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Summary of changes

This user manual is modified by firmware V3.0 and SG2 Client programming software V3.0. SG2 V3.0 adds some
new functions with firmware version V3.0 to strong SG2 function. The upgrade content is shown as the 2 tables
below simply. More information about idiographic function to see function instruction.

Edit and Display
SG2 V3.0 SG2 V2.x
Ladder 300 lines 200 lines
FBD 260blocks 99blocks
LCD | 4 lines * 16 characters | 4 lines * 12 characters

Contact and function block

inputoutput SG2 V3.0 SG2 V2.x
AuxiliaryrelayM | M | M |63(M01~M3F) 15(M1~MF)
Auxiliary relay N N N |63(NO1~N3F) Ladder: NO
FBD: 15(N1~NF)

temperature input | AT 4(AT01~ATO04) NO
analog output AQ [4(AQ01~AQ04) NO
PWM P |2(P01~P02, P01 adds PLSY mode) |1(P1: PWM)
HMI 31(HO1~H1F) 15(H1~HF)
Timer T | T |Ladder: 31(T01~T1F) 15(T1~TF)

FBD: 250(T01~TFA)
Counter C C |Ladder: 31(C01~C1F) 15(C1~CF)

FBD: 250(C01~CFA)
RTC R R |Ladder: 31(RO1~R1F) 15(R1~RF)

FBD: 250(R0O1~RFA)
Analog Comparatory G | G |Ladder: 31(G01~G1F) 15(G1~GF)

FBD: 250(G01~GFA)
AS(Add-Sub) Ladder: 31(AS01~AS1F) NO

FBD: 250(AS01~ASFA)
MD(Mul-Div) Ladder: 31(MDO01~MD1F) NO

FBD: 250(MD01~MDFA)
PID Ladder: 15(P101~PIOF) NO

FBD: 30(P101~PI1E)
MX(Multiplexer) | NO| NO |Ladder: 15(MX01~MXO0F)

FBD: 250(MX01~MXFA) NO
AR(Analog Ramp) Ladder: 15(AR01~AROF) NO
FBD: 30(AR01~AR1E)
DR(Data Register) 240(DR0O1~DRF0) NO
MU(MODBUS) Ladder: 15(MU01~MUOF) NO
FBD: 250(MUO01~MUFA)
Block Logic function: BOOLEAN NO

260(B001~B260)The capability 0fi99(B01~B99)The capability of each
each block is alterable, and the totallblock is fixed
capability of block is 6000bytes

PMO05(3rd) PMO05(3rd) can be used with alllPMO05 can not be used with SG2 V3.x
version of SG2
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The SG2 tiny smart Relay is an electronic device. For safety reasons, please carefully read and follow the
paragraphs with "WARNING™" or "CAUTION" symbols. They are important safety precautions to be aware of while
transporting, installing, operating, or examining the SG2 Controller.

III WARNING: Personal injury may result from improper operation.

A CAUTION: The SG2 smart relay may be damaged by improper operation.
Precaution for Installation

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

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

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

III The wiring for the SG2 smart relay is open and exposed. For the open-board models, all electrical components
are exposed. For this reason, it is recommended the SG2 smart relay be installed in an enclosure or cabinet to prevent
accidental contact or exposure to the electrical circuits and components.

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

III Improper wiring and installation could lead to death, serious bodily injury or considerable damage to property.
& The SG2 smart relay should only be installed and wired by properly experienced and certified personnel.

& Make sure the wiring of the SG2 smart relay meets all applicable regulations and codes including local and
national standards and codes.

A Be sure to properly size cables for the required current rating.

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

III To insure safety with the application of the SG2 smart relay, complete functional and safety testing must be
conducted. Only run the SG2 after all testing and confirming safe and proper operation is complete. Any potential
faults in the application should be included in the testing. Failure to do so could lead to improper operation,
equipment damage or in extreme cases even Death, serious bodily injury or considerable damage to property.

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

A It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in
case the SG2 smart relay operation must be shut down immediately.
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Examination before I nstallation

Every SG2 smart relay has been fully tested and examined before shipment. Please carry out the following
examination procedures after unpacking your SG2 smart relay.
* Check to see if the model number of the SG2 matches the model number that you ordered.
* Check to see whether any damage occurred to the SG2 during shipment. Do not connect the SG2 smart relay to the
power supply if there is any sign of damage.

Contact T Eco if you find any abnormal conditions as mentioned above.

Environmental Precautions
The installation site of the SG2 smart relay is very important. It relates directly to the functionality and the life
span of your SG2. Please carefully choose an installation site that meets the following requirements:
* Mount the unit vertically
 Environment temperature: -4°F - 131°F (-20°C - 55°C)
* Avoid placing SG2 close to any heating equipment
* Avoid dripping water, condensation, or humid environment
« Avoid direct sunlight
« Avoid oil, grease, and gas
* Avoid contact with corrosive gases and liquids
* Prevent foreign dust, flecks, or metal scraps from contacting the SG2 smart relay
* Avoid electric-magnetic interference (soldering or power machinery)
» Avoid excessive vibration; if vibration cannot be avoided, an anti-rattle mounting device should be installed to
reduce vibration.

Disclaim of Liability

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

editions.

SG2 Model Identification

[sa2 |-l 20 [ v [ ®R |-[ A ]
Controller Type J

IO Count
8 = 8 points (expansion modules)
10 = 10 /O points

12 = 12 /O points

20 = 20 l/O points

Input Power:

D = 24V DC Powered
12D = 12V DC Powered

A = 100~240V AC Powered
24A = 24V AC Powered

— Qutput Type:
R = Relay

Form Factor, ————— T = Transistor

H = Encased / LCD & Keypad

V = Encased /LCD, Keypad & RS-485 Communication

K = Encased /Blind (no LCD & Keypad)

C = Bareboard

E = Expansion
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Quick Sart Setup

This section is a simple guide for connecting, programming and operating your new SG2 smart relay. This is not
intended to be the complete instructions for programming and installation of your system. Refer to other sections in
the manual for more detailed information.

Install SG2 Client Software
Install the SG2 Client Software from CD or from the free internet download at www.taian-technology.com

i€ Setup — SG2 Client E0X

Welcome to the SG2 Client Setup
Wizard
This will install 5G2 Client an your computer.

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

Click MNexd to continue, or Cancel to exit Setup.

[ Mest > |[ Cancel

Connect Power to SG2 smart relay
Connect power to the Smart Relay using the below wiring diagrams for AC or DC supply for the applicable
modules. See “Chapter 2: Installation” for complete wiring and installation instructions.

2LV®L|—| — 2LV ot

L1

100260V~ % | ___ VI
50/60 Hz N

o0 20
AC W
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Connect Programming Cable

Remove the plastic connector cover from the SG2 using a flathead screwdriver as shown in the figure below.
Plug in the plastic connector end of the programming cable into the SG2 smart relay as shown in the figure below.
Connect the opposite end of the cable to an RS232 serial port or USB port on the computer.

Establish Communication
a. Open the SG2 Client software and select “New LAD” as shown below left.
b. Select “Operation/Link Com Port...” as shown below right.

= LAD Version:
File Edit BEfSEssloi® View Help

6 562 Client
ENEN Help

Hew CtrltH * Hew FED
e Corio

Version:3.Ja

NEW

FUNCTION
LoGic 4H_)  BLOCK

PROGRAR PROGRAM

OPEN OPEN
LADDER FUNCTION
tocic 1HO WM eiock . 10—

PROGRAM PROGRAM

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

Link Com Port X
—oaelect COM Port
Port: Icu}u j
—HMode
¥ Single

" Search ID ||:|

d. The SG2 Client will then begin to detect the connected smart relay to complete its connection.

Write simple program

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

= LAD Version: |Z_|E||z-|
@ R A | B (] (@ [ [ [ =] @ . (B[S

Coil/Contact: Capacity: 1200 free space BC Mode: a
Symbol: '

*:Uzed 001

I:123456789ABC

Z:1234

002
X:123456T80AEBC
2:12345678 P:1
T:1234567804BC 2 Je ¥ = |l
Internal auxiliary relay
M:123456T80ABCDEF
wl M w | 01-3F Symbol

T:125456T89ABCDEF L.
Contact Type

C:123456T89ABCDEF L.l & sTR - ~ STR NOT -
R:123456TEDAEBCDEF L./

G:125456T80ABCDEF L

| oK | Cancel |

H: 123456 780ABCDEF .
00T
L:12345678
D: 0 008
More...
009
b

4F HF 4F 4R HEo Ao HEo b0 R0l ho S S S EE B L E S F Y 2|4 Pt

NONE. gen Wer:3.2 |Status:Stop ONLINE Model: 562-20¥1-D ID:01 7

Note: If the ladder toolbar is not visible at the bottom of the screen, select View/Ladder Toolbar from the menu to
enable.
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b. Use the “A” key on your keyboard (or the “A” icon on the ladder toolbar) to draw the horizontal circuit line from
the M contact to the right most cell, as shown below.

% LAD Version:

File Edit Operation View Help
... I [ [« > | B e e () ..@..@ ® » (B E el
Coil/Contact: Capacity: 1197 free space. Mode: A
_'l)-_nZlJ]. Nt
|
*: Uzed 001 _h .
1:1234567894EC Q‘“*~—_________,__-a*")
Z:1234 002
X:1234567894BC
Q:12345678 P:1 003
¥:123456789ABC
M:123456 789 ABCDEF .. 004
L
T:123456780ABCDEF L.
005
C:123456780ABCDEF .l
R:123456789ABCDEF ..
006
G:123456780ABCDEF L
H:1235456789ABCDEF L. o1
L:12345678
p: 0 o
008
W
<
4F 4F 48 4fo b0l ol 4o HErol 4Bol HEo HEo B4 S0 B B K E S 955'.’5' Pt I (25
none. gen Yer:3.2 |Status:Stop OHLINE Model: 5G2-20VT-D ID:01 r

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

R EA EHER R e e EE e

Coil/Contact: Capacity: 1197 free space FC Mode: A

Symbol:

"
—_——D
=

*:Uzed 001
I:123456780ABC

£:1234
»
X:123456T80ABC | w | T e 4l»]
Cutput Type
Q:12345678 P:1
Symbol =[ " Reset
" Sec i P

Y:123456783ABC

M:123456T80ABCDEF .
*

T:123456789ABCDEF Ll




Chapter 1: Getting Started B

d. Test the simple program. From the Operation menu, select the Write function and write the program to the
connected smart relay as shown below.

File Edit ¥iew Help
@ h I Moni tor %
I: Simulator =
Coil/Cont Simulator Control
Symbol:

Run CtrltR
*:T=zed v Stop Ctr1+T
I:12354%5¢
Zi1234 Buit Ctrl+g
X:12345¢ fead

frite
Q:12345¢ g oger

* Analog Set. ..

F:125456¢ F

assword. . .

Language
M'i2345E Module Sy=tem Set. ..
T:12345¢ Link Com Fort...

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

EEEL R NERE e~ EE

Coil/Contact:
Symbol:

Capacity: 1196 free space.

Q.‘%

#:Uszed
1:1234567894BC

Z:1234
H:123456T894ABC
Q:12545678 P:1

*
T:12534567894BC
M:123456T89ABCDEF L./

*
T:123456T89ABCDEF ../

C:126456789ABCDEF L. ; ﬂ

R:123456 T89ABCDEF ..

Do you want to read program from Module 2

G:123456T89ABCDEF ..
H:123456780ABCDEF L.

L:12545678

D: O 008
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f. On the Input Status dialog, click on MO01 to activate the contact MO1 which will turn ON the Output Q01 as shown
below. The highlighted circuit shows the active part, and the first Output (Q01) on the connected smart relay will be

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

@ =

Coil/Contact:
Symbol:

*: Statusz ON
1:123465687894RC

Z:12354

X:125466T89AEC

0:12346678 P:1
*

T:1234867894BC

M:12534667824BCDEF ..J
*

Capacity:

1196 free space.

Input Status Tool

1 23 456 748 94AFC

T [ 7 (A (A (A A 2

x [4|[4 @[ [ [ [|[ @[ @@

z [AH[E
1]

008

T:1234567894BCDEF L o] éﬁlﬁ[ﬁl[ﬁ[ﬁl[ﬁﬁl%fﬂl%%l% [Fﬂl
C:123456T89ABCDEF .. o = | Vel et e v Tz el ve e e aelf el
R:123456 788 ABCDEF L.

(:123456788ABCDEF .. .

H:123456789ABCDEF .. o0

L:12345678

D:

Qol
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General Specifications

SG2 is a miniature smart Relay with a maximum of 44 1/0O points and can be programmed in Relay Ladder
Logic or FBD (Function Block Diagram) program. The SG2 can expand to its maximum /O count by adding 3
groups of 4-input and 4-output modules.

Power Supply

Input Power Voltage Range

24V DC Models: 20.4-28.8V
12V DC Models: 10.4~14.4V
AC Models: 85-265V

24V AC Models: 20.4-28.8V

Power Consumption

24VDC: 12-point :125mA
20-point: 185mA
12VDC: 12-point: 195mA
20-point: 265mA
100-240VAC: 100mA
24VVAC: 290mA

Wire Size (all terminals)

26 to 14 AWG

Programming

Programming languages

Ladder/Function Block Diagram

Program Memory

300 Lines or 260 Function Blocks

Programming storage media

Flash

Execution Speed

10ms/cycle

LCD Display

4 lines x 16 characters

Timers

Maximum Number

Ladder: 31; FBD: 250

Timing ranges

0.015-9999min

Counters

Maximum Number Ladder: 31; FBD: 250
Highest count 999999

Resolution 1

RTC (Real Time Clock)

Maximum Number

Ladder: 31; FBD: 250

Resolution

1min

Time span available

week, year, month, day, hour, min

Analog compare

Maximum Number

Ladder: 31; FBD: 250

Compare versus other inputs

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

Analog Output (AQ), Analog*gain + Offset,

PI, MX,AR,DR ...

AS, MD,

Environmental
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Enclosure Type

P20

Maximum Vibration

1G according to IEC60068-2-6

Operating Temperature Range

-4° t0 131°F (-20° to 55°C)

Storage Temperature Range

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Vibration 0.075mm amplitude, 1.0g acceleration
8-point:190g
Weight 10,12-point: 230g (C type: 160g)
20-point: 345g (C type: 2509)
Agency Approvals CUL, CE, UL
Digital Inputs
3.2mA @24VDC; 4mA @12vDC
Current consumption 1.3mA @100-240VAC
3.3mA @24VAC

Input Signal "OFF” Threshold

24VDC: <5VDC; 12VDC:<2.5VDC
100-240VAC : < 40VAC
24VAC: <6VAC

Input Signal "ON” Threshold

24VDC: > 15vDC 12VDC: > 7.5VDC
100-240VAC : > 7T9VAC
24VAC: >14VAC

24, 12VDC: 5ms

Input On delay 240VAC: 25ms  120VAC: 50ms
24VAC: 5ms
24, 12VDC: 3ms

Input Off Delay 240VAC: 90/85ms 50/60Hz
120VAC: 50/45ms 50/60Hz
24VAC: 3ms

Transistor device compatibility PNP, 3-wire device only

High Speed Input frequency 1kHz

Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required

Analog Inputs

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

\oltage Range acceptable

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

24VDC when used as discrete input;

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

Input Signal "OFF” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal "ON” Threshold

> 9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

Basic unit: A01-A04
Expansion unit: A05-A08
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Relay Outputs

Contact material Ag Alloy

Current rating 8A

HP rating 1/3HP@120V 1/2HP@250V

Maximum Load

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

Maximum operating time

15ms (normal condition)

Life expectancy (rated load) 100k operations

Minimum load 16.7mA

Transistor Outputs

PWM max. output frequency 1.0kHz (0.5ms on,0.5ms off)
Standard max. output frequency 100Hz

\oltage specification 10-28.8vDC

Current capacity 1A

Maximum Load

Resistive: 0.5A/point
Inductive: 0.3A/point

Minimum Load

0.2mA
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Product Specifications

Part # Input Power |Inputs Outputs Display & Keypad |RS-485 CommunicationsMax /O

SG2-12HR-D 6 DC, 2 Analog 4 Relay , Z01-Z04 N/A 36+4 *1

SG2-12HT-D 6 DC, 2 Analog 4 Trans. |V, Z01-Z04 N/A 36+4 *1

SG2-20HR-D 8 DC, 4 Analog 8 Relay , Z01-Z04 N/A 44+4 *1
24VDC

SG2-20HT-D 8 DC, 4 Analog 8 Trans. |V, Z01-Z04 N/A 44 +4 *1

SG2-20VR-D 8 DC, 4 Analog 8 Relay , Z01-Z04 Built-in MODBUS 44+4 *1

SG2-20VT-D 8 DC, 4 Analog 8 Trans. |V, Z01-Z04 Built-in MODBUS 44+4 *1

SG2-12HR-12D 6 DC, 2 Analog 4 Relay , Z01-Z04 N/A 36+4 *1

SG2-20HR-12D 12 VDC 8 DC, 4 Analog 8 Relay , Z01-Z04 N/A 44+4 *1

SG2-20VR-12D 8 DC, 4 Analog 8 Relay , Z01-Z04 Built-in MODBUS 44 +4 *1

SG2-10HR-A 6 AC 4 Relay W, Z01-Z04 N/A 34+4 *1
100-240 VAC

SG2-20HR-A 12 AC 8 Relay |V, Z01-Z04 N/A 44 +4 *1

SG2-12HR-24A 8AC 4 Relay W, Z01-Z04 N/A 36+4 *1
24VvDC

SG2-20HR-24A 12 AC 8 Relay |V, Z01-Z04 N/A 44 +4 *1

Expansion Modules and Accessories

SG2-8ER-D AVDC 4DC 4 Relay N/A N/A N/A

SG2-8ET-D 4DC 4 Trans. N/A N/A N/A

SG2-8ER-A 100-240VAC 4 AC 4 Relay N/A N/A N/A

SG2-8ER-24A 24VAC 4 AC 4 Relay N/A N/A N/A

SG2-4Al 4 Analog N/A N/A N/A N/A

SG2-4PT 4 Analog N/A N/A N/A N/A

SG2-2A0 N/A 2 Analog N/A N/A N/A

SG2-MBUS 24 \VDC Communications Module, RS-485 ModBus RTU slaver

SG2-DNET Communications Module, DeviceNet Group?2 slaver

SG2-PBUS Communications Module, Profibus-DP slaver

ENO1 Communications Module, TCP/IP

GSM Communications Module, EGSM 900MHz, DCS1800MHz

SG2-PLO1 SG2 Programming Cable, SG2 Programming software

SG2-PM05(3rd) SG2 Memory cartridge

OEM “Blind” Models, No Keypad, No Display

SG2-12KR-D 6 DC, 2 Analog 4 Relay X N/A 36

SG2-12KT-D AVDC 6 DC, 2 Analog 4 Trans. X N/A 36

SG2-20KR-D 8 DC, 4 Analog 8 Relay X N/A 44

SG2-20KT-D 8 DC, 4 Analog 8 Trans. X N/A 44

SG2-12KR-12D (12vDC 6 DC, 2 Analog 4 Relay X N/A 36

SG2-10KR-A 6 AC 4 Relay X N/A 34

SG2-20KR-A 100-240VAC 12 AC 8 Relay X N/A 44

OEM “Baseboard” Models, No Keypad, No Display, No Expansion

SG2-12CR-D 6 DC, 2 Analog 4 Relay X N/A 12

SG2-12CT-D 2AVDC 6 DC, 2 Analog 4 Trans. X N/A 12

SG2-20CR-D 8 DC, 4 Analog 8 Relay X N/A 20

SG2-20CT-D 8 DC, 4 Analog 8 Trans. X N/A 20
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SG2-10CR-A 6AC ARelay X N/A 10
100-240VAC
SG2-20CR-A 12 AC 8 Relay X N/A 20

> If module with keypad and display, Max 10 can be added keypad input Z01-Z04.
> More information about Product Specifications to see “chapter 6: Hardware Specification”.
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Mounting

DIN-rail Mounting

The SG2 smart relay should always be mounted vertically. Press the slots on the back of the SG2 and expansion
module plug CONNECTOR onto the rail until the plastic clamps hold the rails in place. Then connect the expansion
module and CONNECTOR with the Master (press the PRESS-BUTTON simultaneously)

CONNECTOR
\ + - L1213 15 16 AL A2 “ Wﬁ“
0 00O XAC O PRESS-BUTTON
lVHDC 24V Input 8 x DC(ALA2 0~10V) ‘ p\ L A AC 100-240v
TECD® -
E— AN
[GEDINE

‘ Output 4 x Relay / 8A WEMORY \

L% P P P |

\. Din Rail
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It is recommended to apply a DIN-rail end clamp to hold the SG2 in place.

Direct Mounting

1112 13 14 15 16 AL A2

00_ 00000000

Input X1 X2 X3 X4

4XAC OOOO

Mounting Clip

DC 24V Input 8 x DC(A1,A2 0~10V) <L><N> AC 100~240V

TEC®

$

)

TECD

j < Run

SG2-12HR-D SR on
Output 4 x Relay / 8A WE MoRY Qv/? O Qv/zQ
P P % % %005

D

\ Din Rail

Use M4 screws to direct mount the SG2 as shown. For direct installation of the expansion module, slide the
expansion module and connect with the Master after the Master is fixed.

(S

1112 13 14 15 16 AL A2

0000000000

DC 24V Input 8 x DC(ALA2 0~10V)

TECD

SG2-12HR-D

PEN| @
SO «
Output 4x Relay / 8A CONNELTOR

P P P D

MLX20{#8x32)
py

_ (@]
00_OOOODGES
DC24V INPUT8xDCIA1,A2 1-10V]
TECD® MLX20(#8x32)
N
80| =0
N
B QJ? 0
)
a
2% 3555
@ TECD®
O Run

SG2-8ER-A
Output 4 x Relay /83

ey

QpO0Z0

]

g

©)
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Wiring

WARNING: The I/O signal cables should not be routed parallel to the power cable, or in the same cable trays
to avoid the signal interference.

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

Wire size and Terminal Torque

[ [I——
= D= o j—
= = F—
mm2 0.14...1.5 | 0.14...0.75 | 0.14...25 0.14...2.5 0.14...1.5

AWG 26...16 26...18 26...14 26...14 26...16

—p— @CM@

nas O c Nm 06
(0.24in) & lb-in 5.4
Input 12/24V DC
—1-10V Analog = 1-10V Analog.
1 2 1 2 3 A
\ \ \ \ \ \
skt i il AP 2D
\ — | —
- —
2Lv X ’@‘ + Al A2 X ’@‘ .- A1A2A3A4
Cor f@ RRRRARR %5 RRRBRARAERRRR
=2y == NN = 9 D) o)
00 00000000 06 0000 0000 000Oeeee
H————ZNN | B St e S W
12 POINTS 20 POINTS
Input 100~240V /24V AC
2wy~ LILD @ Ly @

—T

or
100 2L0V ~ X3

RARRRRR % RARBRARRERRRR

50760 Hz NILZT —L_ L) NM@ EERAAIRRAA IR AN
QR _QRLRYRY %% QLY LY LV OO®®
N N —— N | N =t e\ N e

_— —

-~ "

10/12 POINTS 20 POINTS
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Sensor Connection

Fuse 1

- 24V + —
ar i
AV -

o Fon ol o ©
BK | BK /)

50 00020000 ~2@@@cuc¢u

= Na——_— S |

Output (Relay)

Output 4 x Relay / 8A Eﬂ
20 @@ 20 09

12,260V~ L/+ T

— ™M
50/60 Hz [%J 8
12125V — N/- ~ F

Output (Transistor)

T — - S— -
—_ o — — T—-__ _ P ——

OUTPUT 4 xTR/0.5A @

0O O VO VO

A AN AN FACA FACA AN AN FANCA EH

}\ L A A ‘}

o Yo Tor  tos L Yo o ol Tos  fo o Foy ]
® N -
R ‘ ‘
2L\ —— — } ‘
‘.
or [

- - .

12V —= - ] ]

10 Link OR Remote /O Link

N\ \N W \N

Al A2 A3 A4 A B Al A2 A3 Ad A B @ Al A2 A3 A4 A B

@@@@OO@@ @@@@OO@@ R @@@@OO@@

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

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

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

®-Inductive load

©-Comply with standard: EIA RS-485.

K typeIndicator Light

There is an indicator light to indicate the status of SG2 (K type) smart, and the below table shows the
relationship between the light and the SG2 status.
State of light | Description

L Power up, SG2 is stopping

# Flicker slow(1Hz), SG2 is running

Flicker quick(5Hz), SG2 is under failure status
—Flash error

* —Illogicality in user program

—Expansion model error

—RTC error
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PC Programming Software“ SG2 Client”

T he SG2 Client programming software provides two edit modes, Ladder Logic and Function Block Diagram

(FBD). The SG2 Client software includes the following features:

1. Easy and convenient program creation and editing.

2. Programs can be saved on a computer for archiving and reuse. Programs can also be uploaded directly from a SG2
and saved or edited.

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

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

5. Real-time communication allows the user to monitor and force 1/0 on the SG2 smart relay operation during RUN

mode.

Installing the Software
Install the SG2 Client Software from CD or from the free internet download at www.taian-technology.com.

# Setup — SG2 Client =13

Welcome to the SG2 Client Setup
Wizard
This will install 5G2 Client on your computer.

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

Click MNext to continue, or Cancel to exit Setup.

| Next > |[ Cancel

Connecting the Software

Remove the plastic connector cover from SG2 using a flathead screwdriver as shown in the figure below. Insert
the plastic connector end of the programming cable into the SG2 smart relay as shown in the figure below. Connect
the opposite end of the cable to an RS232C serial port on the computer.

=y

Start Screen
Run the SG2 Client software and the below Start screen will be displayed. From this screen, you can perform the
following functions


http://www.taian-technology.com/�
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T 562 Client

Ctrlt+H * Hew FED
Hew LAD

e
FUNCTION

BLOCK
PROGRAM

OPEN OPEN
LADDER FUNCTION
1FO

LOGIC BLOCK
PROGRLM PROGRAM

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

New FBD Program
Select File -->New -->New EBD to enter the development environment for a new FBD (Function Block
Diagram) program.

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

Ladder Logic Programming Environment

The Ladder Logic Programming Environment includes all the functions for programming and testing the SG2
using the Ladder Logic programming language. To begin a new program select File-->New, and select the desired
model of SG2, and the number of connected expansion units if applicable, as shown below.

Select Nodel Iype &l

Specifications
®s sssanses | [SGZ-10HR-4A:
— === | (1) Power : 100-240 VAC
Fou (2] Input : Il-I6
So%l| (31 outpur : axRelayseh

= (4] Analog : No
e ooze r_| (5} BTC

TECO

1 Tes

(6] PUM Qutput : No

) [7) 1EHz Input : No
Firmware (&) High 3peed Conwm. : Mo

I.x - (9] LCD/Eeypad : Tes

[10)Extenzion : Yes

DI D0 Select Type
T |562-10HR-A -

¥:00-00

¥:00-00

Cancel |
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M enus, | cons and Satus Bar

~N o o1 &~

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

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

controllers, configuration of special functions and viewing preference selections.

. Main Toolbar — (From Left to Right)

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

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

Icons for Monitor, Simulator, Simulator Controller, Controller Mode changes (Run, Stop, and Quit), and
Read/Write programs from/to the SG2 smart relay.

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

designated by a “*” symbol below each address.

. Amount of free programming memory available.

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

. Ladder Toolbar — Icons for selecting and entering all available Ladder Logic instructions.
. Status Bar — Status of current open project and connect SG2 smart relay.

T LAD Version:

Eile Edit Operation Yiew Help 2
IEECIZINIEIEEE EEEREIE DR |
Coil/Contact: Capacicy: 1300 fres ¥ppc w
Symbol:
*:lsed 3 001 3
1:125456T894ABC
2:1234 002
H:123456T8094BC
0:12345678 P:1 003
YT:123456T789ABC
M:1235456T80ABCDEF L 004
T:123456T89ABCDEF _.!
005
C:123456 TE9ABCDEF .l
K:123456T88ABCDEF L.l
005
G:123456TS0ABCDEF L.l
H:123456T89ABCDEF ..l
007
L:12345678
p: 0 008
More
009
¥
£ 6 >
EE %I A |L Del. Ins. .Nl
. 1 =]
none. gen Ver:x.x Status; Stop OFFLIKE Model: 5G2-20VI-D ID: 01
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Programming
The SG2 Client software can be programmed by either drag-and-drop of instructions or by using keyboard entry
commands. Below is an example of some common methods of entering programming instructions.

#LAD Version:

l@-__@ AN EEEE cER@EBeNaE

1199 fzes space. PC Mode: Progra= ~

#:Tzed 001
1:123456789ABC

v Click & Release

. !
2:1234 002

X:1234667894BC

1
z \

¥:123456 789 ABC e | ¥ " [mo]v]

o 04 L Idcernal suxiliary relay
N:123456789ABCDEF ! \

¥ ) ) [l =] o1-3F synbol
T:123d56 TEQABCDEF I ¥
00?1 Conthet Type

C:123456T89AECDEF )

and , @ sip .  STR NOT -
F:1234567T89ABCDEF L. '

1
fos :
G:123466 T8OABCDEF L) | b
! E O |> Cancel J

H: —

123456 T89ABCDEF L : 001
L:125456678 I
D: o ;-‘ 08
More. .. ;‘

: Click & Drag
T . i

FFT mm@m:&zmnﬁmm@@@@@m&mﬁmmﬂ 8 [ o
none. gemn Ver:x.x Status:Stop OFFLIKE Model:S62-20¥T-D ID:01 4

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

coils.
File Edit Operation ¥iew Help
ll@ll‘*iﬁl@l@I@ @ @ »aa e
fgl_,L,( ntact: ty: 1195 free space. FC Mode: Frogram A~
Symbol: TO1
*;Used 001
1:123456789ABC
“Aa: v )
z:1234 o0 \ Coil colunn
A
X:123456789ABC \ for output
\ \
Q:12346678 P:1 003 A A
\\ \
T:123456789ABC N \
n A"
H:123456TB9ABCDEF L./ o004 S \\
* * N \
T:123456T89ABCDEF . \\ \
* 08 \ \
C:123456TEOABCDEF L, \\ ‘\
R:123456TB9ABCDEF S \\
006 \\ v
6:123456TE9ABCDEF L/ \ \
L b
H:1234567T80ABCDEF A h
= 007 A 1
v A\
L:123545678 N N
N \
A
D: © 00B A Y
N \
More... R
\ ‘\
i 27 £ TN
o A" & L7\ !
<
4 4 4 4ol 4fro HFol 4Frol 40l HFrol 4o dFol iR S ST B S EEF ST E P"i"'?u.
none. gen Yer:x.x Status:Stop OFFLINE Model: 562-20VT-D Ih:01 i~
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Simulation Mode

The SG2 Client software includes a built-in simulator to test and debug programs easily without the need for
downloading to a controller. To activate simulation mode, simply press the RUN icon. The program below is shown

in simulation mode, identifying the significant available features.

File Edit Operation Yiew Halp

city: 118 free FC Mode: Simulator

space

EECIEREREEEEE G RIS

. - MO1 TO01
Toggle simulation i
*; Status ON == o | .\_/J—
I:123456TB9ABT
a5
z:1234 002 —H— /_—-————_\
N:1294567894BC . =
=T'.| 533\ 2 Toa oo ]1
Q:12345678 P:1 003 —L| (] 06.00 ’WJ o6.00 | T4
I TO4
\
¥:1234567894BC ut Status Tool

1129456 TEOABCDEF Ll

12345678 9KBC
I [ [ 66 GIE 6666 @60

High light coil

F123456780ARCOEF Wl |y B IRIR 1@ OB BB G _ T to view current
ci1294567804BC0EF Wl |2 QARG Active circuits
) o 3456 78 9ABCDETF
R:123456789ABCDEF ul [uox =] @[ﬂ vl vl val el el e e e v change color
6:123456789ABCDEF Ll Hox - [ 6 BIE 66 6 6600 60
H:1254567894BCDEF L o
L:12345878
b: Force I0 points
MODE...
008
1t 48 (48 | o) el HEral iral [4Eral MFrol [4Eral Mol |4E (&) [ (o] (5] 5} (5] B8] 5 (&) (51 51| (=5 14| P e
Tone. gen Ver:x.x Status: Fun OFFLINE Model : 552-20¥T-D ID:01

Establish Communication

The following is the simple procedure for establishing communication between PC and the SG2 smart relay.
Select “Operation/Link Com Port...” as shown below.

T LAD Version:

a.

File Edit BUsEEEasl® View Help

EEICIS
(Coil/Contac Simulator

0il/Contac Simulator Control

Svmbol:

Fun Ctrl+E

#:Uzed v Stop Ctrl+T

I:1234887%
Z:123d Quit Ctrl+g
¥:12345R7 Link Com Port
0123456 Jelect COM Port

H i

Port: |[;|:|1~1_]_ j
T:123456% RTC Set...
Analog Set... Hode

M:1234567 f* Zingle
T 1:2343;6# Language " Search ID

H ki

N Module Swstem Set... |

SR WEEYTN|  [ink Com Port...

b. Select the correct Com Port number where the programming cable is connected to the computer then press the

“link” button.
c. The SG2 Client software will then begin to detect the connected smart relay to complete its connection.
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Writing Program to smart relay

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

File Edit Q{3230 View Help
BEE ERECERNEER
imulator -

Coil/Contac . Capacity: 11§— _
Simulator Control .

Symbol: 01 Write
Run Ctrl+R

*:Used v Stgp Ctrl+T 001

I:1234561%
o ) M0S

S5t b Quit Ctrl4Q 002

H:123456% Read 07

= mi

Q:1234567 Compare. .. 003

¥:123456% RIC Set...
Analog Set...

M:1234567 password... S

* * % n
T:1234567 Language
’ Module System Set...
¥ ek 005
C:1234567 Link Com Port...
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Online Monitoring/Editing

The SG2 Client software allows for online monitoring of the currently running program during runtime.
Additional online functions include, 1/O forcing, and Mode changes (Run/Stop/Quit).

File Edit Operation Yiew Help

EEEEE < BEEea (s@EeNna @

e — 1151 ¢ paca. PC Mode: Monitor -~
Symbol: L
Toggle Run/Sto I ] | P
*: Statug ON g8 pl:m [ O"‘ .00 [ TOL
I:123456T89AEC g

HOS

002 _H_

X:123456T89ARC
=07 To3 | 7 _"‘\
00.29 o3 1400.00 To4
Q:12345678 Pil 005 | P 05.00 06.00
X |'.m )
T:123486T89ARC
Input Status Tool

E:1234

e

\\_‘_‘______/

M:123456TBDABCDEF Ll 1 2345678 3ABC AC‘[iVE‘: Circuits
T-:?SdESTSQhBL‘DEF anal * L3 14 (3 ] A A A — H H H
. * [A10/0/06 60 66 68 66 change color High light coil
C:123456T89AECDEF L.l Aoalog € _ ‘to ‘1iet‘:‘,' cu:[rent
R:123456T89ABCDEF .l :JI\I'
G:123456T89AECDEF Ll haalog 7
H:123456T82ABCDEF L. ‘/ _h'
L:12345678 . O voint Status bar: filename, version, mode,
- orce 10 points : ) .
w8 online/offline, SG2 mode and ID#
More. ..

Show Corcent
000 .
T 4 = [+] Y L] T [ K [} T H P [ TAS MO (PT ME (AR = OE R o Jel Ingl M
4H HE 4B | P! Hbeo! Mol [Hieal Mo [HEmal HE ol |[4f [ [ L (% (8 (2] &) 6 & i | = 1Y) 82 s e

none. gan Ver:x.x Status:Run ONLIKE Model:562=20V1=D ID:01 I y:

»¢ The SG2 Client software does not support runtime logic editing changes. All logic edits to contacts, coils,
Timers/Counters, and circuit connecting lines must be written to the connected smart relay while in Stop mode.
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Operation menu

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

View Help

Dperation

Monitor
Simulator

Simulator Control

Fun

¥ Stop

Cuit
Fead
Write

COmpare. ..

RIC Set...

Analog Set...
Pazaword. ..

Language

Module System Set...

Link Com Port...

Functional Description

Online function for runtime monitor when connected to a smart relay

Offline function for testing and debugging a program

Self-motion simulator control

Control running or simulator if not connect a smart relay

Stop running or stop simulator

Simulator control power down

Pause simulator

Quit monitor or simulator mode

Read program form smart relay

Write program to smart relay

Read program form smart relay and compare difference with PC program

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

Setup analog input A01-A08 gain and offset

Set a password for accessing the current program after upload to the smart relay

Change SG2 smart relay menu language

Dialog for changing important system setup functions including Module ID...

Select the port communication with smart relay

e 52| RIC Set X
— Time Set
- Week
Index | Line | Deferent Type | =E M
001 ooz Coil .
Hour:Mimte E g 19
o2 ao2 Coil
003 0oz Coil Year.Month.Day | 11 . | 3 . | 17
004 ao2 Function Block " -
) Daylight sawving
0035 a03 OF. Line wode: [0
: -
006 003 Parameter nee
Summer
M: | J D:| J H: | J
Winter
M: I
cocer
Analog Set §| Hodule System Set §|
Bl A5 Get ID Remote I/0
Gain(1~999): |10 Gain(1~999): |10 & WO
Current ID: 1
Offaet (-50~+50) = |+0 Offzet (-50~+50) : |+0 " Master
New ID{00-99): 1
A2 L& ; " Hlawve
Gain(1~999): |10 Gain(1~998): |10
Set Expand I/0 Others
Offset (-50~+50) : |+0 s TR +0 W M Keep
I/0 MNum: 1 -
23 27 [T C Keep
in(le . Gain(1~999): [~ Back Light
Gain(1~999): |10 { 10 1,0 Alarw S
Offset (-50~+50) = [+0 Offset (-50~+500: |40
= R R3485 Set DE Format Set
Gain(1~999): |10 Gain(l~399): [1g Coum. Mode: |S3/H/Z - * Unsigned
Offset (-50~+50) z |+0 Offset(-50~+50): |4+g Baud Rate: |38400 « " Signed
Cancel | Set Cancel
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HMI/TEXT

This function block can display information on 16x4 LCD screen:
1. Preset value or current value of function blocks, such as Counter, Timer, RTC, Analog comparator and DR register
etc. Under running mode, to modify the preset value via HMI is available.
2. Coils status, such as input coils I, Z, X and auxiliary coils M. Under running mode, to modify the M status via HMI

is available.

3. Analog input value (A, AT) and analog output value (AQ);
4. Build-in ASCII code and multi-language characters; Build-in Chinese characters; User-defined Chinese characters;
5. Telephone number used by GSM module (SMS Alarm function).

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

T Edit

Operation ¥iew MHelp

coil| Heypad
Syun ¥ Ladder
*:Ug
I:1
Z:1] .
Find. ..
%11 Replace. ..
HMI Text. ..
Q11 gembel. ..
Data Register Set...
¥: Analoeg Ouput Set.. .
I/0 Display Set...
i1 i
v 3-Contact
T:1] GS-—Contact

L:

D:

i e

=

(s X

:123456759ABCDEF J
:123456759ABCDEF J
1123456 789ABCDEF Ll

1123456759 ABCDEF J

12345678

u]

More...

HMI/TEXT setting (step 1~7):

I Text Input

Hol ]nnz |03 |Hoa |mos |Hee | mo7 | moe ki
:El.;le-r- -|Iru Preset (unit) ¥
(Enu.nter |C02 Current {unit) ¥|
I gre 1 [roz e v
I I reset 1
Gl Compare |GD4 Reference {unit)l]
PR e | !
v Display: Y ewee—r—
I Display 1T |101(unit) = 1}5105 v”_?reset (un ¥
. 1 I = ===
Analeg Display Set..._| M [HDZ = IAi LI [A03 -
: Phone Number ' g 2 %03 (unic) s :_,’_
1 —
: 5 Add : . : — = 1 Clear Cancel
————————— = E

1 R
, [ Multi Language (" Chinese(fixed) ( Chinese (edit) |

I

1 VYR $%8&" ()*+,=.,/0123456789:;<=>7@ABC
: DEFGHI,TKL][NUPQRSTUVWXYZ[\][‘]_\abcdef:g
i hiiklmnoparstuvwxvze|*@ a23aadééeéiin
I

: ¢2zABBrAEEX3MMENNHONPCTY ¢ XUYNWLBHES A
I e EQ " aBv<2T vEAR¥Co=" 22" J¥AAAE

A8 b E SN xEE e
Coil/Contact: HO1 Capacity 177 free space PC Mode: Program
Symbol: ' 01 IR
|
#:Used ," 001 ! [ ] .
1:1234567894BC _®
** & ~
z:1234 Q .
Edit Contact/Coil
H:12345678
2:12345678 z [= [ le #
HMI displ
viizoasered  H0L  |mo2 | mos | mos  |mos  |moe  |mor  |moe 4 4 = =play page
H w| (01-1F)
N:12345678 C)
T01=50.00Scc (@ | Tmer [101 current = Funceion
T:12345678 - ~ 7T Comter =|T01 Preset({unit) o Mode [1 w| (1-2)
ki T01 #*'##SB%‘—©——-._ T01 Current (unit) _O' )
£:12345678 TEST#T01#+ ______ RIC_ _ Display
. G Compare T02 Preset(unit) To3
LEERLALLAL wl" T02 Current(unit) *Q
G:12345678 N T02 Current
o DT’pl‘{ it w| |T03 Preset(unit)
H:12346678 T03 Current(unit)
og Didplay Set...
ek i 3 | M | 103 Current
L:12345678 Phdne Numbery - =
| E— \
B @I  Add s — Clear | Cancel \
i ! s = '\
E€. 0 3
5':!11-11!-1 Language \({ Chinese (fixed) ¢ Chinese(edit) \
Iexf:. Input \\
\
hUuswa’ ()*+,=4/0123456789:; . )
DEFGHI TKLANOPQR3TUVWXYZ [\16_7 Display timer, counter, RTC...
ijklm vaxvz+cl-+e"a4aa -
hijklmnoparstu vztl*6"aaaa used in program
011
|| [ ] _conm
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@ Enter HO1 coil

@ Into HMI/TEXT edit frame

3 Choice the “T”

@ Choice the “E”

® Choice TO1 current

® Choice TO1 current (unit)

(@ Choice T01 present (unit), user can modify TO1 preset value when H coil enable and display on LCD.

Download to SG2, and 101 turn ON, or press “SEL” if the H coils is set to mode 1, then the SG2 LCD will
display the first H text as shown below.

