-day mode)

RTC mode 3 uses the set year-month-day to control status of coil R. The parameters of this mode and meanings

of the parameters are provided below. In example 1, coil outputs ON from February 17, 2009 to November 11,

2010.

When the year setting is 00-00 in RTC mode3, a special mode is used to enable RTC from the beginning month

and day to the end month and day of each year, as shown in example 4.

Symbol | Description
@ Set year of RTC ON
@ | Setyear of RTC OFF
® RTC mode 3, year-month-day
@ RTC current time: year-month-day
® Set month of RTC ON
©® Set day of RTC ON
@ Set month of RTC OFF
Set day of RTC OFF
€) RTC code (RO1~R1F, 31 RTCs in total)
Edit Contact/Coil x
M | w |z |c R ]G Al
R |01 «| (0D1-1F) Symbol o o
f“;:::”“ 3 «| (0-3) o @
Interval month action mode @ ®
EEESCEENTT EN OO
Fuable |
8 |
Year (On->0££) :|09 —> 10 hoi 09-10
Current v.ﬂue:m 3= [ggl 1; } poul
T;::\;::{TEIT 17 seef1r L 11 see okl
OK | Cancel
Example 1:
Year-month-day | 2009/02/17 2010/11/11
Ti 0:00 0:00
me
Enabling
ON
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Example 2:
Year-month-day 2009/02/17 20101111
0:.00 0:00
@ 3 Enabling
MYEI®E | 2010/11/11
@)/(T/E | 2009/02/17 Output
Example 3:
Year-Month-Day 2009102117 2010/11/11
Time 0:00 0:00
® 3 | |

(BN E) | 2010/11/11 ENABLE
@ @E | 2010/11/11

ETC cutput

Example 4:

Year-Ionth-Day
_ 20121011 201271111 2013110411 2013011411
Time 0:00 0:00 0:00 0:00

) 3
(/&G | 2000/10/11 ENABLE
@A@/E) | 2000/11/11

ETC output
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RTC mode 4 (30s compensation)

RTC mode 4 is a 30s compensation mode, which uses the set week, hour, minute and second for operation of the

current value of RTC and correction of RTC error. The display form and parameter meaning of RTC mode 4 and

programming interface under Ladder are provided below.

@l
ONO

®_
®
®
@

Edit Contact/Coil

Real time clock

R |01 - {Dl—lF;M
Function

Mode 4 - {0-5)

303 modify mode

M | n | |c R ]G

Week(On):

Current Value:|10:24:13
Preset Value:|00 : IIIIIIl
{hour:minute) : oo

0K | Cancel

Symbol

Description

Corrected week of RTC

RTC mode 4

Current hour of RTC

Current minute of RTC

Corrected hour of RTC

Corrected minute of RTC

Corrected second of RTC

® QG O & e e 6

RTC code (RO1~R1F, 31 RTCs in total)

118§
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Example 1: Corrected second< 30s

o
®

= ®_

®
® ©
@

ROL

4= 13:25
0&8:00
:20

SA

> C

} ROL

Weelk SA
Tirne 800 2:00:20

ENABLE

ETC output OFF O OFF

% When RTC time is 8:00:20, the current time returns to 8:00:00 for continuous timing, and coil outputs ON.

When RTC time reaches 8:00:20 again, coil outputs OFF and RTC continues timing. So, the duration when coil

outputs ON is 21s.

Example 2: Corrected second>= 30s

@—®
®

®_

®
® e
@

TWeek

Time

A

g:00  8:00:40
|

RO1

4‘-

Sa
13:41
08:00

40

RO1

EMNARLE

ETC output

119

% RO1 outputs ON when the current value of RTC is 8:00:40, and outputs OFF when RTC time changes to

8:01:00. The duration when output is ON is a scanning cycle only.



Chapter V Ladder Programming Instructions

RTC mode 5 (astronomical clock)
RTC mode 5 is the astronomical clock mode that uses the set longitude and latitude and offset time to control
output of RTC coil. The display form and parameter meaning of RTC mode 5 and programming interface under

Ladder are provided in the following diagram and table.

Edit Contact/Coil b

@ @ M | w |z & R |l
Real time clock
@ R |01 | {01-1F) Symbol
Function
Mode 5 - {0-5)
@ Sunset mode

Symbol | Description
® RTC mode 5
@ RTC set longitude W/E 1°“‘?“‘E£=: V[;;%:(ilem
® RTC set E/W longitude value e ﬁf'}"m
D) RTC set latitude S/N mmmmEh e
® RTC set S/N latitude value
® RTC set offset +, - = —
@ RTC set offset value

After the corresponding parameter, E/W (east/west longitude) and longitude value, S/N (south/north latitude) and
latitude value are set as shown in the table above, the functional block R will work out the sunrise time and sunset
time in the set place in the current season and enable the setting of forward (-) or backward (+) offset time
(0~59min) of sunrise/sunset time by setting the offset direction, and coil R will output ON from sunrise to sunset

and output OFF at other times.
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Example 1: Set east longitude 130°, north latitude 30° and offset value +30min

MO1 RO1 |
| s-| =130 ) .
| M+30 -

+30 |

% Sunrise/sunset time is computed based on the current value of RTC, and ROI is set ON from sunrise to

sunset.
RO1 B .
s-| =+t |
{::}‘_ w+zo [ °
L 430
DRCE B .
{::}__ _____  pacE
00553
| ooooo
o1zze [DREF
| ooooo

% DRCE and DRCEF are special registers where longitude and latitude-based sunrise, sunset and time (excluding

offset) are stored.
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Analog Comparator Instructions

SMT includes 31 independent comparator instructions, and each comparator has 8 working modes and 5

functional parameters. The display diagram and parameters of the comparator are provided below.

ey .
@

®

® @

Symbol

Description

Comparator mode (0~7)

Ax analog input (0.00~99.99)

Ay analog input (0.00~99.99)

Comparator reference value

@ ® @ ®

Comparator code (GO1~G1F)

% The preset value of analog inputs Ax and Ay and comparator reference value may be a constant or code of

other data type.

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.

_®. —_

Comparator mode 1~7

(1) Comparator mode 1:
(2) Comparator mode 2:
(3) Comparator mode 3:

(4) Comparator mode 4:

(5) Comparator mode 5:
(6) Comparator mode 6:

(7) Comparator mode 7

101 G0l 0
| |'rf\' l
001 | W,
ON
101 OFF OFF
ON
G01 OFF OFF

Ay—@ < Ax < Ay +@,BON ;
Ax < Ay,®ON ;
Ax> Ay, ®ON ;
@ > Ax,®ON ;

@ < Ax,®ON.

@ = Ax.BON
. @ # Ax,®ON ;




Chapter V Ladder Programming Instructions J¥&

Example 1: The comparator works in mode 4, and GO1 outputs ON when comparator reference value 2.50V is

higher than or equal to Ax analog input A01, or outputs OFF otherwise.

Edit Contact/Coil b2e

D]

@
]

N B E |»

— rActive on/off edge

a;
@ 6 |01 - (01—1E:m|

 Function

Mode [2 | (0-T)
-® ?

Ax<=Ref.

o

Ay
I - IDl A - IEIZ
Sec

Current Value: Sec
GOl 4 preset value: UZ.5| Ref
AO]‘ Ol Preset Ty'pe:IN '”

0z.s50v

0K I Cancel |

Example 2: The comparator works in mode 5, and GO1 outputs ON when comparator reference value TO1 is

lower than or equal to Ax analog input CO1, or outputs OFF otherwise.

Edit Contact/Col X

R E R R PRI R TIY
~Active onfoff edge —

- G |0l o+ (Dl—lF:M

r Function
Mode |5 w| (0~T)

Rx>»=Ref.

00 0°

Current Value: Sec I Sec
preset value:|00.00 Ref
GOl scm Preset Types|T  +|[0L
GOl
TOl

CK I Cancel
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Filter Instructions

SMT includes 31 independent Filter instructions, and each filter has 5 working modes. The display diagram and

parameters of filter are provided below.

Filter Mode 0 (internal coil)
Mode 0 Filter (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 Filter, the ladder diagram view, and the software Edit

Contact/Coil dialog box.

n-:lul Fol a |
001 | [ } F'”|

M0O1 OFF | ON | OFF

RO1 OFF | ON | OFF

Filter mode 1: analog filter
Function description: Analog filter function is started after parameters are configured and status of the enabled
coil turns from O to 1. This function enables filtering of Ax analog value based on the selected sampling mode,

and the filtered value is the current value of coil F.

Output: The analog value of input Ax is calculated based on the current number of samples Sn.

(1)
AT Symbol|Description

@
® G

Software filter mode:

F mode selection

Ax analog input

Current value

Sampling mode

Filter code (FO1~F1F)

N
@ ® @ O 6

(Mode 1): Data is updated in each scanning cycle, and the recent 5 AD values (maximum and minimum values
removed) is averaged.

(Mode 2): Data is updated every 5 scanning cycles. The average values of mode 1 are further averaged after statistics
for 5 times.
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(Mode 3): Data is updated every 25 scanning cycles. The maximum and minimum averages of the values obtained in

mode 2 are used after statistics for 5 times.
1 2 3 4 5 6 7 8 9 10 11

Y Y Y Y Y
® @ @ @ &) ® @DE@W ===

=

Data memory update time N

(1) (2) ey bl
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:
(D Updated data=(161-+1544-160) / 3=158-filter (1, 2, 3,4, 5)
Maximum value 190 and minimum value 120 will be deleted.
@ Updated data =(154+160-+169) / 3=161- filter (2, 3, 4, 5, 6)
Maximum value 190 and minimum value 120 will be deleted.
(@ Updated data =(154+160-+169) / 3=161- filter (3, 4, 5, 6, 7)
Maximum value 190 and minimum value 110 will be deleted.

(@ Updated data =(121+150+198) / 3=156- filter (7, 8, 9, 10, 11)

Maximum value 199 and minimum value 110 will be deleted.

Mode 2:

The 5 data values of mode 1 are averaged.

(O ++B+@+®) /5

Mode 3:

Among the 5 data values obtained after 5 operations of mode 2, the maximum value and minimum value are
taken, and then the two values are averaged.

This mode is effective in filtering ripple or ripple noise.

(Maximum value +minimum value) / 2 (wherein, the maximum and minimum value range is ((1)(2)(3)(4)(5)).
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Filter mode 2: average value
Function description: The enabling coil is set ON to enable the average function, which is used to calculate the

average value of analog inputs in the set time period.

_@7 Symbol |Description

F mode

Time base

Current value of F

Analog input Ax

Sampling time

Filter code (FO1~F1F)

O ®
P
&)

® 6 ® ® © O

Timing Diagram (for example)

AQ m
A vas e AR /
I R O T N N A S
| I e N e N e D D Y A |
m:::'.:::::::\/.:'\‘f
A BN ENEEENERE-iEBE°
m— P b Db L
YelSESNENESEEENEE
T T O O O T I W T R A
en— 4 4 4 P % & 4 % ko4 & g & & §
1 2 i 4 5 5] T B 1 2 3 4 5 B 7 8
—
Sn=8 Sn=8
St=ile St=10s

Mol 2 |
| 3 faTulala} ro1

om | 201
oolo |

Example: As shown above, the current value of F is updated every 10s, and coil FO1 is set ON each time when the

current value is updated.
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Filter mode 3: maximum value

The maximum value function is enabled and status of output coil and enabling coil is consistent after the enabling
coil is set ON, and the function is disabled and status of output coil and enabling coil is consistent after the enabling
coil is set OFF. While the enabling coil is ON, the current value of block F is recorded as the maximum value of
analog input Ax.

‘@7 Symbol|Description
@ Comparator mode
® ©®

Current value

Ax analog input

® @ © 6

Comparator code (GO1~G1F)

MO1 FO1 3 |
| 1 oann
om [ 201 F-'_'Il|

Filter mode 4: minimum value

The minimum value function is enabled and status of output coil and enabling coil is consistent after the enabling
coil is set ON, and the function is disabled and status of output coil and enabling coil is consistent after the enabling
coil is set OFF. While the enabling coil is ON, the current value of block F is recorded as the minimum value of
analog input Ax.

'@7 Symbol|Description
@ Comparator mode
® ©

Current value

Ax analog input

CHECNS;

Comparator code (GO1~G1F)

Mol Fol 4 |
| 1 Qoo
o0 | iy Fo 1|
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HMI Instructions

SMT includes 31 independent HMI instructions, and each
HMI instruction enables display of content in 16x4
characters on LCD in the form of text, figure, coil status,
preset value and current value of functional block. Text
displayed by HMI has three types: multi-language (as
shown to the right), built-in Chinse and user-defined
Chinese. Each HMI instruction must be edited by SMT
software. Select the menu “Edit -~ HMI/TEXT”, and the

HMI editing interface as shown to the right will pop up.

While HMI instructions are not enabled, press SEL on /O interface, when HMI of the lowest coded value will appear

on LCD.

HMI Text X

B0l ez |mos  |mes  |ms  |moe  |mor  |ms  4l»

Timer -
Counter
RIC -

G Compare -

[T Display . ‘ j DR| j | j
Fhone Nuxber " ‘ j |;§1 j | j
% Multi Language {~ Chinese(fizxed) { Chinese(edit) =
Text Input

VURERAET () %4, -, SO123456T89:: {=>7@ABC
DEFGAI TELMNOPQRETUVWEXTZ[YV]IB_"abcdefsg
hiiklmnoparstuvwzves | >0 A43aA48866111
ifadtiivodaatdnionalkf 7 roztazavtr{vrd
Sl B § VB Bl B ok S e N AR B R A
LEnZre B aBv<2T LwEBRFbo="+n" J¥0RAAE

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

% Refer to Chapter III: Programming Tool-Ladder Programming Environment-HMI/TEXT for editing and use

methods of HMI function.

Each HMI has 2 working modes and 2 parameters. The meaning and display form of the parameters are

provided below.

Edit Contact/Coil

Symbol | Description

= ]R IG ]F

@ HMI mode (1~2) HMI display page

@ HMI code (HOI~HIF)

Function

Mode (2 | (1-2)

No Display

o [ ~| (01-1F) Symbol Edit

Cancel

128
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HMI display description

1. HMI enables display of characters, built-in Chinese characters, user-defined Chinese characters and phone

number which cannot be modified by keypad.

2. HMI enables display of the preset value and current value of functional blocks (T, C, R, G, DR) and analog

input and output (A, AT, AQ), among which, preset value can be modified by keypad.

3. HMI enables display of status of coils (I, X, Z, M and N), which may be modified by keypad.

4. When display is enabled by multiple HMIs, keypad can be used to for scrolling display of any enabled HMI.

5. When a new HMI is enabled, it will be displayed if the current HMI number displayed is lower than the new

HMI number; otherwise, the original display is kept.

Key description

SEL

Enter status 3 from status 1 or 2

Enter status 4 from status 3

Change the type of preset value of functional block under
status 4

Tord

Find the close HMI of mode 1 under status 1
Find the close HMI enabled under status 2
Move the cursor upward or downward under status 3

Change data or coil status under status 4

(SEL+T or )

Find the close HMI of mode 1 under status 1
Fined the close HMI enabled under status 2

Move the cursor upward or downward under status 3

< or —

Move the cursor to the left or right under status 3 or 4

OK

Confirm and save the editing

ESC

Exit

129
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Description of HMI status 1~4
1. HMI scanning status: Press SEL on the /O interface.

1.123456789ABC
2.1234 X
0.12345678 Press SEL

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

RUN Wed. 09:05

2.  HMI running status: Enable HMI on the I/O interface.

1.123456789ABC z [)[4
7.1234 x

Q.12345678 —> | fmox =]
RUN Wed. 09:18 NOx v |

BTO1##
I101=###
[d T01=20, 00Sec
1234 T01=00, 00Sec

AEGEE —| 00.00
[@[[@ [ [ MOZ=0N

3. HMI editing ready status: Press SEL under scanning or running status of HMI; if the current HMI displayed

has editable content, the cursor will blink on the content.

T01=20.00Sec

T01=00. 00Sec Press SEL
EE—

00.00

NO2=ON

T01=00. 00Sec
T01=00. 00Sec
00.00
N02=0N

4. HMI editing status: Press SEL under the editing ready status, and blinking cursor will change to underline.

T01=H0. 00Sec
T01=00.00Sec
00.00
NO2=0N

Press SEL
_

T01=20.00Sec
T01=00. 00Sec
00.00

N02=0ON
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PWM Instructions (for DC power and transistor output type only)

SMT of transistor type includes 5 PWM instructions. The PWM instructions have 5 working modes, PWM mode and

PLSY mode. PWM mode enables output of 8 groups of PWM waveform of different duty cycles, and PLSY mode

enables output of pulses of varying frequency and configurable number. Meanwhile, two configurable lines of pulse

of the same duty cycle can be output in mode PWM.

Mode Output port
P01 PWM, PLSY Q01
P02 PWM PLSY Q02

131
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132

PWM mode

Both P01 and P02 can work in PWM mode with 8 groups of preset value of pulse width and period. During PWM

running, status of the selected coil is changed, and waveform of duty cycle variation is output. The PWM mode has 10

parameters as listed below:

Symbol [Description Enabling | S3 | St2 | S1 | Class range Output
(1)  PWM mode (1) OFF | X | X | X 0 OFF
(2) |Display of current output class range (1~8) ON | OFF|OFF|OFF 1 Class range 1
(3)  |mput selection S1 (I01~g1F) ON |OFF|OFF| ON 2 Class range 2
(4)  |mput selection S2 (I01~g1F) ON | OFF| ON |OFF 3 Class range 3
(5)  |mput selection S3 (I01~g1F) ON |OFF| ON | ON 4 Class range 4
(6) |Display of current output class range (1~8) ON ON | OFF | OFF 5 Class range 5
(7)  [Pulse width (0~32767 ms) ON ON | OFF| ON 6 Class range 6
Period (1~32767 ms) ON ON | ON | OFF 7 Class range 7
(9 Output port (Q01~Q02) ON ON | ON | ON 8 Class range 8
PWM code (P0O1~P02)
Example:
Edit Contact/Coil e
s 1t ls ¢ |i D]
PHM Jutput
P |01 «| (01-02) Symbol Q |o1
Function
Mode 1 - {1~5)
- O =
©F ©
&H O
H ©
T t
Select 1-8:[1 -] |
Current Value:[00000 ms [00000 ms
POl 1 3 fiii Preset Value:|00010 ms [00005  ms
zg§{:0005 } POl Breset Type:|H ~ l— n - l—
MO1l00010 Select input points: (high->low bit)+l
v | for u <oz u o ol

o ]

Cancel |
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As status of coils M01, M02 and M03 is 010, PWM outputs the preset value of group 3 duty cycle.

EN

Output

=5 ms

T=10 ms

¢ Which group of pulse wide and period is output by PWM depends on status of coils M0O1, M02 and MO03.

PLSY mode

The output port of PLSY function is Q01 or Q02. The PLSY mode has 6 parameters as listed below.

Symbol

Description

PLSY mode (2)

PLSY output cumulative pulse number (stored in DRC9)

PF: PLSY output frequency (1~1000Hz)

PN: PLSY output set pulse number (0~32767)

Output port (Q01)

@ O ® @ ®

PWM code (P0O1)

Example:

POl [ !

The preset value of PLSY output frequency and output number of pulses may be a constant or code of other

Edit Contact/Coil

R | s | ® | & P } L
P Output
P |01 «| (01~-02) Symbol Q |01
Function
Mode 2 - {1~5)
PL5Y
PF PN

T

Current Value: |

Preset Value:|00000 Hz [00000

N e | ol e

X

D

.

Cancel |
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data type and decoding follows the rules of parameter limits. When the output number of pulses reaches the preset
value, PLSY stops output. After PLSY is enabled again, it outputs the pulses of set number, and the cumulative

number of pulses increases continuously on the basis of original number.

% In the above example, pulse frequency is the current value of CO1, namely pulse frequency changes during
PLSY running, and the preset value of output pulse number is 100.

% If the current value of output frequency CO1 is higher than 1000 during PLSY running, 1000 is taken as the
set value of output pulse frequency.

% Output stops when PLSY output pulse number reaches the preset value 100.

% If the set pulse number is 0, PLSY will output pulse continuously till PLSY is disabled.

Example:

Parameter setting: 3) = 500Hz, @ =5, output waveform as follows:

EN

1ms

Output

2ms

PLSY stops output when the output pulse number reaches the preset value 5.
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Mode 3: PWM mode of joint output

This mode is the same with general PWM mode, but output is Q1 and Q2 and P01 and P02 send the configured pulse

at the same time. PWM mode 3 has 8 groups of preset value of pulse width and period. During running in this mode,

status of the selected coil is changed, and waveform of varying duty cycle is output. This mode has 10 parameters as

listed below:
Symbol [Description Enabling| S3 | St2| S1 | Class range Output

@O  PWM mode (3) OFF | X | X | X 0 OFF

@  |Display of the current output class range (1~8) ON | OFF| OFF| OFF 1 Class range 1
@  [Input selection S1 (101~g1F) ON |OFF| OFF| ON 2 Class range 2
@  [Input selection S2 (101~g1F) ON |OFF| ON | OFF 3 Class range 3
®  [Input selection S3 (101~g1F) ON |OFF| ON| ON 4 Class range 4
©®  |Display of the current output class range (1~8) ON | ON | OFF| OFF 5 Class range 5
@  |Pulse width (0~32767 ms) ON | ON | OFF| ON 6 Class range 6
Period (1~32767 ms) ON | ON| ON |OFF 7 Class range 7
©  Output port (Q01Q02) ON |ON|ON|ON 8 Class range 8
PWM code (P01)

ik | 3 1 |
Moz O Q01
Mozd 00005 Fol
Mollooolo |
L

EN
OUTPUT

t=5ms

.

T=10ms
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Mode 4: PLSY mode of simultaneous output

The output ports of PLSY function are Q01 and Q02. The PLSY mode has 6 parameters as listed below.

Symbol | Description

@ PLSY mode 4
@ PLSY output cumulative pulse number (stored in DRC9)
® PF: PLSY output frequency (1~1000Hz)
@ PN: PLSY output set pulse number (0~32767)
® Output port (Q01)
© PWM code (PO1)
Example:
Edit Contact/Cail e
R | e | £ |& P o«
PWM futput
_G) = g [01 +| (01-02) Sympol o o
@ _@ Function
Mode m {1-5)
® H =
PF BN
ESET
Current Value:[00000 [oooao
Pol ?m nis Qo1 Preset Value: | 0 Hz |IIJlJJ
':':”. POl Preset Type: ’— ’—
00100

OK | Cancel

Parameter setting: 3) = 500Hz, @ =5, output waveform as follows:

EN
I [ e H e I
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The preset value of PLSY output frequency and output number of pulses may be a constant or code of other data
type and decoding follows the rule of parameter limits. When the output number of pulses reaches the preset
value, PLSY stops output. After PLSY is enabled again, it outputs the pulses of set number, and the cumulative
number of pulses increases continuously on the basis of original number.

% If the set pulse number is 0, PLSY will output pulse continuously till PLSY is disabled.

137
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PWM mode 5: AB phase PLSY mode
AB phase PLSY function is similar to general PLSY function, but it uses the ports Q1 and Q2 at the same time

and sends Q1 (phase A) pulse ahead of Q2 (phase B). This PWM mode 5 has 6 parameters as listed below.

Symbol | Description

PLSY mode (5)

PLSY output cumulative pulse number

PF: PLSY output frequency (1~1000Hz)

PN: PLSY output set pulse number (0~32767)
Output port (Q01Q02)
PWM code (P01P02)

@ O ® © ©® ©

01010,
(-

Parameter setting: 3) = 500Hz, @ =5, output waveform as follows:

EN

OUTPUT

[ S N S N S N

The preset value of AB phase PLSY output frequency and output number of pulses may be a constant or code of
other data type, and decoding follows the rule of parameter limits. When the output number of pulses reaches the
preset value, PLSY stops output. After PLSY is enabled again, it outputs the the pulses of set number, and the

cumulative number of pulses increases continuously on the basis of original number.

> Pulse frequency changes during PLSY running, and the preset value of output pulse number is 100.

X If the value of output frequency is higher than 1000 during running in mode 5, 1000 is taken as the set value
of output pulse frequency.

% Output stops when output pulse number in mode 5 reaches the preset value.

X% If the set pulse number is 0, PWM mode 5 keeps pulse output till PLSY is disabled.
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10 Link/Remote 10 Instructions (for RS485 type only)
o o RSdsb SET 03
SMT4-CD/ED has built in RS-485 communication port. It can be used as master/slave DR SET — Low hit
— High bit
station of Modbus RTU or connected with other SMT-20Vxx to form IO Link or remote
10. The communication mode and baud rate can be set through Operation(Q)»Module
system setting(Y) of SMT programming software or keypad. The
Module System Set *
keypad setting is shown to the right,and meaning of the two bits in |[ 5=t ID Remote 1/0
RS485 setting is explained in the following tabl comeenr ’_l o
setting is explained in the following table. S aster
- ' (" Slave
. Set Expand I/0 Others
Code Meaning T e g 2 Eeep
0 8/N/2: 8 data bits without check, 2 stop bits = Eacieiight
- - - - [T I/0 Alarm [z Set
Upper 1 8/E/1: 8 data bits with even parity check, 1 stop bit
. . . K . R548 DR Format Set
bit 2 8/0/1: 8 data bits with odd parity check, 1 stop bit & Unsigned
3 8/N/1: 8 data bits without check,1 stop bit " Signed
Coil Pw
0 4800bps (* None M (N Cancel
1 9600bpS Range: |01-10 SUM=0
Lower 2 19200bps
bit 3 | 38400bps
4 57600bps
5 115200bps
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10 LINK

An IO Link is composed of 8 SMT of RS485 type at most, where each slave contact is used as an independent
station for running of its logic program and all slave contacts are connected to the same master station. IO Link
ID must be continuous and be 0~7; master station ID is 0, and slave station ID begins from 1 to 7; if slave station ID
is not continuous, such as 1, 2, 4, 5, the master station will take it as there are only two slave stations 1 and 2 and

communicate with slave stations 1 and 2 only.

1D SET
FEMOTE 1/

* max. 8 points I/O send per stations
L4

*  Max 7*8 (=56) points I/O received per station ID | W table comparison
ID must set to be 0,1,2,...(max to 7) Remote VO disable | | v _wog
R ] o sies s s EEE | 1| WOO~WI6
mE 0 ms .. mE [ [z
| . . e ———= 5 [wswn
7 | ™~ 4 | W33~W40
——— 5 | wal~wa4s
T AEEEEEEEEET 0 e
|7 | wsr-wes

% When each station uses LO1~L08, only one can be set as mode 1: sending mode, and

the other L can only be set as mode 2: receiving mode.

Sending mode: Address in W table is controlled by ID of SMT itself and cannot be changed, and status of the
selected coil is put in the corresponding W table. The correspondence of ID and W table is shown in the above
table.

Receiving mode: content of the selected W table is transferred to the selected coil; if input coil I or X is selected,

content of W table will not change status of coils I and X.

Symbol | Description Coil type Number
©) 10 Link mode, 1: sending, 2: receiving Input coil 101~10C/i01~10C
@ Sending/receiving points (1~8) Output coil Q01~Q08/q01~q08
® Sending/receiving coil type Augxiliary coil MO1~M3F/m01~m3F
@ Position of sent/received data in W table Augxiliary coil NO1~N3F/n01~n3F
® I/O Link code (LO1~L08) Extended input | X01~X0C/x01~x0C
Extended output | YO1~Y0C/y01~y0C
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In the following example, LO1 works in mode 1; it can be concluded from position of W table that the machine ID is

1 and it is a slave station.

Edit Contact/Coil *

® |F | & |2 L [ 4>
1/0 Link
L |01 | {01~03) Symbol

Function

Mode 1 - (1-2)

Send

@)
©
®

Coil NO.: I03 hd

LOL 1 select 1-2:(ERNNNN ~
3 I03-I07 i From103-07 ~| To [WO09-13
1 1
9-W13
OK | Cancel

Example 1: Sending mode
The set mode is 1, coil number is 5, starting coil is 103 and SMT ID is 1, status of coil 103~I07 will be sent to

W09~W13, as shown below.

O =1, @ =5, ® =103~107, ID=1 (®:W09~W13)

W table position W09 WI0 WII WIi12 W13 W14 W15 Wilé

Receiving or sending coil 4 4 4 4 4 4 4 4
103 104 105 106 107 0 0 0

Example 2: Receiving mode
The set @ = 2 mode is 2, coil number is 5, starting coil is M03, W table position is W17 and not controlled by ID,

content of W17~W21 will be sent to coil M03~MO7.

@D =1, @ =5, ® =M03~M07, @:W17~W21

W table position W17 W18 W19 W20 W21

Receiving or sending coil ¥ A A4 v v
M03 M04 MO5 MO0O6 MO7
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Remote 10
A remote 10 network is composed of two SMT at most, where one is the master station and the other is the slave
station. The setting method and 1O correspondence are as follows.

