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Precautions for installation

For your safety, this manual for SG3 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 SG3 running.

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

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

| 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,
orrosive gas, vibration and impact.

| | Please install SG3 according to the installation precautions herein to avoid falling, fault or malfunction of the
=— programmable controller.

(@]

| Please turn off the power before wiring, connection, installation or movement.
n

The wiring method of external connection of terminal block is used for output end of SG3 relay, where the
connection is not covered and all externally-connected electronic parts are exposed; therefore, it is suggested
that SG3 and external parts be installed in a covered space or the dedicated distribution cabinet to avoid accidental
contact.

Precautions during wiring:

II' 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.
& 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 SG3 according to the instruction manual, and perform safety confirmation of operation and wiring
prior to running. Any misoperation may cause machine damage or personal injury.

II' Do not contact breakpoint or exposed parts after power-on, so as to avoid machine damage or personal injury.
Please install an emergency stop circuit, external interlock circuit and other wires for protection of the safety
& system to prevent machine damage caused by SG3 fault.

Precautions before installation

Each SG3 has passed test and inspection before delivery. Please verify as instructed below after opening the package.
* Check the model/ specification of SG3 is consistent with the order.

* Check whether SG3 is damaged during transportation. Do not power on SG3 in case of any damage.
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Pré&autions d'installation

Pour votre séurité ce manuel fournit des symboles tels que [danger], [attention] pour les petits contr&eurs logiques
sg3. Lors de la manutention, de l'installation, de Il'exploitation et de l'inspection, veuillez pr&er attention aux

pré&autions de s€euritéet essayer de rendre le sg3 aussi sCr que possible.
II' [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 méaniques au systéme.
Préautions d'installation:

Ne pas utiliser dans des environnements qui ne sont pas autoris€s dans les catalogues et les manuels, car des
chocs dectriques, des incendies, des défaillances et d'autres conditions défavorables peuvent survenir dans des
environnements exposés ades températures devees, al'humidité ala poussiée, aux gaz corrosifs, aux vibrations et
aux chocs.
T Suivez les pré&autions d'installation ici pour installer sg3 afin d'éviter les chutes, les défaillances ou les
"— dédaillances du PLC.

Eteignez l'alimentation avant de c@bler, de connecter, d'installer ou de déplacer.

L'extrémitéde sortie du relais sg3 adopte le mode de céblage externe du terminal, le céblage n'est pas couvert
et toutes les parties dectroniques externes sont exposees; Par conseéguent, il est recommandéque le sg3 et les
composants externes soient installé&s dans un espace couvert ou dans une armoire de distribution spéeiale afin d'éviter
tout contact accidentel.

Pré&autions de céblage:
II' La troisiéme mise ala terre doit toujours &re effectué conformément aux procé&lures dectriques.. Le défaut
de mise ala terre ou une erreur de mise ala terre peut entramer un choc dectrique, une défaillance, etc.

Le céblage doit &re conforme aux spe&ifications de puissance nominale. Des spe&ifications d'alimentation
incohé&entes peuvent causer un incendie.Le cdblage doit &re effectué par un dectricien qualifié
conformément aux procé&lures @ectriques.Une erreur de c8plage peut causer un incendie, un choc &ectrique, une
défaillance, etc.
Précautions d’emploi:

Veuillez utiliser sg3 conforménent aux instructions et confirmer le fonctionnement et le c&blage en toute
seéuritéavant le fonctionnement. Tout mauvais fonctionnement peut causer des dommages ala machine ou des
blessures corporelles..

II' Ne touchez pas aux points de rupture ou aux parties exposess aprés l'alimentation ectrique afin d'&iter des
dommages ala machine ou des blessures corporelles..

Installer un circuit d'arr& d'urgence, un circuit d'enclenchement externe et d'autres fils pour protéger le
& systéme de se€euritécontre les dommages causé&s ala machine par une défaillance du sg3.

Pré&autions avant installation

Chaque sg3 a &éé&testéet inspectéavant de quitter I'usine. Aprés ouverture de I'emballage, vé&ifier comme suit.

* Vé&ifier que le modée / speification du sg3 est conforme &ala commande.

* Inspecter le sg3 pour déceler tout dommage pendant le transport. Ne pas alimenter le sg3 en cas de dommages.
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Environmental requirements

The installation environment of SG3 is vital, which may affect its function and service life. Please select the place of
installation as required below:

* Vertical placement;

» Ambient temperature: -4 F - 131F (-20<T - 55C);

* Keep SG3 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;

* Avoid vibration; please mount a damping device for SG3 if vibration is inevitable.

Disclaimer

We have checked content of the manual to ensure consistency with SG3 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.
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SG3 model explanation

sGs - 20 - H - R - A

L D: 12~24vDC
Input power A:100~240V AC

Output type R: Relay
Puttyp T: Transistor
H: LCD display, keys
V: LCD display, keys, RS485
Functional pay, Key

K: Upper cover, no LCD and
key
E: Extended

specification

8: 8 points input/output
(extended module)

10: 10 points input/output
12: 12 points input/output
20: 20 points input/output

Input/output
points

Series
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Quick use instructions

This section provides instructions on how to connect, program and operate a SG3 controller in 5 steps. This is not a
complete programming instruction or an installation operation. Refer to other sections for other detailed procedures.

Install SG3 Client Software
Download SG3 programming software SG3 Client from CD or network; www.taian-technology.com

ﬁl Setup - 5G3 Client - x

Welcome to the SG3 Client Setup
Wizard
This will install 5G3 Client 0.05 on your computer.

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

Click Mext to continue, or Cancel to extt Setup.

Connect the power

Select a proper power supply for the module and connect SG3 to the power source, as shown below; refer to “Chapter
I1: Installation” for the detailed installation and wiring methods.

ELVML(L”|_| —zaer —
— i

o ar
100260V~ ¥ P _

50/60 Hz NI(LZ) . — i

C N
%, el

i
AC .V DC .V

——_ |


http://www.taian-technology.com/
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Connect programming cable
Insert the SG3 programming cable into the communication port of SG3 equipment, and connect the other cable end to
network port of PC, as shown below.

PC

CLIENT

£n
9]
?:: ]

Configure the gateway
1. Configure SG3 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 SG3; set IP
address, subnet mask and gateway address, move the cursor and press “OK” for network configuration of
SG3.

Take TP 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

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 setings,SG3 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.

W' Ethernet Status be & Ethernet Properties

General Networking | Sharing
Connect using

Connection - -
[Pv4 Connectivity: Internet I? Intel{R) Ethemet Connection {5) 1215-LM
IPv6 Connectivity: Mo network access
Media State: Enabled This connection uses the following items:
Duraton: 8 days 02:08:51 aClient for Microsoft Networks
Speed: 100.0 Mbps

] 43
= QoS Packet Scheduler

4 Intemet Protocol Version 4 (TCP/IPv4)

2. Microsoft LLDP Protocol Driver

Activity 2 Intemet Protocol Version & (TCP/IPvE)

fREOR

>:):E File and Printer Sharing for Microsoft MNetworks

2 Microsoft Netwark Adapter Multiplexor Protocol

>

Sent L! Received
v
i

Bytes: 16,579,424,917 22,397,514, 189 Descrption

Install... Uninstall

network.

GProperues GDlsabIe Diagnoze

Close oK

Properties

Allows your computer to access resources on a Microsoft

Cancel

Configure IP address, Subnet mask and the default Gateway.

Internet Protocel Version 4 (TCP/IPvd) Properties
General

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

(") Obtain an IP address automatically
(@) Use the following IP address:

IP address: |192.168. 0 .5 |

Subnet mask: | 255 .255 .255 . 0 |

Default gateway: |192.188. 0 . 1 |

Obtain DNS server address automatically

(®) Use the following DNS server addresses:

Preferred DNS server: | . . . |

Alternate DNS server: | . . . |

[Jvalidate settings upon exit

Example:
PC configurations:
IP address: 192.168.0.5
Subnet mask: 255.255.255.0
Default gateway:  192.168.0.1




Chapter I Summary

Establish communication

a. Open the SG3 programming software, and select “New”, as shown in the left below;
b. Click menu operation “Operation —>Link”, as shown in the right below;

Edit Operation View Help
= tnke

Network set...

SD Card

e

ew P
- Stat Monitor
Simulator

Simulator Control

Run
¥  Stop

Select Type

Station name |(Station

* 5G3

" 562V3

* New

5G3-10HR-A

=

" Import

]

_oven |

Cancel |

|LanDER -]

™ Power
Pause

Quit

Read

Write
Compare...
Check Error

RTC Set...

Analog Set...
Password...
Language

Module System Set...

- n

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

Link Com Port

rSelect COM Port

et

Bort:

ITCPIP

E

TCEIE:

BEfrEﬂhl

192.168.0.3()

{02-00-00-32-05-45

-~

| 0therSG3|

—Mode
{* Single
{" Search ID

12}
1]

Tnlink |

5G3

' lj Connect Successfully!

d. SG3 programming software is successfully connected with SG3.

Ctrl+R
Ctrl+T

Ctrl+U
Ctrl+Q

L: 12345678

[2dE]|
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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 1V: Ladder Programming
Instructions” for the detailed programming method.

*

El-New Project
- Station

File Edit Operation View Help

RIS

Coil/Contact:
Synbol:

*Used
1:123456789ABC

Z:1234
X:123456789ABC

Q: 12345678 P:1
Y:123456789ABC

M 1234567 89ABCDEF ../
T: 1234567B9ABCDEF ..
C: 1234567 B9ABCDEF .|
R: 1234567 89ABCDEF ../
G: 1234567 9ABCDEF ../

H: 1234567 89ABCDEF ..

Froject

D=

4 4 4 o

Ver ** Status: Stop

Capacity: 2400 free space. PC Mod ~

oo

Edit Contact X

z o e i h‘ﬂl
Internal auxiliary relay

u g ~| 0178 Symbol

Contact Type
v STR {" STR NOT

0K | Caneel

006
007
a0 40 lafrol 4ol ol 4 '
offline Madel:5G3-10HR-A 10:01

|

FEEHEIE =1EFISE

eyx?

% 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.

SG3 - [Create Ladder] — ] X
File Edit Operation View Help

[ [ Y

x| Coil/Contact: Capacity: 2397 free space. PC Mod ~
E-New Project Symbol: H'Tl /__\
1:123456789ABC
221234 002
X 1234567 89ABC
@ 12345678 P 003
Y: 1234567 89ABC
M 123456789ABCDEF .. 0o4
x
T: 123456789ABCDEF ..
C: 123456789ABCDEF .| 008
R: 123456789ABCDEF ..
006
G: 123456789ABCDEF .|
H: 1234567 89ABCDEF .. 007 .
s >
4 4F 4F 4Fo b0 o 4R kol HFrol HFiol 4Eol o 4P ! FEREHIE D e

1 Project =
Ver: *.* Status: Stop offline Model:5G3-10HR-A 1D:01

D= Byx?

c. Select icon “Q” in the Ladder toolbar, put it into the rightmost unit of the programming area, select Q01 in the
dialog box and press OK, as shown below.
Ele Edit Operation Yiew Help

NEIE EEECE
Coil/Contact: Capacity: 2397 free space. PC Mod ~
= New Project Symbol: o

L. Stati
=t ~Used 001 |

1:123456789ABC

*

Z:1234 Edit Contact/Coil =

®: 123456789ABC [ | | |m |m |z 4l

@ 12345678 P:1 seTTGpil No. output Type
v: 123456789ABC e umm ? ;éc - B
M 1234567 89ABCDEF ..
T: 123456789ABCDEF ..
C: 1234567 89ABCDEF ..
R 1234567 89ABCDEF ..

G: 1234567 89ABCDEF ..

H: 123456789ABCDEF ..l

]

-W@@@@ME@ME@ B2 5] 10 [ (55 1B (14| gy e [
Ver: *.* Status: Stop offline M

2D+

eyx?

% Refer to “Chapter IV: Ladder Programming Instructions” for the detailed setting.
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d. Test the program: Select the menu operation “Operation—> Write”, as shown below, to write the sample program
into SG3 controller.

View Help

Link... %
Metwork set. —
SD Card >
IAP Update >
Monitor iC
Simulator
Simulator Control
Run Ctrl+R iC

~ Stop Crl+T 1
Power
Pause Ctrl+U ¢
Quit Ctrl+Q

icl

Read

Crie o
Compare... l

i

Check Error
RTC Set.. fct
Analog Set... il
Password...
Language il

Module System Set...

d. Click the button “RUN” on the toolbar, when the system pops up the dialog box “Read program from the

File Edit Operation View Help

EECINECIS R0 EEREE

% | Coil/Contact: Capacity: 2396 free space. PC Mod ~
El- New Project Symbol: H-Tl 2ol
- “Used oo1 [ N
1:123456789ABC
Z:1234 02

X 123456789ABC

Q12345678 P11

*

¥: 123456789ABC Do you want to read program from Module ?

Message X

M 123456789ABCDEF .../

*

T: 123456789ABCDEF .|

005
C: 123456789ABCDEF ..
R: 123456789ABCDEF ...
006
G: 123456789ABCDEF ...
H: 123456 789ABCDEF ...
o7 .
< >

AE 48 4B 4ol [4Ero HErol bl HEo! [4frc| 4Bl HE~o| 4ol HE (& 4] 4] (] ¥ |8 X 2] |3 25 M1 | 1= (1| Pl Insf |

1 Froject
Ver:1.10 Status: Stop ONLINE Model:SG3-20VR-D 1D:01

2D+ i Eyx?
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f. Select the input status tool dialog, click coil MO1 to make it ON, when output Q01 is enabled as ON, as shown

below; the highlighted part is enabled, and output Q01 is ON.
Refer to “Chapter 111: Programming Tool” for more information about the programming software.

SG3 - [Create Ladder]

File Edit Operation View Help

El New Project
- Station

1 Froject

D+

o x
]
Coil/Contact: Capacity: 2396 free space. PC Mod ~
Symbol: MOl Q01
|
*: Status ON i1}] |
1:123456789ABC
Z 1234 002
X: 123456789ABC
012345678 P: 1
* 1 23456768 %RBC
: 123456 789ABC S v e e v e e e Ty B
M 123456789ABCDEF .. s (7] ][0 01 10 (3] 0 3 (. 2 OB
. : e || w16-sw0s:
T: 123456789ABCDEF ../ D 12345678 saBCODET W24-WLT:
C: 123456 789ABCDEF .. k2 Wil il [l il T s
wox v [A0A|H 0 A [ 6 6@ 6606506 #e-w33:
R: 123456789ABCDEF .. Wag-wa1:
006 W5E-W49:
G 1234567 89ABCDEF .. || wea-ws:
H: 12345678 9ABCDEF .. - -

007 J
< >
Ver:1.10 Status:Run ONLINE Meodel:5G3-20VR-D 1D:01

Syx?
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Chapter 2 Installation

L0 FoT o (= A TS =L = UA T o OSSR 18
B L] T (o o] o SRS 22
AR re L E AT T a0 I (] o TSR 23
LAY T SRS 25

Wire Size and I0CKING TOITUE .....vviueeiee ettt st na et re e srenresne e e e e 25
B Y L O T o 1U LA Y7 T P 25
100~240V INPUEWITING . ..evterieieitesieeie e see et eesaeseestesseesaestesteeseeeesbesseeseessesaesseensesbestesseessesaestessenssessens 26
LT o T 0T 10 [ T P 26
LT V111 T R T g PSSP 26
TranSISTOr OULPUL WITTNQ ... c.veiueerieiieieseeeese e e ettt re e st sbe s et st sseese e e e sbesseeseesbesteeneeseenbesneeneeneenes 27
10 Link or remote 10 Link (for RS485 tyPe ONIY) ...cuvcviiiiiiiee ettt 27
a0 [Tor: (o] TSRS U RV UR PR 28
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General specification

SG3 is a powerful intelligent relay series product with up to 44 input/output points. It can be configured with 3
groups of 4-in 4-out 1/0O extended module, 2 groups of analog output module, 2 groups of analog input module and 1
group of communication module. Based on ladder diagram or FBD editing, it is applied to small-size automation.

SG3 is flexible in use and has high performance. It can help you save considerable time and money.

Power supply

Supply voltage range

DC type: 12~28.8VDC
AC type: 85-240VAC

Average current

DC: 12 points: 290mA;
20 points: 410mA,;
100-240VAC: 95mA,;

Wire specification

AWG 14/y2.6mm?

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 1min

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

Maximum number

Ladder: 31; FBD: 500

Comparator input

Current value of analog input, timer, counter, temperature
input, analog output, analog input parameter, addition and
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°t0 131F (-20°to 55<C)

Storage temperature

~40°to 158F (-40°t0 70T)

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 2509)

Safety certification CUL, CE, UL

ovC ovcCll

pollution degree PD2

altitude less than2000m

Digital input
5mA @24VDC

Input currnt

1mA @100-240VAC

Input OFF voltage

24VDC: <5VDC
100-240VAC: < 40VAC

Input ON voltage

24\/DC: > 15vDC
100-240VAC: > 79VAC

Input ON delay

24\V/DC: 5ms
240VAC: 25ms 120VAC: 50ms

Input OFF delay

24DC: 3ms
240VAC: 90/85ms 50/60Hz; 120VVAC: 50/45ms 50/60Hz

Input characteristics

PNP, 3-wire

High-speed input frequency

10kHz

General input frequency

<40 Hz

Protection

Reverse voltage protection required

Analog input

Specification

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

Analog input range

DC host module: 0~10V DC voltage input, general
digital input in case of 24VDC 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: A01~A04
Extended module: A05~A08
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Relay output

Contact medium Ag Alloy
Current level 8A
HP class 1/3HP@120V 1/2HP@250V

Maximum load

Resistive load: 8A /point

Maximum response time

15ms (general condition)

Life

100k times of operation

Minimum load 16.7mA

Transistor output

Maximum frequency of PWM | 4 g1y, (0.5ms on,0.5ms off)
output

Maximum frequency of general | 1504,

output

Power specification 10-28.8VDC

Current capacity 1A

Maximum load Resistive load: 0.5A/point;
Minimum load 0.2mA
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Type selection form
Display and RS-485 Max. 1/0
Model Input power Input Output keys communication points
SG3-12HR-D 6 DC, 2 Analog 4 relay \,Z201-204  N/A 36 +4*1
SG3-12HT-D 6 DC, 2 Analog |4 transistor W, Z01-Z04 N/A 36 +4*1
SG3-20HR-D 12-24\/DC 8 DC, 4 Analog @B relay \,201-204  N/A 44 + 4*1
SG3-20HT-D 8 DC, 4 Analog 8 transistor , Z01-Z04 N/A 44 + 4*1
SG3-20VR-D 8 DC, 4 Analog [8 relay v, Z01-Z04  Built-in MODBUS 44 + 4*1
SG3-20VT-D 8 DC, 4 Analog 8 transistor 2// Z01-Z04  Built-in MODBUS 44 + 4*1
SG3-10HR-A 6 AC 4 relay , 201-204  N/A 34 +4*1
SG3-20HR-A 00240 VAC 5 ac 8relay W, Z01-204 N/A A4+ 4%
Extended module and accessory
SG3-8ER-D 2A\VDC 4 DC 4 relay N/A N/A N/A
SG3-8ET-D 4DC 4 transistor N/A N/A N/A
SG3-8ER-A 100-240VAC 4 AC 4 relay N/A N/A N/A
SG3-4Al 4 Analog N/A N/A N/A N/A
SG3-4PT 4 Analog N/A N/A N/A N/A
SG3-2A0 24\/DC N/A 2 Analog  |N/A N/A N/A
SG3-MBUS Communication module, RS-485 ModBus RTU slave station
SG3-DNET Communication module, DeviceNet Group2 slave station
SG3-PBUS Communication module, Profibus-DP slave station
“Blind” module, no Keypad and LCD display
SG3-12KR-D 6 DC, 2 Analog |4 relay X N/A 36
SG3-12KT-D 2AVDC 6 DC, 2 Analog 4 transistor X N/A 36
SG3-20KR-D 8 DC, 4 Analog 8 relay X N/A 44
SG3-20KT-D 8 DC, 4 Analog 8 transistor X N/A 44
SG3-10KR-A 6 AC 4 relay X N/A 34
SG3-20KR-A 100-240VAC 12 AC 8 relay X N/A 44
% In case of standard module, there will be Keypad and LCD display, and the maximum 1/O points may be

increased by 4 points of Keypad input Z01~Z04.

Refer to Chapter VI: Hardware Specification for details on the models.
SG3 is compatible with SG2 module.
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Installation and fixing

DIN-rail fixing
SG3 controller may be fixed directly with DIN-rail. After the mounting support in the back of SG3 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).

LUNMELT QR

|| [ I [ Do T T Y o ||| :aﬁ moaracy | Extended key

]

IS

Dirr Fail
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It is suggested that a clamp be mounted at the rail end to fix SG3 on the rail (as shown below).