Sop display Run display
ACIN-240%  Input6xAC BB £ Input 6x AC I, Press “1” or “|” to choice the nearest H coil
TECO TECC I, Press “SEL"+“1 or “[’and “OK” update TO1

?‘)ﬁ T01=50, 00Sec ?ow preset value (In this example, 050.0 can update, TO1

TO1=05, 20Sec Q e .
Q 9 TESTO5. 20 preset value depends on HMI/TEXT edit frame

&oﬁ &OA setting.)

_SGMMRA | SG210HRA

Output 4x Relay/8A i i Output 4x Relay/8A

Build-in ASCII code and multi-language char acters:

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

T01=50. 008ec
TOL=##. ##Sec
TESTHTOL#

(¢ Multi Language (= Chinese(fixed) { Chinese (edit)
Language Set @ Text Input

Russian characters

L “#8%8&" ()*+,-./0123458
;?:i;g:s DEFGHITKLENOPQRSTUVWXYZ[\]1B_"abcdefs
~ ESPARGL hijiklmnoparstuvwxvz<c|l*6 adaadeéeeiii
& T iffa Fc_ EfvodocniuionnkH ACELNOSZZ29¢eknd &
S~ — szz.g.ggrﬂEEm3MMKJIMHOHPCTEM_{MU_JU;LMbgmﬂ
" PORTUGUESE ¢'EQ qBTiETIV%EH?EG'x* J¥ ﬁE
(" CHINESE (Simplified)
_F_P_OILSEI__ - Text Input
: I =1 | “#$%&° ()*+,-. /012345 Turkish characters
' ; DEFGHI.TKLHNOPQRSTUV'RK?LL\n:-_ AT CTAETE
hijiklmnoparstuvwxvz+ |0 adadaeceéill
Select HMI language ifaAENvadaaaduionnkf¥cELauGszzacetne
szzﬁBCCDEFGGHIITKL][NOOPRSSTUUVYZQzln

st ! ¢eQTaBY<2TIvEBR¥Co e + 2" ¥URAAE

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



HMI/Text X
01 |z |ms |moe [mos |mos |mor |mee «Ib]
Timer vI
B Counter 'ﬁ
w [
G compaze [ ¥|
™ Display II ﬂml ﬂl ll
R L | s —
’— X -
Clear Cancel
ﬂl _‘lJ | oK Chinese Input
" Multi Language & [ l.xecl: " Chinese{sdit) Chineae Diaplay
Text Tnput WART i~..
EREYH—-=maxtAL+HEBENER w? 3
ETRLEREFEACLFEFEHEEDSE
RESENHATHRETEREERSIHES
BRatfHAEZERAEANEZTF#ix3HEHE
% %7 2 e 3
- |
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Bl |m2  |m03  |mose |Wos |mos |moy  |mea 4[]
Timer -
Counter ’—Ll
RIC -
G Compare -
[~ Display i | 1! ual—_]v | ﬂ
Analog Display Set...
Phone Humber : lﬁ%’ [AL :” ﬂ
Clea: Cancel
Rdd a T l ance
" Mulci Language @7~ Chinese(fixed) (+ Chinese(edit] 'I
Text Input 6
1 \
1
1
{1
\
SR
X )
~x jEEJ
SWHE.
~L Tl 1
s i
N B
~ Ezase E can:elE
i
b —
=== am

Setting telephone number (GSM module SM S function):

Build-in 20 HMI (HO1~H14) can be set telephone number for SMS alarm. When HMI which set telephone is
enabled, SG2 save text information. Extension GSM module send this HMI text to telephone after reading this HMI

text.
HMI/Text

B0l |mo2 |mos |mos |mos |mos__|mo7 |moe 4

X

! 1386111

=
= -

®: ’,fmer |T01 Presec(unidy ~|

Analog Alarm!
Reset#N01
AO1=#%#. ##V

Rnalog Display Set... |
Phone Number

| © 2ad

Text Input

: P7R%&" () *+,
@ DEFGHL [KLNNOP

", ;7 Counter |C02 Cu::em:(unit]‘\‘ﬂ

p RIC  |RO3 Current ~|

_______________ - G Compare |GO4 Reference{unit)jl

©)
I [101 (unit) ¥] bR |[os ﬂlCurrent(u:J

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

Line2~line4 set text information (show as
), include preset value and current value
of function block, coil status (shown as ®)

nl\‘|ucu >l [a x| [a01(unin)
X %03 (unit) v| | cﬂncc},’l

z |Zhu\unil:) vl E

(' Multi Language (~ t‘.hinese(fixe\d} I Chinese(edit) -~

e T

- -

-./0123456789:; <=>?@ABCI
QRSTUVWXYZ[\18_"abcdefsl

thijklmnoparst
ifAAENVOG 060G
§2zABCCDEFGGH
st ¢EQ"aB¥<

MOl

uvwxyvz+-|*6"adadacceeeiii
oAk f AGELNOSZZ3éqtna
ITTELMNOGPRSSTULlVYZcza1b
2TlwvEBRA¥Con* s J¥AAARE

H|

Stop display Run display
1286111 FHONE
tnalog Alarm! tnalog Alarm!
Feset#M01 Eezet OFF
AD1=f#. ##V AD1=09, 00V

and ASCII characters (shown as @).

: |
[ } Htll|
Example:

1, SG2 saved HO1 display information (M01
status and AO1 value) when MOL1 is enabled
rising edge.

2, Extension GSM module send SMS to
telephone (HO1 linel number) after reading
message (HO1 line2~line4 text information).
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Example: HMI/TEXT and Z keypad input function

Capacity: 1185 free space.
H edit display zoll Isoz HO1
- o H | O
1
MOl HOz
o [HE— &
H1  |mo2 | |mos |moa |
HO3
' ) 003 — ]
TEST#TOL#
TOl=##,##Sec u01
T01=20,00Sec 004 —(
1
-— : Qo1
5 —(O
1 |m2  H3  |moa |mos | moe ‘A -
Ho
06 | O‘
COMPLEMENT famex Toz
#TO3# erlzos ACI0200V  Input 6xAC —( H
o
T03=60.005ec RIC
| G compare | TECQ T03
oo ' ot [1/0 NuMBER: VQW _O‘
e 3 [ D
Analog Display Set... C KEEP
M -
~Phone Number l—_] Z SET &OA
| X = $62-10HR-A Wt TN
| EI | z I - —=~~ . _| Set keypad input Z enable
" Multi language ("~ Chinese(fixed) ¢ Ch RS

Power ON and RUN (initial display) | Press “1” (Z01) and display HO3 coil

® Q

AC100-240 Input & x AC AC100-230V Input 6% AC
TECR@ TECQ

1.123456T29ARC F 0 a CONPLENENT F o ﬂ
7.1934 J Q e 19.60 Q e
(.12345678 o T03=60, 005ec o
RUN Fri. 11:27 & A & A
SG2-10HR-A SG2-10HR-A

Output 4x Relay/8a

Output 4x Relay 84 L]

Q
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(D Press “SEL” to display cursor

@) Press “1”, “]”, “«, “—” to move cursor

b

ACA00-240W Input 6x AC
(3 Press “SEL” again to choice modified position
TECQ ? ﬂ @ Press “1”, “|” to change number and press “«”, “—” to move cursor
COMPLENENT o .
90.80 Q e ® Press “OK” to make sure the modify value
T03=80. 005ec E o !
5G2-10HR-A

Output 4x Relay 8 |

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

AC100~240 Input & x AC frame

TECQ
I.123456789ABC Voﬂ

Z. 1834 d @ e Press “|”(Z03) to reset Timer (TO1. T02. TO03) as program designed.
Q. 12345678

RN Fri. 11 21 &‘,A

SG2-10HR-A

Program Documentation

The SG2 Client software includes the ability to document a program using Symbols and Line Comments.
Symbols are used to label each 1/0 address up to a length of 12 characters. Line Comments are used to document
sections of a program. Each Line Comment can have up to 4 lines with each line containing up to 50 characters in
length. Below are examples of entering Symbols and Line Comments.
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Symbal...

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

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

mh—.rnlu Yisew Halp

- =T —— = - - — y
B mH{R)oENseE e B o
: Earad — e aCitoliBBErer Bt . i
| o e
Laddar e 2?3
gy e Cirl+l a0t
e R . . . . . .
.
F 4
Fimd oo
_— Rgsluace _'-___..- Elemenrc "[";p-e:_l; w
ITaat, .
@i 1 ki l___.-" oo Co. bt | #:m2ed | #:3camus de
- 101 Frart "
-— E-.l.: anhr:n __f.- f___z .!ﬂif‘(ﬁﬂi) =
oo Omput 5ot L 1503
_ LD Biwpluy Set .‘__" 7 o004 | In4
-
v ICantuet o # : | :E:
Titl S-Coniwei L= ..-“’ | 107
' -7 i oos | 108
S A29456TOSABCET Wl oo . | 109
- - |

=

- e T0A
1123456705 KBCDE o | zom
P o0& |

- Ioc
1123456 TASABCDEF Ll P |

[=]

’

-
1123455 TAPABCHEF
El oo7

o

=

=

ikddi4547E #
&

1 L e .
: HOTE. . . | :I Display Emsble
= |
oce  Comteace/Ceil [+ Bach
i fymbol

Line Comments

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

X:123456TE0ABC

{fain progzam and total Time
Q:12345678 P:1 e I S e
Y:1253456TE9ABC 101 Rel
clcase
M:123456TE9ABCDEF L.l 004 jﬂ
- and edit...
T:123456 TE9ABCDEF ioz 4
ik _{l 7
008 | /
C:123456TEOABCDEF L RETurn ¥
Fa
R: 123456 TE9ABCDEF L.
005 l O
G:1234567T89ABCDEF Ll \
Line 1: [-ommccmmmoeee bt
H:1234567T89ABCDEF L
007 Line 2: |Main program and total time
L:12345678 Line 3: |---—————————-
Line 4: [ Click & drag
D: O 008
| (#i°4 i Cancle |
Hn:el - \\
G \

AE AF 4F 4Fe0 R0l HFro 40 4Fko dFrol dFo dho iF D 0 E B SEE 3 F Y LN e .'“~"

nene, gen Yer:x.x Status:Stop OFFLINE Model: SG2-20¥T-D ID:01
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Analog Output Set...

The AQ editing environment can be access through the menu using the Edit>> Analog Output Set... selection
shown below. CH1~CH4 correspond to analog output AQ01~AQO04.

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

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

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

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

File Operation ¥iew Help

= =
coil| Eeypad :
Hymb| ¥ Ladder Analog Ouput Set &l
- Undo Cirltd Mode Preset
I:1. cHL |1 «||w  +||s000
* YVoltage mode, reset wvalue when
Z:1] stop DRED4--A4 output:07.32 ¥V
Find. ..
xr1) eplace . oz 2 w|fa -]
HMI/Text. .. Current wmode,reset walue when
2i11 symbol. . stop
+
Data Register Set...
RS Analog Quput Set. .. CH3 |3 j | ______________ j |Dl
Me1 I/0 Display Set. .. Voltage moddbd #\)lue when stop
v 3-Contact
T:1! 5Contact CH4 |4 = osoo
* AT
J Current mtndquu lue when stop
C:1234567589AECDEF ... DRDT--A0 ofpn |38 ma
R:123456783%ABCDEF ...
J 0K | Cancel ‘

The below table show an example for the setting value and output results.

Mode Register Output Value Register | AQ output value
DRDO0=0 AQO01=732

Channell | AQ output mode 1: voltage mode | DRD4=3000 (DRD4/4.095)
and reset value when stop; AQ output 7.32V
DRD1=1

DRD5=A01*4.095 AQ02=A01

Channel2 | AQ output mode 2: Current mode
Current mode 0~2047 | Current mode 0~500

and reset value when stop;
DRD2=2

Channel3 | AQ output mode 3: voltage mode
and keep value when stop;

DRD6=V01*4.095 AQ03=V01
\oltage mode 0~4095 | Voltage mode 0~1000

DRD3=3 AQ04=500
Channel4 | AQ output mode 4: Current mode | DRD7=2047 (DRD7/4.095)
and keep value when stop; AQ output 20.00mA

¥ When output value type of AQ is set to constant, AQ output value changed by DR value (AQx=DRx/4.095);
2% When output value type of AQ is set to other parameters variables, DR value changed by AQ output value
(DRx=AQx*4.095).
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3-Contact/5-Contact

There are 3-contact and 5-contact edit modes available in SG2 LADDER mode.
In 3-Contact mode, there are three inputs and one output available in one ladder line. And the maximum line
number is 300.

File Bdit Operation Vier Help
AEE R E K B E
Coil/Contact: Q01 Capacity:1196 free space. PC Mode: Program
o i i s
= Used 001 _|I I I
I1:1234567894AEC
:
Z:1234 00z
E:123456789ABC
Q:12345678 P:1 o003
:
¥:123456789ABC
M:1234567894BCDEF L) 004
T:123456789ABCDEF J
C:123456789ABCDEF J nos
R:123456789ABCDEF J
ooe
G:123456789ABCDEF J
H:123456789ABCDEF J
o7
L:12345678
D: 0 oos
More...
oog
oio
011
<
T e I L L e e (e o S T S R
none. gen Yer:3.5 Status:Stop OFFLIKE Model : SG2-20VT-D ID:01

In 5-Contact mode, there are five inputs and one output available in one ladder line. And the maximum line
number is 200.

S [N @

CoiliComtact: Q01 Copacity:1194 free space. PC Mode: Program
Symbol: 101 102 103 104 108
| I || I I
=1 Uaed 001 l [l I [ [l
I:123456789ABC
caren
z:1234 ooz
E:123456789ABC
Q2:12345678 P:1 003
.
¥:123456789ABC
M:123456789AECDEF L. 004
T:123456789ABCDEF J
o0os
C:123456789ABCDEF J
R:123456789ABCDEF J
o006
G:123456789ABCDEF J
H:123456789ABCDEF J
oo7
L:12345678
D: O oog
More...
oog
o010
011
<
1] a hd T [ G Pl 0 A L | Del! Ins! [N
3¢ 48 BE 40| Aol H¥ol 4ol HFral HEol HEol HEal 4P d) ) 1 & 1 (B B B & B B B 1N | et e
none. gen Ver: 3.5 Status: Step OFFLIKE Model: SG2-20VT-T o

In 3-Contact mode, if the ladder line is more than 200, the mode can’t change to 5-Row.
In 5-Contact mode, if the input coil number is more than three, the mode can’t change to 3-Ros.
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Data Register Set...
The content of Data Register is either unsigned or signed, it can be set as shown below. Selecting Unsigned, the
range of DR is 0~65535; and selecting Signed, the range of DR is -32768~32767.

File Edit NOISERERSMN View Help

Monit ™
B[S e il (]| (@ [ [ [ [ o]
L — —— = Simulator
Coils/Cont; : S

Simulator Controel

= NHodule System Set §|
L

Eun Ctrl+E Sec ID Remote I/0
#*:Uzed | ¥ Stop Cirl+T current Ip: l—l & WO
I:12345 (" Master

New ID(00-99): 1
. " Slave
2:1234 Guit Ctrl+g
Set Expand I/0 Others

%:1z345| Tead ¥ M Eeep

Write Lo w1 o [ C Eeep
Q:1z3qg| Eompare.. - [~ Back Light

I/0 Alarm

RIC Set. .. [ 2 et
Y:12345

hpaleg Set. .. R3485 Het DR Format Set

i3 d .. g -
M:12545 Lasswor_ Comm. Mode: |S5/HN/2 - o T s

Language

Module System Set. .. Baud Rate: |38400 = [ Signed
T:1z345 MRl

Link Com Fort. ..
C:123456 T8 LBCIET 2 Cameel

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

File Bifil8S Operation ¥iew Help
Select Model. ..
[l 6l [ © S [N @ @)
Coil|  Beypad i oy PC Mode:
Syub| ¥ Ladder Data ERegister Set
Unde Ctrl+Z
*:llg DR No. | Type | Value Range %%
I:1 DROL i} 65535 0~65535 B
DROZ o1 0104 DROL
GRS R DRO3 00000 0~B5535 O—— ooooo [REROL
Fenl DRO4 00000 O~65535 65535
Hrq  CERRREE DROS “|oooon 0-65535
HNT/Texct. . DRO6 00000 O~65535
Q1 gupa DRO7 00000 0-55535 ooooo [PROZ
e DRO& 00000 0-65535 ATOL
g ) = = DROZ 00000 O~65535 -
b Analog Ouput Set. .. ¢ @ =
I/0 Display Set. .. — —
M:1; Liind
v 3-Contact Cancel
T:1; S-Contact I
DR is set as signed shown below.
Data Register Set [‘S_<|
DE. No. | Type | Value | Range ~ DRO1
DRO1 32767  -32768~32767 — [ oooon fPROL
DRO2 01 01~04 32767
DRO3 00000  -32768~32767
DRO4 00000  -32768~32767
DROS 00000  -32768~32767
DRO& 00000  -32768~32767
DRO7 00000  -32768~32767
DROS 00000  -32768~32767
DRO% 00000  -32768~32767 ¥
¢ | =
coce
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Special DR Register Function

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

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

DRDO ~ DRES3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode 0, voltage mode and reset value when stop;
DRD1 AQO2 output mode 1, current mode and reset value when stop;
DRD2 AQO3 output mode 2, voltage mode and keep value when stop;
DRD3 AQO04 output mode 3, current mode and keep value when stop;
DRD4 AQO1 output value Analog output value 0~4095;

DRD5 AQO2 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

DRD8 I/0 interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DRD9~DRE3 | Reserved,;

DRC9~DRCF and DRE4~DRFO0 as special registers used to store status, the output current value function is as
follows:

No. Function description

DRC9 Output pulse number of instruction PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no AT01~AT04 input,
DRCB ATO02 current degree Fahrenheit such as don’t connected with extension module 4PT;
DRCC ATO03 current degree Fahrenheit

DRCD ATO04 current degree Fahrenheit

DRCE Reserved

DRCF Reserved

DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRE5 AO06 input electric current 0~2000 | input, such as don’t connected with extension module
DRE6 AO07 input electric current 0~2000 | 4Al;

DRE7 AO08 input electric current 0~2000

DRES8 AO01 current value 0~4095 Used as normal registers when no A0l and A02 analog
DRE9 AO02 current value 0~4095 input, such as AC type;

DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04 analog
DREB A04 current value 0~4095 input, such as AC type or 12points DC type;

DREC AO05 current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as don’t connected with extension module
DREE AO07 current value 0~4095 4Al.

DREF AO08 current value 0~4095

DRFO Reserved
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View menu

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

U Help Functional Description

v /0 Display usage list

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

Monitoring or Simulation coil status (I, X, Z, M, N)
Simulation 10 Link W status(only RS485 type)

L

Input Statuz Tool
Data Link Statuz Tool...

Monitoring or Simulation analog input AO1~A04(only DC type)

v Simulation Analog Tool...

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

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

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

Input Status Tool Simula. .. g| Expand Analog AT Tool §|

C DE F
fvox =] 7.0 I L L L L
Erapr e ] kT — nalog 7 |

45 687 8 3LBC

~Analog o ATl

el Neraledelted Tateile) b= o A = | e m||[Foe =%
x 7| 3|2 7 7 2] ] A N J aerff| || ——= S
Z [a [ﬂ[ﬂ [El ~Znalod§ 7= ~Bnelog 6 AT2 »

0 12 345878 5LEB

|3 s = om [0 —=fv | [16.00 m _—14.9 ¢
| oFF —

.
IF_I on [5-00 :IIV |20.00 ma ]——"C
OFF

Value ~Rnalog 4 [heEs) IﬁUU.D —:'F
BS-101: 100 |—2 e — [ [or | [t m||| —
OFF A
H5-I02: |1
Hide C|.1r:ren1:|
Set I—

Analog input A01~A04, correspond to coil input 109~10C;

When analog input increased to 9.98v, the coil input set ON;

When analog input reduced to 5.00v, the coil input set OFF;

Expand analog input A05~A08, the input data value 0~9.99v, and current display mode 0~20.00mA,;
Expand temperature input AT01~AT04, the input data value -100.0~600.0°C;

High speed input tools, used for simulation high speed input 101&102.
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FBD Programming Environment

The FBD Programming Environment includes all the [ ERern T ro¥e =0 I '8 o1 =
functions for programming and testing the SG2 using the FBD Specifications

programming language. To begin a new program select || [essssey 562-20VI-D:
i {1) Power : 24 VDC

Eile-->New, and select the desired model of SG2, as shown %03/ | (2) Input : I1-I8,A1-Ad
B {3) Output : BxTransistor/0.5R

right. B | (4) Analog : Yes
e {5) RIC : Yes
. . . {6) PWM Cutput : Yes
FBD programming operatlon is same as Ladder. {7) 1EHz Input : I1-I2

{8) High Speed Comm. : Yes
{9) LCD/Eeypad : Yes
{10)Extension : Yes
Select Type

5G2-20VI-D hd

Menu, I cons and Status Bar
FBD environment include menu, icon and status bar refer to below figure.

B FBD Version: — [Untitledl]

B File Edit Operation Yiew Window Help 1 NEE
BEEEIEREEEEECEEREEIR 2

G (1l [ [ (o [ 130 [6l 5 (ot s [l | [ [ [ (B

BODZ
mode: 5
Timezr: 01

Cur Valuel: 0.00
Fre Valuel: 10.00

i) B G Bl Bl 9 B S | D )| ) 9 9 P o o) (R B 4
(8] (0 e 0P i | )| [ 5

JUntitledl Ver: . * Status:Stop OFFLINE | Model:SG2-20VI-D Page:1-4 ]

1. Menu: 6 menu options, including file operations, editing, and SG2 communications settings, configure the special
features, display settings, help information and other functions;

2. Tools bar: The first line of icons from left to right in turn is expressed as: new, open, save program icons,
monitoring, simulation, control mode change (RUN, STOP, QUIT), read program form SG2, write program to SG2;
The second line of icons from left to right in turn is expressed as: button panel displays, FBD display, HMI / TEXT
editor, comments Symbol Editor icon, the parameter list, etc.;

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

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

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

‘ [% H 1| |Cu|71 M ‘Fh|71 ‘ :=%| | X | LDJ logic function blocks, special function blocks, scissors operation,

deletion, and annotation tools.

5. Status bar: Indicates that the current program and the connection status and other information SG2;
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Programming

The program can be edited by mouse, the following example describes the instructions for programming. Click
the right mouse button, selecting “Constants/Connectors” on the appearing screen like below left one, or simply
click on the FBD the toolbar (see below right), then all available coil icons will come out.

Select A1l Ctrl+d

Line

Constant s/ Connectors

Logic Block |<—

Furtion Block ] ] FaL BT B T8 8 9| ] (o] | ] (73 () ] foe] o] [T (A9

Inszert Comments m M |E_|

Fipd... Intitled2 Ter:#, * Statu=:Stop OFFLINE | Model:3G2-20¥T-D

Were selected symbol "M" and the "Q", the icon will be put to the editor area, and used to connect the two coils
connected as the left part of (Operation 1~3); if multiple cross-connections, they can use "scissors” functional
separation of the connection shown in the following figure the right part (operation 4);

E FBD Version: — [Untitled2]

EEX

B File Edit Operation Yiew ¥Yindow Help Operation ¥View Window Help
BEGE/gE WoREe®se x4 4G W I ELLLCPL

Qo1/1
M01 [ Qo1
Mol
:.; J
7/
V4
Status:Stop OFFLIKE

OFFLINE | Model:S5G2-20VI-D Page:1-A I
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Simulation M ode

SG2 Client build-in simulation test function, the following diagram shows the display characteristics in

simulation mode.

g File Edit Operation Yiew Wipdow Help

\.@

Simulation mode

Eﬂﬁﬂlﬂill

(€] [3) | (8] [ (] [

% (010 0] B0 status and control
0 123156?8915CDE&

mode: 5
Timer: 01
Cuzr Valuel: 4
Fre Valuel: 3|

e Y

ACtive CITCUIts | [ sl

change color

HOL

b

mode: 1
Counter: 02
Cur Value: 1
Pre Value: 400

| OFFLINE | Model:3562-20¥T-D

Caunses: 01
Cur Value: 2

Pre Value: 100V,
~

Display function block current

value and preset value

| Page:1-& [ y

B Fil- Edit Operation Yiew Uindow
BElECIERECOE AT,

clEEEECIEEE

0 12 3 4 9SAB CDE

lmmmm@mmmmmﬂlwﬁ
FIRTEIRALE

: Ver:3.2 Status:Run

Active circuits

change color

mode: 5
Timer: 01
Cuz Valuel: 4
Fre Valuel: 3|

mode: 1
Counter: 02
Cur Value: 1
Pre Value: 402

BOO3

| OHLINE

| Model:562-20VT-D

mode: 1
Counses: 0L
Cur Value: §

Pre Value: wev\
~

Display function block current

value and preset value

| Page:1-& [ y
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Symbol and Parameterslist

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

File Operation ¥iew Window Help

[B][[ Select Hodel E.@.E..|.

E IH EeyPad Ctrl+k
v FED Ctrl+F

Indo Ctrl+z
Eedao Ctrl+yT
Cut Ctrl+
Copy Ctrl+
Paste Ctrl+y
Delete Del

Select A1l Ctrl+d

Clear Comments=

Find...

HMI/Text

Parameters List...

Properties Space

Symbol

Ere v=1u=1 ER

Start

Reset

timer :
Reset Cur Value: o

counter wo1 Pre Value: 100

()4 QincEll
CR 1L ool | A (A | [ ]| [ | (5]

test1122, gfb | Ver:s,x | Status:Stop | CFFLINE  Model:SG2-207T- | Page:1-4 [

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

llll Il I®IIEIIEO /(8 | [e]
eREEECEREEREEEEE
e
!:;:B Qo1
] L]
main program control
m
il b pes visas: 5
e ks sountexr m::;"
. BOO3
main program control i , .
mode: 1
Countex: 01
@ Cancell Reset Cur Value: O
- Kol Fre Value: 100
x 4
~
~
LY hd
< E/ R
[&] |
test1122. gfb | Ver:®.* | Status:Stop | OFFLINE & Model:SG2-20¥T-D | Page:l-A [ .



Chapter 3 Program Tools 44

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

File Qolbedl Operation View Window

E Select Model

: @E KeyPad Ctrl+K : _
' = v FBD Ctrl+F Parameters List @
Block List- 1 1 Block Parameters 1
Undo Ctrl+l _
A Timer
Red :‘E}- E mode: S
BOO1 Time Base: 0.01Sec
OR Preset Value: 5.00
_ Label:
“tr] —WB00 T - timer
Easte Ctrl+V = | BOO lash tin
|
e o Counter v—
Select All Ctrl+i 3
Clear Comments _ 8 | > |
Find... Close |
HNI/Text

Parameters List...
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Memory Cartridge (sold separately)

PMO5 (3rd) is a special kind of PMO5, it can be used in all version of SG2. There is an icon |

smart and side of PMO5 (3rd).

About to use PMO05 and PMO05 (3rd) with SG2V2/3, see next figure:

SG2V3 > PMO5 (3rd) |—>

SG2V2 ~| PMOS SG2Vv2
PMO5 (3rd) ——>| sGav3
SG2Vv3

I on SG2 V3

The optional PMO5 (3rd) memory cartridge is used to easily transfer programs from one smart relay to another.

The PMO5 (3rd) memory cartridge plugs into the same connector as the programming cable (see procedure below).

1. Remove the plastic connector cover from SG2 using a flathead screwdriver as shown in the figure below.

2. Insert the PMO05 (3rd) memory cartridge onto the connector as shown below.

3. From the display keypad on the face of the SG2 smart relay, select either WRITE or READ to transfer the
program to PMO05 (3rd) or from the PMO05 (3rd) memory cartridge to the smart relay.
4. K type and C type, electrify the product, the program in PMO05 (3rd) will automatically download and executed.
5. Program in different types are not compatible, here are the regulations:

A-1: 10/12 point type program ---- available in 20 point type

A-2: 20 point type program ---- unavailable in 10/12 point type

B-1: AC type program ---- available in DC type

B-2: DC type program ---- unavailable in AC type

C-1: Relay type program ---- available in Transistor type
C-2: Transistor type program ---- unavailable in Relay type

D-1: Not-RS485 type Model program ---- available RS485 type Model

D-2: RS485 Model type program ---- unavailable Not-RS485 type Model

E-1: SG2V2 program ---- available SG2V3 type
E-2: SG2V3 program ---- unavailable SG2V2 type



Chapter 3 Program Tools 46

LCD Display and Keypad

Keypad

Most SG2 CPU units include the built-in LCD Display and Keypad. The keypad and display are most often used
for changing timer/counter set points, controller mode changes (Run/Stop), uploading/downloading to the PMO05
memory cartridge, and updating the RTC (Real Time Clock/Calendar). Although, logic programming can be
performed from the keypad and display, it is highly recommended to only perform logic changes using the SG2
Client software. Below is an overview of the basic keypad and display functions.

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

OK - Used to accept the selection displayed of an instruction or function. It is also used to select any of the Main
Menu options on the LCD.
Note: Press the “SEL” and “OK” simultaneously to insert a rung above the current active cursor position.

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

Delete— Used to delete an instruction or rung from the ladder program.
The 4 navigation buttons (< |—) are used to move the cursor throughout the functions of the SG2 display or

active program. The 4 buttons also can be set programmable input coils Z01-Z04 (*1’= Z01, ‘«’=7202, *|’=Z03, ‘—’
=Z04);
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Original Screen
LCD displays 4-line state
© Original screen as power on

Input state
E 81:1: PRy Keypad input Z01~Z04 state
' ~ Z enable
N > Z disable
Output state | B Z enable and ON
i ON < . [] Z enable and OFF
0 OFF A [
RTC: week hour minute

Mode display
RUN mode
STOP mode

Press the button:

ESC Enter Main Menu screen

Under LADDER Mode,DRDS8 current value=0, display the state of relays (1/Z2/Q < X/Y
SEL+T! |[oeMeNoTe CoRe G o Ao AT < AQ) « Original Screen

orTd Under FBD Mode, DRDS current value=0, display the state of relays (1/Z/Q < X/Y < M
< N A AT < AQ) < Original Screen

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

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

© Expansion display State

Expansion Input state — Expansion
H ON Output state
> AC100~240V Input 6x AC

] OFF | B ON
] OFF
Expansion
module state:
M Linked = b
e Not Linked Output 4 Relay/8A RTC: year month day
O Not Set
R_Q® Q

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

© Other Display State
Coils M. N. T. C. R. G status: (T/C/R/G display only Ladder mode)
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Coils M2x~3x Coil status
(Can be M, N, H ON
T,C,R, G) » O] OFF

Analog input A01~A04: 0~9.99V

AD1=01, 00V
ADZ=0Z, 00V
AN3=01, 30V
AD4=07, 04V

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

ADS=01. 36V Press key: ADG=05, 44md
ADB=02. 57V — SEL+— | A06=10.28mA
A0T=03. 94V <+, SEL+~ ~ | ADT=15.T6mA
ADB=06. 21V - ADZ=20, 00md

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

AT01==0100.0"C press key: KT01=-0148.0°F
AT02= 0600.0°C — SEL+— | ATOZ= 1112.0°F
ATO3= 0193.2°C |~ — SEL+— > | ATO3= 0379.7°F
AT04=-0017.1°C | ATO4= 0001.2°F

Expansion analog output AQ01~AQ04: 0~10.00V or 0~20.00mA
2% Setting voltage mode or current mode, more information to see: Chapter 4: Relay Ladder Logic
Programming-AQ(Analog Output).

AQO1=10, 00V AQ01=10., 00V
AQ02=20., 00mé Run L AQ02=20. 00mA
AQD3= A01 W <«Stop 4Q03=01, 22V
AQ0d= VOl mé 4004=04, 38mé

© Hidden 1/0 interface function:

SG2 can display the states for 14 sorts of coil, as shown in below table. Each bit of DRD8 current value (except
bit 14 and 15) determines the corresponding 1O interface to be displayed or not. When one bit equal 1, the
corresponding 1/0 interface is hidden (mean you can’t display the I/O interface by pressing SEL+T | or T {).

Num 1/0 interface DRD8 current value

0 1/Z/Q: 101~10C,Z01~204,001~Q08 Bit0:* alwaysdisplay

1 XY X01~X0C,Y01~Y0C Bit1:=0 Display; =1 Not displayed
2 M1 M01~M1F Bit2:=0 Display; =1 Not displayed
3 M2 M20~M3F Bit3:=0 Display; =1 Not displayed
4 N1 NO1~N1F Bit4:=0 Display; =1 Not displayed
5 N2 N20~N3F Bit5:=0 Display; =1 Not displayed
6 T TO1~T1F Bit6:=0 Display; =1 Not displayed
7 C C01~C1F Bit7:=0 Display; =1 Not displayed
8 R RO1~R1F Bit8:=0 Display; =1 Not displayed
9 G G01~G1F Bit9:=0 Display; =1 Not displayed
10 Al A01~A04 Bit10:=0 Display; =1 Not displayed
11 Ab A05~A08 Bit11:=0 Display; =1 Not displayed
12 AT AT01~AT04 Bit12:=0 Display; =1 Not displayed
13 AQ AQO01~AQ04 Bit13:=0 Display; =1 Not displayed
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e.g. In order to hide some 1/O interfaces. You can set DRD8 current value through running a Ladder/FBD program,

you also can setting it by PC-LINK as shown below:
1. Open “Edit>1/O Display Set...":
File Operation View Help

Select Model. .. ;Iﬁ@@ g @

Coil Eeypad ; citv:1194 free spa
Syub ¥ Ladder /' I/0 Display Set @ 0z
Undo CLrl4Z /|  Display LCD I/0 Set |—
*: s / W %/¥{X01-%0C,Y01-¥0C)
I: :1 // IV M1(MO1-MLF)
221l ] ¥ M2 (M20-M3F)
Find .. ;/ V¥ N1(NO1-NLF)
x:1, Beplece.. / ¥ N2 (NZ0-N3F)
ML/ Text. . . / ¥ T{TOL-T1F)
Q: :: Symbal... / ¥ C{COL-~CLF)
Y1l e o ser .ﬂ R LAY
W G{GOL~GLF)
W on s | M
| 3-Bow W &S [ADS~ADS)
T:1{ v 5Bex W AT{ATOL-ATD4)
C:123456789AECDEF L. v AQ(AQO1-AQ04)

R:123456789AECDEF ..

G:123456789AECDEF

0oe |

2. Setting “1/0 Display Set” as the picture shown below, and click OK :

1/0 Display Set )
Display LCD IS0 Set
W X/T(X01-X0C, T01-¥0C)

[v M1 {MO1~M1F}
[~ M2 (Mz20-M3F)
[v M1 (HO1-N1F)
[ N2 (Nz0-N3F)
[v T(TOL-~TLF)

W C{COL~CLF)

[~ R{ROL~ELF}

W G{GO1l~GLF)

W AL{A0L~A04)
[~ AS(ADS~A0F)
[ AT (ATOL~ATO4)
[ AQ(AQOL-A0Q04)

Cancel

3. Down load the program.
This time 1/0O interface “M20~M3F, N20~N3F, R01~R1F, A05~A08, AT01~AT04, AQ01~AQO04” are hidden:

SEL+T | |Under LADDER Mode,DRDS8 current value=1750, display the state of relays (1/2/Q <
ortd XIY &M1e N2 < T Ce G e Al) < Original Screen

2 1/0 interface can be hide in the same way in FBD.
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LCD Display Main Menu

(1) The Main Menu as SG2 under ‘STOP’ Mode.
Press “ESC” key on keypad after power on for entering into the Ladder main menu or FBD main menu, which
depends on the program format, Ladder or FBD mode in SG2.

Menu Description
»LADDER »FBD LADDER Ladder edit
FUN. BLOCK PARAMETER FUN.BLOCK Ladder function block
PARAMETER RN (timer/counter/RTC ...) edit
RN DATA REGISTER FBD FBD display
PARAMETER FBD block or LADDER function
CLEAR PROG. WRITE RUN RUN or STOP
WRITE EEAD DATA REGISTER | DR display
PFEAD »5ET CLEAR PROG. Clear the user program and the
password
SET RTC SET WRITE Save user program to PMO5 (3rd)
RIC SET ANALOG SET READ Read user Program from PMO05
ANALDG SET PASEWORD :
SET System setting
»PASSWORD SLANGTIAGE -
RTC SET RTC setting
ANALOG SET ANALOG SET ANALOG SET | Analog setting
PASSWORD PASSWORD PASSWORD Password setting
;ﬁ??ﬁ E ;ﬁg?ﬁ E LANGUAGE Select the language
INITIAL initially set Edit method
(2) The Main Menu as SG2 under ‘RUN’ Mode.
>LADDER >FBD LADDER FBD
F1N. BLOCK PARAMETER FUN.BLOCK
FARAMETER STOP
STOP DATA BEGISTER PARAMETER
STOP
DATA EEGISTEE WRITE
WRITE FTC SET DATA REGISTER
RTC SET PASSHORD WRITE
>PASSWORD SLANGUAGE RTC SET
WEITE PASSWORD
RTC SET LANGUAGE
FASEWOED
SLANGUAGE
Press the Button
Tl Move the Cursor to select Main Menu
OK Confirm the selected Function
ESC Skip to Initial Screen

$:SG2 can be modified, edited, cleared and read user program only when it is under STOP Mode.
2 As the program is modified, SG2 will automatically backup it to FLASH.
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© Main Menu LADDER

Press the Button

1 |2| 3 [4[5 Isl?l 3 | Column

Line 1 | W01 -c04—t01-PTO1

2 Nlpl'—mOZ—(CUl _____ N i -
*| 1h]————o1 | LD Seren
4 J¥01-D—q04—(G01

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column)
2. Qxx = space = QxxX (only for digital and character position of 8 column)
3. 7= Space= T (all available but the 2,4,6 column of the first line)
L L
SEL, lleXoeZeQeoYeoMeNe Do Toe Coe Re G e | (the cursor located at 1, 3, 5
then T/ 4 column)
20oYeoMeNeTeCoReGeoeoHeLePe S ASeMDe Ple MX <
AR < DR & MU <Q (When the cursor located at 8 column)
3. (o A VY < Ps ( (When the cursor located at 7 column, and the 8 column is set as Q,
Y, M, N)
4. (< P< ( (When the cursor located at 7 column, and the 8 column is set as T)
SEL, Confirm the input data and move the cursor.
then «<—/—
(VPN Move the cursor.
DEL Delete an instruction.
ESC 1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program to flash).
OK 1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function blocks
and set the parameters (such as T/C...).
SEL+DEL Delete a Line of Instruction.
SEL+ESC Display the number of the Lines and operation state of SG2 (RUN/STOP).
SEL+T/{ Skip up/ down every 4-line program.
SEL+OK Insert a space line

Operation Sample: more detailed to see Appendix A: Keypad programming in Ladder mode.
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© FUNCTION BLOCK program input
After into FUNCTION BLOCK, cursor flicker on “T”, press “SEL” key, cursor will into edit mode.
This time if press “SEL” key continuously. Ladder function block display in sequence:
T—-C—-»R—-G—-H—-L—->P—->5S—>AS—>MD—-PI-MX—-AR—-MU—-T...
This time if cursor flicker on “T”, press “T /1. Ladder function block display in sequence:
T CoReGoHoHoLoPoS-AS-MDoPlo-MX—-AR-MUT...

rl 1 ré 1 r SU=SU 1 rl 1 re 1
14 | 1014 01.00 | it | | a01 v | | |
loo.00  Fro1 | 000250 fco1 | 00:00 FRO1 | 402 v fco1 | HHo1
L 4 L 000200 4 Loo:00 4 L 00.00v 4 L a4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | K01 11 | | 00000 Hiop | 00001 Rop
|1 1 Ho | 00250 FPO1] |Low]Q01-Q01 fSO1 | 00000 FaSO1 | 00001 HiDO1
Wog=09 4 L 0oooo 4 L 1 L 00000 4 L 00001 4
r 1 r 00000 1 r 1 rl 1
| 00000 Riop | |Low] 00000 | Low] 00000 Hlop | o1 |
| 00000 FPIOL| |Low] 00000 HEXOL| |Low] 00000 FAROL | 0001 HHUOL
Looo.o1d 1 L 00000 4 Lotooo 4 1 L pro1 4
Function Pl and AR, more key display:
r 1 r 1 r 1 r 00000 4
| 00000 Hiop | SEL + « /> | 00001 Hap Lowl 00000 Wop | QBT 4+ ¢/ |Lowl 00010 Hiop
| ooooo FPIOL > | oooo.1bPIOL Low] 00000 FAROL 5 |Low] 00.01 FAROL
Logo.otd 1 Looo.o1d 2 Lotoog 4 1 Logooo 4 2

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

O©PARAMETER

Under Ladder mode into PARAMETER, press “SEL” key, cursor will into edit mode.
This time if press “SEL” key continuously. Function blocks display in sequence:

T—-C—->R—->G—>AS—>MD—PI->MX—-AR—->MU—-T...
This time if cursor flicker on “T”, press “T /1", Function blocks display in sequence:
T CoRGoAS->MD-PloMX—-AR-MUT. ..

TO1 co1 RO1 GO1 ASO1
Ax= AOL V V1= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= AO2 V V2= 00000
OFF SU 00:00 G =00. 00V V3= 00000
MDO1 PIO1 NX01 ARO1L Nuo1
¥1= 00001 Ep= 00000 V1= 00000 L1= 00000 ID=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 ¥1=0001
V3= 00001 Td= 000.01Sec 1 1 ML= 01000 11 | ¥2=DRr01
Function Pl and AR, more key display:
PIO1 PIO1 MX01 H¥01
S¥= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL /
PY= 00000 SELY < 1 Ti= 0000.18ec | | V= 00000 “= 5] va= 00000
Ts= 000.01Sec 1 Td= 000.01Sec 2 1 2

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

(1) RUN Mode (2) STOP Mode
RIN Voﬂ STOF Vo@
>TES =o€ SYES %e
MO & A 0 & A
Tl Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu

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

DRO1= 00000 DRO5= 00000
DR02= 00000 DRO6= 00000
DRO3= 00000 SEL+ |, 5 |DRO7= 00000
DR04= 00000 DRO8= 00000
MNeos Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset valuge)
‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’then ‘T4’ 1. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL+T/ 4 Tip-up/down page

©Other Menu Items
(1) CLEAR PROGRAM (Clear RAM, Program in flash and Password at the same time)
(2) WRITE: save the program (RAM) to PMO5 (3rd) program spare cartridge
(3) READ: read the program from the PM05 or PMO5 (3rd) program spare cartridge to SG2 (RAM)

CLEAR FROG. WERIT
TES TES
2N0 #H0

(1) ~ (3) Now Press:

EEAD

TES
>0

Tl

Move the cursor

OK

Execute the instruction

ESC

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

content default
ID SET o1 |(ID SET 01 |- |ID setting (00~99)
RENMOTE I/0 N J|IREMOTE I/0 N - |Remote 1/0 Mode
BACKLIGHT ¥ (N: none M: Master S: Slave)
M EEEF v [|BACKLIGHT N - |Back light mode
(V: always light x: light for 10s after pressed.)
/0 NUMEER: 0 VorcEep V' |2 [M: non-Volatile (\:Volatile x: Nor Volatile)
L/0 ALARM ¥ 1[1/0 NUMBER 0 |=> |Setting expansion I/O module number (0~3)
C KREP ¥ |[VoALARM J - |Siren setting when is not available to Expansion
Z SET x /0 Points (V:Yes x:No)
k3485 SET C KEEP . | |[in stop/run switching, Counter Present Value
DATA EEG. U Keeping (\:Yes x:No)
ZSET N - |Enable or disable keypad input Z01-Z04
(V:enable x:disable)
RS485 SET 03 |2 |Setting the form and baud rate of RS-485
DATA REG. U —> |Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)

% M KEEP function is available for keeping M status and current value of TOE/TOF when power is re-supplied

after loss.
Now Press:

(VAN Move the cursor

SEL Begin to edit.