Master station

Remote 10 disabled Slave station
ID SET 01

RENOTE I/0 N
BACELIGHT X

M EEEP v Set to slaver
Set to master
ID SET 01 ] IDN SET 01
REMOTE I/0 M Remote I/O disable EENOTE I/0 5
BACELIGHT X BACELIGHT X
M EEEF v N EEEF W

Master station Slave station

Valid user program Invalid user program

Extended input X = slave station input I Input I = master station extended input X
Extended output Y = slave Output Q = master station extended output
station

Valid user program Invalid user program

X = slave station input X = master station extended input

Y =slave station output Y = master station extended output

Logic program runs in the master station, but not in slave station. The master station writes extended output Y to
slave station Q, and slave station writes input I to master station extended input X.

% Extended 10 module should not be used when the remote IO function is used.
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MU (Modbus) Instructions (for RS48S type only) .
The Modbus block of RS485 type realizes Modbus RTU master communication at RS485 ID SET 01
REMOTE I,/0 N
interface. SMT type CD includes 15 Modbus blocks, MUOI~MUOF. RS485 type BACKLIGHT N
communication gives priority to Remote IO and 10 Link, namely the functional block is |} EKEEF v

not executed by Remote 10 master and slave and 1O Link master, and Modbus instruction

is executed only when it is set as N (remote 10) and ID is not 0.

Multiple communication instructions may be used in a program, but only one instruction can be driven at the same

time. For example, when multiple Modbus instructions are used and enabled, only one instruction utilizes serial port

for execution of its function, while the other Modbus instructions keep the enabled state but do not execute function,

namely the other instructions enter the execution waiting state. When the Modbus instruction utilizing serial port is

disabled and releases the serial port after the end of an instruction cycle, the other enabled Modbus instructions begin

to preempt the serial port.

Comparison table of Modbus mode and communication function code:

Mode Function code
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coils)
5 05 (write a single coil)

Auxiliary contacts used during execution of Modbus instructions:

Receiving completed M3D

After completion of receiving, M3D is set for error checking, and the
received data is sent to the designated register if no error is found;

Error indication M3E

Communication error indication

Timeout judgment M3F

Enter the receiving waiting state after completion of sending; when timeout is
determined as no data is received within the specified time period, the timeout
output flag M3F is ON, receiving is ended and M3D outputs ON;

M3F is automatically reset at the time of M3D resetting.

Timeout judgment and time-out period are determined by baud rate.

Baud rate (bps)

Timeout (ms)

4800, 9600, 19200, 38400

125

57600

100

115200

80
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Modbus block has 5 parameters, the display and meaning of which are listed below.

-

ONONO

Symbol | Description
@ MU block mode 1~5
@) Communication address: Slave station ID, range 0~7f
Communication command address and communication data length:
1) Constant, range 0000~ffft;
® Data length of modes 1 and 3 is 1 word;
Data length of mode 4 is 16 bits;
2) DR number, command address and length being stored from the DR
@ DR number, data sent/received being stored from the DR
® MU code (MUO1~MUOF)

% The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.

MU display and editing interface are shown below:

-

ONONO

_@

MUOl

0l
0003
DREOD

MU0L

F | & | | wo |as 4]
Sslect Coil Mo. .
@ Bs4s Given command address
wr [or +] (o1-0m) Sympor| R_s_
mant constant 0003 and data
Function

Mode [ 3] length 1 word,
Read Register(0x03)

The sending command is:

ot (R 01 03 00 03 00 01 CRC16.
Comm. add:@ [o003 oR ’—_J

(O-EFEF)gapy singie register

store 1n: R [E0 Y] Receiving response data of

Data will be stored in DREO.

slave station 1:

Data stored in DREO:
DREO = datal~2

01 03 02 datal data2 CRC16.
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MU mode 1: Read register
Set communication address of parameter (3) as a constant: As shown above, communication data length is 1.

Set communication address of parameter 3) as register DR:

_| i Functional block parameters are displayed as below:

r = |2 | w o |as <] ]
Select Coil No. Irl -i
* RS485S 01
Mo o1 | (01-0F) s',-mb¢1| <
i | DROZ MU0l

Function I. 1

wode [1 o] DEED

Read Register(0x03)

Pie_fc;:re’ m: [o1 Set command address DR03=0001,
Comm. add: (" | #m o3 v Set data length DR04=0002,

{r‘"'rFFr]s‘:az:ing add. depends on DRO3

value. Amount of read regiscer The sendlng Command 18:

depends on DRO4 walues, max is 25
N o 01 03 0001 00 02 CRCI16.

Data will be stored in registers L. .
sequentially starting from DREO. Receiving response data of slave station 1:

01 03 04 datal data2 data3 data4 CRC16;
Data stored in DREO~DRET1:

DREO =datal~2

DREI = data3~4

1 oK J Cancel [ 1

% The maximum value of data length register is 25.
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MU mode 2: Write a single register

&
e 8 e |z w |as 4] ]

Select Coil No.

Set communication address of parameter (3) as a constant:

® RS485
MU |01 'i {01~0F) SYMDD.ll  epies
B i . .
":::mn %) Functional block parameters are displayed as below:
woae 2 -
Write Single Register(0x0€) rE 1
| o1 |
o — | 0003 Mol
Comm. add: & |0003 C or |o3 i
(0~FEFF) L DRED 4

Comm. data: DR !ED -

O o Command address constant 0003,
register
OEpeTcs o0 Ehe R waie Set numerical data DRE0=1234 (hex: 04D2),
The sending command is:
01 06 00 03 04 D2 CRC16.

Receiving response data of slave station 1:
01 06 00 03 04 D2 CRC16.

\ OK Cancel ’

F | & | 2 | L MU |As 4]

Select Coil No.

(* R5485
MO |01 w| (01~0F) S ol
(01-07) _Symbo | " TCB/IP
Function
Mode 2 -

Write Single Register (0x06)
Functional block parameters are displayed as below:

Remote ID: 0l
{0~TF)
Comm. add: ~ DR |o3 v| rE 1
w“wﬂr’l’he Comm. add depends on DRO3 value I Dl I

| proz HHUOL
Comm. data: DR |E0 ~ L DREO A

The data wrote into a register
depends on the DREC value

Set command address DR03=0001,
Set data DRE0=1234 (hex: 04D2),
The sending command is:

01 06 00 01 04 D2 CRCI1e6.

| = — ,  Receiving response data of slave station 1:
i 01060001 04 D2 CRC16.

Set communication address of parameter (3 as register DR:
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MU mode 3: Write various registers

Set communication address of parameter (3 as a constant:

Select Coil No.
+ RS48S
MU |01 -I 01~-0F Sy'mbcll
i }  ICP/IP

Function

Mods= |; -

Wrice Multiple Registers(0xl0)

Remote ID: al

(0~7F)

Comm. add:{ |(0003 C DR | v

I'j"rn-ﬂ’d:ue Single Register(0x0§)

Comm. data: ©OR |E0 ~»

The data wrote into a register
depends on the ORED wvalue

|1 Mo |;5 | [

oK Cancel

le Je Jr  w |as 4]

Select Coil Ho.
(¢ RS485

MO |01 +| (01~0F) Symbol iyt
Function

Mode |3 -I

Write Multiple Registers(0xl0)

Remote ID: I:l-i

{0=7F)

Comm. add: * DR |03 vI

(O~FFFF) 5eureing add. depends on DRO3
value. Amount of read register
depends on DRO4 value, max is 25

Comm. data: DR |EO ﬂ

The wrote data segquentially start
from DREO.

oK | Cancel |

Functional block parameters are displayed as below:

& 1
| o1 |
| ooos  Hool
L prep 4

Command address constant 0003,
Data length is 1 word,

Set data DRE0=1234 (hex: 04D2),
The sending command is:

01 10 00 03 00 01 02 04 D2 CRCI16;

Receiving response data of slave station 1:
01 10 00 03 00 01 CRC16;

Set communication address of parameter (3) as register DR:

Functional block parameters are displayed as below:

r3 1
| o1 |
| ROz MUO1
L prEp A

Set command address DR03=0001,

Set data length DR04=0002,

Set data DRE0=1234 (hex: 04D2),

Set data DRE1=5678 (hex: 162E),

The sending command is:

01 10 00 01 00 02 04 04 D2 16 2E CRC16;

Receiving response data of slave station 1:
01 10 00 01 00 02 CRC16;

% The maximum value of data length register is 25.
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MU mode 4: Read coil

Set communication address of parameter (3 as a constant:

£ | a |2 |z w  |as 4] ]

Select Coil No.
+ RS485

MU |01 | (01-0F) Symbol  TCByID
i
Function

Mode 4 vl

Read Coils(0x0l)

Remote ID: 01

(0-TF)

Comm. add: (¢ [".1020 C DR |03 -|

{O”EFFEJRead single coil, and this Comm.add

must be the multiple of 10H/16

Store in: DR !ED »

The read data will be stored in
DREQ.

1 OK | Cancel ‘

Functional block parameters are displayed as below:

rd 1
| o1 |
| oozo  Riool
L preQ 4

Command address constant 32 (hex: 0020),
Data length is 16 (hex: 10H, 1word),

The sending command is:

01 01 002000 10 CRC16.

Receiving response data of slave station 1:
01 01 02 datal data2 CRC16.

Data stored in DREO:

DREO = datal~2

Set communication address of parameter (3 as register DR:

G

r |g |2 |r w o |as
Select Coil No.
* RS485
MU |01 +| (01~0F) Symbol ~ TCE/IE

Function

Mods 4 vf

Read Coils(0x01)

Remote ID: 01
(0~7F)

Comm. add: ~ DR |o3 vI

‘G"rFrf’Startinq add.depends on DRO3

value.Amount of read coils depends

on DRO4 wvalue= max No.is 25H/400.

DR IEG 'i

The read data will be stored in
registers sequentially starting
from DREO.

Store in:

OK ‘ Cancel |

-

Functional block parameters are displayed as below:

rd 1
| o1 |
| DrROZ  HMUOL
L prEg A

Set command address DR03=0001,

Set data length DR04=0015 (hex: 000F);
The sending command is:

01 01 00 01 00 OF CRC16.

Receiving response data of slave station 1:
01 01 02 datal data2 CRCI16.

Data stored in DREO:

DREO = datal~2

% The maximum value of data length register is 400.
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MU mode 5: Write a single coil

Set communication address of parameter (3) as a constant:

= |e |: w o |as ]|

Select Coil No.
¥ RS485

MU |OL -I (01-0F) smboll  TcP/IP
Function

Mode §E w

Write Single Coil (Ox05)

Remote ID: 01
(0~7F)
Comm. add: & [0003 DR I:_: . I

(0~FEET)

Comm. data: DR |ED 'I

The data wrote into a coil depends
on the DRED Value.

OK I Cancel ‘

| = | = | MU |ns 0 |

Select Coil No.
¢ RS485

0 | (0L~D Sy a1
MU |01 (01-0F) Symbol| . TCE/TR
Function

Mode |5 -

Write Single Coil (0x05)

Remote ID: 01

(0~TF)

Comm. add: (" + DR |,33 %

(0~FFFE) 1he Comm. add depends on DRO3
value, and this valus must be the
maltiple of 10H/1lé

DR |EEI »

The data wrote into a coil depends
on the DREQ Value.

Comm. data:

EE(AIL + A)

CK Cancel

Functional block parameters are displayed as below:

ro 1
| o1 |
| o003 HMool
L prEQ 4

Command address constant 0003,
Set data DRE0=65280 (hex: FF00),
The sending command is:

01 05 00 03 FF 00 CRCI16.

Receiving response data of slave station 1:
01 05 00 03 FF 00 CRC16.

Set communication address of parameter (3) as register DR:

Functional block parameters are displayed as below:

ro 1
| o1 |
| DrRo3 P01
L prEp A

Set command address DR03=0001,
Set data DRE0=65280 (hex: FF00),
The sending command is:

01 0500 01 FF 00 CRCI16.

Receiving response data of slave station 1:
01 0500 01 FF 00 CRC16.
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Example:
Data is sent and received through RS485 port after MU is enabled. It is suggested to use communication of D trigger
control MU instruction.

TO1l 5 ‘
1 ao0._an
Q__ a0_20 I':'l‘
DR11 B b ‘
| ooo14
DR1Z B b
[ [alalalulul -3312
| oooos4 |
TOL D MUIOL rl b
| | | u o1 Lol
| | DR11
| DRO1 ‘
DROS B b ‘
| 10000 ]
DROG B b
| osoo0
DROT B b
| oso00
DROG B b
| 04000 ]
DR1Z B -
| ooo14 ]
DR14 B b
1 ogooo FDR14
| oooos4 |
£01 D MIIOS -3 b
| | az _
| i O | peoes
| bnos |

TO1 controls MUO1 and MUOS5;

Set MUO1 mode 1, read register, address is DR11=14 (0x0E), length is DR12=4, save to register DRO1~DR04;

Set MUOS5 mode 3, write register, address is DR13=14 (0x0E), length is DR14=4, data is fetched from register
DRO0O5~DR08 (DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770, DR08=4000=0x0FAO0);

MU01 1 | MIOS 3 |
a1 oz ~
DR11 MU0 DR13 MO05
DRO1 | DROS |
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During running, TO1 is ON, a MUO1 communication is triggered, command 01 03 00 OE 00 04 CRC16 is sent, data is
stored in DRO1~DRO04 after response is received from slave station 1; 0.2s later, TO1 is OFF, MU0O5 communication is
triggered, command 01 10 00 OE 00 04 08 27 10 1F 40 17 70 OF A0 CRC16 is sent; 0.2s later, TO1 ON triggers MUO1,
and 0.2s later, TO1 OFF triggers MUOS...... cycling in order.
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SHIFT Instructions

SMT includes 1 SHIFT instruction, which is for cycling and alternating output of effective status at the specified

contacts. SHIFT instruction has 4 parameters, the display and meaning of which are listed below.

Symbol | Description

Number of output contacts (1~8)

SHIFT input contact (I01~g1F)

SHIFT output contact (Q, Y, M, N)
SHIFT code (S01)

®® OO

In the following example, the number of output contacts is 5, input contact is 101, output contact is Q03~Q07,

and output timing is shown below.

Edit Contact/Coil »

o |mx |m |m sarer |1z 4]+
Select Coil No.

s [o1 (01)

Function

Pulse Coil: -| [o1
Select 1~8: |5 -
Start Coil: |Q w| (03

Enabled | |
N S I N s o B B o B B
5 = -

Q04 ]
Q05 | |

Qo6

QU7 I I :

% After SHIFT is enabled, the first contact Q03 outputs ON, and the rising edge of 101 resets the previous

contact and effects the next contact, and so forth, till SHIFT is disabled and all contacts are reset.
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AQ Analog Output Instructions

AQ analog output instructions are used with the extended analog output module 2A0.

The default output mode of AQ is voltage mode 0~10V, where 12bits value is 0~4095 and the corresponding
AQ value is 0~1000.

When the output mode is set as current mode 0~20 mA, 12bits value is 0~2047 and the corresponding AQ value
is 0~500.

12bits value of AQ is stored in register DRD4~DRD7, and output mode is based on the current value of register

DRDO~DRD3, as listed below.

Output Mode Mode | DRDO~DRD3 data definition
register register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode, AQ output value 0 in STOP mode
Channel 2: AQ02 DRDS5 DRD1 2 1: current mode, AQ output value 0 in STOP mode
2: voltage mode, AQ output value kept in STOP
Channel 3: AQO3 DRD6 DRD2 3
mode
3: current mode, AQ output value kept in STOP
Channel 4: AQ04 DRD7 DRD3 4

mode

» DRDO~DRD3 value is taken as 0 when it is not 0~3, namely AQ output mode is mode 1.
%2A0 connected to the near-end of master corresponds to output AQO1 and AQO02, and that to the far-end

corresponds to output AQO03 and AQ04.
% Refer to Chapter VIII: Extended Module Instructions-Extended Analog Modules for use of analog output modules.
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AQ display

% AQ displays the preset value (constant or code of other data type) in STOP mode, or the current value in

RUN mode.
Analog Ouput Set *
Mode Preset Display in STOP mode Display in RUN mode
cal {1 =|[w  ~||s000
Voltage mode, reset value when EQ[:I]_:[:IQ TTF EQU]_:DQ TTF
DRD4--1Q :09.77 V
3top ocutput EQDE:ED. [:][:Im AQDE:ED. [j[jm
ci2 [1 ~|[n ~|[z047 2003= AOL V AQ03=02. 10V
Vol de, lue wh _
stop  DRDS--AQ owtpur:0.00 V. 4Q04=DR3F mA £Q04=00. 00mA
cis 1 ~|[a  ~]|m
Voltage mode, reset value when
stop When AQ output mode is the current mode, the correspondence between
cus |1 ~ffor  x]fsr DR value, AQ current value and the displayed value is as follows:
Voltage mode, reset value when
stop DRDS current value=2047, corresponding AQ02=500, displayed
ok | cancer | value: 20.00mA

’ When the preset value type of AQ is set as constant, value of the corresponding DR register is changed and AQ
output value is modified accordingly (AQx=DRx/4.095);
% When the preset value type of AQ is set as other parameter variable, value of DR register varies with AQ

(DRx=AQx*4.095);
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Example 1: AQO1 preset value as a constant;

MOL1

CED4

H|

om

Analog Ouput Set

Mode Preset

on2

car 1 w||w  ~|[a000

Q

During running, MO1 is not enabled, DRD4 current value is AQO1 set value 4000, and AQO1 outputs 9.77V;

a4000 }DRD-!
[ala ] |

S

AQ01=09. 7TV
AQOZ=20. 00mA
AQ03=00. 00V
AQO4=00. D0ma

When MO is enabled, DRD4 output is VO1 value, and AQO1 output varies while VO1 value is regulated;

Example 2: AQO1 preset value as other parameter;

0zi100

02100

}DRD-I

&l

AQO1=05, 13V
AQOZ=20, 00mé
AQO3=00, 00V
AQD4=00, 00mé

Analog Ouput Set

Mode Preset

ol PR PR | [

Voltage mode, reset value when
Itop

During running, DRD4 block output is not controlled by enabling, and AQO1 output value and DRD4 change

while AO1 is regulated.

MOl

aooan

Vol

}DR[M

ﬁ |

AQO1= AD1 W
AQDZ=20, 00mA
ARD3=00, 00V
AQD4=00, 00mé

DRD4

MOl

DRD4 [

AROI=01. B2V
AQ0Z=20, 00mé4
ARD3=00, 00V
AQ04=00, 00m4

AQ01=0Z, 10V
AQDZ=20. 00mé
AQO3=00, 00V
AQ04=00, 00mé
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AS (Addition and Subtraction) Instructions

SMT includes 31 independent AS instructions for data addition and subtraction. AS instruction has 6 parameters, the

display and meaning of which are provided below.

Symbol | Description

AS current value: -32768~32767

V1: operand 1: -32768~32767

V2: operand 2: -32768~32767

-

V3: operand 3: -32768~32767

ONORONO

Error output coil (M, N, NOP)
AS code (AS01~ASI1F)

CHGNCHENCNS

Computing formula: AS=V1+V2-V3

Operand V1~V3 may be a constant or code of current value of another functional block. Error coil is set ON in
case of AS result overflow, or there will be no response if error coil is NOP.

Display and editing interface of AS instructions are shown below:

Edit Contact/Coil *
5 | = |z | 2o a5 ]uD 4
= Select Coil No. Error Coil

a5 |01 «| {01~1F) Symbol " +| |01

AS=V1+V2-V3

__@ Function
Current value:

ONONONC

V1 + V2 - v3
AS01 00000 Presct: [16453 [o0000 |oooon
16453 [ NOL pee Tvpe: [u ][ fr [efor e ffor
TOl ASOL
col
’Tl Cancel

% Coil NO1 is set ON when the computed result exceeds the range of current value.
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MD (Multiplication and Division) Instructions

SMT includes 31 independent MD instructions for data multiplication and division. MD instruction has 6 parameters,

the display and meaning of which are provided below.

- Symbol 1 | Description

MD current value: -32768~32767

V1: operand 1: -32768~32767

-

V2: operand 2: -32768~32767

ONORONO

V3: operand 3: -32768~32767

Error output coil (M, N, NOP)
MD code (MDO1~MD1F)

@ 0|® 0 e e

Computing formula: MD=11*F21/T3

Operand V1~V3 may be a constant or code of current value of another functional block. Error coil is set ON in

case of MD result overflow or V3=0, or there will be no response if error coil is NOP.

% Error events: 1. Operand V3 is 0, in which case multiplication and division will not be executed.
2. Overflow of computed result.

Display and editing interface of MD instructions are shown below:

P |t |mo  |as MD ]PI 4]

Select Coil HNo. Error Coil
MD |01 «| (01~1F) Symbol|| M | o1
— —_
Function

Current value:
'_® MD=V1+V2/V3

V1 * V2 / V3
— Preset: [lés6s |ooao1 [oooo1
Qo000
~ 00000Y woa| [ Il e Rkl
vol HDO1
AQL

0K Cancel
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PID Instructions

SMT includes 15 independent PID instructions for PID operation of integer data. PID instruction has 9 parameters, the

display and meaning of which are provided below.

Description

PI: PID current value (-32768~32767)
SV: target value (-32768~32767)

PV: measured value (-32768~32767)
Ts: sampling time (1~32767 * 0.01s)
Kp: proportional gain (1~32767%)

Tr: integral time (1~32767 * 0.1s)

Tp: differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (P101~PIOF)

Symbol
@

®0 © 0
ONONOC,

CHOMSHENCGHOMOMNC

Parameter (D~() may be a constant or code of current value of another functional block. Error coil is set as 1
and PID function is not executed when Ts or Kp is 0.

PID computing formula:

EV, =SV - PV,

| T 1
API =K\ (EV,—EV_, )= = EV, D,

T
D =2(2pPV,_ -PV,-PV,_,)

PI = API

Display and editing interface of PID are shown below:

Edit Contact/Coil b4

I

Error Coil

L |mu |as | Mo eI

Select Coil No.
PID|03 | {01-0F) Symbol ol | |01

Function

Current value:

PID(-32768~32787)

ONONONS)
O ©
ONONC®
© ©

E

00120
00100
00200

HOl
PIOL

ooloo [HOL
[ noloo}”"l
00100,

[ (-32768-32767)
[ (-32768-32767)
l— (1~32767)
l— (1~32767)
[ w-s2iem
l— {1~32767)

%

Cancel
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There are three basic types of controls.

Proportional control (P).

Integral control (I).

Differential control (D).

The controllers form the proportion integration differentiation controller (PID controller).

Functions of the basic controllers are explained below.

Proportional controller

S H ET.UT Proportional controller I Process
! ! E:
’O ’ (P)proportional gain 4’ control
(Kp) PI
Py

Fi S PT&

] Ep #* EV

EV
t t

Based on the error EV between the target value SV and measured value PV, the regulated variable API is changed
proportionally (Kp) to change the output result PI of process control.
Proportional controller can work immediately, but it cannot make error 0.

Proportional controller characteristics: Respond to variation of process value immediately.

Integral controller
Integral controller changes the regulated variable API in proportion to loop error EV and time t, works based on the

delayed operation, and can completely eliminate loop error.

PV 4 APL4

EV

t

-+ %

Integral controller characteristics: Eliminating error, delayed in operation and unstable.
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Differential controller

Differential controller changes the regulated variable API in proportion to variation of the measured value PV to control
the output result PI. In response to variation of the measured value PV, it changes the regulated variable to quickly
complete the transition process.

Differential controller characteristics: overcoming oscillation, improving stability and speeding up the transition

process.,

PID controller characteristics: Fast, stable and accurate.

The three parameters Kp, Tr and Tp of PID control are described below:

A large Kp may speed up regulation and reduce error, but excessive Kp will impair system stability and even lead to
system instability; integral regulation continues till there is no error, and low T; results in strong integral action and
vice versa; differential control has early control action to eliminate error before it is generated; therefore, differential
control can improve dynamic performance of system; in addition, a large Tp can speed up system response, reduce
overshoot and improve stability, but it may impair system resistance to disturbance and result in sensitive response to
disturbance; however, we actually expect system not to be extremely sensitive to disturbance; therefore, Tp should not

be too large.

Effects of Kp, Tt and Tp on output curve are shown below.

FI

Tdﬁ}‘ﬂ all Tdlarge

SVl N

Tismall Tjlarge

Er-small

Small Ts will increase controller load, and minor deviation variation between two samplings will lead to insignificant

variation of controller output value; large Ts may improve system stability, but result in poor control quality.
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Parameter setting reference:

Control quantity Application scenario Kp (%) | T1(*0.1s) | Tp(*0.01s) | Ts(*0.01s)
Rapid temperature | Small space or capacity | 625 30 100 50
Slow temperature | Large space or capacity | 1250 120 800 100
Slow pressure Slow pressure change 1500 5 400 100
Rapid pressure Rapid pressure change 3750 2 1000 100

Kp, T1 and Tp may be adjusted as per the curve chart in specific scenarios.

161
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MX (Multiplex Controller) Instructions

SMT includes 15 independent MX (multiplex controller) instructions, and each MX instruction has 7 parameters as
listed below. When MX is disabled, MX current value is 0; when MX is enabled, MX current value is one of the

parameters (D~4) based on status of & and ®),

namely parameter is output. Symbol | Description
Operand VO: -32768 ~32767

Operand V1: -32768 ~32767
Operand V2: -32768 ~32767
Operand V3: -32768 ~32767

Control selection bit 1: S1

Control selection bit 2: S2

o3
o3

|
SHEACHCHCHONS

MX code (MX01~MXOF)

ONONONC,

Operand V1~V4 may be a constant or code of other data type. The relation between control selection bit and MX

current value is shown in the following table.

MX disabled |MX=0

MX enabled  |S1=0, S2=0; MX = V0.
S1=0,S2=1; MX =V1.
S1=1,S2=0; MX =V2.
S1=1,82=1; MX =V3.

Display and editing interface of MX are shown below:

Edit Contact/Coil ™

mw  |as  |m e Mx IAR <]

Select Coil No.

w [0 - (ulm‘;%
Function

—
Current value:

Data multiplexer {Output value selected
by 51 and 52)

—@ Preset Value0: ’E‘ ’m ,—
Preset Valuel: ’E‘ "Jl— '—
Preset valuez: [aa ~|for [
Preset Valued: ,ﬂ ,01_7 ,7

51 52

Contact |Low ,_ Contact |x - ’?

Q9
000

@

Cancel

16513
I01l4 ATOL
:-:01:[.&.001 :I’m"“

DROL C = |
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AR (Ramp Function Generator) Instructions

SMT includes 15 independent AR (ramp function generator) instructions which are used to make the current level of

AR change to the set level gradually at the set rate by operation of integer data. Each AR instruction has 2 modes.

AR mode 1

In mode 1, AR current value changes from the starting level to the target level at stepping rate. The following 12

parameters should be set for AR mode 1 setting.

0

00 0
0
o

Symbol | Description

AR current value (AR: 0~32767)

Level 1 (Levll: -10000~20000)

Level 2 (Levl2: -10000~20000)

Maximum level (MaxL: -10000~20000)

Start/Stop offset (StSp: 0~20000)

Stepping rate (Rate: 1~10000/s)

Gain (A: 0~10.00)

Offset (B: -10000~10000)

-®
()

Level selection (Sel)

®0O006 0

Stop coil (St)

Error output coil (M, N, NOP)

SEICHEHOHONCHGIRCIRGINCONC)

AR code (AR01~AROF)

AR current value = (AR current level — of fset B)/gain A

Parameter (2~ may be a constant or code of other data type; error coil is set ON and AR instruction is not

executed when gain A is 0.

Level selection coil Sel

Level selection rule  Sel =0: Levll as the target level
Sel = 1: Levl2 as the target level
% MaxL is taken as the preset value of target level if the target level is

higher than the maximum level.

Stop coil St

When the stop coil is set ON (not kept), AR is stopped, decreased gradually
from the current level to “Start/Stop offset+ offset” and kept at the level
for 100ms, then the current level is offset B, leading to the

current value 0, when AR instruction is ended.

After AR is enabled, the current level is kept at “Start/Stop offset+ offset” for 100ms, and then changed to the

set level at the set stepping rate. If the stop coil is enabled, AR level is gradually decreased from the current
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level to “Start/Stop offset+ offset” at the set stepping rate and kept at this level for 100ms, then the current level
is offset B, making AR current value 0, when AR instruction ends.

Timing diagram of AR current level:

En |

el

St
Maxl { — = —— — — - ) B — -

Teyelz2 {1 ——F—————— p——g - ——— —— — —— — — — — — _
Tewell ] ——F——— — A N
SteptB 4 —— e e - — AR

B

Display and editing interface of AR are shown below.