Direct fixing

Fixing clamp

e

o

[T
-l

ol

2

s [ Bal

Pull out the mounting support in the back of module, and use M4 screws for fixing SG3 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

is properly fixed.

4
(]

A \ M4H20 (#8x32)

TN ap

&2

2

Ll

o

[+] K wTa] Cp’ [a]a]

]

ZON

S

OFRECTE

o

00 00 0D a0

=y

MAX20 (58x32)
o \m@ (FoxX

s @

=N

if the equipment is used in a mannner not specified by the manufacturer,the protection provided by the equipment

may be impaired
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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.

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

Wire size and locking torque

o = ——
S - | T —= | =
mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5 | 0.14..25 | 0.14..15
AWG | 26..16 26...18 26..14 26..14 26...16
= (e =0
w35 D c Nm 06
(0.14in) &) lb-in 5.4
24V DC input wiring
= U-10Y Analeg. == 8- 10V Analeq.
I Z 1 2 1 &
| | | | | |
/) f) /}) f,J ,’J f,J
i r i rl i i
QA= A D D =
@ + | Al A2 @ | l
+ A1AEAE,:-‘.»_
7Ly Di_.+ = -: ! ! = | ~TTTrT
o & S E [
— 12V Di. - @ ‘l @ ‘:
1

12 POINTS

20 POINTS
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100~240V input wiring

~ Ly @

o260 AL~ E(D
S0/60 Hr  N(LT)

TTTTTT]
MARRRRAN

10M2PANTS

Sensor input wiring

BLEN BL a BN
BK [EK
‘ -

Relay output wiring

12260V Ao L/s % -
L0/ 60 He B

ar 12 125% = N/-

S &
o h
iapiinay L 1 1 I
""\-\ I__—__=_—:—__=_—__=_—:—__=_—__=_—:ﬁ

IRANARRR
EERAAREAIN

1)

N T etalat 1 2 1
[
- __h__ﬂ__#_,L-, J-——--J.:]__qm ,—-f'ﬁ-f-q-
20 POINTS

b "
‘:ll:lﬂ smEmmEmEmEmamEmmas T W
i 1

I

e

e e T re— e [
Ees—iesto=====ss=sccccc—s———fe—s===========
r s |
i1l= Outpedt 8 xRedary JBA  _____ _ #I
TR Y e g w

@ @

I : 1 LI
1 | -

0 l i N3
L|j". : : ] IU
oL [P | 4
_a '

|
1
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Transistor output wiring

.
T

OUTFUT 4x TR/ LS

é?%?-%a%?

10 Link or remote 10 Link (for RS485 type only)

Al L AL W L
N 20000000 | Q20000 |+« \0a0000no

,f'l,a'l R5485 f.'f,r' R5485 f.'f,r' RS5485

Common ground is provided for SG3 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 /0, it can be connected to 2 machines (host & slave) at most.

> Refer to Chapter VII: Functional Specification of 20-point RS485 high-performance Type for details of RS485
type.

-1A fast acting fuse, circuit breaker or protector

- Surge absorber (43V DC)

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

- Fuse, circuit breaker or protector

- Inductive load

-Applicable standard: EIA RS-485;

@0®0e0o

Battery installation instructions

SG3 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.
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Indicator

Type K SGE is mounted with orange LED status indicator, status description of which in different running modes is
provided below:

Status Description

Green normally on | SG3 is in standby state after power-on
Green blinking SG3 is in running state

Red blinking RTC error

System program error
Brown-out circuit error

Red normally on User program not available
Logic error of FBD program
Extended 1/O error
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Chapter 3 Programming Tool
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PC programming SOTEWare SG3 CHENT ........coviiiiiieeieie ettt saesre e nne e 30
INSEAI ThE SOTIWAIE. ...t bbb bbbt b b et eb b nr e 30
R L0 =TT PO PT PR 30
Ladder programming ENVIFONIMENT ..........ooiiiiieieieieeie e e see et e e stesae e eseesaestesseesesresseeseesaessesseessessens 31
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PC programming software SG3 Client
The programming software SG3 Client has two editing modes: Ladder diagram (Ladder) and functional block

diagram (FBD).
SG3 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 SG3 for saving or editing;
3. Program can be printed for reference;
4. SG3 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 SG3 is in the running mode.
Install the software
The programming software SG3 Client can be downloaded from CD or network for installation:

www.taian-technology.com.
ﬁl Setup - $G3 Client = X

Welcome to the SG3 Client Setup
Wizard
This will install SG3 Client 0.05 on your computer.

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

Click Next to continue, or Cancel to exit Setup.

Mext = Cancel

Start screen

Start the software SG3 Client, when the start screen below appears to enable the following operations:
Select Type et S

Station name |Static:n

(v 5G3

 562V3

f+ Wew 5G3-10HR-L j |LAI)ERj
LADDER
FBD

(" Import Open

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.


http://www.taian-technology.com/
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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 SG3 type, set the number of extended connections, and select the

corresponding SG3 version (as shown below) to begin new programming.
|

Select Type e

Station namEIStatiDn

i 5G3

" 562V3

5 Hew 5G3-10HR-A | IIADDER |
SG3-10KR-B ~
SG3-12KR-D .

" Import |5g3-12KT-D Open |
SG3-20HR-R
SG3-20HR-D J

5G3-20HT-D
SG3-20ER-4
5G3-20ER-D
5G3-20KT-D
3G3-20VE-D
3G3-20VI-D b
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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 SG3 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 SG3,
writing program to SG3.

3. List of used resources: The resources used by the current program are listed, and marked with
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;

7. Status bar: It shows SG3 status information of the current program and connection.

33 31

below each used

5G3 - [Create Ladder] — [m] bd
Eic Edit Operation View Eelp | @
EEIQIEELD EFIEEERCCE le _
x| Coil/Contact: Capacity: 2400 free space. o PC Mode: Program 36 ~
- New Project Symbol:
Station “Used 001
1:123456789ABC P
z:1234 002
X: 123456 789ABC
Q: 12345678 P: 1 003
'Y: 123456 789ABC
M 123456789ABCDEF ../ 004

T: 123456 799ABCDEF ..J

005
C: 123456789ABCDEF ..

R: 123456 789ABCDEF ..
006
G: 123456789ABCDEF ..

H: 123456 789ABCDEF ..
007

L: 12345678

D0 008

More... |

<
[G 58 e 280! 4] AFo) B0 Hivol k0] 4Rl HErol 4b0 [ 4F <) < < & 5 B & B 3 & W B2 1P =0

|ver: =+ Status: Stop offline Model:5G3-20VT-D 1D:01 Io
iD= eyx?

Project
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Programming

The icon can be clicked or keys on the keyboard be used for programming with SG3 Client. The program instructions
are illustrated below.

Eil:-_f-:f:e dde — [m]
file Edit Operation View Help
BE e DER IR
= | Coil/Contact: Capacity: 2400 free space. PC Mode: Program
E-New Project Synbol:
i Station *Used 001
1:123456789ABC
Z 1234 2 |l Click and release
X 123456789ABC L
X
Q: 12345678 P:1
lo [l & Juab
Y: 123456789ABC
Internal aufiliary relay
M 12345678 9ABCDEF ../ u 175 Symbol
T: 1234567 89ABCDEF ../ e
C: 123456789ABCDEF .. (= 5TR " STR HOT
R 1234567 89ABCDEF ...
G: 1234567 89ABCDEF ... m Cancel
H: 1234567 89ABCDEF ..
ooy
L: 12345678
Do 008
More...
. Click and move cursor N
A ) e e e e S S B E BB S B A
Bt Ver: *.* Status: Stop offline Model:5G3-20VT-D 1D:01
iD= o . ) eyx?

Use the key or symbol “A” and “L”, and connect various coils; the rightmost is the programming column of output
coil.

SG3 - [Create Ladder] — u] X
Ele Edit Qperation View Help

RIS

x| Coil/Contact: Capacity: 23951ree space. PC Mode: Program "
B New Praject Symbol: 01
- Station
“Wsed 001 O’ .
1:123456789ABC Coil output
Z1234 002

X:123456789ABC

0: 12345678 P: 1 003
Y: 123456 789ABC
Wt 12345678 9ABCDEF .. 004

ox
T: 12345678 JABCDEF ../

. 005
C: 12345678 9ABCDEF ...
R: 12345678 9ABCDEF ...

006

G: 123456789ABCDEF L.

H: 12345678 9ABCDEF ..J

007
L: 12345678
Do 008
More...

oo “A”&“L” E A

! ’7@@@@@%%@@@@@@@ § 2y
s Ver: 7 Status: Stop offline Model:$G3-20VT-D 1D:01

iD= eyx?
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Simulation mode

SG3 Client has built-in simulation test function to enable simulation test and debugging of program while it is not
downloaded to SG3 controller. While SG3 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.

SG3 - [Create Ladder] - ) )

] B ] [@ [

Fle Edit Operation View Help

x| coil/Contact: TO3

Capacity: 2391 free space. PC Mode: Simulator A

[ Mew Project MO1
- . . P
station Enter simulation mode o0 | Y
Activefcircuits
MOS h |

o o _| chanfe color
X: 123456 789ABC .
@: 12345678 P:1 003 _H /
Y: 123456 789ABC .
M 12345678 9ABCDEF .| i Dlsplay color Current value of

= l 23 45 €78 9ABC
T: 123456789ABcEF L. | * (0|00 0 0@ 0|0 0656 changed when functional block
C: 123456789ABCDEF o] | L R M enabled

= [|@ @6

R 123456789ABCDEF .. 042345678 9ABC

! vox | (M| ] (3] 9 | ) 0 1
G: 123456789ABCDEF .. o] T E6 D e A R
H: 123456789ABCDEF ..J -
b AT Control coil
D: 008

More...
VPUjen Wer ™.* Status:Run offline Model:SG3-20VT-D 1D:01

iD+

yx2
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Establish the connection

The procedures for establishing the connection between PC programming software and SG3 controller are described

below:

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

—
-ll View Help

I Link... I
MNetwork set...
SD Card

=1 11

Monitor
Simulator

Simulator Control

Run
¥ Stop
Power

Pause

Quit

Read

Ctrl+R
Ctrl+T

Ctrl+U
Ctrl+Q

T v

Link Com Port pd
rSelect COM Port
Port: IT{.‘PIP |
TCEIR: |02-00-00-32-05-49 ~|
Refresh |  192.168.0.3() | Otherscs|
Mode
{* Single
" Search I0 [0 EE

Unlinkl

b. Configure the correct IP address of PC and SG3 device, select the correct TCPIP of the connection between SG3

controller and PC, and click “Connect”;

c. The PC Client programming software is automatically connected with SG3 controller.
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Write program

As shown below, click the menu “Operation—> Write” to write the edited program into the connected SG3
controller; or click the icon WRITE in the programming tool bar to write the program.

SG3 - [Create Ladder]

Edit Operation View Help

I CEEECEREEC)

Network set...

Capacity: 2400 free space. |

New Br SD Card >
o c: IAP Update »
ot 001
Monitor iC
Simulator
Simulator Control ooz?
Run Ctrl+R  iC
¥ Stop Ctrl+T
1 003
Power
Pause Cirl+U ¢
Quit Ctrl+Q
ICDEF ..l oo4
Read
005
SompREs (CDEF ..J
Check Error
ICDEF ..
RTC Set... 006
Analog Set... iCDEF ..
Password...
Language ICDEF .. 007
Maodule System Set...
I .
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Online monitoring

SG3 programming software allows online monitoring of the running program state, forced control of 10 state and
change of mode (Run, Stop or Exit).

BB 5G3 - [Create Ladder] E—
Fle Edit Operation View Help
O
x [Coil/Contact: MQL Capacity: 2391 free space. PC Mode: Monitor ~
) New Project Symbol : B
Seation oo on Running/stop .
1:123456789ABC C0ntr0| e Active circuits
z: 1234 }_ change color
% 123456789ABC e
@ 12345678 P: 1 / @
¥: 123456 789ABC —
nput Status Too ]
M 123456789ABCDEF ..J 123456758 94BC D|splay color High light coil
T-:zaqsﬁraaAﬂanF ul THREREAEARDAEG to view current
! : HEEEEOEEEEEE| changed when
C: 123456789ABCDEF .| z QIARIE
, sase: o enabled
R: 123456 7B9ABCDEF .| e ) L. 2. o e
G: 123456789ABCDEF ..J o [ 1911 (. (1 3| ) [ A ) | L )
H: 123456 7TB9ABCDEF .| { 007
L: 12345678 i i
o Control coil Status bar: Showing file name,
g 08
More... version, mode, type, ID and other
. / information >
_Jhojm | ver:1.10 Status:Run ONLINE Model:5G3-20VR-D 1D:01 |
iD= eyx?

¥ SG3 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 SG3 is in the stop mode.
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Run menu

The Run menu includes some system setting functions to enable function setting while SG3 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 SG3 is connected,;
Simulator Test and debug program while SG3 is not connected;

Simulator Control

Set user-defined control of simulation;

Run

Change to the running state and enter the monitoring mode while SG3 is
connected, or enter the simulation mode while it is not connected;

Stop Change to the stop state while SG3 is connected, or exit the simulation mode
while SG3 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 SG3 controller;

Write Write program into SG3 controller;

Compare Read program from SG3 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 SG3 is connected;

Analog set Set the gain and offset of analog input AO1~A08;

Password Set password to control access to the current program written into SG3;

Language Set the menu display language of SG3 controller;

Module system setting

Important setting function of SG3 system, including module ID, function setting
of RS485 type and extended settings;
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As shown in the figure below: Compare, RTC Set, Analog Set, Module System Set

Compare b4 RTC Set X
rTime Set
Week |rm ~| BC Clnv:.kl
Index I Line I Differenc Type #
0ol 0ol Parameter Hour:Minute : | 17
ooz 003 Parameter
Year.Month.Day | z1 . | 1 L[ 1
o3 301 Coil
. rDaylight saving———
004 301 Coil vode: o
=4 hd
005 301 Coil Ls
. UInme &
00g 301 Function block Me m D:m e I__Il =
007 302 Coil [F——
0os 302 Coil 9 e m D:l‘j -
nna Tkl il
< * Time Zone
’V ¥ Enable UIC (g - ‘
’?I Cancel]
Module System Set X
—Set ID —Remote I/0
* NO
Analog Set X Current ID: I 1
(" Master
~al a5 New ID{00-99): IT
Gain(l~599): Im Gain{1~599) : Im  Slave
Offset (-50~+50) = |+m Offset (-50~+50) : |+u ~Set Expand 170 Others
= = w M Heep
B Re I/0 Num: Ig vl ¥
Gain(1-999): Ilg Gain(l~899): Iw [ C Keep
[~ Back Light
Offset(-50~+50): [+0 Offset(-50~+50): [+0
S ! I | [~ 1/0 Alarm T
23 &7
Gain(1~999): Ilg Gain (1~999) : I_10 —R5485 Set————— DR Format Set—
s .
Ofzast (-s0-+50) : [40 ostser (-50-+50): [+0 Comm. Mc'fi‘a-l‘“"N*’r2 :I' % Unsigned
“ad Y Baud Rate: |33400 'l £ Signed
in{l- = Gainu-sss::l
Gain(1~999): |10 10 Coil Becord
Offset (-50~+50) : |+0 Offset(-50~+50) : |+u @ None "M (N Cancell
Range: Iljl—llj VI SUM=0
OK I Cancel |
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HMI/TEXT

HMI functional blocks: Status information displayed on 16*4 LCD of SG3 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;

e Edit Operation View Help

E HMI/Text =
j @ HOL ]Huz |0z |Hos | Hﬂb | soe | Ho7 | Hos ﬂL!
e : T o e
i Station iCounter oz ¢ i “r
e e
u ?CDMPEEE |GC|=1 Reference{unithji i

|01 (unit) ~|

M2 (unit) ~| I
|%03 (unit) ~]
z04 -

[T Display

_Iknalcg Display Set...
Fhone Number

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

62 zABEBTIEEESMHEINHOOPCTY ¢ XUUYNMEHRINA
e aBvE2TlwEBR¥ o2 ¥ uRAAE
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Tool

41

HMI/TEXT editing steps: The steps W~@ are shown and described below:

EEIDEEREE

NEREEE

t: W02
Symbol:
L

SECRCGRCRORCRG)

*Used
1:123456789ABC

*

Z:1234

&

X:123456789ABC

*

Q: 12345678 P11
Y. 123456789ABC

M 123456789ABCDEF ..J

*

T: 1234567 89ABCDEF ..l

*

C: 123456789ABCDEF ..l
*
R: 123456789ABCDEF ..l
*
G: 123456789ABCDEF ..l
x
H: 123456789ABCDEF ..J

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

HMI/Text

IHUZ | 503

| Hoa

X

|05 |moe |07 | HOE |
]

o TOLl

T01=50.005¢ec < ummm—

| TO1l Presst{unit)
TOLl=##. ##5ec o _ |71 current (unit)
BTOLHTE ST _ «mmmmm——m C
QG Compare i

T01 Current j

[~ Display

Analog Digplay 5 . |

-

i . 1
Display timer,counter,RTC,

wdsdih proglam -

i Mulfti Language

[T I 3

jnese (fixed)

=l - =]
=
I jv

i~ Chinese (adit)

Clear | Cancel |

o |

—Text fnput e
THENET (Dw+, =
DEFGHITELMNNOF®Q
hijklmnoparstu

s+zABBTIEEE3MHA
¢ EQ aBy<2

\K0123456?89:;<:>?@ﬁBC
RSTUVWXYZ[W]B_"abcdefs
vmrvze |6 AAAAALEEEL ]
EIMHOOPCTY¢XUYNMNTBHESOA
TLwEBRA¥Co ="+ J¥YQRARE

coz

ROz

GO4

HO1 setting mode 1: download program into SG3 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).

Built-in ASCI1 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.

I. Press “1” or “|” to select other H coil;
Il. Press “SEL” and then press “1” or “|” to change the
preset value of TO1, and then press “OK” for confirmation
(in this example, T01=50.00sec may be modified, and
the present value of TO1 is edited and displayed on HMI).
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Language Set >
{* ENGLISH
{" FRRNCRIS
(" ESPANOL
(" ITRLIRNO
{ " DEUTSCH Text Input
- ariEes rmetitied 7#3%8° (%4, =, /0123456789: 5 <=>?0ABC
' POLSKT DEFGHITKLMNOPQRSTUVHETZ[V]B_ " abcdefs
hijklmnoparstuvwzvzs|*6 233486686111
C |pussian ] iFadENvodaaaauloNARF~ACELNOS22acetna
$2zABBIIEER3MAKINHONPCT VS XUYUNDBHE I DA
cancel | sEQ aBvE<2T wvEHA¥Co=" " J¥YaAAAE

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.
HIMII Text % |ontact: MOZ
HO1 1[—1.]2 ] HO3 } HO4 } HOS I HOE ] HO7 ] gge A|» 201 1!-1-]2 |mos  |sos  |mos  |moe  |mo7 | mos 4 PI L
]
456789ABC e [ o]
73 & | Tamer ]v B Counter ’—L|
Counter o f r
RTC -
RTC ~| |156789ABC Geomare [
 (BEgEenE *| |as678 P:1 ) r
™ Displ 456789ABC :;113"1"; lay S | = | E
isplay alog Display Set... - - -
Enalog Display Set ’ ‘ J DR' J ‘ J ] Ehone Nuzber Z ‘ J ‘Al Jl J I
! === | [2i p +| [1567B9ABCDEF .. hd <:1 cancel
Phone Number « ’—_|J | = J‘ J i = z - $ a;;e b
h - - 456789ABCDEF .. Q
z = 456789ABCDEF ... Text Tnput -
€' Multi Language (& i d)})  Chinese (edit) Chinese Input x _
Text Input Chinese Display
By H THRBEBpER | WART _-
e kiR B E R S R (5}
BESE TE AR RO AR R
BEs® T HFHEEHFEE ;
gyl - - Erase Cancel —
——
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Example: HMI/TEXT function and input function of the key Z

H display editing on I‘“ o
oo I / O
HMI/Text _iml HOZ
501 |mo2 |mos |mos |
HO3
TO01=00.005ec
TOl=%##.8#Cec Mol
Q01
HMI/Text 5 ( )
Aol |mo2  H03  |moa  |mes | moe 203 5_
TOl=##.##5Sec con
BTO1# -
TOl=00.008ec C
TO03

.

[~ Display

I
Analog Display Set..- | M
—Phone Humber -
. ﬂl | z ===~ Key Zis set effective
Power-on to run the program Press “17(Z01) to display HO3

— U




Chapter 11l Programming Tool

(D  Press “SEL”, when the cursor blinks;

@ Press “1”, “]”, “«=” or “—” to move the cursor;

(3 Then press “SEL”, the blinking cursor changes to underline in the editable
position;

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

®  Press “OK” to complete editing.