‘SEL’ then ‘«/—’ Move the cursor for ‘ID SET’ item and ‘RS485 SET’ item

‘SEL’ then ‘T /.’ 1. ID SET =00~99 ; I/O NUMBER = 0~3
2. REMOTE I/0 = N&M<S<N
3. BACK LIGHT ; C KEEP ; Z SET = x>
4. M KEEP; 1/0 ALARM = V&x
5. RS485 SET = (0~3)(0~5)
6. DATAREG. = U&S

OK Confirm the Edition Data

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

> When 10 LINK is selected, 1D setting range is 0~7, which should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
% When REMOTE /0 is selected, the distribution of the remote 1/O is as follows:

Master Slave
Remote Input X01~X0C «— 101~10C
Remote Output Y01~Y08 - Q01~Q08

2 The high bit of RS485 SET detects the form of RS-485, and the low bit detects the baud rate of RS-485.
More detailed to see chapter 7: 20 Points RS485 type Models Instruction.
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(5) RTC SET
RTC SET @3.0---. : :
1 009. 06. 76 ~* Firmware version
Year month day ~® Week hour minute
Now Press
™ Enter RTC setting or Daylight saving setting
SEL Begin to input parameters
‘SEL’ then ‘«-/—’ Move the Cursor

1. year=00~99, month=01~12, day=01~31

2. hour = 00~23 , minute = 00~59

‘SEL’ then ‘SEL’ Daylight saving setting: NO — EUROPE — USA - OTHER - NO ...
OK Save the Input Data

1. Cancel the Input Data when press ‘SEL’.

2. Back to Main Menu.

2 According to set the date automatically calculate weeks

¥ RTC precision:

‘SEL’ then “T/L’

ESC

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

RTC Daylight saving setting

There are 2 fixed Daylight saving options, EUROPE and USA, 1 editable Daylight saving option in SG2.
Daylight saving options can be set through the two methods as shown below.
1) PC Client

File Edit BOISERIESMN View Healp

[EE]

i | © 8 [ B ]

Simulator
Boil/Cont Simnlator Control ﬂ
Svymbol:

Fun Ctrl+E Time Set

*:Used | ¥ Stop Ctrl+T Week PC Clock

I:12545
Hour: Minute :
Z:1234 Quit Ctrlth
Year.Honth.Day| . | . |
Z:ilz345
Daylight sawvin
Q12345 Rl g
Mode: |(NO -
ETC Set. .. s
. LT E T
T:rl234s Analog Set.
M: | J D:| J H: | J
M:12345 Langnage Vinter

T:12345 Module System Set. .. M: In:

Link Com Fort. ..

C:123456F89LECTEY 0E Cancel

Edit rule: MM: Month range 1~12;
@D: Week range 0~5, means the 0 to 5th Sunday of the setting month and 0 said the last Sunday of the
setting month;
(®H: Hour range 1~22; summer hour and winter hour are the same.
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2) Keypad
RTC SET Vx.x SUM/WIN SET SUM/WIN SET
2009. 05,07 Press | NO Press SEL twice EUROPE H: 01
. Dusplay tixed - . .
Thur 11:16 None SN M:02 D:00
EUROPE standard
SN ' WINTER M:09 D: 00
SUM/WIN SET SUM/WIN SET
Press SEL once ESA H: 02} Press SEL once O_THER H: 01
Display tixed = Yo n.02 p:o2| Display edit menu™ |SyW M:01 D:01
TS A standard
sandar WINTER M:10 D:01 WINTER M:01 D:01

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

Example:

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

2009-10-25 8:00

— %

2009-10-25 9:00

SUM/WIN SET _ 2009-5-3 §:00
OTHER H: 08 Time —
SN N:05 D01
WINTEE M:10 D: 00 2009-5-3 9:00
Surmmer Winter
(6) ANALOG SET
ADI=CAIN 010 A 1=GAIN :010 2> GAIN (0“'999), default 10
BOZ=GAIN :010 | |A2=GAIN :010
OFFSET: +00 OFFSET : +00
i A3~A8...Gain + Offset
Now Press

1. Move downward the Cursor

™ 2. Switch the setting screen from A01/A02->  A03/A04-> A50/A06 >
AQ07/A08
SEL Begin to input parameters

‘SEL’ then ‘«—/ =’

Move the Cursor

‘SEL’ then T/ 1’

1. GAIN =000~999
2. OFFSET=-50~+50

OK

Save the Input Data

ESC

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

»¢ V01 =A01*A01_GAIN + A01_OFFSET

V08 = A08*A08_GAIN + A08_OFFSET
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(7) PASSWORD (setting password)

PASSWORD x PASSWORD v
—_—r
0000 R |
Now Press

SEL 1. Begin to input numeral

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

2. Back to Main Menu.

> A Class: Password number is set to 0001~9FFF.
B Class: Password number is set to AOOO~FFFE.
Password number = 0000 or FFFF is disabled Password function, Default setting: 0000.

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

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

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

Now Press

ENGLISH - English
FRANCAIS - French
ESFP.NOL - Spanish
ITALIANO -> ltalian
DEUTSCH -> German
PORTUGUES - Portuguese
>ﬁﬁq:j{ J - Simplified Chinese

POLSKI - Polish
TYCCKMA * > Russian
TURKCE > Turkish

N Vertically move the Cursor

OK Select the language the cursor located

ESC Back to Main Menu

% Language display “\” means current selection for menu language;

Language display“*”means current selection for HMI multi-language characters, only Russian or Turkish;

% Press key “T” or “4” to move cursor and press OK key to select language, if select Russian or Turkish, HMI
multi-language characters also changed; if select other language, HMI multi-language characters don’t changed.

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

INITIAL
>LADDEE o
FED
Now Press:
™l Vertically move the Cursor
OK Select the mode the cursor located
ESC Back to Main Menu

A ——
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SG2 system error

After power on, SG2 keep detecting the running state. Once system error occurred, the error code will display on

LCD. At the same time, SG2 will stop or just give error-warning base on the error type. Error types are show in the

table below:
Error code Explain Error action Why and How
ROM ERROR System ROM/Flash memory check SG2 STOP If the version of the firmware is older
error than 3.4, update to 3.4 or newer; then
if the error occurs again, contact with
suppliers
Vpd ERROR Power down circuits check error SG2 STOP Voltage is too low; apply the
appropriate voltage
PROG ERROR Ladder / FBD code invalid in SG2 STOP Download the user program and try
EEPROM. again.
LOGIC ERROR | FBD code logic check error SG2 STOP There is same logic error in the user
program, modify it and try again.
EXT. ERROR Expansion 1/O error (When disable /O | SG2 STOP Extend module set number is not same
alarm in “SET” of the main function, with the actual number, check the
The alarm cannot appear.) system set.
COMM ERROR | RS485 type communication error Warning only | V type module communication error,
check the COMM protocol.
RTC ERROR RTC check or work error Warning only | Contact with suppliers.
EMPTY PACK Memory pack is empty, when reading Warning only | No memory pack or there is no user
from the memory pack. program in the memory pack, check
the memory pack.
MEM.ERROR Memory packs check error, when Warning only | Memory pack is broken or no memory
writing to the memory pack. pack, check or change it.
T.ERROR The type is not matching when reading | Warning only | The type of the user program in the

program from the memory pack.

memory pack does not match with
current one.
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SG2 inner data type

Chapter 4: Parameter passing

Passing parameter OUL OF FANQE .......ooviiee et sresneeneas 63
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In SG2, almost all the function block can use other function block’s current value as its preset
value. This process we called data transmission. This chapter will describe some regulation about

data transmission.
SG2 inner data type

All the data stored in SG2 inner system are integer. Even through some parameter likes “A01
= 9.99V” display in LED, in fact “9.99” stored in SG2 inner system is “999”. Only in display
stage, the decimal point of “9.99” added according to its physical significance. When analog
variable and other function block current value passed to other function block or analog
output as preset value, essentially just integers passed. When need to display those passed

integer preset value in LED, decimal point will be added according to physical significance.

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

When A05=2.34V, A05’s inner value 234 is passed to other function block as preset value.
Passing to AQO1 automatically as 2.34V, Passing to B001 (G01) automatically as 2.34V, Passing
to B002(TO1 time base is 0.01s) automatically as 2.34s, Passing to B003(T02 time base is 0.1s)
automatically as 23.4s, Passing to B004(TO03 time base is 1s) automatically as 234s, Passing to

B005(C01) automatically as 234:
BiOS agol

AQ

EOOL i. IE
mode: 1
Enalog: 01
Cur Valuel
Cur Valuel Booz2
Ref Value: 07 ﬂ

B00a Cur Valuel:
: Pre Valuel

mode: 1

Timer: 02
Cur Valuel: Bons
Fre Valuel:

BOOS ﬁ

mode: 1
Timer: 03
[ Cur Value
Fre Valus
mode: 1

Counter: 01

Cur Value: &
Fre Value:
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Example2:

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

When B006(MD01)=430, MDO01’s inner value 430 is passed to other function block as preset

value. Passing to AQO1 automatically as 4.30V, Passing to B001(G01) automatically as 4.30,

Passing to B002(T01 time base is 0.01s) automatically as 4.30s, Passing to BO03(T02 time base is

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

to B0O05(C01) automatically as 430:

Ed01
ll-‘IEI
mode: 1
Analog: 01
Cur Valuel: Booz
Cur ValueZ: — 105
RBef Value: 0.00
5
En02 mode: 1
Timer: 01
Tur Valuel:
Pre Valuel
mode: 1
Timer: 02
Cur Valuel:
Eoo4
Pre Valueld ﬁ
\ﬂ
EO0OS mode: 1
Timer: 03
E: Cur Valuel;
Fre Valuel
mode: 1

Counter: 01

Cur Value:
Fre ’.-':.:I.u.
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Passing parameter out of range

MD current value data range is -32768~32767, T preset value data range is 0~9999. If MD
current value is passed to T as preset value, obviously sometimes MD current may greater T preset
value upper limit, or less than T preset value down limit. This moment SG2 will use upper limit or
down limit value as its preset value. Similar situation of passing parameter, SG2 will use the same

processing method.

Examplel:

When B006(MD01)=30000, MDO01’s value 30000 is passed to other function block as preset
value. Passing to BO02(TO1 time base is 0.01s) as preset value. 30000 is greater than upper limit
of T01 9999, so automatically as 99.99;

Passing to B003(CO01) as preset value. The number 30000 is not out of data range of CO1, so
CO01 preset value automatically as 30000;

Passing to BOO4(ARO01) as preset value. The number 30000 is greater than upper limit of
ARO01 20000, so automatically as 20000;

MOl

m EO0l E0nz
éi]izi}; :ilgiir;

MO0l mode: 1

Cur Tfal«d=: 20000 Timer: 01
Fre iFalwel: 20000 Cur faluel: 0,00
Fre WalueZ: Fre Valugl: 27_.33

Pre ffalu=2: 1

E00:z

mode: 1
Counter: 0L

Cur falue: 0
Pre Walug: 20000

E004

mode: 1
AF: 01

Cuar ifa — 1
Lewegl 1: z0000
Leawel20

MaxL:0
SEEp: 0
RPate: 1l
Fairn:0_00
Off=et: 0
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Example2:

When AT01=-100.0, ATO1’s inner value -1000 is passed to other function block as preset
value. Passing to B002(TO01 time base is 0.01s) as preset value. -1000 is less than lower limit of
TO1 0, so automatically as 00.00;

Passing to BO03(CO01) as preset value. -1000 is less than lower limit of C01, so CO1 preset
value automatically as O;

Passing to BO0O4(ARO01) as preset value. -1000 is not out of data range of AR01 -10000, so

automatically as -1000;

E00z
ATO1 ﬂ
] ‘
mode: 1
walus™=100_0 Timaz: 01
Cur ifaluel: 0 00
Fre Ua.luel:

EQ0nz

—

mode: 1
Counter: 01
Cur Walue: 0O

Fre 1.?;1

E00g

mode: 1
AR: 01

Cur Walusz; 0
Level
Leweli: T
MaxL: 0
Stop: 0
Fate: 1

Fain: Q.00
Off=at:0
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Chapter 5: Relay Ladder L ogic Programming
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SHIFT (SNITE OQULPUL) ...ttt b bbbt nb et b e r et nn e r s 116
F @ (N 4 1o To @ 111 SRS 117
F NS (N [0 BT 1 o ) OSSOSO 119
MDD (MUL-DIV) et h bbb bbb bbbt bbbt bt eb e nnenn e ens 120
PID (Proportion- Integral- DIifferential)...........cccooviieiieiiiiie e 121
Y DG Y 0T 1] o] £ ] o OSSPSR 125
F N AN a1 (oo T =V 1] o) SO URT 126

D] R U W =T 1] (=T o) S 130
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Basic Elements

General SET RESET PULSE N.O. N.C. Number
output output output output contact contact
Symbol [ A N P 1 F -+ | (N.OUN.C)
Digital
g1 | i 12(101-10C/i01-i0C)
Input
Keypad
eypa z 2 | 4(z01-204/201-204)
Input
Digital Q Q Q Q Q 8(Q01-Q08/q01-q08)
Output q Dl
Auxiliary
Coll M M M M M m 63(M01-M3F/m01-m3F)
Auxiliary
Coll N N N N N n 63 (N01-N3F/n01-n3F)
Counter C C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(T01-T1F/t01-t1F)

Digital Inputs (1)
The SG2 digital input points are designated as | contacts. The number of digital input points is 6, 8 or 12
depending on each SG2 model.

Keypad Inputs(Z)
The SG2 keypad input points are designated as Z contacts. The number of keypad input points is 4 which only
exist on SG2 H type model and V type model.

I/0 NUMBER: 0

1/0 ALARM X
“AZ.SET ¥f~-_ | ZSET enable;

:: Display Z state on

'_I____L.,1.23456?89ABC ______ ‘ _,—"‘ init screen
~i2.1234 A

Q.12345678

STOP Thur 08:43

Digital Outputs( Q)
The SG2 digital output points are designated as Q coils/contacts. The number of digital output points is 4 or 8
depending on each SG2 model. In this example, output point Q01 will be turned on when input point 101 is activated.

Inl Qo1

001 |
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Auxiliary Caoils(M )

Auxiliary Coils are the virtual coils inside the SG2 unit; they are not the real physically inputs or outputs that
can be wired to any external devices, switches, sensors, etc. The number of Auxiliary Relays M is 63. Since auxiliary
relays are internal elements within the CPU, they can be programmed as digital inputs (contacts) or digital outputs
(coils). In the first rung of this example, auxiliary relay MO01 is being used as an output coil and will energize when
input 102 turns on. In the second rung auxiliary relay MO1 is being used as an input and when energized, will turn on
outputs Q02 and QO03.

001

I
ooz |
Qoz
003 Q

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

1
OF o

Keep” can be set by the two ways below.

Hodule System Set [5_<|
get ID Femote I/0 e
AC100~240V Input 6 x AC
o
Current ID: 1 0
" Master If
New ID(00-99): 1
" Zlave TEC@ ?
Set Expand T/0 Others ID SET 01 o a

_ o 1 Keep RENOTE 1/0 N Q e
L0 fum: 1 -] I_C-Keep BACKLI x o
[ Back Light 4}l KEEP & A

[T I/0 hlarm -
Z Set
| SG2-10HR-A
R34835 Set DR Format et
Comm. Mode: |8/HN/Z2 - & Unsigned | Outpulxmn.

Eaud Rate: |35400 - ™ Figmed

Special Auxiliary Relays: M31~M3F

Code Signification Description

M31 User program upstart flag | Outputting ON during the first scanning period; and used as
normal auxiliary relay at other scan period.

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

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

M34 ATO1 flag Output ON when the first channel of SG2-4PT is error

M35 ATO02 flag Output ON when the second channel of SG2-4PT is error

M36 ATO03 flag Output ON when the third channel of SG2-4PT is error

M37 AT04 flag Output ON when the fourth channel of SG2-4PT is error

M38 RS485 received flag Output ON when the RS485 port has received data.

M39 RS232 received flag Output ON when the RS232 port has received data.

M3A~M3C | Reserved

M3D Received flag . .

M3E Error flag MOD.BUS fu.nctlon using

. (MU instruction)
M3F Time out flag
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Auxiliary Coils(N)

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

Inz NOl
o)

NO1 Qo4
A

gos

o0s O

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

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

IOz TOl
o000
o0l O__ {DDE a }
TOL Qo4
0oz

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

counter contact will turn on when the current value is equal or greater than the preset value of a selected counter. In
this example, each time the input contact 104 changes its state from off to on, the counter (C01) increments by one.
When the counter value reaches the preset value, 2, the counter status contact CO1 turns on. When CO1 turns on,
output Q05 will turn on. When MO02 turns on counter CO1 will reset. If M09 is turned on, the counter will change

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

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

HMOZ

col Qos

o0s O3
Moz

o0t O
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Specialty Elements

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

output output output output contact | contact
Symbol [ A v P 1 F -+ |(N.O/N.C)

Lo Hi Used in function block

Expansion input coil X X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y y 12(Y01-YOC/y01-y0C)
Edge trigger D q
(pulse output)
RTC R R r 31(RO1-R1F/r01-r1F)
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)

Positive Edge Trigger - Pulse Output (D)

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

I0l 'i.') | Qo1
005 ||
101 OFF ON
O
D OFF OFF
l€—>1 one cotnpelet scan period
| 1
O
Q01 OFF OFF

Negative Edge Trigger - Pulse Output (d)

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

I I:II 1 |d Qo1
006 I l/}
101 oFf | ON OFF
O
d OFF OFF
:H: one compelet scan period
! I
ON
201 OFF OFF
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Output Instructions

Set Output Instruction (Latch) (A)

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

1?1 Qo1
007 [ T
01 OFF ON OFF
OM
Qo1 OFF

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

be “Set” again.

101 Qo1
Q08 | l
101 OFF ON OFF
Q01 oM
OFF

Pulse Output Instruction (Flip-Flop) (P)

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

ioz ao4d
aly'=] | D
03 |OFF O | OFF ON| OFF ON| OFE
03
Q04 O OFF OIT OFF
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Analog Elements

Analog input | Analog output | number
Analog input A 8 (A01~A08)
Analog input parameter \Y 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 (P101~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)

Analog value (A01~A08, V01~V08, AT01~AT04, AQ01~AQO04) and current value of functions (TO01~T1F,
C01~C1F, AS01~AS1F, MD01~MD1F, P101~PI0OF, MX01~MXO0F, AR01~AROF, and DR01~DRFO) can be used as
other function’s preset value. And the parameter preset value is its limit value when the current value of those
functions is bigger or less than parameter’s limit value.
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E

Timer Instruction

The SG2 includes 31 Timer coils that can be used throughout a program. TOE
and TOF keep their current value after power lost if “M Keep” is active, but the other
Timers’ current value is non-retentive. Each Timer has a choice of 8 operation modes,

1 for a pulse Timer and 7 for general purpose Timer. Additionally, each Timer has 6

parameters for proper configuration. The table below describes each configuration

parameter and lists each compatible element for configuring Timers.

O
G

_®_
®
©

Symbol | Description Compatible Instructions Range
@) Timer Mode (0-7) Input 101-10C/i01-i0C
©) Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec Keypad input Z01-Z04/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/q01-q08
3:1s, range: 0 - 9999 sec Auxiliary coil MO01-M3F/m01-m3F
4: 1min, range: 0 - 9999 min Aucxiliary coil NO01-N3F/n01-n3F
® ON: the Timer resetto 0 Expansion input X01-X0C/x01-x0C
OFF: the Timer continues timing Expansion output YO01-YOC/y01-y0C
@ Timer current value RTC RO1-R1F/r01-r1F
® Timer preset value Counter C01-C1F/c01-c1F
® Timer code(T01~T1F total: 31 Timers) Timer TO1-T1F/t01-t1F

Analog comparator

GO01-G1F/g01-g1F

Normal open contact

Lo

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

»¢ The current value of TOE and TOF will be kept when SG2 on a loss of power if the “M-Keep” is active.

Timer Mode O (Internal Coil)

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

with enable coil as shown below.

_®_

101 is enable coil.

Il2|-l Tol o
002 [ [ ]~ TOL
_® 101  OFF ON OFF ON OFF

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

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

Edit Contact/Coil X

AL e Y

Select Coil No. output Type

G-I

T (01 <| (0L-1F) symbol
mbol | | n o p

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

Enable ! |

Output k—i—>] |

TOL 1 Tine Base:m

2 0000 Current Value:li Sec
o0oos ToL Preset ?alue:lw Sec
Preset Type:m I_

Direction Set Reset Input

Contact Contact | [—

0K | Cancel ‘

] N enable reset relay
—» . @ . + prezent value =0
Timer starts operating

Timing enable relay OFF ON OFF

tune up, OFF @ ON OFF

output tenﬁnalmlmTlF)

t = Timer preset value

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

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

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

Edit Contact/Coil X
Q | ¥ |lv  |n T lc 4>
Timer Output Type

T [o1 w| (01-1F) sywpor i'[ ;9

Function

@— @ Mode |2 - (0~6: =[, 7: B)
_® On-delay timer mode 2

Enable ]
g 1
—

Resct . = | |

=2

Ouiput |

TOl 2z Time Base:|1SEC ¥
3 0000 } TOl Current Vﬂlue:I SEC

2

- 0oo0s Preset Value:|0005 SEC
Preset Type:[tl 'I

Direction Set Reset Input

Contact I Contact |I b4 [?-

| OK | Cancel ‘

enable reset relay > 4 Timer starts operating [ | < enable reset relay
present value =0 @ present value =0

OFF ON ON OFF
> 1 <+ 2 >

tirne up OFF @ t=t1+H2 ON OFF

output terminal (TO1~T1F)

@ OFF ON OFF
enable reset relay

t = Timer preset walue

titning enable relay

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

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

Mode 3 Timer is an OFF-Delay with reset

that will time up to a fixed preset value and stop timing when the

current time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is

disabled. In the example below, the timer reset input is Input 101.Timer status bit TO1 will be ON immediately when

its rung is true. The timer will only begin timing
when the current time value reaches its preset val

(D——
@ @
o ®

3
0QonQ

0010

TOl
3

i I

I01

enable reset relay
preszent value =0

Turung enable relay OFF

up when its rung changes to false. Timer status bit TO1 will turn OFF
ue of 10 seconds.

Edit Contact/Coil X

e Jr e vt o <

Timer Output Type

T |01 w| (01~1F)

w -
Symhol
«

P
Function

Mode (3 w (0~6: -[, 7: B)

Off-delay timer mode 1

Enable l '
— il —
Quipnt I I

Time Base:|1SEC hd
Current Value: SEC
Preset Value:|0010 SEC
Freset Type:|N ¥ ’—

Direction Set Reset Input

Contact I Contact |1 v [?

| OK |
e O e
Timet start operating

O

Cancel |

enable reset relay
present value = (1

OFF

i OFF
Tining up, ™ G01~T1P)g ON |4 ¢ —p| OFF
output terminal @
@ enable reset relay OFF
t = preset valie
Timing enable relay ~ OFF O OFF | O | |ON| OFF
it .o OFF | O - t ]l -—
Tining up, "1y ON | —t >
sutput tertminal DU >
@enable reset relay CFF | O | OFF

> TOE and TOF keep their current value after a |

reset to 0.

t = preset value

oss of power to the smart relay if “M Keep” is active, but the others’
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Timer Mode 4 (OFF-Delay)

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

value of 10 seconds.

Edit Contact/Coil X
e lr v |z 1T o 4]
Timer Output Type

T |01 w| (01~1F) Symbol i"[ v

Function
Mode |4 vl (0~6: -[, 7= P)
@ —@ Off-delay timer mcde 2

: Enable | l
— [ —
Output | I

Time Base:|1SEC vl
TOl 4 Current Value:‘ SEC
3 0000
0010 TOl Preset Value:|0010| SEC
101 Preset Type:|N ¥ |

Direction Set Reset Input

Contact I I Contact I I v I [T

OK | Cancel ‘

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

present value = () present value =0

Timig enable relay OFF ON OFF

OFF ON OFF
“+—

Time up
’ 01-T1F
output terminal & )

OFF

enable reset relay

t = preset value
> TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’

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

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

Edit Contact/Coil E]

Q | v | m | w T le |

Select Coil No. Output Type
o1 <] [ C
- 01~1F 5 ol
T |01 { ) g ] ~ i

Function

HMode ﬂ'l (0~6: -[, 7: P)

O
@_ @ _@ Flash timer mode 1
o @

Enable _| |
Output IlIlI[IlI[IlI[l

Tine Base:m
Current Value:ﬁ Sec
ot 3 f”;..;u;. Preset Value:lﬁ Sec
oolo ToL Preset 'I‘y'pe:m I_

Direction Set Reset Input

Contact | | Contact | | [—.

| 1) 4 | Cancel ‘

enable reset relay Timer starts operating enable reset relay

present value =0 present value = ()

Timing enable relay

Titre up,
output termin

o1 (TO1~-T1E)
t = preset value

»¢ The current value of Timer can not be kept on a loss of power to smart.
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Timer Mode 6 (FLASH with Reset)

Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, the
timer reset input is Input 101. Timer status bit TO1will be ON immediately when its rung is true and begin its timing
sequence. Timer status bit TO1 will turn OFF when the current time value reaches its preset of 10 seconds. This Flash
sequence of the timer status bit TO1 will continue as long as the reset input signal does not be triggered.

Edit Contact/Coil X

S I ' T S T
Timer Qutput Type
o -1
w| (01~1F) Symbol
_® T [o1 wbol | |© -1 € R
Function
@— @ Mode [¢ v| (0-6: -, 7: P)
_'® Flash timer mode 2
Enable _[7]
Reset | |
Output |l|t|l|t|l|l|t|
Time Base:llSEc vl
TOl 6 Current Value:l SEC
D000
? Iogillo TOl Preset Value:|001o SEC
I0L1 Preset 'Iype:[n v| I
Direction Set Reset Input
Contact lj [_ Contact m l?
| OK | Cancel l

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

Timing enable relay —l
t t t t

Time up,
Crutput terminal (T01-T1F)

enable reset relay —l

t = preset value

> The current value of Timer can not be kept on a loss of power to smart.
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Timer Mode 7 (FLASH Cascade without Reset)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second
Timer number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable
the second timer. The second timer will time up to its preset value then flash and its timer status bit will enable the
first timer. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below,
timer status TO1 will be ON after it completes its timing sequence of 2.5 seconds. Timer 2 will then begin its timing
sequence of 1 second. When the current time value of Timer 2 reaches its preset of 1 second, its status bit TO2 will
flash and Timer 1 will begin timing again. This type of cascade timer is of ten used in combination with a counter in
applications where it is necessary to count the number of time cycles completed.

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

Edit Contact/Coil X

Q |Y ]H ]N T Ic LILI

Select Coil No. output Type
T lo1 l {01~1F) sywwor| [© -[ €

hd c &P
Function

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

Flash timer mode 3

s _] L

_®_

TOL TO2
Time Base:|0.1SEC +| lo.15eC ~
TOl 7 7 Current Value:l Sec [ Sec
2 000.0 2 4000.0
002.5 TO1 001.0 TOZ Preset \?alue:IDOZ.S Sec IUDJ..D Sec
TOZ TOZ Preset Type:lN v N -
Direction et Reset Input

Contact | J [ Contact | J [_

| 0K I Cancel |

enable reset relay _ _ enable reset relay
present value =0 pr- Timer status operating il present value = 0

tirning enable relay

t1] t2

Timer up, (T01~-T1F)

output terrninal

Timer 2 | | |
t1 = preset value of the first tumer

t2 = preset valueof the second tuner

> The current value of Timer can not be kept on a loss of power to smart.
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Counter Instructions

The SG2 includes 31 counters that can be used throughout a program. Each

counter has a choice of 9 operation modes, 1 for pulse counter, 6 for general

purpose counting and 2 for high speed counting. Additionally, each counter has 6
parameters for proper configuration. The tables below describe each configuration
parameter and lists each compatible memory type for configuring counters.

Common Counter

e
o

_®_
©
©

Symbol | description Compatible Instructions | Range
@ Counting Mode (0-6) Input 101-10C/i01-i0C
©) Use (101~g1F) to set counting up or down Keypad input Z01-Z04/z01-z04
OFF: countingup (0,1, 2, 3...... ) Output Q01-Q08/q01-q08
ON: counting down (...... 3,2,1,0) Aucxiliary coil MO01-M3F/m01-m3F
® Use (101~g1F) to reset the counting value Aucxiliary coil N01-N3F/n01-n3F
ON: the counter value reset to 0 Expansion input X01-X0C/x01-x0C
OFF: the counter continues to count Expansion output Y01-Y0C/y01-y0C
@ Counter current Value, range: 0~999999 RTC RO1-R1F/r01-r1F
® Counter preset Value, range: 0~999999 Counter C01-C1F/cO1-c1F
® Counter Code (C01~CL1F total: 31 Counters) Timer TO1-T1F/t01-t1F

Analog comparator

GO1-F1F/g01-g1F

Normal open contact

Lo

> The preset value of Counter could be a constant or other function current value.

Counter Mode 0 (Internal coil)

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

shows the relationship among the numbered block diagram for a mode 0 counter, the ladder diagram view, and the

software Edit Contact/Coil dialog box.

-®_

col 0
_® col
EN  OFF ON OFF ON OFF
Ccol  OFF ON OFF ON OFF
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Counter Mode 1 (Non-Overtake, Non-Retentive)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset
value, or count down to 0 and stop counting when the current count is equal to 0. Additionally, the current count value is
non-retentive and will reset to zero or preset value when restart the SG2 unit or change the Run/Stop mode, reset to zero or
preset value depends on the counting direction. In the example below, the counter will stop counting when it reaches the preset
value of 20. Counter status bit CO1 will be ON when the current value is 20.

Edit Contact/Coil @
r |m x| c |l al»

Counter

c |01 w| {01~1F) Gymbol

Function
— — Mode v {0~8)

@

Counter without overtaking and without
power down retain current value

Pre val=20

O Cur el [0 B0 T T T2 [V T Tolaboliahala Bobalia
5 :

¢
®

i N fawn
..... o |
iipit mn 1
Current Value:li
col 1 Preset Value:|000020
MO1ld OOO00O00
Preget Type:|HN ¥
oooozo [ CO1 =
102 Direction Set Reset Input

Contact |M w | |01 Contact |I - ’?

O
__________________________________________________ .
© 2 |
T TTTTF It AaATTrT T Tt Tt T T TTTE Tt T AT T rT
(O tolololililgigirli ol 1191191201201 20! 0120\ 20 20!

-1
Input count pulse |_ _ jl_ . :I

@ OFF ON CFF ON

@ ON OFF O
OFF OM|  oFF ON OFF

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

RUN and STOP. The initial value equals to zero if the counter is in counting-up mode, but the preset value in
counting-down mode.
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Counter Maode 2 (Overtaking, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting even reach the preset value, but it won’t
count when the current value equals 0 in counting-down mode. Additionally, the current count value is non-retentive and will
reset to init value on a powering up to the smart relay or switching between RUN and STOP. In the example below, the
counter will continuously count when reach its preset value of 20. Counter status bit CO1 will be ON when the current value
is 20.

Edit Contact/Coil X
¥ | u | w | T c ]R 4
Counter
_ - c |01 +| (01~1E) Symbol
®_ Function
Mode lﬁ {0~8)

Counter with overtaking and without
power down retain current value

®
©

¢

Erre varl=241

(S I I 0 ) O 2

col -
MO1ld 000000

oooozo [ ©O1

Current Value:li
Preset Value:|000020
Presgset Type:|H * I—

Direction Set

I02

Reset Input

Contact |M w |01 Contact |I - ’?

20 |
_'I__T__I__T__F_'I__T_'I__T__I'_'l__]'_'l__T_T_'I'__F_'I__I'_-I
0119119120120\ 201 211 201 201 191 191 181 181 01 9 1191 191 201 0 1 201

O

gt counter
pulse

PP R ESEER B

:

@ OFF ON OFF ON
@ OFF ON
OFF ON OFF ON | OFF |g\r| OFF

> Under this mode, Counter will continue counting after reaching preset value if it’s configured as counting-up
mode. But it stops counting when its current value is 0 if it’s configured as counting-down mode.
> The counter current value will be init value when the smart’s status switches between RUN and STOP or the smart



Chapter 5 Relay Ladder Logic Programming E

is power up. The initial value equals to zero if the counter is in counting-up mode, but the preset value in
counting-down mode.

Counter Maode 3 (Non-Overtaking, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when restart the power. Mode 3
Counter will count up to a fixed preset value and stop counting at that value, or stop counting when its current value is O if it’s
configured as counting-down mode. Additionally, the current count value is retentive when the smart switches between RUN and
STOP if “C Keep” is active. In the example below, the counter will stop counting when it reaches the preset value of 20.
Counter status bit CO1 will be ON when the current value is 20.

Edit Contact/Coil X

Y | m | w | T C ] <]

Counter

c |01 «| (01~1F) Symbol

Function

¥
® 3 e
®

Counter without overtaking and with
power dowm retain current value

®_ Fre val=240
_® el ERENTTG ETITT HEhd e

col 3 Current. Value:'i
MOl 000000 Preset Value:[000020
oooozo [ €01 . T
Ioz Direction Set Reset Input

Contact (M - Il_ Contact (I - IE

1) 4 | Cancel |

This mode is similar to mode 1, but:
> The current value will be kept when SG2 is in “Run” mode once the power is lost.

> The current counter value will be kept when the SG2 is switched between RUN and STOP if C-keep is active.
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Counter Mode 4 (Overtaking, Retentive)

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

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

¥ |u | w |T c le ]

Counter

c |01 ;| {01~1F} Symbol

Funcrion
@ Mode PR ~| (1-8)
©

P

Counter with overtaking and with power
down retain current value

_@ B o A e T T G T T

ST
Ko I_
[ =]

P

col 4
MOld OOO0O00 Current Value:
Q000zZ0 col Preset Value: 000020
Dz Presec Type:|H ~

Direction Set Reset Input

Contact |} =~ ||:|1 Contact [T | |02

[1):4 | Cancel |

This mode is similar to mode 2, but:
> The current counter value will be kept when SG2 is in “Run” mode once the power is lost.

> The current counter value will be kept when the SG2 is switched between RUN and STOP if “C-keep” is active.
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Counter Mode 5 (Overtaking, Up-Down Count, Non-Retentive)

Mode 5 Counter’s operation is similar to Mode 2, overtaking and non-retentive. Its status bit will be ON when the

counter current value isn’t less than its preset value, and will be OFF when the current value is less than its preset value.

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

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

P

2&,
®
©,

P
®

col IH s
014 000000
oooozo [ CO1

Edit Contact/Coil

¥ " | m | T C |z
Counter
c |o1 j (01~1F) Symbol
Function
Hode (B ~| (1-8)

With overtaking and without power down
Compare Counter

E
Current '-'ulu::’i
Preset Value:|000020
Preszec 'Ijrpe:[l\:l j l

Direction Set Feset Input

Contact | j ol Contact |1 L oz

]

102
(1]:4 | Cancel |
D=5
__________________________________________________ -
® 20 !
i e i i It i A M B H iy R I It S R B R R R |
@ Lol1g\ 19\ 20\ 20\ 21\ 21\ 20\ 20\ 19) 19) 18] 18] 19 19126 01 0| 0 0|
nput count - -
pulse |__j|__JI_:|
@ OFF ON OFF ON
@ OFF ON
OFF O OFF O OFF

> Under this mode, the count will continuous after reaching its preset value;

»¢ The current value is always 0 regardless of the state of its direction bit when the reset is availability;

> The current value is always 0 regardless of the state of its direction bit when the smart switches between RUN and

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

Mode 6 Counter’s operation is similar to Mode 4, its current count value is overtaking and retentive. Its status bit will
be ON when the counter current value isn’t less than its preset value, and will be OFF when the current value is less than its
preset value. Additionally, the Mode 6 counter is always reset to zero, regardless of the state of its direction bit. The current

count value is retentive and will keep its current count after power lost. And Counter will keep current value if “C Keep”
is active. In the example below, the counter will continue counting after its preset value of 20. Counter status bit CO1 will

be ON when the current value isn’t less than 20.

Edit Contact/Coil 53]

¥ |n | w | T C [ <]

Counter
—® c |or -] (01-1F) Symbol

Function

Hode |5 {0~8)

With overtaking and with power dowm
Compare Counter

@

P
olo
®

PR ' . i 0 e et A

nraooTminnrrs
i mmwn.

—
E
Current Value:

col 6
MOld 000000 col Preset Value: 000020

000DZO0 Preset Type: N j ’_

Direction Set Reset Input

Contact (i - ’1_ Contact |T - [2_

I0zZ

@

20

TaATTTTTrT It ATt TT T T T Tt rTI T T TTT T T T

@Eodef&Z&E:U:I:I:E:E:S: : : : : : :0:1:1:2:2:3:
- T r- 1T r-/aT Tt T TTT It rY Tt T T o
@ Modesgqgs\ 0\ 11 112l 2131 1 1 1 1 1 131414l 51516!
wput count pulse |_ :I___Jr__:l |_
1l _L_
power supply switch O OFF O

&)

@

This mode is similar to mode 5, but:
»¢ The current value is kept when power lost in Run mode.

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

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

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

speed counting.

High Speed Counter Mode 7 (DC power ed versions onl

y)

The Mode 7 High Speed Counter can use either

Symbol | Description

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

KHz maximum at 24VDC high speed input signal. The

selected Counter Coil (C01-C1F) will turn ON when the
pulse count reaches preset value and remain ON. The
counter will reset when the Reset Input is active. In the

example below shows the relationship among the

numbered block diagram for a Mode 7 Counter, the

ladder diagram view, and the software Edit Contact/Coil

dialog box.

®_

® |4 .l

) Counting Mode (7) high speed counting
@) High speed counting input terminal: 101 or 102 only
® Use (101~g1F) to Reset the counting value
ON: the counter reset to 0
OFF: the counter continues to count
@ Current Count Value, range: 0~999999
® Preset Value, range: 0~999999
® Counter Coil Number (C01~C1F total: 31 counters)
Edit Contact/Coil 3
- S T I R LT

QooQoo coll Counter
050000 C |o1 w| (01-1F) Symbol

Function

Mode 7 - [0-8)

i Scale Input Counter

1 Pre val241

Curvd T [ | TiTaTs T [Qshakakale [wlalal Til™ )

(1) =7

(5) ‘ 050000
@

@

g I == B

: | ON OFF

Resti ] 1

Doatpuf 1
| O

i 6 i OFF O

FF l—_|

Current Value: ’7
Preset Walue:|005000
Preset Type:|N - l—

Input I1/IZ Reset Input

Contact ,F Contact |M - ’bs_

14 | Cancel |
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Example: Q01 output ON with C01, and Q02 output ON with scan time.

Preset

Current

101

103

MO1

CO1/QO1

Qo2

103 co1l | 7 |
| 101{ 000000
004 ! O oooioo [ €01
MO1 I
co1 Qo1

ws [ (H

100
o b1 i1 22 199 899 f100f100i100i100 00§ 1008100f 0 F 0§ 0}

ON OFF

OFF ON

OFF ON OFF

OFF ON OFF

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

The Mode 8 High Speed Counter can use either S
Symbol | Description

input terminals 101 or 102 for forward up-counting to

Counting Mode (8) high speed counting

1 KHz maximum at 24VDC high speed input signal. - — -
ghsp putsig High speed counting input terminal: 101 or 102 only

It will reflash its counted value in each “fixed time”. —— -
Counting interval time: 0~99.99 sec

When the counted value reaches or excesses the
Counter “‘on’ preset Value, range: 0~999999

“Preset ON”, then the selected counter coil turns
Counter “off” preset Value, range: 0~999999

ON at the next cycle. If the counted value change to

CICHCHEIONG)

Counter Coil Number (CO1~CL1F total: 31 counters)

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
¥ | x|z c [ 4
Counter
Cc (01 w| (01~1F}) Symbol

Function
Mode 5w {0~8)

1K Hz Input Counter

Fived tane=|s Gn=4 CHf=2
=1 i3 F= £

QO
@@@[

Fixed Time:[N v|| ->[01.00 Sec

Current Value: | |

Preset Value:|000005 [o00003]  off
col 8 OFF Preset Type:[n || =]
I0l| 00.10 Input I1/I2 Reset Input
ooooos [ ©O1 onact [ | [or comsacs [ [
000003

OK | Cancel ‘

@-=s

Q=015 01s | 61Is | 61s | OIs | 0Is
@=-5 =~ 3 T & T 4 T 3 7 4
@ 3 ' H ; H '

@:) = s s | : a
O]

CFF O OFF




Chapter 5 Relay Ladder Logic Programming £

Real Time Clock (RTC) Instructions

The SG2 smart relay includes 31 RTC coils that can be used throughout a program.

ETC SET V3.0
Each RTC instruction has a choice of 5 operation modes, and has 10 parameters for proper o009, 06, 76
configuration. The initial clock/calendar setting for each connected SG2 is set using the Fri. 10:11

Operation»RTC Set menu selection from the SG2 Client software.

ONONC

©00
o

RTC Mode O (Internal Cail)

Symbol

Description

Input the first week to RTC

Input the second week to RTC

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

RTC displays the hour of present time.

RTC displays the minute of present time

Set RTC hour ON

Set RTC Minute ON

Set RTC Hour OFF

Set RTC Minute OFF

EO®OEO®®EE

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

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

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

Contact/Coil dialog box.