Edit Contact/Coil x
a |w | = AR IDR ki
Select Coil No. Error Coil
2R [or - 01-0F) symbol|| [wor -] [
Function
@ @ Mode |1 - {1-2)
e @ 0 (o) @ (11) LR=(Level-Offset) /Gain
@ Current value:
@ DO @ @ Levell:|n | [ooso0 | (-10000~
® Level2:|n | [ooso0 | {~10000-20000)
Map:Ju <] 01000 | (-10000~20000)
sespz[n  +| 00000 | {0~20000)
Rate:[n | [ocolo | {1-10000)
anow | | 10400 | 00000 Gain:|w v [o1.00 | {0~10.00)
:gi{ gg:gg}g;%]_:g:[ 330;3]:;?1 C.ffset:|N j ||j|j|j|j|j | {-10000~10000)
| 01000 00000 = =

Contact |M - ,T Contact |N - ,W

OK Cancel
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AR mode2

In mode 2, the four output levels LO~L3 can be set, and at the same time, one of the levels can be output as the target

level as per the level selection ports Sell and Sel2. AR mode 2 has 12 parameters for setting.

-®
()

ONONCHC,
5
0 9
ONONC

Symbol | Description

AR current value (AR:0~32767)

Level 0 (Level0:0~32767)

Level 1 (Levell:0~32767)

Level 2 (Level2:0~32767)

Level 3 (Level3:0~32767)

Level upper limit (MaxL: 0~32767)

Acceleration time (Ta:0.1~3276.7)

Mode

Level selection 1(Sell)

@0 Qe ® e OB

Level selection 2(Sel2)

Error output coil (M, N, NOP)

[y
=

AR code (AR01~AROF)

=
=

Parameter @ ~ @O may be a constant or current value of another functional block. AR output variation rate:

Meaxl
Rate=
@ Refer to the following table for description of parameters:

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 MaxL is taken as the target level if the target level is higher

a
x than the maximum level.
Ta Quotient of MaxL/Ta rate as AR output variation rate

After AR is enabled, AR output will change from 0 to the target level at

Max:
Rate — - ilens)
Ta

. In response to variation of

Sell and Sel2, AR output will subsequently change from the current level to the target level at the Rate. After AR is

disabled, AR output will turn to 0 immediately. Refer to the timing diagram in the next page.
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Timing diagram of AR mode 2

En

51

Fate Rate

T1 T2 T2 T4

Rate = MaxL/Ta; TI1=Level0*Ta/MaxIL; T2=(Levell-Level0)*Ta/MaxL;
T3= (Levell-Level2)*Ta/MaxL;  T4= (Level3-Level2)*Ta/MaxL;

Example:

__ @ — _ — Edit Contact/Coi X
OO © @ Ul o o x ek

@ Select Coil No. Error Coil

@ .a ER [01 ~| (01~0F) Symbol HOP -
. : . _® Function

@ @ Mode (2 - {1~2)

Multi-speed Qutput
Current value:

Levell: ,E‘ W ,7 (0
Levell: ’G ’W ’— {0
Levell: ’E‘ ’m ’— (0
Level3: ’E‘ W ’— (0~32767)

vaxL:[n <[ [02000 32767)
Ta:m’m W1~
arol | E ooooo 7
mozd olooo [Hor (moz] o4oo00 [Mov
mozd o0zooo [AR9Ywes| o4ooo pAROL sell se12
oE000 ooo4.0 Contact |M ~ ’? Ccntact’m W

OK Cancel
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DR (Data Register) Instructions

SMT includes 240 independent DR (data register) instructions, and each DR instruction has 3 parameters. When DR is
enabled, the preset value is transferred to DR current value register. Data in DR may be the type with symbol or the
type without symbol, and the control bit can be set by SMT user programming software menu Operation (O)>>Module

system setting(Y)...or keypad. Display and data type setting are provided below.

[~ =] Symbol | Description
) DR current value | Range: data without symbol, 0~65535
@ L @ ® DR preset value data with symbol, -32768~32767
@ DR code (DROI~DRF0)
Madule System Set X
Set ID Remote I/0
Current ID: 1 Iz
(" Master
New ID({00-99): ’f R
Set Expand I/0 Others
RS485 SET 03 vowam [0 o] || E¥Ee
DR 5 ET U\ [ 1r0 Alarm :: ga::tmght
R5485 5 DR Format Set
{¢ Unsigned

Baud Rate: [38400 -

Coil Record
(* None M

(" Signed

Cancel

U: data without symbol cn

S: data with symbol Range: [01-10

DR preset value may be a constant or code of current value of another functional block. Display and editing interface

of DR are shown below.

Edit Contact/Coil *

YU TN - S - o |sarer 4 0]

Select Coil No.

- = DR 01 | (01~F0) Symbol
Function
@ Mode
Preset Value: DEC|00000 EEX |0000
Preget Iype: g ha 2
Dgﬂl |
[ aao __}DRUI.
o1

OK | Cancel
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Menu interface DR register: DR preset value is displayed in STOP mode, and DR current value is displayed in RUN

mode.

STOP RUN (DRO1 = CO01 current value)
DRO1= €01 DRO1= 00009
DROZ= 00000 DROZ= 00000
DRO3= 00000 DRO3= 00000
DRO4= 00000 DRO4= 00000

% Current value of DR65~DRFO is kept in case of power failure or in the STOP mode.

% The final 40 DRs are special data registers, as listed below.
DRDO~DRE3 are special registers for parameter setting the current value output function of which is described

below.
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DRC9~DRCF and DRD9~DRFO are special status registers, the current value output function of which is described

below:

No. Function description

DRC9 PLSY instruction for output of current value of pulse number

DRCA ATO1 current Fahrenheit Used as general DR register when there is no ATO1~AT04

DRCB ATO2 current Fahrenheit (4PT not connected);

DRCC ATO3 current Fahrenheit

DRCD ATO04 current Fahrenheit

DRCE RTC mode5 sunrise time

DRCF RTC mode5 sunset time

DRD9~DRDF Saving RTC current value Year month day week hour minute second

DREO Finally enabled M/N number | M/N range selected for status memory in system setting,
and the finally enabled M/N number recorded in DREO
during program running

DREI1~DRE3 Standby special status registers

DRE4 AO05 input current 0~2000 Used as general DR register when there is no A05~A08

DRES5S A06 input current 0~2000 (4AI not connected);

DRE6 AO07 input current 0~2000

DRE7 AO08 input current 0~2000

DRES AO01 current value 0~4095 Used as general DR register when there is no A01~A02

DRE9 AO02 current value 0~4095 (For AC type);

DREA AO03 current value 0~4095 Used as general DR register when there is no A03~A04

DREB A04 current value 0~4095 (For AC type for 12 points DC);

DREC AO05 current value 0~4095 Used as general DR register when there is no A05~A08

DRED AO06 current value 0~4095 (4AI not connected);

DREE AO07 current value 0~4095

DREF AO08 current value 0~4095

DRFO0 Standby special status registers
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Chapter 6 FBD Programming Instructions

FBD €Ol ettt ettt b et h e bt st bt bt ettt e b e e bt et e bt s be e bt et et sbe st enee 171
FBD Program StOTaZE SPACE......ccouuteiiieiiiieiiee ettt ettt ettt ettt e ettt e sttt e st e e s bt eebeeebteesaeeeeabeesabeesnbeeeneeenaees 172
F N 1T (0T o | OSSR 176
ANAIOZ IPUL. .ottt ettt ettt ettt et e ste e bt et e et e eseesseenseenseenseenseenseenssenseenseenseessenssenseensaensaenseenses 176
ANALOZ OULPUL. ...ttt ettt ettt ettt et et e bt e bt et e et ee st esseenseenseenseenseenseenseeseenseenseenssenseenseensaensaenseenses 178
GOl BIOCKS. ...ttt ettt et b e bttt b e bt ea et bt e bt et et e bt bt et et bt e bt et e be b ebeenten 180
HMI GEAPR DLOCK ...ttt ettt ettt ettt et et e st e st e sa e seesseessaesssenseesseesseasseensaenseennes 181
PWM graph block (for transistor tyPe ONLY)........ccvereerierienieniieniereertest ettt e e seesseeseeeees 183
10 Link graph block (for RS485 tyPe ONLY) ..cccvieiiiiiieiieiieiiesteteesee ettt 190
SHIFT Graph DIOCK........ccuieiiiiieiieie ettt ettt ettt ettt et e et e e te et e eateenteenseenseenseenseenseenseenseensenns 193
LOZIC BIOCK DIAGIAIMNS ......eeuiieiieiieiieiietteie ettt et et et et et esteebe e st e seenseenseenseenseenseenseenseenseenseenseenseenseenseensean 194
AND 10g1C DIOCK QIAGTAM ......eoutieiiieiiieiieiieeeee ettt ettt et e st e e st esseesseesseesseesseesseessaesneennes 194
AND (EDGE) 10gic DIOCK QIQGIAIM .....o.eieiieiieiieiieiteiieiteit ettt e s e e s e saesneeens 195
NAND 10giC DIOCK QIAGTAM .......eeeiiieiiiiiieiie ettt et ettt st et esatesatesstesaeesseeeneessaesneenees 196
NAND (EDGE) 10gic DIOCK QIagramm ..........cccueeiiiiiiiieie ettt sttt st s 196
(0] 2 Lo e Tol o) (o o] Qe 2o 12 s OSSR 197
NOR 1081C DIOCK QIAGTAIN ....c.eieiiieiieieeie ettt ettt ettt et e eate et e et e enteeatesnseensesnsesnseensaens 198
XOR 10ZIC DIOCK QIAGIAIMN .....veeuiieiiieiieiieiieiteitesit ettt et ettt et e esseesaeessaessaesseesseessaesssesasesssesssensaesseennes 198
L T (7o Tl o) (a1 [ 1T T 2 s WSS 198
NOT 10Z1C DIOCK QIAGTAIMN.......eieiiieiieie ettt ettt ettt te ettt eeteetesateeseeenbesaaeesbeentessaesnsesssesnnennns 199
Pulse 10g1C DIOCK QIAGIAM ......coviiiieiieiieiieeetee ettt ettt e st esseesaaessaessaeeseesssessaesneennes 199
131010) B 22N\ 1o e Tol o] (o To) Qe T s o F OSSR 199
Functional BIOCK DIQGIAIMS. .......cccuiiiiiiiieiieiieitesiteit ettt et ettt et e st et e seesseessaessaesseesseesssassaesseesssesssesssesseenses 201
Timer functional bloCK dIAGIam .........cecuiiiuieiiieiieieiteete ettt st e e saessaesneeees 203
General counter functional block dia@ram ............cocveiiieiiiiriieiieieeeeeee et eees 213
High-speed counter functional block diagram (for DC type only) ......ccceeeerierieiienienieniecieeeeeeeeee e 222
RTC functional BloCk diagram ............cc.eeiuieriieriieiieiiesiietesit ettt e s e sseesaeesseessaessaesneeenes 226
Analog comparator functional block diagram ..........cccevuierieiiiiieiieieeee e 236
Filter functional bloCK dIagram ...........cc.eeriieriieiieiieiietetese ettt st s e s e s e sneeeneeesaesneeenes 240
Addition and subtraction functional block diagram ............ccceeierieriinieniiinieee e 243
Multiplication and division functional block diagram.............cccceeeeriirieriienienieese e 244
PID functional bloCk diagram ...........cceeieiiiiuiiiieieiesieeee ettt et ettt ettt e ne e eneas 245
Multiplex controller (MX) functional block dia@ram...........cceceeveriiririerieriseeee e 247
Ramp function generator (AR) functional block diagram ............cccoeeeeeieriniriieniereeeeee e 249
Data register (DR) functional block dia@ram ...........ccevieieiiriieieiesie et 254

Modbus functional BlOCK diaGIamm...........eerueriiriieieiertieieerte ettt ettt ettt e sttt aesseeseeneensesseeneennas 255
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FBD Coil
Input | Output | Range

Input coil I 12 (I01~10C)
Key input Z 4 (Z01~704)
Extended input X 12 (X01~X0C)
Output coil Q Q 8 (Q01~Q08)
Extended output Y Y 12 (Y01~YOC)
Auxiliary contact M M 127(M01~M7F)
Auxiliary contact N N 127(NO1~N7F)
HMI H 31 (HO1~H1F)
PWM P 2 (P01~P02)
SHIFT S 1 (S01)
I/O LINK L 8 (LO1~L08)
Logic block/ functional B B 260 (B001~B260)
block
NC contact Hi
NO contact Lo
Not connected Nop
Analog input A 8 (A01~A08)
Analog input parameter v 8 (VO1~VO08)
Analog output AQ 4 (AQO1~AQO04)
Analog temperature input AT 4 (ATO1~ATO04)
Network input J 63 (JO1~J3F)
Network output K 63 (KO1~K3F)
Network analog input NI 31 (NIOI~NIIF)
Network analog output NQ 15 (NQOI~NQOF)

User can only edit and modify FBD program in SMT user programming software, write in SMT lower computer by
programming communication cable, and check parameters of the used functional block in FBD program or the modified
program. The preset value of block may be a constant or code of another block current value. Block parameter limit is

taken as the preset value in case of decoded data overflow.
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FBD Program Storage Space

SMT provides limited resource for FBD program:

Number of graph | System memory (byte)
block B
500 10000

> The size of each block diagram B varies with its function.

% Functional block diagrams include special functional block diagram, regulating functional block diagram and

serial port communication functional block diagram. Specific functions and quantitative limits are listed below.

Functional block diagram Quantity

Timer (T) 250

Counter (C) 250
Special functional block

RTC(R) 250
diagram

Analog comparator (G) 250

Filter (F) 250

Addition and subtraction (AS) 250

Multiplication and division

250

(MD)

PID control (PI) 30
Adjust-controlling function -

Multiplex controller (MX) 250

Ramp function generator (AR) 30

Data register (DR) 240

Network analog input (NAI) 250

Network analog output (NAQ) 250

Communication function Modbus instruction (MU) 250
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% Each functional block uses 1 B. The available quantity depends on number of B, system memory space and

number of functional blocks.

Number | System Number of functional blocks
of graph | memory
blocks B | (byte) T| C R G | AS|MD| PI | MX| AR | DR | MU | F | NAI | NAQ
Total resource 500 10000 2| 250 | 250 | 250
5 250 | 250 | 30 | 250 | 30 | 240 | 250 | 250 | 250 | 250
0
Timer mode 0 1 5 1
Timer mode 1~6 1 10 1
Timer mode 7~8 1 12 2
Counter mode 0 1 5 1
Counter mode
1 14 1
1~7
Counter mode 8 1 16 1
RTC mode 0 1 5 1
RTC mode 1~5 1 11 1
Comparator
1 5 1
mode 0
Comparator
1 12 1
mode 1~4
AS 1 11 |
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 mode 0 1 5 1
Filter mode 1~4 1 10 1
NAI 1 1
NAQ 1 1
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% Logic block diagrams include AND, AND EDGE, NAND, NAND EDGE, OR, NOR ,XOR, NOT, RS, PULSE and
BOOLEAN functions; each logic block uses 1 B, and the available quantity is limited by number of B and system

memory space.

Logic function block Number of graph blocks B | 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 and resource computing

Booz2

HO1

B

mode: 7

Time=r: 01

Cur Valuel: 0.
Valuel: 5.
Tim=r: 02

Cur ValueZ: 0.

Fre ValueZ: 3.

oo
Fre oo
oo
oo

wvalue: 0. 00

BOOS
MOT

=20 101, X01, M01 and 102 are coils input;
HO1 and NO1 are coils output.
mode: 1

Hi001 is normally closed (NC) input;

Counter: 01
Cur Value: 0 . .
100 AO1 is analog input.

Fre Value:
AQO1 is analog output.
B001~B006 are logic and functional

g

BOOS

=3
=

2

MD: 01
Cur Value: 0
Valuel: 1

Value:

Fre

=

Fre

Fre Valued:

HO1l
block diagrams. Coil I/O and analog
BOOE I/O do not occupy B and memory
DE: 01 aQ0d
Cur Value: 0
Pre Value=: 0
value: 0. 00

No. Function Memory byte | Function number
B001 AND (and) 8
B002 Timer T mode 7 12 TO1, T0O2
B003 Counter C mode 1 14 Co1
B004 | NOT (not) 4
B005 Multiplication and division MD 11 MDO1
B006 Data register DR 6 DRO1

B number Memory byte
Available resource 500 10000
Occupied resource 6 55
Free resource 494 9945

175
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Analog Coil

Analog coil includes analog input AO1~A04, extended analog input A05~AO08, analog offset gain VO1~V08, extended
analog temperature input ATO1~AT04 and extended analog output AQ01~AQO04. Analog value may be used as preset

value of other functional blocks.

Analog input A01~A04
Expansion analog input A05~A08
Analog input count value V01~V08

Expansion temperature input | ATO1~AT04

Expansion analog output AQO01~AQ04

Analog input

DC type body: Analog input A01~A04, value 0~999, corresponding to 0~9.99V;

Extended module 4Al: Analog input A05~A08, value 0~999, corresponding to 0~9.99V.

Extended module 4PT: Analog temperature input AT01~ATO04, value -1000~6000, corresponding to -100.0~600.0°C;
Analog offset gain VO1~V08, value range 0~999999, calculating relation: VOx=A0x* gain+ offset.

Number Range Meaning
Analog input value A01~A04 0~999 0~9.99V
Expansion analog input value A05~A08 0~999 0~9.99V
Analog input count value V01~V08 0~999999
Expansion temperature input value ATO01~ATO04 -1000~6000 -100.0~600.0°C
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Example: A01=1.23, VO1=A01*10-0=12.30;
B001 (AS01)=A01+VO01-ATO1;

Vinput b:d

Ainput x Parameter
iz;r;z;zer: m m value: |0.00 v
X as01 Value: 1.23 v aigl  value: [1.23 ¥
E;Eghe 12-bit walue is kept in — ,1'3— P ,-:j—
|

BOO1

N Symbol:

OK Cancel
ol 23:01 Cancel
Cur Value: 0O
7 Fre Valuel: 0 AT b4
Fre ValueZ: 0
Pre Valued: 0 Parameters
value:12.30
AT number: |aTol -| C
AT01 F in DRCR~DRCD
Symbol :
|

walue:0.00 Cancel

Refer to Chapter VIII: Extended Module Instructions-Analog Extended Modules for use of extended analog input

module.
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Analog output

AQ analog output instructions are used with extended analog output module 2A0.

Default output mode of AQ is voltage mode 0~10V, where 12bits value is 0~4095, and the corresponding AQ
value is 0~1000.

When the output mode is set as current mode 0~20 mA, 12bits value is 0~2047, and the corresponding AQ
value is 0~500.

The 12bits value of AQ is stored in register DRD4~DRD7. Output mode depends on the current value of
DRDO0~DRD3, as listed below.

Output Mode register Mode | DRDO~DRD?3 data definition

register
Channel 1:
AQUI DRD4 DRDO 1 0: voltage mode, AQ output value is 0 in STOP mode
Channel 2:

DRD5 DRD1 2 1: current mode, AQ output value 0 in STOP mode

AQO2
Channel 3: )
AQU3 DRD6 DRD2 3 2: voltage mode, AQ output value kept in STOP mode
Channel 4: .
AQU4 DRD7 DRD3 4 3: current mode, AQ output value kept in STOP mode

» DRDO~DRD3 value is taken as 0 when it is not 0~3, namely AQ output mode is mode 1.
% 2A0 connected to the near-end of master corresponds to output AQO1 and AQ02, and that to the far-end

corresponds to output AQO03 and AQ04.

% Refer to Chapter VIII: Extended Module Instructions-Analog Extended Modules for use of analog output module.
% When the preset value type of AQ is set as constant, value of the corresponding DR register is changed and AQ
output value is modified accordingly (AQx=DRx/4.095).

% When the preset value type of AQ is set as other parameter variable, value of DR register varies with AQ
(DRx=AQx*4.095);

Example 1: AQO1 preset value as a constant.

AQ >
Parameters
I01 — Qo1
n E BQ number: 2001 -
H Mode: 1 =
DR:D4
E‘:: ::i:: fi;g Voltage mode, reset value
when stop DRD4--30
) cutput:08.00
Aidl AQO1
. . Preset Value: |[327¢
value:8.00 walue:8.00 Symbol: |
O Cancel ‘

During running, 101 is not enabled, DRD4 current value is AQO1 set value 4000, and AQO1 outputs 9.77V;
When 101 is enabled, AQO1 output varies while DRD4 value is regulated.
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Example 2: AQO1preset value as other parameter.
AQ X

Parameters

101 Qo1 AQ number: ROO1

BOO1
Mode: 1 =
Voltage mode, reset value

DR:D4 when stop DRD4--R0
. az
=HEIE: az27e output:00.00

mE{E: zo00
Preset Value: |[gooo
ain1 Qo1
.H . Symbol:

#{E:8.00 &{E:8.00 Cancel

AQO1 output value and DRD4 vary with AO1, while DRD4 output is not controlled by enabling.
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Coil Blocks

Output coils include Q, Y, M, N, H, L, P and S; FBD menu display is shown below:

Qol

Output contact " Output coil type

H, L, P and S special functional output coils; press “OK” to enter the functional display interface.

Output coil graph block

Press the following keys at this time:

OK

Enter the functional display interface when cursor is in the coil position and

coil type is H, L, P or S.

Move the cursor, input contact— output coil— output coil number

Move the cursor, output coil number— output coil— input contact— logic/

functional display (when input contact is B)

™

Change coiltype Q @ Yo Mo N He Lo P S< Q... when
cursor is in the coil position.

Change coil number when cursor is in the position of coil number.
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HMI graph block

SMT includes 31 independent HMI instructions, and each HMI enables display of content in 16x4 characters on LCD

in the form of text, figure, coil status, preset value and current value of functional block, and current value of analog.

Text displayed by HMI has three types: multi-language, built-in Chinese and user-defined Chinese.

> Only the coil, functional block and analog quantity used in program are available for setting of display status, preset

value and current value in HML.

Each HMI has 2 working 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: MO1 controls HO1; set to display status of coil M01, preset value and current value of functional block B001
(timer TO1) and current value of block B002 (counter C01) in HOI mode 1.

H *

Coil No. Mode

et B r—
Display

Symbol

|
Cancel

MOl
mode: 5
KOl

Timer: 01
Cur Valuel: 0.00
Pre Valuel: 20.00

Counter: 01
Cur Value: 0
Pre Value: 1000

HMI/Text

HOL-HIF [mo Hxx  ~|

Text Display

HOol=###
TO1=0020 sec
TOl=#### Sec
COl=######

[~ Display
[T Mobile Message
Text

{* Multi Language
Text Input

Parameter

X

- Current value
on delay time{unit]

B0OO2 Coun

Analog Display set... | OK

(" Chinese (fixed)

PO nET (D#+, -,
DEFGHITELMNOPQRSTUVWXYZ[%]0_"abecdefg
hijklmnoparstuvwzvzel-o
iffadefivadaandnionnkf~Frnzaezaodrivig
=R e 8 R R B W el AN A I A e i L
Lo7Fye i aByv<2TLwEBR¥Co "+ L ¥YOBARE

Mobile Number

[ ]

Clear

Cancel

Ul

(" Chinese (edit)

F012345678%9:;<=>7?@4ABC

43adadaaEeEEceEl11l

Coil output display under FBD

Press “OK” to enter functional

Press “SEL” to modify the mode

display
— HMIO1 HMTIo1
I | Mode:1 Mude:g
noi{ Hot | Display No Display
I
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HMI display and key editing method are consistent with that under Ladder.

Press “SEL” for display
when stopped

Enable HMI display during

running

Press “SEL” to modify the preset
value of functional block

MO1=###
TO1=20,005ec
TO1=##. ##tsec
COL=fniH#

NO1=0N
TO1=Z20.005ec
T01=10. 005ec
CO1=000001

NO1=0N
T01=30.00sec
To1=0z. 605ec
CO1=000002

use of HMI function.

182

% Refer to Chapter III: Programming Tool-Ladder Programming Environment-HMI/TEXT for details on editing and
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PWM graph block (for transistor type only)

SMT of transistor type includes 5 PWM instructions. The PWM instructions have 5 working modes. PWM mode
enables output of 8 groups of PWM waveform of different duty cycles, and PLSY mode enables output of pulses of
varying frequency and configurable number.

Model PWM

Both PO1 and P02 can work in PWM mode with 8 groups of preset value of pulse width and period. During PWM

running, status of the selected coil is changed, and waveform of duty cycle variation is output.

PWM Function x

Fanction

D1
M| PWM Num: (g1 =

| Mode: |1 - Output Q: |1
K1

Ftd
FOl 1

Ny By E—
ﬂ = Select 1~8:|l =

T (ms) t (ms)
Current Value: | m3 | m3

Preset Value:|10 ms |5 ms
Preset Type:|N j | |N j |
—n Symbol

OK | Cancel

Coil output display under Press OK to enter Press “SEL” to select class range
FBD functional display and modify the preset value
HOly— P01 Mode:l FANO1  Node:l
NO14 | SET 1 Out:Q0l SET 2 Out:Qol
Noz{ PoL | TP1=00005 TP2=00002
No3L——- TT1=00010 TT2=00011

183
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Display description Enabling | S3 St2 | S1 | Class range Output
P0O1: code (PWMO1~PWMO02) OFF X X X 0 OFF
MO1: enabling input (101~B260) ON OFF | OFF | OFF 1 Class range 1
NO1: input selection S1 (101~ B260) ON OFF | OFF | ON 2 Class range 2
NO02: input selection S2 (101~ B260) ON OFF | ON | OFF 3 Class range 3
NO03: input selection S3 (101~ B260) ON OFF | ON | ON 4 Class range 4
Mode: PWM mode (1) ON ON | OFF | OFF 5 Class range 5
SET x: display of the current output ON ON | OFF | ON 6 Class range 6
range (1~8)

Out: output port (Q01~Q02) ON ON | ON | OFF 7 Class range 7
TPx: pulse width (0~32767 ms) ON ON | ON | ON 8 Class range 8

TTx: period (1~32767 ms)

Example: Status of coils NO1, N02 and NO3 is 000, so PWM outputs the preset value of group 1 duty cycle.

_EN |
Output ’—‘

t=5 ms

T=10 ms

I

% Which group of pulse wide and period is output by PWM depends on status of coils NO1, N02 and NO3.
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Mode2 PLSY
Output ports Q01 and Q02

M0l

|

PWM Function
Function

PWM Hum: |g1

~PF hz
= PN—

POl

Mode: |2 -

Qutput Q: m

OK | Cancel ‘

Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
Nl FWNO1  Mode: Z FWN01  Mode: Z
I I
| Po1 | PF =00100 FF =00100
L— FN =00000 FN =00300

% PF: PLSY output frequency (1~1000Hz); PN: PLSY output set pulse number (0~32767).

% Cumulative output pulse number is stored in DRC9.

* Output stops when PLSY output pulse number reaches the preset value.

% If the set pulse number is 0, PLSY will output pulse continuously till PLSY is disabled.

Example:

Parameter setting: PF=500Hz, PN = 5, output waveform as follows:

BN

1ms

Output ‘ ‘

2ms

PLSY stops output when the output pulse number reaches the preset value 5.

185
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Mode 3 PWM Output Simultaneously Mode
This mode is the same with general PWM mode, PO1 and P02 send the configured pulse at the same time. PWM
mode 3 has 8 groups of preset value of pulse width and period. During running in this mode, status of the selected
coil is changed, and waveform of varying duty cycle is output. This mode has 10 parameters as listed below:
Symbol | Description Enabling | S3 St2 | S1 Class Output
range
® PWM mode (3) OFF X X X 0 OFF
@ Display of the current output class range ON OFF | OFF | OFF 1 Class range
(1~8) 1
® Input selection S1 (101~glF) ON OFF | OFF | ON 2 Class range
2
@ Input selection S2 (I01~g1F) ON OFF | ON | OFF 3 Class range
3
® Input selection S3 (101~g1F) ON OFF | ON | ON 4 Class range
4
® Display of the current output class range ON ON | OFF | OFF 5 Class range
(1~8) 5
@ Pulse width (0~32767 ms) ON ON | OFF | ON 6 Class range
6
Period (1~32767 ms) ON ON | ON | OFF 7 Class range
7
© Output port (Q01Q02) ON ON | ON | ON 8 Class range
8
PWM code (P0O1)
PWM Function *
Function

¥01

K01

1
. |E
=2
IS

J ]

o

(=]

1=
-] -]

PWM Num: gl -

Mode: (3 -

Ftd
—L_T
=T

Qutput Q: |1

Select 1~8:|1 -

T({ms) t{ms)

ms | ms
Preset Value:|10 ms |5 ms
Preset 'I=_.|pe:|I-I j | |N j |

Current Value: |

Symbol

o]

Cancel
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Coil output display under

Press OK to enter

Press “SEL” to select class

range and modify the preset

FBD functional display
value
Nl PWNMO3  Mode:l PN Node:3
No1q I SET 1 Out:Q01 SET 2 Out:G01
Noz{ Fo3 | TP1=00005 TP2=00002
No3— TT1=00010 TTo=00011

187,
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Mode 4 PLSY mode of simultaneous output
The output ports of PLSY function are Q01 and Q02. The PLSY mode has 6 parameters as listed below.