Press “«” (Z02) to disable H03, when the initial screen is displayed on LCD,
as shown to the left.

Press “|”(Z03) to disable timer TO1, T02 and T03.

lé lé lé Jé

Program comment

SG3 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.

z SG3 - [Create Ladder]

le | Edit Operation View Help

Ej
]

30

Select Model...

Undo Ctrl+Z @ E E
Redo Y et Capacity. 2388 |

Clear Comments
Find...
Replace...

HMI/Text... 002

1789ABC

Data Register Set...
Analog Ouput Set... 78 P 003
NQ Output Set...

1/0 Display Set... 1789ABC

3-Contact i789ABCDEF .. o4

z03
}— I01
oo 4{ ;;2/ Return
3

Element Type: |1 -

Co. ey

| *:Used *:5tatus

I04
105
106
107
108
109
IR
I0B
I0C

start

<
Display Enable

" Contact/Coil  Both

€ Symbol

= v e . iTBIABCDEF ..
C: 1234567 89ABCDEF .. 005
R: 1234567 89ABCDEF ..
006
6: 1234567 89ABCDEF .
H: 1234567 89ABCDEF ... 207
L: 12345678
D0 nna
<
lE 48 4 [4fo ol Bl Aol [4c] Lol Mol [4Fo] Kol
gl S

‘roject
Ver:1.10 Status:Stop ONLINE Model:SG3-20VR-D

Line comment

1D:01

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.

203

ool l

Iol

00z 4}7

Io2

1 003 _Hi

Release cursor O
and edit O’

” Edit Comments X
ZDEF . f

Line 1: ‘S:art‘ I
SDEF .. Line 2: ‘ I
CDEF Ll Line 3: | I

Line 4: ‘
CDEF ..

OK Cagcel |

SDEF .l f
CDEF ..

o7

nnga

Click and move
cursor

) ) ) ) o) ) i) o
YITTTE Y ENEECD

*

¥

Program

]

eyn?

X
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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~AQO04.
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 DRD0O~DRD3, and preset value of AQ
output in the current value of register DRD4~DRD?.

Edit Operation View Help

Celect Madel... Analog Quput Set >

Mode Preset

Unda Ctrl+Z
- CH1 (1 =N - | |O000
Redo _ EE [ ERT |
Voltage mode, reset values when
Clear Comments stop DRD4--AQ ocutput:00.00 WV
Find... ciz 1 ~||lw  ~|[ooon
Replace... Voltage mode, reset value when
stop DRDS5--L0 ocutput:00.00 WV
HMI/Text...
Symbol... CH3 |l j |N j |EIEII:|-:|
Data Register Set... WVoltage mcd * |value when

t:00.00 WV
| Analog Ouput Set.. |

NQ Output Set.. cae 1 +|[T 0000

1/0 Display Set... Voltage mods,p value when
stop DRD7- L0 W IE200.00 W

« 3-Contact
5-Contact oK Cancel |

The above register and output are explained below:

Mode register Output register AQ output
DRD0=0
AQ output mode 1: _ AQ01=732 (DRD4/4.095)
Channel 1 voltage mode, reset to 0 DRD4=3000 AQ output 7.32V;
when stopped.
DRD1=1 DRD5=A01*4.09
Channel 2 AQ output mode 2: current | 5 AQ02=A01
mode, reset to O when | Current mode | Current mode 0~500;
stopped. 0~2047
DRD2=2 DRD6=
Channel 3 AQ output mode 3:| V01*4.095 AQ03=V01
voltage mode, output | Voltage mode | Voltage mode 0~1000;
maintained when stopped. | 0~4095;
DRD3=3
AQ output mode 4: current _ AQ04=500 (DRD7/4.095)
Channel 4 mode, output maintained DRD7=2047 AQ output 20.00mA.
when stopped.

2 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);
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3-column input/5-column input

The editing mode of 3-column input or 5-column input may be selected in the SG3 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: MO Capacity: 2396 free space. PC Mode: Program
Symbol: lml_ ‘1{13 Qo1

Uged w 1 | 9;

1:1234567894ABC

21234 002

X 123456789ABC

Q: 12345678 P 1 003

&

Y: 123456789ABC

M 123456789ABCDEF .. 004

TEE

T: 1234567 89ABCDEF ..l

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

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

007
L: 12345678
D: 0 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: TO03 Capacity: 2394free space. PC Mode:  Program
R I i

*Used 001 \ | | | N
I:123456789ABC

Z1234 002

*

X 123456783ABC

@ 12345678 P:1 003
Y: 123456789A0C
M 123456789ABCDEF ../ 004

TEEY

T: 123456789ABCDEF ..l

%

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

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

007
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.

Operation  View Help Module S:,rstem Cet ¢
Link...
MNetwork set... Set ID Remote I/0
0 Cord T Current ID: 1 e/ nicx
IAP Update > £ Master
Morit Wew ID(00-99): ’f
onitor  Slave
Simulatar ’
Simulator Control Set Expand I/0 Others
Run Cirl+R I/0 Mom: 0 - v M Eeep

~ Stop Ctrl+T " [ C EKeep
Power [ Back Light
Pause crrl+u |1 [ I/0 Alarm [ Z Set
Quit Ctrl+Q «
fend "|-R5485 Set DR Format Set
ea
Write i( Comm. Mode: |8/N/2 ¥ Unsigned
e i Baud Rate: |38400 - (" Signed
Check Errar
RTC Set.. ‘| ~Coil Record
Analog Set... i (# None (™ M T N Cancel
Password...

i( R |01-10 S5UM=0
Language ange Y 4
I Module System Set... I 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 other functional block.
DR should be used according to DR instruction, and some DR has special function definition; refer to Chapter IV:
Ladder Programming Instructions—DR data register instruction for more information.

Edit Operation View Help Data Register Set e
Select Model...
Undo Ctrl+Z DE No. | Type | Value | Range ™
Redo Ctrl+¥ DROL " -| 00000  0-65535
Clear Comments DRO2 _T aoaoo 0~g5535
frd DRO3 = 00000 0~65535
DRO4 00000 0~65535
Replace... L
DROS T 00000 0~65535
HMI/Text... DROE  |¢ 00000 0~65535
Syrobol. DROT  |aT 00000  0~£5535
[_pata Registerset.. | DROZ  |aQ 00000  0~65535
Brvelen) @rpti Sei DROS R 00000 0~£5535 o
NQ O
Iutput Set. = AS W o
1/O Display Set...
~ 3-Contact OK | Cancel |
5-Contact

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

Data Register Set Y PC Mode: Program
DRO1
ol |DR¥o. [ Tvpe [ vaiue
DRO1 N 32767
DRO2 N 32767
DRO3 N 00000
0f | CRO4 H 00000
DROS N 00000
CRO& n 00000
DRO7 N 00000
0f | Croz n 00000
DROY N 00000
€
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(i 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~DRES3 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;
DRD1 AQO02 mode 1, current mode, output 0 when stopped,;
DRD2 AQO03 mode 2, voltage mode, original value kept when stopped;
DRD3 AQO04 mode 3, current mode, original value kept when stopped:;
DRD4 AQO1 output value 0~4095 Analog output setting;
DRD5 AQO02 output value 0~4095
DRD6 AQO3 output value 0~4095
DRD7 AQO04 output value 0~4095
DRD8 1/0 interface hiding Refer to “Chapter 111: LCD Display and Keys> initial
screen” for details.
DRE1~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 ATO02 current Fahrenheit degree | ATO1~AT04 (4PT not connected)

DRCC ATO03 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 DREO during program running.

DRE1~DRE3 | Standby special status register

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

DRE5 A06 current value 0~2000 AT05~AT08 (4Al not connected)

DRE6 AQ7 current value 0~2000

DRE7 AO08 current value 0~2000

DRES AO01 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 A06 current value 0~4095 A05~A08 (4Al not connected);

DREE AOQ7 current value 0~4095

DREF A08 current value 0~4095

DRFO Standby special status register




Chapter 111 Programming Tool

View menu

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

View menu View function description
1/0 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/O Link Status Tool... Monitoring and simulation of internal W status of 10 Link (for RS485 only);
Analog tool... Monitoring and simulation of master analog input A0O1~A04 (for DC only);
Extended Analog tool... Monitoring and simulation of extended analog input A05~AO0S;
High-Speed input Tool... Simulation of the function of high-speed input 101 and 102 (for DC only);
AT Tool... Monitoring and simulation of extended temperature input AT01~AT04;
Ladder Toolbar Display of Ladder tool bar;
1 2345678 9ABC Znalog 1 EZnalog 5 ATl
T (3|, (@I, | . 3 7. L o0 = an || |l[ooe =t |[[ores e
x (7710002 3 2 L — o [ —— [/
z [{|[4/[H] [ Analog 2 Analog E;l 000.0 =l
0 123456768 94BCDETF 0.00 j ON 0-00 5V ||| =5 —
(a1 e T T e T | -
wox ~|  [A0HEA G 660D GG EABD | 2o ) "*jnajlj"g Sy ||| Jooe =
0.00 - ﬁ::rF : =" S E—
—-1° AT4
Value Terie o Analog & ) aoo.a j‘:
BS-Tol: 1 — j o 0.00 j\; ——
s-102: |1 Jiv Sy ol | —
ser Show current>3

® Analog input AO1~A04 corresponds to input 109~I0C;
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~AT04: 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 SG3 (as shown below) to begin new programming.

Select Type *

Station name |Staticn

{+ 5G3

{ 5Ga2v3

* Hew |553—1-3HR—A j |FED j

SG3-12HR-D

" Import |553-12HT-D Open
SG3-10KR-A

SG3-12KR-D

SG3-12KI-D J

SG3-20HR-A

SG3-20HR-D

SG3-20HI-D

SG3-20KR-A

SG3-20KR-D v

The programming operations under FBD are similar to Ladder, as described below.
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Menu, icon and status bar

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

SG3 - [Create FBD] - m] X

fileEdit _Operation View Window Help | !D

3] o] (%] ol ] (o] S () [ (]| &) &) & [

E-New Project
i Station

(T | (L] oo | o] el (A (=] [ X (5] ©

Prnjactl = =
en % Status: Stop offline Model:SG3-10HR-A | Page:1-A |Capacity:498 b

iD= L [
1. Menu: 6 menu options, including file operation, editing, SG3 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 SG3 and Write program into SG3; 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,

Lk \LI“M“M ‘Fh|71|‘ :’P"||| x| [4] coil, logic function block (LFB), special function block, scissors

operation, deletion and comment tool.

5. Status bar: It represents the current program, the connected SG3 status and other information.
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Programming

SG3 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.

i [ed B4 ead [As] o] oot ore] R [DR] (1] [Fog

[ anp | [ann 1] [NAND] awnl] [ or | [ Nor | | xom | [ woT | [ A= [sEvmet] [ BL |

7] P () o] Pl o) (3D R (9 P9 9 (F | P o) | ) (9 B ) (8] P M)
(5] L | e | o 2 L] | 521 | X (2]

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);

1 5G3 - [Create FBD] - [m] X

BN

e Edit Operation View Window Help

15
B

1 New Project
i Station

202
MD2
QoL
2 C

] koxd B4 food (28] i) P ] (o) fOR)
[ | (a7 (] ] [ | [wom | [om | [wow] (A5 | et oL |
FEEELEEREE S E S EE S

T (] oo |7 i (A | Lo < [
geiect Ver: *.* [Status: Stop [offline | Model:5G3-10HR-A | Page:-A [Capacity:500
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55

Simulation mode

SG3 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.

Fle Edit Operation View Window Help

EEe 0EW|<~ HuE

|
@@ Simulation mode

[ | ] | () o ] [ ) R U

Bl New Project
- Station

10 status and control

345673953

< (L] ) L I O
« A A O G T
Z

(8] 0| ool | [l (A (Al | [ | (4] (5]

< Tool

1 C

10 status and contral

K [KE(K

0 12345678 S2A2BCDETF

[0 F [ 6|66 6 66 616 [
BOIEHHREEE@EA

Simulation Ana...
[ Bnalog 1
=1 on
=T |

Q.00
OFF

X

[ Bnalog 2
I =1 on
Q.00 =i
J— OFF

—

1

Color changed
when enabled

and Analog

current value of
functional block

Preset value and ’.

mede: 1
Countez: 01

3

rAnalog S

0.00 jv
[ —

Cur Value: 0

Ere Value: 0

rAnalog €
=l

0.00 _'Iv
e

Analog 7
=l
0.00 v
jE——

Analog &
=]
0.00 Sy

j —

Show currenr.):l

Froject

| ver:1.10 | Status:Run |

ONLINE | Model:5G3-20VR-D | Page:01

|Capacity:492
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Online monitoring

SG3 - [Create FBD]
File Edit Operation View Window Help

Control mode (RUN, STOP

i

E[E (el

NECIBREFEEOEE CIE2E

and QUIT)

[ 8| 5] Bl [ oA (3

| | B+ New Praject
- Station

25 Tool
2345678 9LBC

2 [ [ @ EE E @
«AEEEEEERE 10 status and control

z [l AHE

0 12345678 SABCODE
wox | [0 [ ()4 (804 () [ (31| (0 2 ) T
K

F

W[H[E[E[E[E[H[H[ﬂ[ﬁ
—_—

32

&

mode: 1
Counter: 01

and

value
value of
functional block

Preset
current

[0 ] L] | ol | ol el (AW [ [ = || (X (5]

Color changed
when enabled

[ Ver1.10

| Status:Run | ONLINE | Model:8G3-20VR-D | Pager1-a |Capacity:499
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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;

87 5G3 - [Create FBD]

File Edit Operation View Window Help
HinEEIEEEEEEEEECEERNEE)
(0 (o | [] e]  |o] [3 o [ [) & [) [ [E

= New Project
Station

- () (L] oo | 77 i (A1 | (51| (% [5)
Bl Ver:1.10

| Status:Stop [ONLINE [ Model:SG3-20VR-D [Page:-A |Capacity:499

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.

5G3 - [Create FBD]

Fle Edit Operation View Window Help

mECGREFEEEECODEDEEE]
(2| [ ] ] o | o [

- New Project
i Station

main program control

Set Commenl\

main program control

- | |
EE Ver: = Status: Stop [offline [Model8G3-20vT-D

Page:1-A (Capacity:499
'g pacity:
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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 He

Tl

Select Model
3 °| Syrmbol =
Undo Ctrl+Z Y
7 Redo Ctrl+Y label symbol
i M32
I Cut Ctrl+X Qol
Copy Ctrl+C BOO1
Paste Ctrl+V N0l
Delete Del
Select All Ctrl+A

Clear Comments
Find...

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

Parameters List...

Properties Space OK I Cancel

LCD display and keys

Keys

The standard type of SG3 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 SG3 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.
O Power-on initial screen

Input status
B oN

LJOFF keys input Z01-Z04 status

B Z enabled and ON

Output status oZ e-nabled and OFF

B oy < Z disabled

CI0FF \ Z enabled

Mode

Run

Stop

At this time, the following keys can be used.

ESC Return to main menu
When the current value of DRD8 is 0 in the Ladder editing mode, the keys can
be pressed to display status of other relay coils (1/Z/Q © XIY &M< Na T

SEL+ T &S CoReGoASAT < AQ)

or Tl When the current value of DRD8 is 0 in the FBD editing mode, the keys can

be pressed to display status of other relay coils (I/2/Q & XIY &M < N < A
& AT < AQ)

SEL+« —> \oltage/current display mode when A05~A08 is displayed;

or < — Fahrenheit/Celsius display mode when AT01~ATO04 is displayed;

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

SEL+0OK Enter RTC setting menu

O Extended status display interface

Extended input status
B oN
LIOFF

Extended module  status
B Linked
@ Not linked
[] Not set

> 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)

VAN E— —
Coil M2x~3x, 2.012848678g

Being M, N, 2.ABCDEF
T.C,RorG 3.0123456789

3.ABCDEF
Analog input AO1~A04: 0~9.99V N
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 Press key: AO5 = 05.44mV
A06 = 02.57V = SELF— > | A06 =10.28mV
A07 = 03.94V = SE A07 = 15.76mV
A08 = 06.21V A08 = 20.00mV

Extended analog temperature input ATO1~AT04: -100.0°C~600.0°C or -148.0°F~1112.0°F

AT01=-0100.0°C Press key: AT01=-0148.0°F
AT02= 0600.0°C et | AT02=11120°F
AT03= 0193.2°C 3= AT03= 0379.7°F
AT04=-0017.1°C ATO4= 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 1V: Ladder Programming
Instructions—AQ analog output instruction.

AQO1 = 10.00V AQO1 = 10.00V
AQO2 = 20.00mV AQO2 = 20.00mV
AQO3 = A01 V AQO03 = 01.22V
AQO4 = V01 mA AQO04 = 04.88 mA

v

Run

A
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© /0 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 DRD8

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 1/0 interface by the keys SEL+T { or T {). The correspondence between the current value of DRD8
and 1/O interface display is listed below:

No. Display content of 10 interface Current value of DRD8
0 1/2/Q 101~10C, Z01~Z04, Q01~Q08 | Bit0: * displayed constantly and can not be
hidden
1 XY X01~X0C, Y01~YO0C Bit1: displayed when =0; not displayed when =1
2 M1 M01~M1F Bit2: displayed when =0; not displayed when =1
3 M2 M20~M3F Bit3: displayed when =0; not displayed when =1
4 M3 M40~M5F Bit4: displayed when =0; not displayed when =1
5 M4 M60~M7F Bit5: displayed when =0; not displayed when =1
6 N1 NO1~N1F Bit6: displayed when =0; not displayed when =1
7 N2 N20~N3F Bit7: displayed when =0; not displayed when =1
8 N3 N40~N5F Bit8: displayed when =0; not displayed when =1
9 N4 N60~N7F Bit9: displayed when =0; not displayed when =1
10 T TO1~T1F Bit10: displayed when =0; not displayed when =1
1 C C01~C1F Bit11: displayed when =0; not displayed when =1
12 R RO1~R1F Bit12: displayed when =0; not displayed when =1
13 G GO01~G1F Bit13: displayed when =0; not displayed when =1

Example of interface hiding function: For 1/O interface hiding, the Ladder/FBD program can be run directly to
control the current value of DRDS8, 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... ] @
Undo Cirl+Z Cact: Capacity: 2400free space.
Bl Redo Crrl+y 1/O Display Set >
Clear Comments Display LCD I/0 Set
Find y789ABC
. W ®/¥(X01~-X0C, ¥01~YO0C)
Replace...
v M1 {MOLl~MLF})
Sl i 789ABC
Symbol... v M2 (M20-M3F)
Data Register Set... irg Pl v M3 (M40~M5F)
Analog Ouput Set... L ~ -
NG Ot € i789ABC I~ M4 (M&0~MTF)
i 789ABCDEF .. v N1{NOL~N1F)
+~ 3-Contact i 789ABCDEF ../ v N2 {H20~N3F)
5-Contact
L: 123456 789ABCDEF .. ¥ W3 (N40-N5F)

W N4 (N&0-NTF)
W T({I0D1-TLF)
¥ C(C01~C1F)
¥ R{ROL-ELF)

L: 12345678 ™ G(GO1~GLF}

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

H: 1234567 89ABCDEF ..