On

ROL

Edit Contact/Coil E1

n | w |T | e R le 4>

Real time clock
B oL =| (01-1F) Symbol
Function
Hode [l »| (0-4)
Internal Coil
|| I"'l“' [ -:|| "l“'l"' |
D mnEEEE R
Frah, I I
Rx | |
D-.
01 Heek (On->0££): | =] =] =]
Current Value: :
Preset Value: H On I : OEE
{(hour:minute)
OFF

IU|l
001 |
O
101 OFF
O
E01 OFF

OFF 0K | Cancel
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RTC Mode 1 (Daily)

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

Example 1:

" | u | T lc R ls ]

—@—@— Real time clock

R |01 | (01~1F) Symbol
: Function
Hode 1 - (0-4})

Every day action mode

ONONO
ONONO

Week (On->0££) : [ M0 -] [ ~]
Current Va.‘lue:l
EOL MO-FR Preset Value:[08 : [00 on [17] : |00 ofe
l - ll:l: ':]T“ (hour:mimate)
og:00 [ RO1
17:00
| L1]4 I Cancel
Week Monday Tuesday  Wednesday ... ... Friday Saturday Sunday
Titne 200 1700 800 1700 300 1700 200 1700
mass T 1 1 |

rmowpr _ [ [ L[ | 1

Example 2:
Weels Monday Tuesday Wednesday Friday sy Sunday
@ 1 Titne §00 17.00 00 17:00 &00  17:00 &00 1700 E00
D @[T o o
® - @ | 1700 | ENABLE § ; § ; § ;
®: @| 800 ' ' ' i ' '
Fn Output | |
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@

Example 3:

Week Ionday Tuesday Wednesday Friday iy Sindy
@ 1 Time %00 17.00 800 1700 &00 17:.00 800 17:00 00 1700 00 17:00
O @ |FR-TU b N S R N R N
® O 80 | mwee | 1 | T R R
® - @| 1700 i i : : : i i i H : : ;
Fn Output | | | | | | I | | |
Example 4:
Weel Monday Tuesday Friday ety Sunday
® 1 Time 500 17.00 %00 1700 500 17:00  £00 1700 &00 17:00
D : @ |Fr-MO I a L I
®: @] 1700 | EnaBLE i b b
@ | 800 ; : ; | ! ; ; H H H
Fn Output | | | | | | | |
Example 5:
Weelk Monday Tuestday . Friday Sty Sy
@ ! Time  &00 17.00 &00 1700 £00 17:00  &00 17:00 &00 17:00
D @|sU-50 | | | i | | ! i i |
®: @] 800 | ENABLE | | | § § § i P §
@] 1700 5 ' ' i ' ' — '
FEn Output |
Example 6:
Weels Monday Tuesday Friday ey Snday
@ 1 Time %00 17.00 300 17.00 %00 1700 &00 1700 00 17.00
0. @|su-sy i i | | i i i i i i
®:@|1700 | ENABLE | . .
@ - @ | 200 i ; ; : i i i ;
raowpt || | [ I .
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RTC Mode 2 (Interval weekly)
The Interval Time Mode 2 allows the RTC coil acting based on time and day per week. The configuration dialog
below (example 1) allows setting the start-working time and stop-working time between two days in each week.

Example 1:
( ) ( .) Edit Contact/Coil
n | IT | e R le _4l»]
@— @ @ Real time clock
R [o1 =] (01-1F) Symbol
@ =
Mode (2 | (0-4)
Interval time action mode
[oee [ wn Jowie | owin | oow | sa [ o |
[ S S S T I |
Faanle |
| [ET B!
Week (On—>0EE) ¢ | TU - -—— [E' ~
REll TU_ SA Currentc Valus:
za| 10:31 Presert Falue:W: Wnn ’T: WO:E
08:00 POl {hour :mimate )
17:00
0K I Cancel |
Weel Wonday Tuesday Friday Hah ey Sarday
Tirme B 00 1700 &00 1700 00 1700 & 00 17:00 800 1700
ENABLE ' :
Fon Cutput
Example 2:
Weelk Ionday Tuesday . ey Puncay
@ 2 Titme .00 1F00 0 &00 1700 00 1700 &00 1700
©: @|s4-TU | L | I R
® : @] 1700 | ENABLE | § § § i § § §
: ® 800 i i i i 1 i i i

En Output
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Example 3:
Weels Tuesday Wednesday . ey Snday
@ 2 Titme 00 1700 &00 1700 00 1700 &00 1700
D ®WEWE 0 4
® . @[ 1700 | ENABLE | i i i § i i i
: @ 8[:"3 H H H H i 1 1 1
En Output
Example 4:
Weel Tuesday Wednesday - ety Sunday
@ 2 Tirme 00 1700 &00 1700 g00 100 00 1700
D @ |WE-WE L L0
® @) 800 | ENABLE | ; | ; : L §
@ . @|17.00 ‘
En Output

RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the RTC coil acting based on Year, Month, and Date. The
configuration dialog below (example 1) allows setting the workday between two different dates.

Symbol | Description
RTC Year ON

RTC Year OFF

RTC Mode 3, Year-Month-Day

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

RTC day ON

RTC month OFF

RTC day OFF

RTC code (RO1~R1F, total 31 group)

00
oo
o

CSISNCNGHCIONCHS)
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Example 1:

Edit Contact/Cozl

M | u | T | ¢ R le
Real time clock
R |01 =| {01~1F) Symbol
Function

Mode |3 j {D-4)

Interval month action mode

Year (On->0££) : [0

Current Value:
Preset Value:|02 . |17 oOn |11 . |11 Off

- |10

ROL1 03-10 (Year.Day)
3-| 0s0328
0z.17 ROl
11.11
(1) 4 | Cancel
Tear-Month-Day 2009/02/17 201011411
Time 0:00 0:00
ENABLE
O
ETC output OFF OFF
Example 2:
Tear-Month-Day 200%/02/17 2010/11/11
3 3 Time 0:00 000
(/EYE) | 2010/11/11 ENABLE
@)/ | 2009/02/17
ETC output
Example 3:
Year-Month-Day 2009402417 2010¢11/11
B 3 e 0_?0 0_||30
(/@G | 2010/11/11 ENAELE
@y@iE) | 2010/11/11

ETC output
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RTC Mode 4 (30-second compensator)

The 30-second compensator, Mode 4, allows the RTC coil acting based on week, hour, minute and second. The
configuration dialog below shows the setting of week, hour, minute and second for the TRC mode 4.

_ @_ Edit Contact/Coil 3
@_ I | w | T | c R s al»
@' Real time clock

R |0l w| (01-1F) Symbol
@ Function
Mode v [0~4)

305 modify mode

Symbol | Description i '
RTC adjustment week N -
RTC mode 4 coceens vasmed T
RTC present hour Preset Value:foo : oo

(hour:minute) HENT

RTC present minute

RTC adjustment hour

RTC adjustment minute

RTC adjustment second

0K | Cancel

® Q@ O ® ® e e

RTC code (RO1~R1F, total 31 group)

Example 1: preset second < 30s

__ ®_
e
®

@
® _ RO1
@

SA
4-| 13:25
[08:00 } RO1
- 20

Week ah
Time 800 2:00:20
ENABLE
RTC output OFF O OFF

> The current time will return to 8:00:00 when it achieves 8:00:20 at first time, and RTC contact, RO1, will turn ON,

then it does not turns OFF until the present time achieves 8:00:20 again. Then time keeps going. So, this means that
RTC status bit is ON for 21 seconds.
Example 2: preset second >= 30s
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@—®
©)

®_
®
® O R0 =
@

4=| 13:41 o1
08:00
40
Week A
Time 200 30040
|
EMARLE :
I
ETC output

»¢ The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit R01 turns ON in one scan
time. Then time keeps going and RO1 turns OFF.
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Comparator Instructions

The SG2 smart relay includes 31 comparator coils that can be used throughout a program. Each comparator has 8

different operation modes. Additionally, each comparator has 5 parameters for proper configuration. The table below

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

_®' ] Symbol [Description
@ @O  [Comparison Mode (0~7)
@ |Axanalog input value (0.00~99.99)
@ [ @ ® |Ay analog input value (0.00~99.99)
@ @  |[Reference comparative value, could be constant, or other data code
®  |Output terminal (G0O1~G1F)

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

Comparator Mode O (I nternal Coail)

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

software Edit Contact/Coil dialog box.

- m

Analog comparator Mode 1~7

(1) Analog Comparator mode 1: Ay — @ < Ax < Ay + @, ®ON ;

(2) Analog Comparator mode 2: Ax < Ay, ®ON ;

(3) Analog Comparator mode 3: Ax > Ay, ®ON ;

(4) Analog Comparator mode 4: @) >

Ax, ®ON ;

(5) Analog Comparator mode 5: @ < Ax,®ON ;

(6) Analog Comparator mode 6: @) =

AXx,®ON ;

(7) Analog Comparator mode 7: @ = Ax, ®ON ;

Example 1: Analog Signal Compare

60l 0
| |'f’ﬂ\' 1
001 | \U
_® ON
101 OFF QFF
oN
G01 OFF OFF
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In the example below, Mode 4 is the selected function that compares the value of analog input AO1 to a constant
value (N) of 2.50. Status coil GO1 turns ON when A01 is not less than constant 2.50.

N 6 |c |r G [n <l

Analog comparator

G |01 «| (0L~1F})  Symbol

@
@ m::::°"l4_zl {0-7)
@ @ Ax<=Ref.
®

| ol s o

Current Value:| Sec ‘ Sec

GOl 4
AODL col Preset Value:|02.50] Ref
Preset Type:|N ~

0z. 850V

OK | Cancel

Example 2: Timer/Counter present value Compare

The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or
each other. In this example below, Mode 5 is the selected function that compares the value of Counter (CO1) with the value
of Timer (TO1). Status coil GO1 turns ON if present value of C01 isn’t less than present value of TOL.

Edit Contact/Coil 3

N | |c | r G la >

Analog comparator

— G |01 «| (01~1F}  symbol

@ Function
Mode m (0~7)
© ©) e

- o DREE

GOl B Current Value:| sec | Sec
coL GOl Preset Valm:l Ref
TOl Preset Type: w| (0L

(1):4 | Cancel
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HMI Display Instructions

HMI/Text 3

The SG2 smart relay includes 31 HMI instructions that | g, |moz |mos |mos |ms |me |mor |me <[>
can be used throughout a program. Each HMI instruction can rime | |
be configured to display information on the SG2 16x4 Counter | ~|
character LCD in text, numeric, or bit format for items such . C:r::are I i
as current value and preset value for functions, Input/Output _

: : : | ey r | > =] =] [~

bit status, and text. There are three kinds of text in HMI, | asa1oq pisplay ses... | | Eirems| |

. - - . . Fhone Number
Multi Language, Chinese (fixed) and Chinese (edit). Each e : i [ oy

HMI instruction can be configured separately using the

* Multi Languade { Chinese(fixed) ( Chinese {edit}

Edit>>HMI/Text menu selection from the SG2 Client Text Input

software P7#E%&" ()*+,-. /01234567809::<=>7?@ABC
' DEFGHITELNNOPQRSTUVWXTZ[V]B_"abcdefs

Allows the SEL button on the SG2 keypad to activate hijklmnoparstuvwsvze|~-6 adaaacceciii
o iRARERNT 68 E0GU00RARF " ACELROSEZactRa

the selected message onto the LCD even the Hxx is inactive. $2zzABBTIEE¥3MMENNHONPCTY S XUMNNBHEI DA

s ER%aBv<2TlwEBR¥Co="+=" ¥aRAAL

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

HO1~H14 can display the setting telephone number and [ fRone Humber

[T 138111
send alarm message to the setting number by GSM module. _aa |

1 Cancel ‘

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

Symbol | Description

©) Display mode (1-2)

® HMI character output terminal (HO1~H1F)

Edit Contact/Coil

_® —

HHMI display page

H |oL =| (01-1F) Symbol Edit
Funcrion
—( s

HO1

| 0K | Cancel
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HMI function instruction

1. HMI can display character, built-in Chinese, user-defined Chinese and GSM telephone number. This

information can not be edited through keypad.

2. HMI can display function current value (T, C, R, G and DR), analog input/output value (A, AT, AQ). This

information can not be edited through keypad.

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

keypad.

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

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

screen.

6. When another HMI is enabled, SG2 can auto-determine whether does HMI screen display the present page
or change to the new HMI screen; it depends on the HMI code. For example, HMI keeps HO1 screen as the

present screen even though HO2 coil be exercised.

Keypad instruction

SEL Under status 1 or 2, go into status 3.
Under status 3, go into status 4.
Under status 4, change function preset type.
oo Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.
Under status 3, move cursor up or down.
Under status 4, change data and number, function preset data; change coil state
(SEL+T or {) | Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.
Under status 3, move cursor up or down.
<~ or— Under status3 or 4, move cursor lift or right.
OK Validate editing and store automatic.
ESC Abrogate operation.
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102

HMI status 1~4:
1. HMI scanning state, press SEL into HIM at 10 interface

2.1234
Q.12345678

1.123456789ABC

RUN Wed. 09:05

(@

PON

503%

Press SEL

T01=20.00Sec
TO1=##. ##Sec

&

2. HMI running state, HMI is enabled at 10 interface

2.1234

@.12345678
RUN Wed. 09:18

T 1T TG zow
x

S

Enable M02

204

HTOLHH
T01=Hi#
z [@AQG T01=20. 00Sec
01234 T01=00, 00Sec
mox~|  [IMEAE —>| 00.00
wox~]  [OEIEIE HO2=ON

w;g

N

N

So%

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

edited content.

T01=20.005ec
T01=00. 00Sec
00.00

H02=0N

ON

Sot

Press SEL -

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

T01=00.00Sec
T01=00.005ec
00.00

NOZ=0N

&>

204

Press SEL -

00.00
N02=0N

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

$

PON
A4

&

T01=20.00Sec
T01=00. 005ec
00,00

NO2=0N

ON
KA
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PWM Output Instruction (DC Transistor Output Models Only)

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

Mode Output
P01 PWM, PLSY Qo1
P02 PWM Q02

PWM mode

P01 and P02 both can work under this mode. Each PWM has 8 group preset stages which contents Width and
Period. The 8 group preset values can be constant or other function current value. Each PWM has 10 parameters for
proper configuration. The table below describes each configuration parameter, and lists each compatible memory type for
configuring PWM.

Symbol | Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
@ PWM mode (1) OFF X X X 0 OFF
® present stages as operating (1~8) ON OFF OFF OFF 1 Preset stage 1
® Selectl (101~g1F) ON OFF OFF ON 2 | Preset stage 2
@ Select2 (101~g1F) ON OFF ON OFF 3 | Presetstage 3
® Select3 (101~g1F) ON OFF ON ON 4 | Preset stage 4
® present stages as operating (1~8) ON ON OFF OFF 5 Preset stage 5
@ Width of preset stage 2 (0732767 ms) ON ON OFF ON 6 | Preset stage 6
Period of preset stage @ (1732767 ms) ON ON ON OFF 7 | Preset stage 7
© Output port (Q01~Q02) ON ON ON ON 8 | Preset stage 8
PWM code (P01~P02)
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Example:

Edit Contact/Coil E]
© - —————

UM TEtput
P |01 ~| (01~02) Symbol Q I

Function

Hode |_1 - (1-2)

UM
T 1

1 =2 Select 1-8:[3 | [
»ol Moz2d 0 QoOl Current 'a'al.u.e:| ws | ms
- POL Presec \FeJ.ue:|UUUlU s |00005 ms
MOz4 00005
0 L 00010 Preaet Type:|N - H 'I

000
e

Select input pointa: (high->low bic)+l

ez s e T

The state of M01, M02 and M03 are OFF-ON-OFF, so that PWM output pulse is at stage3 like this as setting
above.

_EN |
t=5 ms
- L

T=10 ms

The state of M01, M02 and MO3 decide the duty cycle and frequency of PWM output. PWM stages can be
changed by the status of M01, M02 and M03 when P01 is running. ® displays the number of pulse when P01 is
running, but ® equals 0 when P01 is disabled.

PL SY mode

Only P01 can work under this mode, and the output is Q01. PLSY has 6 parameters for proper configuration.
The table below describes the information of PLSY parameters.

Symbol | Description
PLSY mode (2)

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

PWM code (P01)

@O ® e e
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Example:

6 ©

Qo1
POl

Edit Contact/Coil

C |r |s |n v |u
P ourput
P |o1 ~| (01-02) Symbel 0
FPuncrion

mode [F ~| i1-21
PLSY
PF 20

O

Current \'alue:l |

Preset valu.e:|l30001 Hz |DIJI:|00

Preset me:m l_ m l_

o]

Cancel |

The preset frequency and pulse number could be constant or the current value of other function. They are
variable if the preset are other data code. The PLSY will stop output if it has outputted the number of @ pulse. PLSY
will run again if it is enabled for a second time.

> In the example above, the frequency refers to data code (C01). So the wave’s frequency will change following the

current value of CO1.

% In the example above, frequency is 1000 Hz if the current value of C01 is bigger than 1000 Hz.
sk PLSY stops outputting pulse after it has output 100 pulses.

% PLSY dose not stop sending the pulse out as long as @ equal to 0.

Example:

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

EN

1ms

Output

2ms

PLSY stops outputting when the number of output pulse is completed.
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IO Link/Remote I/O Instruction (SG2-20Vxxx model only)

The SG2-20Vxxx models include the capability to link additional SG2-20Vxx Rodes SET 03

units via the RS-485 connection terminals. The baud rate and communication |pgr <ET W1 h?‘*’h E?i
iz i
format both can be set using the Operation»M odule Sysem Set... menu selection

from the SG2 Client software. They also can be set through keypad like adjacent

picture. The two bits of keypad how to decide the communication format and
baud rate like describing below.

Data. Meaning Set ID R;m:]tne Is0
0 8/N/2  Data 8bit, No Parity, 2 Stop bit. ES - aster
Hih bit L 8/E/1  Data 8hit, Even Parity, 1 Stop bit. Hew IDIO0ZS8IE ] 1 = e
g 2 8/0/1 _Data 8bit, Odd Parity, 1 Stop bit. R —
3 8/N/1  Data 8bit, No Parity, 1 Stop bit. vo tam:  [1 7] ¥ M Eeep
0 4800bps - mecs pighe
1 9600bp3 [~ I/0 Alarm ' Za;et H
(2 19200bps e
Lowbit I3 38400bps P
g’ izgggggs Eaud Rate: (38400 = " Signed
ps
Set Cancel
10 Link

Up to 8 SG2 units can be linked together as the 10 Link Network. Each unit runs their own logic program; the
ON/OFF state of input, output points, and Auxiliary Coils in each one can be assigned to “W Table”, see the next
page for more information. There must be one master (ID=00) and several slavers with the continuous ID number
starting from 01 in the network. The master one does not perform the 10 Link function to the units with the 1D
behind the first broken number once the ID numbers are not continuous. For example, the slavers’ ID are 01, 02, 04
and 05, the master just can recognize only two Slaver, ID 01 and 02, the ID 04 and 05 will be skipped.

¢ max. 8 points I/O send per stations

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

O

ID must set to be 0,1,2,...(max to 7) Remote VO disable Memory list

location

alilgaselisrealivessssaal

WO01~W08

W09~W16

W17~W24

W25~W32

W33~W40

W41~W48

W49~W56

~N| o) o A W N | O

W57~W64

> One controller can use 8 10 Link (LO1~L08). Only one 10 Link instruction can work at Mode 1(Write mode),
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and the other 10 Link instructions must be Mode 2 (Grab mode).
The Mode 1: Write the ON/OFF states of the selected coils into the chosen W elements. The available W

elements in the mode 1 depend on the ID setting of that unit, refer to the table in the previous page for more

information.
The Mode 2: Grab the states of the selected W elements, and substituting the state of the selected coil. If the select

coil type is input coil I or X, coil status can’t be changed by the state of W elements.

Symbol | Description Type of points Range
@ Setting mode(1,2) 1:Writing 2:Grading Inputs 101~10C/i01~i0C
©) Number of send/receive points (1~8) Outputs Q01~Q08/q01~q08
® Chosen coil elements for Write/Grab mode Aucxiliary coil MO01~M3F/m01~m3F
@ Selected W elements for Write/Grab mode Auxiliary coil NO01~N3F/n01~n3F
® 1/0 link output terminal (L01~L08) Expansion inputs | X01~X0C/x01~x0C
Expansion outputs | YO1~Y0C/y01~y0C

_@ Edit Contact/Coil x]
R | & | |® L |m 4]
@ I/0 Link
_@ 1 |or ] (01-08) sympel

Funcrion

mode 1 =] (1-2)

Write to W register

Lol 1
5 o IN3-I07
Lol
i i
Wo3-wl3 coil Ho.:[FENNN |

Select 1-8:|5 j
From|[03-07 =] To | =]

0K | Cancel

Example 1: 10 Link Mode 1
Set =1, @ =5, ® =103~107 and 1D of this unit equal to 01; the state of terminals, 103~107, will be written

into the corresponding W elements, W09~W13 as shown in below table.

=1, @ =5, ® =103~107, ID=1 (D:W09~W13)
Memory List Position w09 w10 Wil Wwi12 Wwi3 W14 W15 W16
Corresponding receiving 4 A 4 4 A 4 4 4
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Or sending terminal 103 104 105 106 107 0 0 0

Example 2: 10 Link Mode 2
Set M =2, @ =5, @ =M03~M07 and @ =W17~W21; when enabling the 10 Link, the ON/OFF state of

MO03~MQ07 is controlled by the W17~W21.

®=1, @ =5, ® =M03~M07, @:W17~W21
Memory List Position w17 wi8 W19 W20 W21

Corresponding receiving ¥ v v v v
Or sending terminal M03 MO04 MO5 MO06 MO7

Remote /O
Remote 10 function can make one SG2 as master link to another SG2 as slaver; the slaver can’t
perform its program. Below figures show how to configure the remote 10 system.

ID' 5ET 01
RENOTE I/0 ()
BACELIGHT b

Set to daver
Set to master X EEEP ]
5G2-204T-D
ID SET 01 / ID SET 0l
RENOTE I/0 I Remote I/O disable EEMOTE I./0 g
BACELIGHT BACELIGHT X
N EEEP v M EEEF W
SG2-20%T-D

S62-20vT-D

10 ZET
REOTE 1/0
BACELIGHT

Set to master _ Set to dave
User program valid User program not valid
X =daveinput

Input = X coil of master

Y = dlave output
Output =Y coil of master

Don’t use expansion DI/DO modules, when remote | /O function is enabled.
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MU (M odbus) (SG2-20Vxxx model only)

MU function performs Modbus RTU communication at RS485 port. There are 15
MU coils: MU01~MUOF.

Remote 10 and 10 Link have higher priority than MU to use RS485 port. MU is
executed when the remote 10 setting in the system is disabled (No Remote 10) and 1D
isn’t 0.

N
ID SET 01
REMOTE I/0 &I‘L
BACELIGHT X
Il EEEF v

There can be several MU commands executed at the same time, but only one command can be performed, the

rest are postponed until the performed one is accomplished.

Function mode corresponding communication function code:
mode Communication function code
03 (read registers)

06 (write single register)

10 (write multiple registers)
01 (read coils)

05 (write single coil)

gl | W N -

The coils used for MU function:

target address if there is no error.

M3D: Received M3D turns ON after received, then check-up for error. Transferring data to

M3E: Error flag communication error flag

certain time. M3F will automatically reset if M3D reset.

M3F: Time out flag M3F turns ON when the master does not get any response from slaver within

The time of time out depends on the baud rate as shown in the below table.

Baud rate (bps) Time out (ms)
4800. 9600. 19200. 38400 125
57600 100
115200 80

There are 5 parameters in MU function as shown below.

symbol | Description

_® — ©) MU mode (1~5)

® ID number of the target unit: range from 0 to127

The address of target register in that unit:

ONONO

length/address in mode 1 and 3.

in mode 4 and 5.

_@ 1) address is assigned to a constant, range from 0000 to ffff;
e Just do the read/write function to the register with one data

® ¢ Do the read/write function to the coil with one data length/address
2) The address refers to the content of DR coil, and the value of coil

behind this one determines how many register or coil will be read or
write, see the next five pages for more information.

DR code, store sending/receiving data from this DR

@ ®

MU code (MUO1~MUOF)
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» The max data length for Mode 1 and 3 is 25 words, it means 25 continuous addresses. The max data length for

M

ode 4 is 400bits.

MU model: Read Registers

Set parameter (3), address, to be constant: as show in below figure, the data length is fixed at 1 (it means read
signal register only).

Edit Contact/Coil

5 |m B

delect Coil No.

Function

Mode [} =

Read register

._@ Remote ID:
{0-7F)

ONONO)

HUOl

|e W |as

MU |0l ~+| {01-0F) Symbol

—

Comwm. add: &+ (0003 " DR

(0~FFFFlp.aa single register

3 Address is a constant, 0003.
2] Data length is fixed at lword, in other

word, just one address.
The sending out Modbus command will be:

Received response form slaver:
01 03 02 datal-1 datal-2 CRC16;
Saving date to DREO:

DREO = datal-1 + datal-2

» Note:

The completed data in a register is a 16 bits
type. When using Modbus protocol, this 16 bits
data is going to be divided into high 8 bits and

1
o1
[0003 ]’mal
DREO

Datal-1 is the high 8 bits

=1

Cancel |

Datal-2 is the low 8 bits

Setting parameter (3), address refers to the value of DR register:

Edit Contact/Coil

G |a |2 |z MO }M
Select Coil No.

MO |01 | (01~0F) Symbol

Function

Mode 1 w
BRead register
Remote ID: 01
{0~TF)
Comm. add: " DR -

(0~FFFF) 1ne gata length is DRO4!The max
length of Deta is 25!
Comm. data: DR |[ED W

3

Ay

=1

Cancel |

»*the max length of data is 25.

Function parameter display:

rl 1
| o1 |
| DRO3  pMUOL
L pgEQ 4

Setting DR03=0001 for the address

Setting DR04=0002 for the data length
(means how many data will be read)

The sending out Modbus command will be:
01 03 00 01 00 02 CRC16;

Received response from slaver:

01 03 04 datal-1 datal-2 data2-1 data2-2 CRC16;
Saving data to DREO~DREL1:

DREO = datal-1 + datal-2

DRE1 = data2-1 + data2-2

low 8 bits. In above example:

The above example shows how to read two data from two different (but continuous) registers/addresses. For
more information, see the SG2 Modbus protocol manual.
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MU mode2: Write singleregister

Set parameter (3), address, to be constant:

Edit Contact/Coil 3

B | | » |z I ]As ki

Select Coil Na.

Function parameter display:

MU |01 +| {01~0F) Symbol TE 1
. | o1 |

Function

mode [z -] | oooz  Hiool
Write single register L DRE[:] J

Remote ID: 01

[0~7F)

Comn. add: & |ooo3 o [or <] Set a constant address as 0003,
[0~FFFF)

Set DRE0=1234 (hex: 04D2) as the content which would be
written into other register.

com. asta:  OR [0 ] When enable the MU function, the sending out Modbus
The data wrote into a register -
depends on the DEED wvalue Command WI” be

01 06 00 03 04 D2 CRC16;

Received response from slaver:
01 06 00 03 04 D2 CRC16;

1) 4 | Cancel |

Set parameter (3, address refers to data register DR:

6 lx o Jr r om |as 4«

Jelect Coil No.

Function parameter display:

MU |01 | (01~0F) Symbol rE 1
Function I Dl I

Mode [z | DrRoz  HIUO1

Write single register L DRE[:] d

Femote ID: oL

[(0~TF)

Coun. add: (~ « or [iEN ~ Set DR03=0001 for data address

0-FFFF

( T2 oo @66 d3zenio o TRTD valime Set DRE0=1234 (hex: 04D2) as the content which would be

written into other register.,
ek When enable the MU function, the sending out Modbus
The data wrote into a register .
depends on the DEEO value Command W|” be
01 06 00 01 04 D2 CRC16;

Received response from slaver:
01 06 00 01 04 D2 CRC16;

1) 4 | Cancel
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MU mode3: Write Multiple Registers

Set parameter (3, address, to be constant:

B | & | » |1 m IAS

Select Coil No.

M |0l w| (01-0F) Symbol
Function

Mode 3 -

Write multi-register

Remote ID:

{0-7F) o
Comm. add: & [noo3 DR l—_|

(0-FFFFly 500 single register

Comm. data:

DE |[E0 -

The data wrote into a register
depends on the DRED walue

b

Function parameter display:

& 1
| o1 |
| o003 RMool
L prEp 4

Set a constant address, 0003.
Data length is fixed at 1word, means writing single register.
Set data DRE0=1234 (hex: 04D2) as the content which would be
written into other register.
When enable the MU function, the sending out Modbus command
will be

01 10 00 03 00 01 02 04 D2 CRC186;

Received response from slaver:
01 10 00 03 00 01 CRC1§;

Function parameter display:

)4 | Cancel |
Set parameter (), address, refer to data register DR:
Edit Contact/Coil 53
B i | |1 wo a4

Select Coil Na.

MU |01 w| (01~0F) Symbol
Function

Mode 3 -

Write multi-register

Femote ID:

0l
(0~T7F)
Comm. add: + DR m >

(D"FFFF]Starung add. depends on DRO3
walue, Amount of read register
depends on DRO4 walue, max is 25

IR |E0

The wrote data secquentially start
from DEED.

Comm. data:

=]

Cancel |

* the max length of data is 25.

r3 1
| o1 |
| ROz HMUOL
L pRE 4

Set DR03=0001 for address

Set DR04=0002 for data length
(means how many data will be written)
Set data DRE0=1234 (hex: 04D2),

Set data DRE1=5678 (hex: 162E),

When enable the MU function, the sending out Modbus command will
be:

011000 01 00 02 04 04 D2 16 2E CRC16;

Received response from slaver:
0110000100 02 CRC16

The above example shows how to write two data into two different (but continuous) registers/addresses. For

more information, see the SG2 Modbus protocol manual.
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MU mode4: Read Coils

Set parameter (3), address, to be constant:

Edit Contact/Coil X

G | = | 2 | o i ]As A

Select Coil No.

Function parameter display:

M7 |0l | (0l-0F) Symbol r'51 1
. | o1 |
Function
mose [1 =] | oozo ROl
Fead coil I' DREU 4
Remote ID: ol
fom T Set a constant address 20 ( here is a Hex number)
(0-FFFFpeay single coil, and this Comm.add Data length is a constant value: 10 in Hex format
must be the multiple of 10HALG . .
When enable the MU function, the sending out Modbus
Store in: DR |E0 = command will be:
The read data will he stored in 01 01 00 20 00 10 CRC16;

DREO.

Received response from slaver:

01 01 02 datal-1 datal-2 CRC16;
Saving data to DREO:

DREO = datal-1 + datal-2

0K | Cancel |

Set parameter (), address, refer to data register DR:

Edit Contact/Coil 3
¢ |g |r & wo as <] Function parameter display:

Jelect Coil No. rq 1

m |01 v| (01-0F) Symbol | o1 |

Function I DRDS I'HUD].
Mode |4 L DRED 4
Read coil

R[euni??;e] ID: ol Set DR03=0001 for address

TEm}'FF:Td: c & or [fEN ~ Set DR04=0015 (hex: 000F) for data length;

e e e e e epends (means how many coil’s state will be read)

on DRO4 walue,max No.is 25H/400.

When enable the MU function, the sending out Modbus
sore i DR [E0 <] command will be:
The read data wi e stored in .
registers szquentia?ly ;targing 01 01 00 01 00 OF CRC16’
frow DREQ.
Received response from slaver:
01 01 02 datal-1 datal-2 CRC16;

Saving data to DREO:
DREO = datal-1 + datal-2

]—|m< — ¢ the max length of data is 400.
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MU mode5: Write single cail

Set parameter (3), address to be constant:

Edit Contact/Coil

Select Coil No.

MU (01 ~«| (01~0F) Symbol

Function

HMode 5 -

Write single coil

G ]H ]P ]L o l,ms lIL

Femote ID: 0l
{0~7F)
Comm. add: & |0003 " DR

(0-FFFF)

Comm. data: DE |E0

on the DEED Value.

The data wrote into a coil depends

1) 4 | Cancel

Function parameter display:

ro 1
| o1 |
| o003 Riool
L prEQ 4

Set a constant address as 0003
written into other coil.

command will be:
01 05 00 03 FF 00 CRC16;

Received response from slaver:
01 05 00 03 FF 00 CRC16;

Setting parameter (3), address, refer to data register DR:

Edit Contact/Coil

B I |2 [= wo a4

Jelect Coil No.

MI |01 «| (01-0F) Symbol

Function

Mode 5 -

Write single coil

o te ID: ol
(0-7F)
Comm. add: v DR m v

(0-FFFFlpye copm. add depends on DRO3Z
value, and this value wust be the
multiple of 10H/LG

Conm. data: DR |E0 -

The data wrote into a coil depends
on the DRED Walue.

[1):4 | Cancel

Function parameter display:

ro 1
| o1 |
| Dro3  HMUO1
L prEQ A

Set DR03=0001 for address
Set DRE0=65280 (hex: FF00)

When enable the MU function, the sending out Modbus

command will be:
01 0500 01 FF 00 CRC16;

Received response from slaver:
01 05 00 01 FF 00 CRC16;

Set DRE0=65280 (hex: FF00) as the content which would be

When enable the MU function, the sending out Modbus
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Example:

MU sending and receiving data via RS485 port when it’s enabled. Here recommends user to put the D-trigger

element in front of the MU caoil.

DR1L ﬁ
G

DR12 B 7
B a0aooo0 FDR12

|
L%

DROS B N

|
1
]
1
]
1
T
=]
o
(=]
Il

DRO& B n
----- FDROG

|
=]
m
o
=]
=]

DRO7T B n
..... FDROT

7

DROB B N
aooaon F DROE

e

DR13 B 7
[alu]a]u]n] B 331 3

|
=]
=]
=)
=
=

DR14 B 7
B [alu]a]u]n] FDR14

QF O

£01 D
|
|

—

FMUO0S

MUO1 and MUO5 coils are controlled by TO1 as shown in above figure. Set —
MUO1 as model, read registers mode, address starts from DR11=14=0x0E, data O_
length DR12=4, and saving data to the registers from DRO1 to DR04.

-1
ol
DR11
_DRO1

FMU0L

Setting MUO5 as mode3, write multiple registers mode, address R
DR13=14=0x0E, data length DR14=4, and the data which want to write into
target registers refer to the value of the register, from DRO5 to DRO8 O
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770,

-3
oz
DE13

LDROS

FMUO5

DR08=4000=0x0FA0);

When TO1 turns ON, MUOL1 is going to be triggered to send command 01 03 00 OE 00 04 CRC16, then saving
the received data to DRO1~DRO04. After 0.2s T01 OFF, then trigger MUOS5 sending command 01 10 00 OE 00 04 08

27 10 1F 40 17 70 OF A0 CRC16, writing 4 sets data to the registers (OXOE~0x11) in the slaver.
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SHIFT (shift output)

The SG2 smart relay includes only one SHIFT coil that can be used throughout a program. This function
switches a set of serial coils sequentially by trigger a certain input pulse coil. It has 4 parameters for proper
configuration. The table below describes each configured parameter, and lists each compatible element for
configuring SHIFT.

Symbol | Description
Preset number of output pulse (1~8)

SHIFT input coil (101~g1F)
SHIFT output coils (Q, Y, M, N)
SHIFT code (S01)

e

o O

® @O

?

In the example below, @ =5, @ =101, 3®: Q03~Q07.

Edit Contact/Coil X

K113

PI | mx | ar | or SHIFT |+
Select Coil No.

s [0 <] 01 sywhol

Function

Pulse Coil: EHNNNIN -/ |2

Select 1-8: [§ -l
Start Coil: |0 _'| 03

s01
s
goz-go7[ 01
101

0K | Cancel

Enable | |
1
o1 | L L
| o i
1 1 1
I !
1 1

Qo3 .
Qo4 [ ] . .
Qos [ ] '
Q0E |7
Qu7 | |

> When shift function is enabled, the Q03 will auto-turn ON first, and the rest of the coils still retain the OFF

state. The ON state shifts to Q4 once the input pulse coil was triggered, then Q03 turns OFF. When triggered
signal happened again, the ON state shifts again from Q04 to QO05, and so on. See the above timing diagram for
more information.
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AQ (Analog Output)

The AQ instructions must be used with extension analog out module, 2A0.The default output signal of AQ
is 0~10V, the AQ value and the corresponding 12 bits data value are in the range of 0~1000 and 0~4095. It also
can be assigned to output 0~20mA, in current mode; the AQ value and the corresponding 12 bits data value are
within the range of 0~500 and 0~2047. The 12bits data saved in DRD4~DRD7. The output mode of AQ is set
by the current value of DRDO~DRD3

Output register Mode register
Channel 1: AQO1 DRDA4 DRDO
Channel 2: AQ02 DRD5 DRD1
Channel 3: AQO03 DRD6 DRD2
Channel 4: AQ04 DRD7 DRD3
Mode DRDO~DRD3 data definition
1 0: voltage mode and reset value when stop;
2 1: Current mode and reset value when stop;
3 2: voltage mode and keep value when stop;
4 3: Current mode and keep value when stop;

> Analog output works in mode 1 if the value of the mode register, DRD0O~DRD3, is larger than 3.

The appearance of AQ value on the HM| screen
The HMI on SG2 displays the code of selected coil when SG2 at STOP mode, and showing the current
value at RUN mode, see the below figure to get more information.

Analog Ouput Set E|

Mode Preset

e 1 =[x ] [eo00 STOP display RUN display
Voltage mode, reset value when AR01=09, TTY AQ01=09, 7TV
stop DED4--20 ocutput:09.77 V
AQDZ=20, 00md AQDZ=20. 00md
;Hz |2t ﬂ E ﬂ Ijﬂw . B003= A0L ¥ AQO3=02. 10V
stop  DRDS—AQ output:20.00 mA LO04=DE3F m& AQ04=00. 00md
cas [3 w|[a  w||m .
Voltage mode, keep value when Stop When AQ mode is in current mode, the relationship among the DR,

AQ output and display value is shown as below:

caa [4 w||mm  w||sf
Current mode, keep value when stop

DRD5=2047, AQ02=500, display: 20.00mA

Cancel |

»¢ When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

¥ Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

> More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.

Example 1: AQO1 preset value is a constant; the preset value of DRD4 refers to V01.
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MOl DRD4

O_

X

Analog Ouput Set

Mode Preset

cm 1 w|lw  +|[a000

Voltage mode, reset value when
stop DED4--A{) cutput:09.77 V

Run the program and don’t conduct the M01 contact, DRD4 output value, now, equals to the constant
preset value of AQO1, and AQO1 outputs 9.77V.

H?l DRI |
| [ 04000 ]‘ DRD4
aoaoo |

Then enable the M01, the DRD4 output value is depending on the value of V01, changing the value of V01
also influences the output value of AQO1 and DRDA4.

AQO1=09. 7TV
AQ0Z=20, 00ma
AQO3=00, DOV
AQ04=00, 00ma

4Q01=05. 13V
il —~ || sa02=20. 00ms
I 0z100 DRDZ
02100 ‘

AQ03=00. 00V
Example 2: AQO1 preset value refers to other parameters, and the preset value of DRD4 refers to VVO1.

ARD4=00, 00ma

MOl DRD4 | AQ01= AQDL W
_{ I [ .;..;..;..;..;.}DRD‘I AQOZ=20, 00mA
oL | AQO3=00, 00V
Analog Ouput Set X AQ04=00. 00mA
Mode Freaet
cm 1 w|la  ||m
Voltage mode, reset value when

stop

Run the program, the current/output value of DRD4 will not be affected by V01 even the MO1 turns ON, it
only depends on the A01 (AQO1 * 4.095=DRD4).

il 1002220, ot

|| noses [DRD4 T
4{ | Q [ aim} AQO3=00, 0OV
AQ04=00. 00mé
- . AQU1=0Z. 10V
_| : i [ _____ }Dm 4Q02=20. 00mA
I 02100 AQO3=00. 00V
AQ04=00. 00mA
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AS (Add-Subtract)

The SG2 smart relay includes 31AS coils that can be used throughout a program. The AS function performs a
simple integral-math-calculation: Addition and Subtraction. There are 6 parameters for proper configuration. The
table below describes each configuration parameter, and lists each compatible element for configuring AS.

— Symbol | Description
AS current value (-32768~32767)

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)
AS code (AS01~AS1F)

2©,

ONONONO

@0 ® e OO

Computeformula: AS =V1+V2-V3
AS current value is the calculated result. Parameters V1, V2, and V3 can be a constant or current value of other
function. The “Error Coil” turns ON when the calculated result is overflowed, the current value keeps at 32767 or
-32768, which depends on the direction of the overflow. But it will do nothing if the output coil is NOP. The output
coil will turns OFF when the result is in the range or the function is disabled.

The example below shows how to configure AS function.

c Ir  |s = s |m 4
Select Coil No. Error Coil
B @ =] as [0W ~] (0117 spwor | [w < Jor
Function
@ _® Curcent wvalue:
AS=V1+VZ-V3
Vi + V2 - V3
hs01 00000 Presec: (16453 | [
16453 [ NOL pe Types v =|[ [ <ffor o =Jfor
To1  pasol
col
(1]:4 | Cancel

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

The SG2 smart relay includes 31MD coils that can be used throughout a program. The MD function performs a
simple integral-math-calculation, Multiplication and Division. There are 6 parameters for proper configuration. The
table below describes each configuration parameter, and lists each compatible element for configuring MD.

— Symbol | Description

MD current value ( -32768~32767)
V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)

V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)

MD code (MD01~MD1F)

2©,

ONONONO

@0 ® e OO

Compute formula: MD =V1*V2/V3
MD current value is the calculated result. Parameters V1, V2, and V3 can be a constant or other function current
value. The “Error Coil” turns ON when the calculated result is overflowed or V3 equals to zero. The current value
keeps at 32767 or -32768, which depends on the direction of the overflow, and keeps zero when V3 is zero. But it
will do nothing if the output coil is NOP. The output coil will turns OFF when the result is in the range or the
function is disabled.

The example below shows how to configure MD function.

Edit Contact/Coil X
R s | 1 | s D lex 4]
Select Coil HNo. Error Coil
— — m |01 w| (OL-1F) sywbol || [u ] o2
Function

Current walue:

HD=V1*¥2/V3

O

ONONONC)

V1 *ve i
o 00000 ol Presec: |16586 I |
16586 =]
[ vol :I:HDM pe Twes [u <][ v <lfor =] fr
ADL

0K | Cancel

> Error output coil MO1 will turn ON when the compute result is overflow.




Chapter 5 Relay Ladder Logic Programming

PID (Proportion- Integral- Differential)

The SG2 smart relay includes 15 PID coils that can be used throughout a program. The PID function performs a
simple integral-math-calculation which is according to the equation as shown in below. There are 9 parameters for
proper configuration. The table below describes each configuration parameter, and lists each compatible element for
configuring PID.