Example:

PWM Function »
Function

PWM Hum: |g1 -
Mode: |4 -

wPF hz

F—PN—

Qutput Q= |1

1 - E01 -
EI
EN EF

el

Preset 'I'ype:|1-] j |

Symbol

Cancel

(o |

Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
Nl FWNO1  Mode: Z P01 Mode: 2
I I
| Fo1 | FF =00100 FF =00100
L— FH =00000 FN =00300

The preset value of PLSY output frequency and output number of pulses may be a constant or code of other data
type, and decoding follows the rule of parameter limits. When the output number of pulses reaches the preset
value, PLSY stops output. After PLSY is enabled again, it outputs the set number of pulses, and the cumulative
number of pulses increases continuously based on the original number.

X If the set pulse number is 0, PLSY will output pulse continuously till PLSY is disabled.
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PWM mode 5: AB phase PLSY mode
AB phase PLSY function is similar to general PLSY function, but it uses the ports Q1 and Q2 at the same time

and sends Q1 (phase A) pulse ahead of Q2 (phase B). This PWM mode has 6 parameters as listed below.

PWM Function ™
Function
PWM Num: |g1
Mode: m Qutput Q: li‘
»PF hz
—PrN—
W01 POl
-] |
.
EN BF
0 100|
Preset 'Iype:|N j | |N j |
Symbol
OF | Cancel
Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
N e | FWMO1 Mode: 2 P01 Mode: 2
I I
| Po1 | FF =00100 FF =00100
L— FN =00000 FN =00300

The preset value of AB phase PLSY output frequency and output number of pulses may be a constant or code of
other data type, and decoding follows the rule of parameter limits. When the output number of pulses reaches the
preset value, PLSY stops output. After PLSY is enabled again, it outputs the set number of pulses, and the

cumulative number of pulses increases continuously on the basis of original number.

> Pulse frequency changes during PLSY running, and the preset value of output pulse number is 100.

% If the value of output frequency is higher than 1000 during running in mode 5, 1000 is taken as the set value
of output pulse frequency.

% Output stops when output pulse number in mode 5 reaches the preset value.

% If the set pulse number is 0, PWM mode 5 keeps pulse output till PLSY is disabled.

189
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10 Link graph block (for RS485 type only)

An IO Link is composed of 8 SMT of RS485 type at most, where each contact is used as an independent station
for running of its logic program and all slave contacts are connected to the same master station. IO Link ID must
be continuous and be 0~7; master station ID is 0, and slave station ID begins from 1 to 7; if slave station ID is not

continuous, such as 1, 2, 4, 5, the master station will take it as there are only two slave stations 1 and 2 and

communicate with slave stations 1 and 2 only.

When each station uses LO1~L08, only one can be set as mode 1: sending mode, and the other L can only be set

as mode 2: receiving mode.

Sending mode: Address in W table is controlled by ID of SMT itself and cannot be changed, and status of the selected

coil is put in the corresponding W table. The correspondence of ID and W table is shown in the following table.

Receiving mode: content of the selected W table is transferred to the selected coil; if input coil I or X is selected, content of

W table will not change status of coils I and X.

01

g

Link >
Function
Mode
HC. |Lol - & Send
(" Receiwve
Lo
-}
bits num: |5
m Start Coil: |I j|3
Start Memory: W |os
Symbol:

OK | Canu:‘.el|

ID | W table comparison
0 | WO1~WO08
1 | WO9~W16
2 | W17~-W24
3 | W25~W32
4 | W33~W40
5 | W41~w48
6 | W49~W56
7 | W57~W64

Coil output display under

Press OK to enter

Press “SEL” to modify mode,

coil number and type and W

FBD functional display .
position
— 1/0 Link0l 1/0 Link0l
| | Node:1 Num: & Mode: 2 Num: 5
Mmoi{ Lol | 103-+W09 MO4<W17
e T07-W13 HOog<W21
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Display description Coil type Number
LO01: I/O Link code (LO1~L08) Input coil 101~10C/i01~i0C
MO1: enabling input (101~B260) Output coil Q01~Q08/q01~q08
Mode: 10 Link mode, 1: sending ;2: receiving Auxiliary | M01~M3F/m01~m3F
coil
Num x: sending/receiving points (1~8) Auxiliary NO1~N3F/n01~n3F
coil
103...107: sending/receiving coil type Extended X01~X0C/x01~x0C
input
WO09...W13: Position of sent/received data in W Extended Y01~Y0C/y01~y0OC
table output
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Example 1: Sending mode

The set mode is 1, coil number is 5, starting coil is 103 and SMT ID is 1, status of coil 103~107 will be sent to

WO09~W13, as shown below.

Mode=1, Num= 5, coil=103~107, ID=1 (W09~W13)

Y table W09 W10 WIl W12

position

WI3 W14 WI5 W16

Receiving or 4 4 4 4
sending coil 103 104 105 106

Example 2: Receiving mode

The set mode is 2, coil number is 5, starting coil is M03, W table position is W17 and not controlled by ID, content of

W17~W2 will be sent to coil M03~MO07.

A4 4 4
o7 o 0 0

Mode=1, Num = 5, coil = M03~M07, W table W17~W21 I/0 Link0Z
W table WI7 WIS WI9 W20 W2I Mode: 2 Hum: 5
. MO3<W1T
position 07w
Receiving v v v v v
or sending MO03 M04 MO5 MO06 MO7
coil
IO Link diagram:
ID SET 01
RENOTE 1/ N
+ max. 8 points I/O send per stations EMK;P X
+ Max 7*8 (=56) points I/O received per station /
Remote I/O disable

ID must set to be 0,1,2,...(max to 7)

oot
e
4

“
!‘1‘""“ k ‘

W Table

i iQ 16

192

% Refer to Chapter VII: Function Specification of 20-point RS485 High-performance Type for use of 10 Link

function.
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SHIFT graph block

193

SMT includes 1 SHIFT instruction, which is for cycling and alternating output of effective status at the specified contacts.

Shift

Function

Select 1~8:|g -

Start Coil: [Q

o [

Symbol: |

[ |

Cancel |

Coil output display Press OK to enter Press “SEL” to modify
under FBD functional display coil number and type
shiftil shift0l

1014 |

102 s01 | Type:QO1-Q05 Type: NO3-NO5
L Num: 5 Hum: 3

Display description Output contact | Number
S01: SHIFT code (SO1) Output coil Q01~Q08
101: enabling input (I101~B260) Extended YO01~YOC
output
102: pulse input contact (I01~ B260) Auxiliary coil | MO1~M3F
Type: output contact Auxiliary coil | NO1~N3F
Num: number of output contacts (1~8)
Timing diagram
Enabling 101
i 2 3 4 & 7 & 9
Pulse input 102 | | | | | | | | | | | | | | | I
o LT
Qo2
Qo3
Qo4

Q05
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Logic Block Diagrams

Logic block display under FBD:
(8Logic block number

r qB00T
Mopl @]
' Nopq ¢B00Z
= i
- T @) connect with next
(Dinput terminal ®Logic type Function block

Press the following keys:

- Move the cursor, input contact— graph block code— next connected graph
block/coil display

«— Move the cursor, graph block code— input contact— logic/functional display
(When input contact is B)

™ Move the cursor upward or downward (multiple input contacts)

* Logic block diagrams include AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE

and BOOLEAN functions;
AND logic block diagram
FBD: Ladder: 101
r 1B001 101 102 103 |E
I[:]l.l M]‘D I _||___| I___”_ 102 E001
1074 B0z - =
103t 4
101 And 102 And 103

* Input contact NOP is equivalent to Hi;
% B outputs ON when all input contacts are ON;
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AND (EDGE) logic block diagram

FBD: Ladder:
r 1BO03 101 102 103

od wol | L e o

1024 T pBOOZ
Insd 4

101 And 102 And 103 And D
% Input contact NOP is equivalent to Hi;

% B outputs ON in a scanning cycle when all input contacts are ON;
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NAND logic block diagram

FBD: Ladder:
r 1BO01 i01
101 NAND | _
1024 FEO0Z . A ~
_Hf_l_
103
%'.
Not (I01 And 102 And 103)

% Input contact NOP is equivalent to Hi;
% B outputs ON when any input contact is OFF;

NAND (EDGE) logic block diagram

FBD: Ladder: 101
. I
r 1EI|:”:|1 lUl EOOLl
1014 NaND | - D=

1024 U1 kBooz U

— 102 = Toz

In3d 1 I
7

L

Not (I01 And 102 And 103) And D

> Input contact NOP is equivalent to Hi;
% B outputs ON in a scanning cycle when all input contacts are ON, and any input is OFF.
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OR logic block diagram
FBD: LADDER:
r 1B001 101
1014  oR | _| |_ T
iggi 15002 N 102 | -
T
I

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;



Chapter VI FBD Programming Instructions 198

XOR logic block diagram
FBD: Ladder:
RO0L 101 102
r 1
101{ R | — - - -
1021 tBo0Z o1 102
L J
_H’___| |__
101 XOR 102

% Input contact NOP is equivalent to Lo;
% B outputs ON when status of input contact is different;

RS logic block diagram
FBD: LADDER:
r 15001 101 XX
od s | S HE—-®| -
1021 R BOOZ 102 o
— - O

Logic Table | I01 | 102 | B0OO1
0 0 holding

0 1 0
1 0 1
1 1 0

Note: The input terminal is NOP which is equivalent to “‘Lo”.
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NOT logic block diagram
FBD: Ladder:
r 71 BO01 i01 K 101 BOOl
101{ MNOT | e I ) ‘ = B ot
e === 0
L J
Not 101

* Input contact NOP is equivalent to Hi;

Pulse logic block diagram

FBD: Ladder:

F '|B|:||:|1 101 p o 101 E00L
101 LI | - Hb--- ® -8B

| I L oot

L J

% Input contact NOP is equivalent to Lo;
> B output status changes when input contact status changes from OFF to ON;

BOOLEAN logic block diagram

FBD: Ladder:
MOST 1B002 None E00
1014 BL | — =
1074 1548 FBOOL
BonsL 4

% Input contact NOP is equivalent to Lo;

Example of BOOLEAN function:

Inputl| MO 5 - Bz = = | Functional block code

Inputz I o1+ B L |

Input3 I 024 1 5 48 FB vy v connection output
Inputd |B 0O 0 3 L -
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200}

BOOLEAN truth table comparison is as follows:

Inputl | Input2 | Input3 | Input4 | Output (edit) | Example | Truth table display
0 0 0 0 0/1 0
1 0 0 0 0/1 0
0 1 0 0 0/1 0 i
1 1 0 0 01 1
0 0 1 0 01 0
1 0 1 0 01 1
A
0 1 1 0 01 0
1 1 1 0 0/1 1
0 0 0 1 0/1 1
1 0 0 1 01 0
5
0 1 0 1 01 1
1 1 0 1 0/1 0
0 0 1 1 01 1
1 0 1 1 01 0
0 1 1 1 0/1 0 1
1 1 1 1 0/1 0
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Functional Block Diagrams

> Operation rule of all functional blocks in FBD mode is basically the same with that in Ladder mode.

Functional block display under FBD:

Function type
_E, X G 15094 The code of block is
Arnod/ \
r“?_zll I L '| I___ﬂ_ auto distributed the
Input l:crminar/ . | _'t|_|_ }9_03 first unused code
.\Par-’L e J\
Set parameter Connect with next

Function block

’When the cursor is in parameter setting “Par”, press “OK” to enter the parameter display setting interface for

editing and modifying the preset value of functional blocks.

Press the following keys :

- Move the cursor, input contact or parameter setting— graph block code —

next connected graph block /coil display

«— Move the cursor, graph block code— input contact or parameter setting —

logic/functional display (when input contact is B)

t Move the cursor upward or downward (input contact, parameter setting)

OK Enter the functional block parameter display interface when cursor is in

parameter setting

Display of functional block parameters:

Functional block B number —_|B005
00.80

T03 ) . : Function number

Preset value

Run and display the current value
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Press the following keys:

<~ or—> Find the close functional block when cursor is in the position of B;
Move the cursor to the left or right when it is in the position of
preset value;

SEL+T or 4 Find the close functional block when cursor is in the position of B;

SEL+<« or >

Parameter display menu 1~2 switching when B is function PI, MX

or AR;

™ Move the cursor upward or downward (B < preset value);
Modify value or number when status is edited;

SEL Enter the editing mode when cursor is in the position of preset value
Modify parameter type of preset value in the editing mode;

ESC Cancel the current editing
Exit the parameter display interface;

OK Confirm the current editing and save;
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Timer functional block diagram

Under FBD, 250 timers may be used at the maximum in mode 0~8 where the function is the same with that under
Ladder.

% In timer mode 7 under FBD, a functional block B uses two timers T.

% When M KEERP is effective, the current values of timers TOE and TOF are kept in case of power failure.

o 2005 2 Timer editing and display:
B @
_)

-mm:lE: a =
MOl Timer: 03
Cur Valuel: 0.00
Fre Valuel: 1.00
: FBD display:
Timer Function Block 4 r 1 BOOL
Function 104 J_l_
Mode: 3 - Timer number: 03 :II I
Off-delay timer mode 1 MD]’ - I-Q[]4
Pard [t

Time Base: 0.015=c «
Current Value: |0 Sec
Preset Value: 01.00 Sec

Symbol

Parameter display:

BOOL TO3

00.00
Cancal T =01.00Sec
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Timer mode 0 (internal coil)
In mode 0, timer is used as internal auxiliary coil, there is no preset value and parameter display.

Functional block diagram

BOOS T3
Enabling input — Q0. 00

T =01.005ec

-5 B

mode: 0
Timez: 03

104 OFF ON OFF ON OFF

T03/Q0¢  OFF ON OFF ON OFF
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Timer mode 1 (ON-Delay A mode)

Timer begins timing when the control condition of timer mode 1 changes from OFF to ON, and it stops timing and the
timer coil outputs ON when the current value of timing reaches the preset value. The current value of timer and coil

status are reset to 0 when the timer control condition is OFF.

Timer Function Block »
Function
104 oo qna Mode: - Timer number: 03
H 7] IE' 7] n‘ On-delay timer mode 1
.:mnd.u: 1 u Time Base: 0.01l52c «
Timer:- 03
Cur Valuel: 0.00 Current Value: |0 Sec
Fre Valu=l: 1._.00
Preset Value: 0l.00 Sec
Symbol
OK | Cancel |
Functional block diagram Parameter display
BOOR Tz BOOS To3
Enabling input — Q0. 00 0000 <« Current value
T =01.005ec T =01.005ec «  Preset value
Parameter setting —

—pl— R enable reset rnﬂay
Timer starts operating present value =0
Tirning enable relay OFF ON OFF
4— P
oe v, OFF ON OFF
output teminal

t = Timer preset value
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Timer mode 2 (ON-Delay B mode)

Timer mode 2 is designed with reset control. The timer begins timing when the control condition turns from OFF to
ON, the current value of timer is kept when the control condition is OFF, and output coil is ON and timing is stopped

when the current value of timer reaches the preset value. The current value of timer and coil status are reset to 0 when

reset control is effective.

Timer Function Block b4
Function

Qo4 Mode: 2 v Timer number: |03

m BOOS m
B On-delay timer mode 2
-

.mn:lzz 2 B Time Base: A
;i::;;lﬂjiz .0 Current Value: [0 Sec
Fre Valuel: 10.0 Preset Value: a1a0.0 Sec
Symbol
Cancel
Functional block diagram Parameter display
r 1B00s|  [BOOS TO3
Enabling input — 1044 | 001, 0 « Current value
Reset input —s | M01{ [ K04 T =010. 0Sec «  Preset value
Ll d
Parameter setting — Par~ _IL

ioni Reset relay functionin,
Reset relay ﬁlnctl(.)mng “4— Variation of current value of timer  — | 4— eeerTEy . 8
Current value of timer=0 Current value of timer=0
Timing relay OFF ON ON OFF
functioning > 1 < <4 1 >
Timer output point JFF t=11+2 ON OFF
Reset relay functioning OFF ON OFF

t=Preset value of timer
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Timer mode 3 (OFF-Delay A mode)

Timer mode 3 is designed with reset control. T output is ON but the timer does not work when the control condition
turns from OFF to ON; timer is started up for timing when the control condition turns from ON to OFF; timing is
stopped, the current value is reset as 0 and T output is OFF when the current value of timer reaches the preset value;

the current value and coil status are reset to 0 when reset control is effective.

Timer Function Block %
Function
Mode: 3 - Timer number: |03
== E00S Qo Off-delay timer mode 1
. : B
+H Time Bage: 0.015ec =
.:mu:l.z' 3.
- = Vi : |o Sec
Timer: 032 Current Value
Cur Valuel: 0.00 .
MOl . .
Fre Valuel: 1.00 Preset Value: 01.00 Sec
: Symbol
OK Cancel

Functional block diagram Parameter display
r 1B005 BOOS TO3
Enabling input — 1044 | 00, 00 < Current value
Reset input — noid __ Haog T =01.003ec < Preset value
L J
Parameter setting — Part J 4L

enable reset relay e - enable reset relay
present walue =0 Titner start operating present value =101

Timing enable relay OFF O OFF
Timing up,
output terminal L ON I‘_ b ™ OFF
enable reset relay OFF
t = preset value

Titwing enable relay ~ OFF ON OFF O ON OFF
Titning up, OFF | ON |a- t |- »OFF  |ow “—t
output tertninal '1.1 o *i
enable reset relay CFF ON OFF

t=preset value
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Timer mode 4(OFF-Delay B mode)

Timer mode 4 is designed with reset control. Timing is started and T output is ON when the control condition turns
from ON to OFF; timing is stopped, the current value is reset, and T output is OFF when the current value of timer

reaches the preset value; the current value of timer and coil status are reset to 0 when reset control is effective.

Timer Function Block *

Function

Mode: 4 - Timer number: 03

104 Qo Off-delay timer mode 2
: BOOS
: : B
"H Time Base: 15=ec -
.mul:lE: ‘1. - -
- Current Value: [0 Sec
Timer: 03

Cur Valuel: 0
MOl T .
Pre Taluel: 100 Preset Value: 0100 Sec

‘m —

0K Cancel

Functional block diagram Parameter display
r 1B0O0S BOOS TO3
Enabling input — I0 -11-| | Qo000 <« Current value
Reset input — roid __ kod T =0100 =ec < Preset value
1 d
Parameter setting — Par™ _fL

enable reset relay ol Timer start -::nperating—>|4— enable reset relay
present value =0 present value = ()
Timig enable relay OFF ON OFF
Time up, OFF oM OFF
output tertninal
«— U

CFF

enable reset relay

t = preset walue



Chapter VI FBD Programming Instructions
Timer mode S(FLASH A mode)

209

Timer mode 5 is a flash output mode without reset control. The timer begins timing when the control condition is

effective; status of output coil T is shifted when the current value of timer reaches the preset value; timing is continued
when the current value is reset to 0.

Timer Function Block *
Function

Mode: 5 - Timer number:

03
In4

Flash timer mode 1

Qo4
BOOS
-] I_l -]
I ﬂ Time Base: 15ec hd
| -]

Current WValue: |0 Sec
mode: 35
Times: 03 Preset Valus: 0100 Sec
Cur Valuel: 0
Pre Valu=l: 3

Symbol

Cancel

Functional block diagram

Parameter display
r 1B005 BOOS T03
Enabling input — nad L | Q000 < Current value
| TUL ko4 T =0003 Nin <« Preset value
Parameter setting — Part .

Reset relay functioning

. Variation of current value Reset relay functioning
Current value of timer=0  — 4= . Current value of timer=0
of timer
Timing relay
functioning
t t t t
Timer output point

t=Preset value of timer
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Timer mode 6 (FLASH B mode)

Timer mode 6 is a flash output mode with reset control. The timer begins timing when the control condition turns from

OFF to ON, status of output coil is shifted when the preset value is reached, and timing is continued when the current

value of timer is reset to 0. In mode 6, the control condition is not required to be kept ON, and the current value of

timer and output coil are reset to 0 when reset control is effective.

Timer Function Block *
Functicn
Mode: & - Timer number: 03
Io4 @04 Flash timer mode 2
n m BOOS m
_}H Time Base: 0.015ec =
.:mn de: & ] Current Value: |0 Sec
Timer: 03 Preset Value: W Sec
Cur Valuel: 0.00
wol Fre Valuel: 3.33 Symbol
Cancel
Functional block diagram Parameter display
r 1BO05 BOOS TO3
Enabling input — 1044 | 00, 00 « Current value
Reset input — N':'l‘l 1 Hind T =03.355ec <« Preset value
L d
Parameter setting — Part JLL
Reset relay functioning Variation of current value Reset relay functioning
Current value of timer=0 ~ — ™% of timer » Current value of timer=0
Timing relay
functioning
t t t t
Timer output point

Reset relay functioning

t=Preset value of timer
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Timer mode 7 (FLASH C mode)

Timer mode 7 is a pulse output timer without reset control, which uses two timers T1 and T2. T1 begins timing and T1
outputs ON when the control condition turns from OFF to ON; timing is stopped, the current value of T1 is kept, T1
outputs OFF and T2 is started up when the current value of T1 reaches the preset value; timing is stopped and T2
outputs ON when the current value of T2 reaches its preset value; T1 is restarted when the rising edge of T2 resets T1
and T2, namely the current value of T1 is reset as 0 and the current value of T2 and T2 coil are reset as 0.

Timer Function Block X
Function
Mode: 7 - Timer number: 02

I04 .
Flash timer mode 3

Ton Toff

Time Base: 0.0152c 0.15zc ~
Current Value: [0 Sec 1| Seo

Timer: 02

fur Valuel: 000 Preset Value: 03.00 Sec 005.0 Sec

Fre Valuel: 3.00
Timer: 03 SgrETL

mo-de :

Cur Value2: 0.0 “
Pre Value2: 5.0
Cancel
Functional block diagram Parameter display
r 15005 BOOS TOZTO0S
Enabling input — o4 I L | 000.0 < Current value
| TLIT Raod t1=03. 003ec <« Preset value 1
L d =
Parameter setting — Par— 12 1/=005. 05ec < Preset value 2
enable reset relay enable reset relay

present value =0 P Timer status operating e present value =0

timing enable relay

t1] t2

Timer up, 1
output terminal
Timer 2 | | |

t1 = preset value of the first tuner
t2 = preset valueof the second timer
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Timer mode 8

Timer mode 8 is a stopwatch mode with reset control and pause control. The timer begins timing when the control
condition turns from OFF to ON; status of output coil is shifted, the current value of timer is displayed as the preset
value and timing is discontinued when the preset value is reached; the current value of timer and output coil are reset
to 0 when reset control is effective.

The current value is not updated (timing continued) when Pause input is set ON; the current value is updated (to current
actual value) when Pause input is OFF; the current value is displayed as 9999 and timing is discontinued when Pause

input is ON and actual value is the preset value.

Functional block diagram Parameter display
Pause input — | M03 B001 B001 TO1
Enabling input — | MOI <« Current value
Reset input — | M02 Q01 T =255sec < Preset value
Parameter setting Par
wr o g

Mode: 3 - Timer number: o1
Stopwatch
Q01

Bool

M2
,—_ Time Base: 1Sec -
= Current Value: [0 Sec

— mode: B Preset Value: 0020 Sec
¥03 Timez: 01
Cur Valuel: 0 Symbol
Pre Valuel: 2355 ||
0K Cancel
Timing relay
functioning

Pause

Reset

Current value
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General counter functional block diagram
The maximum number of counters used under FBD is 250. Modes 0~6 is general counter, and modes 7~9 are

high-speed counter: the counter function is the same with

that under Ladder.
s Counter editing and display:
- BOoO1 -
g8
_’
-mudz =1 =
et 0 FBD display:
Fre Value: 3000
2011 1B001
noid _IT |
%014 Faoz
PaI‘J' J
Counter Function Block »

Function

Mode: |1 v| Counter number: |01 Parameter display:

Counter without owvertaking and without
power down retain current value B|:||:|1 C[:]l

000000

Carrent Value: 0 |: :[:][:]5[][][]
Preset Value: 005000|

Fixed Time (Sec):

Upper:

Lower:

Symbol

OK | -Canc:el|

% The following modes are described based on counting up. Counting down is counting of input rising edge from the
preset value (not kept) or the current value (kept); the current value is decreased by 1, and counting is stopped when

the current value is 0; when it is reset, the current value is equal to the preset value.
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(1) Counter mode 0 (internal coil)
Used as internal auxiliary coil, counter of mode 0 does not have a reset value and parameter display.
Functional block diagram

Counter enabling

I0lT 18002
| L |

| L prot
I..: J

input —

|
mode: 0

Counter: 02

ON ON

EN 101  OFF OFF OFF

C02/MO1  (FF ON OFF ON OFF
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Counter mode 1 (overflow not allowed, not kept)

The current value of counter is counted up from 0, counting is stopped and output coil is ON when the preset value is

reached. In case of power failure, the current value is not kept after power-on again or RUN/STOP switching.

201 Counter Function Block x
Function

Mode: |1 - Counter number: |01

Counter without overtaking and without
power down retain current value

Current Value: 0
mE— |
mode: 1 Presst Value: 005000

wol

X0l Counter: 01
fur Value: O Fixed Time(Sec):
Fre Value: 20
E Upper:
- Lower:
Symbol
OK | Cancel |
Functional block diagram Parameter display
Counting pulse input — Z01T 1B001 Z01T 1| qBOO1
Counting direction input —> Ho1 | wotd I | < Current value
Reset input — 01 1 oz }mli | hoz < Preset value
1 J 4
Parameter setting — Par Par” >
Mode=1
__________________________________________________ -
Preset value 20 :
TaATTTTT T T T T T Tt T T rT AT T TTT e TTT T Tt T T T
Current value :0:0:0}]:}:2:2:}:]:0: :}9:19:20:29:20:0:20:20:20:
Input count pulse TTTTrT
E-i-4-d
Counting up/down OFF ON OFF ON
Reset counter ON OFF ON
Counter output OFF ON QFF ON OFF

> In this mode, the current value of counter is initialized to 0 (counting up) or the preset value (counting down) after
power-on or RUN/STOP switching; the current value is 0 (counting up) or the preset value (counting down) after

resetting.
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Counter mode 2 (overflow allowed, not kept)

The current value of counter is counted up from 0; after the preset value is reached, output coil is ON, but counting of input

rising edge is continued till the current value is 65535. After power-on or RUN/STOP switching, the current value of

counter is not kept.

Functicon

Mode: |2 - Counter number: |01
Z01

Counter with overtaking and without power
: down retain current wvalue
Current Value: 0

HO1

qoz
g 5001 Preset Value: 000020|
‘@—— [ D Fixed Time (Sec):
s
| Upper:
mode: 2
xol Counter: 01

Cur Value: 0 R
Fre Value: 20
:}* Symbol

OK | {.'anc'.E1|

Functional block diagram Parameter display
Counting pulse input — Z0lT 1E001 BOOT 01
Counting direction input — Mo1 | Qo000 < Current value
Reset input — €01 __1 Hoz C =0000Z0 < Preset value
Parameter settin, Part > 4
g -

% “>”: Counter allowing overflow



Chapter VI FBD Programming Instructions 217

Mode=2

-------------------------------------------------- -I
Preset input 20 I
: T rror-raTtrr.TIrITrTrrrartrYerTTaiTtTr|aTTrmm
Currentvalue | (01 191191201 201 211211 201 201 191 191 181181 0 | 1191191 201 0 1 20!
e
Counting pulse -T==r=
input |_ - ]l. - .} - J
Direction input OFF ON OFF ON
Reset input OFF ON
Counter output OFF ON OFF ON | OFF &l OFF

> In this mode, the current value of counter increases continuously after the preset value is reached,and initialized to 0
(counting up) or the preset value (counting down) after power-on or RUN/STOP switching. After resetting, the current

value is 0 (counting up) or the preset value (counting down).
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Counter mode 3 (overflow not allowed, kept)
The counter mode 3 is similar to mode 1, namely counting is stopped and output coil is ON when the current value reaches
the preset value, but the current value is kept after power-on again. If “C KEEP” is effective, the current value is kept after

RUN/STOP switching.

Functional block diagram Parameter display
Counting pulse input — 701 1E001 BOOL ol
Counting direction input — Mo14 | 00000 < Current value
Reset input — 0 | Koz C =0000Z0 « Preset value
L J
Parameter setting — Par FD

% “PD”: The current value is kept in case of power failure;
% Mode 3 is similar to mode 1, but the current value of the first 31 counters (CO1~C1F) is kept in case of power failure.
X If C KEEP is set, the current value is kept after RUN/STOP switching.

% The current value is 0 (counting up) or the preset value (counting down) when resetting.