Cancel
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2. Set “I/O display setting” as shown below: (the checked 1/O interface will be displayed)

If0 Display Set x
Display LCD I/0 Set
W X/Y(X01~X0C, Y01~¥0C)
W M1 (MO1~MLF}
[v M2 (M20-~-M3F)
W M3 (M40~M5F)
[+ M4 [M&0-~-MTF)
W N1 (NO1~NL1F}
¥ N2 (N20~N3F)
v W3 (N40-N5F)
¥ 14 (HE0~-NTF)
v T{T0l~-TLF)
W C{C01~C1F)
[ R{RO1~BLF)
W G{G01~GLF)

Cancel

3. Finally, use communication cable to connect PC and SG3, and download program into SG3.

After download, I/O interface “M01~M1F, M40~MS5F, NO1~N1F, N20~N3F, TO1~T1F” will be hidden:
SEL+T ! |In Ladder mode, the current value of DRDS8 is 1750, and relay coils are displayed as below
or T (1/2IQ & Me N e Te C o R e G o AlsASSATSAQ) < initial screen

% In FBD mode, the same method can be used to hide /O interface.
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Main menu screen

(1) Main menu screen when SG3 is stopped
On SG3 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 RTC SET CARD->PLC Read user Program from SD card
RTC SET ANALOG SET SET System setting
ANALOG SET PASSWORD RTC SET RTC setting
PASSWORD LANGUAGE ANALOG SET Analog setting
LANGUAGE INITIAL PASSWORD Password setting
INITIAL OUTPUT RECORD LANGUAGE Select the language
OUTPUT RECORD NET 10 STATUS INITIAL initially set Edit method
FORMAT Card OUTPUT RECORD | output Save r files to the card
NETCONFIG FORMAT Card Format SD card
NET 10 SET NETCONFIG Setting IP address, gateway and IAP
upgrade
NET IO SET 1/0 setting of network communication

NET 10 STATUS

1/0 status of network communication

(2) Main menu display of SG3 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
RTC SET 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 10 STATUS

NET 10 STATUS

Monitor J K NAI NAQ
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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 SG3 is stopped.
»When user program is modified, SG3 will automatically back up program in internal FLASH.
O Ladder diagram

-

T o
Row 1 {01 —-c04—t01-PTO1
“ NP].'—mOZ—(COI ““““““““
*|1p1 ROy | ;
4 §¥01-D—q04—(G01

Location of
character

Location of |
encoding i

______________________________

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 column8 only)
3. I = Space= I (Used for columns 2, 4 and 6, except the first row)
SEL+T/{ lleXeZeoQeoYeoMaeN oleKe Do To CeRe G e Fal(when cursoris
in columns 1, 3 and 5)
20Y¥YeoM ocNeTeoCoReGeHeLePoe S Fe ASe MD < Pl MX
AR DR MU« Q  (when cursor is in column 8)
(Ao voePos( (when cursor is in column 7 and coil in column 8 is Q, Y, M or N)
4. (oPos( (when cursor is in column 7 and coil in row 8 is T)
SEL + «/— Confirm the input data and move the cursor
T e 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 SG3 (RUN/STOP)
SEL+T/ 4 4 lines of program skipped after each press, namely page turning

SEL+OK

Inset a blank line above the current cursor
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Refer to Annex A: Keypad programming in Ladder mode for more instructions on key programming.
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O 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 —-Pl—->MX—>AR ->MU—-T...

rl 1 ré 1 r SU=SU 14 rl 1 re 1
1 | 1014 o1.00 | 14 | | a01 v | | |
l00.00  }TO1 | 000250 ko1 | 00:00 [RO1 | 402 V K01 | HO1
L 4 L 000200 4 Loo:00 4 L 0o.00v 4 L 4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | kao1 H | | 00000 Riop | 00001 Riop
| L 1 Hoi | oo2s0 pPo1| |Low]Q01-Q01 FSOL | 00000 FaSO1 | 00001 HIDO1
Wog-09 4 L oooop 4 L 4 L poooo 4 L pooo1 4
r 1 r 00000 7 r 1 rl 1
| 00000 Hop | |Lowd 00000 | Low] 00000 Hiop | o1 |
| 00000 FPIO1| |Lowl 00000 HIX01] |Low] 00000 FAROL | o001 Hiwo1
L ooo.014 1 L 00000 4 Lotooo 4 1 L pro1 4

Functional blocks Pl and AR are available for the following key operation:

r 1 r 1 r 1 r 00000 4

| 00000 Rior | QEL + < /—s | 00001 Riop Lowl 00000 Wiop | QBT + « /s |Lowl 00010 Hiop
| ooooo FpIOL > | oooo.1FPTO1 Low] 00000 RAROI|——— s Low] 00,01 FAROL
Looo.01d 1 Looo.otd 2 Lotooo 4 1 Looooo 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 —-PI > MX—>AR—->MU—-T...

TO1 Co1 RO1 GO1 ASO1
Ax= AO1 V V1= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= A02 V V2= 00000
OFF SU 00:00 G =00.00V V3= 00000
MDO1 PIO1 MX01 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 1} | V2=DRO1

Functional blocks Pl and AR are available for the following key operation:

PI0L PTol 101 o1
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ </
P¥= 00000 SEL* <> | T1i= 0000.15ec || V2= 00000 BB vas 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

O DR register

(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

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

DRO01 = 00000 DRO05 = 00000
DR02 = 00000 SEL+] DRO06 = 00000
DRO03 = 00000 _ DR07 = 00000
DR04 = 00000 DR08 = 00000
Mo Move the cursor
OK Confirm the operation
SEL Enter editing mode (for modification of DR display number or preset
value)
SEL+SEL Edit the preset value of DR and modify value type
SEL+ T 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 4 lines of program skipped after each press (page turning)

© Other menu items

(1) Clear program (clear RAM and password)

(2) PLC->SD card: Write program in SG3 into SD card

(3) SD card ->PLC: Read program stored in SD card into SG3

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

Tl

Move the cursor

OK

Execute instruction

ESC

Return to main menu




Chapter 111 Programming Tool @

(4) System setting

content default
ID SET ID SET 01 |- |[ID setting (00~99)
REMOTE I/O REMOTE 1/O N - |Remote 1/0 Mode
(N: none M: Master S: Slave)
BACK LIGHT BACK LIGHT g - |Back light mode

(\: always light > light for 10s after pressed.)
M KEEP M KEEP v |2 |M: non-Volatile (\:Volatile x: Non- Volatile)
1/0 NUMBER 1/0 NUMBER 0 |=> [Setting expansion I/O module number (0~3)
9
\/

I/0 ALARM I/0 ALARM Siren setting when is not available to Expansion
/0 Points (V:Yes xNo)

C KEEP C KEEP g - |in stop/run switching, Counter Present Value
Keeping (V:Yes x:No)

ZSET ZSET g - |Enable or disable keypad input Z01-Z04
(V:enable x:disable)

RS485 SET RS485 SET 03 | |Setting the form and baud rate of RS-485

DATA REG. DATA REG. U - |Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)

MEMORY SET

M/S SET

*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:

MN e Move the cursor

SEL Begin setting

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

2. Remote 1/0 = NoM<S<N

3. Backlight, C holding, Z setting = >«

4. M holding, 1/0 warning = Ve x

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 1/0 is used, the master mode must be set as M (master) and slave mode as S (slave). Master remote
1/O setting is as follows:

Master Slave
Remote input X01~X0C | « 101~10C
Remote output Y01~Y08 | —» Q01~Q08

% Refer to Chapter VII: Function Specification of 20-point RS485 high-performance Type for detailed instructions on
use of remote 1/0 and I/O link functions.
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(5) Clock setting (RTC)

RTC SET \‘ Firmware version

Year Month Day |4 \

| Week Hour Minute

At this time, the following keys can be used:

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

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

1. Cancel the setting

2. Return to main menu

ESC

*Week is computed automatically based on the set year, month and day;

% RTC accuracy:

Temperature Error
Normal temperature+25°C 33 sec/day
-20°C/+50°C 36 sec/day

RTC summer time/winter time setting
SG3 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 SG3 Client or Keypad, as shown below.
1) SG3Client

Operation  View Help
Link...
Network set...

) SD Card G Week |Fp PC Clock
IAP Update »
Menitor Hour:Minute 8 * | 4%

RTC Set x

Time Set

Simulator

Simulator Control

Year.l’.’cnth.:'ay| 21 |. | 11

Run Ctrl+R - =
B siop Ctel+T Daylight sawving
Power Mode: |NO i
Pause Cirl+U Surmer
Quit Ctrl+Q
Read E |_ J b: | J 2 |_ J
e Winter
Write
Compare... M- 1 D: |0
Check Error
I RTC Set... I Time Zone
Analog Set...
nalog Set [ Enable UIC |g -
Password...
Language

Module System Set...
.

Caru::el|
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Rules of summer time/winter time setting:
@O Month (M) range is 1~12;
@ 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
RTCSET Vx.x SUN/WIN SET SUN/WIN SET
2009.05.07 Press| | NO Press "SEL” twice EUROPE H: 01
Thur 10:40 R — I SUN M:02 D:00
No European standard WINTER M: 09 D:00
displayed . .
SUM/WIN SET SUM/WIN SET
Press “SEL” once Press “SEL” once
- o | USA H: 02 . | OTHER H: 01
USA standard displayed SUM rl[: 02 D: 02 User-defined SUM M: O]. D: 01
unchangeable WINTER N:10 D:01 interface  displayed WINTER M: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.

SIMAWIN SET . 2009-5-3 8:.00 2009-10-25 8:00
OTHER H: 08 Time — —%p
il M:05 D01
WINTEE M:10 D: 00 2009-5-3 9:00 2009-10-25 9:00
Sumumer Winter
(6) Analog setting
A1: Gain: 010 > |Gain (0~999), default value is
10
A01 = Gain: 010 Offset: +00 - |Offset (-50~+50), default value
is0
Offset: +00 A 2: Gain: 010
A02 = Gain: 010 Offset:  +00
Offset: +00 A3~A8...Gain+ 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-> A50/A06 >
A07/A08

SEL Begin setting

SEL+ « — Move the cursor

1. Gain=000~999

2. Offset=-50~+50

OK Confirm the setting

1. Cancel the current editing

2. Return to main menu (save the edited data)
% V01 =A01*A01_gain + A01_offset

SEL+ T

ESC

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

Password setting , Password setting V
x
_—
0000 *xrl

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 4 Password input 0~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 AO0O~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

Main menu Level A Level B Level A Level B

password | password | password | password
Ladder diagram N \
Functional block \/ V V
FBD N V N
Parameter \ V
Run/Stop \ \
DR register \ V
Clear program \ \ \
Write in memory card V \ V
Read from memory card \ \ \
System setting \ \
Clock setting P X
Analog setting \ \
Select language \ \
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 > | French
ESPARNOL ~ | Spanish
ITALTANO > | Italian
DEUTSCH > | German
PORTUGUES > | Portuguese
>R v > | Simplified Chinese
POLSKI > | Polish
TYCCKIA * | | Russian
TURK';E - | Turkish
™ Move the cursor
OK Select language
ESC Return to main menu

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

A language followed by “*” represents HMI language list selection, which may only be Russian or Turkish;

% Press T or | 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 o/
FED

Press the following keys at this time:

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

O —
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System error display and action

Important system modules are monitored by SG3 during power-on and running. In case of abnormality, the

corresponding error code is displayed on SG3 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 SG3 stopped Contact the supplier.

Vpd ERROR Power-off circuit error SG3 stopped Low voltage; load the

correct voltage;

PROG ERROR User program unavailable SG3 stopped Download the user

program again

LOGIC ERROR Logic error of FBD program SG3 stopped Logic error of user

program; modify the user
program.

EXT.ERROR Extended I1/O error (“I/O” warning|SG3 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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Chapter IV Parameter Transfer
In SG3, 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 SG3

All data in SG3 exits in the integer form. Take the displayed parameter “A01 = 9.99V” for example: “9.99” is stored
in SG3 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 SG3 in the integer type; AQ01=3.37V is stored as 337 in
SG3 in the integer type. When AT01 and AQOL1 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(G01), as 2.34s when transferred to B002 (T01 time base 0.01s), as 23.4s when
transferred to BO0O3 (T02 time base 0.1s), and as 234s when transferred to B004 (T01 time base 1s) and B005 (C01).

BEQO1
| AQ
BOo1 i. |=
;ilgi}-
mode: 1
Analog: 01
Cur Valuel
Cur ValueZ Eooz
Ref Value: 0.

mode: 1
Timer: 01

E003 Cur Valuel:
ﬂ Fre Valuel
5 ‘;

mode: 1

Timer: 02
Cur Valuel: EO04
Fre Valuel:
:ilgiit;
BOOS

mode: 1

Timer: 03
c: Cur Valus

Fre WValus

mode: 1

Counter: 01

Cur Value: &
Fre Value:
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Example 2: Current value of MD is transferred to another functional block as the preset value.
It is simulated that BO06(MD01)=430 and 430 is transferred as preset value to other functional blocks, where AQO1

is automatically 4.30v, BO0O1(G01) is 4.30, B0O02 (TO1 timing setting 0.01s) is 4.30s, BO03 (T02 timing setting 0.1s) is
43.0s, BO04 (T0O3 timing setting 1s) is 430s and BO05(CO01) is 430.

BOO1

mode: 1

MD:-01
Cur Value:

Fre Valuel:
Pre Value2:
Fre Valued:

1
7
2

23

Analog: 01

Cur Valuel: EBooz
Cur Value2: =08

Ref Value: 0.00 ﬂ
LY

BOOZ mode: 1
Timer: 01
Cur Valuel-"0.00
Pre Valueli 4._30
mode -
Timer:
Cur Valuel: o.0
Pre Waluel: 23.0 i
mode :
Timer:

mode: 1

Cur Valuel:y 0
Fre Valuell 430
Counter: 01
Cur Value: 0
Fre T."=.:I.1.1.



Chapter IV Parameter Transfer

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, SG3 will take the upper or lower limit applying the preset value of T as
T preset value. This method is used in SG3 under other similar conditions.

Example 3:

B006(MD01)=30000 is transferred to other functional blocks as the preset value.

When transferred to B002 (T01 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 T01;

When transferred to B003 (C01) as the preset value, it is automatically 30000 as 30000 is within the range of C01;
When transferred to B0O04 (ARO1) as the preset value, it is automatically 20000 as 30000 is higher than the upper
limit 20000 of AROL.

MOl
m EOOL E0DZ
@ @

MO0l mode: 1

Cur Walafe: 20000 Timer: 01
Fre ifalwael: 20000 Cur Waluel: 000
Fre ValueZ: FPre Walugl: 33.39

Fre ifaluel: 1 E0032

made: 1
Counter: 0L

Cur alue: 0
Pre Walug: 20000

E003

mode: 1
AR:01

Cur Wa 0
Lewsl 1: 20000
Lewel2-0

MaxL:0
St8p: 0
Bate: 1
Fain:0_00
Off=et: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 (T01 time base 0.01s) as the preset value, it is automatically 00.00 as -1000 is lower than
the lower limit 0 of T01;

When transferred to BO03 (CO01) as the preset value, CO1 preset value is automatically 0 as -1000 is lower than the
lower limit of C01;

When transferred to B004 (AR01), AROL preset value is automatically -1000 as -1000 does not exceed the lower limit
-10000 of ARO1.

E00Z
ATOL

i

mode: 1
vilut(iEEE:E> Timer: 01
Cur ifaluel: 0 00
Fre Ualuel:

Eo0z

— &

made: 1
Counter: 01

=

Cur ifalue=: 0

Fre Ual

E003

mode: 1

AR 01

Cur Value: 0
Level
LewvelZ: T
MaxL: 0

St3p: 0

FRate:1

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

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

Symbol [ A v P 4 F 4+ |(N.O/N.C)
Digital Input | i 12(101-10C/i01-i0C)
Keypad Input z z 4(Z201-204/201-204)
Digital Output Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Auxiliary Coil M M m 127(M01-M7F/m01-m7F)
Auxiliary Coil N N N N N n 127(N01-N7F/n01-n7F)
Counter C C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(TO1-T1F/t01-t1F)
Network Input J j 63(J01-J3F/j01-j3F)
Network Output K K K K K k 63(K01-K3F/k01-k3F)

Digital input 1
Based on point of different machine types, SG3 digital input I is 6, 8 or 12 points.
% The latter 4 inputs 109~10C of 12-point input type are analog input, which correspond to A01~A04.

Key input Z
SG3 key input Z is also digital input. For H type and RS485 type, the input point is 4 when Z is set effective and key

input is enabled.

I/0 NUMBER: 0

I1/0 ALARN
gzgipi Key Z is set effective,
J i ———_ J ~~~._| status Z01-Z04 displayed.
[1.1234567808BC. | _.---

Q. 12345678

STOP Thur 08:43

Digital output Q
Based on point of different machine types, SG3 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.

IOl Qol

|
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, MO01 is input coil, and output coils
Q02 and Q03 are set ON when MO01 is ON.

I
001 |

o0z

1
OF O @

Q03

% In case of power failure of SG3, 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 Remote I/0
Current ID: 1 DY
{" Master
New ID{00-99): 1
" Slave
Set Expand I/0
: [0 = ID SET
I/0 Num ] T
[T Back Light REMOTE Ifo
[T I/0 Alarm ™z set
BACELIGHT
R5485 Set DR Format Set

Comm. Mode:|8/N/2 - {* Unsigned
Baud Rate: [35400 ¥ " Signed
Coil Record

* None (" M i N Cancel

Range: |01-10 SUM=0

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 ATO1 flag Output ON in case of error in channel | of extended temperature
module 4PT

M35 ATO02 flag Output ON in case of error in channel 1l of extended temperature
module 4PT

M36 ATO03 flag Output ON in case of error in channel 111 of extended
temperature module 4PT
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Output ON in case of error in channel 1V of extended

M37 AT04 flag
temperature module 4PT
M38 RS485 receiving icon Output ON when RS485 receives data
M39 Network  communication  port L .
L Output ON when network communication port receives data
receiving icon
M3A Counter direction flag Counter mode9 “high speed input counter” Counter direction
M3B~M3C | Reserved
M3D Receiving completed . .
. Used for MODBUS instruction
M3E Error indication ) )
- - (MU instruction)
M3F Timeout judgment

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.

I|:||3 NOl
oot |1 O
NOl Qo4

|
005 |

Q

Qos

Q06

Timer status coil T

O

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 preset 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.

o1

0oz

1
z J ooo.o
005, o Tol1

TOl

Qo4

O_
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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 MO02 is reset. Assuming the counter is set to count up, when the count
of 104 rising edge recorded by C01 reaches the preset value 2, coil C01 is set ON to make Q05 output ON and enable

MO02. After M02 is set ON and counter CO1 is reset, both the current value and coil status are reset to 0.

T04 col 1
Mogd ooo00o
02 O— oooooz [ F9L

MOz
Col QokE
003 O
Moz
o0d O
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Network input J
J is a remote 1/0O 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 1/0. As shown below, Q1 and Q2 are set ON after JO1 is

enabled.
JTl Qo1
001 | O_
Qoz
002 Q

Network output K
K is a remote 1/0O 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 1/O.

I01 EOLl
001 a i
Eol 004
002 (o
0OS
003 (]
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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 -4k 4} (NnouNC)
) For functional block
Lo Hi
use
Extended input coil X X 12(X01-X0C/x01-x0C)
Extended output coil Y 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-H1F)
PWM P 2(P01-P02)
10 LINK L 8(L01-L08)
SHIFT S 1(S01)
F F 31(FO1-F1f)

Positive Edge Trigger - Pulse Output (D)

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

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

scanning cycle, and Q01 output is set ON in a scanning cycle.

101 fl Qo1
005 I | |
101 OFF ON
ON
D OFF CFF
1<—>11 scanning cycle
I I
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.

Itlll i:l Qo1
006 | l/ll
101 oFr | M OFF
oN
d OFF CFF

1e—> 1 scanning cycle
v o

Q01 OFF OFF
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Output Instructions

Set output instruction (A)
When the control condition of set output instruction (SET instruction) changes from OFF to ON, the instruction
controls and maintains coils Q and M ON, it is not required to keep the control condition ON afterwards, and output

Q or M keeps ON till it is controlled by other output instruction.

I EII 1 Qo1
Q0T | T
01 OFF O OFF
O
Q01 OFF

Reset output instruction ()
When the control condition of reset output instruction (RESET instruction) changes from OFF to ON, the instruction
controls and maintains coils Q and M OFF, it is not required to keep the control condition ON afterwards, and output

Q or M keeps OFF till it is controlled by other output instruction.

1?1 Qo1
Q08 | l
101 OFF | ON | OFF
Qo1 o
OFF

Pulse Output Instruction (Flip-Flop) (P)

When the control condition of pulse output instruction changes from OFF to ON, the instruction controls and
maintains coils Q and M ON, and when the control condition changes from OFF to ON again, it controls and
maintains coils Q and M OFF, and so forth. In the following example, Q04 output is ON when coil 103 changes from
ON to OFF, and the output is OFF when coil 103 changes from ON to OFF.

i0= [min Y
Q09 [ T
103 OFF OIT | OFF OIT| OFF OMT| OFF
03
Q0 OTT OFF O 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 MO1 is enabled, coil FO1 outputs and the current value is updated every 10s.

MOl FO1 z |
3 oo0n

O = 201 FO1

aol10 |

Fol MOz

Q
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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~AT04)
Analog output AQ 4 (AQ01~AQ04)
Add-Subtract control AS AS 31 (AS01~AS1F)
Multiply-Divide control MD MD 31 (MD01~MD1F)
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 (DR01~DRFO0)
MODBUS 15 (MU01~MUOF)
Network analog input NI 31 (NIO1~NI1F)
Network analog output NQ 15 (NQO1~NQOF)

The current value of analog quantity (A01~A08, V01~V08, AT01~AT04, AQ01~AQO04) and functional blocks
(TO1~T1F, CO1~C1F, ASO01~AS1F, MD01~MD1F, PI01~PIOF, MXO01~MXOF, ARO01~AROF, DRO01~DRFO,
NIO1~NI1F, NQO1~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.



Chapter V Ladder Programming Instructions

Timer Instructions

SG3 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

7 @
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 below.