Symbol | Description
Pl: PID current value (-32768~32767)

SV: Set value (-32768~32767)

PV: Feedback value (-32768~32767)
Ts: Sampling time (1~32767 * 0.01s)
Kp: Proportional gain (1~32767 %)

T): Integration time (1~32767 * 0.1s)
Tp: Differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (PI01~PIOF)

_®

© 6

CJONONO
ONONO

CCISICINGIICIEOICINGS

The parameters from O to @ can be a constant or refer to the current value of other function The error coil
will turn ON when either Ts or Kp equal to 0. But it will do nothing if the output coil is NOP. The output coil will
turns OFF when the result is in the range or the function is disabled.

PID computes formula:
EV, =SV -PV,

AP| = KP{(EVn - Ean)+_I—SEVn + Dn}

D, = 1—0(2 PV _,-PV.-PV_,)

S
Pl =) API

The example below shows how to configure PID function.
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Edit Contact/Coil X

c | |as | 34 [ 4f»
Select Coil No. Error Coil
PID' (01~0F) Symbol NOP w
Function
Current value:
@ PID(-32768~32767)
® KB o ®
o 5V: |N 00120 (-32768~32767)
@ @ o PV: [N w||00100 (-32768~32767)
@ @ Ts: (W | |00200 (1~32767)
Kp: ,E‘ ,W l— (1~32767)
Ti: | w||00100 (1~32767)
[alalululs] Td: [N w||00100 (1~32767)
oolzo [HMOL o010 fHOL
oo1oo [PIOY o100 [PI0L
00zo0 00100,
0K I Cancel
Three types of PID controller:
Proportional loop (P);
Integral loop (1);
Differential loop (D);
(PID controller diagram)
Proportional controller
Proportion  controller Control
SV EV ’ API
’O ' Kp. Gain value _’ process PI
PV
ST ¥ A PT4
] Ep * EV
EV
3 I »
t t

According to the difference (or error) EV between the target value and measuring value, this alters the adjustable
value (or variables) API proportionally, then change the output (result) Pl of the program control. Proportion
controller can work promptly, but it can’t make the difference to 0. The feature of the proportion controller:
Correspond to the change (or variation) of the process value instantly.
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Integral controller

For smooth and stabilize the system once the EV value and is change drastically, integral control can delay the
react of the system and shrink control loop variation.
EV and time automatically adjust variable APIL.

(=17 ¥ SMEPT 4

EV

t

-+ %

Integral controller characteristic: reduce variation, delay reaction time.

Differential controller

System react is depends by PV value then convert to variable API and control the output result.
API will change depend on the value of PV. Process time is reduced via differential controller.
Differential control characteristic: reduce vibration, increase stability accelerate process time.

The features of PID control: fast, stable and accurate

Description of Kp, T, Tp as show below:
The PID function control variable Kp, Ti and Td:

Increase Kp value to has a fast response time and reduce deviation quickly and the large Kp value will
eventually affect the stability of the system or even unstable.

Once the variation is occurred and integral loop start to process, a small Ti setting value has a greater integral result
and vice versa.

Differential control has a fast react feature, greater differential time Td setting is able to increase the system
response, and minimal the variation but the large differential time settings will un-stabilize the system easily.
Although the large Td setting value could reduce response time, user should setting differential time Td value
properly to prevent a system become a ultra sensitive controller.



Chapter 5 Relay Ladder Logic Programming

Illustrate diagram for Kp, Ti, Td variable setting value to SV

FI

o4 A S e e e

Ti Ti

Ep

1, Td and Ti setting value is large. Kp setting value is small.
2, Td and Ti setting value is small.

A micro sampling time Ts setting, will consume lots of resource of controller and variation value won’t have
sufficient change, A huge sampling time Ts setting, expect stable system and a slow response.
Variable reference chart:

Control type Application field Kp (%) | T\(*0.1s) | Tp(*0.01s) | Ts(*0.01s)
Fast temperature | Small space and capacity

- 625 30 100 50
variation
Slow Temperature | Large space and capacity

L 1250 120 800 100
variation
Slow Pressure Slow pressure variation 1500 5 400 100
Fast Pressure Fast pressure variation 3750 2 1000 100

Kp, Ty, Tp is adjustable after observe the application field.
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MX (Multiplexer)

The SG2 smart relay includes 15 MX coils that can be used throughout a program. This function set its current
value to be 0 or one of 4 preset values which depends on the state of selection bit 1 and 2. There are 7 parameters for
proper configuration. The table below describes each configuration parameter, and lists each compatible element for
configuring MX.

symbol | description
VO parameter ( -32768~32767)

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Selection bit 1: S1

Selection bit 2: S2

MX code (MX01~MXO0F)

9 9
®O 6 0

QOO ® @ ® e

The parameters from (O to @ can be constant or refer to the current value of other function. The table below

describes the relationship between parameter and MX current value.

disable MX =0;

enable S1=0FF, S2=0FF: MX = V0;
S1=0FF, S2=0N: MX = V1;

S1=0N, S2=0FF: MX = V2;
S1=O0N, S2=0N: MX =V3;

For example, assign S1 and S2 to refer to the 101 and X01, and V0=16513 (preset value 0), V1= ATO1 (preset
value 1), V2=AQ01 (present value 2) and V3=DRO01 (preset value 3). When turns 101 ON and X01 OFF, then
MX=AQO01; if 101 is at OFF and X01 is at ON state, the MX =AT01, and so on.

Edit Contact/Coil

H | as | 1m | Bz M liw 4>

Felect Coil No.

— m o1 »| (01-0F) Symbol

Function

Current wvalue:

Data multiplexer (Output value selected

_@ by 51 and 52)

Presec Valueo: [n  +|[18513
Preset Valuel: [AT j |Ul
Preset ValueZ: [AQ j |lJ.'l

®O0OO0

I
I
I
Preser Value3: [DR j |l:|1 |

31 32

Contact [ =|[01 contact [F ~| [o1

0L 16513
I0l4 ATOL
XOL{AQOJ- ]»HXD.[

DRO1

0K I Cancel
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AR (Analog-Ramp)

The SG2 smart relay includes 15 AR coils that can be used throughout a pro gram. Each AR coils has 2 modes.

AR mode 1

In model, AR current level is changed to either Level 1 or Level 2 according to the ON/OFF state of “Sel coil”
at a specified rate. There are 12 parameters for proper configuration. The table below describes each configuration
parameter, and lists each compatible element for configuring AR.

symbol | Description
AR current value: 0~32767

Level1:-10000~20000
Level2:-10000~20000

MaxL (max level):-10000~20000
Start/Stop level (StSp): 0~20000
stepping rate (rate): 1~10000
Proportion (A): 0~10.00

Offset (B): -10000~10000

Level selection coil (Sel)

Stop coil (St)

Error output coil (M, N, NOP)
AR code (AR01~AROF)

-®
()

©
CNONONC
1
®0 0 0

S E|6 0 ® 0G0’ e e

AR _current _value = (AR _current _level -B)/ A

The parameters from @ to can be constant or refer to the current value of other function. The table below

describes detail information of each parameter of AR.

Sel Selection level “Sel coil” is at OFF state: target level = Levell
“Sel coil” is at ON state: target level = Level2
¥ The AR current value just can reach the MaxL if the target level is over it.

St Stop coil can start-up to decrease the current level to &), start/stop level (StSp + Offset )

once it turns on, and keeping this level for 100ms. Then AR current value goes to 0.

Error output coil | The Error coil turns ON when A'is 0.
> The Error output coil can be M, N or NOP. It will do nothing if select the NOP.

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s enabled. Then the current level raises
from StSp + Offset "B" to target level according to the (©),Stepping Rate. If St turns ON, the current value decreases
from current level to the level, StSp + B, in the stepping rate. Then AR stays at this level for 100ms. After 100ms, AR
current level is going to 0, which means AR current value will equal to 0.
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Timing diagram for AR

En

el

St

Mlazl. H
Lewel2 T

Lewell T
StSptB

B

-—

100tz

The example below shows how to configure AR function.

OO
a0

CNONONC

®0O006 0

-
()

2ROl oooao Yop |

M0 1 00500

ARGiHG
aogaa0 Nl
01000 |

M1

Y

01.00

a00ao
nnnin]Hﬂﬂ
1
Q0000

Edit Contact/Coil

A5

100ms

100ms

X
D

|m | | AR lDR

Felect Coil Ho.
AR - {01-0F) Symbal NOF ~

Function

Mode 1 - [1=2)

AR=(Level-0ffser) /Gain

Current walue:

Levell:[n | [oosoo

| |oosoo

Error Coil

(-10000-20000)

Levelz: |m {-10000-~20000]

|
|
MaxL:jo =] [oooo | {-10000.20000)
stsp:|w  ~| |oooon | {0~20000)
Rate:[n ~||oooio | {1~10000)
Gain:[y ~[[o1.00 | {0~10.00)
offset:[n  ~||ooooo | {-10000~10000)
sel St

Contact |§ - IF Contact (i - IF

o]

Cancel
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AR mode2

In mode 2, it supports four different preset levels, but only one of these 4 preset levels can be target level at one
time. The current level will change to target level at a designed rate. There are 12 parameters for proper configuration.
The table below describes each configuration parameter, and lists each compatible element for configuring AR mode2.

9
®0O0 0

-®
()

O
0
©06 0

symbol

Description

AR current value:0~32767

Level0:0~32767

Level1:0~32767

Level2:0~32767

Level3:0~32767

MaxL(max level): 0~32767

Ta(acceleration time):0.1~3276.7

AR mode

Level selection coil(Sell)

Level selection coil(Sel2)

SHENCHRONSICICHCIGICIS)

Error output coil(M,N,NOP)

)

AR code(AR01~AROF)

The parameters from @ to (@ can be constant or refer to the current value of other function. The rate designed by

MaxL
user: Rate = - The table below describes detail information of each parameter of AR mode2.
a
S1=0FF,S2=0FF: target level = Level 0;
Sel1 S1=O0FF,S2=0N: target level = Level 1;
Sel2 S1=ON, S2=OFF: target level = Level 2;
S1=0N, S2=0N: target level = Level 3;
The AR current value just can reach the MaxL if the target
MaxL . .
level is over it.
Ta The result of MaxL divided by Ta is the raising/lowering
rate from current level to target level.
Error output coil | The error coil turns ON when Ta is 0.

»The error output coil can be M,N or NOP, it will do nothing if it was selected as NOP.

AR current value will vary from one level to another lever according to the ON/OFF state of “Sel 1” and “Sel 2”,

and the raising/lowering rate depends on Ta. When AR is disabled, current value goes to 0 immediately. For detail,

you can see the “Timing diagram” show next page.
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Timing diagram for AR

En

a1

T1 T2 T3 T4

Rate = MaxL/Ta; Tl1=Level0*Ta/MaxIL; T2=(Levell -Level0)*TaMaxL ;
T3=(Leve l1-Level2)*TaMaxL ; T4=(Level3 -Level2)*TaMaxL ;

The example below shows how to configure AR function.

Edit Contact/Coil X
a8 |m e |m | 4|

Select Coil No. Error Coil
.a LR |01 | [01~0F) symbol HOP w

)_® Function
Mode z - [1-2)

Multi-speed Output

©
®00O0

1

ONONC

Current walue: ,7
LevelD:|N j|DlDDD | (0-32767)
Levell:[u ~||ozoon | (0-32767)
Levelz:|n -|[ozooo | {0-32767)
Levela:[n -||oanoo | (0-32767)
amol | 2 00000 £ Maxi:[w  ~|[oaooo | {0-32767)
pozd 01000 [Hor (moz] oaooo [How Ta:fn | [oooa.0 | (0.1-3276.7)
moad o0zooo [ARONyal o4ooo [AREL
oz000 o004 .0
sell Selz

Contact |y - IF Contact |y - ,F

1) | Cancel
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DR (Dataregister)

The SG2 smart relay includes 240 DR coils that can be used throughout a program. The DR function plays a
important role in data-transmission. Its current value equals to preset value once it’s enabled. The data can be signed
or unsigned by Operation>>module system set...menu selection from the SG2 Client software or keypad set. There
are 3 parameters for proper configuration. The table below describes each configuration parameter, and lists each
compatible element for configuring DR.

symbol | Description

@ Current value | Unsigned: 0~65535
o - (3 @ | Presetvalue | Signed: -32768~32767
o ® | DR code (DRO1~DRFO0)

The parameter (D can be a constant or refer to the current value of other function.

Set ID Remote I/0
RS485 SET 03 ot
DETE REG U Current ID: 1 -
Master
- Hew ID(00-99): 1
" " Slawve
Set Expand I/0 Others
. v M EKeep
I/0 Hum: 1 - I C Reep
|” Back Light
[7 I/0 Alarm [z set
U: unsigned data RE485 et DR Fopmgt et
. - ~
S: signed data Coun. Hode: [B/H/Z Y| || /& Unsigned®
Baud Rate: |38400 « \ " Sigmed /'
~ -~
et Cancel

The example below shows that the preset value refers to CO1, when DRO1 is conducted, the current value of
DRO1 will be the current value of C01.

Edit Contact/Coil 53
m | |m | DR ISHIF'I“ »

Select Coil No.

DR [g1 | (D1~F0) Symbol
Function

Hode

Preset Value: DEC| HEX |

Preset Type: mv ol

DRO1 |
nnnnn FDROL
co1 |

1):4 | Cancel
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Data register screen on HMI display DR preset value in stop mode and display DR current value in run mode.

STOP RUN (DRO01 = CO1 current value)
DEO1= €0l DRO1= 00009
DROZ= 00000 DROZ= 00000
DROS3= 00000 DRO3= 00000
DRO4= 00000 DRO4= 00000

DR65~DRFO can retain the current value when SG2 is stopped or powered down.
The last 40 DR registers that from DRC9 to DRFO are special data register as shown below.
DRDO ~ DRES3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode | 0, voltage mode and reset value when stop;
DRD1 AQO02 output mode | 1, current mode and reset value when stop;
DRD?2 AQO3 output mode | 2, voltage mode and keep value when stop;
DRD3 AQO04 output mode | 3, current mode and keep value when stop;
DRD4 AQO1 output value | Analog output value 0~4095;

DRD5 AQO2 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

DRDS8 1/0 interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DRD9~DRE3 | Reserved,;

DRC9~DRCF and DRE4~DRFO as special registers used to store status, the output current value function is as follows:

No. Function description

DRC9 Output pulse number of instruction PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no AT01~AT04
DRCB ATO02 current degree Fahrenheit input, such as don’t connected with extension
DRCC ATO03 current degree Fahrenheit | module 4PT;

DRCD ATO04 current degree Fahrenheit

DRCE Reserved

DRCF Reserved

DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRE5 AO06 input electric current 0~2000 | input, such as don’t connected with extension
DRE6 AOQ7 input electric current 0~2000 | module 4Al;

DRE7 A08 input electric current 0~2000

DRES8 AO01 current value 0~4095 Used as normal registers when no A0l and A02
DRE9 AO02 current value 0~4095 analog input, such as AC type;

DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04
DREB A04 current value 0~4095 analog input, such as AC type or 12points DC type;
DREC AO05 current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as don’t connected with extension
DREE AO07 current value 0~4095 module 4Al.

DREF AO08 current value 0~4095

DRFO Reserved
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Chapter 6: FBD Block Diagram Programming
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Block Diagram Programming

FBD Instructions

Input | Output coil | Range
Input I 12 (101~I0C)
Keypad input Z 4 (Z01~204)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (Y01~YO0C)
Auxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(N01~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (PO1~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~L08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A01~A08)
Analog input parameter \ 8 (V01~V08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(AT01~AT04)

FBD program can only be edited and modified in the SG2 Client software and write to SG2 controlled equipments
via communication cable. Via controlled equipment, FBD program is available for querying or the parameter of the
function block of the program for modifying. The preset value of Block could be a constant or other block code. That
means the preset value of this block is other block’s current value.
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FBD system memory space

The size of a FBD program in SG2 is limited by the memory space (memory used by the blocks).
Resources available in SG2:

Block number System memory (byte)
260 6000

»¢ Each FBD block’s size isn’t restricted, it depends its function.

»¢ Function Block includes three kinds of function: special function, adjust-controlling function and communication
function. Function type and number are shown in the table below.

Function type Number
Timer (T) 250
. . Counter (C) 250
special function

RTC (R) 250

Analog Comparator (G) 250

Addition and Subtraction (AS) 250

Multiplication and Division (MD) 250

. . ) PID control (PI) 30
adjust-controlling function ,

Multiplexer (MX) 250

Analog Ramp control (AR) 30

data register (DR) 240

communication function Modbus instruction (MU) 250

> Each function block occupied a BLOCK; the available number is limited by the number of B, system memory
space and function block number.

Block System Function Block number
memory
number |- otey | T ¢ [ R | G [As|[mD [P [Mmx[AR] DR [ MU
Total source 260 6000 | 250 | 250 | 250 | 250 | 250 | 250 | 30 | 250 | 30 | 240 | 250
Timer mode 0 1 5
Timer model~6 1 10
Timer mode 7 1 12
Counter mode 0 1 5
Counter mode 1~7 1 14
Counter mode 8 1 16
RTC mode 0 1 5
RTC mode 1~4 1 11
Analog mode 0 1 5
Analog mode 1~7 1 12
AS 1 11 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
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» Logic Block include: AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE,

BOOLEAN. Each logic block occupied a BLOCK; the available number is limited by the humber of B and system
memory space. Logic function blocks source show as blow table:

Logic

Block number

System memory (byte)

AND

1

8

AND(EDGE)

NAND

NAND(EDGE)

OR

NOR

XOR

RS

NOT

PULSE

Al B~ O O 00| CO| OO O

BOOLEAN

N

=
N

Example: calculating resources

ﬂ}—%

BOOz2
_ (|
-
Xo1

mode: 7
Timer: 01
Cur Valuel:
Fre Valuel:

Timer: 02

Cur Valuel:
Ml EO04

Fre Valuel:

mode: 1

Counter: 01

HO1

BOO3

g.aa Cur Value: 0
5.00 Pre Value: 100
0.00

3.00

=]
L2 ]

High0oli

Input coils: 101, X01, M01, 102;

Output coils: HO1, NO1;

Normal ON: Hi001,;

Analog input: A01;

Analog output: AQO1;

Logic and function block: B001~B006.
Coil input/output and analog input/output
don’t occupied B number and memory
space.

Ioz
o
BO0S
DR:01 2and
_;Hi: N Cur Value: 0 IIII
Aildl = - Fre Value: 0
III MD:01
3&1 Cur Valu=: 0 wvalue:0.00
Fre Valusl: 1
mamesooo T e o
Number Function / Logic Memory bytes Function number
B0O1 AND 8
B002 Timer mode 7 12 TO1, T02
B003 Counter mode 1 14 Co1
B004 NOT 4
BO05 MD 11 MDO01
B006 DR register 6 DRO1
B number Memory bytes
Memory space limits in SG2 260 2600
Resource used by program 6 55
Still available in SG2 254 2545
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Analog

Analog include:
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 and output value can be used as preset value of other function blocks.

Analog I nput
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~Vv08 0~999999
Expansion temperature input value | AT01~AT04 -1000~6000 -100.0~600.0°C

VOx = AOx * Gain + OffSet

Example: A01=1.23, V01=A01*10-0=12.30;
B0O01(AS01)=A01+V01-AT01,;

Ainput §| Vinput &|
Parameters Parameter
Input Number: hinl hd

Ainl Value: v

Ri0l value: 1.
%1 Symbol:
BODL onF )

value:1.23
coees
I’— :

2ol Parameters
AT number: m
value:0.00 Symbaol: ,—
Cancel

More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.
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Analog Output

AQ instructions need to use with extension analog out module 2A0.

The default output of AQ is 0~10V voltage, the 12bits data is 0~4095 and the corresponding value of AQ is
0~1000. It also can be set as 0~20mA current output, the 12bits data is 0~2047 and the corresponding value of
AQ is 0~500. The 12bits data saved in DRD4~DRD4. The output mode of AQ is set by the current value of
DRD0~DRD3.

Output Mode -
. . Mode DRDO~DRD3 data definition
register register
Channel 1: AQO01 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQ02 DRD5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQ03 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ04 DRD7 DRD3 4 3: Current mode and keep value when stop;

> It will be thought as 0 if the value of DR isn’t in the range of 0~3. That means the output mode of AQ is
mode 1.

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

2 When output value type of AQ is set to other parameters variables, DR value changed by AQ output value
(DRx=AQx*4.095).
¥ More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.

Example 1: AQOL preset value is constant;

101 Qo1 AQ E'

BO1
’—| Farameters
ﬁ AQ number: AQOL -
DR: 01 Mode: 1 -
Cur Value: 2000

Pre Value: 2000

Voltage mode, reset value
when stop DRED4--AQ:09.7T
AQOL

Preset Value: |4000
Symbol: |

value:5.77
OK | Cancel|

When running and disable M01, DRD4 output value is AQO1 setting value 4000, and AQO1 output 9.77V;
When running and enable M01, adjust the value of DRD4, AQO1 output value changed with DRD4;

Example 2: AQOL preset value is other parameters;
I0l AQ B|

Qo1
BOOL
Parameters
I H AQ number: QoL -

DR:D4 Mode: 1 -
Cur Value: 3276

Pre W -z
Fre Value: 2000 Voltage mode, reset value

when stop DED4—-RQ
Bi0l agol ocutput:08.00

Preset Value:
value:8.00 walus:f.00 Symbol: |
ok | cancel |

When running, DRD4 output value is out control of 101. AQO1 output value is A01, adjust the value of A01,
DRD4 output value changed with A01;
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Coil Block Instruction

Output coils including Q, Y, M, N, H, L, P, S.

FBD menu display:
Nopi( Q01

Input terminal Qutput coil type

Output coil block

H, L, P, S is special function coil, and press “OK” button into function display.

Press the button:

OK Into function display when cursor address is output coil and coil type isH, L, P, S.
NN Move cursor: input terminal — output coil type — output coil number
“— Move cursor: output coil number — output coil — input terminal —
Logic/Function display (input terminal is block)
™ Change output coil type when cursor address is output coil:
QeYeMeNeoHseLsePeS< Q..
Change output coil number when cursor address is output coil number;
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HMI

The SG2 smart relay includes a total of 31 HMI instructions that can be used throughout a program. Each HMI instruction
can be configured to display information on the SG2 16x4 character LCD in text, numeric, or bit format for items such as

current value and preset value for functions, Input/Output bit status,

are Multi Language, Chinese (fixed) and Chinese (edit).

and text. There are three kinds of text in HMI. They

¥ Only the coils, function blocks and analog value which used in the program can be set in HMI to display status,

preset value and current value.

Each HMI instruction has a choice of 2 operation modes.
Model, display mode when pressing key “SEL” can display HM

| preset.

Mode2, no display mode when pressing key “SEL” can’t display HMI preset. Displays preset only be enabled.

Example: HO1 controlled by MO01, and setting HO1 model, display MO status, preset value and current value for

block BOO1 (Timer TO1), current value for block B002 (Counter CO1).
= HMI/Text X
H | Parameter
Coil No. Mode — HOL-HIF [H01 :lv - Current walue
Text Display BOO1l Fla: Preset value (unit)
HOL hd hd ‘Current walue (unit
Display NOol=###
TO1=20.005ec BO02 Cour
Svmbol TOL=##.##Sec .
| COl=H###sus ~
> < | [
Cance sl =
Analog Display S€t... | L)
[v Display

Text
BOO1

Text Input

[~ Mobile Mesaage

f* Multi Language

Mobile HNumber

(" Chinese (fixed) " Chinese (edit)

HM

> More information about HMI/TEXT to see:

mode: 5

Timer: 01

Cur Valuel: 0.00
Pre Valuel: 20.00

Countex: 01
Cur Valu=: 0
Pre Value: 1000

P#3%&" (J*+,-./0123456789:;{=>7@4ABC
DEFGHITELNNOPQRESTUVWXTZ[Y]O_"abcdefe
hijiklmnoparstuvwxvze |0 addadeéeeiii
s2zABBTIERESHHENNHOOPCTYEXUYUMNBHESRNT

s LR " aByE<2T LvwEBRA¥Co-* s JYUBAAE

FBD output coil display Press “OK” button into | Press “SEL” , “T {” and “OK” to
MO1: enable input coil function display edit HMI mode
 — HNMIO1 HNIOL
| | Node:1 Mode: 2
No1{ Hot | Display No Display
I |

display and keypad function, same as ladder mode HMI function.

TO1=20. 005ec

TO1=##. ##5ec
COL=H###n#

Press “SEL” button when | Enabled display ~when | Press “SEL” , “T {” and “OK” to
stopping running edit preset value, coil status
MOL1=### N01=0N MO1=0N

TO1=20.005ec
TO1=10.005ec
CO1=000001

T01=30. 00sec

TO1=03. 605ec
CO1=00000Z

Chapter 3: Program Tools—Ladder Logic Programming Environment —HMI/TEXT.
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PWM function block (only transistor output version)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output

on terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a
PLSY (Pulse output) output on terminal Q01, whose pulse number and frequency can be changed. The table below

describes number and mode of PWM.

PWM mode
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms. Each PWM has 8 group preset stages which
contents Width and Period. The 8 group preset values can be constant or other function current value.

P¥M Function 5?

Function

PWM Num: |g1
Mode: |1 i Qutput Q=

- Ftd

I _In__
P01 =T

HO1

o
]

WOl
Select 1-8:|1 i
nwoz

T {ms) t (ms3)
Current Value :| ms3 | m3
H

0
Preget Value:|10 ms |5 ms
03

: Preset 'Iype:lN ﬂ | |N j |
Symbol:

OK | Cancel

FBD output coil display | Press “OK” button into | Press “SEL” , “T 4" and “OK” to
MO1: enable input coil function display select stage and edit preset value

HOl— FWNOL  Node:1l FWNO1  Node:l

NO14 | SET 1 Out:Qol SET 2 Out:Q0l

Noz{ PoL | TP1=00005 TP2=00002

N Ed— TT1=00010 TTZ2=00011
Display Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
P01: PWM code (PWMO01~PWMO02) OFF X X X 0 OFF
MO1: Enable Input (101~ B260) ON OFF OFF OFF 1 Preset stage 1
NO1: Selectl (101~ B260) ON OFF OFF ON 2 Preset stage 2
NO02: Select2 (101~ B260) ON OFF ON OFF 3 Preset stage 3
NO3: Select3 (101~ B260) ON OFF ON ON 4 Preset stage 4
Mode: PWM mode (1) ON ON OFF OFF 5 Preset stage 5
SET x: present stages as operating (1~8) ON ON OFF ON 6 | Preset stage 6
Out: Output port (Q01~Q02) ON ON ON OFF 7 Preset stage 7
TPx: Width of preset stage (0~32767 ms) ON ON ON ON 8 | Preset stage 8
TTx: Period of preset stage (1~32767 ms)
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Example:
The state of NO1, NO2 and NO3 are 000, so PWM output pulse is stagel like this as setting above:

_ B |
Output ’—‘ —I—,—I—

The state of NO1, NO2 and NO3 decide PWM output. PWM stages can be changed by the status of N01, N02 and NO3
when P01 is running.

=5 ms

T=10 ms

PLSY mode
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.

P¥M Function g|
Function
PWM Num: |g1 w
Mode: |2 i Cutput Q=
«PF hz
POl FPN_*
EN EF
o 100
Preset Iype:|N ﬂ| |N j|
Symbol @
I
O | Ca.ncel|
FBD output coil display Press “OK” button into | Press “SEL” , “T ” and
MO1: enable input coil function display “OK?” to edit preset value

NOlT— PWMOL Mode:?Z PWMOL  Mode: 2
I I
| Po1 | FF =00100 FF =00100
L PN =00000 PN =00300

> PF: Preset frequency of PLSY (1~1000Hz); PN: Preset pulse number of PLSY (0~32767);
> Total number of pulse storing in DRC9;
> PLSY stops outputting pulse after it has output PN pulses.

> PLSY will be going on as long as it’s enabled if PN is 0.

Example:

Parameter setting: PF= 500Hz, PN = 5, output as shown below:

EN |

1ms

Output ‘ |

2ms

PLSY stops outputting when the number of output pulse is completed.
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IO Link function block
Up to 8 additional SG2 units can be configured as independent Slave nodes, each running their own logic program and

their 1/0O linked to one Master smart relay. The Master smart relay’s ID must be 00, and Slave nodes’ 1D should
start with 01 and be continuous. If nodes’ ID isn’t continuous, the Master won’t communication with those
nodes which are behind the first broken. For example, the nodes’ ID is 01, 02, 04 and 05. The Master thinks
there are only two Slave nodes whose ID is 01 and 02, and communication with them.

Each controller can use 8 10 Link (L01~L08). Only one 10 Link instruction can work at Mode 1(send mode),
and the other 10 Link instructions must be Mode 2 (receive mode).

The Mode 1: Send memory range is determined by the Controller ID. The adjacent table show the memory range of
Wxx locations associated with each controller ID.

The Mode 2: read the selected Wxx status and write to the selected coil. If the select coil type is input coil I or X, coil

status can’t be changed by Wxx status.

ID | Memory list

location
0 | W01~wWo08

(" Receiwve

i YT 1 | W09~W16
bits mm: |5 2 | wir-w24
- - Start Coil: |I |3 3 | W25~W32
Start Memory: W 4 W33~W40
Symbol: 5 | W41~wW48
6 | W49~W56
I—I‘:’K — | 7 | W57~W64

FBD output coil display Press “OK” button into Press “S_EL" T _and “OK”
MO01: enable input coil function display o . modify mode, coil number,
coil type and W address
 p— I1/0 Link0l I/0 Link01
| | Mode:1 Num:b Mode: 2 Num: &
o1 Lo1 | 103-W09 RO4<W17
L— 107-W13 MOg-W21
Display Description Type of points Range
LO1: I/O link output terminal (L01~L08) Inputs 101~10C/i01~i0C
MO1: Enable Input (101~ B260) Outputs Q01~Q08/q01~q08
Mode: Setting mode(1,2) 1:sending; 2:receiving Auxiliary coil MO01~M3F/m01~m3F
Num: Number of send/receive points (1~8) Auxiliary coil NO01~N3F/n01~n3F
103...107: Type of send/receive points Expansion inputs | X01~X0C/x01~x0C
WO09...W13: Send/Receive W Table list location Expansion outputs | YO1~YOQOC/y01~y0C

142
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Example 1: 10 Link Mode 1

Set mode=1, num=5, set type of points as 103, the state of actual sending terminal 103~107 is sent to memory list; the
controller ID=1, the state of corresponding memory list position W09~W213, and relationship of sending terminal is as
below:

mode=1, num=5, type=103~107, ID=1 (W09~W13)
Memory List Position W09 w10 Wil Wwi2 W13 W14 Wi5 W16
Corresponding receiving 4 4 4 A 4 4 A 4
Or sending terminal 103 104 105 106 107 0 0 0

Example 2: 10 Link Mode 2
Set mode=2, num=5, set type of points as start from M03, set W table as from W17, when enabling the 10 Link,
the state “ON/OFF” of M03~MQ7 is controlled by the state of memory list position W17~W21.

mode=1, num=5, type=M03~M07, W=W17~W21 I/0 Link0Z
Memory List Position W17 W18 W19 w20 w21 Mode: 2 Mum: 5
Corresponding receiving v v v v v MOs=W1T
Or sending terminal MO3 MO04 MO05 MO06 MO7 MO7=W21

10 Link diagram as blow:

* max. 8 pomnts 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 I/O disable

2 More information about 10 Link to see “Chapter 7 20 Points RS485 type Models Instruction”.
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SHIFT function block

The SG2 smart relay includes only one SHIFT instruction that can be used throughout a program. This function output a
serial of pulse on selection points depending on SHIFT input pulse.

Shift

Function

Select 1~8: -

Start Coil:

X

@ x| o

Symbol: |

o ]

Cancel |

FBD output coil display
101: enable input coil

Press “OK” button into

function display

Press “SEL” , “T {” and “OK” to
modify coil number and coil type

1
1014 |

1024 so1 |
|

shiftll

Type: Q01605
Mum: &

shift01

Num: 3

Type: NO3-N05

Display Description Shift output coils Range
S01: Shift code (S01) Outputs Q01~Q08
101: Enable Input (101~ B260) Expansion outputs | Y01~YOC
102: Shift input (101~ B260) Auxiliary coil M01~M3F
Type: Shift output coils Aucxiliary coil NO1~N3F
Num: Preset number of output pulse (1~8)
Timing diagram
Enable 101
f 2 3 4 5 § T 8 9

Shitt input 102 —|_

Qo1 r

Q02

Qo3

Qo4

Qo3
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Logic Block Instructions

Logic blocks display in FBD:
(B Logic block number

Nopl @NDI
Nopq f ¢B002]

Nop* .

/ @) connect with next
input terminal Function block
Winp @Logic type
Press the button:

- Move cursor: input terminals (O — Logic block number &) — display next
connected block or coil

<« Move cursor: Logic block number & — input terminals @O —
Logic/Function display (input terminal is block)

™ Move cursor up or down (when multiple input terminals)

% Logic Block include: AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE,
BOOLEAN.

AND L ogic Diagram

FBD: LADDER:
r 1B001
1014 AND | 01 102 103
1024 kB00Z — _||___| |___||_ =
103 4

101 And 102 And 103
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON when all input terminals status are ON;

AND (EDGE) L ogic Diagram

FBD: LADDER:

r 1BO0S ﬂ
101 & | 01 102 103
1024 1L FB002 - d-F-d}-p- = ﬂ
1034 4

101 And 102 And 103 And D
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON a scan cycle time when all input terminals status are ON;
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NAND L ogic Diagram

FBD: LADDER:
r 1B001 i01
101 NawD | T
1074 Feo0z : _
i03 :

Not(101 And 102 And 103)
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON when one of the input terminals status is OFF;

NAND (EDGE) L ogic Diagram

FBD: LADDER: 101
r 1B001 101

IDl{ IIIIMII]]:] I _ D _ Inz EO01l
1oz LUl ooz i @_},
102 =

IUSJ' d —>

Not(101 And 102 And 103) And D
Note: The input terminal is NOP which is equivalent to “Hi”;
If change one input terminal to OFF when all input terminals are ON, the B output ON a scan cycle time;

OR Logic Diagram

FBD: LADDER: 2

r 1B001 101
ID].'I OR I ] _ 10z BO0l
1024 FBo0z . 10 _ n

Inst 4

[

—
=
“

101 or 102 or 103
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when one of the input terminals status is ON;
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NOR Logic Diagram

FBD:

r
Ini{ NOR

107
Inzd

1E001

Feo0z2
1

Not (101 or 102 or 103 )
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when all input terminals status are OFF;

XOR Logic Diagram

FBD:

r
I01{ ¥oR

107
L

1E001

Feo0z2
1

101 XOR 102

101 102 103
LW

—>

LADDER:

LADDER:

101 02
-
i01 102

H-—F-

Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when the input terminals status are different;

SR Logic Diagram

FBD:
r 1E001
o1 s |
102¢ R IBOOZ
L 1
Logic Table | 101 102 | BOO1
0 0 holding
0 1 |o
1 0 |1
1 1 0

LADDER:

Note: The input terminal is NOP which is equivalent to “Lo”;

NOT L ogic Diagram

FBD:

r

L

1EB001

I01{ HNOT |

ka0l
1

Not 101

LADDER:

Note: The input terminal is NOP which is equivalent to “Hi”;

101

B
B

E0O1

E00L1

-
=
)

—-
o
=3

101 Eool
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Pulse Logic Diagram

FBD: LADDER: - e

F -1B-I:I[:Il 101 .XX
wd | He- 0]

Haol
L d

Note: The input terminal is NOP which is equivalent to “Lo”;
The B output change status when input terminal OFF—ON;

BOOLEAN Logic Diagram

FBD: LADDER: EO0Z
HOST 1B002 NO
1014 BL | N =
1024 1548 FBOOL
Bopad 4

Note: The input terminal is NOP which is equivalent to “Lo”;

Description:
Inputl MOSs—+ 4 B =% % % |block code
Inputz| [ 01 BE L |

Inputd I oz4 1 5 A FBy v ¥ |real table; output

Inputd(p o o 3 L _

The relationship between input and real table is shown below.

Inputl | Input2 | Input3 | Input4 | Output (edit) | Example | Real table
0 0 0 0 0/1 0
1 0 0 0 0/1 0
0 1 0 0 0/1 0 °
1 1 0 0 0/1 1
0 0 1 0 0/1 0
1 0 1 0 0/1 1
0 1 1 0 0/1 0 A
1 1 1 0 0/1 1
0 0 0 1 0/1 1
1 0 0 1 0/1 0
0 1 0 1 0/1 1 °
1 1 0 1 0/1 0
0 0 1 1 0/1 1
1 0 1 1 0/1 0
0 1 1 1 0/1 0 !
1 1 1 1 0/1 0
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Function Block

Operation rules of

FBD function blocks is basically same as ladder mode.

Function blocks display in FBD:

If cursor address is “Par”, user can press “OK” button into parameter display and edit preset value.

Press the button:

Funcl?on type
___\I' ,f"}'“‘\ 1@9'_']/ The code of block is
ozl L\ auto distributed the

'I — || A2
Input terminal | I —tﬂ— 0:;'

first unused code

Set parameter Connect with next

Function block

- Move cursor: input terminals or Parameter — Function block number —
display next connected block or coil

« Move cursor: Logic block number — input terminals or parameter —
Logic/Function display (input terminal is block)

™ Move cursor up or down (input terminals <> set parameter)

OK Enter parameter display when cursor address is Set parameter

Parameter display:

Preset value

Press the button:

>+—— Function number

Display current value
when running

« > Find and display previous or next function block when cursor address is
Block number;
Move cursor left or right when cursor address is Preset value;

SEL+T Find and display previous or next function block when cursor address is
Block number;

SEL+« — | Display parameterl or parameter2 when B function is PI, MX or AR;

™ Move cursor up or down (Block number < Preset value);
Modify data or number when in edit mode;

SEL Enter edit mode when cursor address is Preset value;
Modify preset value type when in edit mode;

ESC Cancel the current edit;
Quite parameter display;

OK Save the current edit;
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Timer Function Block

There is a maximum of 250 timers function blocks under FBD mode, can be set mode 0~7 and the function is same as
Ladder mode.

> Timer Mode7 occupied one blocks and two timers.
»¢ TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active.

Timer edit and display:

qoe

Bode: 2™ FBD display:
M0l Timer: 03
Cur Valuel: 0.00 r 15005
Fre Taluel: 1_00
: moi{ _ kog
Timer Function Block X Pard [f A
Fanetion
Mode: W - Timer number: k]
Off delay timer mode 1 Parameter display:
BOOS TO3

Time Base: 0.015e ¥ 00.00

T =01.005ec
Carrent Value: Sec
Ereaet Value: 01.00 Ser

Symbol

4124 | Ca.nce1|

(1) Timer mode O (Internal coil Mode)

Mode 0 Timer (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display
r 1BO0L
Enable Input — I0d] | |

| | Kaoa
L T 4

104 BO0S =

BB

v opr ON OFF ON OFF

T03/Q04  OFF ON OFF ON OFF
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(2) Timer mode 1 (ON-Delay A Mode)

Mode 1 Timer will time up to a fixed value and stop timing when the current time is equal to the preset value.
Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Funetion Block

Function

Mode - Timer number: 03
104

BOOS On delay timer mode 1
n : ﬂ : n

B 10 Time Base: 0.015e *
Time=r: 03

Cur Valuel: 0.00 Current Value: Sec
Pre Valuel: 1.00

Ereset Value: 01.00 Sec

Symbol
OF | Cancel |
FBD display Parameter display
r 1B005 BOOL T03
Enable Input - Il:lq'l J_L I 00, oo <« Current value
I _tl_l_ I'Qqu T =01.005ec <« Preset value
Timing Parameter —» | Part .
—pl —» enable reset relay
Timer starts operating present value = 0
Tining enable relay OFF ON OFF
4 |  —P
mme up, OFF ON OFF
output tetminal

t = Timer preset value
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(3) Timer mode 2 (ON-Delay B Mode)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will be kept when Timer is disabled.

Timer Function Block

Function

104 G4 Mode: - Timer number: |03

g 2095 o
D On delay timer mode 2
_>

.mud.zz 2
Timer: 03 Time Base: 0.15ec *

Cur Valuel: 0.0

MOl
: Fre Valuel: 10.0 Current Value: Ii Sec
Preaet Value: 010.0 Sec

Symbol
OK | Cancel |
FBD display Parameter display
r 1B005)  |BOOL TO3
Enable Input — 104 1L | O00. 0 <« Current value
Reset — | Moiq kand T =010.08ec <« Preset value
Timing Parameter —» | Part _ [ 4
enable reset relay - . . < enable reset relay
present walue = () —» Timer starts operating - present value =0
" OrF ON ON OFF
timing enable relay
—» 1 (4 <+ 12 >
titne up t=11H2
output terminal OFF ON OFF
OFF ON OFF

enable reset relay

t = Timer preset value
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(4) Timer mode 3 (OFF-Delay A Mode)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block

04
: - BOOS = Off delay timer mode 1
-)H l
-]

Boae: 3 Time Base: 0.015e ¥

Timer: 03

wo1 Cur Valuel: 0.00 Current Value: Sec
Pre Valuel: 1._04

‘m Preset Value: 01.00 Ser

Symbol
0K | Cancel|
FBD display Parameter display
r 18005 BOOL T0S
Enable Input — toe] L | 00, 00 <« Current value
Reset —» no1q kana T =01.005ec <« Preset value
Timing Parameter —» | Parl [t A

enable reset relay |4 4 cnable reset relay
present value =0 Timer start operating present value =0

Titring enable relay OFF O OFF
Timing up,
output terrminal L ON |<_ b ™ OFF
enable reset relay OFF
t = preset value
Timing enable relay ~ OFF ON OFF ON ON OFF
Titning up, OFF | ON [ t | »OFF |ow “—t
output terrminal L‘ R *i
enable reset relay OFF ON OFFE

t = preset value
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(5) Timer mode 4(OFF-Delay B Mode)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block &‘
Function —
104 q04 Mode: m Timer number: IUSf
s B Off delay timer mode 2
B
%nd!: 4.