(5) Counter mode 4 (overflow allowed, kept)
Counter Function Block X

Function

Mode: |3 w| Counter number: |01

Counter without overtaking and with power
down retain current value

Counter Function Block X

Current Value: 1] Function
qo2 Preset Value: IZIIIIIIIIII2EI| Mode: |4 - Counter number: |01

201
HO1
L] L] Fized Time(Sec): Counter with overtaking and with power
c down retain current value
Upper:
u
HO1

.I;z:;;,i: o1 Lower: Current Value: ,..7
e Sym N
| Fixed Time (Sec):
|: Upper:
Lower:
Symbol

Cancel

The counter mode 4 is similar to mode 2, namely counting is continued after the current value reaches the preset value, but

the current value is kept after power failure. If C KEEP is set, the current value is kept after RUN/STOP switching.

Functional block diagram Parameter display
Counting pulse input — 7017 1B001 ROOL col
Counting direction input — No1q | nlajululn]e] « Current value
Reset input — €01 1 hoz ¢ =000020 < Preset value
L J
Parameter setting — Par™ >FD

% “>”: Counter allowing overflow;

“PD”: The current value is kept in case of power failure;
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% Mode 4 is similar to mode 2, namely counting continues after the current value reaches the preset value, but the
current value of the first 31 counters (CO1~C1F) is kept after power failure.
% If C KEERP is set, the current value is kept after RUN/STOP switching.

% The current value is 0 (counting up) or the preset value (counting down) when resetting.
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Counter mode 5 (overflow allowed, not kept, comparison counter)

The counter mode 5 is similar to mode 2, namely counting overflow is allowed, but the current value is not kept after

power-on again or RUN/STOP switching. Regardless of counting direction in mode 5, output is ON only when the current

value is higher than or equal to the preset value, and the current value is 0 after resetting, power failure or RUN/STOP

switching.

Counting pulse input
Counting direction input
Reset input

Parameter setting

-]
mode :

5 -]

Counter: 01
Cur
Pre Value: 20

Valu=: 0

Counter Function Block by

Fanction

Mode: |5 »| Counter number: |01

Compare counter with overtaking and
without power down retain current value

aoooza

Current Value:
Preset Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

OK | Canc:el|

Functional block diagram Parameter display
- 201t Ll qBOO1 BOO1 o1
- | wo{ _JT | 000000 « Current value
- l"il::'l'l _ | hoz ¢ =0000Z0 < Preset value
o, | Part C©> A

X “C”: Comparison counter

“>”: Counter allowing overflow;

Mode=5
Presetinput | oq T i
reset inpu
p 20 |
b s b ety et ks fdend mhenby' by s ety St mhenks lenbnk koo bty Aenind ek Rndend bunbey |
Current value I&': 19:}9:20}20:21:21:20:20: 19: 19:18:18:19: 19:20: g : g : g { g :
Counting pulse —q——-
input b-t-4-1
Direction input OFF ON OFF ON
Reset input OFF ON
Counter output OFF ON OFF ON OFF

> In this mode, counting continues after the current value of counter reaches the preset value; regardless of counting

direction, the current value is 0 after resetting, and not kept after power-on again or RUN/STOP switching.



Chapter VI FBD Programming Instructions 221

Counter mode 6 (overflow allowed, kept, comparison counter)

The counter mode 6 is similar to mode 5, but the current value is kept in case of power failure; if C KEEP is set, the current

value is kept after RUN/STOP switching.

Counter Function Block *

Function

Mode: |6 +| Counter number: |0l

Compare counter with overtaking and with
power down retain current value

[u]
oooozg|

Z01

[:%___

o1 Qoz

8 -5 @

Current Value:

Preset Value:

Fixed Time (Sec):

Upper:
mode: € Lower:
w01 Counter: 01
Cur Value: 0
Symbol
Pre Value: 20

[:%____

Cancel

Functional block diagram Parameter display
Counting pulse input — Z0lT 1BO01 BOO1 01
Counting direction input — Ho1q | 000000 <« Current value
Reset input — €01{ __| Hoz ¢ =00002Z0 < Preset value
P . Parl C>PD
arameter setting  —

% “C”: Comparison counter;
“>”: Counter allowing overflow.

“PD”: The current value is kept in case of power failure;
% The current value of the first 31 counters (CO1~C1F) is kept after power failure.

% If C KEEP is effective, the current value is kept after RUN/STOP switching.

20
L D L e I e D D A i D D B A i

Preset value

vebv2s dolstifzizisl P11 H T Tolulitzlalsh
ISP % R R o i e i B R S A e R R s i i
Mode3.46 03 1 1, 212137 | 4 i a__1314141°91°2:8],
Input count pulse

Power supply switcrh

b on OFF ON

Reset counter

Counter output
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High-speed counter functional block diagram (for DC type only)

The type of DC power supply provides two 1KHz high-speed inputs [01 and 102 and uses two counters to realize two
groups of high-speed counting. Counter modes 7~9 are high-speed counting function.

(1) High-speed counter mode 7 (proportional input counter)

In DC machine, high-speed counter mode 7 uses 101 or 102 as the maximum 1KHz high-speed input, and counting is
stopped and output coil is ON after the counting value reaches the preset value. After resetting, the current value of counter

is reset to 0 and output coil is OFF.

H3-I01

Qo1 Counter Function Block >
e P —
Vaimert 1KH=z input counter
103 . Bool . Qoz Current Value: ,-:-7
n _— . Fixed Time (Sec):
_}
ooae: 7 eEeE:
Counter: 01 Lower:
MOl Cur Value: 0 Symbol
H Fre Value: 5000
Cancel
Functional block Parameter display
diagram
High-speed input — "1g17 ||| 4B001| [BOO1 Co1
Enabling input — 1039 | 000000 < Current
value
, nod L Hol C =005000
Reset input — 1 J < Preset value
. Par+ 1/HZ
Parameter setting —>

% High-speed input port: 101 or 102
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Output example:

In the above example, Q01 outputs ON immediately when CO1(B001) counting value reaches the preset value, and Q02
outputs ON only when output is executed in the scanning cycle.

Preset value o ) - ‘uusmuuu“‘ o
0 b b b2 2 b b 149991499915000i500015000i50005000i5000i50008 0 | 0 | 0 |
Current value I H ' H i --.L.--....:....--..:.--.. ..-...J'-....-....-....i....-..i.-...--i. 1 o _: H
Counting pulse
input 101 ON OFF
Enabling input OFF ON
103
OFF ON OFF
Reset input
MO1 OFF ON OFF

Scanning cycle
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High-speed counter mode 8 (1IKHZ input counter)

In high-speed counter mode 8, 101 or 102 is used as the maximum 1KHz high-speed input port. Output coil is ON if the
number of rising edges counted in the set time interval is more than or equal to the ON preset value; on the contrary, output

coil is OFF if the counted number of rising edges is less than the OFF preset value; the output status is kept under other

conditions.
Counter Function Block >
Function
Mode: |8 ¥| Counter number:|01l
1KHz input compare counter
HI-I01

Current Value: il

Preset Value:

-] -]
mode: Fized Time(Sec): |00.10
Counter: 01

102 Fiwed Time: 0.10 Upper: 5
Tpper: 5
Lower: 3 Lower: 3|
Symbol

Cancel

Value:1

Functional block diagram Parameter display
High-speedinput - — | 1014 |11 qBO0L]  |BOOL Col
Enabling input — 1034 | T =00.105ec < Time preset value
| | Hoz CT=000005 < ON preset value
1 d —
Parameter setting —> Par - 2/HE €l=000003 < OFF preset value

% High-speed input port: 101 or 102

Mode=8
Time interval -0 is | ols | 6is | els | 0Is | Ods |
ON preset value =5 : 3 5 x p; i 3 | y ,ﬂ
OFF preset value =3 : ’ = ; : i

High-speed counter pulse input | | | | | |||||||||| |||||||| | | | | | ||||||||

Counter output COFF O OFF
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High-speed counter mode 9 (1KHZ input AB phase counter)

Mode 9 is AB-phase high-speed counting function for counting of two lines of pulse with consistent periodic pulse width
and phase difference of 90°, which uses the same editing method with general high-speed counting but has different
parameters.

In DC machine, high-speed counter mode 9 enables high-speed input counting of the maximum 1KHz AB phases of 101
(A) ahead of 102 (B); the current value of counter is (0~999999), output coil is ON when the counting value reaches the

preset value; the current value of counter is reset to 0 and output coil is OFF after resetting.

As a special coil, the coil M3A indicates the counting direction of AB phase counter; M3A is set OFF when phase A is

ahead of phase B, or set ON when phase A is behind phase B.

Counter Function Block ®
Function

Mode: |5 ~| Counter number: |0l

AB phrase counter

103

Current Value: 4]
Preset Value: 005000

Fixed Time({Sec):

mode: 5 ooees
Counter: 01 Lower:
Cur Value: 0
Fre Value: 5000 e
Cancel
Functional block diagram Parameter display
High-speedinput — 1 1o ||| 4B001 BOO1 C01
Enabling input — 105 | Q00000 < Current value
Reset input — noi{ 1 haol ¢ =005000 < Preset value
1 d
Parameter setting — Par— 1/HZ

% High-speed input port: 101 (A) and 102 (B)
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RTC functional block diagram
The maximum number of RTC functional blocks used under FBD is 250. RTC works in modes 0~5, and its function
is the same with that under Ladder.

RTC mode 0 (internal coil)

RTC of mode 0 is used as internal coil, which does not have preset value and parameter display.

Functional block diagram

r 1BO0z
Enabling input — IUl'l I L I

| L ot

L R d

Iol BOo2 ROL1

B & 8

RIC: 1

ON ON

EN 01 QFF OFF OFF

B002 (RO1) /Q01 ()FF ON OFF ON OFF
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RTC mode 1 (day mode)

RTC mode 1 is for setting the daily ON/OFF time of each week.
In the following example (1), effective time of each week is set as MO (Monday) 8:00 to FR (Friday) 17:00,

namely coil B0O02 (R01) outputs ON from 8:00 to 17:00 on Monday to Friday, and outputs OFF at other times.

Example 1:
RTC Function Block x
101 o B00Z Qo1 Function
Mode: |l *| RIC number: |01
H E Every day action mode
-mnl:I.E: :'I.-
AIC: 01 Week (On—Off) : Mo vl ——s|FR -
MO -» FR | J >| J

On : 0B:00 Current Value: |[14:08
OfE: 17:00
Preset value: ’3_ . I':'_-:}n
{Hour:Minute)
1 2o o

Symbol
Cancel
Functional block diagram Parameter display
r 1B00Z BOOZ EO1
Enabling input — | 101{ o | We 09:26 < Current time
| Fao1 O MO O&:00 < ON preset value
L J .
Parameter setting — Par= DI OFF FR 17:00 < OFF preset value
> The displayed current time is week- hour- minute.
> The displayed ON/OFF preset value is week- hour- minute.
Week Mon. Tue: Wed. Frig
Time 800 17:00 800 1700 800 17:00 8:00 1700
Embing T 1 T
output
Example 2:
Weck Mon. Tue. Wed. Fri. Sat.
BO02 wor] Tme epn g7 500 17:00 800  17.00 £:00 1700 800
ON TU 17:00 Enable § ; ; ; §
OFF S& 08:00 |_| e — ‘ ‘
output |_ —|_|7—
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RTC mode 2 (week mode)

RTC mode 2 is for setting ON/OFF time of coil R in a week. In the following example (1), coil B002 (RO1)

outputs ON from TU (Tuesday) 8:00 to SA (Saturday) 17

:00, and outputs OFF at other times.

Example 1: RTC Function Block X
101 BOOZ OEEEE
D = ﬁ = D Mode: |2 ~| RTC number: |01
n H Interval week action mode
-mn:lzz 2 = Week (On-0ff) : T | --»|5n =
RTC: 01
o -+ 8& Current Value: 10:22
Cn : 08:00 reset value: g - i .
DEE: 17:00 I:chrt::}{iml:-tte; RIS O
il :[o ore
Symbol
|
Cancel
Functional block diagram Parameter display
r 1B0O0Z BOOZ RO1
Enabling input — 01 = | We 0G:48 <« Current time
| ] kool o TO 08:00 <« ON preset value
L J .
Parameter setting — Par™  WH OFF 54 17:00 < OFF preset value
% The displayed current time is week- hour- minute.
% The displayed ON/OFF preset value is week- hour- minute.
Weel Ionday Tuesday Friday saharay Harday
Titmne 00 1700 &00 1700 00 1700 &00 1700 &00 17 00
ENABLE | |
En Cutput |
Example 2:
Weel Ionday Tuesday ety Surcdy
Titne g:00 1700 &:00 1700 00 17:00 §00 1700
BOOZ RO1 ; ; ; ; : ; ; :
ON S& 17:00 ENABLE ¢ 1 | A
OFF TU 03:00 Re Output
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RTC mode 3 (year-month-day mode)

RTC mode 3 uses the set year-month-day to control status of coil R. In example 1, coil outputs ON from
February 17, 2009 to November 11, 2010.

When the year setting is 00-00 in RTC mode3, a special mode is used to enable RTC from the beginning month

and day to the end month and day of each year, as shown in example 3.

Example 1:
RTC Function Block >
Function
Mode: |3 *| RIC number: |01
I01 m 2002 o @o1 interval month action mode
E/ .mml‘_zlg. B Year (On->0ff) ||:|9 __>|1n
?:L:z E;.:.:w Current Value: 21.11.26
Dfg: 10.24.44 Preset value: IT 17 on
{Month.Day)
11 . |11 fo i
Symbol
Cancel
Functional block diagram Parameter display
r 1B002 EOOZ k0l
Enabling input — ] & | 10.01.13 <« Current time
| kool O 09,0217 < ON preset value
L J
Parameter setting — Par= D OFF 10.11.11 <« OFF preset value
> The displayed current time is year- month-day.
% The displayed ON/OFF preset value is year- month-day.
Year-Month-Day 200810217 2010011111
Time 0:00 0:00
EMNARBLE
ETC output ON

OFF OFF
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Example 2:

BOOZ E0l

O 10.11.11
OFF 09,0417

Example 3:

BOODZ R0l

ON 00.10,11

CFF 00.11.11

Y ear/ month/day 200902717 201011411
Time 0:00 0:00
Enabling
output
Year/
month/day 2012410711 2012411711 201371011 2013 /11711

000 0:00 0:00 0:00
Enable

Output
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RTC mode 4 (30s compensation)
RTC mode 4 is a 30s compensation mode, which uses the set week, hour, minute and second for operation of
the current value of RTC and correction of RTC error.

Example 1: Corrected second< 30s

RTC Function Block X
Function
Mode: |4 »| RIC number: |01
101 BOOZ @01 303 modify mode
H : l : n
-‘_,- Week({0m) : sn -
mode: 4

o 3 Current Value: 15:50:51
Preset Value: g - |o
{Hour:Min:5Sec)

EL]

Symbol
Cancel
Functional block diagram Parameter display
Enabling input — r 18002 BOOZ RO1 < Current time
mwq e | We 10:48:40
| 1 o1 ON
Parameter setting — Pard 209 A op (8- 00: 70 « Compensation

preset value
% The displayed current time is week-hour-minute-second.

% The displayed compensation preset value is week-hour-minute-second.

Week oh
Time 200 8:00:20
ENABLE
RTC cutput OFF ON OFF

% When RTC time is 8:00:20, the current time returns to 8:00:00 for continuous timing, and coil outputs ON.

When RTC time reaches 8:00:20 again, coil outputs OFF and RTC continues timing. So, the duration when coil
outputs ON is 21s.
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Example 2: Corrected second >= 30s

Week
Time i
3:00:40
BOOZ R0l '
Enabling !
0N i
CA& 0B 00:40 output

% RO1 outputs ON when the current value of RTC is 8:00:40, and outputs OFF when RTC time changes to

8:01:00. The duration when outputs ON is a scanning cycle only.
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RTC mode 5 (astronomical clock)
RTC mode 5 is the astronomical clock mode that uses the set longitude and latitude and offset time to control

output of RTC coil. The display form and parameter meaning of RTC mode 5 and programming interface under

Ladder are provided in the following diagram and table.

RTC Function Block hd

Function

Mode: |5 | RIC number: |01

Sunset mode

L1 EO001 Qo1 E/M:* E { W
-] -]

longitude: [130 (0~130)
S/MM: 05 &N

i : -8
Bae: =10 latitude: |30 {0~50)
RIC: 01 & o2 4
E:130 e _ o )
H:3a0 Offset time(min): |30 {0~58)
—-:30

Symbol

Cancel

After the corresponding parameter, E/W (east/west longitude) and longitude value, S/N (south/north latitude) and

latitude value are set, the functional block R will work out the sunrise time and sunset time in the set place in the
current season and enable the setting of forward (-) or backward (+) offset time (0~59min) of sunrise/sunset time

by setting the offset direction, and coil R will output ON from sunrise to sunset and output OFF at other times.

> Sunrise/sunset time is computed based on the current value of RTC, and R0O1 is set ON from sunrise to sunset.

»DRCE and DRCF are special registers where longitude and latitude-based sunrise, sunset and time are stored.
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Analog comparator functional block diagram
The maximum number of analog comparator functional blocks used under FBD is 250. Analog comparator works in
modes 0~7, and its function is the same with that under Ladder.

Analog comparator mode 0 (internal coil)

Analog comparator of mode 0 is used as internal auxiliary coil, which does not have preset value and parameter

display.
Functional block diagram
Enabling input — nolt 1B003
| L |
| Frol
L o 4
I |
EN M0! OFF ON OFF ON OFF
B003 (RO1) /Y01 OFF ON OFF ON OFF




Chapter VI FBD Programming Instructions 235

Analog comparator mode 1~7

The set parameters of analog comparator include analog input Ax, analog input Ay and comparison reference value.

The relations are as follows:

Comparator mode 1: (Ay- comparison reference value) <Ax<(Ay+ comparison reference value), output ON;
Comparator mode 2: Ax<Ay, output ON;

Comparator mode 3: Ax>Ay, output ON;

Comparator mode 4: comparison reference value>Ax, output ON;

Comparator mode 5: comparison reference value<Ax, output ON;

Comparator mode 6: comparison reference value=Ax, output ON;

Comparator mode 7: comparison reference value£Ax, output ON;

Example of program setting interface:

Analog Function Block *
Function
Mode: |1 »| Lnalog number: |01
Mol (hy-Bef.) <=RAx<= (Ay+Ref.)

Current Value: |0 Ao ] Ly
Constant: |[00.00 00,00 A
g D002 Y01 B !

e _}H Preset Value: |:|2.5E|| Bef

wvalue:0.00 -m|:||:|.|:: 1- Symbol
Analog: 01

Ains5 Cur Valuel: 0.00 |
Cuor Value2: 0.00

Bef Value: 2.50

: E
B
(=]

EI—'I

2]

OK | Canu:'.el|

value:z0J.00

Comparator mode 1

Functional block diagram Parameter display
Enabling input —
Mm.i- AR ]BUDS BED? A0l V GOl < Axpreset value
I < i;;ﬁ Frol P:f: AOG <« Aypreset value
Parameter setting — Pard ay+R 4 0 =02, 50V < Comparison

reference value
B003 (GO01) outputs ON when A01 value is in the range (A05-2.50)~ (A05+2.50);
The current values of Ax and Ay are displayed in the RUN mode.
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Comparator mode 2

Functional block diagram

Parameter display

Enabling input —
MOlr 1B003 BOOS 01
| ax | hx= AO1 V
| <y FO1 Ay= AOL W
Parameter setting — Pard J 0 =02, 50V
B003 (GO1) outputs ON when A01 value is not more than A0S value;
The current values of Ax and Ay are displayed in the RUN mode.
Comparator mode 3
Functional block diagram Parameter display
Enabling input —
Mol 1B00E BOOS =01
| ax | hy= ADL ¥
| 2&v Fro1 Ay= ADE W
Parameter setting — Parl J G =07, 50V

T

T

Ax preset value
Ay preset value
Comparison

reference value

AXx preset value
Ay preset value
Comparison

reference value

B003 (GO01) outputs ON when A01 value is not less than A0S value; the current values of Ax and Ay are displayed in

the RUN mode.

Comparator mode 4

Functional block diagram Parameter display
Enabling input —
Mol 15005 BOO3 01
| Ref | A= AOL ¥
| 2ax Fro1
Parameter setting — Pard J 0 =07, 5OV

< Ax preset value

< Comparison

reference value

B003 (GO1) outputs ON when A0l value is not more than 2.50; the current value of Ax is displayed in the RUN

mode.
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Comparator mode 5

Enabling input —

Parameter setting —

Functional block diagram

Parameter display

MOlT qBO03
| Ref |
| Lax b0l
PaI'J' |

BOOS 01
Ax= ADL ¥
G =0Z. 50V

«— Ax preset

value

« Comparison
reference

value

B003 (G01) outputs ON when A01 value is not less than 2.50; the current value of Ax is displayed in the RUN mode.

Comparator mode 6

Enabling input —

Parameter setting —

Functional block diagram

Parameter display

Mol qBO03
| Ref |
| =ax Fo1
PaI'J' J

BOOS ;01
Ay= AD1 ¥
G =02, 50V

< Ax preset value

« Comparison

reference value

B003 (GO01) outputs ON when A01 value is equal to 2.50; the current value of Ax is displayed in the RUN mode.

Comparator mode 7

Enabling input —

Parameter setting —

Functional block diagram

Parameter display

Mol qRO03
| Ref |
| <ax Fol
PaI'J' |

BOOS ;01
Ay= AD1 ¥
G =02, 50V

< Axpreset value

<« Comparison

reference value

B003 (GO01) outputs ON when A01 value is not 2.50; the current value of Ax is displayed in the RUN mode.

237,
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Filter functional block diagram
The maximum number of filter functional blocks used under FBD is 250. Filter works in mode 0~4 and its function is

the same as under Ladder.

Filter mode 1: analog filter

Function description: Analog filter function is started after parameters are configured and status of the enabled
coil turns from O to 1. This function enables filtering of Ax analog value based on the selected sampling mode,

and the filtered value is the current value of coil F.

Output: The analog value of input Ax is calculated based on the current number of samples Sn.

. Functional block diagram
1 Tirhar . E bl' . t
nabling input  — MOL B003
Sn
Ax
e : Parameter setting — Par
[ ]

Software filter mode:
(Mode 1): Data is updated in each scanning cycle, and the recent 5 AD values (maximum and minimum values

removed) is averaged.
(Mode 2): Data is updated every 5 scanning cycles. The average values of mode 1 are further averaged after statistics
for 5 times.
(Mode 3): Data is updated every 25 scanning cycles. The maximum and minimum averages of the values obtained in
mode 2 are used after statistics for 5 times.

1 2 3 4 5 6 7 8 9 10 11

Y L] Y Y

. Y
Daamemoryupdatetime s 4y @ @ @ ® © OO@®----

(1) (2) e kil
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:
(DUpdated data=(161-+154-+160) / 3=158-filter (1, 2, 3, 4, 5)
Maximum value 190 and minimum value 120 will be deleted.
@Updated data =(154+160+169) / 3=161- filter (2, 3, 4, 5, 6)
Maximum value 190 and minimum value 120 will be deleted.
(@ Updated data =(154-+160+169) / 3=161- filter (3,4, 5, 6, 7)
Maximum value 190 and minimum value 110 will be deleted.

(@Updated data=(121-+150-+198) / 3=156- filter (7, 8,9, 10, 11)
Maximum value 199 and minimum value 110 will be deleted.
Mode 2:

The 5 data values of mode 1 are averaged. (D+®@+®@+@+

®) /5
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Mode 3:

Among the 5 data values obtained after 5 operations of mode 2, the maximum value and minimum value are taken,
and then the two values are averaged.

This mode is effective in filtering ripple or ripple noise.

(Maximum value +minimum value) / 2 (wherein, the maximum and minimum value range is (1)(2)(3)(4)(5)).

Filter mode 2: Average value
The enabling coil is set ON to enable the average function, which is used to calculate the average value of

analog inputs in the set time period.

Filter Function Block X
Function:

Mode: |2 - Filter number: (01

Lverage mode

Source Sn
Timebase |15EC 2

current:]0 B

Presec: [10 [o

Symbol

After the enabling coil is set ON, the average value of analog inputs in the set time period
is calculated based on the configured parameters and updated to the current value of

functional block, and meanwhile, output coil is set ON.

Timing diagram (for example)
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Filter mode 3: maximum value

The maximum value function is enabled and status of output coil and enabling coil is consistent after the enabling
coil is set ON, and the function is disabled and status of output coil and enabling coil is consistent after the enabling

coil is set OFF. While the enabling coil is ON, the current value of block F is recorded as the maximum value of
analog input Ax.

Aiol

value:0.00

Filter mode 4: minimum value

The minimum value function is enabled and status of output coil and enabling coil is consistent after the enabling
coil is set ON, and the function is disabled and status of output coil and enabling coil is consistent after the enabling
coil is set OFF. While the enabling coil is ON, the current value of block F is recorded as the minimum value of

analog input Ax.
¥ E001 21
R

mode: 4
Filter:01
2i01 Cur Value: O

Fre Value: 0O

F

value:0.00
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Addition and subtraction functional block diagram
The maximum number of addition and subtraction functional blocks used under FBD is 250. The function is the same

as under Ladder.

Computing formula: AS =V1 + V2 - V3

Operand V1~V3 may be a constant or code of current value of another functional block. Output coil is set ON

in case of AS result overflow.

Example:

AQOI =AS01 =100+ A01 - V02

AS Function Block -
I01 Mol Function: AS=V1+V2-WV3
BOOL
n| B B AS number: 0l
| j 3 Current Value: IH—

. m
AiDl 13:01 .

s Yalue: O Preset V1: 100

Fre Valu=l: 100
" Fre Valu=Z: 0 Preset WVi: 0

Fre Valu=3d: 0

value:- 000

Preset V3: 1]

oz
value:0.00
SYMBOL
N |

value: 000

OK | Cancel

Functional block diagram

Enabling r qE001
ﬁ
input 014 + |
| &+ Mol
P Pard 45 4
arameter —

setting

Parameter display

STOP RUN
B0O1 ssor]  [BOOL 00404 AS01| ¢ ASoutputvalue
Preset value VI — V1= 00100 V1= 00100 < VI current value
Preset value V2 — VZ= A0l V2= 00424 <« V2 current value
Preset value V3 — Vi= V2 ¥3= 00120 < V3 current value

The range of AS output value and V1~V3 current value is -32768~32767.
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Multiplication and division functional block diagram
The maximum number of multiplication and division functional blocks used under FBD is 250. The function is the

same as under Ladder.

Computing formula: /D = V1 * V2 /V3

Operand V1~V3 may be a constant or code of current value of another functional block. Output coil is set ON

in case of MD result overflow or V3=0.

Example:

AQO02=MDO01 = AT01*15/100

MD Function Block pe

Function: MD=V1*V2/V3

MD number: oL

Current Value: 0

g

Preset V1: 1
AT0L E;u;ﬂ“: ) Preset V2: 15
Pre Valu=l: 1 Presst V3 Il':ll:lli
Pre Valu=Z: 15 b
. Pre Value3: 100
value:0.00 SYMBOL
valu=: 0100
0K | Cancel
Functional block diagram
Enabling . r 1B00Z
input 1024 *+ |
| & B0z
P Parli MD 4
arameter —
setting
Parameter display
STOP RUN

BOOZ Mool E00Z 00184 Mpo1] <« MDoutputvalue
Preset value VI — V1= ATO1 V1= 01227 < VI current value
Presetvalue V2 — V2= 00015 Vi= 00015 <« V2 current value
Preset value V3 — V3= (0100 V3= 00100 <« V3 current value

The range of MD output value and V1~V3 current value is -32768~32767.
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PID functional block diagram

The maximum number of analog comparator functional blocks used under FBD is 30. The function is the same as

under Ladder.

PI: PID current value (-32768~32767)

PID computing formula: SV: target value (-32768~32767)

EV, =SV - PV, PV: measured value (-32768~32767)

( 7 Ts: sampling time (1~32767 * 0.01s)
API = K, L(EI,/ - EVH—I) * ? EV, + DHT Kp: proportional gain (1~32767%)

7

Tr: integral time (1~32767 * 0.1s)

D = % (ZPV,H /. Psz) Tp: differential time (1~32767 * 0.01s)
s

PI =Y API

PID parameters may be a constant or code of current value of another functional block. Error coil is set as 1 and

PID function is not executed when Ts or Kp is 0.

Example:
PID Function Block W
Function:
PID number: |01
Current Value: |[¢
sy: |g00
BV |0
Ts: |200
InteTime:100 Kp: [l00
Di£ETime:110
Ti: |l00
Td: 1ad
Symbol
CE | Cancel |

Functional block diagram

Enabling N r 1B003
input 103 = |
| & P03
Parameter — Parl PID 4
setting
Parameter display
Parameter display 1 Parameter display 2
PI output value —
Target value SV. — <« Proportional gain Kp

Measured value PV — <« Integral time Ti



Sampling time Ts

_)

BOOE 00735 PIOL
a¥= 00800

P¥= 00770

Te= 00Z.005ec 1

BOO3
Ep=
Ti=
Td=

PIO1
00100
0010, Obec
001.105ec 2

18

stiygh

ial ti
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> PI output value is displayed only during running;

% The code A02 is displayed when stopped and the current value of A02 is displayed during running; the measured
value PV is preset, such as PV=00770;

% Press “SEL+<«——", to switch parameter display 1 and 2;

> Refer to Chapter IV: Ladder Programming Instructions-PID Functional Block Instructions for details on PID.