Symbol | Function Available coil type Range
® Timer mode (0-8) Digital input 101-10C/i01-i0C
@ Timing unit Timing range Key input Z01-Z04/z01-z04
1:0.01s 0.00-99.99s Digital output Q01-Q08/q01-q08
2:0.1s 0.0 - 999.9s Auxiliary contact MO01-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 YO01-Y0C/y01-y0C
OFF: Timer running continuously RTC RO1-R1F/r01-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/fO1-f1F
Network input coil JO01-J3F/j01-j3F
Network output coil K01-K3F/k01-k3F

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

*When M-KEEP 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.

_® Il:|ll TOl o
002 [ [ } To1
_@ 101  OFF ON OFF ON OFF

T01 OFF ON OFF ON 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.

-
@—®
O,

TOl

1

1
0000
000§ T01

Timing relay functioning

OFF

Edit Contact/Cail

¥ | & | u | w
Timer
T |01 - {'Jl—lFJM
Function

Mode 1 - {0~&2 —-[, T:

On-delay timer mode 1

Enable ' |
Outpt ] 1

Time Base:|15EC A

Current Value: SEC
Preset Value:|0005 SEC

Preset Type:|N -

Direction Set

Reset Input

Contact Contact ,_

X
T ]c >
Jutput Type
o -[
" P

E)

=]

Cancel ‘

®

Variation of current value of timer

< >

)

Timer output point (TO1-T1F)

OFF

< Reset relay functioning
Current value of timer=0

OFF

ON

t=Preset value of timer

OFF

% 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. Cait Comacy/Col <

¥ | & | M | n T ]c a0
Timer Output Type
| | v -
T 01 (01-1F) Symbol -~ rp

Function

Mode 2 - {0~6: -[, 7: B)

On-delay timer mode 2

O
@1 © le

@ EMHCW—

Reset - ||

(::)_d Ommtlum f 1

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

Direction Set Reset Input

1‘01 2 Contact ’— Contact |1 - W
3 Q000
0005 101

I D l 0K | Cancel |

Reset relay functioning » < Variation of current value of timer —> 4—Reset relay functioning
Current value of timer=0 @ Current value of timer=0
Timing relay OFF ON ON OFF
functioning —» 1 e <4 P>

OFF G t=t+2 ON OFF

Timer output point
(TO1-T1F)

Reset relay functioning OFF @ ON 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 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 T01 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

¥ | |m

Timer

O
®
&

Function

Mode 3 - {0-

TOL 3

2

IUJ.{

aluls

0010

]» TOl

Direction Set

Reset relay functioning
Current value of timer=0

T fo1 - {-Jl—lF)M
0ff-delay timer mode 1

Enable | '
— il —
Ouitpit | ‘

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

Contact Contact - ’?

X

o]

=

Output Type

| v

-1
r ol

~6: —[, 7z EB)

Reset Input

o ]

Cancel |

« O

Variation of current

—

“— Reset relay functioning
Current value of timer=0

Timing relay OFF ON OFF
functioning
Timer output point .E OFF ON |<— t - OFF
(TO1-T1F) ®
L Qo
Reset relay functioning .
jiming Y orE ON OFF ON ON|  OFF
functioning
Timer output point  ~pg ON |4 t »OFF |on T I_
(TO1-T1f) — ot
Reset relay functioning EE @ ON 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 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 T01 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/Coil x
_( ) ¥ S | w T e l»
Timer Output Type
Tl o
T |01 =| (01-1F) S 1
o ron sl 2464
@ _@ Function
Mode 4 - {0~&: —[, 7z B}
@ 0ff-delay timer mode 2

Enable | '
it
Output | ‘

Time Base:m
Current Value: SEC
Preset Value: 'IIIIIlIJ| SEC

TD.’L 3 :“--]- Preset Type:|N - ’—

0010 T0]
I Dl Contact Contact |T - ,?

Direction Set Reset Input

0K | Cancel |

Reset Vr‘elléy fuhctibhing_b g Variation of current ; | ‘ 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 OFF ON OFF
TO1-T1F

Reset relay functioning  App

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 | u | = T ]c A

Timer Output Type

& -[
T |01 v| (01-1F) Symbol
{ ) Syme « re

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

Flash timer mode 1

Enable _J |
Outpnt _JTLTLTLT]

Time Base:m
Current Value:,i SEC
Preset Value:’ﬁ SEC
TOLl g Preset Type:|H -
3 Q000 Direction Set Reset Input
0010 Tol Contact Contact ,_
[ x| Cancel |
Reset relay functioning Variation of current Reset relay functioning
Current value of timer=0—4- value of timer Current value of imer=0
Timing relay

functioning

Timer output point
(TO1-T1F)

t=Preset value of timer
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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 TO1 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/Caoil x

Y | & | |u T e «l»
Timer Qutput Type

T |01 «| (01-1F) Symbol ?‘[ )

[l
@ Function
Mode mv (0~6: -[, 7: P)

Flash timer mode 2

-
-

Enable I |
Reset | |
Outpit |t|t|||[|[|t|[|

Time Base:m
Current Value: SEC
Preset Value:|0010 SEC
6 Preset Type: N - ’_
Tol 3 aonoo Direction Set Beset Input
66]:6 Tol Contact Contact |T - ,?
I0l
OK | Cancel |
Reset relay functioning > Variation of current > Reset relay functioning
Current value of timer=0 value of timer Current value of timer=0
Timing relay
functioning
t t t t
Timer output point

(TO1-t1F) t=Preset value of timer

Reset relay functioning
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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 TO02 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 TO2 reaches the preset value 1.0s; TO1 is restarted when the two timers are reset by the
rising edge of T02, and so forth.

Edit Contact/Coil *
¥ | x | » |u T e 4l»
Timer Output Type
o1 | (o1- Cisl @
T a1 {01-1F) Symbol & o
Function
®— Mode 7 - {0~6: -[, 7 B}
o Flash timer mode 3
@ TTx I l
o Tx | 1l |12| 11 |13| 1] |13
T01 To2
= - - Time Base:|0.15EC v|  [0.1SEC ~|
Fa 2 ) rrent Value: SEC SEC
:[ooz.s :I’ml {aaz,o]mz Cosrent Valued |
b e Preset Value:|002.5 SEC [001.0 SEC
Preset Type:|N hd | -
Direction Set Reset Input
Contact Contact |Low ’_
OK | Cancel |
% The two timers of mode 7 cannot be used in other place of the same user project.
- Reset relay functionin
Reset relay functioning ; | ¢ Variation of current y| f g
. Current value of timer=0
Current value of timer=0 value of timer
Timing relay
functioning tl] t2
Timerl output point
(TO1-T1F)
Timer2 output point
(TO1-T1F)

t1=Preset value of timerl
t2= Preset value of timer2
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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 | u T ]c ki

Timer Output Type

o -1

( | (01- Symbol

_@ T |01 {01-1F) Symbo ~ b
Function

<2>

Mode 5 - {0~6: -[, 7: P}
Stopwatch

)

Time Base:m
Current '«'alue:’i SEC
Preset Value: 'IIIII2III| SE
Preset Type:’m l—

Pause Reset Input

Contact |[Low « Contact |[Low -

TO1 8 |
3 aooo o1
bozo | OK | Cancel |

3]

Timing relay

functioning

Paused

Reset

Current value
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Counter Instructions

SG3 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 101-10C/i01-i0C
@ Counting direction coil Key input Z01-704/z01-z04
OFF: Count up (from 0 or current value to preset value) Output coil Q01-Q08/q01-9q08
ON: Count down (from preset value or current value to Auxiliary coil MO01-M7F/m01-m7F
0)
® Reset coil Auxiliary coil NO1-N7F/n01-n7F

ON: Current value of counter is reset to 0, and output
coil is OFF;
OFF: Counter continues counting, and output coil is

ON after completion of counting;

Extended input

X01-X0C/x01-x0C

Extended output

Y01-YOC/y01-y0C

Current counting value of counter, range: 0~999999

RTC output coil

RO1-R1F/r01-r1F

Preset value of counter, range: 0~999999

Counter output coil

CO01-C1F/c01-c1F

@ Q|®

Counter code (C01~C1F, 31 counters in total)

Timer output coil

TO1-T1F/t01-t1F

Analog  comparator | GO1-F1F/g01-g1F
output coil

NO contact Lo

Filter coil FO1-F1F/fO1-f1F

Network input coil

J01-J3F/j01-j3F

Network output coil

K01-K3F/k01-k3F

% The preset value of counter 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.

-®_

col 0

_® 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 MO1 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

N Y | w | c |z <]

Counter

C |o1 «| (01-1F) Symbol

Function

Mode 1 - {0~9)
@ Counter without owvertaking and without
®

P

power down retain current value

Pre vale2)

¢

Cur vel [ (TG0 T3 (1] (10T Tolalaliahily Tl

Current Value:,i

col 1 Preset Value:|000020|

MOld 000000 Preset Type:|m =

000020 001 Direction Set Reset Input

IOZ Contact |M -||01 Contact |I - ||02

OK | Cancel |

o ]
G 20 !
®

L R L L I O D T A R R B B B R R R R B

loltololzy1V212V1V110) |19)119)20\20)20) 0)20)20)20)

Counti Ise input l_1_
ounlngpuselnpuI |__]__.l_:|

@ OFF ON OFF ON

@ ON OFF ON
OFF ON| OFF ON OFF

* In this mode, the current value of counter is initialized to O (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 |u |w | € WR i

Counter

@ c [ox ~ (m—lnm
Function
®

Mode m- (0~5)

—® Counter with overtaking and without

power down retain current wvalue

Fre val=24
(eI 5 e e 6 2

col 2
0ld 000000
oooozo [ €01
102

Current Value:’—
Preset Value:| 000020
Preset Type:|N -

Direction Set Reset Input

Contact |M «| |01 Contact |1 - ’?

=]

i

©, 20 |

S N A i e v D e Tl J I O TN I Ei iy P O e
() 10119119\ 20\ 20 21\ 21) 20) 20\ 191 19) 181 18! 0 01 19! 19! 20! 0 | 20!

Counting pulse input . -I__J‘__ i
l ' o o
( : ) OFF ON OFF ON
© —
( : ) OFF ON OFF ON | OFF |ON|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. 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 stopped and C01 output is ON after the preset value 20 is reached.

P 9

_®_
O
®

col

2

MOld 000000
oooozo [ €01

102

Edit Contact/Coil

K

| u | w |z c ]R

Counter

C |01 «| (01-1F) Symbol

Function

Mode 3 w {0~9)

Counter without overtaking and with
power down retain current wvalue

Pre val=20

v I T T T T libals Fufal
bie [ o

Rese ) |

Datpur I I I

[ =]

Current Value:

Preset Value:|000020
Preset Type:|N -

Direction Set Reset Input

Contact |M - | |01 Contact |1 - l?

OK | Cancel ‘

% Mode 3 is similar to mode 1, 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.

% 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 MO01 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/Caoil 4
K | M | w | T C ]R 1»
Counter
c |n1 | (01-1F) Symbol
Function

Mode 4 - (0~9)

Counter with owvertaking and with power
down retain current value

2

By =i
@ Cur vl Llislohalal Bibalali STels el shalo afolio
®

it 1 Tt
Rese | N

Current Value:’i
Preset Value:|000020
col 4 Preset Type:|N -

MOld 000000
000020

Contact |M ~| |01 Contact |1 - | |0z
I02

¢
®

Direction Set Reset Input
col F

OK | 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 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.
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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 preset value, and the current value is O after resetting, power failure or 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 C01 output is ON and counting continues after the preset value 20 is reached.

Edit Contact/Caoil *

K | » | w |z = lR 4]

Counter

C |o1 =-| {(01-1F) Symbol

Function

Mode 5 - {0=5)

With owertaking and without power down
Compare Counter

2

Pre val=26
Cur v ) ERR ST el T [
Dt 1 |
Reaci |
Thatpul _]-_——I_]-I_

? @
@@Cf

col s Current Value:
MOld4 000000 col Preset Value:|000020|
Preset Type:|N -

Direction Set Reset Input

Contact M - IF Contact (I - ,?

I0z

OK | Cancel |
®=5
__________________________________________________ =
©) 20 :
TaAaTTtTTTTr T r|aaTTrTT T T TTTrTaTTr/aT T T rTTT T /AT rT
: o :19:19:20:20:21:21:2’0:20:19: 19:18:18:19:19:20: g : o : g : g :
r-o--tetedotode o4 Lol Ll
Counting pulse input T
| | o e

OFF ON OFF ON

©,
G) 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.
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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 e

K | M | n | € ]R 4]

Counter

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

Function

@ Mode g - {0~9)
®

2

With owvertaking and with power down
Compare Counter

Fre vitkedil
_@ (S U 0 1 e )

@ MU TS

¢

i | T
Resel |

col 6 Current V’alue:’i
MOld 000000 Preset Value:,m
[oooozo]‘ ol presec Typeify <] [
I02 Direction Set Reset Input

Contact |M - ,? Contact |1 - ’?

@ 20
B D i B S Ay A R Ry B R A I R R R B i
@moder2s  lolzlzlzlz2lzl lotz111212! 3!
@Mode3,4,6

| R

| 1 | 1 I | 1 J | | | I | | | [

(ol sl 1212131 1 1 1 1 1 1314141515161
IOI}I'IIZIZI‘?I 1 I | | | I3I4I4I515I5I

Counting pulse —_——————
T r
input |. -L-d_ :I |_
SN I
Power supply ON OFF ON

©)
@

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

% 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 mode?

@ 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.

Edit Contact/Coil

]
s}

K | | w |z

Counter
¢ |01 -| (01-1F) Symbol

Function

(:) S
®
O

_4<:>
(1) -7

7
I014 000000
osoooo [ ©0%
MOE

(: 5 2 050000

() fTototstnlala

1499991'50000150000}50000] 0

L

—

&
IR -

1
]
]

OFF

HONES

oo

isj

OFF

O

CFF

Mode 7 -

(0~9)

Scale Input Counter

Fre w34

Cur v Telola 1T T 3 HGhobabole felala T Tl

| |

Current Velue:’i
Preset Value:|050000
Preset Ty‘pe:,m ’—

Input I1/I2

Contact |T IF Contact |M - “35_

Reset Input

o ]

Cancel |
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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;

I03 col 7
1 101 ooooeo
004 I O_ oooioo [ €O%

co1 Q01
005 _{I
Qoz
006 ( )
100
Preset value . ‘ . . . . . . . )
0 1§ 1 2 d 2 i . 1991099 100§100i1001100:1001100§1008 0 §{ 0 § 0 i}
Current value ' ‘ [ { ' ' ' ' ' '
Counting pulse _I J LI _I _l _l -
ON | OFF
input 101
o OFF |0|\
Enabling input
103 OFF ON OFF
Reset input MO1 OFr ON Orr

Output C01/Q01  Scanning cycle
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High-speed counter mode 8 (LKHZ input counter) (DC powered versions only)

The Mode 8 High Speed Counter can use either input 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

@ @ ® © O ©

Counter code (C01~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 | |w |z c | «l»
Counter
¢ [for <] (01-1F) Symbo1
Function
Mode [z <] (0-9)
1K Hz Input Counter
o e 4 et -t
e e 15 ok 13 op 5]
M e
AESARERARTARE poon En)

Value:
ue:|05 03 Off

000003 et el S
Contact [ ][0T | contace [ ][
nnnnn :
@-=s
Q=015 0is | 01Is  o0Is | OIs | 0ls
@=-5 = 3 = 5 T 4 T 3 T 4
=3

OFF On OFF

i
%
-
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High-speed counter mode 9 (LKHZ 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 Symbol | Description

input counting of the maximum 1KHz AB phases of 101 (A) @® High-speed counter mode 9

ahead of 102 (B); the current value of counter is (0~999999), &) High-speed counter input, 101, 102

counting is stopped and output coil is ON when the counting ® Reset coil

. . ON: Current value of counter is reset to O
value reaches the preset value; the current value of counter is

OFF: Counter continues counting

reset to 0 and output coil is OFF after resetting.

@ Current value of counter: 0~999999
® Preset value of counter 0~999999
® Counter code (C01~C1F, 31 counters in total)
Edit Contact/Coil *
K | | w |z c ]R R

Counter

c v {01-1F) Symbol

Function
Mode 9 - {0~9)

LB phrase counter

Current Value:’i
Preset Value:|050000
Preset Type:|N

Input Il1/I2 Reset Input
3“ e Contact (T ol 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;

SRR NN R R N RN R AR R NS RN R RE R NS
R S N N S N O N S N B R S N I N R N A

Input pulse counting 0 X 1 X 2 X 3 X //_X 100 X 1OOX 0 X 1 X 2 X 3
Enabling input —\ / —
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Real-time clock (RTC) Instructions

SG3 includes 31 independent RTC functional blocks, and each block has 6 operating Clock setting V3.0

modes (mode O~mode 5) and 6 parameters. Display of functional blocks and meaning of 2009.04.30

each parameter under Ladder are provided below. Thur 13:30

Svmbol Description

Set minute of RTC OFF
RTC code (R0O1~R1F. 31 RTCs in total)

_@_@_ @ RTC input in the first week
@ |RTC inout in the second week
@_ @ @ @ RTC mode 0~2: 0. internal coil mode: 1. dav mode: 2. week mod

@ | current hour shown bv RTC

@ ®  |current minute shown by RTC
© Set hour of RTC ON

@ set minute of RTC ON
Set hour of RTC OFF
©

RTC mode 0 (internal coil)

In RTC mode 0, coil R is used as internal coil and preset value is not required. In the following example, R0O1 is

mode 0 and its status varies with the control condition 101.

Edit Contact/Coil e

M | n | |c R ]G i

Real time clock

R |01 | (01-1F) Symbol

Function

Mode v (0-5)

Internal Coil

IUII ROL
/ 0= U
001 | '\_, l: } ROL
Current Value:[10:07

Preset Vﬂlue:’?: ,FSEC,?: ,FSEC

ON hour:minute
101 OFF OFF ¢ ’

on
RO1 CFF QFF

0K | 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 | w | T |c R ]G |
( ) ( ) Real time clock
R |01 ~«| {01-1F) Symbol

Function

Mode 1 - (0-5)

Every day action mode

ONONO
ONONO

Enake [
2 O A
Week (On->0£f) : w jv -—> = =
Current Value:|10:11
RUl HD_FR Preset Value:l?: [uly] Sec’T: [uly] Sec
1= 10:07 RO1 {hour:minute)
08:00
17:00
OK | Cancel
Example 1:
Week Mon. Tue. Wed. Fri.
Time 200 1700 800 1700 800 17:00 8:00 17:00
T R R R R L
Output  ——
Example 2:
Week Mon. Tue. Wed. Fri. Sat.
@ 1 Time &00 1700 800 1700 &00 1700 &00  17:00 8§00
D @|TUm i L0
® - @] 1700 | Enabling ] ] i . ] !
@ . @| g0 |_| I_ _l |_

Output
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Example 3:

Week Mon Tue. Wed. Fri. Sat. Sun.

@ 1 Time 00 17.00 %00 1700 &00  17:00 200 17:00 &00 17:00 00 17.00
O @ |mU R I
® @[ oo | Enabling 7T i | | s | 1
: @ 1700 ' ' E ' ' ; ' ' '

L[ | L1 [ |
Output
Example 4:
Week Mon Tue. Fri. Sat. Sun.

&) 1 Time 200 17.00 800  17:00 200 1700 &00 1700 800 17:00
D @|FR-MO| Epapling L | | | I I I N B
® . @ | 17:00 | | i ; : ; ;

S (@ 800 i i . i R
Output —l_
Example 5:
Week Mon Tue. Fri. Sat. Sun.

@ 1 Time $00 17.00 800  17:00 £00 1700 %00 1700 £00 17:00
@ @ |5U-5U  Enabling | i i i i i i i i |
®: 3| go0 ! ; . | i i i ; ; ;

@ | 1700 5 ‘
Output | |
Example 6:
Week Mon Tue. Fri. Sat. Sun.