Timer: 02 Time Base: 15ec hd
M1 Cur Valuel: 0
Pre Valuel: 100 Current Value: Sec
H Preset Value: 0100 Sec

Symbol
OK | Cance1|
FBD display Parameter display
r 1BO05) |BOOL T0S
Enable Input — 104 | ]ululy] <« Current value
Reset — | Mo14 ko4 T =0100 Sec « Preset value
Timing Parameter — Part _fi 4

enable reset relay

- Titrer start operamlg_*_ enable reset relay
present value = ()

present value = ()

Timig enable relay OFF ON OFF
Time up, OFF ON OFF
output terrminal -

-+ —

enable reset relay OFF

t = preset value
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(6) Timer mode 5(FLASH A Mode)

Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block [g|
Function
Mode: - Timer number: (03
104 Qoa Flash timer mode 1
m EBOOS m
b - R =
sl Time Base: 1Min i
imer: g Mi
l']':,_'u.r ".-':1321: . Current Value in
Fre Valuel: 3 Preset Value: o003 Min
Symbol
OK | Cance1|
FBD display Parameter display
r 1B005 BOOS T0s
Enable Input — | T04q | Q000 <« Current value
| TUL ko4 T =0003 Nin < Presetvalue
Timing Parameter — | Pard .

enable reset relay

: : enable reset relay
— T: tart titng -’|-4—
present value = () & merstans opera present vahe = ()

Tirmng enable relay

Time up,
output terrmnal

t = preset value
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(7) Timer mode 6(FLASH B Mode)

Mode 6 Timer is a Flash timer with reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block EI

Function

Mode : Timer number:

: -] B0s -] D Flash timer mode 2
+H
-]

n de: €

moee: Time Base: 0.015e =
Timer: 03

Cur Valuel: 0.00

HO1 Pre Valuel: 3.23 Current Value: Sec

‘m Freset Value: 03.33 Sec

Symbol
OK | Ca.nce1|
FBD display Parameter display
r 1B005 BOOS T0S
Enable Input — | 1044 [ L | 00, 00 <« Current value

Reset — Nod | haod T =03, 335ec

H | «  Preset value
Timing Parameter — Part JLIL

enable reset relay _ _ |‘_ enable reset relay
present value = 0 —wr# Timer starts operating present value =0

Timing enable relay

Time up,
Dutpart terrminal

enable reset relay —l

t = preset value
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(8) Timer mode 7(FLASH C Mode)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer
number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable the
second timer. The second timer will time up to its preset value then flash and its timer status bit will enable the first
timer. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block
Function
Mode:

In4

K

Flash timer mode 3

Ton

Timer: 02 Time Base: 0.015e = 0.15ec *
g:: ::iﬁ:i g:gg Current Value: Sec Sec
Timer: 03
:;":: :::12:2 ::g Preset Value: 03.00 Sec 005.0 Sec
Symbol
O | Canc.el|
FBD display Parameter display
r 1B0O05 BOOS TOZTOS
Enable Input — | 104 [ L | 000, 0 « Current value
| TLIT Raog T1=03. 00Sec « Preset valuel
Timing Parameter — | Parl 12 4 1[=005. 05ec « Preset value2

enable reset relay

enable reset relay
present value =10

present value =0

—>|4— Tiumer status operating

tirng enable relay

t1] t2

Timer up, 1
outpat terrminal
Timer 2 | | |

t1 = preset value of the first tiner
t2 = preset valueof the second timer
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Common Counter function block
There is a maximum of 250 counter function blocks under FBD mode, can be set mode 0~6 as common counter and

mode 7~8 as high-speed counter, and the function is same as Ladder mode.

Counter edit and display:

FBD display:

Z0lr LIl qBOO1

No1id 1 |

¥01{ | hoz
d

L

Par

Parameter display:

Cr Function Block E| BO0L o1
Mode: ¥ | Counter number: |01 UUDDDD
Counter without overtaking and without C :DDEDDD

power down retain current wvalue

Current Value:
Preset Value: 005000

Fixed Time (Sec):

Upper:
Lower:

Symbol

cancen

(1) Counter Mode 0 (internal coil)

Mode 0 counter (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display
Enable Input — I0lt 1BO0Z

| L |

EN 01 QFF ON OFF ON OFF
C02 / MOD1 OFF ON OFF ON OFF
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(2) Counter Mode 1 (Fixed Count, Non-Retentive)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset value,
or count down to 0 and stop counting when the current count is equal to 0. Additionally, the current count value is non-retentive
and will reset to init value on a powering up to the smart relay.

201

m

HOl1

Counting Input

Up/Down Counting
Reset
Counting Parameter

Mode=1

Preset value

Current value

[~
mode -

Fre Value:

RN

=
1
Counter: 01
Cur Value: 0

Counter Function Block
Function

Mode: ¥ | Counter number: |01

Counter without overtaking and without
power down retain current value

000020

20

Current Value:

FPreset WValue:
Fixed Time (Sec):
Upper:

Lower:

Symbol

X

OK | Ca.ncel|

« Current value
<« Preset value

FBD display Parameter display
Z017 LIl qBOD BOO1 o0l
noid T | 000000
0] | Roz C =000020
ParJ' J

20

i e I i A i A A N A R R A I R i S I A S |
lololol 1l 2l2l1V1lo) 19119120\ 20\20) 020\ 20) 20!

Input count pulse |_ :-]::—__ J:—::I
Counting up/down OFF ON OFF ON
Reset counter ON OFF ON
Counter output OFF ON OFF ON OFF

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

RUN and STOP. The init value is 0 if the counter configured as counting up, else, it is preset value.
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(3) Counter Mode 2 (Continuous Count, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting after the preset value, but it won’t count when the
current value equals 0 if it’s configured as down Counter. Additionally, the current count value is non-retentive and will reset

to init value on a powering up to the smart relay or switching between RUN and STOP.

201

%

Hol

-]

=
mode: 2
Counter: 01

Cur Valu=: 0
Fre Value: 20

X0l

ﬁ

Counting Input

Up/Down Counting
Reset

Counting Parameter

i vl

Counter Function Block

Function

Mode: *| Counter number: |01

Counter with overtaking and without power
down retain current value

000020

Current Value:
Preaet Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

OK | Cancel|

X]

FBD display Parameter display

01T 1B001 BOO1 0l

Ho14 | 000000 <« Current value
%01 Koz C =000070 « Preset value
Part >

Note: The “>"means the current value appeared will be greater than present value.

Mode=2

Preset value

Current value

Input count pulse

20

B PR En priely Rl meAT) R e e Fn e WRse i mEE) Rapel poons My mhle e s

0119119120\ 201 211211 201 201 191 191 181 181 0 | p 1191191 201 0 | 20!

Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON | OFF |ON| OFF

»¢ Under this mode, Counter will continue counting after reaching preset value if it’s configured as counter up. But it

stops counting when its current value is 0 if it’s configured as counter down.

2 The counter current value will be init value when the smart’s status switches between RUN and STOP or the smart

is power up. If the counter configured as counting up, the init value is 0, else, it is preset value.
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(4) Counter Mode 3(Fixed Count, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when Counter powers down. So, the
current value won’t be init value when Counter powers up, but be the value when it powering down. Mode 3 Counter
will count up to a fixed preset value and stop counting at that value, or stop counting when its current value is O if it’s configured as

down counter.

FBD display Parameter display
Up/Down Counting — No1 | Q00000 <« Current value
Reset — | 01 L Hoz C =000020 « Preset value
Counting Parameter —» | Parl FD 4

Note: The “PD” means the current value will be retain until the power recover;
This mode is similar to mode 1, but:
> First 31 Counter functions (C01~C1F) can keep their current value after a loss of power to the smart relay.

> The current counter value will keep when the smart switches between RUN and STOP if C-keep is active.

(5) Counter Mode 4(Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after a loss of power to the smart relay. Mode 4 Counter will count up to a fixed
preset value and then continue counting after the preset value, but it won’t count when the current value equals O if it’s
configured as down Counter.

FBD display Parameter display
Counting Input - | Zoly 1| qBo01) |BOOL Co1
Up/Down Counting — No1q | Q00000 <« Current value
Reset — | X014 Koz C =0000Z0 « Preset value
Counting Parameter — Parl >PD

Note: The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;

This mode is similar to mode 2, but:
> First 31 Counter functions (C01~C1F) can keep their current value after a loss of power to the smart relay.

> The current counter value will be kept when the smart switches between RUN and STOP if “C-keep” is active.

Counter Function Block E|
Function

Mode: W ¥| Counter number: |01

Counter without overtaking and with power
down retain current value

Counter Function Block E|

Current Value: Function

201
Kol
[ [} .
Preset Value: 000020 Mode: M ¥| Counter number: |01
C
m
o
X01 o H
EF =

Counter with overtaking and with power

s Tn2(iE=E) 8 down retain current value

Upper:

Lower: Current Value:
Symbol Preset Value: a0ao20

Fixed Time (Sec):

|: Upper:

Lower:

Symbol

cancer
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(6) Counter Mode 5 (Continuous Count, Up-Down Count, Non-Retentive)

Mode 5 Counter’s operation is similar to Mode 2 except its current count value is continuous and non-retentive. The status bit
is fixed to the non-zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current

value isn’t less than its preset value, and will be OFF when the current value is less than its preset value.

201

w

HOo1l

| ——

X0l

B*

Counting Input

_)
Up/Down Counting —
Reset —

Counting Parameter

Cur Value: 0
Pre 2

-]
mode: 5
Counter: 01

a

Value:

Counter Function Block

ed

Functicon

Mode: ¥ | Counter number: |01

Compare counter with overtaking and
without power down retain current value

000020

Current Value:

Preset Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

OK | Ca.nc.el|

FBD display Parameter display

01T 15001 BOO1 o1

NOo14 | 000000 « Current value
%014 oz C =000020 « Presetvalue
Part C» 4

Note: The “C” means compare count;
The “>"means the current value appeared will be greater than present value.

Mode=5
__________________________________________________ -
Preset value 20 :
TaATTTTTr T T /ATt T T TTTT rTaITTr/AaAT T TT T T TT T r/|AaT T r—/
Current value :18:19: 19: 20:20:21:21:20{20: 19: 19: 18: 18: 19: 19}20: g : g : g : g :
—_———r-
Input count pulse I_ - JI. - J| - jI
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON| OFF

> Under this mode, the count will continuous after reaching its preset value;

»¢ The current value is always 0 regardless of the state of its direction bit when the reset is availability;

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

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

Mode 6 Counter’s operation is similar to Mode 5 except its current count value is continuous and retentive.

201

%

HOl

| ——

X0l

w

Counting Input
Up/Down Counting

Counter Function Block

Function
Mode: m ¥ | Counter number: |01

Conpare counter with owvertaking and with
power down retain current value

000020

Current Value:

Prezet Value:

Fixed Time (Sec):

]
mode: € by -
r:
Counter: 01 Epe
Cur Value: 0 T .
Fre Value: Z0 L
Symbol

0K | Cance1|

FBD display Parameter display
— 201T 1B001 BOO1 ol
— | Noi{ _JL | 000000 « Current value
Reset — | X014 kaoz C =000020) <« Preset value
— | Part CyFD 4

Counting Parameter

Note: The “C”

means compare count;

The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;

> First 31 Counter functions (C01~C1F) can keep their current value after a loss of power to the smart relay.
»¢ The current counter value will be kept when the smart switches between RUN and STOP if “C-keep” is active.

Preset value 20
-aTTTTT T TTT /AT T T T TTT T ra T T TTT e T TTT rTr
M ks doiatrtziziay 44 L L L toizisizizls)
NI I
Mode3.4.6 0, 71112, 2,3 v i v_a 131 %14:1°%15:8)
Input count pulse |_ :I____{___:I |_
JRPR IS

Power supply switcrh
|

Reset counter

O ON

Counter output

163
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High Speed Counter Function Block (DC Version Only)

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and 102. These can be used as
general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high speed
counting.

(1) Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum at
24\/DC high speed input signal. The selected Counter Coil (B) will turn ON when the pulse count reaches preset value and
remain ON. The counter will reset when the Reset Input is active.

Counter Function Block g|

Function

Mode: ¥| Counter number: |01

H3-IOL1 .
fo1 1KHz input counter
Value:1l
03

Current Walue:
Preset Value: 005000

-] -]
); Fixed Time (Sec):
=
B Upper:

-]
mode: 7

Counter: 01 Lower:
HO1 Cur Value: 0
E Bre Value: 5000 Symbol
Concer
FBD display Parameter display
High counting input 01T 1B001 BOO1 ol
Enable Input — 103 | Q00000 <« Current value
Reset — | Mo14 Fao1 C =005000 « Preset value
Counter Parameter Part 1/HZ
Note: High speed input terminal 101,102
Example as shown: Q01 output ON with C01 (B001), but Q01 output with scan time.
Preset 5000
Current | 0 {1 i 1§ 212 1. .. 1499914999i50005000i5000i5000{5000i5000i5000i 0 | 0 | 0 |
Counting B -
input [01 -
Enable
input 103 ON OFF |
Reset input
MO1 OFF ON
Output
BO01/QO1 OFF ON OFF
Qutput
Q02 OFF ON OFF

Scan time
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(2) Counter Mode 8 (DC powered versions only)

The Mode 8 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum
at 24VDC high speed input signal. The selected Counter Coil (C01-C1F) will turn ON when the pulse count reaches the
target “Preset ON” value and remain ON until the pulse count reaches the target “Preset OFF” value. The counter will
reset when the preceding rung is inactive.

Counter Function Block §|
Function

Mode: ¥ | Counter number: |01

1EHz input compare counter

Current Value:
Preset WValue:
Fixed Time (Sec): |00.10

]
mode: B

Counter: 01 UPPEI-:
103 Fixed Tims: 0.10 5

Upper: & Lower: 3
Lower: 3
Symbol

FBD display Parameter display
High counting input _y | I0ly _Lll qB001 BOO1 201
Enable Input — | 1031 _TTL | T =00.105ec <« Interval time
| | koz CT=000005 <« On preset Value
Counter Parameter — | Part 2/HZ 4 Cl=000003 « Off preset Value

Note: High speed input terminal 101,102

Mode=8
Inten'alltime =015 is iIs o.1s o.1s o.1s
On preset Value = 5 3 5 0 4 i 3 4

Off preset Value = 3

Highspeedinlputcountpulse ||||||||||||||| ||||||||||||| ||||||||

Output OFF O CFF
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RTC Comparator Function Block

There is a maximum of 250 RTC function blocks under FBD mode, can be set mode 0~4 and the function is same as

Ladder mode.

(1) RTC Mode O(Internal Coil)

Mode 0 RTC (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display
r 1BO0E
Enable Input  — 1014 L |
| L ko1
L F 4
B
EN 01 QFF ON OFF
B002 (RO1) Q01 (OFF ON OFF

ON

OFF

ON

OFF
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(2) RTC Mode 1(Daily)

The Daily Mode 1 allows the Bxxx (Rxx) coil to active based on a fixed time across a defined set of days per
week. The below examplel allows for selection of the number of days per week (i.e. Mon-Fri) and the Day and
Time for the B002 (RO1) coil to activate ON, and the Day and Time for the BO02 (R01) coil to deactivate OFF.

Example 1:

Io1

Qo1

FBD display

g

RTC Function Block @

Function

Mode: ¥ | RIC number: |01

Every day action mode

Weelk (On-0££) : |Ho ﬂ-->|m ﬂ

Current Value:

P t lue: g

{Eﬁi:nﬁuﬁ:; i “? om
17 : |0 Qff

Symbnl

Cancel

Parameter display

Enable Input —

RTC Parameter —

r 18002
01 o |

| L ko1
Part DD

BODZ ROl

We 09: 2R <« Current time
ON MO 08-00 <« ON preset value
OFF FE 17:00 « OFF preset value

Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.

Week

Time

ENAELE

Ean Output | | |

Example 2:
Weel
Time
BOOZ R0O1
FHABLE
CN TO 17:00
OFF S& 08:00 Rn Output

IMonday

Tuesday
go0 1700 200 1700 zo0 1700

Wednesday Friday
2:00 1700

satwrday Sunday

Ilonday

g:00 17:00 500

Tuesday

1'7:00

Wedne sday
00 1700

Friday
800 17:00 800

Gty Sunday

.
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(3) RTC Mode 2 (Continuous)

The Interval Time Mode 2 allows the Bxxx (Rxx) coil to activate based on time and day per week. The below

examplel allows for selection of Day and Time for the B002 (R01) coil to activate ON, and Day and Time for
the B002 (RO1) coil to deactivate OFF.

Example 1:
RTC Function Block E|
Function
101 m 2002 o Qo Mode: ¥ | RTIC number: |01
interval time action mode
| ]
Eii?uza Week (On—0£f) : |'1'U ﬂ__}|sg ﬂ
Ef 22;22 Current Value:
Preset walue: =
{Hu:-ur:'llinute:l i : 1 On
17 : |0 Off
Symbol
Cancel
FBD display Parameter display
r 1B00Z BOOZ RO1
Enable Input — | 101{ @ | We 09:48 <« Currenttime
I ON  TU 08:00 <« ON preset value
RTC Parameter —s Fard Wy COFF &4 17:00 <« OFF preset value

Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.

Weelt Ionday Tuezsday T Friday Ha ey Ay
Time 800 17:00 &00 17:00 500 1700 &00 1700 &00 17:00
ENABLE : |
Fn Output
Example 2:
Week Ionday Tuesday . ety Sunday
Titme 00 (Foo &Q0 1v00 200 1700 &00 17:00
BoOZ ki1 | ; ; ; ; ; ; ;
ON SA 17:00 EMABLE 1 ¢ 1 A
OFF TU 02: 00 Rn Output
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(4) RTC Mode 3 (Year Month Day)

The Year-Month-Day Mode 3 allows the Bxxx (Rxx) coil to activate based on Year, Month, and Date. The
below examplel allows for selection of Year and Date for the B002 (R01) coil to activate ON, and Year and
Date for the B002 (R01) coil to deactivate OFF.

Example 1:
RTC Function Block §|
Function
Mode: u w | ETC number: |01
I01 = BOO2 = [0l interval month action mode
@ B
n . Year(0n->0£f)  [ag ——»|10
BRTC: 01
ofs: 10.14.01 curzent Taiue:
Preset wvalue: 2 L 17
{Month.Day) on
11 . |11 Off
Symbol
cance
FBD display Parameter display
r 1B00Z2 BO0Z E01
Enable Input — 101 @ | 10.01.1% « Current time
| L o1 | |ow 09.02.17 < ON preset value
RTC Parameter — Pard Np 4 OFF 10.11.11 « OFF preset value

Note: Parameter display current time: year, month and day;
Parameter display ON/OFF preset value: year, month and day.

Year-Month-Day 20090217 2010611411
Tirne 0:00 0:00
ENABLE
ON
ETZ output OFF FF
Example 2:
Tear-Month-Day 200902417 2010011711

BO0Z ROL Tirne 0:00 000

ON 10.11.11 ENABLE

OFF 09.02.17

ETC output
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(5) RTC Mode 4(30-second adjustment)
The 30-second adjustment Mode 4 allows the Bxxx (Rxx) coil to activate based on week, hour, minute and

second. The below examples show for selection of week, hour, minute and second for the B002 (R01) coil to
activate ON, and 30-second adjustment then B0O02 (R01) OFF.

Example 1: adjustment preset second < 30s

RTC Function Block §|

Function
i} Mode: wﬂ' RIC number: |01
= -l% = o 303 modify mode
B B
= weeriom:  [m
:::;u?zu Current Value:
Preset Value: ) .
{Hu:-ur:'Hin:Sec:l : “°
: |20
Symbol
|
Cancel
FBD display Parameter display
Enable Inout r 1B0O0Z BOOZ R c i
naplefnput = 1 1011 & | We 10:48:40 < Lurrenttime
| 1 Ho1 N
RTC Parameter Adjustment preset
= | Parl 3054 SA 08: 00 20 < Val‘u‘; P

Note: Parameter display current time: week, hour, minute and second;
Parameter display adjustment preset value: week, hour, minute and second.

Week o h
Time 8:00 8:00:20
ENABLE
RTC output OFF O OFF

> The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit B002 (R01) will
be ON. RTC status bit B0O02 (R01) will be OFF when the present time achieves 8:00:20 at second time. Then
time continuous going. So, this means that RTC status bit is ON for 21 seconds.

Example 2: adjustment preset second >= 30s

Weels aph
Ti _ an
BO0Z RO1 e 800 80040
ENAELE :
0N i
Sk 08: 00: 40
ETC output

2 The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit B002 (R01) turns

ON. Then time is gonging on and B002 (R01) turns OFF. This means that the RTC status bit will be ON for one
pulse.
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Analog Comparator Function Block

There is a maximum of 250 analog comparator function blocks under FBD mode, can be set mode 0~7 and the
function is same as Ladder mode.

(1) Analog Comparison Mode 0 (Internal coil)

Mode 0 analog comparator (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter
display.

FBD display
Enable Input — Moly 1B003
| L |

| L ol
L 0 |

EN MU OFF ON OFF ON OFF
B003 (ROD) /YOI (pF ON OFF ON OFF
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(2) Analog Comparison Mode 1~7

Analog comparator mode 1~7, setting three parameters, analog input Ax, analog input Ay and reference value G.
Analog Comparator mode 1: (Ay- reference value G) << Ax<<(Ay+ reference value G) , output ON;

Analog Comparator mode 2: AX<<Ay, output ON;
Analog Comparator mode 3: Ax= Ay, output ON;

Analog Comparator mode 4: reference value G =Ax, output ON;

Analog Comparator mode 5: reference value G<<Ax, output ON;

Analog Comparator mode 6: reference value G=Ax, output ON;

Analog Comparator mode 7: reference value G Ax, output ON;

Example for program and edit:

MOl

e
= [ =

Analog Function Block

Function

value)

Mode: |1 w| Inalog number: (01

{Ay-Beference wvalue)<=hu<=[{Ay+Reference

Current Value

Constant:

X

; Pucl By
Ax| Ay

02.50 Bef

OK | Cancel|

EBoo3 Tol
[ ]
—"’;H
value:0.00 g 1 Preset Value:
Analog: 01
i Cur Valuel: 0.00
= Cur ValueZ: 0.00 Symbol
. Bef Value: 2.50 |
walu=:0_00
Analog Comparison Mode 1
FBD display Parameter display
Enable Input -~ | o1 1B003|  |B0O3
| &R | hy= A0L V
| <axf Fo1l b= ADL W
Parameter  — | papd py+R G =02.50V

01
<« Analog Input

<« Analog Input
<« Reference

B003 (G01) output ON when the value of A01 in between (A05-2.50) ~ (A05+2.50);
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 2

Parameter display

FBD display
Enable Input — nolt 1B003
| 4x |
| £ay FO1
Parameter — | p_.1 4

BEOO3

Ax= ADL W
Ay= ADL W
fr =02, 50V

=01
< Analog Input

<« Analog Input
« Reference

B003 (G01) output ON when the value of A01 is not greater than the value of AO5;
Parameter display current value of Ax and Ay when running mode;



Chapter 6 FBD Block Diagram Programming

Analog Comparison Mode 3

Enable Input —

Parameter —

B003 (GO01) output ON when the value of A01 is not lower than the value of A05;

FBD display Parameter display
MOl 1BO0S BOO3 01
| &z | hx= AD1 V
| 24y FO1 b= ADE W
Pard 4 G =02.50V

Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 4

Enable Input —

Parameter —

FBD display Parameter display
Mol 18003 BOO3 =01
| Ref | hx= AD1 V
| 2ax Fro1
Pard . G =02.50V

B003 (G01) output ON when the value of AO1 is not greater than 2.50;
Parameter display current value of Ax when running mode;

Analog Comparison Mode 5

Enable Input —

Parameter —

FBD display Parameter display
Moly qE003)  [BOO3 GOl
| Fef | Ax= AOL V
| <ax FFoL
Pard 1 G =02, 50V

B003 (G01) output ON when the value of A01 is not low than 2.50;
Parameter display current value of Ax when running mode;

Analog Comparison Mode 6

Enable Input —

Parameter —

FBD display Parameter display
Nolr 1B0O03 BOOS 701
| Ref | hx= ADL ¥
| =ax F01
Pard 4 G =02, 50V

B003 (G01) output ON when the value of A01 is equal to 2.50;
Parameter display current value of Ax when running mode;

Analog Comparison Mode 7

Enable Input —

Parameter —

FBD display Parameter display
Mol qB003) |BOO3 G0l
| Ref | hw= ADL W
| <ax FOL
Pard 4 G =02.50V

B003 (G01) output ON when the value of A01 is not equal to 2.50;
Parameter display current value of Ax when running mode;

Analog Input

Analog Input
Reference

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference

173
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AS (ADD-SUB) function block

There is a maximum of 250 AS (Addition and Subtraction) function blocks under FBD mode, and the function is
same as Ladder mode.

Computeformulaz AS=V1+V2-V3

Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the
result is overflow.

Example:
AQO01 = AS01 =100 + A01 - V02

AS Function Block 5?
ﬂ\ Function: AS=V1+V2-V3
n AS number:
Current Value:
2ip
Preaet Vl: 100

FPreset V2:
- Preset V3:

0z
valu=:-0_00
‘IHI*——————_ SYMBOL

value:0.00

value:0.00

O | Cancel

FBD display:
r 1B001
Enable Input — 014 += |
| & P01
Parameter — Parl AS d

Parameter display:

Stopping Running
B001 £501] |BOOL 00404 AS01| <« ASoutputvalue
Preset V1 — Vi= 00100 V1= 00100 « Current value V1
Preset V2 — Vo= A0L Vo= 004724 <« Current value V2
Preset V3 — Vi= 07 V3= 00120 <« Current value V3

AS and V1~V3, values range from -32768~32767
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MD (MUL-DIV) function block

There is a maximum of 250 MD (Multiplication and Division) function blocks under FBD mode, and the function is

same as Ladder mode.

Compute formula: MD =V1*V2/V3
Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the

result is overflow or parameter V3 is zero.

Example:
AQO02 = MDO01 = AT01*15/100

Current Value:

—
—

MD Function Block fg|

Function: MD=V1*V2/V3
MD number:
Iaz
m BOOZ =
ﬁﬁ Preset Vl1:
g, N g Preset VZ2:
Fee itk 1 Preset V3:
— mn
E : SYMBOL
value:-0_00
value:0_00
FBD display:
r 1BO0Z
Enable Input — 02 =*+ |
| &= pHOZ
Parameter —» Parl HD 4
Parameter display:
Stopping Running
BOOZ MDO1 BOOZ 00184  MDO1
Preset V1 — Vi= ATOL V1= 01227
Preset V2 — Vo= 00015 Vo= 00015
Preset V3 — V3= 00100 V3= 00100

(N N

MD and V1~V3, values range from -32768~32767

MD output value
Current value V1
Current value V2
Current value V3
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PID (Proportion- I ntegral- Differential) function block
There is a maximum of 30 PI (PID) function blocks under FBD mode, and the function is same as Ladder mode.

PID computes formula:
EV, =SV -PV,

API = KP{(EVH - Evn_l)+LEvn + Dn}

D, = %(2 PV, ,-PV,.—PV_,)

S
Pl =) API
Parameters can be constant or other function current value. The output coil will turn ON when either Ts or Kp is 0.

Example:

PID Function Block [X]
PI: PID current value (-32768~32767)

Function: - -
SV: Destination value (-32768~32767)

PID number:

PV: Test value (-32768~32767)

Current Value:

Ts: Sampling time (1~32767 * 0.015s)
sv: |B00 Kp: Proportional gain (1~32767 %)
Vs T): Integration time (1~32767 * 0.1s)
Ta:  |200 Tp: Differential time (1~32767 * 0.01s)
.'_;i::g-iIHE: 1} - R’p: 100
T i:ii:—ii:i‘i‘:'“”“ 1. 100
B
i::z;:::;nuu Id: |[110
DiffTime:-110 Sym_bDl
QK | Cancel |
FBD display:
r 1BO03
Enable Input — 103 ~- |
| & Pnos
Parameter — | p_..L pyp 4

Parameter display:

Parameter display 1 Parameter display 2

PID currentvalue = frno3 00738 PIOL| [BOO3 PI01
Destinationvalue  — | cu- gpang Kp= 00100 « Proportional gain
Testvalue — | py= o770 Ti= 0010, 0Sec <« Integration time
Sampllng time — Ts= 002.005%ec 1 Td= 001.10%ec 2 «— Differential time

»¢ Display PID current value when running mode;
% Test value (PV) display code A02 when stopping mode, and display current value (as example PV= 00770)

when running mode.
% Press “SEL+<«—" button can convert between displayl and display?2.
¥ More information about PID function to see Chapter 4: Relay Ladder Logic Programming—PID.
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MX (Multiplexer) function block
There is a maximum of 250 MX (Multiplexer) function blocks under FBD mode, and the function is same as Ladder

mode.

This special function transmits 0 or one of 4 preset values to MX current value memory by selection control coils

S1and S2. The MX function enables simple operations to be carried out on integers.

The preset value V1~V4 can be constant or other function current value.

The table below describes the relationship between parameter and MX current value.

when running mode;

Display MX current value when running mode;
Preset Value V3, display code A03 when stopping mode and display current value (as example V3=00111)

Press “SEL+<«—" button can convert between displayl and display2.
MX and V0~V3, values range from -32768~32767

Control status MX output coil  |MX output value
MX disable 0 MX =0
S1=0, S2=0 1 MX =V0
MX enabl S1=0, S2=1 1 MX =V1
enable
S1=1,S2=0 1 MX =V2
S1=1,82=1 1 MX =V3
Example:
o3 MX Function Block @
Function:
MX number:
1S m 22 g vos Current Value:
: m Preset VO: 100
=
s :; Preset Vi: 500
: B0 O Preaset V2: 1000
i ges Treese
Pre vatuez, 121 oot
B R
value:0.00 valus:0.00 I—lﬁK cancel |
FBD display:
Enable Input — 103T 1B004
Selection coil S1 — No3{ =— |
Selection coil S2 — Nodd A+ PMO4
Parameter — Pard Mx 4
Parameter display:
Parameter display 1 Parameter display 2
MX current value — BOOA 00100 X0l E004 N¥o1
Preset value VO — | wo- gp100 Vo= 01000 « Preset value V2
Preset value V1 — = 00500 V3= 00111 <« Preset value V3
1 2
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AR (Analog-Ramp) function block

There is a maximum of 30 AR (analog ramp control) function blocks under FBD mode, and the function is same as
Ladder mode.

(1)AR model

Function description:
AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s AR current value: 0-32767

Level1:-10000~20000
enabled. Then the current level runs from StSp + Offset "B" to target level at v

Level2:-10000~20000

enactment Rate. If St is set, the current level decreases from current level to MaxL (max level)~10000~20000

level StSp + B at enactment Rate. Then AR holds the level StSp + Offset "B" for Start/Stop level (StSp): 0~20000

100ms. After 100ms, AR current level is set to offset "B", which makes AR | stepping rate (rate): 1~10000

current value equals 0. Proportion (A): 0~10.00

Excursion (B): -10000~10000

AR _current_value=(AR_current _level - B)/ A

The parameters can be constant or other function current value.

Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
¥ MaxL is used as target level if the selected level is bigger than MaxL.

St Selection stop coil. The St’s state becomes from 0 to 1 will startup the current level decrease
to start/stop level (StSp + excursion “B”), and then keep this level for 100ms. Then AR
current level is set to B which will make AR current value equals 0.

Output coil The output coil turns ON when Proportion (A) is 0.

Timing diagram for AR

En

=el |

5 |

Mal 4 — — = —— — — — R L E S
Tewelz{——F————— p,—— - —— — — — — — b - — — — — ———

Tewvell 7 —— 7 —— — SR . S —— L _ _

StSptB - — - et et o - - s

B

100tz 100ms 100ms
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Example:
AR Function Block @
Function:
AR number:
Current Value:
104  Eoos Preset Lewell: |[5000
H o= Freset Level?: |gpon
s E): Preset MaxL: |10000
n _:E Preset StSp: |500
m e
’-.Fl: = H
L :urui_ﬂ“: , Preset Rate 10
HOE t:::iiz:ggg Preset Gain: |1.00
_n ?E;gggm Preset Offset: |20
Rate:-10
o octees:2a Symbol
OK | Cancel
FBD display:
Enable Input — 1047 1BO0S
Select level input Sel — OS5 f—L |
Stop input St — NDE‘"I A HI[DE
Parameter — Pard &g A
Parameter display:
Parameter display 1 Parameter display 2
ARcurrentvalue — [ppns poszR  ARO] o = ooso0 AROLD € Start/Stop level
Preset levell — | 11= p5onn R = 00010 <« Stepping rate
Preset level2 — | [2= gzooo A= 01,00 <« Proportion value
Max level — | wr= 1p000 1 E = 00070 ol <« Excursion value

% Display AR current value when running mode;
¢ Press “SEL+<«—" button can convert between displayl and display?2.
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(2)AR mode2

Function description:

AR will vary form 0 to current level at a preset rate when it’s enabled. Base on
the state of Sell and Sel2, Current level will change to other preset level at the
preset rate. When AR is disabled, current output vary to 0 immediately.

MaxL
The rate designed by user: Rate =

AR current value: 0~32767

Level0:0~32767

Level1:0~32767

Level2:0~32767

Level3:0~32767

MaxL:0~32767

Ta: 0~3276.7

The table below describes detail information of each parameter:

Ta
S1=0,S2=0: target level = Level 0;
Sel1l S1=0,S2=1: target level = Level 1,
Sel2 S1=1,52=0: target level = Level 2;
S1=1,S2=1: target level = Level 3;
MaxL is used as target level if the selected level is bigger then
MaxL
MaxL.
Ta The result of MaxL divided by Ta is the change rate from
current level to target level.
Output coil | The output coil turns ON when A is 0.

Timing diagram for AR

En

51

BN

T1

T2

Rate = MaxL/Ta; T1=Level0*Ta/MaxIL;

T3=(Levell -Level2)*TaMaxL ;

T4

T2=(Levell -Level0)*TaMaxL ;

T4=(Level3 -Level2)*TaMaxL ;
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Example:
AR Function Block gl
Function:
Mode: wv AR mumber: |01
Current Walue:
101
n g EooL o1 Freset LevelD: |[lLoon
Prezet Lewell: |2000
Hol :; P t L 23
3 reset LewelZ: [y4pg
—n E Preset Lewel3: [anpp
o ..1:.;?;3.2. Preset MaxL: |anop
Lovelo 1000 Preset Ta: |n00d.0
- Lewell: 2000
LewalZ: 2000
- LewelZ: 2000
ek 000 syaiol
1124 | Cancel ‘
FBD display Parameter display Program display
Eool
BEO01 ARD]
LO= 01000
Enable Input — L1= 02000
P LoIr aBO0OL Y | o= 3000 1
Selectl — | Nopd /|
Select2 — I"I':'p'l A |-N01 SEL+</— mode: £
Pararneter —> FEU?J- Ei{ d BE]Dl AE{DI si;uéalue: u]
L3: D":J:DDD Leweld: 1000
Lawall: 2000
ML= 04000 Lawelg: 2000
Lawal2: 4000
Ta= 0004.0 2| MaxL:a000

Ta:3.0

»¢ Display AR current value when running mode;
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DR (Data-Register) function block
There is a maximum of 240 DR (data register) function blocks under FBD mode, and the function is same as Ladder
mode.

The DR function is transferring data. DR sends data from prevention registers to current register and output coil Bxxx
ON when it’s enabled. DR holding the out value and output coil Bxxx OFF when it’s disabled.

The data can be signed or unsigned by Operation>>module system set...menu selection from the SG2 Client software
or keypad set.

The data registers from DR65 to DRFO will be kept when the smart stop or powers down.
The last 40 DR that from DRC9 to DRFO are special data register, more information to see Chapter 3 Program
Tools—Data Register Set.

Example:
Setting 102 ON, B001 (DRO01) output (A05*1/10) count value;
Setting 102 OFF, B0O1 (DRO1) output 0;

Io3

Qo1

1 " 30

DE.- 01
Cur Value: 35
Pre Value: 35

[=]
™

H

BOO3

=
=]
[ %]

E002

. !J:{:ui

HD:-01 Cur Value: 35
Ai05 Cur Valu=: 2% Fre Valuel: 0
Fre Valuml: 29E Fre '.-::11.1!2: as
mr il mmm
value:3.5€
FBD display Parameter display
r 1Boo1|  |B0O1 DRO1 Current value
Enable Input — | 103 | 00039 «  (run mode)
| & ROl DRO1= 00039 « Presetvalue
Parameter — | Pard o A (DR01=B003

stop mode)
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MU (Modbus) function block
There is a maximum of 250 MU (Modbus) function blocks under FBD mode, can be set mode 1~5 and the function is

same as Ladder mode.

Remote 10 and 10 Link are precedence than MU. MU is executed when the system setting is N (No Remote 10) and
ID isn’t 0.

Function mode corresponding communication function code:

mode Communication function code
03 (read registers)

06 (write single register)

10 (write multiple registers)
01 (read coils)

05 (write single coil)

gl Bl W[ N -

¥ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

The coil used in MU function:

M3D: Received M3D is set to ON after received, then check-up for error. Transferring data to
target address if there is no error.
M3E: Error flag communication error flag

M3F: Time out flag M3F is set to 1 when the time from after sending to start receiving is longer
than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

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

Baud rate (bps) Time out (ms)
4800. 9600. 19200. 38400 125
57600 100
115200 80

¥ More information about communication to see: Chapter 7 20 Points RS485 type Models Instruction.
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MU model: Read Registers

Setting communication address is constant:
I01 BOO1

.,
[liilﬂ liiiiiJ ﬂl;il}-

EEDDBUE:JE

mode: 1

ID:01

Rdd: 0002
Data: 0000

Address is constant 0003,
Data length is fixed at 1word,
Send data:

01 03 00 03 00 01 CRC16;

Received response form slavel:
01 03 02 datal data2 CRC16;
Saving date to DREO: DREO = datal~2

MU Function rs_(|

Function

Mode 1 W

Read register

Remote ID:

01
{0~TF)
Comm . add:ﬁ ~ DR

{0~FFFF}) .
The data length is 1!

DR |EO ¥

Comm. data:
Symbol

Cancel

o]

Model FBD display Parameter display
r 1B001 BOO1 MU0l
Enable Input — 1014 o1 | I0=01 “«— Slav_er ID
| s+ Mot v1=0003 <« Register address
Parameter  — Pard Mo A VZ=DRED « Saving data address
Setting communication address is data register DR:
== '|Bm|' |';m:l MU Funetion &|
MU -
n | | |=}‘ Function
% -A Mod - :
o : MO Busber: |01
ID: 01 Read register
Bdd: 0000

Data: 0000
Setting address DR03=0001,
Setting data length DR04=0002,
Send data:
01 03 00 01 00 02 CRC16;

Received response from slavel:

01 03 04 datal data2 data3 data4 CRC16;
Saving data to DREO~DREL1:

DREO = datal~2, DRE1 = data3~4

¥ the max length of data is 25.

Remote ID:

01
{0~TF)
Coamm . add:r DR |03 -

(0~FFFF) ]
The data length is DR0O4!The

max length of Data is 25!

Comm. data: DR |E0 w

Symbol

Cancel

o]

Parameter display

Model FBD display
bl r 1B0O01
Enable Input — 101{ o1 |
Parameter I s> ko
7 | Partmy !

BOO1 miol
ID=01 <« Slaver ID
V1=DR03 <« Register address
VU=DEED « Saving data address
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MU mode2: Write singleregister

Setting communication address is constant:

Iol Booz BOool

-
AND MU
L]

!{QDBUE:JE

mode: 2

ID:01

Edd:0003

Data: 0000

Address is constant 0003,

Setting data DRE0=1234 (hex: 04D2),
Send data:

01 06 00 03 04 D2 CRC16;

Received response from slavel:

MU Funetion

X
Function
Mode |2 - MU Number: (01

Write s3ingle register

Remote ID:

o1
{0~TF)
Comm. add:
‘A I0003 i~ DR
{0~FFFF)

Comm. data:
Symbol

DR |[EO

01 06 00 03 04 D2 CRC16;
OK | Cancel
Mode2 FBD display Parameter display
r 1B001 E001 MU0l
Enable Input — oo o0z | 1D=01 <« Slaver ID
| s+ Hot T1=0003 <« Register address
Parameter — | popl g d V2=DREQ <« Source data address

Setting communication address is data register DR:

101 BOOZ BOO1 Qo1

ﬂ = ﬁ = MU Function g|
AND MU }; i

%ionz0s: A Mode 7 MO Number: |01

?;?E::L : Write single register

Add: 0000

Data:- 0000

Remote ID: o1
Setting address DR03=0001, (0~TF}
Setting data DRE0=1234 (hex: 04D2), Ll EiiC DR |03 ¥
. {0~FFFF)
Send data:
01 06 00 01 04 D2 CRC16;
Comm. data: DR |E0 ¥
Symbol
Received response from slavel:
01 06 00 01 04 D2 CRC16;
O | Cancel
Mode2 FBD display Parameter display
r 18001 BOO1 NU01
Enable Input — pooz] o0z | ID=01 “— Slav_er ID
| s+ Ho1 V1=DRO3 < Register address
P
arameter > | porl gy V2=DRED <« Source data address
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MU mode3: Write Multiple Registers

Setting communication address is constant:
I01 Boo2

B2 288

-.{DDE-UE H l!l.

mode: 3
ID:01
Add: 0003
Data: 1000

Address is constant 0003,

Data length is fixed at 1word,

Setting data DRE0=1234 (hex: 04D2),
Send data:

01 10 00 03 00 01 02 04 D2 CRC16;

Received response from slavel:

MU Function

X
Function
Mode |3 MU Number: (01

Write multi-register

Remote ID:

01
{0=TF)
Coamm . add:(; ~ DR

{0~FFFF)
The data length is 1!

DE |[E0 =

Comm. data:
Symbol

=]

Cancel

Parameter display

01 1000 03 00 01 CRC16;
Mode3 FBD display
r 7B001
Enabhlnput —> BDDE{ DS I
. t | 5= Hol
arameter —» Parl 4

BEOO1 Mool
ID=01 « Slaver ID
Vi=0005 <« Register address
VZ=DRED <« Source data address

Setting communication address is data register DR:

I0l BooO2 m BOOl m @0l
&8 8
T
-4 | !&LDBUE}JE |
mode: 32

ID:-01
Add: 0000
Data: 0000

Setting address DR03=0001,
Setting data length DR04=0002,

Setting data DRE0=1234 (hex: 04D2),
Setting data DRE1=5678 (hex: 162E),
Send data:

01 1000 01 00 02 04 04 D2 16 2E CRC16;

Received response from slavel:
01 10 00 01 00 02 CRC16;
> the max length of data is 25.

MU Function

Function

Mode gl‘ - MU Humber: |01

Write multi-register

Remate ID:

01
{0~7F)
Coamm . add:(- & DR |03 ¥

{0~FFFF) .
The data length is DRO04!The

max length of Data is 25!