Chapter VI FBD Programming Instructions

Multiplex controller (MX) functional block diagram

The maximum number of multiplex controller functional blocks used under FBD is 30. The function is the same as

under Ladder.

When MX is enabled, status of S1 and S2 is input as per setting, output value of MX is one of the preset parameters

V0~V3, and coil outputs ON; when MX is disabled, MX output is 0 and coil outputs OFF.

Operand V1~V3 may be a constant or code of other data type.

The relation between selection control bit and MX current value is shown in the following table.

Control condition MX output coil [MX  output
value
MX disabled 0 MX=0
S1=0,S2=0 1 MX=V0
MX  |S1=0,S2=1 1 MX =VI
enabled [S1=1,S2=0 1 MX=V2
S1=1,82=1 1 MX =V3
Example:
M Function Black >
Io3
Function:
H MX number: 01
— Current Value: 0
woa BO04
a | H04 Preset V0: ’J.D'Ji
_H |H Preset Vl: LTali]
— =
- :: Preset Va: 1000
i ﬂ g ) g Preset V3: 0
Cur Value=: 0 Symbol
9 Fre Valued: 100
aina Pre Valuel: 500 AQO4
Pre Valuez2: 1000
Pre Valu=3: 111 oK | Cancel |
value:0_.00 value:0.00 -
Functional block diagram
Enabling input — 05T 1B004
Selection input SI — Nozd =— |
Selection input S2  — nodd A- HMO4
1 J
Parameter setting — Par™ M2
Parameter display
Parameter display 1 Parameter display 2
MX output value: = fpgng o100 mEo1]| |Boo4 M01
Preset parameter VO  — Vo= 00100 V= 01000
Preset parameter VI — V1= 00500 Vi= 00111
2

< Preset parameter V2

< Preset parameter V3
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% MX output value is displayed only during running.

% The code A03 is displayed when stopped and the current value of A03 is displayed during running; the parameter
V3 is preset, such as V3=00111

% Press “SEL+«—" to switch parameter display 1 and 2.

> The range of MX output value and current value of preset parameters VO~V3 is -32768~32767.
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Ramp function generator (AR) functional block diagram

The maximum number of AR functional blocks used under FBD is 30. The function of AR mode 1 and mode 2 is the

same as under Ladder.

AR mode 1
Function description:

After AR is enabled, the current level is kept at “Start/Stop offset+ | AR current value (AR: 0~32767)

offset” for 100ms, and then changed to the set level at the set stepping | Level 1 (Levll:-10000~20000)

rate. If the stop coil is enabled, AR level is gradually decreased from the | Level2 (Levi2: -10000~20000)

current level to “Start/Stop offset+ offset” at the set stepping rate and Maximum level (MaxL:-10000~20000)

kept at this level for 100ms, then the current level is offset B, making AR Start/Stop offset (StSp: 0~20000)

current value 0, when AR instruction ends. Stepping rate (Rate: 1~10000/s)

Gain (A: 0~10.00)

Offset (B: -10000~10000)

AR current value = (AR current level — of fset B)/gain A

The preset parameters may be a constant or code of other data type; output coil is set ON when gain A is 0.

Level selection coil Sel | Level selection rule Sel=0: Levll as the target level
Sel = 1: Levl2 as the target level
% MaxL is taken as the preset value of target level if the target level is

higher than the maximum level.

Stop coil St When the stop coil is set ON (not kept), AR is stopped, decreased gradually
from the current level to “Start/Stop offset+ offset” and kept at the level

for 100ms, then the current level is offset B, leading to the

current value 0, when AR instruction is ended.

AR mode 1 timing diagram

En || |

=el |

s ]
MaL 4 ——+——— - — I i it i
Levelz2 | ——F————— —_— — — — ———— — - —— — — = — —
Tevell ] ——7—— — B - N —— . _ _ _
StIiptBE 4 — — - - — = — - = - — ~ _ _d__

B

100ms 100ms 100ms




Chapter VI FBD Programming Instructions 249

AR Function Block >
I04 Function:
BOOS z o
= = wns Mode:= |1 - AR number: |01
Current Value: [u]
=
= Levell: W
Hos =
= Lewvel2: W
=
_ :; MaxL.: 10000
Wror ™ S LT
Cur Value: 0 Rate: |1q
Lewell: 5000 )
Hoe LevelZ:8000 Faini |1.00
MaxL:10000 offsec: |aq
— Stdp:-500
Rate:10 Symbol
— Gain:1.00
Dffmet:-20

Functional block diagram

Enabling input

~ | Iody 1B005
Selection input Sel — NO5q n |
Stopinput St — | NO&{ & HHOS
Parameter setting — Part &R
Parameter display
Parameter display 1 Parameter display 2
AR output value — BOOG 00522 AROL o = 0G0 AROLD € Preset StSp
Presetlevel L1 — Ll1= 05000 E = 00010 < Preset rate
Presetlevel L2 — LZ= 08000 A = 01.00 « Preset gain
Preset maximum value — ML= 10000 1 B = 00020 2 < Preset offset

% AR output value is displayed only during running;

% Press “SEL+<«——" for switching of parameter display 1 and 2.
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AR mode 2

Function description:

In AR02, the current output level is decided by level selection ports Sell and
Sel2, and the fixed variation Rate by parameters MaxL and Ta. After AR is
enabled, AR output will change from 0 to the current output level at the Rate.
Afterwards, AR output will change to the target level at the fixed rate as per
variation of selection ports Sell and Sel2. After AR is OFF, AR output will turn

from the current level to 0 immediately.

Maxl

Ta

User-defined rate: Kate = . AR mode 2 is detailed below:

AR current value (AR:0~32767)

Level 0 (Levle0:0~32767)

Level 1 (Levle0:0~32767)

Level 2 (Levle0:0~32767)

Level 3 (Levle0:0~32767)

Level upper limit (MaxL:0~32767)

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;

Max. MaxL is taken as the target level if the selected level is higher
a
than the maximum level.

Ta Quotient of MaxL/Ta rate as the rate of variation to target level

Acceleration time Ta: 0~3276.7
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AR mode2 timing diagram

En

51

52

Mad_ _{____ HS S S SO S S SR

Tesell ~§ A R A S

Rate
Leweld | ____ B .\ Pae N S R
Lewelds | ___ 0 Ll ____ N L. o — e oo
Rate Rate

Lewell « J 4\ . S S L I O
AR,

oy L Y ___b__________ N

Ti T2 T3 T4
Rate = MaxL/Ta; TIl=Level0*Ta/MaxIL; T2= (Levell-Level0) *Ta/MaxL;

T3= (Levell-Level2) *Ta/MaxL;

1ol

] -]
mode: &

AR:01
Cur Valus: 0
LewelO: 1000

r [

Lewell: 2000
LewelZ: 2000
Lewall: 2000
MasxL: 4000
Ta: 4.0

AR Function Block

Function:

T4= (Level3-Level2) *Ta/MaxL;

Mode: |2 - AR number: |01

Current Value:

Lewvell:

Levell:

Level:

Level3:

MaxL:

Ta:

Symbol

—

4

OK Cancel
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Example:

Enabling input
Selection input 1
Selection input 2

Parameter setting

VLl

FBD display
101t 15001
Nopd /7 |
Nopd &= [NOL
Parl sR 4

% AR output value is only displayed during running.

Parameter display

BOO1 AR01
Lo= 01000
L1= 0Z000
LZ= 03000 1
SEL+«/—
BEOO1 AR01
La3= 04000
ML= 04000
Ta= 0004.0 2

Program display

Eool

mode:

aR: 01

Cur falue: 0
Lewsl0: 1000
Lewell: Z000
Lewsl Z: 2000
Lewel2: 2000
MaxL: 4000
Ta:2.0
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Data register (DR) functional block diagram

The maximum number of DR functional blocks used under FBD is 240. The function is the same as under Ladder.

When DR is enabled, the preset value is transferred to DR current value register, and coil B outputs ON; when DR is

disabled, the current value is kept and coil B outputs OFF.

Data in DR may be the type with symbol or the type without symbol, and the control bit can be set by SMT user

programming software menu Operation (O)>>Module system setting(D)...or keypad.

% The current value of DR65~DRFO is kept when stopped and in case of power failure;

% The final 40 DRs are special data registers, as defined in Chapter I1I: Programming Tool- DR Setting.

Example:

When 101 is set ON, A0S is transferred to BO03 as the preset value V2 after B0O02 computation;

When 102 is set ON, B003 outputs to block B0O01 the preset value V2, namely the computed value of analog input

A05; when 102 is set OFF, B003 outputs 0 to BOO1.

Ioa

B

Booa

I

B

[=]
i

H
Bl :

Booz2

* ME:01

L -]

BO

DR:0

o1

&

1

Tur Value:

Pre

Value:

MDO:01 Cur Valus: 325
Ri035 Cur Value: 39 Fre Valusl: 0O
Fre Valuel: 33€ Pre Valuel: 35
Pre ValueZ: 1 Fre Valus3d: 0
H Pre Valued: 10 Fre Valusd: 0
value:3.96
Functional block Parameter display
diagram
.. r 1B0O01 BO01 DEO1
Enabling input —
103 | 00039
| &+ P01 DRO1= 00039
. Pard DR 4
Parameter setting —

8

Current value displayed
during running
Preset value
(DR0O1=B003 displayed
when stopped)



Chapter VI FBD Programming Instructions

Modbus functional block diagram

The maximum number of Modbus functional blocks used under FBD is 250. Modbus works in mode 1~5, and its

function is the same as under Ladder.

RS485 communication gives priority to Remote IO and 1O Link, namely the functional block is not executed by Remote
10 master and slave and 1O Link master, and Modbus instruction is executed only when it is set as N (remote 10) and

ID is not 0.
Comparison table of Modbus mode and communication function code:
Mode Function code
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coil)
5 05 (write a single coil)

% The maximum communication data

length is 25 words in mode 1 and 3, and 400 bits in mode 4.

Auxiliary contacts used during execution of Modbus instructions:

Receiving completed M3D

After completion of receiving, M3D is set for error checking, and the

received data is sent to the designated register if no error is found;

Error indication M3E

Communication error indication

Timeout judgment M3F

Enter the receiving waiting state after completion of sending; when timeout
is determined as no data is received within the specified time period, the
timeout output flag M3F is ON, receiving is ended and M3D

outputs ON; M3F is automatically reset at the time of M3D resetting.

Timeout judgment and time-out period are determined by baud rate.

Baud rate (bps) Timeout (ms)
4800, 9600, 19200,
125
38400
57600 100
115200 80

% Refer to Chapter VII: Function Specification of 20-point RS485 High-performance Type for use of communication.
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MU mode 1: read register

Set communication address as a constant:

101 BoOl Q01 = '
= = Function
MU Hode fl v| MU Number: |-31
Read Register (0x03)
®oreoa: N
mode: 1 * 485 " TCP/IP
ID:01
Bdd: 0003

Data:DRO1 Remnre TD: 01 Read single
(0~7F) register
Comm. add: s W

(0~FFFF)
Set command address constant 0003, DR I il ]

Set data length as 1 word,
. . Comm. data: DR |EO ~
The sending command is:

01 03 00 03 00 01 CRC16; Data will be stored in DROl.
Symbol

Receiving response data of slave station 1:
01 03 02 datal data2 CRC16;

OK Cancel
Mode 1 Functional block diagram Parameter display
Enablin
g N r qB001 Bool Mol  SlaveID
input 014 o1 | I0=01
| s+ Hol ¥1=0003 <« Register address
L Jd =
Parameter — Par—= WU V2=DRED Saved data

setting address
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Set communication address as register DR:

Bo0l

101 Qb1
= = vl
MU Function
‘liil |III‘ \ll:ll}- Mode |l vl MU Number: |01
!

EBDBUE: Read Register (0x03)
mode: 1
D=0l + 485 " ICPB/IP
Add: 0003
O :DRO1
e Remore TD: 0l Starting add.
(9~7F) depends on DRO3
Set command address DR03=0001, Cf:mr-‘:_ ;Fd;“ r~ | 1001 value. Amount of
i read register
Set data length DR04=0002, @ DR |.:.3 -| Sepends ox IRD4

value, max is 25

The sending command is: Comm. data: DR IE0 |¥

01 03 0001 00 02 CRC16; ,
Data will be stored in registers

Receiving response data of slave station 1: sequentially starting from DROI.

01 03 04 datal data2 data3 data4 CRC16; bl

Data saved in DREO~DRE1:

DREO = datal~2, DREI = data3~4 OK Cancel

»¢The maximum value of data length register is 25.

Parameter display
Enablin,
. g N r 1B001 EO01 Mol Slave ID
input 1014 o1 | ID=01
| 5+ Hot V1=DR0O3 < Register address
L d —
Parameter — Par= MU V2=DRED Saved data

setting address
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MU mode 2: Write a single register
Set communication address as a constant:
Ioi BOO2 B BoO1 -
’ MU Function
n jl | Mode |2 v| MU Number: |01
ﬁ“’;"— Write Single Register(0x0€)
i:;?;uea (¢ 485 (" TCP/IP
Dasa: 0000
Remnre TD:
. {D:;—F) o
Comm. add: 'S 10.}03
Command address constant 0003, (O~FFFF)
C DR |01 ~ |
Set value data DRE0=1234 (hex: 04D2),
The sending command is: Comm. data: DR |E0 ¥
01 06 00 03 04 D2 CRCI16; The data wrote into a register
depends on the DRO1 value
Symbol
Receiving response data of slave station 1:
01 06 00 03 04 D2 CRC16;
OK Cancel
Mode 2 Functional block diagram Parameter display
Enabling input — r 16001 BOD1 Moot < Slave ID
Booz{ 02 | ID=01 _
| = ot V1=00073 < Register address
Parameter setting — Pard Wy 4 Vo2=0RE( Fetched data

address
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Set communication address as register DR:

Inl

Boo2

RAND

BO01 1

mﬂﬂb‘ﬂ!:

ID:01
Add: 0000
Data: 0000

[ | | |
-
&
mode: I

Set command address DR03=0001,
Set data DRE0=1234 (hex: 04D2),
The sending command is:

01 06 00 01 04 D2 CRC16

Function

Mode 0l

2 MU Number:
Write Single Register(0x0&)

b

(¢ 485 " ICP/IP
Remnte TD: ol The Comm. add
(0~7F) depends on DRO3
Comm. add: ~ |oonl value
(0~FFFF)
(" DR |03 +
Comm. data: DR |E0 ~

The data wrote into a register
depends on the DROL value

Receiving response data of slave station 1: - Symbol

01 06 00 01 04 D2 CRC16
OK Cancel

Mode 2 Functional block diagram Parameter display
Enabling input — r 18001 B0 Kuo1 « Slave ID
Bo0z{ 02 | I1D=01
| s+ Ho1 V1=DRO3 < Register address
Parameter — Pard M7 4 VO=DRED Fetched data
e

address

setting
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MU mode 3: Write various registers

Set communication address as a constant:

Bao2

Ba0l

= I0d
|
‘llill HH%N

[ ]
I le
DBUH:J!
mode: 3
ID:01
Add: 0002
Data: 4000

Command addresses constant 0003,

Set data length as 1 word,

Set data DRE0=1234 (hex: 04D2),
The sending command is:

01 10 00 03 00 01 02 04 D2 CRC16

Receiving response data of slave station 1:

01 10 00 03 00 01 CRC16

Mode 3

Enabling

input

Parameter

setting

(
1
A

Function

Mode |3 v! MU Number: |01

Write Multiple Registers(0x1l0)

{+ 485 " TCP/IP

ReTgt;F;’D: 01 Write Single
- Register (0x0€)
Comm. add: 5 I|:||j|:l3
(0~FFFF)

" DR |01 ~

Comm. data: DR |E0 ~

The data wrote into a register
depends on the DROL value

- Symbol
OK Cancel
Functional block diagram Parameter display
r 1B001 EOO1 Mool < SlaveID
Booz{ 03 | 10=01
| s+ Ho1 ¥1=0003 < Register address
L d =
Par™ NU ¥2=DREO Fetched data
e
address
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Set communication address as register DR:

HGDE BO01

,-n
MU Function X
1 Ml Function
1&:}35"5 Mode |3 vI MU Number: |01

Write Multiple Registers(0xl0)

ID Dl
A - 0000
Daza: 0000 (* 485 ( TCP/IP
ReTgt;F;’D: 0l Starting add.
Set command address DR03=0001, = depends on DRO3
Comm. add: 101
Set data length DR04=0002, o-rrmn - [ocol W e
read register
Set data DRE0=1234 (hex:04D2), @ DR |03 ~¥|depends on DRO4
— . value, max is 25
Set data DRE1=5678 (hex:162E), Comm. data: Dm [Eo

The sending command is: Th d iall
01 100001 0002 04 04 D2 16 2E CRC16 ::Emw;;ﬁ. T e

~Symbol

Receiving response data of slave station 1:
01 10 00 01 00 02 CRC16.

OK Cancel
Mode 3 Functional block diagram Parameter display
Enabling input — r 18001 BOO1 Kuo1 < Slave ID
Bo0z{ 03 | ID=01 .
| s+ o1 V1=DRO3 < Register address
Parameter — Pard My 4 VI=DREQ Fetched data
e

setting address
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MU mode 4: Read coil
Set communication address as a constant:
1oi B0z BOOL [k
(] (] 2
BND 8]
M .
!{GEBLI'S: |!.
mode: %
ID=01
A Q003
Data: 0000

Command address constant 32 (hex: 0020),
Set data length as 16 (hex: 10H, 1word),
The sending command is:

01 01 0020 00 10 CRC16

Function
Mode |4 MU Number: |0l
Read Coils(0x01)
(* 485 (" TCP/IP
Remnte TD: ol Read single coil,
(0~7F) and this Comm.add

Comm. add: s |u:u303 must be the

(0~FFET) multiple of 10H/16
C DR | 1 |

EO

-

Comm. data: DR

The read data will be stored in

DRO1.
Symbol
Receiving response data of slave station 1:
01 01 02 datal data2 CRC16
Data saved in DREO: o CencEl
Mode 4 Functional block diagram Parameter display
Enabling
. N r 1B001 BOO1 Nuo1  SlaveID
input Booz{ 04 | 10=01
| s+ Hot ¥1=0003 <« Register address
L d —
Parameter —> Par— HU ¥2=DREO Saved data
e
setting address
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Set communication address as register DR:

= m”” . MU Function X
Function
Mode |4 v| MU Number: |01
!m[lﬂ-ﬂﬂ:l!.
mode: 4 Read Coils(0x01)
ID: 01
g::;.ugggu (¢ 485 ( TCP/IP
Remnte TD: 01 Starting
Set command address DR03=0001, (0~7F) add.depends on
Comm. add: 001
Set data length DR04=0015 (hex: 000F); i [oco1 DRO3 value.Rmount
. . (0~ ) - of read coils
The sending command is: @ DR |03 ~|depends on DRO4
01 01 0001 00 OF CRC16 = value,max No.is

Comm. data: DR |E0 ~¥| sem/400.

The read data will be stored in

Receiving response data of slave station 1: : : ;
registers sequentially starting

01 01 02 datal data2 CRC16 - Symbol
Data saved in DREO:
DREO = datal~2
OK Cancel
Mode 4 Functional block diagram Parameter display
Enabling
. N r 1B001 BOO1 M1 < SlaveID
input Booz{ 04 | ID=01
| s+ Kol V1=DR0O3 <« Register address
L J —
Parameter — Par - NU V2=DRED Saved data

setting address
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MU mode 5: Write a single coil
Set communication address as a constant:

101 BOOZ g 2001 o o1 MU Functior
Function

MU

Mode ]5 v] MU Number: |01
Neonmma: A Write Single Coil (0x05)
mode: 5
ID:01
ia cang (¥ 485  TCB/IP
Data: 0300

Remnte TD: 0
i
Comm. add: 'l I[:II:H:I3
(0~FFFF)
" DR I:; “I

Comm. data: DR |EO ~

Command addresses constant 0003,
Set data DRE0=65280 (hex: FF00),
The sending command is:

01 05 00 03 FF 00 CRC16 The data wrote into a coil
depends on the DRO1 Value.

Symbol
Receiving response data of slave station 1:
01 05 00 03 FF 00 CRC16
OK Cancel
Mode 5 Functional block diagram Parameter display
Enabling
input - r 1B001 BOOL Muolj <« SlavelD
Booz{ 05 | ID=01 .
I s+ hol V1=0003 o Register
Parl U 4 V2=DRED address
Parameter — Fetched data
E
address

setting
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Set communication address as register DR:

BaD2

- BOOL

-
‘enn!l:rs a

Ib bl
Add:0000
Data: 0000

Set command address DR03=0001,
Set data DRE0=65280 (hex: FF00),
The sending command is:
01 0500 01 FF 00 CRC16

Receiving response data of slave station 1:
01 0500 01 FF 00 CRC16

Mode 5
Enabling

input

Parameter

setting

Function

Mode IS vl MU Number: (01

Write Single Coil (0x05)

(v 485 " ICP/IP
Remnre TD: 0l The Comm. add
(0~7F) depends on DRO3
Comm. add: ~ [0001 value, and this
(0~FFFF) value must be the
@ DR |03 ~¥|mltiple of 10H/16

Comm. data: DR |E0 =

The data wrote into a coil
depends on the DRO1 Value.

- Symbol
OK Cancel
Functional block diagram Parameter display
r 1B001 BOO1 NUO1}] <« SlaveID
Booz{ 05 | 1D=01 .
| s+ ho V1=DR03 L s
PaI'J' N J V2=[RE( address
Fetched data
e
address
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General Specifications

Item Specification
Program input method Ladder and FBD
Operating temperature  [-20~50°C
Operating Storage temperature -40~70°C
environment Operating humidity 90% RH, no condensation
Operating gas Non-corrosive gas

Body structure

Vibration resistance

IEC60068-2-6
Amplitude 0.075mm /acceleration 1.0G

IEC60068-2-27

Impact resistance )
Peak 15G peak, duration 11ms

ESD Contact +4KV, air discharge +8KV

EFT Power supply AC: £2KV  DC: 1KV
Noise resistance g 0.15~80MHz  10V/m

RS 80~1000MHz  10V/m

EMI ENS55011 B level

Protection grade P20

Installation Fixing method Direct mounting or rail (35mm) mounting
Direction Refer to Chapter II: Installation and Fixing
Assembly wire AWG 14/p2.6mm?
For:10/12P
72X90X59.6mm (W x H x D) Din rail
72X106X59.6mm (W x Hx D) direct mounting
Dimensions

For:20P

126X90X59.6mm (W x H x D) Din rail
126X106X59.6mm (W x Hx D) direct mounting
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Product Specifications

Part Number

SMT4-EA-R10
SMT4-EA-R20
SMT4-ED-R12
SMT4-ED-R20
SMT4-BD-R12
SMT4-BD-R20
SMT4-CD-R20

SMT-MA-RS
SMT-MD-R8
SMT-MD-T8
SMT-MD-4A1
SMT-4PT
SMT-2A0

SMT4-BD-T12
SMT4-BD-T20
SMT4-BA-R10
SMT4-BA-R20
SMT4-ED-T12
SMT4-ED-T20
SMT4-CD-T20

Power
100-240VAC
100-240VAC

12-24VDC
12-24VDC
12-24VDC
12-24VDC
12-24VDC

100-240VAC
24VDC
24VDC
24VDG
24VDC
24VDG

24vDC
24vDC
100-Z40VAC
100-240VAGC
24VDC
24VDC
24VDC

Digital In
6 AC
12 AC

DG
120C"
8 Dg*
120G
12 DG

4 AC
4 DG
4DC

aDg+
12 DG™
6 AC
12 AC
ang
12 DG
12 DG

Digital Out
4 (BA Rly)
B (BA Rly)
4 (BA Rlv)
B (BA Rly)
4 (84 Rly)
B (8A Rly)
B (BA Rly)

4 (8A Rly)
4 (8A Rly)
4 {0.5A Tm)

4 (0.5A Trm)
8 (0.5A Trm)
4 (8BA Rly)
8 (8A Rly)
4 (0.5A Tmj)
8 (0.5A Trm)
8 (0.5A T}

Analogue In

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

4 (V, ma)
4 (PT100)

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

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

Analogue Qut

EEE

o
Yfag
Yes

Comments

2 High Speed Inputs (up to 1TkHz)
2 High Speed Inputs (up to 1kHz)
2 High Speed Inputs {up to TkHz)
2 High Speed Inputs (up o 1kHz)
2 HSI (1kHz), R5485 Modbus, Link

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

2 PWM (0.5kHz)
2 PWM (0.5kHz)

2 PWM (0.5kHz)
2 PWM (0.5kHz)
2 PWM (0.5kHz), R5485 Modbus
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Power Specifications
General type specifications
AC Models DC Models

1010 2010 1210 2010 —
Operating Temperature -20t0 +55°C
Storage Temperature -40to +70°C
Humidity 5 - 90% RH no frost
Vibration IEC60068-2-6 (0.075mm Amplitude / 16 Acceleration)
Impact Resistance IECB0068-2-28 (150 peak, 1ms duration)
Installation IP20, Direct or DIN Rail Mount (TS35 - 35mm)

ESD: 4KV, Air Discharge: =8V, EFT: Power AC: 2KV, AC: =1kV, CS: 0.15-B0mHz 10V/m,

Mots Rosistonse RS 80-1000mHz 10V/m, _EME ENSS011 Class B ;
Approvals CE. UL, cUL
Dimensions 72690x59.6mm 126x90x59.6mm 72x90x59.6mm 126x90x59.6mm 38x90x59.6mm
Weight 2309 3459 2209 3459 1909
Clock Accuracy 2s per day at 0-55°C / 5s per day over 55°C
Power Supply 85-260VAC, 19.6-28.8VAC (24V) 19.6-28.8VDC (24V, 10.2-13.8VDC (12V) Same as equivalent Base Unit
Power Consumplion 24w 24w w 44w W
Input Threshold ON: >79VAC, OFF: <40VAC ON: >0.5VDC, OFF: <5VDC Same as equivalent Base Unit
Input Current 1.3mA 3.2mA Same as equivalent Base Unit
Input Impedance 200k BkQ Same as equivalent Base Unit
Inpupl Response Time 50-90ms (240-120VAC) 3.5ms Same as equivalent Base Unit
Input Max. Voltage 260VAC 30vDC Same as equivalent Base Unit
High Speed Input (Hz) - 1000 (I1), 500/500 (11/12) .
Standard Input (Hz) . <40 <40
Max. Digital Output Current Relay: BA (Resistive), 2A (Inductive) Relay: BA(R), 2A(l), Trans: 0.5A(R), 0.2A(1) Same as equivalent DC model
Min. Digital Output Current 16.7mA 0.2mA Same as equivalent Base Unit
PWM Transistor 0/P (Hz) 500 (1ms ON, 1ms OFF) -
Relay Life (No Load) 10 million operations
Analogue Input Range 0.00 to 9.99V 0.00 1o 9.99V
Analogue Input Resolution - 12 bit nominal (0.01V) 12 bit nominal (0.01V)
Analogue Inpul Impedance 45k0 22540
RTD Input Range -100to +600°C
RTD Input Resolution 0.1°C
RTD Excitation Current 0.33mA
Analogue Output Range 0-10V, 4-20mA
Analogue Output Resolution . 0.01V, 0.01mA
Output External Power Less than AC 265, DC30V (Relay) 23.9-24.1V (Transistor)
Program Size 1200 Steps (600 Lines of Ladder), 500 Function Biocks .