@ 1 Time 200 17:00 %00  17:00 200 17:00 00 17.00 &00 17:00
D ©ISUSU| grgpling L1 SN S S S —
®: D] 1700 N b
(- @ | 800 _| i ‘ I_‘ _l —

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 X

M |m |z |c R ]G i
Real time clock

C) @ R |01 +| (01-1F) Symbol

Function

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

® 606
© 00

T - 50 -
Week (On->01f) : =
RO1 IQ_SA Current Value:|10:15
- 0:3]
¢ RO1

5 Preset V’alue:l?: WSECW: IF Sec

08:00 X
{hour:minute)
17:00

0K | Cancel
Example 1:
Week Mon. Tue. Fri. Sat. Sun.
Time g:00 17:00 & 00 17:00 00 17:00 800 17:00 &O00 17:00
Enabling i i i i i i i | i
Output
Example 2:
Week
Mon Tue. Sat Sun
Time
@ 2 ! 800 1700 &00 1700 &00 1700 &00 17:00
(@ : @ |54-TU| Enabling | i i
® @[ 1700 I B
‘E’ : 800 i . i i i i i i
© 9 Output |
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Example 3:
Week Tue. Wed. Sat. Sun.
®®® 2 Time 200 1700 %00 17:00 g:00 17.00 £00 17:00
. (@ [WE-WE | i i i i | | |
® @ | 1700 | Enabling i i ] i ] ! :
© O[5 | owpt ——— | —
Example 4:
Week
) Tue. Wed. Sat. Sun.
@ 2| Time 800 1700 00  17:00 00 1700 800 17:00
@ @ |WEWE| Enable | P I
®: D] a0 b b
@ . @ 1700 ‘ ‘ ‘ ‘ ;
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. 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
@ Set year of RTC OFF
® RTC mode 3, year-month-day
@ RTC current time:  year-month-day
® Set month of RTC ON
©® | setday of RTC ON
@ | set month of RTC OFF
Set day of RTC OFF
€) RTC code (RO1~R1F, 31 RTCs in total)
Edit Contact/Cai x
R R R R e 4]
e SR
" o SRS
tnterval month action mode ® o o
froona] - o] - frami o o] @
:| e
P [ [t wor T
e non
[ ]|  concen
Example 1:
Year-month-day | 2009/02/17 2010/11/11
Time 0:00 0:00
Enabling

ON
Output OFF OFF
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Example 2:

@ 3

/&6 | 2010/11/11

@fDIE | 2009/02/17
Example 3:

3 3

W/EYE | 2010/11/11

@V(@/E | 2010/11/11
Example 4:

) 3

WI@/@) | 2000/10/11

@Y@/E | 2000/11/11

Year-month-day

Enabling

Output

Year-month-day

Enabling

Output

Year-month-day

Enabling

Output

2009702117 2010411711
0:00 0:00
201011411
0:00
201210411 2012711711 2013/10/11 2013711711
000 000 0:00 0:00
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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.

Edit Contact/Coil e

M | n | T E R ]G |
Real time clock
R |01 | (01-1F) Symbol

Function

Mode 4 - {0-5)

303 modify mode

Week(On) :

Current Value:|10:24:13

Preset Value:[00 : IIIIIIl

{hour:minute) : oo

0000
o

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

® Q@ @ ® @ ® O
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Example 1: Corrected second< 30s

_ ®_
o
©

®
® —® ROL SA
@

g4=] 13:25 pol
02:00
20
. Sat
WeekTime
. 200 80020
Enabling
OFF OI OFF
Output

*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

_ D—
@—@
©)

4=] L3:41

©)
® —® RO1 SA
@

0g:00 ROL
40

Week Sat
Time 2:00:40

|
Enabling !

i
Output

»*RO01 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.
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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.

Edit Contact/Coil >

@@ PR R PR P S PR
Real time clock
@ R |01 | {01-1F) Symbol
Function
Mode 5 - {0-5)
@ Sunset mode

Symbol | Description

RTC mode 5
E/W: ¥ E W
RTC set longitude W/E tepazcanesioo |jfo=an)
S/N:itv 5 " N
RTC set E/W longitude value e L

+
Offset time (min): 00 (0~58)

RTC set latitude S/N

RTC set S/N latitude value

RTC set offset +, -
OK | Cancel

Q@ @O ® ® ®© @

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 ROL |
| s-| E+130) .
| H+30 :

+30 |

% Sunrise/sunset time is computed based on the current value of RTC, and R01 is set ON from sunrise to

sunset.
R01 - .
s-| =rs0|
{::}'_ w+azo [ °
L +30
DRCE - .
{::>___ nc=z bDRCE
|_| |_| =33
[ ooooo
olzze [DREE
| ooooo .

*DRCE and DRCF are special registers where longitude and latitude based sunrise, sunset and time (excluding

offset) are stored.
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Analog Comparator Instructions

SG3 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.

_®' l Symbol Description

©)
® o
©,

Comparator mode (0~7)
/Ax analog input (0.00~99.99)
Ay analog input (0.00~99.99)

Comparator reference value
Comparator code (G01~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.

_®. —_ 101 601 0
| |'r/‘\' [ ]“]l

o1 | \/
_® ON
101 OFF OFF
ON
GO1 OFF OFF

Comparator mode 1~7
(1) Comparator mode 1: Ay —@ < Ax < Ay + (@), BON ;

(2) Comparator mode 2: Ax < Ay,BON ;
(3) Comparator mode 3: Ax > Ay,GON ;
(4) Comparator mode 4: 4 > Ax, ®ON ;
(5) Comparator mode 5: @ < Ax,BON .
(6) Comparator mode 6: @ = Ax, ®ON;
(7) Comparator mode 7: @ # Ax, ®ON ;
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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 AO1, or outputs OFF otherwise.

Edit Contact/Coil *
I E R R ORI CCTIY
-@ — [Rctive on/off edge
@ G |01 ~=| (01-1F) Symbol
~Function
Mode |4 (0~7)
@ O
Rx<=Ref.

Ax By
A vl oL P\ «||oz
Current Value: Sec Sec
Gol 4 preset value: 02.5| Ref
[ A0l }Ol Preset Iype:IN -
0Z.s50v
= B

Example 2: The comparator works in mode 5, and GO1 outputs ON when comparator reference value T01 is

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

Edit Contact/Coil

b

@
=

N |z lc | =
Active on/off edge

& |o1 -| (01-1F) Sy-mbnll

[ Function
Mode 5 «| (0~7)

Ax>=Ref.

00 0°

Current Value: Sec I Sec

preset value:|00.00

Ref
GOl 5c01 Preset Type:|T «| |01
GOl

TOl

OK I Cancel
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Filter Instructions

SG3 includes 31 independent Filter instructions, and each filter has 5 working modes. The display diagram and

parameters of filter are provided below.

Filter Mode O (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.

H-:lll FOl o |
001 | [ } F'”|

MO1 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 0 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) —
\_/ Symbol Description

O,
® C

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.

F mode selection

/AX analog input

Current value

Sampling mode

Filter code (FO1~F1F)

N
@ ® @ O 6
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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 i Y
Datamemory updatetime ) o ©® @ ©® ©® OEO®----

(1) (2) -——- (3
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:
(O Updated 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.
(3 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 +2+@+@+®) /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)).



Chapter V Ladder Programming Instructions

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)

OO0,
(o)
\_

@ @ ® © © 6

Timing Diagram (for example)

AQ ,/f’fﬁhﬁﬁh“\ .
P )

S e A S A A S A - 4
| e e e R |
m:::::::::::w
I I R A
2y B A
B
R o ]
o1 1 1 1 1 1 1§t &t 1 r 1%
PORSS N S NS S S NS S N NN N N N N N
i1 2 3 4 5 6 7 8 1 2 3 4 5 6 T 8
—

Sn=8 Sn=8
S=10s St=10s

MOl z |
| 3 aoan —

om | 201
0010 |

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 SymbolDescription
@ Comparator mode
® ©®

Current value

/Ax analog input
Comparator code (G01~G1F)

Mol FO1 . 3 |
001 I {_iﬂ }F°1|

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
Comparator code (G01~G1F)

H:ll 1 Fol 4 |
1 aaan
001 | 0000 F'“|

® @ e
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HMI Instructions HMIText x

g0l |ec2  |mos  |mos  |ms  |moe  |mor |me  «l»
i

SG3 includes 31 independent HMI instructions, and each

mer [
Counter ’—L|
HMI instruction enables display of content in 16>4 e [ -]
G Compare ’—L|
characters on LCD in the form of text, figure, coil status, =
— | e =
preset value and current value of functional block. Text ;m:m;;ry — 5 | CYRE | =l
) A E * ]v Clear Cancel
displayed by HMI has three types: multi-language (as z = ;

¢ Multi Language (" Chinese(fized) { Chinese{edit)

shown to the right), built-in Chinse and user-defined | =
PURINET ()4, -, f0123456789:; (=>7@ABC

. . . . DEFGAITELANOPQRSTUVWETZ (V18 _ abedef
Chinese. Each HMI instruction must be edited by SG3 SRARRARA
iﬁﬁﬁéﬁﬁéﬁééﬁﬁ@Uéﬁﬁﬁf“?f'jlrhlzwtfff?l#
software. Select the menu “Edit -> HMI/TEXT”, and the BA2TI8LTRYSFITNT2RA ) AL ERRL AR 1TV
LaRFre 0 afve2T wlfBR¥ o=t J¥OFARE

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

While HMI instructions are not enabled, press SEL on 1/O interface, when HMI of the lowest coded value will appear

on LCD.

Allows the SEL button on the SG3 keypad to activate the selected message onto the LCD even the Hxx is inactive.

% Refer to Chapter I1l: 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 - T o
@ HMI mode (1~2) #41 aiaplay page
H [ | (01-1F) symbol | Edit
@ | HMI code (HO1~H1F) o] _eoe |

Function @
Mode 2 - {1~2)

No Display

CE | Cancel
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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




Chapter V Ladder Programming Instructions

Description of HMI status 1~4

1. HMI scanning status: Press SEL on the 1/O interface.

I.123456789ABC

2.1234 X
Q.12345678
RUN Wed. 09:05

Press SEL

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

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

1.123456T789ABC
Z2.1234 X
@, 12345678

RUN Wed. 09:18

BTO1##
I01=##&%#
T01=20. 00Sec
0123 4 T01=00. 005ec
AMAIEA—>| 00.00
@[ [ @ N02=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
00.00

N02=0ON

Press SEL
e ———

T01=H0. 00Sec
T01=00. 00Sec
00. 00

N02=0ON

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

M02=0ON

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)

SG3 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
PO1 PWM, PLSY Qo1
P02 PWM PLSY Q02
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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
@  |PWM mode (1) OFF | X | X | X 0 OFF
@  |Display of 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 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 (Q01~Q02) ON ON |[ON | ON 8 Class range 8
PWM code (P01~P02)
Example:
Edit Contact/Coail *
O R E R PR 1Y
pine output

so oS

000
60

POl 13
posd o Qol
hoz] oooos [ PO4
MOld=00010

P |01 ~| (01-02) Symbol

Function

Maode 1 - {1~5)

PHM

T

Q o1

Preset Value:|00010

ms |'IIIIIIIIII|5 ms

——

Select input points:{high->low bit)+1

= ]

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
=5 ms

Output

T=10 ms

> Which group of pulse wide and period is output by PWM depends on status of coils M01, M02 and M03.

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 humber (0~32767)

Output port (Q01)

PWM code (P01)

@ O ® © ©® ©

Example:

Edit Contact/Coil *

O R N PR PRI
PWM Output
P |01 | (01-02) Symbol Q o1

Function

Mode 2 - {1-5)

PLSY

'''''''''' Hz |.3.3.3.3.3

POl 2 Preset '.f'alue:‘ .....
[:I 0000 } %UUJJ.. Preset Type:|C -| |01 N -

OK Cancel

The preset value of PLSY output frequency and output number of pulses may be a constant or code of other
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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 C01, 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.

X 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
@  [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)

°®o:
630

B0l | 2 1 |
MO3d 0 w01
Mozd 00005 B0l

MO1Ll 00010
1

EN
OUTPUT |
S

t=bms

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 humber (0~32767)

Output port (Q01)

PWM code (P01)

@ O ® © ® ©

Example:
Edit Contact/Caoill o
R | e | £ |e ] [t
PM Jutput
_® ] P |01 | (01~-02) Symbol Q Jo1
@ _@ Function
Mode a4 (1~5)
@ I PLSY
PF BN
ESNET [
Current V’alue:|'2"2 o] ||:n:u: il
Pl ZI OO0 Qﬂl Preset Value: 0 Hz |'IIII|lIJIJ
i ':Ul i Fol Preset Type:|C | |01 N v
QoLO0

OK | Cancel

Parameter setting: 3 =500Hz, @ =5, output waveform as follows:

EN )
ourrur | || |
R B I I S N e

2ms
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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.

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 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 (PO1P02)

@ O ® © ©® ©

OJOO
A

Parameter setting: 3 =500Hz, @ =5, output waveform as follows:

EN

OUTPUT

[ S N S N S

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 humber 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 humber 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)

SG3-20Vxxx has built in RS-485 communication port. It can be used as master/slave | Rs485 setting 03

. / /
station of ModBus RTU, or connected with other SG3-20Vxx to form 10 Link or remote | DR setting // U
o

Upper bit ~ __//

10. The communication mode and baud rate can be set through Operation(QO)>Module Lower bit —/

system setting(Y) of SG3 programming software or keypad. The

Module System Set *
keypad setting is shown to the right, and meaning of the two bits in Set 1D Remote 1/0
RS485 setting is explained in the following table cumsent T i : -
. . Master
New ID{00-99): ’T P
- Set Expand I/0 Others
Code Meaning o e v M Eeep
0 | 8/N/2: 8 data bits without check, 2 stop bits e
o . ] [ 1/0 Alarm [ Z Set
Upper 1 | 8/E/1: 8 data bits with even parity check, 1 stop bit
DE 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
0 4800bp5 r;‘ Ne M N Cancel
1 9600bp5 Range: |01-10 SM=0 A
Lower | 2 19200bps
bit 3 | 38400bps
4 | 57600bps
5 | 115200bps
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10 LINK

An 1O Link is composed of 8 SG3 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. 10 Link

ID must be continuous and be 0~7; master station ID is 0, and slave station 1D 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.

« max. 8 points I/O send per stations

« Max 7*8 (=56) points I/O received per station /-

ID must set to be 0,1,2,...(max to 7)

\

Remote 170 disable

ID | W table comparison
0 | W01~Wo08
1 | W09~W16
2 | W17~-W24
3 | W25~Wa32
4 | W33~W40
5 | W41~wW48
6 | W49~W56

% When each station uses L01~L08, only one can be set as mode 1: sending mode, and | 7 | W57~W64

the other L can only be set as mode 2: receiving mode.

Sending mode: Address in W table is controlled by ID of SG3 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 | and X.

Symbol | Description Coil type Number
® 10 Link mode, 1: sending, 2: receiving Input coil 101~10C/i01~i0C
@ Sending/receiving points (1~8) Output coil Q01~Q08/gq01~q08
® Sending/receiving coil type Auxiliary coil MO01~M3F/m01~m3F
@ Position of sent/received data in W table Auxiliary coil NO01~N3F/n01~n3F
® 1/0O Link code (LO1~L08) Extended input | X01~X0C/x01~x0C

Extended output

Y01~YOC/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.

Lol

Example 1: Sending mode

Edit Contact/Coil =

[ |F | & |2 L
1/0 Link

L o+ (DluﬂS)M

Function
Mode (1 w| (Le2)

Send

©)
©
®

Coil NO.: I03 hd
select 1-2:(CHNNNNN ~
From103-07 x| To [W09-13

1
-I07
s {103 ICI} Lol
) 1
WOS-Wl3

=]

Cancel

The set mode is 1, coil number is 5, starting coil is 103 and SG3 ID is 1, status of coil 103~107 will be sent to

WO09~W13, as shown below.

® =1, ® =5, ® =103~107, ID=1 (®:W09~W13)

W table position

W09 w10 Wil wi2 W13 WwWi4 W15 W16

Receiving or sending coil 4 4 4 4 4 4 4 4

104 105 106 107 0 0 0

103

Example 2: Receiving mode

The set (O = 2 mode is 2, coil number is 5, starting coil is M03, W table position is W17 and not controlled by 1D,

content of W17~W21 will be sent to coil M03~M07.

® =1, @ =5, ® =M03~M07, @®:W17~W21

W table position

W17 W18 W19 W20 W21

Receiving or sending coil ¥ v v v v

M03 ™M04 MO5 MO6 MO7
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Remote 10

A remote 10 network is composed of two SG3 at most, where one is the master station and the other is the slave

station. The setting method and 10 correspondence are as follows.

Master station

Remote 10 disabled Slave station
ID SET 01

RENOTE I/0 Y|
BACELIGHT X

Set to master I EEEF v Set to slaver
ID SET 01 _ ID SET oL
EENCTE I./0 N Remote 1/O disable EENOTE I,/0 3
BACELIGHT b BACKL IGHT X
X EEEFP v N KEEP .

Master station

Valid user program

Extended input X = slave station input |
Extended output Y = slave station

Slave station
Invalid user program
Input | = master station extended input X
Output Q = master station extended output

Valid user program
X = slave station input Invalid user program
X = master station extended input

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 | to master station extended input X.

> Extended 10 module should not be used when the remote 10 function is used.
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MU (Modbus) Instructions (for RS485 type only)

e
The Modbus block of RS485 type realizes Modbus RTU master communication at ID 5ET 01
] el lock EEMOTE I/0 N
RS485 interface. SG3 type V includes 15 Modbus blocks, MUO1~MUOF. RS485 type BACKLIGHT "
communication gives priority to Remote 10 and 10 Link, namely the functional block is N EEEF W

not executed by Remote 10 master and slave and 10 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.

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~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)

@
®

% 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:

Edit Contact/Cail x
- = S R DR PR FERR T 1Y
el Given command address
@ m— constant 0003 and data
_® Mose [ <] length 1 word,
@ oo e The sending command is:
i 01 03 00 03 00 01 CRC16:
(';';1:?];]3;?‘:1: @ooos  cm [ =l
s et B | _ Receiving response data of
Data will be stored in DREO. Slave Station 1:
MUOL 1 01 03 02 datal data2 CRC16;
Data stored in DREO:
oopz  [HUOL
DREO = datal~2
DREO
OK | Cancel
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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:
Edit Contact/Ceil X

F | = | 2 | o MU ]AS 4]

Select Coil No.

w for =] (o1-0p) Symbol Functional block parameters are displayed as below:
Function rl 1
Mode 1 -
a1
Read Register(0x03) I I
| DrRO3  RIUOL
. L J
R te ID: 01
=2 DREO
Comm. add: “ DR |loz
'{D"FFFFJStarting add. depends on DRO3
value. Amount of read register
depends on DRO04 wvalue, max is 235 SEt Command address DR03:0001,
SiEIEE e DR E0 | Set data length DR04=0002,

Data will be stored in registers
sequentially starting from DREOD.

The sending command is:
01 03 00 01 00 02 CRC16;

Receiving response data of slave station 1:
01 03 04 datal data2 data3 data4 CRC16;
Data stored in DREO~DREZ1.:

DREO = datal~2

’Tl Cancel | DRE1 = data3~4

* The maximum value of data length register is 25.
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MU mode 2: Write a single register

Edit Contact/Coil x

F | & |2 |z MU ]As i

Select Coil No.

Mo [01 ~| (01-0F) Symbol

Set communication address of parameter (3 as a constant:

Functicn Functional block parameters are displayed as below:
Mode 2w
Write Single Register (0x0&) r2 1
| 01 |
e B | ooo3 Pz
Comm. add:{« |0003 " DR |03 |_ i |
{0~FFFF) DRED

Comm. data: DR (E0 -

Command address constant 0003,
donenan o ne oREQ warem 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;

0K | Cancel

Edit Contact/Coil *

F | & 53 | = o Jas 4

Select Coil No.

Set communication address of parameter (3 as register DR:

MO (01 w| (01~0F) Symbol
Function
Mode FEE

Write Single Register (0x06)

Remote ID: 0L

Functional block parameters are displayed as below:

{0~TF) rE 1
Comm. add: {" * DR |g3
l{D"FFFFJTh{a Comm. add depends on DRO3 walue I l::ll I
| DRoz  HHUO1
Comm. data: DR |E0 - I' DRED 4

The data wrote into a register
depends on the DRE0 walue

Set command address DR03=0001,
Set data DRE0=1234 (hex: 04D2),
The sending command is:

01 06 00 01 04 D2 CRC16;

’T| e Receiving response data of slave station 1:
01 06 00 01 04 D2 CRC16;
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MU mode 3: Write various registers

Set communication address of parameter (3 as a constant:

Edit Contact/Coil e

F | = |2 |z tu ]AS 4]

Select Coil HNo.

wo [or =] (o1-0r) | Symbol Functional block parameters are displayed as below:
Function rS .I

Mode 3 - I |:|1 I

Write Multiple Registers(0x10)

| o003 pHOOL

R‘{tlaj]l:%t].; ID: Dl| I. DREU |

Comm. add: (& W IR l—_|

(0-FFFF) s te Single Register (0x06)

Command address constant 0003,

Comm. data: DR |E0D -

The data wrote into a register Data Iength IS 1 Word’

Epends on The BRED vale 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;

0K | Cancel

Set communication address of parameter (3 as register DR:

Edit Contact/Coil x
F | = | | w o |as 4
Select Coil Mo. Functional block parameters are displayed as below:
MU |01 w| (01~0F) Symbol
rs 1
Function
Mode 3 - I I:Il I
Write Multiple Registers(0x10) I DRUS I-MUI:]]-
L prEQ 4
R‘{%n:%}e’ ID: oL
Comm. add: {* DR ’ﬁ‘
{D"FFFFJStarting add. depends on DRO3
value. Bmount of read register Set Command a.ddress DRO3:0001,
depends on DRO4 walue, max is 25
comn. data: R o e Set data length DR04=0002,
The wrote data sequentially start SEt data DRE0=1234 (heX: 04D2)1
From BREL Set data DRE1=5678 (hex: 162E),
The sending command is:
011000010002 04 04 D2 16 2E CRC16;
Receiving response data of slave station 1:
01 10 00 01 00 02 CRC16;
OK | Cancel |

* 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:
Edit Contact/Coil *

F | & | e Iz MU ]AS 4]

Select Coil No.