Comm. data: LB |EO =

Symbol

o]

Cancel

Parameter display

Mode3 FBD display
r 1B001
Enable Input — ooz 03 |
. | 5= Hot
arameter — Pard my 4

BOO1 Mool
ID=01 « Slaver ID
V1=DE03 < Register address
VU=DEED <« Source data address
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MU mode4: Read Coils

Setting communication address is constant:
I01 BOOZ E001 Qo1

B &80

mode: 4
ID:01
Bdd: 0003
Data: 0000

Address is constant 32 (hex: 0020),

Data length is fixed at 16 (hex: 10H, 1word),
Send data:

01 01 00 20 00 10 CRC16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DREO: DREO = datal~2

MU Function

Function
Mode |4 - MU Number: |01
Eead coil
Remote ID: 01
{0~TF)

Comm. add: ~ DR |—4|

{0~FFFF) .
The date length is 14!

DR |EQ -

Comm. data:
Symbol

o |

Cancel

Parameter display

Mode4 FBD display
r 1B001
Enable Input — Bo0z{ o4 |
. | 5= Hol
arameter — Pard yu 4

BOO1 Mol
I0=01 « Slaver ID
V1=0003 <« Register address
VZ=DEED « Saving data address

Setting communication address is data register DR:

I01 Booz BOO1 01
- .0
AND | | VT LT
= N

EODBUﬂﬂH
mode: 4
ID:01
Bdd: 0000

Data:- 0000

Setting address DR03=0001,

Setting data length R04=0015 (hex: 000F);
Send data:

01 01 00 01 00 OF CRC16;

Received response from slavel:

01 01 02 datal data2 CRC16;

Saving data to DREO: DREO = datal~2
> the max length of data is 400.

MU Function

Function
Mode #" - MU Number: |01
Read coil
Remote ID: o1
{0~TF}

Coamm . add:l.- & DR |03 ¥
{0~FFFF)

The data length is DRO4!'The
max length of Data is 400!

Comm. data: DE. |[E0 =

Symbol

Cancel

=]

Parameter display

Mode4 FBD display
r 1E001
Enable Input  — Booz{ 04 |
. | 5= Ho1
arameter — Pard yu 4

BOO1 Nuo1
I1D=01 <« Slaver ID
V1=DR0= <« Register address
VU=DEED « Saving data address
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@

MU mode5: Write single cail

Setting communication address is constant:

Iol

Booz BDDi

28

!-"SIDBUE ﬂ
mode -
ID:01
Add:0003
Data:0000

=]

Address is constant 0003,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 05 00 03 FF 00 CRC16;

Received response from slavel:
01 05 00 03 FF 00 CRC16;

MU Function

Function
Mode

{0~7F)
Comm. add:
{0~FFFF)

Comm. data:
Symbol

o

Write single coil

Remote ID:

MU Number: |01

—

o[

DR |E0

=]

Cancel

X|

Mode5 FBD display Parameter display
r 1B001 E001 Mol
Enable Input — BDDE-l 05 | 10=01
| s+ ho V1=0003
Parameter — | pard 4 V2=DRED

< Slaver ID
<« Register address

<« Source data address

Setting communication address is data register DR:

I0l Booz2 m BOo1 m Qo1
AND MU
-
&ﬂﬂﬂﬂﬂ:d&
mode: 5
ID:-01

Rdd:0000
Data:-0000

Setting address DR03=0001,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 05 00 01 FF 00 CRC16;

Received response from slavel:
01 05 00 01 FF 00 CRC16;

MU Function

Function
Mode

s

Write single

Bemote ID:
{0~TF)

Comm. data:
Symbol

Comm. add: (~
(0~FFFF)

X
MU Number: (01

coil

01
(«* DR |03

OB |E0 *

]

Cancel

Mode5 FBD display Parameter display
r 1B001 BOO1 Nuo1
Enable Input — 002 05 | 10=01
o | s+ ot V1=DRO3
arameter > | papd gy A V2=DREO

<« Slaver ID
<« Register address

<« Source data address
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Normal Specification

Content

Specification

Mode of user program

Ladder & FBD

Environmental

Operation temperature

-4° t0 131°F (-20° to 55°C)

Storage temperature

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Operation Gas

No corrosive gases

Main machine

Maximum Vibration

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

Maximum Concussion

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

ESD Contact +4KV, air discharge +8KV

EET Power AC: £2KV DC: 1KV
Maximum Noise | CS 0.15~80MHz  10V/m

RS 80~1000MHz  10V/m

EMI EN55011 class B

Enclosure Type 1P20

installation Mounting mode Direct Mounting or DIN-rail (35mm) Mounting
Direction According to chapter 2: Installing

Wiring AWG 14/y2.6mm?*

size 2x90x59.6 mm(WxLxH) Din rail

72x126x59.6 mm(WxLxH) Direct
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Product Specifications

Input Power 1KHz
AC Input Output | Analo LCD . High I/0
MODE 100~ ;ﬁ/ 2D4$/ 1DZ$/ poFi)nt poiFr)1t inputg RTC keypad expansion s_peged PWM LINK
240V input
Expansion models
10HR-A | © 6 |4 relay © © ©
12HR-D ©) 8% | 4| relay 2 ©| O ©} ©)
12HT-D © 8* | 4 |transistor| 2 O| O ©) © ©)
12HR-12D © | 8 |4 | relay 2 ©O| © @) O
12HR-24A O 8 | 4 relay © O O
OEM “Blind” Models, No Keypad, No Display
10 | 10kR-A | © 6 | 4| relay o ©
I ["12KR-D o 8 |4 relay | 2 |© o o
poliits 12KT-D (@) 8* | 4 |transistor| 2 @) ©) ©) O
12KR-12D © | 8 | 4| relay 2 @) ©) ©)
12KR-24A ©) 8 | 4| relay (@) ©}
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
10CR-A | © 6 | 4| relay @)
12CR-D @) 8* | 4| relay 2 © ©}
12CT-D @) 8* | 4 |transistor| 2 (@) © ©)
12CR-12D O | 8 |4 | relay 2 (@) ©
Expansion models
20HR-A | © 12 | 8| relay O| O ©
20HR-D (@) 12* | 8 | relay 4 ©O| © @) O
20HT-D @) 12* | 8 |transistor| 4 O| O ©) © ©)
20HR-12D © | 12| 8| relay 4 O| O O ©
20HR-24A © 12 | 8 | relay O| O ©)
OEM “Blind” Models, No Keypad, No Display
20KR-A | © 12 | 8 | relay ©) ©)
20KR-D @) 12* | 8 | relay 4 ©) @} ©)
20KT-D O 12* | 8 |transistor| 4 (@) © ©} ©)
pozigts 20KR-12D © |18 rely | 4 |0 o o)
20KR-24A ©) 12 | 8 | relay ©) ©)
OEM “Basehoard” Models, No Keypad, No Display, No Expansion
20CR-A | © 12 | 8| relay @)
20CR-D @) 12* | 8 | relay 4 (@) ©
20CT-D @) 12* | 8 |transistor| 4 (@) ©) ©)
20CR-12D © | 12* | 8 | relay 4 ©) ©)
RS485 communication models
20VR-D © 12* | 8 relay 4 © © © © O
20VT-D (@) 12* | 8 |transistor| 4 O| O ©) ©) O ©)
20VR-12D © |12* | 8| relay 4 O| O © © @}
8ER-A @) 4 | 4| relay
8ER-D @) 4 | 4] relay
8ET-D @) 4 | 4 |transistor
8ER-24A ©) 4 | 4] relay
4Al (@) 4* 4
4PT @) 4* 4
2A0 @) 2 | analog
O: exist * . There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(IEC61131-2)

content SG2-10HR-A SG2-20HR-A SG2-20HR-D SG2-12HR-D
SG2-10KR-A SG2-20KR-A SG2-20KR-D SG2-12KR-D
SG2-10CR-A SG2-20HT-D SG2-12CR-D
SG2-20KT-D SG2-12HT-D
SG2-12KT-D
SG2-12CT-D
Operation AC100-240V | AC 100~240V DC 24V DC 24V
Power range
\oltage Rating AC 85~265V AC 85~265V DC 20.4~28.8V DC 20.4~28.8V
F
reguency 50/ 60 Hz 50/ 60 Hz
Rating
Frequency 47~63Hz 47~63Hz
range
instantaneous | 10 ms(ha-lf cycle)/ | 10 ms(ha-lf cycle) / 1ms/10times 10ms/10times
power down 20 times 20 times

(IEC61131-2)

(IEC61131-2)

fuse

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Isolation

None

None

None

None

Current
average

AC 110V |AC 220V

AC 110V |AC 220V

DC 24v |DC 28.8V

DC 24v |DC 28.8V

All inputs|All inputs
and relays|and relays
are ON | are ON
90mA 90mA

All inputs|All inputs
and relaysjand relays
are ON | are ON
100mA | 100mA

All inputs| All inputs
and relays|and relays
are ON | are ON
145mA | 185mA

All inputs|All inputs
and relays|and relays
are ON | are ON
115mA | 125mA

All inputs|All inputs
and relays|and relays
are OFF |are OFF
85mA 85MA

All inputs|All inputs
and relaysjand relays
are OFF jare OFF
90mA 90mA

All inputs
and relays
are OFF
120mA

All inputs
and relays
are OFF
80mA

All inputs
and relays
are OFF
75mA

All inputs
and relays
are OFF
85mA

Consume
power

75W

125W

5W

4.5W
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12V DC model Specifications

time allowable

content SG2-12HR-12D SG2-20HR-12D
\oltage Rating DC12V DC12V
operation Fower DC 10.4~14.4V DC 104~14.4V
range
instantaneous
power down time 10 ms / 10 times (IEC 61131-2) 1ms/ 10 times (IEC 61131-2)
allowable
fuse Need connect a fuse or breaker of Need connect a fuse or breaker of
Current 1A current 1A
Isolation None None
Current DC 12V DC 14.4v DC 12V DC 14.4Vv
average All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
195mA 195mA 265mA 265mA
All inputs and All inputs and All inputs and All inputs and
Relays are OFF | Relaysare OFF | Relaysare OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power 2.5W 35W
24V AC model Specifications
content SG2-12HR-24A SG2-20HR-24A
SG2-12K R-24A SG2-20K R-24A
\Voltage Rating AC 24V AC 24V
operation Power 20.4~28.8V AC 20.4~28.8V AC
range
instantaneous
power down 10 ms(half cycle) / 20 times 10 ms(half cycle) / 20 times

fuse

Need connect a fuse or breaker of

Need connect a fuse or breaker of

Current 1A current 1A
Isolation None None
Current average AC 24V AC 28.8V AC 24V AC 28.8V
All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
270mA 250mA 290mA 260mA
All inputs and All inputs and All inputs and All inputs and
Relays are OFF | Relays are OFF | Relaysare OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power 6.5W W
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Power circuitry diagram
1) AC 10/20 points

—
ACI00
240V Veel to Relay
- Back
_| Circuit
e r ]
Varistor | Vee2 to System
- e
2) DC12V, DC 24V
—H—— — -
DC 12724V Diod Veel to Relay
Switch
P _ Circuit
Varistor | Ve to System
R
3) Mainframe, expansion and communication
power in power in
@ 5(G2 V3.x noumenon ﬂ SG2 V3.x expansion
Buck expansion -
Circuit drive :> %
=
k=
=
a
COIITL.
drive
photo couplers PCLINK &

PMOS5
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I nput Specifications

100~240V AC model

content

SG2-10HR-A SG2-10KR-A
SG2-10CR-A

SG2-20HR-A & SG2-20KR-A

Input circuitry

101~106

101~109, I0A, 10B, 10C

Diode

Fezizrot
e

Capacitor

number 6(digital input) 12(digital input)
Signal current AC 110V AC 220V AC 110V AC 220V
input 0.66mA 1.3mA 0.55mA 1.2mA
S]':u:“"em > AC 79V /0.41mA > AC 79 V/ 0.4mA
:?]:tc“”em <AC 40V /0.28mA <AC 40V /0.15mA
wire length </=100m </=100m
response time On=>0ff On=>0ff
of input Typical 50/60 Hz  50/45 ms(AC 110 V) | Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz  90/85 ms(AC 220 V) | Typical 50/60 Hz 90/85 ms(AC 220 V)
Off=>0n Off=>0n
Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60 Hz  50/45 ms(AC 110 V)
Typical 50/60 Hz  22/18 ms(AC 220 V) | Typical 50/60 Hz  22/18 ms(AC 220 V)
24V AC model
content SG2-12HR-24A SG2-20HR-24A
Input circuitry 101~106, 109,10A 101~109, 10A, 10B, 10C
L Diode Resiszrot

e

Capacitor —" [;

N Tscz

number

g(digital input)

12(digital input)

Signal current

. 3mA 3mA
input
ON current >AC 14V /3mA > AC 14 V/ 3mA
input
FF
Eputcurrem <AC 6V /0.85 mA <AC 6V/0.85mA
wire length </=100m </=100m
response time On=>0ff On=>0ff
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>0n Off=>0n

Typical 50/60 Hz ~ 90/90ms

Typical 50/60 Hz ~ 90/90ms
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El

24V DC, 12 1/0 model

content SG2-12HR-D & SG2-12KR-D & SG2-12CR-D
SG2-12HT-D & SG2-12KT-D & SG2-12CT-D
Analog input used
Normal digital input High speed input asnormal digital Analog input
input
Input 103~106 101,102 109,10A
circuitry o
Resi=zrot Resisrot
N o e —
c1 czT T
5G2 5G2 -
number 4 2 2 2
Signal
current 3.2mA/24V DC 3.2mA/24V DC 0.63mA/24V <0.17 mA/10V
input
i?]';'u:””em >1.875MA/15V >1.875MA/15V >0.161MA/9.8V
OFF
current < 0.625mA/5V < 0.625mA/5V < 0.085mA/5V
input
wire length </=100m </=100m </=100m </ =30 m(shield wire)
response On=>0ff On=>0ff On=>0Off
time of 3ms 0.3ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On
5ms 0.5ms Typical: 3ms
Input 0~10V DC
voltage
Precision 0.01V DC
class
o
it of _ 12

conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sen_sor <1K ohm
resistance
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24V DC, 20 1/0 model

content SG2-20HR-D & SG2-20KR-D
SG2-20HT-D & SG2-20KT-D
Analog input used
Normal digital input High speed input asnormal digital Analog input
input
Input 103~108 101,102 109,10A,10B,I0C
circuitry i
Rezizrot Rezizrot
N o e —
c1 czT T
562 5G2 —
number 6 2 4 4
Signal
current 3.1mA/24V DC 3.1mA/24V DC 0.63mA/24V <0.17 mA/10V
input
i?]';u:””em >1.875mA/15V >1.875mA/15V >0.163MA/9.8V
FF
ﬁputcu"em < 0.625MA/5V < 0.625MA/5V < 0.083MA/5V
wire length </=100m </=100m </=100 m < /=30 m(shield wire)
response On=>0ff On=>0ff On=>0ff
time of 5ms 0.5ms Typical: 5ms
input Off=>0n Off=>0n Off=>0On
3ms 0.3ms Typical: 3ms
Input 0~10V DC
voltage
Brocisi
recision 0.01V DC
class
o
it of - 12
conversion
error +2%+0.12V
Conversion
. 1 cycle
time
pensor <1K ohm

resistance
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©

12V DC, 12 |/O mode

content SG2-12HR-12D
Analog input used
Normal digital input High speed input asnormal digital Analog input
input
Input 103~106 101,102 109,10A
circuitry I
Rezizrot Fezizrot
N o e
c1 czT T
562 5G2 gao
number 4 2 2 2
Signal
current 3.2mA/12V DC 3.2mA/12V DC 0.32mA/12V <0.17 mA/10V
input
ﬁ]';'u‘t:”"em >1.875MA/7.5V >1.875MA/7.5V >0.161mA/9.8V
OFF
current < 0.625mA/2.5V < 0.625mA/2.5V < 0.085mA/5vV
input
wire length </=100m </=100m </=100m </ =30 m(shield wire)
response On=>0ff On=>0ff On=>0ff
time of 3ms 0.3ms Typical: 5ms
input Off=>0n Off=>0n Off=>0n
5ms 0.5ms Typical: 3ms

Input 0~10V DC
voltage
Brocisi

recision 0,01V DC
class
o

it of - 12
conversion
error +2%+0.12V
Conversion

. 1 cycle
time
sen.sor <1K ohm
resistance
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12V DC, 20 |/O model

content SG2-20HR-12D
Analog input used
Normal digital input High speed input asnormal digital Analog input
input
Input 103~108 101,102 109,10A,10B,10C
circuitry o
Rezizrot Rezizrot
N o ——
c1 CET T
562 562 5oo
number 6 2 4 4
Signal
current 3.2mA/12V DC 3.2mA/12Vv DC 0.63mA/12V <0.17 mA/10V
input
ﬁ]'r\)'u‘t:“"e”t >1.875MA/7.5V >1.875MA/7.5V >0.163MA/9.8V
OFF current
input ! < 0.625mA/2.55V < 0.625mA/2.55V < 0.083mA/5V
wire length </=100m </=100m </=100m < /=30 m(shield wire)
response On=>0ff On=>0ff On=>0ff
time of 5ms 0.5ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On
3ms 0.3ms Typical: 3ms
Input 0~10V DC
voltage
Precision 0,01V DC
class
o
it of _ 12

conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sen-sor <1K ohm
resistance
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Output Specifications

Extern power

content relay transistor
Load Load
4y, no &y e
4y, 5o Ay e
—"y a0 S
output circuitry &Y & —"y N
— ]
SG2 SG2

Extern power

Extern power Less than AC265, DC30V 23.9~24.1V
circuitry isolation mechanism isolation Photo couplers isolation
Maximal Resistive 8A/point 0.3A/point
Load Inductive — -

light 200W 10W/DC 24V
Open drain current — <10uA
Minimum Load — =
Response | OFF— ON 15 ms 25 us
time ON —OFF 15 ms Less than 0.6 ms

Output Port wiring notice

Light Load

The surging current will appear at the moment of the lamp is conducting; it may 10~20 times the rated current

for almost 10ms when filament is turning-on. A distributaries resistance or restricted current resistance is added at

output port to reduce the surging problem.

distributaries resistance

o
O
E/' ., )
Jistributarics
resislance
+ I

There is a little current makes light shine
faintness, so the value of resistance must be
careful.

auput

restricted current resistance

S

—O—\W

A Restricted
resistance output

11
|I

The brightness will not be bright if the
resistance value is too big.
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I nductance L oad

There will be a surging voltage (KV) when the inductance load switches between ON and OFF, especially for
the relay model. The methods to different power mode to absorb the surging voltage are shown below.

a. AC power, CR absorbing

b. DC power, flywheel diode

CR e

L load

L load

L1

M

ihsorhing

L
T

=
Flywheel diode

=

Please do can’t use capacitance alone as absorbing as shown below.

Load Load
1 | —
- } - 1
| |
power _—— c | poweT ——— | T
Lifeof relay
Life Expectancy
100 4
LY \‘ _\‘ I I I I j‘
o 9
— LY = LMH type, 250VAC Res.
g h, h\\..
s W = =
N
& a P ——
T "
A
B
]
01 2 3 45 & 7 3 9 10

Contact Current (&)

2 The data of picture above is standard, but the life of relay is influenced by the temperature of operation

environmental.
> The life is more than

100K times if the current is less than 2A.

Power mode
Mode Input/Output
DC +12V AC 100~240V / DC +12V
DC +24V AC 100~240V / DC +24V
Accessory
MODE description
PMO5 memory cartridge
SG2 Client SG2 program software
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Size diagram of SG2
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00 00000000
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OUTPUT4XRELAY/BA H H
Qe QY QY QO
a1 a7 a3 s
[
0
12.00
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O 0000 0000 00000000
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TEC®
2 o o © (=] =
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Chapter 8: 20 Points RS485 type M odels I nstruction
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Only SG2-20VR-D, SG2-20VT-D, SG2-20VR-12D do have RS485 communication function.

Communication function

There are many parameters needed to be set before user uses the RS485 communication function. And there are

two ways to set that parameter.

e. Setting parameters via SG2 Client software:
1. In SG2 Client Soft Select Operation>>M odule System Set;
2. Open the dialog box as show below, setting parameters SET 1D, Remote /O and RS485 Set.

Hodule System Set ﬁl
get IDoc=r—"="""""""7"1" Remote T/0
e I

Cutrent ID: 1 * S
\ (" Master 1
Y| Wew ID(00-99): 1 s
=L (“SlELR{E,-’
Set Expand I/0 Others
v M Eeep
I/0 Hum:
1 T [~ C Eeep
[~ Back Light
[ I/0 Alarm  z set
‘ES-?SS_S‘.é-t ....... = DE Format Set
7 .
/ Comm. Mode: |5/N/2 - \l * Unszigned
' Baud Rate: |38400 =| /| " Signed
~ 7
Jet Cancel ‘

e. Setting parameters via keypad button on SG2.

1. Press button to enter main menu.

2. Press UP/DOWN to choose SET menu, and press OK to enter it.

3. Press UP/DOWN makes the LCD to display the options as show below, setting parameters ID SET, REMOTE
[/O and RS485 SET.

. -~

) ID SET 01} RS485 SET 03 _
RENOTE 1/0 N DR SET [l
BACKLIGHT x
N KEEP v

4. Parameter RS485 SET, high bit means communication format and low bit means Baud Rate.
5.  Press OK button to save setting.
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Function parameters:
ID SET 01 > ID setting (00~99)
REMOTE 1/O N S Remote I/0 Mode (N: none M: Master S: Slave)
Function description:
Function ID SET | REMOTE I/O Description
. Up to 2 additional SG2 units can be configured as
Remote 10 function | 00~99 M&S
Remote 1/0 nodes (master and slave);
i . Up to 8 additional SG2 units can be configured as 10
10 Link function 0~7 N . .
Link and ID must be continuous 0~7;
. i MU can be enabled only when no remote 10 function
MU instruction 1~99 N ) .
and 10 Link function;
Modbus RTU slave is effective when no remote 10
Modbus RTU slave 1~99 N . . . . )
function, 10 Link function and MU instruction;
Communication parameters:
Content Data Meaning
0 8/N/2  Data 8bits, No Parity, 2 Stop bits.
. 1 8/E/1  Data 8bits, Even Parity, 1 Stop bit.
ormat 2 8/0/L Data 8bits, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bits, No Parity, 1 Stop bit.
0 4800 bps
1 9600 bps
2 19200 bps
Baud Rate
3 38400 bps
4 57600 bps
5 115200 bps

38400bps.

SG2 default ID SET=1, and REMOTE 1/O=N (no remote 1/0).
SG2 RS485 port default communication format is 8/N/2 (Data 8bits, No parity, 2 stop bits) and baud rate is

The communication parameter setting takes effect after power up again.

TTT1
L
“5555@0@@
/ R4S

MW

W mm |

|._II. Al AZ AQ M

W20

{:}@@ i.ﬁ]ﬂ.ﬂ.ﬁl

;";"

@@@@OO@@
RE485

.f'.f' RE485
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Detail instruction

Remote | O function

Function Description:
Remote 10 function can make one SG2 as master link to another SG2 as slaver; the master can perform its

program, but the slaver can’t. The ON/OFF state of the output coil Q in slaver will affect the ON/OFF state of the
expansion output coil Y in master. In addition, the ON/OFF state of input coil X in master depends on the state of the

input coil I in slaver.

1/0O Address Master Slave
Input Coils 101~10C
Output Coils Q01~Q08

Expansion Input Coils | X01~X0C | 101~10C
Expansion Output Coils | YO1~Y08 | Q01~Q08

Hardware Configuration:

1. Link two “V” type SG2 as illustration show below.
2. Assign left SG2 in the illustration as master.

3. Set another SG2 to Slave.

Set to daver
Set to master

ID SET 01
ID SET 01 EEMOTE I/0 =
FEENOTE I/0 N BACELIGHT X
BACELIGHT by L B L B M EEEFP
I KEEF v SC2master S2slave SG2-20VT-D
SG2-20¥T-D

The program in master isvalid, but the onein daver isnot.

Don’t use expansion DI/DO modules, when remote |/O function is enabled.

Example:
Create a Ladder program as show below is written in master.

X02 Y01
X03 Y02

If input coils 102 and 103 in the Slaver turn ON. X02 and X03 in master will also turn ON due to the influence of
102 and 103 in the Slaver. Obviously, Y01 and Y02 in the master will turn ON, and then it causes Q1 and Q2
switching ON. See the consequence on the 10 interface as shown in below.

I/0 State on Slave Run mode I/0 State on Master Run mode
| .1PE4567890ABC X. 1Pg4567890ABC
21234 Y.[34567890ABC
QMPl34567890ABC EXE

MO 14 : 42 2010.05.09
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10 Link Function

Function Description:

Up to 8 SG2 units can be linked together as the 10 Link Network. Each unit runs their own logic program; the

ON/OFF state of input, output points, and Auxiliary Coils in each one can be assigned to “W Table”, see the next

page for more information. There must be one master (ID=00) and several slavers with the continuous ID number

starting from 01 in the network. The master one does not perform the 10 Link function to the units with the ID

behind the first broken number once the ID numbers are not continuous. For example, the slavers’ ID are 01, 02, 04

and 05, the master just can recognize only two Slaver, ID 01 and 02, the ID 04 and 05 will be skipped.

One controller can use 8 10 Link (LO1~L08). Only one 10 Link instruction can work at Mode 1(Write

mode), and the other 10 Link instructions must be Mode 2 (Grab mode).

The Mode 1: Write the ON/OFF states of the selected coils into the chosen W elements. The available W

elements in the mode 1 depend on the ID setting of that unit, refer to the table in the previous page for more

information.

The Mode 2: Grab the states of the selected W elements, and substituting the state of the selected coil. If the

select coil type is input coil I or X, coil status can’t be changed by the state of W elements.

Hardware Configuration:

1. Link not more 8 RS485 type SG2 as show below.

2. Set all the SG2 in SET menu to No Remote IO.

3. Set those SG2’s ID continuously 00, 01, 02... The max number of the ID is 07.

¢ max. 8 points I/O send per stations

¢ Max 7*8 (=56) points I/O received per station s \

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

Memory list

location

W01~W08

W09~W16

W17~W24

W25~W32

W33~W40

W41~W48

W49~W56

N ol | bW IN|FL|O

W57~W64
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Example:
1. Link 8 20 pointes RS485 models SG2 according to the steps of the Hardware Configuration.
2. Create a ladder program as show below in those 8 SG2.

L 01

101

3. Set LO1 of the SG2 which’s ID =7 as fellow illustration.

MoO1
Mo02
MO03
MO04
MO05
MO06
Mo7
M08

rl 1
giMmol-og |

|1 1 Hon

be7-g4 A

4. L01 of other 7 SG2 set as fellow illustration.

5. Run program and let 101 of the SG2 which’s ID = 7 on. And M01~MO08 will be on state.
6. You will find NO1~NO8 of other 7 SG2 will be controlled by the M01~MO08 of the SG2 which’s ID=7.

re 1
gNol-08 |

| T T Hol

bys7-54
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MU instruction (Modbus RTU master)

MU function performs Modbus RTU communication at RS485 port. There are 15 MU coils can be used in
ladder mode, MUO1~MUOF, and up to 250 MU function blocks diagram in FBD mode.

There can be several MU commands executed at the same time, but only one command can be performed, the

rest are postponed until the performed one is accomplished.

Hardware Configuration:
1. Connect the RS485 port A on each SG2 unit together, also do it to port B, as shown in below figure.

SG2 AB Slave A B Slave A B
MU D=0 D= = T T T T | D=n (2-99)
Py
2. Set SG2 in the SET menu to No Remote IO. ID SET 01
3. SetSG2ID =01~99. RENOTE I.-"'r[:] kﬁ/
BACELIGHT X
N EEEF W
Function mode corresponding communication function code:
mode Communication function code
1 03 (Read Registers)
2 06 (Write Single Register)
3 10 (Write Multiple Registers)
4 01 (Read Coils)
5 05 (Write Single Coil)

The M coil used for Modbus function:

Received (M3D) M3D turns ON after received, then check-up for error. Transferring data to

target address if there is no error.

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F turns ON when the master does not get any response from slaver within

certain time. M3F will automatically reset if M3D reset.

The time of time out is depending communication baud rate as shown in the table below:

Baud rate (bps) Time (ms)
4800. 9600. 19200. 38400 125
57600 100
115200 80

In Ladder mode, there are 5 parameters in Modbus function as shown in below.

| symbol | Description
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@ MU mode (1~5)

@ @ ID number of the target unit: range from 0 t0127

The address of target register in that unit:

1) address is assigned to a constant, range from 0000 to ffff;

—@ e Just do the read/write function to the register with one data
length/address in mode 1 and 3.
® e Do the read/write function to the coil with one data

ONONO

length/address in mode 4 and 5.
2) The address refers to the content of DR coil, and the value of coil
behind this one determines how many register or coil will be read or
write, see the next five pages for more information.

@ DR code, store sending/receiving data from this DR
® | MU code (MUO1~MUOF)

More description and examples to see Chapter5: Relay Ladder Logic Programming-MU (Modbus).
»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

In FBD mode, program, edit and parameter display as shown blow;

I0l BO01

@0l r . \
. " MU Funection &|
MU —
N & Function
MODBU3 : .
mode: 1 Mode |1 = MU Number: |01
ID:-01

Rdd:0003
Data:- 0000

Read register

Remote ID: o1
{0~T7F)
Comm. add:(; ~ DR

{0~FFFF) .
The data length is 1!

Comm. data: OE. |EO =+

Symbol
OK | Cancel

Model FBD display Parameter display

r 1B001 BOO1 NMuo1
Enable Input — o4 o1 | ID=01 « Slaver ID

| 5= Hot V1=0003 <« Register address

L d =

Parameter —» Par= U V2=DREO « Saving data address

More description and examples to see Chapter6: FBD Block Diagram Programming-MU (Modbus) function
block.

% The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.
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M odbus RTU dave function

Function Description:

SG2 unit can be controlled by the computer or other controller using the communication control. PC and other
controller can read and write 10 state, preset value of the elements and the setting of the unit. It also can use to read
the current value of the element and control the Run/Stop mode of SG2. The maximum frame length in
communication format is 128bytes.

Hardware Configuration:
1. Connect the RS485 port A on each SG2 unit together, also do it to port B, as shown in below figure.

ModBus SG2 A B SG2 A B
Master D=0 | - === ID=n(02~99)
T
2.  Set SG2 in the SET menu to No Remote 10. ID SET 01
3. SetSG2ID =01~99. FEMOTE I/0 N
BACELIGHT ¥
N EEEP W
SG2 Modbus protocol

If SG2 receive a correct frame, it will carry out the command, it responses a correct frame to computer or other
controller. If the command that SG2 received is incorrect, SG2 responses Exception code to computer or controller.

e Command format and Response format

CRC verifying range

Slave address ‘ Function code data | Data | CRC-16

e The Response command format, once SG2 receive an unexpected command.

CRC verifying range

Slave address ‘ Function code ‘ Exception code | CRC-16

Command Format:

Slave address Function code Data CRC-16 Exception code
00H: broadcast to all the drivers | 01H | Read coils CRC verifyi
01H: to the No.01 driver 05H | Write single coil For detail verifying For detail,

range contain

OFH: to the No.15 driver 03H | Read registers please refer Slave Address please refer
10H: to the No.16 driver 06H | Write single register register Function Code Exception Code
10H | Write multiple registers | address Instruction

Exception Code

63H: to the N0.99 driver 08H | diagnostic
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Exception Code
The controller responses the Exception Code and send Function Code added 80H to main system if there is error
happened.

Exception Code |Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Command can not be carried out in the RUN mode
53 Command can not be carried out in Cipher mode
54 Data value is over range
55 Reserved
56 Reserved
57 Other error
58 Commands do not match the present edited mode (Ladder or FBD)
59 Reserved
Register Address
Register address Function Usable command
0000H~0016H Coil status (word) address | 03H, 06H, 10H
0100H~012FH Control register 03H, 06H, 10H
0200H~0237H, 0260H Current value of register 03H
0300H~033BH User character address 03H, OH
0400H~043EH Preset value of register 03H, 10H
0500H~05FFH Coil status (bit) address 01H, O5H
0600H~0630H Coil status (word) address | 03H, 06H, 10H New command
0700H~072FH Control register 03H, 06H, 10H for SG2V3
0800H~11EFH Current value of register 03H
1200H~2703H Preset value of register 03H, 06H, 10H
2BOOH~2EOFH Coil status (bit) address 01H, O5H

For more protocol information form ‘R09-SG2-C03V04(SG2V3 Modbus protocol )’.
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Chapter 9: Expansion Module
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Summarize

Digital Input/Output module: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Analog Input module: SG2-4PT, SG2-4Al

Analog Output module: SG2-2A0

Communication module: MBUS, DNET, PBUS, ENO1(TCP/IP), GSM

SG2 V type, H type and K type can connect with expansion module. The maximal connectible number to the

expansion module is: 3 Digital 10 modes, 2 Analog Output modes, 2 Analog Input modules (one 4PT and one 4Al)
and 1 Communication module. If the SG2 system is combined with digital 10, analog 10 and communication module,
it must follow the standard arrangement, “SG2 + digital IO module + analog 10 module + communication module”,
otherwise it can not work correctly.

% SG2-4Al must be the last one of analog module.

DI'O expansion module

Analog input medule
- Max. 3 modules -

.« §C2-SER-A - Temperature Ana‘log input module
+ SGI-8ER-24A " SGLAPT * SG2-4AI

* SG2-8ER-D
* 5G2-8ET-D N

------ WSy RNy NN

Basic unit 7
* AC mput standard type
A00-240VAC, 4VAC)

- 10/20 points: SG2-10HR-A

SG2-L2HR24A Analog out module Commmication module
Communication module zgijgggi A - Max. 2 modules * §G2-PBUS (Profibus DP slave module)
+ EN01 (TCP/IP module) ¢ 8G2-2A0 + $G2-DNET(DeviceNet slave module)

+ DC input standard type
{12VDC, 24VDC)
- 12 points: §G2-1ZHRHT-D
SG1-12HR-12D
- 20 points: SG2-20HR/HT-D
SG2-20HR-12D
+ Communication type
- 20 points: SG2-20VR/VT-D
§GI1-20VR-12D
+ AC/DC input Blind type
+ AC/DC input board type

+ §G2-MBUS (Mo dbus module)

% To all expansion modules (except ENO1 and GSM), the connecting way is the same as shown in above picture.

The method of ENO1 module and GSM module connecting to SG2 is used programming cable PLOL.
2 The number of digital module must be the same with the setting of 10 number in the system setting. Otherwise

The SG2 will work incorrectly.

2 The scan time of SG2 main unit is about 2~20ms without any expansion module. The scan time will be longer
once connecting with expansion module. Connecting different expansion module gets different influence to
scanning cycle. For details, see the table below.

Expansion module Add single module Influence Max connecting num | Max influence to scanning cycle
Digital I/0 module scanning cycle +1ms 3 +1 ms*3=3ms

4PT module scanning cycle +7ms 1 +7 ms*1=7ms

2A0 module scanning cycle +8ms 2 +8 ms*2=16ms

4Al module scanning cycle +13ms 1 +13ms*1=13ms
Communication module | scanning cycle +4~16ms 5 +4~16ms*5=20~80ms

* When setting the preset value of a function block via communication module, the scan time extends about 50ms.
* When SG2 connects with 4PT module, the corresponding 4PT register in SG2 unit will be updated, one scan
cycle update one channel, so four Channels will be update within four scanning cycles.



Chapter 9 Expansion Module 215

There are two kinds of digital models: version 1.2 and version 3.0. They can connect with SG2 together.
There are 3 kinds of connecting way for expansion modules as shown below.
Only the ENO1 and GSM module need to PLO1 to connected with SG2.

Mainframe + digital 10 (V1.2/V3.0) * 3+ 4A1*1+COMM .*1

SG2 V3.x
] IO ] 10 ] 10 ] 4AI ]COM_M.

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
% Digital 10 version can be either 1.2 or 3.0

Mainframe + digital 10 (V1.2/V3.0) * 3+ 2A0*1/4PT*1

SG2V3.x 2A0/
10 10 IO
4PT

»*  digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
% Digital 10 version can be either 1.2 or 3.0
¥ Either 2A0 or 4PT.

Mainframe + digital 10 (V3.0) * 3+2A0*2+4PT*1+4A1*1+ COMM .*1

SG2V3x
] 10 ] 10 ] 10 ] 2A0 ] 2AO0 ] 4PT :| 4AI ]COMM-

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
»*% V3.0: Digital 10 version is V3.0
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Power

The input voltage, current and power consumption for each expansion module is listed as below table:

Module \oltage | Current Power
SG2-MBUS | 24 Vdc 80 mA 1.92w
SG2-4Al 24 Vdc 70 mA 1.68w
SG2-DENT |24 Vdc 50 mA 1.2w
SG2-PBUS |24 Vdc 50 mA 1.2w
SG2-ENO01 24 Vdc 50 mA 1.2w
SG2-2A0 24 Vdc 85 mA 2.04w
SG2-4PT 24 Vdc 55 mA 1.32w

Size

> All the expansion modules’ size is the same as shown below.

Unit:mm (1inch=25. 4mm)

46,50 57.30
5.08 49,30
Z% 31,50
=2A iy
g Raleaie - -
OO J
| |
o RUN o © o )
= I R = - = = I T
o) ~| O 2 No) ~ A
SCEIRA )
PO
] Q00000 ]
%&@\J 500 ‘
3800 Y2—24.90 59,30
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Installation
> All the expansion modules (except ENO1 and GSM module) installation method is the same as shown below.

MLX20[4#8x32]

|

i

|

| om o
g

i

i

|

LONMECTOR
H

- - Mz 34 B I8 Al A2 A Input 21 5z %3 2
T e T B T T it 10 T ﬂ_“’“‘c DID ISR FRESS-BUTTON
'| fi LN AC1III-2‘40%
DC 24V Input Bx DOAT A2 D~104) 56 _
T TECR

’ TLON \‘
> 8

?‘U 5G2-12HR-D =} e

Output 4 x Relay / 8A \ KEMOEY @(1@(@%@ \—
%p @;;2@ l@;? '@Q{? ‘ | @@@@@ Din Rail

-

3 R \
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(8] =N

D BhObAEAE R
43 A )
DoV Inpdt 83 DCATAZ D~10V) L LN AL 100~2400 MQXEG(#SXﬂ?}
o =
TECER

PN
\

SG2-BER-A

SGA12HRD Ouiul + % Relay (24
Output 4 x Relay /aa || HERORY FENELTER — QGQO(%?
Qe 0L QO QO G0 Oﬂ@
o1 v [rx] 0d K] e

Ny ey

= D= [
= D= [

mm2 0.14..15 | 0.14..0.75 | 0.14..25 | 0.14..25 | 0.14..15

AWG 26...16 26...18 26...14 26...14 26...16

—n— Ce =
ves @ n
(0.14in) @ c Ib-in 5.4

DANGER:

HAZARDOUSVOLTAGE

Cut off all power before maintenance

Electric shock will result in death or seriousinjury.
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Digital 10 Module
The SG2 must set the number of expansion 10 when connect with expansion module. The method of setting 10

number is shown below.

1) Keypad

2) SG2 Client software

Nodule Syztem Set |)(|
—aet ID —Remote I/0—
& 10
Current ID: I 1 .
{~ Master
New ID{00-99): I 1
= Zlawe
—Set E —0thersa
v M Eeep
[T C Eeep
[ Back Light
I/0 Alarniﬁ_f [~ 2 Set
~R5485 Set— 2 ~DE Fomat Set——
Comm. HDdE:IE,-"H,-"E vI & Unsigned
EBaud Rate: I334DU 'I  Signed
Set Ea.nu:ell
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Expansion display State

Expansion Input state Expansion
H ON Output state
J OFF B ON
L] OFF
Expansion b"‘,
module state: :
e Sc2AOHRA - N
e Not Linked P — RTC: year month day
[J Not Set

R @ @

Installation and Wiring
E type of expansion module: SG2-8ER-D/8ET-D, SG2-8ER-A/BER-24A

€

® 5G2-44l
é 5G2-8EH-D — v 11 w1 C1 PE
2 h - QOO0
(1) power ports INPUT X1 X2 X3 X4 ! T oo
nput K2 XS 4xDC
K"": QOO0 (Z)flex installion trilby (N QOO Co
L M AC 1002400 + - oC...
o (Z)input ports QO
/® (@) status T
Fin ,@ LED light
@ (Sibutton sa2-8gk-a 100 2”: .
J— (B)output ports INPUT %1 X2 X3 x4 Epﬁz;ﬂ__mwmm
Ouprt 4 Reby B A% AL QQOO OOO
Q;PQQ«QQ Diinkeer LN AR 12 W2 c2 PE
CO ]
GHOOLY N ——— - CO0000
+ a — 13 W3 C3 14 V4 C4

o —
3 €
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Wiring
1) 24V DC power input

@

+

E ‘ ‘ ‘ ‘ Fuge 1
THIO Y ©
B EEEER s o

+ - oo a5A ®
ele ===
[9le]

SG2-8ER-D/SET-D

2) 24V/100~240V AC power input

zavmtg

100,240V~ ¥O A
50/60 Hz N 1))

C|

INFILT | ®1 K2 X3 X4

4G OOOO
L N A ...

o0

e L ———

SG2-8ER-A/S8ER-24A

3) Relay Output

QPO
ooy
2.2t A Lre D - =5 o4
50/60 Hz o i 4 } * \Q\‘
or 12125V — N/- Elj 7j‘: 7J\‘U (R U
12,260V S0/61 Hz o= | 12,125V —
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4) Transistor output

| scasETH "~
OUTPUT 4 x TR/0.5A

QOOQO

Yl Y2

2y — —F |

or N
. oot by

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

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

®-Inductive load

% AC inductive load needs to connect Surge absorber in parallel way to absorb the noise if the SG2 output
terminal is the relay type. DC inductive load needs parallel connect commute diode if the SG2 output terminal is
the relay type. The specification of inverse voltage for commute diode should be more than 5~10 times the rated
current of the circuit, and the specification of positive current of diode should be more than load current.
Inductive load needs parallel connect commute diode if the SG2 output is transistor.

Digital 10 module and Analog module both have indicator light in orange color. The state of indicator light in
different operation state is the same. The state of indicator light is shown below.

HEDQMKEIKAMAZ |[[ rpn w0 an

gg_@@@@@%@% i

D2y wprt 3x DC@E182 O~100 L N fcimmzdw
| TECD + Running status of expansion module

_____ mZ m. 50
I r I
I I Flick (3Hz), expansion module is fault
I N >
I N »- —data transfer error
L ———— ] _ - .

SH2AZHRD connecting is error with module before

b overt ex Remyima |

sEEwE=EE

RSN
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Analog Module

The maximal connectible number of Analog expansion module to SG2 is 2*2A0, 1*4PT and 1*4Al.