Program Backup

Battery Backed Up (Lifetime: 5 years)
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Schematic diagram of incoming power line:

1) AC 10/20 points

AC100
~240V

Waristor

_

I

2) DC 24V (power supply 12/24)

DC 12724V

c L

Varistor |

Diode

M

3) Master, extension, and communication

power in

ﬂ SMT Base Unit

power in

—
Veel to Relay
Back
Circuit
Ve to System
e
—
Veel to Relay
Switch
Circuit

Weel to System
—

ﬂ SMT Expansion

expansion
drive

photo couplers

photo couplers
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Input Specifications
100~240V AC type

Item SMT4-EA-R10 SMT4-EA-R20
Input I1~16 [1~I9,IA,IB,IC
circuit
components L Diode Resisrat

? _h(;:;a_ci‘tor—l' :;
il

Quantity 6 (digital input) 12 (digital input)
Input AC 240V AC 240V
signal current 1.3mA 1.3mA
Input ON >AC 79V /0.41mA >AC 79 V/ 0.4mA
current
Input <AC40V /0.28mA <AC40V/0.15mA
OFF current
Wire </=100 m </=100 m
length
Input On=>0Off On=>0Off
response time | Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60Hz 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=>On Off=>0On
Typical 50/60Hz  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)
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12/24V DC type 12 1/O

I SMT4-ED-R12 & SMT4-ED-T12
tem
G 1 digital Analog input
e.nera igita High speed input nalog inpu
input
13~16 I1, 12 Al,A2
Resisrot Resisrot iee
components | _ T
Quantity 4 2 2
Input ignal
TPUb o SIBEL 3omA:1224VDC 3.2mA:12/24V DC <0.17 mA/0~10V
current
Input
P ON >1.52mA/10V >1.52mA/10V >0.161mA/9.8V
current
Input OFF
Py <1.136mA/7.5V < 1.136mA/7.5V <0.085mA/5V
current
</=30m
Wire length </=100m </=100m </=100m (shielded
wire)
On=>0ff On=>0ff On=>0ff
Input response 0.3ms 0.03ms Typical: Sms
time Off=>On Off=>On Off=>0On
0.6ms 0.4ms Typical: 3ms
Input voltage 0-10v
ut v
p g DC
Display class 0.01vDC
Conversion bits 12
Error with +29%+0.12
actual value \%
S 1 CPU
Conversion time .
scanning cycle
S
. ensor <1K ohm
resistance
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12/24V DC type 20 /O

Item

SMT4-ED-R20 & SMT4-CD-R20 & SMT4-CD-T20

G 1 digital Analog input
e.nera igita High speed input nalog inpu
input
Input circuitry I3~I8 11,12 Al. A2. A3, A4
Resizrot Resizrot wCe
E E )
Quantity 6 2 4

Input  signal

3.2mA:12/24V DC

3.2mA:12/24V DC

<0.17 mA/0~10V

current
Input ON >(0.163mA/9.8

Py >1.52mA/10V >1.52mA/10V
current A%
Input OFF
current <0.625mA/7.5V <0.625mA/7.5V < 0.083mA/5V|
Wire length </=30m

</=100 </=100 </=100 . .
o o o (Shielded wire)
Input response On=>0ff On=>0ff On=>0ff
time 0.3ms 0.03ms Typical: 5ms
Off=>On Off=>0On Off=>On
2ms 0.4ms Typical: 3ms

Input voltage 0~10vDC
Display class 0.01vV DC
C -

-onvers1on o
bits
Error  with 1294012V
actual value
Conversion 1 CPU
time scanning cycle
S

oo <IK ohm
resistance
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Output Specifications

content relay transistor
Load
Load

Ay oy Ny -

Ay s &Y, =

~ = ._/\(_.%
output circuitry Y ° '

- Lo

Extern power 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
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Precautions for Output Terminal Connection
Relay life

Life Expectancy

100 e 1
5 ]
Y ]
.y 7T
_ LY LMH type, 250VAC Res.
"TE \k b
= o]
N
3 10 -
E .-"I = o
a il [ i
o ¥ i WA e W
N Bt
e
[
1 L L L L L M
01 2 3 4 5 & 7T 8 9 10

Contact Current (&)

Note 1: The above shown is standard value, but relay life may be affected by temperature of the operating
environment.

Note 2: Relay life is generally over 100 thousand times when current is below 2A.
Power module

Module Input/output
DC +24V AC 100~240V / DC +24V

Optional accessories

MODE Description
SMT Programming Software
Client




Chapter VII Hardware Specifications

Outline Drawing (unit: mm)

© 10/12 points

5730
2-mé 50 4930
* f 508 $50
g i
| 00 000000
—_— B:}
I
2| = = = = = = =
o IEE 2308 |Qip 3
Bl i v
—gﬁmr "
oy
] L T
5 G0
* 7100 B0 D
© 20 points
ok b
+
mall
£H D00 D00 DCHCICH T
E_ ]
e (1|55
Bl
2 LRy
S0 Q0 DD 00 D0 DD G0 00
eyl %
an
+ 176 +
Thit:mm (1 inch=25. 4mm) 5::_2*“
+ 3159
(T i
iy [ ICHR LT | o
I
2 EL N
X
|

I A A A AR, L

* % 8004 + 300

12607 2360

= O




Chapter VIII Function Description of 20-point RS485 High-Performance Type 276
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RS485 function is specific to SMT4-CD-R20 and SMT4-TD-R20 types. The RS485 interface of SMT4-CD-R20
and SMT4-TD-R20 can be connected to industrial equipment with RS485 communication function and itself. Take
two SMT with RS485 function communicating through RS485 interface as an example (one host and one slave). The
master and slave positions have the following requirements:

a. If the slave is placed on the left or right of the host, it shall be at least 10mm away from the host

b. If the host is connected to the module, the slave should be placed behind the module, at least 10mm away from the
module

c.The slave can only be placed on the left or right sides of the host.

Communication Specifications

Note: Any function using RS485 communication port requires for setting the matching functional and communication
parameters to ensure normal use.

The functional and communication parameters of SMT RS485 port are optional and can be set according to the
following 2 methods:

®. PC-connected software setting
(1) Open the dialog box “Module System Set” in the “Operation” menu of PC-connected software.
(2) Set ID, Remote I/0 and RS485(V) type in the dialog box as shown below:

Module System Set pid

Set _TDo==r=r=————r—r=r==ry Remote LSO

......

~l (" Slawd
Set Expa.ﬁa._ﬂ‘:ﬁ ----------- Others
I/0 Num: e ol ez
[ C Heep
[~ Back Light
[T I/0 RAlarm  z set
RS485-SEE ™" T = DR Format Set

|~“Comnm. Mode:[8/N/2 x| "M & Unsigned

1

%, Baud Rate: 38400 - | (" Signed

N o

CollRecopd ="

f* MNone (‘“ M N Cancel
Bange: [01-10 SUM=0

o SMT keypad setting:

(1) Press to enter the main menu.

(2) Move the cursor to the system setting menu and press OK

(3) Press  to enter the setting menu for setting of ID, Remote I/0 and RS485, as shown below.

TEr"SET 01 R3485 SET 03|

; * — Low  bit
RENOTE 1/0 N | |DR SET i =,
BACKLIGHT x |

N EEEP.._ .- v’

(4) In RS485 setting, the upper bit is communication mode and lower bit is baud rate
(5) Select the required setting and press OK to save it.
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Functional parameters:
ID setting 01 b 4 ID setting (00~99)

Remote I/O N > Remote IO mode (N: none  M: master S: slave)

Function description:

ID Remote I/O

Function setting setting Description
Remote 10 00~99 M &S Two sets (master, slave) connected,
function
10 Link function 0~7 N 8 sets connected at most; ID setting being

continuous 0~7;
MU may be enabled when there is no

MU instructions 1~99 N remote I/0O and I/O Link function;
Modbus Slave function may be enabled when
communication 1~99 N there is no remote I/O function, I/O Link
slave function and MU instruction.

Communication format parameters:

RS485 setting Data | Meaning

0 8/N/2: 8 data bits without check, 2 stop bits;
Communication 1 8/E/1: 8 data bits with even parity check, 1 stop bit;
mode 2 8/0/1: 8 data bits with odd parity check, 1 stop bit;
3 8/N/1: 8 data bits without check,1 stop bit.
0 4800 bps
1 9600 bps
2 19200 bps
Baud rate 3 38400 bps

4 57600 bps
5 115200 bps

2 SMT ID is 1 and remote I/O function is none (N) by default.

»¢ SMT communication parameter setting is 8/N/2 (8 data bits without check, 2 stop bits) and baud rate is 38400 bps
by default.

»¢  The parameters become effective after power-on again.

W mY &

Al AZ A3 A kﬂﬂﬂ.ﬂ i.ﬁ.‘l.ﬁ!ﬂﬂ

@@@@OD@@ @@@@DO@@ wemm e @@@@OO@@

.f'f'r REASS LI, RE485 .f'.f' RE4RS
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Function Description

Function description:
SMT slave input (I)/output (Q) is used as extended input (X)/output (Y) of SMT master.

1/O address Master (M) Slave (S)
Input coil 101~10C

Output coil Q01~Q08

Extended input coil X01~X0C 101~10C
Extended output coil YO01~Y08 Q01~Q08

Hardware setting:
1. Connect A and B lines of two SMT of RS485 type, as shown below

Set to slave

Master Set to master Slave
| ID SET 01
ID SET 01 A B s B RENOTE 1/0 S
REMOTE I/0 N SMT master SMT salve BACELIGHT ¥
BACKELIGHT X N EEEF v
N EEEF W

2. Set the REMOTE I/O option under SET menu of one SMT as M (master)
3. Set the REMOTE 1/O option under SET menu of another SMT as S (slave)

Logic program runs in the master, but not in the slave.
The master writes extended output Y to slave Q, and the slave writes input I to extended input X of the master.
) Extended I/0 module should not be used when remote I/O function is used.

Example:
Write program in SMT master, and run the program to observe status of coils X and Y

X02 Y01
X03 Y02

Connect input coils 102~103 in SMT slave and check status of the coils is consistent with coils X02~X03 in SMT
master. SMT slave outputs Q01 when 102 is connected, and outputs Q02 when 103 is connected

I/0 status of slave during runnin, Extended I/O status of master during running
1.1H4567890ABC X.¥4567890ABC
71234 Y.I@34567890ABC
QMB34567890ABC EXE
MO 14 : 42 2010.05.09
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Function description:

An 10 Link is composed of 8 SMT of RS485 type at most, where each contact is used as an independent station for
running of its logic program and all slave contacts are connected to the same master station. IO Link ID must be
continuous and be 0~7; master station ID is 0, and slave station ID begins from 1 to 7; if slave station ID is not continuous,
such as 1, 2, 4, 5, the master station will take it as there are only two slave stations 1 and 2 and communicate with slave
stations 1 and 2 only

When each station uses LO1~L08, only one can be set as mode 1: sending mode, and the other L can only be set as
mode 2: receiving mode.

Sending mode: Address in W table is controlled by ID of SMT itself and cannot be changed, and status of the selected
coil is put in the corresponding W table. The correspondence of ID and W table is shown in the following table.
Receiving mode: content of the selected W table is transferred to the selected coil; if input coil I or X is selected, content
of W table will not change status of coils I and X.

Hardware setting:
1. Connect A and B lines of multiple (1~8 sets) SMT of RS485 type, as shown below.

* max. 8 points I/O send per stations W table comparison

. * — 1 1 1
Max 7*8 (=56) points I/O received per station WOI-WO0S

ID must set to be 0,1,2,...(max to 7) Remote I/O disable W09~W16

WI17~W24

W25~W32

. ; *8 seed séed sBsdeves
TR T R PR R T s _skes seed sedseses 0 - EEEE R A

W33~W40

o =S
- -@ ssssns

W41~W48

W49~W56

\IO\UIAUJNHOE

WS57~-W64

W Table

2. Setthe Remote I/O option under SMT SET menu as N (no remote I1O) ;
3. Setthe ID SET option under SMT SET menu as 00, 01, 02, ...(maximum ID SET is 07) ;I
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Example:

1. Connect points A and B of 8 SMT of 20-point RS485 type, as shown above
2. Setits ID as 00~07, and edit the program under Ladder as below

LO1
101 MO1
T MO2
I MO3
T MO4
I MO3
T MO06
I MO7
MOS8
3. Select SMT program with ID=7 and set LO1 as below:
rl 1
gno1-og |
|1 1 Ho
ke 7-54 4
4. Set LO1 of the other 7 programs as below
re 1
gno1-o0g |
[T T Hon
lys7-64 4

5. Power on and run the program, and control the SMT of ID=7; M01~MO08 output ON when 101 is ON
Observe the other 7 SMT, and check output status of NO1~NO8 is consistent with status of M01~MO0 with ID-7.



Chapter VIII Function Description of 20-point RS485 High-Performance Type 282

MU instructions (Modbus communication master function)
Modbus block of RS485 type realizes Modbus RTU master communication through RS485 interface. In Ladder

programming mode, there are 15 Modbus blocks (MUO1~MUOQF); in FBD programming mode, 250 Modbus blocks
can be used at most.

Multiple communication instructions may be used in a program, but only one instruction can be driven at the same
time. For example, when multiple Modbus instructions are used and enabled, only one instruction utilizes serial port
for execution of its function (coil B outputs ON in FBD mode), while the other Modbus instructions keep the enabled
state but do not execute function, namely the other instructions enter the execution waiting state (coil B outputs OFF
in FBD mode). When the Modbus instruction utilizing serial port is disabled and releases the serial port after the end

of an instruction cycle, the other enabled Modbus instructions begin to preempt the serial port.

Hardware setting:
1. Connect A and B lines of RS485 type SMT with another Modbus slave, as shown below:

V-SMT A V-SMT A V-SMT AB
B ID=0 B ID=l mmmm =7
P
2. Set the Remote I/O option under SMT SET menu as N (No remote 1/0); ID SET 01
3. Setthe ID SET option under SMT SET menu as 01~99 (not 00); EENOTE 1.0 i
Comparison table of Modbus mode and communication function code: BACELIGHT T
Mode | Function code N EEEF
1 03 (read register)
2 06 (write a single register)
3 10 (write various registers)
4 01 (read coil)
5 05 (write a single coil)
Contacts used during execution of Modbus instructions:
Receiving After completion of receiving, M3D is set for error checking, and the received data
completed M3D | is sent to the designated register if no error is found,
Error indication | Communication error indication
M3E
Timeout Enter the receiving waiting state after completion of sending; when timeout is
judgment M3F determined as no data is received within the specified time period, the timeout
output flag M3F is ON, receiving is ended and M3D outputs ON; M3F is
automatically reset at the time of M3D resetting.

Timeout judgment and time-out period are determined by baud rate.

Baud rate (bps) Timeout (ms)
4800, 9600, 19200, 38400 125
57600 100
115200 80
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In Ladder mode, Modbus block has 5 parameters, the display and meaning of which are listed below.

Symbol | Description
_® ] ) MU block mode 1~5
@ @) Communication address: Slave ID, range 0~7f
Communication command address and communication data length:
—® 1) Constant, range 0000~ffff;
@ ©) Data length of modes 1 and 3 is 1 word;
Data length of mode 4 is 16 bits;
@ 2) DR number, command address and length being stored from the DR

@ DR number, data sent/received being stored from the DR
® MU code (MUO1~MUOF)

Refer to Chapter IV: Ladder Programming Instructions-MU (Modbus) Instructions (for RS485 type only) for
examples of the function.

% The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.

Programming, functional block and parameter display in FBD mode
Qo1

I01 BOO1

] (———1 ]
H ﬂ Function
I Mode |]. v| MU Number: |01

Rooems:- M : —
mode: 1 Read Register (0x03)
ID:01
Rdd:0003 (+ 485 " ICB/IP
Data:- 0000

Remnte TD: |.:.L Read single

(0= JF:?M Ii register
Comm. add: 5 |0003
(0~FFFF)
" DR I 1
Comm. data: DR |[E0 =
Data will be stored in DRO1.
Symbol
OK Cancel
Mode 1 Functional block diagram Parameter display
_ seoor]  [BoO1 NUo1
Enabling input — 1014 o1 | I10=01 < Slave ID
| s+ oot v1=0003 « Register address
Parameter settin -
& = Parl NU A ViZ=DRED « Saved data address

Refer to Chapter V: FBD Programming Instructions- Modbus block Diagram for examples of the function.
> The maximum communication data length of modes 1 and 3 is 25 words, and that of mode 4 is 400 bits.
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Modbus communication slave function

Function description:

According to Modbus communication protocol, SMT, as Modbus communication slave, supports reading and writing

coil status, reading the current value of functional blocks, writing, and reading the preset value of blocks, and control

of running and stop status of SMT. The maximum transmission capacity is 128 bytes.

Hardware setting:

1. Connect A and B lines of multiple SMT of RS485 type, and connect to Modbus communication master, as shown

below

ModBus
Master

AB
D=01

2. Setthe Remote I/O option under SMT SET menu as N (No remote 1/O)

3. Setthe ID SET option under SMT Set menu as 01~99 (not 00)

Modbus communication protocol

ID=n(02~99)

AB

ID SET
EEMOTE I/0
BACELIGHT
N EEEP

01
i)

When SMT receives the correct command format from upper computer or computer,

SMT

will execute the command. After processing, SMT will send the correct format back to the upper computer or

computer. In case of abnormal content or unallowable command, SMT will send a response format to the

upper computer or computer.

® Command format and response format:

CRC check range
Slave Function Data CRC-16
address code
@ Exception response format:
CRC check range -
Slave Function | Exception
address code code CRC-16
Description:
Slave address Function code Data CRC-16 Exception code
00H: broadcast to all the drivers | 01H | Read coils CRC .
01H: to the No.01 driver 05H | Write single coil For detail Verlfylr?g For detail,
- - range contain
OFH: to the No.15 driver 03H | Read registers please refer Sl Add please refer
) ave ress :
10H: to the No.16 driver 06H | Write single register register . Exception Code
; - - Function Code i
. 10H | Write multiple registers address i Instruction
: - . Exception Code
63H: to the N0.99 driver 08H | diagnostic

Note: The receiving response time on the master computer side (timeout) should be the time of communication

command of the maximum 128 bytes (based on baud rate) plus the waiting time of PLC scanning cycle.
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Exception code
In case of exception during online communication, the upper computer will send the function code followed by 80H
(final bit set as 1) to the master system together with exception code.

Exception code  |Description
51H Communication command error (function code error, invalid data address,
parity error etc.)
52H Communication command error in the Run mode
53H Communication command error in the Password mode
54H Invalid data
55H Reserved
56H Reserved
57H SMT other errors
58H SMT editing mode (Ladder/FBD) error
59H Reserved
Register address
Register address Function Available function code
0000H~0016H Coil (word) status | 03H, 06H, 10H
0100H~012FH Control command | 03H, 06H, 10H
0200H~0237H, 0260H Current value of | 03H
register
0300H~033BH User-defined 03H, 10H
character
0400H~043EH Preset wvalue of | 03H, 10H
register
0500H~05FFH Coil (bit) status 01H, 05H
0600H~0630H Coil (word) status | 03H, 06H, 10H SMT
0700H~072FH Control command | 03H, 06H, 10H New register address
0800H~11EFH Current value of | 03H
register
1200H~2703H Preset value of | 03H, 06H, 10H
register
2B00H~2EOFH Coil (bit) status 01H, 05H
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Overview

Digital Input/Output module: SMT-MA-R8 , SMT-MD-8 ,SMT-MD -T8
Analog Input module: SMT-4PT, SMT-4Al
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 IO, analog IO and communication module, it must follow the standard arrangement, “SMT + digital 10

module + analog 10 module”, otherwise it cannot work correctly.

SMT-4AI must be the last one of analog module.

Mainframe + digital 10 * 3 + 4AI*1

SMT V3.xx

IEAIE

I

] 4Al

Expansion module Add single module Influence Max connecting num | Max influence to scanning cycle
Digital I/0O module scanning cycle +1ms 3 +1 ms*3=3ms

4PT module scanning cycle +7ms 1 +7 ms*1=7ms

2A0 module scanning cycle +8ms 2 +8 ms*2=16ms

4Al module scanning cycle +13ms 1 +13ms*1=13ms
Communication module | scanning cycle +4~16ms 3 +4~16ms*3=12~48ms

1. The scanning cycle of SMT is 2~20ms, which will be extended if extended modules are connected;

specifically, the cycle will be extended by 1ms per digital 1/O, by 7ms per 4PT module, by 8ms per 2A0

module, by 13ms per 4Al module and by 4~16ms per communication module. In addition, the scanning cycle

will be extended by about 100ms when the preset value of SMT functional block is modified by

communication module.

2. 4PT data of one channel is updated in each host scanning cycle, and data of 4 channels is updated after 4 host

scanning cycles.
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Module Power

Input voltage, input current and power of various modules are listed below:

Module Voltage | Current Power
SMT-4AI 24 Vdc 70 mA 1.68w
SMT-2A0 24 Vdc 85 mA 2.04w
SMT-4PT 24 Vdc 55 mA 1.32w

Module Dimensions
Overall dimensions of all SMT extended modules are the same, as shown below.

46.50 Lhi © - mm (11 nch=25 4rm

2,08

= = o 2 = [
= = S = = [
oo = | o| L od Ty
ot [ = Wl

QPOQL

COO000

+L..&;'L=

. 3gop 2490




Chapter IX Extended Module Instructions 2§

Installation

The installation method of all SMT expansion modules is the same, Modules are connected to each other via
connectors as shown below:

\ Mi 21188232

an

|

“, Din Fal

LD QOO

i

@
DI -

v T
&
&
- ° e o0
—5555505— _%/?_

=
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= [ =
-~ = I
mmZ2 01415 (014 075 | 0.14..25 01425 0.14.15
AWG 26..16 26..18 26...14 26...14 26..16
Cc =B
E_:.ﬂ
235 @ . M 0.6
(0.14in) (@) J-in 54
g W w e ‘
DANGER:
HAZARDOUS VOLTAGE

Cut off all power before maintenance
Electric shock will result in death or serious injury.

290,
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Extended Digital IO Modules

The number of extended digital IO modules connected should be set in the system. In case of setting error, the extended
digital I0 modules cannot be used normally, and use of the connected analog modules and communication modules
will be affected.

Setting method of extended IO:

1. Key setting menu:

AT lepatekc

|i(8) iSmari

| PN

2. SMT Client setting menu:

Module System Set >

—3et ID —Remote I/0—

Current ID: I 1 R
{~ Master
New ID{0D0-99): I 1
= Slave

rSet Expand I/0——————— r0Others
I/0 Num: ||:. vI IV ¥ Keep
[T C Eeep
[T Back Light
[ I/0 Rlarm Iz set
—R5485 Set —DR Format Set—
Comm. HD-dE:IE..fN,-‘E vI {* Unsigned
Baud Rate: |334EIEI "’I {~ Signed

—Coil Record

“ None ("M (N Canu:‘.ell
Range:l[ll—ll] "I S5UM=0
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Display status of digital IO extension
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CJOFF

Extended module
status

B Linked

® Not linked
|:| Not set

RTC:week hour minute

BuUTEUT

BUTR/0.5A4A |

Installation and wiring
SMT-MD-RS8/T8, SMT-MA-R8/MA24-R8
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O CR
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1) Input24V DC

+ 1
— Fusa |
=4V 73/@ =

AR —
Fe oy ©

NPLT [X1 %2 %3 x4 || BL a BN
P00 BK
D + _ [ INPUT

e ®
ole L=
SO

2) Input24V/100~240V AC:

wy ~ L Q

—

100 240V~ %@
50/60 Hz N

NN\

IMPUT [ 1 2 X3 ¥4

4% A0
] 0000

- .
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Output relay (Relay):

Cutput 4 x Realay f8A
QP0Q0
Y2
. QY i)f)(“""ﬂ‘
%
O
FJ 2L0V ~ /v T
0 — )
0/60 Hz L]
7 1 1 L
g L
' _
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3) Output transistor (Transistor):

OUTPUT 4 xTROSA

Q0000 |

iz

30V = - —

(D -1A fast acting fuse
(2) -Surge absorber (43V DC)
(3) - Surge absorber (input 100~240VAC: 430V AC)

@ -Fuse

Both extended digital module and extended analog module are designed with orange status LED, the display status of
which is the same in different operating modes, as shown below:

* Extended module in running state

Quick flashing (3Hz), extended
_\$,_ module in fault state

i -Data transfer error
-Previous connection error
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Extended Analog Modules

SMT can be simultaneously connected to two 2A0, one 4PT and one 4AI at most.

Analog input module 4AI

This is 4-channel 12bits analog input module with input corresponding to A05~AO0S8, which is available for input of
0~10V voltage signal or 0~20mA current signal. The 12bit value 0~4095 is stored in register DREC~DREF. When
0~20mA current is input into A05~AO08, the corresponding value (0~2000) is stored in DRE4~DRE?7.

Item Specification
Mode Voltage Current
Analog input range ov~10vV OmA~20mA
Resolution 10mV 40pA
Digital display 0.00V~9.99V 0.00mA~20.00mA
. A05~A08 0~999 0~500
Corresponding p5e e - DREF 0~4095 0~2047
register value
DRE4~DRE7 0~2000
Accuracy +2.5% +2.5%

Current value display of 4Al input:

ADL=01. 36V Keys: AQE=05, ddmb,
A06=02. 5TV SEL+— | A06=10.728mA
AOT=03, 94V SEL+< "~ | ADT=15. TEmA
ADS=06, 21V < A0S=20, 00mé
Wiring
—— 0-10% Rnalag. - b-Flima Apalzg
Fugsa 1 2 Fuse 1 2
I = e o+ — A
wy 14 _ wy T cr —pe
[ <
D« DOOG
Dl:i} - B oo
£5 mum 25 mn
elelelele
= e | L 4
I i
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Temperature input module 4PT
This is 4-channel 12bits temperature (PT100) analog input module with input corresponding to AT01~AT04, which
is available for input of -100°C~600°C signal.

Item Specification
Temperature input range -100°C~600°C
Digital display -100.0°C~600.0°C
Resolution 0.1°C
Accuracy +1%

4PT wiring error or lack of connection will lead to input out of range. In this case, SMT does not receive the AT
channel corresponding to the temperature, and coil M of the corresponding channel is set ON.

M coil AT No.
M34 ATO1 4PT channel I error flag
M35 ATO02 4PT channel II error flag
M36 ATO3 4PT channel III error flag
M37 ATO04 4PT channel IV error flag
Current value display of 4PT input:
ATO1==0100, U:C Keys: ATO1=-0148Z. D:F
ATOZ= 0600, 0 © SEL+— ATOZ= 1112.0°F
AT03= 0193.2°C SEL+< > | ATO3= 0379.7F
AT04==0017.1°C < AT04= 0001.2°F

Wiring

' | PT100 h
— :
i =] =
DC 24V A j ‘
e ] | ~_|, )
A2 B2 b2
— sless
- + = DG 24V 1l
/"\: II/";
Y O NP
a ~
' [ ©® @
4PT \ |
LAl

N
MNANANS
1
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Analog output module 2A0

This is 2-channel 12bits analog output module. Two of the modules can be connected at the same time. Output of the
2A0 close to SMT corresponds to AQ01~AQ02, and output of the second 2A0 corresponds to AQ03~AQ04. The
module enables output of 0~10V voltage signal or 0~20mA current signal. The 12bit value 0~4095 is stored in register
DRD4~DRD7.

Item Specification
Mode Voltage Current
Analog output range . V-0V . OmA~20mA
External impedance over 500 External impedance below 5002
Resolution 10mV 40pA
Digital output 0.00V~10.00V 0.00mA~20.00mA
Corresponding | AQ01~AQ04 0~1000 0~500
register value | DRD4~DRD7 0~4095 0~2047
Accuracy +2.5% +2.5%

Output mode depends on the current value of register DRDO~DRD3, as listed below.

Output Mode Mode | DRDO~DRD3 data definition
register register
Channel 1: AQOI DRD4 DRDO 1 O;I:;(leéage mode, AQ output value 0 in STOP
Channel 2: AQ02 DRD5 DRDI ) rlriofilérrent mode, AQ output value 0 in STOP
. 2: voltage mode, AQ output value kept in
Channel 3: AQO3 DRD6 DRD2 3 STOP mode
Channel 4: AQO4 DRD7 DRD3 4 fn Occlltrrent mode, AQ output value kept in STOP

% DRDO~DRD3 value is taken as 0 when it is not 0~3, namely AQ output mode is mode 1.

AQ display
The preset value (constant or code of other data type) is displayed by AQ in STOP mode, and current value
displayed in RUN mode.

Analog Quput Set *
Mcde  Preset
cal 1 ~ffw  ~[fs000 Display in STOP mode Display in RUN mode
Voltage mode, reset value when
stop DRD4--AQ cutput:09.77 V LO01=09, TTV ID SET 0l
2 [1 <fr =] [e0e7 BQ02=20. 00mé REMOTE 1/0 3
BACELIGHT X
Voltage mode, reset value when P‘;QDSZ P‘;Dl E-'ir M EEEP
stop DRD5--AQ cutput:05.00 V AQ04=DR3F m —— e
cas [1 w|ja =|fo1 - B
Voltage mode, reset wvalue when .
stop When AQ output mode is the current mode, the correspondence of DR
cua [1 ~|[or  ~][5e value, AQ current value and displayed value is as follows:
Voltage mode, reset value when DRDS5 current value=2047, corresponding AQ02=500, displayed
stop

value: 20.00mA

Cancel|

% When the preset value type of AQ is constant, the corresponding DR value

changes, and AQ output value is modified accordingly (AQx=DRx/4.095);

»% When the preset value type of AQ is set as other parameter variable, DR value varies with AQ (DRx=AQx*4.095);

% Refer to Chapter IV: Ladder Programming Instructions-AQ Analog Output Instructions for the correspondence of
AQ and DR.
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Wiring
Voltage output Current output
1 0000 ] 0]0]0]0)
| + - Dpozav + - Dboazav
00O OO
. 3 RuUN
J ':©: <> J % <> RUN
L -Dgég
0©\..
2A0 2A0
OO0Q000O 00000
TOO0000 |
C1VvVi 1 C2Vv2 12 9999(\;’29
Lo |l e | o [ @ ]
current output
External voltage output External
cquipment ) _ equipment . . -
.S|ILL'J:-L!_L:l_j___!:"l.-'li.l_:f:::..' pair W -'E|I1L'1"d__L'_q___r_l-:_l._:‘=__l_i_..;H. palr W
Cx
2A0 2A0
24V 24y + 24y 24
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iSmart Storage Card Instruction

SMT uses SD card as external memory for data logging and transfer:
1. User programming reading and writing: Read and write SD card to duplicate user program by three means
(screen key, upper PC operation and SMT power-on automatic operation).
2. Data logging and output: SMT enables to write user program for data logging and storage in SD card
as required.
3. Card formatting: SMT only supports microSD card of FAT32 file system format for storage of program;

memory card of other format should be formatted as FAT32 before operation.
4. Configuration file reading and writing: PC client is used for reading configuration files in SD card and
reconfiguration of SMT (IP address and gateway etc.).