MU (01 | {01~0F) Symbol

Functional block parameters are displayed as below:

Function

Mode (4 rd 1

Read Coils(0x01) | 01 |
S I|. 0020 J|'T|TU[:|1
Comm. add: {+ [0020 " DR |03 DRED

(0-FFFF)po g single coil, and this Comm.add
must be the multiple of 10H/1é&

Command address constant 32 (hex: 0020),
Data length is 16 (hex: 10H, 1word),

The read data will be stored in

DREO. The sending command is:

01 01 00 20 00 10 CRC16;

Store in: DR |ED -

Receiving response data of slave station 1:
01 01 02 datal data2 CRC16;

Data stored in DREO:

DREQ = datal~2

OK | Cancel ‘

Set communication address of parameter (3 as register DR:
Edit Contact/Coil *

F | = | 2 |z MU ]AS ]

Select Coil No.

MU |01 | (01~-0F) Symbol

Functional block parameters are displayed as below:

Function

wae ;1] q

Read Coils(0x01) I |:|1 I
R‘{ejm%?? ID: oL IL DRUS JHI[UU].
Comm. add: {" li F DR DRED

'{D"FFFFJStarting add.depends on DRO3
value.Amount of read coils depends
on DRO4 wvalue,max No.is 25H/400.

Set command address DR03=0001,
IR [E0 =
Set data length DR04=0015 (hex: 000F);
The read data will be stored in ) )
registers sequentially starting The sending command is:
from DREQ.
01 01 00 01 00 OF CRC16;

Store in:

Receiving response data of slave station 1:
01 01 02 datal data2 CRC16;

Data stored in DREO:

DREOQ = datal~2

OK | Cancel ‘

% 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:

Edit Contact/Coil x

) |= |e lz w o |as 4]

Select Coil No.

w0 [0 =] (01~0) Symbol Functional block parameters are displayed as below:
Function r5 1
Mode 5 - I [:|1 I

Write Single Coil (0x05)

| oooz  Rool

R{eﬂx’n“o’;%e? ID: 01 L DREG d
Comm. add: |:||3|2|3| " DR |oz
{0~FFFF)

Command address constant 0003,

) - Set data DRE0=65280 (hex: FF00),
oh ne SRED valme | oM fepenE The sending command is:
01 0500 03 FF 00 CRC16;

Receiving response data of slave station 1:
01 05 00 03 FF 00 CRC16;

OK | Cancel

Set communication address of parameter (3 as register DR:
Edit Contact/Cail >

F | e | 2 | & My ]AS 4]

Select Coil No.

w [01 ~] (o1-0m) sympot | Functional block parameters are displayed as below:
Function
Mode m r5 1
Write Single Coil (0x05) I D]- I
| DRo3  HiUOL
e [ L pREO 4

Comm. add: (" {* DR Y

{(0-FFFF) 12 Comm. add depends on DRO3
value, and this wvalue must be the

EOLES o S Set command address DR03=0001,
e & Set data DRE0=65280 (hex: FF00),
T e hwp oo & soid depends The sending command is:
01 050001 FF 00 CRC16;

Receiving response data of slave station 1:
01 05 00 01 FF 00 CRC16;

OK | Cancel
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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.

TO01 controls MUO1 and MUO5;
Set MUO1 mode 1, read register, address is DR11=14 (OxOE), length is DR12=4, save to register DR01~DR04;

Set MUO5 mode 3, write register, address is DR13=14 (OxOE), length is DR14=4, data is fetched from register
DR05~DR08 (DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770, DR08=4000=0x0FA0);

MOl 1
01
DER11

DRO1

| MIT05
MIOO1

TO1 5 |
1 no.oo
{::}‘_ 00.z0 To1
DR11 B 1 |
00014

DR1Z B 1
[ aaoon B 321 2

| oooo04

TO1 D MIT01 -l 7
| | | = ol LvoL

| | [ DR11

| ool |
DROS B - |

| 10000

DROG B =

REELLL

DROT B 1

| 0000

DROB B =

| 04000

DR13 B 1

| ooo14 |

DR14 B 1
[ aaoon B 321 4

| oooo04

£01 D MITO0S -3 7
|| o0z _
| | SN

| pnos

|

: |
oz )
- MI05

DRO5 |

During running, TO1 is ON, a MUO1 communication is triggered, command 01 03 00 OE 00 04 CRC16 is sent, data is



Chapter V Ladder Programming Instructions

stored in DR0O1~DRO04 after response is received from slave station 1; 0.2s later, TO1 is OFF, MUO5 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

SG3 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 (101~g1F)
SHIFT output contact (Q, Y, M, N)
SHIFT code (S01)

CHOMCNGC)

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 X

1 |x |a | sarer |16 4[|
Select Coil No.

s [or -] o1

Function

201
5 {D03_007} s01l Pulse Coil: - oL
1

Select 1~8: |5

]‘
Start Coil: |Q | |03

I0

[ x| cance
Enabled I |
o1 [ L1 |
1 1 1
Q03 :

Q04 I

Q05 |—| .
.

Qo6

. —
o |- Se—

Q07 | | :

> 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~DRD?7, and output mode is based on the current value of register

DRDO~DRD3, as listed below.

Output Mode Mode | DRD0~DRD3 data definition
register register
Channel 1: AQ01 DRD4 DRDO 1 0: voltage mode, AQ output value 0 in STOP mode
Channel 2: AQ02 DRD5 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: AQO4 DRD7 DRD3 4

mode

> DRDO0~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 AQ03 and AQO04.

% 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 4
Mode Preset Display in STOP mode Display in RUN mode
car |1 |l ~||e000
Voltage mode, reset valuse when EQI:I]_ZI:IQ T'ﬂ.f P&QD].:DQ 'I'”I"i-i’
stop DRD4——RQ ocutput:09.77 V EQI:IEZEI:I I:I[:Il'[ﬁ RQ[:IEZE[:I [:I[:Il'[h':",
ciz 1 ~|lw  ~||20e7 A003= AD1 ¥ A003=02. 10V
S T e T 5Q04=DR3F m4 £Q04=00. 00m
cas 1 <[z ~||m
Voltage mode, reset value when .
stop When AQ output mode is the current mode, the correspondence between
cas [1 ~|for [t DR value, AQ current value and the displayed value is as follows:
Voltage mode, reset value when i i
stop DRD5 current value=2047, corresponding AQ02=500, displayed
ok | cancel | 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;

H':lll DRD4
001 | Q_ [ ,:“__“:”:“:,}:.;:.4|

Analog Ouput Set x>

Mode Preset

002 cal |1 «|[w  ~|[a000

During running, MO1 is not enabled, DRD4 current value is AQO1 set value 4000, and AQO1 outputs 9.77V;

AQO1=09. 7TV
s — | | 4002220, o0mh
| [ g;ggg}m“| AQ03=00. 00V
£Q04=00. 00m4

When MOL1 is enabled, DRD4 output is V01 value, and AQO1 output varies while V01 value is regulated;

4001=05. 137
e — || sq02-20. 00ma
oz1oo [DRO4
I 2100 ‘ 4Q03=00. 00V
4004=00. 00mA

Example 2: AQO1 preset value as other parameter;

MO1 DRD4 | AGO1= AD1 W
— | [ .:..;..;..;..;.}:-nm £002=20. 00mA
o1 | AGO3=00, 00V

Analog Ouput Set §§I AQ04=00, 00mé

Mode Preset

cir 1 w|[la  w|[o1

Voltage mode, reset walue when
3top

During running, DRD4 block output is not controlled by enabling, and AQ01 output value and DRD4 change

while A01 is regulated;

T | Sa02-20,ooms

B oosss [URD4 e
_{ | Q_ [ 01520} ‘ AQO3=00, 00V
AQOd=00, 00mb
MOl DRO4 ‘ AE01=02, 10V
_| | O__ _____ ana | AQ02=20. 00mA
: 03100 AQO3=00, 00V
AQO4=00, 00m4
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AS (Addition and Subtraction) Instructions

SG3 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
Error output coil (M, N, NOP)
AS code (AS01~AS1F)

2©,

ONONONO

@0 e e o e

Computing formula: AS=V1+F1-173
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 »

H |2 |z | v 35 w4

Select Coil No. Error Coil

AS (01 -] {01~1F) Symbol n ~| |01

AS=V1+V2-V3

@ Function
Current value:

ONONONC.

V1 + V2 - v3
T 00000 Preset: |16453 00000 |oaooo
16453 NOl ere Type: [ A[[ o <[for [o =ffor
TOL AS01
col
OK | 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

SG3 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
V3: operand 3: -32768~32767
Error output coil (M, N, NOP)
MD code (MD01~MD1F)

2©,

OJONON®

CHCHCHENCONG

Computing formula; D =F1*I"2/T73

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 VV3=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 | |01

Function

Current value:
—® MD=V1+V2/V3

V1 * w2 /3

Preset: |16536 |ooao1 |ooao1

~ [ iééé;} moa| (memme i I Sl R [
ol

vol
AOl

0K Cancel
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PID Instructions

SG3 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.

Symbol
@

Description

PI: PID current value (-32768~32767)
SV: target value (-32768~32767)

PV: measured value (-32768~32767)
Ts: sampling time (1~32767 * 0.01s)
Kbp: proportional gain (1~32767%)

Ty integral time (1~32767 * 0.1s)

To: differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (PI01~PIOF)

O 0

CNONONOC
ONONO

CHCONSHENCIHCHGNIC)

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, =S8V - PV,
,:' T, .
API =K |EV,—EV,_,|-—=EV,+-D,_;
Tp
D, =—=|2PV, ,—-PV,- PV, _,|
PI =) API
Display and editing interface of PID are shown below:
Edit Contact/Coil x
L | |as | I ]Mx ki

Select Coll No.

PID[03 +| (01~0F) Symbol |l [N =| OL
Function

Current value:

PID{-32768~32767)

Error Coil

CNONONC)
© ©
OO0 06
O ©

832767}

{-3276

(-3276

el

EV: 8~32767)

00120
00100

00200

NOl
PIOL

ooloo fHO1
[UULOO}”O‘L
00L00

Ts:

i

Ep:

g|l=|=|=
4 4 4 4 4
ol o] 2] 2] 2
2|l el a2l o
el el e R
ol o 2| o
ol ol ol o o

|

Ti:

Td:

=
4
o
=1
=
=)

=/

l—
l—
l— {1~32767)
l—
l—

{1~32767)

{1~32767)
{1~32767)

%

Cancel
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There are three basic types of controller:

Proportional controller (P);

Integral controller (I);

Differential controller (D);

The controllers form the proportion integration differentiation controller (PID controller).

Functions of the basic controllers are explained below.

Proportional controller

S‘n,f E‘n\f Proportional controller I Process
’D ’ (P)proportional gain ;’ control
(Kp) PI
P
P S PTA
] Ep * EV
EV
t t

Based on the error EV between the target value SV and measured value PV, the regulated variable APT 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.

(=3 Y FANSIP

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, Ty 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, Ty and Tp on output curve are shown below.
PI

Tdsmall Tofarge

47 I N e T

Tismall  T1arge

Epsmall

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 Kr (%) | Ti(*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, Ti and Tp may be adjusted as per the curve chart in specific scenarios.
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MX (Multiplex Controller) Instructions

SG3 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 VO0: -32768 ~32767

Operand V1: -32768 ~32767
Operand V2: -32768 ~32767
Operand V3: -32768 ~32767

Control selection bit 1; S1

Control selection bit 2;: S2
MX code (MX01~MXOF)

o

|
Qe ® e e e

CNONONO,

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 = V(;
S1=0,S2=1; MX = V1;
S1=1,S2=0; MX =V2;
S1=1,S2=1; MX = V3;

Display and editing interface of MX are shown below:

Edit Contact/Coil x

w  |as  |m e MK IAR 4

Select Coil No.

M¢ (01 «| (01~0F) Symbol
Function

—
Current value:

Data multiplexer {Output value selected
by 51 and 52)

—@ Preset Valuel: ,E‘ W l—
Preset Valuel: ’ﬂ ’-JJ_— ,—
Preset Value2: ’E‘ ’-JJ_— '—
Preset Value3: ’E‘ ’DJ_— '—

51 s2

Contact |Low ’_ Contact |x - ’?

O
On

®O0O 06

ol 165813
I014 ATOL
xo]_{AQOl }onj‘
DRO1

OK | Cancel
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AR (Ramp Function Generator) Instructions

SG3 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

000
)
o

Symbol | Description

AR current value (AR: 0~32767)

Level 1 (Levll: -10000~20000)

Level 2 (LevI2: -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)

®O006O0

Level selection (Sel)

@O Qe ® © O

Stop coil (St)

—
=

Error output coil (M, N, NOP)

—
=

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 { ————— — — - Y — -

Lewelz 4 ——F—————— P T T Ny S —— _
Tewell 1 —— 77— — — S . e —— L
StEptB 4 — — —_——— = = == - — - _d__

B

100ems 100ms 100ms

Display and editing interface of AR are shown below.

Edit Contact/Coil x
a3  |w e = iR IDR <
Select Coil No. Error Coil
IR [0l | (01~0F) Symbol || [wop «
Function

Mode 1 - {1~2)

AR=(Level-Offset) /Gain

Current value:

Levell:[n ~|[oosoo |

Level2:[n ~|[ooson |

Maxp:[§ v [o1000 |
stsp:|w | [ooooa | {0~20000)

|

|

|

©

(-10000~

©
ONONONC,
ONONCNC)
®

{-10000~20000)

(-10000~20000)

Rate:|N j |.3.3.31.3 {1~10000)

{0~10.00)

woud 00800 wos] 01.00 offser:w - | |ooooo (-10000~10000)

l 01000 00000

aro1 | | 00 I 000009 Gain:[w +] [o1.00
Mo1d o00s00 [Nop hosl 00010 [Neo
AR AROL
Sel st

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.

©000
0
o

O
0
0060

Symbol

Description

AR current value (AR:0~32767)

Level O (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)

CHCHCHSONCOMHGHCHENCONS

Level selection 2(Sel2)

—
=

Error output coil (M, N, NOP)

—
=

AR code (ARO1~AROF)

Parameter @ ~ @ may be a constant or current value of another functional block. AR output variation rate:

Rate=

. Refer to the following table for description of parameters:

Sell
Sel2

S1=0,52=0: target level = Level 0;
S1=0,52=1: target level = Level 1,
S1=1,52=0: target level = Level 2;
S1=1,52=1: target level = Level 3;

MaxL

MaxL is taken as the target level if the target level is higher

than the maximum level.

Ta

Quotient of MaxL/Ta rate as AR output variation rate

Rate

After AR is enabled, AR output will change from 0 to the target level at

Max L

Ta  p 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

3l

TL T2 T4

Rate = MaxL/Ta; T1=Level0*Ta/MaxIL; T2= (Levell-Level0)*Ta/MaxL;
T3=(Levell-Level2)*Ta/MaxL; T4= (Level3-Level2)*Ta/MaxL;

Example:

- __ - Edit Contact/Coil b
@ as  |m |er = = | 4

Select Coil No. Error Coil

ZR |01 | (01~0F) Symbol WOEB -
Function

Mode 2 - {1~2)

Multi-speed Qutput

©
OO0 0
1]
ONONC)

Current value:

1

Levelo:[w | [o1000 l— {0~32767)
tevell:[w v|fozooo [ (o-32787)
Levelz:|N —| 03000 (0~32767)
Levels:[n v|[osooo [ (0-32767)
vaxt:[w o] [oacoo [ (0-32767)
apo1l | £ ooooo z Ta:fn  ~|[oo1c.0 {0.1~
moz4 o1ooo [Her lmos 04000 Hoo
1 azooo ARDJ'HDS o4nop [AROL Sell sel12
03000 0004. 0 ontac [ z] [z | contact [5 <] [0

=}
=

Cancel
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DR (Data Register) Instructions

SG3 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 SG3 user programming software menu Operation

(©)>>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

- @ @ DR preset value data with symbol, -32768~32767
@ DR code (DRO1~DRFO)

O,
®

Module System Set X
Set ID Remote I/0
Current ID: 1 : e
Master
New ID(00-949): 1
(" Slawve
Set Expand I/0 Others
E5dBh SET s I/0 Num: g v V¥ M Keep
[T C Eeep
DR S ET U " Back Light
[T 170 Rlarm B 7 o

\

R5435 5 DR Format Set

Baud Rate: [38400 ~

Coil Record
f* None "M (N

{¢ Unsigned

" Signed

Cancel

U: data without symbol
S: data with symbol

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 X
MD ]PI ]MX }AR DR ]SHIE‘I‘ L4
Select Coil No.
— — DR m (01~F0) Symbol
Function
Mode

Preset Value: DEC[00000

Preset Type: |G| |01

OK | Cancel




Chapter V Ladder Programming Instructions
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.

No. Function description

DRDO AQO1 mode 0, voltage mode, output 0 in STOP mode;

DRD1 AQO02 mode 1, current mode, output 0 in STOP mode;

DRD2 AQO03 mode 2, voltage mode, original value kept in

DRD3 AQO04 mode STOP mode;
3, current mode, original value kept in STOP
mode;

DRD4 AQO1 output value 0~4095 Set value of analog output;

DRD5 AQO2 output value 0~4095

DRD6 AQO3 output valu0~4095

DRD7 AQO04 output value 0~4095

DRD8 1/0 interface hiding Refer to “Chapter III: Display and
Keys >Initial Interface”

DRE1~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 Used as general DR register when there is no ATO1~AT04

DRCB ATO02 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

DRE1~DRE3 Standby special status registers

DRE4 AO05 input current 0~2000 Used as general DR register when there is no A05~A08

DRE5 A06 input current 0~2000 (4Al not connected);

DREG6 AO07 input current 0~2000

DRE7 AO08 input current 0~2000

DRES8 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 A06 current value 0~4095 (4Al not connected);

DREE AQ7 current value 0~4095

DREF AO08 current value 0~4095

DRFO Standby special status registers
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Chapter 6 FBD Programming Instructions
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FBD Caoil

Input | Output | Range
Input coil | 12 (101~10C)
Key input Z 4 (201~204)
Extended input X 12 (X01~X0C)
Output coil Q Q 8 (Q01~Q08)
Extended output Y Y 12 (Y01~Y0C)
Auxiliary contact M M 127(M01~MT7F)
Auxiliary contact N N 127(NO1~N7F)
HMI H 31 (HO1~H1F)
PWM P 2 (P01~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~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 \ 8 (V01~V08)
Analog output AQ | 4 (AQ01~AQO04)
Analog temperature input AT 4 (ATO1~AT04)
Network input J 63 (J01~J3F)
Network output K 63 (KO1~K3F)
Network analog input NI 31 (NIO1~NI1F)
Network analog output NQ | 15 (NQO1~NQOF)

173

User can only edit and modify FBD program in SG3 user programming software, write in SG3 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

SG3 provides limited resource for FBD program:

Number of graph
block B

System memory (byte)

500

10000

> The size of each block diagram B varies with its function.