SMT only supports SD card of standard capacity and standard SDHC card of high capacity. The maximum card
capacity is 32GB.

User program reading and writing with SD card
1. User program writing from SD card into SMT by key operation
For the types with LCD display and key function (types H and V), push-button menu can be used directly for SD card
operation. Select “CARD-> SMT” in the main men to enter secondary menu where status of the current SD card is
displayed. When there is SD card, press “OK” to transfer user program in memory card into SMT.
The status of memory card is displayed in the corresponding submenu:

a. Whether card is detected in the slot

b. Current remaining capacity of card
CLEAR PROGRAM
SMT->CARD

>CARD->
SMT SET

CARD -> SMT
DISK:29714MB
>Yes

No

Notes:

# It is allowed to use card to write user program in SMT only when SMT is stopped.
#In case of power failure during user program duplication in SMT, please repeat the process

after power recovery.
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2. User program writing from SMT into SD card by key operation

Use the type with LCD display and key function, select “SMT->SD card” in the main menu to enter secondary menu

where status of the current SD card is displayed; when there is SD card, press “OK” to transfer user program in SMT
into memory card.

CLEAR PROGRAM
>SMT->CARD

CARD->

SMT SET

SMT->CARD
DISK:29714MB
>Yes

No

Notes:

#In case of power failure during user program duplication in SMT, please repeat the process
after power recovery.

#The protected password in SMT is similarly valid for program in the card.

# SMT allows storage of one user program in the memory only. To modify circuit program or create the second

program while the first one is not deleted, please save the program in other memory in advance.

3. SD card operation with upper PC
For the iSmart which have no on-screen buttons. you can use SMT Client for SD card operation card.

MNetwork set...

1 |sp card .

Maonitor
Simulator

Simulator Control

Run Ctrl+R
v | Stop Ctel+T |

Power

Dakies el el

While the upper computer is connected, select “SD” under the “Connection” option in Ladder or FBD mode for
operation of memory card.
Notes:

- It is allowed to use card to write user program in SMT only when SMT is stopped.
-In case of power failure during user program duplication in SMT, please repeat the process after power recovery.

4. Auto program reading

When SD card is correctly inserted, SMT is powered on again and in the STOP state, SMT will automatically read user program
stored in SD card as well as parameter configuration file.
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Data logging and output (LOG function)

1. Data logging
As shown below, the data logging function is configured.
M:Il.l L0l
—| Cr
LG Function X

Function

LG Num: |LGOl -

Current Value:
Preset Value:|0

Preset Type:|N -
01 LE01 _
-] -] v
Symbol

LG 2

| ZT

| = 20

B Cancel

LOG can be used for recording of the selected parameters. In the above program, value of the set target register T1 is
stored in SMT or micro-SD card after coil M11 is enabled; SMT will record the set parameters in each scanning cycle
after M11 is enabled. As high rate may lead to data loss, the combined use of timer (T) function and LOG function is

recommended.
TO1

001 O

TO1 MO1

e

on2

M0l l::u | LE01
003 | | Q
SMT provides buffer memory space of 1k bytes for data logging, namely SMT is capable of storage of 50 entries of

data record. When the number of stored data entries is up to 50, the original cached data will be covered by new data
from the first entry after coil is enabled continuously.

Note:
Please apply enabling signal to the data logging block in a time interval no less than 500 ms to avoid data loss.

Excessive writing frequency will lead to loss of data.
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2. Data storage location and format

If you insert the same card into a SMT host module, new data will be stored following the file saved in the current day,
but the maximum line number of a file to be saved is limited by the memory size. Micro SD card allows storage of data
log file of 20,000 lines to the maximum.

1. When the LOG function is used for the first time, SMT will create a folder named EXCEL under the root directory
of memory card, which is used for storage of data files logged.

EXCEL
| ATM \
1% | config.ini
2. Data log file in SMT is named based on the current date (year-month-day). New data entries logged in a same day

will be stored in the same file following the previous ones, but will not cover the previous data. The size of data to be
stored is limited by free space of memory card.

B 20--11--11.xls 2020411711 10:44  Micre

3. After the data log form is created, select “Output parameter -> Card function” in the main menu to write the cached
data log into memory card.

File is stored in .xls format by default. You can open the file in PC. Each line in the EXCEL file includes a time point,
functional block number and actual value recorded.

>0OUTPUT RECORD
FORMAT Card
NETCONFIG
NET 10 SET

OUTPUT RECORD
DISK: 29714MB
>YES

NO

4 E [ D
FUN_Rumber:144 Current Value:35 Coil Name:M11 Time0/0 0:0:0
FUN Rumber:147 Current Value:35 Coll Name:M14 Time0/0 0:0:0
FUN _Humber:149 Current Value:35 Coil Name:M16 Time0/0 0:0:0
FUN Number:151 Current Value:35 Coil Name:M128 Time(/0 0:0:0
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Card formatting

1) SMT only supports microSD card of FAT32 format for storage of program. A memory card of any other format
should be formatted to FAT32 format in advance.

2) The “Format card” option under the main menu enables formatting of SD card. Please back up data in the card
before formatting, as all data stored in the card will be cleared after formatting.

OUTPUT RECORD
>FORMAT Card

NETCONFIG

NET 10 SET
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Configuration file reading

For the types without LCD, parameter can be setting by reading the configuration file XXX.ini:

|| sdagadasw.bxt

| udp_demao.c
Located under the root directory of SD card, XXX.ini file can be written in the set parameter of SMT (removing the
file from the root directory or rewriting the file name will lead to file reading error).

When powered on and put under the STOP state, SMT (B type) will read content in the configuration file, and modify the
target register as per data in the file.

Use of configuration file
Set IP address
For SMT types without screen, IP address can be configured by diary file writing and then reading by SD card;

#
#-ET IP ADDR
&

IF ADDRO = 010
IP_ADDRI = 128
IP_ADDRZ = 019

TP ANMES = 247

Open the “XXX.ini” file under root directory of SD card to modify the file content and complete SMT parameter
setting. The following rules should be followed for file modification:

1. The set value should be between the punctuation marks "=" and ";".

2. The content behind the symbol "//" is annotation not to be read by SMT.

3. Set “10,128,19,246” as the IP address; divide “10.128.19.246” into four fields, “010”, “128”, “019” and “246”;
then fill the four fields into the corresponding location as shown above.

4. If a field greater than 255 is filled, 255 will be read by SMT by default.

5. Put SD card in SMT, power on again and put it under the STOP state, when SMT will automatically read
and configure [P address.

Set subnet mask address
For SMT types without screen, subnet mask address can be configured by diary file writing and then reading by SD
card

IP_ADDEZ
IP_ADDES

019;
246;

gSET SsUBNET NAGE

jis

SUE_ADDRED = 255
SUB_ADDE1 = 255
SUR_ADDRZ = 255
SUB_ADDRZ = 000

#SET GATEWAY
Open the “XXX.ini” file under root directory of SD card to modify the file content and complete SMT parameter
setting. The following rules should be followed for file modification:
1. The set value should be between the punctuation marks "=" and ";".
2. The content behind the symbol "//" is annotation not to be read by SMT.
3. Set “255.255.255.0” as the IP address; divide “255.255.255.0” into four fields, “255”, <255, “255” and “000”;
then fill the four fields into the corresponding location as shown above.
4. If a field greater than 255 is filled, 255 will be read by SMT by default;
5. Put SD card in SMT, power on again and put it under the STOP state, when SMT will automatically read
and configure subnet mask address.
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Set gateway address

Follow the same method of IP address and subnet mask setting for setting gateway address.

SUB_ADDED = 255,
SUB_ADDE1 = 255,
oUB_ADDRZ = 255;
SR _ANNEI = 000-

=BT GATEWAY

GATE_ADDRD = 19%;
GATE_ADDRL = 168,
GATE_ADDRZ = 000,
i-ATE ADDES = 002

ESET NASTER IP ADDE

IF_ADDREO = 010;
IP_ADDRE1 = 128,
IF_ADDRZ = 019;
IP_ATDES = 245,
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Overview

SMT series products support the Ethernet communication function. User can realize the following functions through
Ethernet communication:

User program reading, writing and monitoring

Extended device connection and network functional block configuration

Network server

Device program upgrade

Device connection

The module is designed with an Ethernet RJ45 interface and a network status LED.

The shielded twisted-pair Ethernet cable can be used to connect device with PC, router, switch or other extended devices
with RJ45 network interface

Network status LED indicates whether network communication of device is normal, which is off when network is
disconnected, and the green LED is lit during normal network connection; the LED flashing frequency is an indicator
of network communication status.

Device connection:

— PC

]:f SMT CL|ENT_/
- V...

Network information setting

The LCD interface of SMT shows the device IP address, Subnet mask, Gateway address, master/slave working mode,
as well as remote master [P address, IAP upgrade flag and other functions in the slave mode. The selected information
can be modified by keypad.

Press the direction key to page up/down, Select “NETCONFIG” under the main menu.
OUTPUT RECORD
Format card

>NETCONFIG
Net IO SET

Press OK to enter “NETCONFIG”

>IP ADDRESS
SUBNET MASK
GATEWAY
MASTER 1P
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>GATEWAY
MASTER IP
IAP SET
NET SET

Select the corresponding option under “Network setting”, and press “OK”.
Set IP address: Press “SEL” to enter the editing mode, and press” T | * for digit selection.
-> [P ADDRESS ->

IP ADDRESS
192.168.000.003

Set subnet mask:
->SUBNET MASK ->

SUBNET MASK
255.255.255.000
Set gateway address:
>GATEWAY->
GATEWAY
192.168.000.001

Set master IP:
->MASTER IP->

MASTER IP
192.169.000.005

IAP upgrade setting:

IAP SET

Yes
No

Network communication Master/slave station setting:
->M/S SET->

M/S SET M

After setting all ,press “ESC” to return to the NETCONFIG menu(this time will not save your settings to flash) ,
press “ESC” to return to the main menu when SMT automatically save the network settings
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PC Client programming software connection
After communication network connection of device and PC, open SMT Client, and enter Ladder or FBD program editing
environment.

Right click “Station” under the project and select the “Link™ item popped up.

File Edit Operation WView

- New Project
. Station

The “Select communication port” window pops up, as shown below:

Select COM Port
Port: [TCPIP |

TCPIP: |02-00-00-29-00-27 =]

Other ENDl| 169.254.123.2001()

Mode
{* Single
(" Search ID 0 EE

Link | |

Note: Modify IP address of PC and SMT device in the same network segment.

Select MAC address of the SMT to be linked, and click “Link”, when PC Client will be

automatically connected with SMT controller.
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Extended device connection and network block configuration
Complete network information setting of device and communication configuration of network input and output ports
after the upper computer is linked.

Upper computer menu bar: " Operation "—" Network Set "; enter the Network Set window.

Operation  View Help
Link..

Metwork set...
5D Card ]
IAP Update »

Monitor
Simulator

Simulator Control

Run Ctrl+R
" Stop Ctrl+T

“Local setting” Set the device IP address, subnet mask, gateway address, remote master IP address and Master

address in the device setting bar. When SMT is in STOP mode.

MNehwork Cat
NETWOTK HEl

Local setting ODBUS TCP/IP | SMTP |

IPAddress|0°°°0-°

Gatewaylo-o-ﬁ-ﬂ

Subnet Mask | 255 . 255 . 255 . O

Mucher lu.o.u.n

0K | Cancel |
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Inputs and Outputs function:

SMT provides network digital inputs/outputs and network analog inputs/outputs.

The master SMT can communicate with the slave SMT using the network inputs and outputs.

Blocks Function Number
JO1 ~ J3F Network digital inputs 63
KO01 ~ K3F Network digital outputs 63
NIO1 ~ NITF Network analog inputs 31
NQO1 ~ NQOF Network analog outputs 15

Complete network configuration of network input and output ports of the master device in the Network 1/O bar.

Local setting Network /O | MODBUS TCP/IP| SMTP |

[a-ni -
Coil | P | Type ] Num
J01 | 192 .168 . 0 .102 N o1 |
302 0.0.0.0 M 02
303 0.0.0.0 M 03
J04 0.0.0.0 M 04
305 0.0.0.0 M 05
106 0.0.0.0 M 06

0K | Cancel |

As shown above, network digital input port JO1 reads status of point NO1 of slave device 192.168.0.102.

Local setting Network 1O | MODBUS TCP/IP | SMTP |

K-NQ -
coil | IP | Type | Num
K01 | 192 . 168 . 0 .102 M 02 |
K02 0.0.0.0 M 11
K03 0.0.0.0 M 42
K04 0.0.0.0 M a3
K05 0.0.0.0 M 14
K06 0.0.0.0 M 15
0K | Cancel |

As shown above, status of network digital output port K01 is output to point M02 of slave device 192.168.0.102.

Local setting Network O | MODBUS TCP/1P | SMTP |

[NAI =

Coil | IP | Type | Num
NAIOT 192 .162 . 0 .88 C m |
NAIDZ  0.0.0.0 T 0
NAIO3  0.0.0.0 T ]
NAIDA  0.0.0.0 T o1
NAIDS  0.0.0.0 T ]
NAIDG  0.0.0.0 T ol

oK Cancel



As shown above, network analog input port NAIO1 reads the value of CO1 of slave device 192.168.0.88
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Local setting Network 1/O IMDDBUS TC‘P}IPl SMTP |

NAQ -
Coil | 1P | Type | Num
NAQOD1 [ 192 168 . 0 .90 T 01
NAQD2 0.0.0.0 T 01
NAQD3 0.0.0.0 T 01
NAQO4  0.0.0.0 T 01
NAQDS 0.0.0.0 T 01
NAQODG 0.0.0.0 T 01
OK | Cancel |

As shown above, the value of network digital output port NAQOTI is output to TO1 of slave device 192.168.0.90

314
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Network server

SMT series are designed with the network server function to enable view of SMT device information and working state
through PC or mobile device in the network. At present, display of device status in English character and digit is

supported, but display in Chinese and other special characters is not supported.

Open the browser, enter [P address of SMT device, and select the SMT network server page.
WEB Login X --
C O 8 10.128.19.3

A user authorized by password login (Username: IMO, Password: SMT4) can check device information and working

state.

LOGIN SYSTEM STATUS IP ADDRESS

Please enter the password

User
Password
Login | Reset

It is required to re-enter the correct information in case of user name or password error.

SYSTEM STATUS IP ADDRESS

User name or password ermor!

User
Password
Login || Resel

[ oo | g e | st

Device network connection information

IP acldress [ 192.166.001.010

Subnet 255.255.255.000
mask

192.168.001.254
Gateway

address 010001100010

Remote 1P | SERVER
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View device working state information:
Press “Previous” or “Next” on the I/O display interface to switch the displayed page. The setting interface does not

allow page switching and supports display in digit and English characters only.

View device IP address, subnet mask, gateway, remote master IP and master/slave mode:

TECO
T I N

FDevice network connection information
v

Device IP 010.128.019.003

Sub Mask 255.255.252.000
Gateway 010.128.016.254

Remate IP 192.168.000.005

Server/Client [ SERVER

hitps/fwww.teco-china.cn | hitp//www taian-technology.com

Log out:

LOGOUT
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Network communication between two SMT devices

Multiple SMT can be used for monitoring of input and output points through network and for remote control of the
input and output points.

Network input and output: Network digital input and output J (01~3F), K (01~3F); network analog input and output
NAI(01~1F), NAQ(01~0F); SMT may use network input and output as coil or parameter.

Example:

Master SMT Slave SMT
Connected through network

Master JO1~J3F can be configured according to status of the corresponding slave point.
Master and slave setting in the case master JO2 reads status of slave coil M03:
Master: Q01 is controlled by J02, and status of JO2 depends on status of slave M03

Joz Qo1

H|

Slave: MO03 is controlled by M32, and set ON or OFF within 0.5s.
M32 Mo3

Phenomenon: Status of master Q1 and JO1 and slave M03 is consistent.
Master
1: Configure master IP
Enter the main menu, select “Network configuration”, and press “OK” for network configuration.
Confiture IP address, gateway address and subnet mask based on link status.
IP ADDRESS
SUBNET MASK
GATEWAY
MASTER IP

Select “IP ADDRESS”, and press “OK” to ensure the IP address setting menu.
Press “SEL” to enter the editing mode, set master address as 10.128.19.247, and press “OK” to save the IP
address setting.

IP ADDRESS
010.128.019.247

Select “SUBNET MASK?”, and press “OK” to enter the subnet mask setting menu.
Press “SEL” to enter the editing mode, set subnet mask as 255.255.255.0, and press “OK” to save the subnet
mask setting.

SUBNET MASK
255.255.255.000

Select “GATEWAY?”, and press “OK” to enter the gateway address setting menu.
Press “SEL” to enter the editing mode, set master address as 192.168.000.001, and press “OK” to save the
gateway address setting.

GATEWAY
192.168.000.001
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2. Set master
Select “NETCONFIG” under the main menu, and press “OK”.
OUTPUT RECORD
FORMAT Card
>NETCONFIG
NET IO SET

Select “NET SET” under the “NETCONFIG” menu, and press “OK”.

GATEWAY

MASTER IP

IAP SET
>NET SET

Select master.

M/S SET M

3: Confiture network I/O address mapping
Select “NET 10 SET” under the main menu, press OK key then move cursor to “JNI01”; press “SEL” to enter
the editing mode, select “JNI02” and press “OK” for configuration of coil J02.

Set: JO2

Set: KO1
Set: NAIO1
Set: NAQO1

Press “SEL” to enter the editing mode:
Enter the correct IP address (slave IP address, 10.128.19.245 in this example)
Enter the correct slave coil

SET: Jo1
SLAVE IP
010.128.019.245
SET: MO03

4: Edit program under main menu
Press “ESC” to exit the program editing interface.

Caution: Please complete step 3 before turning to step 4.

Slave:

1: Configure slave IP

Configure IP address, gateway address, subnet mask and master IP according to link status.
IP ADDRESS
SUBNET MASK
GATEWAY
MASTER IP
Set IP address, gateway address and subnet mask as per instructions for master setting.
Set IP address as: 10.128.19.245
Set subnet mask as: 255.255.255.000
Set gateway address as: 192.168.000.001

Select “Set master IP”, and press “OK” to enter the master IP setting menu.

Press “SEL” to enter the editing mode, set master address as 10.128.19.246, and press “OK”, when the device
will restart automatically and save the gateway address setting.
Set master [P
010.128.019.246
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2: Set slave
Select “NETCONFIG” under the main menu, and press “OK”.
OUTPUT RECORD
FORMAT Card
>NETCONFIG
NET IO SET

Select “NET SET” under the “NETCONFIG” menu, and press “OK”.
GATEWAY
MASTER IP
IAP SET

>NET SET

Select slave.

M/S SET S

Run the program after correct configuration and connection; ETHNET LED should be flashing in case of successful
communication.
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Modbus TCP function/Modbus RTU over TCP function

MODBUS function block of SMT device enables Modbus TCP and Modbus RTU over TCP communication functions
through Ethernet interface

Device ID setting:

Open PC Client software, and click Module System Set window under the operation menu:

Set ID- —Remote I/0

{* MO

Current ID: 1 =

" Master
Hew ID(00-99): b

" Slave
Set Expand I/0 H4 —0Others-—
I/0 Num: ] - ¥ ¥ Keep

[T C Keep

¥ Back Light
[T Ir0 Alarm Iz set
RS5455 Set- 1 r DR Format Set—

Comm. Mode:|3/H/2 - (+ Unsigned
Baud Rate: |33400 - {" Signed

Coil Record 1
(" None ("M N Canc.ell

Bange: |01

Set

Enable SMT device of the master station mode and set ID as 0; enablé SMT device of the slave station mode and set
ID as 0~99 (except 0); slave station device ID is unrepeatable.

Master station device setting:

Enter LCD interface of SMT device (-=> Network setting->Network communication->),and set the device in the
master station mode.

Open PC Client software, and click Network Set window under the operation menu:

Local setting | Network yO MODBUS TCP/IP | smre | |

Index | ID | ~
1 1 169.254.200.33
2 2 169.254.200.53
3 3 169.254.200.44
4 0 0.0.0.0
5 0 0.0.0.0
5 0 0.0.0.0 v
& >
&+ MODBUS TCFIP " MODBUS Via TCFIF

] Cancel i

Set ID and IP address of the slave station to be connected (Note: It should be consistent with that of slave station
device) in the MODBUS TCP/IP column. The options in the red frame at the bottom are for selection of Modbus TCP
or Modbus RTU over TCP when the communication mode is set.

Download to SMT device after setting. The setting becomes effective only after the device is powered-on again.
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The above setting can be modified by KEYPAD in the LCD interface:

->MODBUS SET->
MODBUS_TCP
RTU/TCP TCP
CHANNEL 01
MODBUS TCP
RTU/TCP RTU
CHANNEL 01

Select Modbus TCP or Modbus RTU over TCP for communication mode setting.

Change CHANNEL (01~08), and press OK to enter the channel setting:

CHANNEL 01
SERVER_IP
192.168.000.006
ID: 01

IP address of the corresponding slave station and device ID can be modified in this interface.
The device is to be powered-on again after modification of setting. Otherwise, the setting will not become effective.

Slave station device setting:
Enter LCD interface of SMT device (-> Network setting->Network communication->)and set the device in the slave
station mode.

Open PC Client software, and select the Network Set window under the operation menu:

Local setting | Network /O MODBUS TCP/IP | SMTF | !

Index | ID | 1P al
1 1 169.254.200.33
2 2 169.254.200.53
3 3 169.254.200.44
4 0 0.0.0.0
5 0 0.0.0.0
£ 0 0.0.0.0 M
< >
* MODBUS TCFPIP " MODBUS Via TCPIP

Ok Cancel j

In the MODBUS TCP/IP column, the options in the red frame are for selection of Modbus TCP or Modbus RTU over
TCP for communication mode setting (to be consistent with the master station setting). Download to SMT device after
setting. The device is to be powered-on again; otherwise, the setting will not become effective.

The above setting can be modified by KEYPAD in the LCD interface:
->MODBUS SET->



Chapter XI Ethernet Communication Function

322

MODBUS_TCP
RTU/TCP TCP
CHANNEL 01
MODBUS_TCP
RTU/TCP RTU
CHANNEL 01

Select Modbus TCP or Modbus RTU over TCP for communication mode setting.
The setting becomes effective only after the device is powered-on again upon modification.

Example:

Set ID of the slave station device corresponding. to channel 1 as 2 and IP address as 169.254.200.33.

User code:

o001

002

003

004

005

006

007

008

M322

Local setting] Metwork /o MODBUS TCR/TP l SMTP ]

Index | ID |

169.254.200.33 ||

2

0 0.0.0.0
0 0.0.0.0
0 0.0.0.0
0 0.0.0.0
0 0.0.0.0

Ao o B ow e

+ MODBUS TCFIP
oK

" MODBUS Via TCFIP

Cancel |

g e e e

ol

MOL

]
© e

—

oL 4)5 $
1

MO2

DRO4

-]

<

=
=}
]

| B
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MU module setting:

£ |5 |e |z wo |as 4[]

Select Coil No.

{" R3485

wo a1 <] (o1-0m) symnofl|
( ) Smbel] o rceste

Function

Mode 5 -

Write Single Coil (0x05)

Remote ID: 02
{0~7F)
Comm. add: (+ |2C30 " DR

(0~FFFF)

Comm. data: DR (03 =~

The data wrote into a coil depends
on the DRO3 Value.

0K | Cancel |

As shown above, TCP/IP is to be selected when Modbus TCP or Modbus RTU over TCP communication is used for
the MU module.
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E-mail transfer function

After SMT device is connected to Ethernet, E-mail can be sent to the E-mail box designated by user through SMTP E-
mail transfer protocol. The mail content includes the current status of device input and output points. The corresponding
fault code will be sent if the device fails.

E-mail transfer function setting:
Open PC Client software, and check the software version number is above 0.10, as shown in the top left corner of the
interface:

Open Network Set window under the operation menu, and then set relevant information in the SMTP column:
— nn2 1

Local s«emng] Network I,|'0| MODBUS TCP/IP SMTP |

Server TP | 181 15 161
ol
i jonadc Server Port |:5
= Stop
BP = : i
Ourgolng Mail [oxc123zxc3216548163. com
[3ABC
{89ABCOEF . Send Malll. Easwc:d [smvivoriassermu
or authorization code |
183ABCDEF ...
VISABCOEF . Incoming Mail |:x3123:x:321654@163.:cm
e |BBABCOEF ..
RTC Se
Analog Set |BBABCDEF ,.d
Language B9ABCDEF L. oK | Cancel

Module System Set_ "

Notes:  Server IP is IP address of SMTP server for the sending mailbox;
Server Port is the port of SMTP server for the sending mailbox;
The sending mailbox should have SMTP service enabled and authorization code recorded. The code is the
password for third-party client to log in the sending mailbox;
The receiving mailbox should support SMTP mail receiving to avoid SMTP mail from being treated as junk
mail.

Example of sending mailbox setting:

User needs to enter two E-mail boxes, namely the sending mailbox and receiving mailbox, for using the SMTP
E-mail transfer function. Third-party client login authorization should be enabled for the sending mailbox, so as to
allow SMT login for mail sending.

Client authorization code

Authorization status: ON OFF (POP/IMAP/SMTP to be disabled simultaneously)

Administration: Reset authorization code

There may be risk of password disclosure when third-party client is used to log-in the mailbox. Authorization code
is the special password used for logging in third-party mail client, which is applicable to: POP3/IMAP/SMTP.
What’s authorization code? How to use?

The authorization code (not the password created during mailbox registration) is obtained when authorization is
enabled.

Prompt X

Your authorization code is generated. Please enter the 16-bit authorization
code in the password field of third-party client for verification.

933fd47099f7cb86

Note: After being obtained, the authorization code is to
be used to re-login the client already logged in.

Enable POP/SMTP Enable IMAP/SMTP
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SMTP server of Sina mailbox is shown below:

Client setting: pOP3 server: pop.sina.com

SMTP server: smtp.sina.com

SMTP server of Netease mailbox is as follows:

Server address: POP3 server: pop.163.com

IMAP server: imap.163.com

As SMTP server address varies with mailbox, user needs to check before using it for acquiring the IP address of

SMTP, as instructed below:

Press win+R key on the PC, and enter ping (the above-checked SMTP address) in the pop-up window (as shown
below) to obtain IP address of SMTP server:

I’mg}l—h_\lcduluuI‘slHlp](»}.canMZ 181.15.161] ‘

Response from 181.15.161: bytes=32 Time=52ms TIL=53
Response from 2 .15.161: by ime=50ms TTI
Response from 220. : bytes ime=49ms TTI
Response from 220.181.15.161: byt Time=48ms TTL=53

Ping statistical information of 220.181.15.161
sent=4, received=4, lost=0 (0% lost)
Estimated time of round trip (in ms

Shortest=48ms, longest=52ms, average=49ms

The above selected is the IP address, which is to be entered in server IP.
SMTP server port number may be 25, 587. Port number of the sending mailbox server used is to be confirmed.

SMTP related information can be checked in the LCD interface:

->SMTP DATA->

NETCONFIG

NET TO SET

MODBUS SET
>SMTP DATA

Enter SMTP DATA, and press Up/Down to view SMTP related information.

SMTP SERVER_IP

049.007.036.022

PORT
00025

SEND_MAIL
abcdef123456@sina
.com
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PASSWORD
4d792abd454dddd8

RECEIVE_MAIL
xyz456789@163.co
m

User may check the above-listed information in the LCD interface but cannot change the same by KEPAD.

User code example of E-mail transfer function:

Capacity: £34b tree space.

M3 - 17

SMT | -

SMT sends an E-mail each time when it is in the rising edge of M3C point.


mailto:xyz456789@163.co
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