174

* 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

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
Regulating functional block -
) Multiplex controller (MX) 250
diagram -
Ramp function generator (AR) 30
Data register (DR) 240
Network analog input (NAI) 250
Network analog output (NAQ) 250
Serial port communication ] ]
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
Waskel2 | i T|IC| R | G |AS|MD| Pl |[MX|AR | DR |MU| F | NAl | 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 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
Filter mode O 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)

NAND

NAND(EDGE)

OR

NOR

XOR

RS

NOT

PULSE

A | B[O || 0|0 |0 | 0|

BOOLEAN

RPlRr|lRPr|RP|RP|RP|Rr|[RPR|[R,|FR

[EN
N
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Example and resource computing

In1

ol

HO1
BOO2 BEO03

&

mode: 7

101, X01, M01 and 102 are coil input;
HO1 and NO1 are coil output;

mode: 1

Hi001 is normally closed (NC) input;

Time=r: 01
Cur Valuel: 0.00
Fre Valuel: 5.00
Tim=r: 02
Cur ValueZ: 0.00
Fre Value2: 3.00

Counter: 01
Cur Value: 0
Fre Value: 100

A01 is analog input;
AQO1 is analog output;

BOO4

B001~B006 are logic and functional

£ ]

block diagrams. Coil 1/0 and analog

I/0O do not occupy B and memory

D E00E
BO0S H H
H DR-01 aQ0d
[ N Cur Valu=: 0 IIII
= " Pre Value: 0
MDO:01
Cur Value: 0 value:0.00
Fre Valuel: 1
Fre ValueZ: 1
value:0.00 Fre Value3: 10
. Memory byte | Number of
No. Function .
functional blocks
B001 AND (and) 8
B002 Timer T mode 7 12 TO01, TO2
B003 Counter C mode 1 14 Cco1
B004 NOT (not) 4
B005 Multiplication and division MD 11 MDO01
B006 Data register DR 6 DRO1
B number Memory byte
Available resource 500 10000
Occupied resource 6 55
Free resource 494 9945




Chapter VI FBD Programming Instructions 178

Analog Coil

Analog coil includes analog input A01~A04, extended analog input A05~A08, analog offset gain V01~V08, extended
analog temperature input ATO1~AT04 and extended analog output AQ01~AQ04. 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~Vv08

Expansion temperature input | ATO1~AT04

Expansion analog output AQO01~AQ04

Analog input

DC type body: Analog input AO1~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 ATO1~AT04, value -1000~6000, corresponding to -100.0~600.0°C;
Analog offset gain V01~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 | AT01~AT04 -1000~6000 -100.0~600.0°C
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Example: A01=1.23, V01=A01*10-0=12.30;
B001 (AS01)=A01+V01-ATO1,

Vinput s

Ainput x Parameter
:;ZTE;E;;EE m m value: |[0.00 v
X Aiol1 Value: 1.23 v 2i0l value: ,T v
gi:E;hE 12-bit walue is kept in —— ,m— offaer: ,—D—
|

BOO1
Symbol:

value:1.23
alue ::::;Ezéglillk; Symbol:
OK Cancel
wo1 ag:01 E

Cur Value: 0
b4 Pre Valu=l: 0 AT x
Fre Valuel: 0

Fre Valued: 0 Parameters

value:12.30
AT number: |aTol ~| C

AT01 F in DRCA~DRCD

5 ol:
- |
value: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~DRD3 data definition
register
Channel 1: o
DRD4 DRDO 1 0: voltage mode, AQ output value is 0 in STOP mode
AQO1
Channel 2: .
DRD5 DRD1 2 1: current mode, AQ output value 0 in STOP mode
AQO02
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 AQ01 and AQO02, and that to the far-end
corresponds to output AQ03 and AQO04.

% Refer to Chapter VI1II: 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
In1 2001 @01
AQ number: in -
@
Mode: 1 -
DR:-D4
Cur Value: 327€ Voltage mode, reset value
Pre Value: 2000
when stop DRD4——AD
) output:08.00
Aid1 AQOL
Preset Value: 3278
wvalue:8.00 value:8.00 Symbol: |
OK 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

@oL A0 number:

In1 AQ01
BO01
n iﬁ)—ﬁ E o ' -

Voltage mode, reset value
DR:D4 when stop DRD4--RO

. az
%g;—; 20;; output:00.00

Preset Value:
Rinl ago1

III Symbol:
Al
&r{E-a_00 Er{E:8.00 Cancel

AQO1 output value and DRD4 vary with A01, 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:

oL

Output contact T Output coil type

Output coil graph block

H, L, P and S special functional output coils; press “OK” to enter the functional display interface.

Press the following keys at this time:

OK Enter the functional display interface when cursor is in the coil position and

coil typeisH, L, PorS.

- 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 coil typeQ o Y o Me N He Lo Pe Se 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

SG3 includes 31 independent HMI instructions, and each HMI enables display of content in 16>4 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 HMI.

Each HMI has 2 working modes:

Mode 1, display mode, where the preset content is displayed when “SEL” is pressed on the initialization
interface;

Mode 2, no-display mode, where the preset content is not displayed when “SEL” is pressed on the initialization

interface, and can only be displayed while it is enabled.

Example: MO1 controls HO1; set to display status of coil M01, preset value and current value of functional block

B0O01 (timer TO1) and current value of block B0O02 (counter C01) in HO1 mode 1.
HMI/Text >

H 4 Block Parameter
HO1~HIF |NO Hxx -
Coil No. Mode Current value
Text Display on delay time {unit)
01 EIRE =l
Display Hol=###
TOD1=0020 Sec
Symbol TO1=#### Sec
| COLl=###ius
E HOL ) Analog Display set... | OK |
[T Display
Mobile Number Clear
[T Mobile Message ’7
Cancel

Text

{" Chinese (fixed) {" Chinese (edit)

{* Multi Language
Text Input

PUHS%ET (D4, -, /0123456789:;:<=>7@8ABC
DEFGHITELMNOPQRSTUVNYXYZI[N]B_"abcdefsz

hijklmnoparstuvezvz+ |20 "adaaacéeeiil

L

mode: 5

Timezr: 01
Cur Valuel: 0.00 AaaaaeEeeelll
iffadefivadoandnionnkf~Fiozaazaoirivid
Tl el o I B ol B Sl AN I S A e B B
LevIr e aBy<2TlvEBR¥Co =+ LY uBAAE

Cur Value: 0
WOl Pre Value: 1000

Pre Valuel: 20.00

Coil output display under FBD | Press “OK” to enter functional | Press “SEL” to modify the mode

display
| — HMIOL HMIO1
I | Node:1 Mode: 2
Mo1{ HOL | Display No Display
|
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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

NOT=###
T01=20.005ec
TO1=##.##oec
COL=H#H#H#H

NO1=0N
TO1=20.005ec
T01=10.005ec
CO1=000001

NO1=0N
T01=30.005ec
T01=03.605ec
C01=000002

use of HMI function.

184

% Refer to Chapter I11: Programming Tool-Ladder Programming Environment-HMI/TEXT for details on editing and



Chapter VI FBD Programming Instructions

PWM graph block (for transistor type only)
SG3 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 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.

PWM Function X
D1 Function

M| PWM Num: |01
| Mode: |1 - Qutput Q: |1

K01

[as]
Ry N |y
POl
Hlj a
Kz m H - Select 1-3:|1 -
T {ms) t (ms)
Current T\i"alue:| ms | ms

Preset Value:|1l0 m3 |5 ms3
Preset Type:|N j | |N j |

N2

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— FAMO1  Node:1 FAMOL  Node:l
No14 | SET 1 Out:Q01 SET 2 Out:Q01
Noz{ po1 | TP1=00005 TP2=00002
Np3t—— TT1=00010 TT2=00011

185
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Display description Enabling | S3 | St2 | S1 | Class range Output
PO1: code (PWMO01~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
NO2: input selection S2 (101~ B260) ON OFF | ON | OFF 3 Class range 3
NO3: 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, NO2 and NO3 is 000, so PWM outputs the preset value of group 1 duty cycle.

_EN |

Output

t=5 ms

T=10 ms

»*Which group of pulse wide and period is output by PWM depends on status of coils N01, NO2 and N03.

186
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Mode2 PLSY
Output ports Q01 and Q02
PWM Function »
Function
PWM Num: (g1
Mode: |2 - Qutput Q: |1
PF hz
F—PN—
ND1 B0l

L I

a 100
Preset Type:|N j | |N j |

Symbol
|
OK | Cancel |
Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
Nol— FWNO1  Mode: 2 FWNO1  Mode: Z

I I

| Po1 | FF =00100 FF =00100

— FM =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;
X 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 | | L

2ms

PLSY stops output when the output pulse number reaches the preset value 5.

187
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Mode 3 PWM Output Simultaneously Mode
This mode is the same with general PWM mode, 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 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~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 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 (PO1)
PWIM Function .t
Function

01

K01

1
. |E
=
[
I =
w
(=}
=
] ]

K03

PWM Mum: |01 -

Jutput Q:

Select 1~8:|1 -

T (ms) t (ms)

ms | ms
Preset Value:|10 m3 |5 m3
Preset T}Fpe:|N j | |1-I j |

Current Value: |

Symbol

OK 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
nNolr— FEMO3  Mode:l PN Node:3
No14 | SET 1 Out:Qol BT 20 Out:Q01
Noz{ Po3 | TP1=00005 TP2=00002
No3t——- TT1=00010 TT2=00011

189
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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:
WM Function e
Function
PWM Hum: |01
Mode: |4 - Output Q: |1
zPF hz
w1 L . —PN—]
88
BN EF
] 100
Preset Tj,"pe:|1-l j | |1-I j |
Symbol
|
OK | Cancel |
Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
H0lT— PNO1 Node: 2 PHMO1 Naode: 2
I I
| Fo1 | FF =00100 FF =00100
L FN =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 on the basis of original number.

% 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.

01

POl

PWM Function *
Function
PWM Num: |g1
Mode: |5 - Qutput Q: |1
~PFhz
—PrN—
BN BF
0 100|
Preset Iype:|N j | |N j |
Symbol
OK Cancel |

Coil output display under Press OK to enter Press “SEL” to modify the
FBD functional display preset value
HOl— FWMO1  Mode: 2 FWMO1  Mode:Z2
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.
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10 Link graph block (for RS485 type only)

An 10 Link is composed of 8 SG3 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. 10 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 L01~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 SG3 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.

Link x }
G——— ID | W table comparison
Mode
NO. |Lol - * Send 0 | w01~wo8
(" Receiwve
- _ 1 | W09~W16
E bits num: E 2 | W17~W24
. Start Coil: |[I ~+|[3 3 | W25~w32
Start Memory: W |os 4 W33~W40
Symbol: 5 | W41~W48
6 | W49~W56
OK | Canu:‘.el|
7 | W57~-W64
) ) Press “SEL” to modify mode,
Coil output display under Press OK to enter )
) ] coil number and type and W
FBD functional display o
position
— I/0 Link01 I/0 Link01
| | Mode:1 Num:5 Mode: 2 Num: 5
Mo Lot | 103-W09 MO4<W1T
L T0T-W13 MOg<Wz1
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Display description Coil type Number
L01: I/O Link code (L01~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 | MO1~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
W09...W13: Position of sent/received data in W Extended Y01~YO0C/y01~y0C
table output
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Example 1: Sending mode

The set mode is 1, coil number is 5, starting coil is 103 and SG3 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)

W table W09 W10 W11 W12 W13 W14 W15 W16

position

Receiving or 4 4 A 4 A 4 A A
sendingcoil 103 104 105 106 107

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 MO3~MO7.

Mode=1, Num = 5, coil = M03~MO07, W table W17~W21 I/0 Link0?
W table W17 W18 W19 W20 W21 Mode: 2 MNum: 5

. MO3<W1T

posmon -

Receiving v v v v v
or sending M03 MO04 MO0O5 MO06 MO7

coil

10 Link diagram:

* max. 8 points I/O send per stations

*  Max 7*8 (=56) points I/O received per station P

ID must set to be 0,1,2,...(max to 7) Remote I/O disable

W Table

[[ITIIIIT

* 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
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SG3 includes 1 SHIFT instruction, which is for cycling and alternating output of effective status at the specified contacts.

Shift b
Function
Select 1~8: |5 -
Start Coil: |0 | o1
Symbol : |
OK | Cancel |
Coil output display Press OK to enter Press “SEL” to modify
under FBD functional display coil number and type
shift0l shiftll
1014 |
1024 so1 | Type: Q01-Q05 Type: NO3-HOS
— Num: & Num: 3

Display description Output contact | Number
S01: SHIFT code (S01) Output coil Q01~Q08
101: enabling input (101~B260) Extended Y01~YOC
output
102: pulse input contact (101~ B260) Auxiliary coil | MO1~M3F
Type: output contact Auxiliary coil | NO1~N3F
Num: number of output contacts (1~8)
Timing diagram
Enabling 101 _
1 2 3 4 § 7 & 9

Pulse input 102

Q01 [_

Q02

Q03

Qo4

QoS
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Logic Block Diagrams

Logic block display under FBD:

Graph block code

r qB00L
fop| @D
: Nop'l:l i I'B@Z
1 Next connected graph block

Output contact . .
P Logic functional block type

Press the following keys at this time

- 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: roL

- ~5001 01 102 103 n
o w0 - &l
1024 FB002 — = H
I0zL d

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 1B003 01 102 103
o 4o | R e IR
1024 TL FBOOZ
103L 1

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 1B001 101
101 NawD | _
1024 FE00Z A _
T
103 |

Not (101 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:

r 1B001 i01
101 NawD | %_ D—
ozd Ul FBO0Z . 0y | _
1034 ! %I
LA
103

4,|f_|_

Not (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 and any input is OFF;
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OR logic block diagram

FBD: Ladder: n
r 1EII:I[:|1 IUI 0z EOOL1
014 or | I | n
1024 002 |
—> 102 = 0z
Io3t 1 I n
103 L

101 or 102 or 103
* Input contact NOP is equivalent to Lo;

% B outputs ON when any input contact is ON;
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NOR logic block diagram

FBD:

1014 HNOE |

Lozt 1

r 7B001

1074 frooz

Not (101 or 102 or 103)

Ladder:

101 102 103
L R

* Input contact NOP is equivalent to Lo;

% B outputs ON when all input contacts are OFF;

XOR logic block diagram

FBD:

01 ¥R |

L ]

r 1B001

1074 Frooz

101 XOR 102

Ladder:
101 102

O [
101 102

=

> 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
foid 5| - @
1024 R fBOOZ ) 102 o
L 1
Hp-----©
Truth table 101 102 B001
0 0 Kept
0 1 0
1 0 1
1 1 0

> Input contact NOP is equivalent to Lo;

Inl

0z

EOOLl
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NOT logic block diagram

FBD: Ladder:
r 1 BOO1 101 XX 101 E00L
101{ NOT | — ”5 _____ ‘ = E| NOT
| kool O
L J

Not 101

* Input contact NOP is equivalent to Hi;
Pulse logic block diagram

FBD: Ladder:
P -IE.DD]_ 101 XX 101 EoOL
101 LI | — H--—- ® -
| I L ko1
L 1

> 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:
HOST 1B007 None E00z
Ioi4 BL | — =
1024 15 A8 FBOOL
Bopad 4

> Input contact NOP is equivalent to Lo;

Example of BOOLEAN function:

Inputl| MO 5 -4 B = z x| Functional block code

InputZ| I 014 E L |

Tnput3d| 1 0 24 1 5 4 8 FByv v connection output
Inputd |[B 0O 0 3 L -
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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 °
1 1 0 0 0/1 1
0 0 1 0 0/1 0
1 0 1 0 0/1 1
A
0 1 1 0 0/1 0
1 1 1 0 0/1 1
0 0 0 1 0/1 1
1 0 0 1 0/1 0
0 1 0 1 0/1 1 °
1 1 0 1 0/1 0
0 0 1 1 0/1 1
1 0 1 1 0/1 0
0 1 1 1 0/1 0 '
1 1 1 1 0/1 0
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Functional Block Diagrams

> Operation rule of all functional blocks in FBD mode is basically the same with that in Ladder mode.

Functional block d

isplay under FBD:

Functional block type

Graph block code

Input contact

Parameter setting Next connected graph 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 at this time:

- 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)

™ 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 —»_|B0O0S

Preset value

>4___ : Function number

T~

Run and display the current value
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Press the following keys at this time:

«—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+Tor { 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;

204
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Timer functional block diagram

205

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 KEEP is effective, the current values of timers TOE and TOF are kept in case of power failure.

-5 @8

-mm:lE: 3.
Moa Tim=r: 03
Cur Valuel: 0.00
Fre Valuel: 1.00

Qo4

Timer editing and display:

FBD display:

Timer Function Block
Functicn

Mode: 3 -

Off-delay timer mode 1

0.015ec =
Current Value: |0 Sec
Preset Value: 01.00 Sec

Symbol

Tim= Base:

Cancel

r 1B005
0 1L |
Mol Raog
Pard [ 1] A

Parameter display:

BOOS TO3
00.00
T =01.005ec
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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

BO0OL TO3
Enabling input — o, 00

T =01.005ec

I04 Q04

104 OFF ON OFF ON OFF

T03/Qo4  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.

I04

Q04

-

mode: 1

Timer: 03

Cur Value=l: 0_00
Fre Valuel: 1.00

Enabling input —

Parameter setting —

Timing relay functioning

Functional block diagram

g

Timer Function Block
Function
Mode:

T E

On-delay timer mode 1

Time Basze: 0.
Current Value: |0

Preset Value: 0l.00

Symbol

0l5ec =

It

Timer number: 03

Sec

Sec

OK | Canc'.el|

Parameter display

BOOS
00.00
T =01.005ec

To3| JBOOL

Q0. 00
T =01.005ec

T3

<« Current value

<« Preset value

Variation of current value of timer
e

OFF

Timer output point

OFF

ON

Reset relay functioning

»|«@— Current value of timer=0

OFF

ON

t=Preset value of timer

OFF
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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

Ro4 Mode: 2 - Timer number: |03
m BOOS

m B On-delay timer mode 2
-

.mul:lE: 2. Time Base: '
;i::;:;lﬂjiz a0 Current Value: |0 Sec
Fre Valuel: 10.0 Fresst Value: 010.0 Sec
Symbol
Cancel
Functional block diagram Parameter display
r 1B005 BOOL TO3
Enabling input — 104 L | a0 0 <« Current value
Reset input — moid T kod T =010, 05ec « Preset value
L J
Parameter setting — Par- _IL

ioni Reset relay functionin
Reset relay functpnmg —{“4— \/riation of current value of timer — y ) g
Current value of timer=0 Current value of timer=0
Timing relay OFF ON ON OFF
functioning » 1 o <4 1 >
Timer output point  DFF t=1fl+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
Io4 Qo4

- Off-delay timer mode 1
ﬂ : : B
+H

Time Base: 0.015=c =
mode 2.
- Current Value: [0 Sec
Timer: 03

Mol Cur Valuel: 0.00 Preset Value: 01.00 Sec

Pre Valuel: 1.00
-{:::rr____ —

Cancel

Functional block diagram Parameter display
r 1B005 BOOS TO3
Enabling input — 1044 | 00, 00 « Current value
Resetinput — | M01{ ___ Hao4 T =01.005ec « Presetvalue
L
Parameter setting — Par™ [ L

Reset relay functioning —p |4\Variation of currentp]-¢—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 OFF ON |4_ N OFF
Reset relay functioning OFF
t=Preset value of timer
Timing relay
functioning OFF | oN OFF ON ON|  OFF
Timer output point  OFF ON |4 t [ OFF ON -t _,I_
T
Reset relay functioning ~_OFF ON OFF

t=Preset vaIUe of ti'mer'
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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

0ff-delay timer mode 2

Qo4
: BO0S
: : B
"H Time Base: 15ec -
-]

.:mul:lz' 4
Timer: 03 Current Value: |0

Mol Cur Valuel: 0O

Sec
Ere Valuel: 100 Preset Value: |0100 Sec
% i

In4

Canecel

Functional block diagram Parameter display
r 1B00s|  [Boos TO3
Enabling input — 1044 | Q000 « Current value
Resetinput — | M0l ____ Haod T =0100 sec <« Preset value
Parameter setting — Part _fL 4

Reset relay functioning

Variation of current value Reset relay functioning
Current value of timer=0 —'|“—

of timer Current value of timer=0

functioning
Timer output point OFF ON L
<

Reset relay functioning

OFF

t=Preset value of timer
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Timer mode 5(FLASH A mode)
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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 -
I04

Flash timer mode 1
04
|E/ : E : @

Time Base: 15ec -

Timer number: 03

Current Value: |0 Sec
mode: 5
Timez: 03 Preset Valus: 0100 Sec
Cur Valuel: 0
Fre Valuel: 3

Symbol

Cancel

Functional block diagram Parameter display

r 1B005 BO0S TO3
Enabling input — oad L | Q000 <« Current value
| TUL kod T =0003 Nin < Preset value
Parameter setting — Parl .

Reset relay functioning

. Variation of current value Reset relay functioning
Current value of timer=0 — - _ 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.

Qo4
BO0S
] ]

Enabling input —
Reset input —

Parameter setting —

g 8

.mnd.E: & u

Timer: 03
Cur Valuel:

Pre Valuel:

Q.00
a.33

Functional block diagram

Timer Function Block
Function
Mode: 8 -

Flash timer mode 2

Time Base: 0.015ec ~
Current Value: |0
Preset Value: 03.33

Symbol

Timer number:

Sec

Sec

Cancel

Parameter display

r 1EB00L
1oed L |
nod | haod
Pard [1]L A

BOOL
00,00
T =035.335ec

TO3

<« Current value

« Preset value

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

212
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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 i