Analog I nput Module 4Al

The 4 channel 12bits analog input module, 4Al, has the corresponding registers, A05~A08, DREC~DREF,
DRE4~DRET7. It can accept either 0~10V or 0~20mA signal, the range of the measured value is different which
depends on the input signal mode. See the below table for more information.

content standard
Mode voltage current
Analog output range ov~10Vv OmA~20mA

Differentiation 10mvV 40pA
Digital output 0.00v~9.99Vv 0.00mA~20.00mA

. A05~A08 0~999 0~500

Register

value DREC~DREF 0~4095 0~2047

DRE4~DRE7? 0~2000

Definition +2.5% +2.5%

The current value of 4Al input displaying as shown below:

A0L=01, 36Y Press key: A0E=05, 44mb
A0E=0Z, 5TV SEL+— p | A0B=10. Zbmd
A0T=03, 94Y «SEL+= AOT=15. TEmA
A0E=06, 21V A0E=20, 00mb
Wiring
= 0-11V Analog =~ L-20mA Analog
Fuse 1 2 Fuse 1 2
+ — o+ —
2LV ® d Tr—re 26V ® T T—-ee
- ’7 -
2000 =222
[0]@) [0]@)
@ RUN @ RUN
il il
00000 C00QO
LI5o00co LI-so000o
13 v3 a4 v4 ca €L 13 v3 a4 v4 ca 1
L] [ L
T Ly g L I i R o
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Temperature Input Module 4PT
The 4 channel 12bits temperature (PT100) analog input module, 4PT, has the corresponding registers with
ATO01~ATO04.

content standard
Temperature input range -100°C~600C
Digital output -100.0°C~600.0C
Differentiation 0.1C
Definition +1%

The input value of SG2-4PT is over range if wiring error or no input, SG2 will not update the corresponding
channel, and the corresponding Error coil (M) turns ON.

coil AT number

M34 ATO01 SG2-4PT channel 1 error
M35 AT02 SG2-4PT channel 2 error
M36 ATO03 SG2-4PT channel 3 error
M37 AT04 SG2-4PT channel 4 error

The current value of 4PT input displaying as shown below:

ATO1==0100. 0°C Press key: ATO1=-0148.0°F

AT0Z2= 0600.0°C SEL+— > AT0Z= 1112.0°F

AT03= 0193.2°C |—SEL+< AT03= 0379.7°F

AT04==0017.1°C AT04= 0001.2°F
Wiring

oc oy & [ ' J
f A2 B2 b2 il
) OO000O
- + - DC 24V il
a9
&> mun N~/
& ~
’ (o o)
Y

——TPT100 }J

I PT100 )—‘

PT100
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Analog Output Module 2A0

SG2 main unit can connect with two 2-channel, 12bits analog output module, 2A0, at the same time. The close
one will be auto-assign to AQ01~AQO02, and the other is distributed to AQ03~AQ04. It can out 0~10V voltage signal
or 0~20mA current signal, and the data in the 12bits data register, DRD4~DRD?7, will determined the output of AO
channel. See the below table for more information.

content standard
Mode voltage current
ov~10v OmA~20mA
Analog output range  |Load impedance should be|Load impedance should be
bigger than 500 Q smaller than 500
Differentiation 10mVv 40pA
Digital output 0.00v~10.00V 0.00mA~20.00mA
Register | AQ01~AQ04 0~1000 0~500
value | DRD4~DRD7 0~4095 0~2047
Definition +2.5% +2.5%
The output mode of AQ is set by the current value of DRDO~DRD3
Output Mode
) ) Mode DRDO~DRD3 data definition
Register | Register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQ02 DRD5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQ03 | DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ04 | DRD7 DRD3 4 3: Current mode and keep value when stop;

> Analog output works in mode 1 if the value of the mode register, DRD0O~DRD3, is larger than 3.

The appearance of AQ value on the HMI screen
The HMI on SG2 displays the code of selected coil when SG2 at STOP mode, and showing the current
value at RUN mode, see the below figure to get more information.

Analog Ouput Set g| STOP display RUN display

Mode Preset - -
cn [t <][x =][a00 AQ01=09. 7TV 001=09. 7TV

Voltage mode, reset value when

atop DRD4--AQ output:08.77 ¥ AE03= A01 BOOS=02,10Y
AO0A=DEZF mb AQ04=00, O0mé
ciz |2 w|lu  «|[2047

Current mode, reset value when
stop DEDS—AQ cutput:20.00 ma

When AQ mode is in current mode, the relationship among

cas 3 >[[a x|m the DR, AQ output and display value is shown as below:

Voltage mode, keep value when stop

cia 4 w||or  w|[sf

Current mode, keep value when stop

DRD5=2047, AQ02=500, display: 20.00mA

Cancel |
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¥ When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

3 Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD?7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

% More information about expansion analog input to see: Chapter 5 Relay Ladder Logic Programming —AQ
(Analog output).

Wiring
\Voltage output Current output
[ a8 [4
(N (Y
]_7 1 N T 1 NN
1 + - D@ zav 1 + - DCzav
|/ Y I/ ™ Y If Ty
S NS AN
i o~
.
o) O
000.
ZA0
YaTaYaTa N7 NN
C_/ AN ANAND. O '( ) AN (,)
E : I/'\I/'\Ir"\l./‘\lf‘\f\ ] _: If‘\ f\”f‘\/’_\ N
NANANAND AP AN, ANV ANVANY AP A
C1vi 1 c2vz | C1vlt 1 G2Vv2 2
L D P P P
Lo |l @ Lo |l o |
current output
External voltage output External
equipment equipment
shielded Tuisted pair |4z
_,i I
240 2A0
24v 24V + 24V 24V
+ @ |
C_) Y = ov
0V oy

POWER SUPPLY POWER SUFPLY
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Communication Module

MBUS Module

Summarize

MBUS module makes SG2 without the ability of communication control be controlled with other controller via
RS 485 Modbus protocol. MBUS just can make SG2 work as slaver, responses the request of master, but it can’t
work as master. MBUS makes the scan time of SG2 become longer; and it depends on the content of the
communication command. Normally, the extended time is less than 20ms, but it will be 100ms if the order is to set
the preset value of function.

MBUS Cell Configuration

(D: Connecting port

2): Power

(3): SW2, 2-bit switch (terminal resistance selection)
@: RUN, running LED light

®: COMM. Communication LED light

®: Error, state LED light

([@: RS 485 port

(®: SW1, 8-bit switch (set format of communication)
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Connect with electrical source
Input 24VvDC

24V /zf@

+ - DE 24V

OO @ll\H

k/_//

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(2-Surge absorber.

Communication set
The MBUS communication baud rate and format can be set by 8 switches (DIP), SW1.

Baud rate
SW1-1~SW1-3 set communication baud rate is 4.8K, 9.6K, 19.2K, 38.4K, 57.6K as shown below.

SW1-1 SW1-2 SW1-3 SW1-6 | Baud rate (Kbps)
OFF OFF OFF OFF 4.8
ON OFF OFF OFF 9.6
OFF ON OFF OFF 19.2
ON ON OFF OFF 38.4
* * ON OFF 57.6
* * * ON 384

> * can be ON or OFF

Parity bit and stop bit

SW1-4~SW1-5, set stop bit and verifying bit
SW1-6, assembled setting
SW1-7~SW1-8, reserved

More information as shown below:

SW1-4 | SW1-5 | SW1-6 | SW1-7 | SW1-8 | Stop bit, parity bit, assembled set

OFF OFF OFF * * 2 stop bits, no parity bit

OFF ON OFF * * 1 stop bit, no parity bit

ON OFF OFF * * 1 stop bit, 1 odd parity bit

ON ON OFF * * 1 stop bit, 1 even parity bit
SW1-1~SW1-5 are inefficiency,

* * ON * * communication format is default as

38.4Kbps, 2 stop bits, no parity bit

2 * can be ON or OFF
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Address

The ID of MBUS module, whose range is from OH used for broadcast address to 63H, must be the one of the ID

setting of SG2 basic unit. Modify the ID number of the SG2 main unit, this new ID is effective when restart the

power or it dose not receive any communication command within 0.5s.

LED statedisplay

Error

flick quickly(5Hz)

Verifying bit error,
Length of data respond
error, CRC error

connection  between
SG2 and COMM.
Mode is credible,
describe  environment
interfere.

code State indication Error type and reason Manage method remark
S6H The error LED light | The connection between | check-up  connection | The question is connection
flick slow (2Hz) SG2 and COMM. Mode | among SG2, 10 mode | with the mode before it if
is improper and COMM. Mode there are many expansion
modes.
S5H The error LED light | SG2 set error: 10 number | check-up SG2 set
is ON set is different from
factual.
51H The error LED light | ModBus order error: check-up the order and
S4H | flick slow (2Hz) data frames, function | communication  set
code, address of register, | according COMM.
CRC, data unseemliness, | protocol
verifying error, etc.
S9H The error LED light | COMM. data error: Make sure the

¥ More information to see R06-SG2-MBUS-D01V31(SG2-MBUS Communication User Manual).
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DNET Module

Summarize

DNET makes SG2, which doesn’t have the ability of DeviceNet, to work in DeviceNet network. At DeviceNet

side, DNET is a GROUP 2 ONLY equipment, slave equipment in this network. At PLC side, DNET communicate

with SG2 through SG2 COMM. Port, it is point-to-point communication equipment.

DNET is together with SG2 as one slave equipment in DeviceNet network.

DNET Cell Configuration

DNET function description

Support predefine master slave connection
Support predefine explicit message connection
Support predefine poll IO message connection
Support explicit and 10 message fragment
Support duplicate MAC Id check

UCMM incapable device

No bit-strobe 10 message

No change of state and cycle 10 message

No device communication faulted message
No device heartbeat message

No device shutdown message

: 24V DC power supply port
: Network state LED light NS

: Mode state LED light MS
: 5-pin DeviceNet port
: Button

@ @ ® e oo

: Linker

(@: Port connection with SG2

®: SW1, 8-bit switch (set network’s ID and
baud rate)

©@ : SW2, 2-bit switch (network terminal
resistance selection)

(0: Flexed installation feet
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Connect with electrical source
Input 24VvDC

— 2LV Zi@

- DG 24V

00 "]
J&el 1 1L

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(2)-Surge absorber.

Connect with DeviceNet network

Using 5-pin network tie-in connected DNET to DeviceNet bus. Please use network tie-in and cable ordained by

ODVA. The style of cable decides the maximal length of cable and baud rate of communication at more degree.

O] 1 V- 1: GND black
0 2 Il CAN L 2: CAN_L blue

0 3 ! Shield 3: Shield no color
ol 4 L CAN H 4: CAN_H white

¢

Address and Baud rate set

In equipment network, each slave node needs a difference MAC ID, and the maximal number of ID is 64 (0~63).
The address of node can be set by SW1-1~SW1-6 of DNET oneself mode. And the baud rate of communication can
be set by SW1-7 and SW1-8, the baud rate set must be the same as equipment network.

SW1_1~SW1_6: ID in network

SWI-1 | SW1-2 | SW1-3 | SWi-4 | SW1-5 | SW1-6 ID
OFF | OFF | OFF | OFF | OFF | OFF 0
ON | OFF | OFF | OFF | OFF | OFF 1
OFF | ON | OFF | OFF | OFF | OFF 2
ON ON | OFF | OFF | OFF | OFF 3
OFF | OFF | ON | OFF | OFF | OFF 4
OFF | ON ON ON ON ON 62
ON ON ON ON ON ON 63
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SW1 7~SW1 8: Baud rate

LED statedisplay

1)

2)

SW1-7 | SW1-8 | Baud Rate
OFF OFF | 125K
ON OFF | 250K
OFF ON 500K
ON ON Reserved (default baud rate: 125K)

DNET has two LED lights, watching itself and communication Bus’ state.

mode state LED (MS)

Double color LED (green and red) indicates DNET state.

Module statusLED | Explanation Correct or prevent fault

Off No power Power up

Green on Normal operation status No

Green flash No connected with SG2 basic unit Connected with SG2 correctly.
Red flash Connect with SG2 but communication error. | Set SG2 10 number correctly.
Red on Device hardware error. Use a new module.

network state LED (NS)

Double color LED (green and red) indicates equipment network bus state.

Net statusLED

Explanation

Correct or prevent fault

Off

-No power.
-The device is a single node in the net.

Power up.
Add other device in the net.

-Communication error and restart

Green on Normal operation mode, and connected | No
with master.
Green flash Normal operation mode, but not| No
connected with master or had be set free
Red flash 10 connection time out, waiting green | No
flash after a few seconds.
Red on -Dup MAC ID check error Replace node address and

power up again.

»¢ More information about protocol and EDS file to see:
R06-SG2-DNET-D01X30(SG2-DNet user manual)
R09-SG2-DNET-C02X30(04D2000C00020300).eds
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PBUS Module

Summarize

PBUS makes SG2, which can’t work in ProfiBus DP network, to work in ProfiBus DP network. At ProfiBus DP
side, PBUS mode is a gateway, a slave node in network. At PLC side, PBUS communicate with SG2 through SG2
COMM. Port, it is point-to-point communication equipment.

PBUS is together with SG2 as one slave equipment in ProfiBus DP network.

PBUS Cell Configuration

(D: 2-bit switch (terminal resistance selection)
2): 24V DC power supply port

3): Power indicate light

@: BUS indicate light

®): Port connection with SG2

(©: 8-bit switch (slave node ID set)

(@: 9-hole PROFIBUS DP socket
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Connect with electrical source
Input 24VvDC

24V 7i@

4+ - DB 24V

OO N*QQ

\/_//

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(2-Surge absorber.

Connection with Profibus Net
Using 9-hole pin to connect with PROFIBUS DP bus, please use the regulated pin and cable.

Ports assign:

05 p!
95 © *
o B
8 Ll .
O 3 3 — B-Line
O Il
o 7, 8 —r A-Line
b0 © 5 — 2M
\C}'/ 6 —i 2P5
Y,
NO. name description
1 reserved
2 reserved
3 RxD/TxD-P (B- Line) Send/receive data (positive)
4 reserved
5 DGND (2M) Digital GND
6 VP(2 P5) +5V DC (supply bus expansion)
7 reserved
8 RxD/TxD-N (A-Line) Send/receive data (negative)
9 reserved

234
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Baud rate adapt oneself and address set

After PBUS mode powers up, it can identify the baud rate on Profibus automatically when at least one master
sends right message. The baud rate range is: 9.6Kbit/s ~6Mbit/s. In equipment network, each slave node has a

difference ID, and the maximal number of ID is 127 (0~126). Its ID can be set by 8-bit switch integration on itself.

SW-1 [SwW-2 [Sw-3 [Sw-4 [SW-5 [Sw-6 [Sw.7 [Sws8 [ID
OFF | OFF OFF OFF OFF |OFF |OFF [~ 0
ON OFF OFF OFF OFF |OFF |OFF |~ 1
OFF | ON OFF OFF OFF |OFF |OFF [~ 2
ON ON OFF OFF OFF |OFF |OFF |~ 3
OFF | OFF ON OFF OFF |OFF |OFF [~ 4
— —— *

ON OFF ON ON ON ON ON * 125
OFF | ON ON ON ON ON ON * 126

2 The SW_8 bit is reserved.

LED statedisplay

PBUS module has two number of double color LED (green and red) used for fast diagnostics, to indicate the state

of COMM. Bus and itself.

1) power LED

State of LED Description

Green ON natural

Yellow (red and green) flash (4Hz) | Hardware error

Yellow (red and green) flash (2Hz) | 10 number error

Red flash (2Hz) Connection with SG2 error
Red flash (1Hz) Read/write order COMM. With Network bus error
OFF Power down

2) BUSLED

State of LED | Description
Green ON Connect with DP Net and communication right
OFF Not connect with DP Net

¥ More information about protocol and GSD file to see:
R09-SG2-DP-C04 X 30 (SG2-PROFIBUS-DP manual E)
TECO_SG2.GSD
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ENO1 (TCP/IP) Module

Summarize
ENO1 makes SG2 to work in TCP/IP network, read, write and monitor program by software PC Link.

ENO1 Cell Configuration

(D: 9-hole socket (PLO1 connect with SG2)
(2): Flexed installation feet

(®): TCP/TP port

@: Button

®: Power indicate light (orange)

©: 24V DC power supply port

Dimensions
Unit: mm (linch=25.4mm)

315
2-¢1 50 5
+ - pozav lr ©
SN
Ol oo O oo|LN 7[ =)
: j |
L °
& J+ 493 i
= 573
593
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Connect with electrical source

@

]

VIV
7?@

4+ - DG 24V
N

J—

’74,/

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(2)-Surge absorber.

Communication (product EN01)

00_GH0A00NS
o)
XA
% I- S0 1 i o o o
D
CABLE:PLO1 C—
24vDC A e
— }/ —
o--E |I Ir'f.
!l pEDd \ \ NETWORK
m-ﬂ_'l\ \"\\

Verification Check: If powered up correctly, the ENO1 Evaluation Board power LED indicator lights orange and

remains on.

Install Device

1. Select dotnetfx.exe and Run.

2. Select XPortInstallerSetup.msi and Run.
3. Select red32bit_3.0.0.2.exe and Run.

Note: Obtain the software from supplier and after you complete the installation, please restart your Computer.
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Configure
You can use Local area network or Ethernet to configure this module. In the Ethernet this module need to have
the IP address that can visit. You can obtain the IP address through the Network address Translation or The manager

of the Ethernet. In the Local area network, please be sure to follow the procedures given below.

1. Click Start in the Windows Taskbar — Programs — XPortlnstaller — XPortlnstaller.

2. Click the Search icon Search  and choose it.

_lnyx]

File Edit W¥iew Action [Device Help

O @ @8

Search  Assign IF Ping Tpdate

® 5

lperade Telnet Web

G oup E Device -

= (unlmown) 0 . 00204 A | Firmware Type iz

Firmware Version 1.80

Te..doy To_ . (unloown ]

A. Hardware Address

The format: 00-20-4A-XX-XX-XX, where the XXs are unique numbers assigned to the product.

B. IP Address

ENO1 must have a unique IP address on your network. The systems administrator generally provides the IP
address, subnet mask, and gateway. The IP address must be within a valid range, unique to your network, and in

the same subnet as your PC. The format: 0.0.0.0 (e.g. 10.128.19.119).

3. Click the Assign IP icon@.

S hssion I7 Aidress x| x|
Hardware Address’ (e g 00-20-4A-14-D1-18) Hardware Address: (e.g 00-20-4A-14-01-18)
IDD*ZD%A*BE*AB*BE |00—20—4A—85—A3—BE
Cancel | Cancel |
IF hddress to assign: (decimal dot notatiom) IF Addrezs to assign: (decimal dot motation)
|10.128.1'|'.5 |0. 0.0.0
Click the Assign I P icon Enter the IP address Format and click OK

Note: Enter the IP address Format: 0.0.0.0, and click OK.

Waiting for about 10Sec and the window displays in your window, click OK.

Adding 0.0.0.0 i x|

The requested address is not valid in its context
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4. Click the Search icon ssash  and choose it.

=]

File Edit V¥iew Action Dewice Help

C e @39 5 %

S @ c‘ “ .
Tperade Telnet Neb

Search Assign IF Ping Update

IF Address Hardware Address B Device =
] Firmware Type Xz
Firmware Yersion 1.80
Froduct Type (andmuown)
El Email Hotification

@
5. Click the Ping icon 'Firz — Ping button. The results display in the Status area, make sure the unit is properly

attached to the network and that the IP address assigned is valid for the particular network segment you are working
with. Click the Close button.

x

IF Address

Jio =818 11s | Ping | Clear Status |

Status:

-
Pinging 10. 128.19. 119 with 32 bytes of data: _I

Eeply from 100128 19.119: bytes=3Z time<lms TTI=64
Reply from 10.128.19.119: bytes=32 time<lms TTL=64
Eeply from 10.123.19.119: bytes=3Z time<lms TTI=G4
Eeply from 10.128.19.119: bytes=32 time{lms TTI=64

Ping statistics for 1012819119

Fackets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimun = Ons, Maximan = Ons, Average = Oms

6. Click the Ports. Rework the Baud Rate member, Data Bits member, Stop Bits member. But make sure these

members accord with the Main type module. Write down the Local Port member: 10001. When you are finished

then click OK. Click the Update Settings button to save your settings.
Notel: We recommend Baud Rate: 19200bps; Data Bits: 8; Stop Bits: 1; Parity bit: no parity.
Note2: When you click the Update Settings button to save your settings, the “status: online” will turn to “status:

busy”; Waiting for about 5 Sec. the “status: busy” will turn to “status: online”. After this you are configuring

successful.
- FER 2%

Eils Bt ies betioa Device Ealy

J"} *. B a 9 ; "_i] Hembers: Fort | properties:

Sewch AwignIr  Fizg | Vplate | Upgrade  Talast  Rab :_ -

Trps T [reng [iF adtiins [ Werbowrs Aadresn [5 | tetiry Comter ] =] J _"I [:::- I}l | d

ET T u;-...:lv...... 5 ‘l Band Rats 19200 :]
o Data Bits 8
ey Flow Control Nome

B Batwerh . Farity Hone

wierey sen Click Ports oo T :

Zobaat 0000 ] UDE Datagram Hode
H OIRCanfi puraklsFing
Tin &

Datagram Mods False
m
tnz = ::> Datagram Type 00 ~

heceptPassiveConnection

¥hether or not incoming network
[ e c
— Add Tenowe connections are accepted for this-

Farts
Tha mirial port sattings For the ivica

. . [ ] _cma
= S i

4
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7. Click Start in the Windows Taskbar, — Programs — Lantronix — Redirector — Configuration. Click Com

Setup button, A Port Setup dialog box displays; Click all the logical ports to which the PC will be redirected.

I
Port Configuration
Advanced | Rediect | EOTEME 'I To: Move s [~ Coml [ Comil [ Cam2i
= [ Com2 [ Comi2 [ Com22
Cam Setup | Move Dnﬂnl [V Com3 T Coml3 [~ Com23
[~ Silent Mode add P i [~ Comd I~ Coml4 [ Com24
—I Click Com Setup [ Coms [ Coml5 [~ Com2s
Port Settings | “Web Corfiguration | Hemove | [~ Comé [~ ComlE [~ Com2B
[~ Com? I~ Coml?7 [~ Com27
Status: Ildle :> [~ Com8 T Coml® [~ Com23
[~ Comd I~ Coml3 [~ Com23
QI Disconnect Help | Save | Cloze: | [T Com10 [~ Com2d [~ Com3d
o i

8. Clik Add I P button

IP Service Sat x

Host: [1012819119 Flost: 1012819113

TCRPart |— . TCFPort: |1uuu1

DK I Cancel | 1] 4 I Cancel |

Enter the hardwar e addr ess Enter the Local Port member and click OK

Note: The Host member is the Automation obtain IP to your unit (e.g. 10.128.19.119);
The TCP Port member is the Local Port member: 10001.

9. Click Port Setting button; Choose the Raw M ode option and click OK

i
[~ Timeout Beconnect [~ Foree ve Protoso!
[~ Server Reconnect [~ Mo Met Close
[~ Inband Listen [v Raw Maode
I= | - = .
I? = Connection Timeout IEI = Fieconnect Limit

oK |

Help |
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10. To hide the pop-up window, check Silent M ode on the Com Port Redirector Configuration window.

r-"‘ Lantronix Bedirector Configuration

R

= |

Part Configuration
Advanced Rediect |COM3 = 14
! Move Up
10.128.19.119:10001 4
Com Setup Move D wl
7 Sient Modd asdip |
Part Settirgs | ‘wab Configuration | Bemove I
Status: [Idle

_o_j Dizconnect Help J Save J Close I

11. Click Save button and Close button.

Note: After completing this Configure, you can Link and control your product.

Choose the Com port and click Link button.

Link Com Port X
Selecting COM SG2LADDER &|
{~ COM 1 PORT (~ COM 5 PORT —
(~ COM 2 BOR (~ COM & PORT
= oM 3 PO I ~ COM 7 PORT > !E Cormect Successfully!

© COM & PORT ( COM 8 PORT

Mode

f* Single

" Search ID | |

link | |
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GSM Module

Summarize

With a GSM module, SG2(V3.2 and above vision)/TP03 can be monitored and controlled by sending and
receiving short massage. Module support dual band EGSM900MHz/DCS1800MHz, those frequency channel support
all the world except North America.

GSM Caéll Configuration

(D: Flexed installation feet
(2): 24V DC power supply port

(®: Mode state LED light MS

@: Network state LED light NS

®: Button

®: SIM card port

[@: 9-hole socket (PLO1 connect with SG2)
®: Antenna (SMA port)

(©:Sucked type antenna (SMA port)
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Connect with electrical source

Input 24VvDC
+ —
1
— v N
DG 24V ANT.
IO,
1%
—lvs v A
T~

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(2)-Surge absorber.

Insert SIM card

Step 1: uncover the tag paper;
Step 2: insert SIM card, as the picture above show;
Step 3: recover the tag paper;

Warning :Beforeinserting and removing SIM card, must cut off the power of GSM module.

243



Chapter 9 Expansion Module 244

Installation of antenna

J—
| ocen
| oceav ot

oo ©

[ % ©

* Sucked type antenna can attracts to any metal form.

Connect to SG2 with the PLO1 cable

DDDDD ANT. <|-><N) HEZBUER
* = AC 100~240V INPUT 6 X AC
[%1%) AC 10D0~240V  INPUT & X AD

—J
L)
4
[ ]
PN
8%

SG2-10HR-

DUTRLT A XKRELAVIBA [

SR-A

TP03-302°PC

F TPO3
i da
48484448
00000909 Q
20800022

C )
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LED statedisplay

GSM module has two number of double color LED used for fast diagnostics, to indicate the state.
MS: Module State LED

State of LED Description

ON when the moment | Power on program initialization
power on, then OFF

ON Link to PLC normally

Flash (2Hz) Fail to link to PLC

Flash (1Hz) System configuration mode
Flash (5Hz) Hardware error

OFF No power

NS: Net State LED

State of LED Description

Flash (5Hz) Search net signal (about 20s)
Flash (0.5Hz) GSM net ready, signal weak
Flash (1Hz2) GSM net ready, signal strength
ON Network error

OFF No power or module error

% More information to see “SG2-GSM Module User Manual”.
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode ............coceucee.e.
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
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Appendix A: Keypad programming in Ladder mode

Operation Sample:

2.3 4.5 16:7,8 | Column
Line 1 L ADDER
F UN BLOCK
PARAMETER
R UN
Procedure 1: 4-5 6-7-8 - Column
Press ‘OK’ Line 1
Enter LADDER Edition
Procedure 2 : -1 23 4-5 6:7-8 - Column
Press ‘SEL’ Linel] I 0 1
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : -1 23 45 678 - Column
Press <1 3 times Line 1& 01
2
. 3
(Press ‘T 1’, and the digital cursor 4
located will change from I to G).
Procedure 4 : -1 23 45 6-7-8 - Column
Press ‘SEL’ Line 1 g 01
2
(start /end modifying parameter) 3
4
Procedure 5 : -2-3 -4-5 -6-7-8 - Column
Press ‘—’ 2 times Linel|q 0 1
2
(Press ‘«— —”, 3
the cursor located in digital) 4
Procedure 6 : -1 -2-3 “4-5 c6-7:8 - Column
Press 1" for 3 times Linelf{q 0 4
2
(Press ‘T 1, 3
the digital the cursor located will 4
change from 1 to 4)
Procedure 7 : 1 2-3 45 “6-7-8 ;Column

Press ‘<’ 2 times

Linel|q 0 4
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2
(Press ‘SEL’ + ‘«— —”’ 3
to move the cursor to the position 4
Required revision.
OR Automatically Link ™.
Procedure 7 : -1 RVEE -4-5 -6-7-8 - Column
Press ‘OK’ Linel|q 0 4 —-
2
(Move the cursor to character in 3
column 3) 4
Automatically Link
OR Wi
Procedure 7 : T _-2:3 -4-5 -6-7-8 - Column
Press ‘—’ Line 1{q 0 4'.
2
(move the cursor to the link location 3
in column 2) 4
Repeat the step1~7, and input MO1, 103 Instruction to column 3, 5. . - ]
Procedure 8 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘OK’ in Column 5 Linel[q 0 4 —MO0 1 —103— [0
2
(move the cursor to the character in 3
column &) 4
Procedure 9 : -1 -2-3 4-5 “6-78 - Column
Press ‘SEL” LinelqO4—M01—IO3—‘(QO
2
(when the cursor located at character 3 i
and digital, press ‘SEL’ to show 4
“(Qor :
Auto Add “(”
Procedure 10 : -1 2-3 4-5 6-7-8 - Column
Press ‘OK’ Linellq 0 4 —MO0 I —103— (l@o
2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : -1 -2-3 4-5 -6-7-8 - Column
Press ‘—’ 3 times Lineljlg 0 4 —M 0 1 —1 0 3 —( QO
2
(Move the cursor to column 1 and 3
Line 2.) 4
Procedure 12 : -1 -2-3 4-5 “6-7-8 - Column
Press ‘—’ 3 times Linellg 0 4 —M 0 1 —1 0 3 —( QO
2 I
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(move the cursor to column 2) 3

Note: never press ‘SEL’ before hand

Change Wire ‘—’to ‘ I’
».

Procedure 13 : -1 . -2-3 -4 - -6-7-8 - Column
Press ‘SEL’ Line I{q 0O 4»I MO0OI1l—103—(QO0°11

2 "
(A vertical line emerges) 3

4
Procedure 14 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘OK’ Linellg 0 4 + MO0 1 —103—(QO01

2 - |
(Move the cursor to character in 3
column 3.) 4
Repeat the step 1~7 and key in ‘r0 3’ , * —’ at Line 2 and column 3~6.
Procedure 15 : -1 -2-3 4.5 678 - Column
Press ‘OK’ in column 5 Linellq 0 4 + MO 1 —103—(QO01

2 Lr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : -1 2-3 4-5 6-7-8 - Column
Press ‘SEL’ Linellq 0 4 +MO0O1—103—(QO01

2 Xir03 — (QO0 1
(When the cursor located in digital 3 2_
or character, press ‘SEL’, ‘Q01’° will 4 ]
emerges) ;

Auto Add “(”

Procedure 17 : -1 -2-3 “4-5 “6-7-8 - Column
Press <1 for 5 times Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 — (Co1
(Press ‘SEL’ + T |’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘—’ 2 times Linellq 0 4 +MO0O 1 —103—(QO01

2 Xiro03 —— (Co_1

3

4
Procedure 19 : 1 2-3 45 6:7-8 - Column
Press T for 6 times Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 — (CO0 7
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(The digital 1 the cursor locating 3 '
will change to 7) 4
Procedure 20 : -1 2-3 -4-5 6-7-8 Colirmn .
Press ‘OK’ Line 1 c 1 ] Auto Elt.er. Function
AL o w A | ;:Block Hdition
(Auto shift to FUNCTION BLOCK 3 l o ooo0o0 } cCo07
and the counter input parameter) 4L o w
Procedure 21 : -1 -2-3 -4 - -6-7-8 - Column
Press ‘ESC’ back to Linellq 0 4 T MO0 1 — 1 3—( Q01
LADDER edition screen 2 Liro03 —— (Co
3
4
Delete the Program Element
-1 -2-3 4 - “6-7-8 - Column
Linellqg 0 4 + MO0 I — 1 3—( Qo1
2 Liro03 —— (CoO
3
4
Procedure : -1 -2-3 -4 - -6-7-8 - Column
Press ‘DEL’ Linellq 0 4 T MO0 1 — 1 3—( Q01
2 tro03 ——
3
(to delete the element CO7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : -1 23 45 “6-78 - Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 T M0 1 — 1 3—( Q01
2 Xir03 — (CO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S T O P L I NE 002
Delete the whole Line
-1 -2-3 “4-5 “6-7-8 - Column
Linelfq 0 4 T M0 1 — 1 3—( Qo1
2 Liro3 —— (CoO
3
4
Procedure : -1 2-3 4-5 6-7-8 - Column
Press ‘SEL+DEL’ (Simultaneously) Linellq 0 4 T MO0 1 — 1 3 —( Q01
2 Xir03 —— (CO0 7
3)C L EAR L n 0 2
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(‘ESC’ Cancel , ‘OK’ Execute) 4lE S C 2 OK 2 |
Insert a whole line.
-1 -2-3 -4 - 6-7-8 - column
linelflq 0 4 T MO — 1 03— (QO01
2 Liro03 —— (CoO
3
4
Step: -1 2-3 4 - 6-7-8 - column
Press“SEL+OK” ( at the same time) Linellqg 0 4 —M 0 — 1 03— (QO01
2 T
3 Liro3 —— (Co0 7
4
Turn page (move upward/ downward 4 lines program):
-1 23 4-5 6-7-8 - column
line 1f@]0 4 T™M0 1 —103—( QO 1
2 Xiro03 —— (Co0 7
3
4
5
Step: -1 -2-3 -4 - 6-7 8 - column
Press ‘SEL+T/’ linelf@0 4 T™M0 1 —103—(QO0 1
(at the same time) 2 Xir03 —— (Co
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 23 4:5 6:7-8 ~ Column
Line 1 L ADDER
2 FUN.BLOCK
3 PARAMETER
4 R UN

Present action area

The present value will appear when SG2 /is under ‘RUN’ mode.

Procedure 1: -1 - Column
Press ‘OK’ Line 1

2
(Enter FUNCTION BLOCK edition) 3

4

-1 2-3 4-5 6-7-8 - Column

If you want to edit T02 Line 1 r 4 1
Press ‘SEL+T’(simultaneously) 2 14 |

3 | 22 . 228 ec [0 2
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4N 0 1 L . |

Step 2: modify (Dpresent target value @preset the action relay
Preset the target value

Procedure 2-1: -1 -2-3 -4-5 6-7-8 - Column
Press ‘<’ Line 1 rl 1
2 1 |
(move the cursor to the preset action 3 00 . 0fs e c J~ T O 1
area ) 4
Procedure 2-2: -1 -2 - 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 1
2 1 ~[
(begin input the target value) 3 | 00 00Sec FToO 1
4 1 J
Procedure 2-3: -1 2-3 45 6-7-8 - Column
Press 1" for 3 times Line 1 rl 1
2 1 |
(Press ‘SEL’ and followed by <T,4’ 3 | 00 .0 3. Sec FToO I
The digital ‘0’ is changed to ‘3°) 4 1 4
Procedure 2-4: -1 -2-3 ‘4-5 6-7-8 - Column
Press ‘OK’ Line 1 rl 1
2 1 A |
(Save the input data) 3 | 0o . oIS ec tTOI1
4 1 d
Procedure 2-5: -1 -2-3 4-5 6-7-8 - Column
Press ‘<’ Line 1 rl 1
2 I |
3 |l oo @3S ec | ToOI!1
4 1 d
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: -1 23 45 6-7-8 - Column
Line 1 r 1 7
2 1 A |
3 B3 . 33Sec TO 1
4 1 d

As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set
as the preset value of them. Next to the step 2-2, to execute the following operation:
Step2-3A: 1 2-3 4-5 “6-7-8 column
Press ‘SEL” line 1 1

| 1
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3 | Vo1 SeclToO]1
4 1 - 1

Repeat the step 2-3A, following screen will be shown in turn:

Step2-3B: -1 -2-3 “4-5 c6-7:8 - column
Press ‘SEL” line 1 1

o1 1

3 | AO0O1 SecTOI

4 1 d

Step 2-3C: -1 -2-3 -4-5 -6-7-8 - column
press ‘SEL’ line 1 1

2 1 {

3 | TO1l SecpTOIl

4 1 d
Step 2-3D: -1 -2 - -4-5 -6-7-8 - column
Press ‘SEL” line 1 1

2 1 {

3 | CO1 Sec TOlI

4 1 d
Step 2-3E: -1 -2-3 -4 -5 “6-7-8 - column
Press ‘SEL” line 1 1

of 1 1

3 | ATO 1 SecFTOI

4 1 d

Step 2-3F: -1 -2-3 -4-5 6-7-8 - column
Press ‘SEL’ line 1 1

2 1{

3 | AQO1 SecFTO1

4 1 d
Step 2-3G: -1 -2-3 -4-5 -6-7-8 - column
Press ‘SEL’ line 1 1

2 1{

3 | DRO 1 SecTOI

4 1 d
Step 2-3H: -1 -2-3 -4-5 6-7-8 - column
Press ‘SEL” line 1 rl 1

2 1 4 |

3 | ASO1 SecTOI

4 1 d
Step 2-3I: - 1 -2-3 -4-5 6-7-8 - column
Press ‘SEL” line 1 rl 1

2 1 4 |

3 | MDO 1 SecFTOI




Repeat step2-4B (press ‘J” is also available), the preset value of A01-A08 will be periodically changed. And
so on. ‘Analog*gain + offset’ value (V01-V08) and the other function blocks (time, counter...) present

value is set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: -1 -2-3 -4-5 6-7-8 - column
press ‘OK’ line 1 rl 1

2 1 |
Save the present data. 3 | A0 . SecfTOI1

4 1 d
Procedure 2-7: -1 2-3 4-5 6-7-8 - Column
Press ‘1 Line 1 rl 1

2l Wl |

3 | 33 .33Sec TO1

4 1 d
Procedure 2-8: -1 -2-3 “4-5 “6-7-8 - Column
Press ‘SEL’ Line 1 1

o i 1
(begin to edit data) 3 | 3 3 33SecPToOI1
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4 1 o 1 |
Step 2-31: -1 -2-3 -4-5 -6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 1 A |

3 | P1 01 SecTOIl

4 1 d
Step 2-3K: -1 -2-3 -4-5 -6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 I A |

3 | MX 01 SecFTOIl

4 1 d
Step 2-3L: -1 -2-3 -4-5 “6-7-8 - column
Press ‘SEL” line 1 rl 1

2 1 A |

3 | ARO 1 SecTOI

4 1 J
Next to step 2-3B, the following screen will be shown.
step 2-4B: -1 -2-3 -4-5 -6-7-8 - column
Press ‘—’, press ‘1” linel rl 1

2 I |

3 | A02 SecTOI

4 1 d
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4 = - |
Procedure 2-9: -1 -2-3 -4-5 6-7-8 - Column
Press ‘1 Line 1 rl 1

2l 2.4 |
(Press ‘SEL+ < T/’ 3 | 33 .33Sec |TO1
to change ‘1’ to © 2°) 4 1 4
Procedure 2-10: -1 -2-3 4-5 6-7-8 - Column
Press ‘OK’ Line 1 1

) ®
(save the input data) 3 | 33 .33Sec TO1

4 1 d
Procedure 2-11: -1 2-3 “4-5 6-78 - Column
Press <T° Line 1 r . 1

2 2
(move the cursor to ‘17 position) 3 33 33 S ec T O 1

4 1 d
Procedure 2-12: -1 2-3 4-5 6-7-8 - Column
Press ‘SEL” Line 1 r L 1

2 2 |
(begin to edit data) 3 | 33 .33Sec TOI1

4 1 d
2-13: -1 2-3 4-5 6-7-8 - Column
Press ‘1" for 3 times Line 1 r4 1

2 2 A |
(Press ‘SEL’ and followed by T 3 | 33 .33SectTO1
to change 1 to 4) 4L o w+ 4
Procedure 2-14: 1 2-3 4-5 6-7 8 Column
Press ‘OK’ Line 1 -

2 2 -I-
(save input data) 3 | 33 33Sec FTOI

4L o w+t 4
Procedure 2-15: -1 2-3 -4-5 c6-7-8 - Column
Press ¥’ for 3 times Line 1 r 4 1

2 2
(this step leads to editing the action 3 “ 33 .33 S ec L T O 1
relay) 4L o l 1 4
2 Edit action program and preset the action relay
Procedure 2-16: -1 2-3 4-5 6-7-8 - Column
Press “—” 2 times, Press ‘SEL’ Line 1 r 4 1

2 2 4 |
(Begin to modify ) 3 | 33 .33Sec TOI1
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4L o w L . |
Procedure 2-16A: -1 2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 r 4 1

2 2 A |
(Begin to modify ) 3 l 33 .338S¢ec } T O 1

41 0 1
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: -1 -2-3 4-5 6-7-8 - Column
Press ‘SEL” Line 1 4

| 21 1

3 | 33 .33Sec TOI1

4/i 0 1 + -
Procedure 2-16C: -1 -2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 r 4 1

2 2 |

3 | 33 .33Sec TOI1

4L o w -
Next to step 2-16A, then *1”, the following screen will be shown.
Procedure 2-17: -1 -2-3 4-5 67 8 - Column
Press *1” for 5 times Line 1 r 4 1

2 2 |
(Press ‘SEL’ + ‘T A’ 3 | 33 .33SectTO1
to change [to M) 4mMo 1 L+ 4
Procedure 2-18: 1 2-3 4-5 678 Column
Press ‘—’ 2 times Line 1 4 1

2 2 |
(Press ‘SEL’ + ‘- —’ to move 3 | 33 .33SecfTO1
the cursor to digital location) 4M 0 1 1 4
Procedure 2-19: -1 2-3 4-5 6-7-8 - Column
Press *T’for 3 times Line 1 r 4 1

2 2 4 |
(Press ‘SEL’ + T 1’ to change ‘1’ to 3 | 33 33 S ec |- T O 1
‘47 4M 0 4 L -
Procedure 2-20: -1 :2-3 4-5 +6-7-8 - Column
Press ‘OK’ Line 1 4

2 2 {
(save the input data) 3 | 3 3 33 S ec |- T O 1
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aM o L
Procedure 2-21: -1 -2-3 “4-5 78 - Column
Press ‘1 Line 1 r 4 1
2 2 4 |
(Move the cursor to preset action 3 l B 33 e J~ T O
value area to repeat the step 2-1) 4M 0 4
Procedure 2-22: -1 -2-3 -4-5 -7-8 - Column
Press ‘1 Line 1 r 4 1
2 |
(Move the cursor to position ‘2’ to 3 | 33 33 e FToO
repeat the 2-8) 4M 0 4 L 4
The detail operation of modify the analog comparator Ax, Ay:
-1 -2-3 *4-5 =78 - column
Line 1 rl 1
2 | A01 Vv |
3 | Ao2 Vv H@o
4 L o0o0.00v
step 2-23: -1 -2-3 -4-5 -7-8 - column
o, CQET e line 1 rl 1
Press ‘«<—’, press ‘SEL ) ‘ A0 1 v L
AL 3 AO0O2 V @ o
(press T 1’ Select AO1-A08) 4 1 0 0 0 v ]
Step 2-24: -1 -2-3 -4-5 -7-8 - column
Press ‘«<—’, Press ‘SEL” line 1 rl 1
(press ‘SEL’ Select A02 — TO1 — 2 ‘ A0 1 V L
C01-AT01-AQO01-DR0O1-AS01- 3 T 01 v GO
MDO01-PI01-MX01-AR01-00.00— 4 1 00 .0 \Y ]
VO01-A01)
Step 2-25: - 1 -2-3 -4-5 -7-8 - column
Press ‘—”, press ‘1 line 1 rl 1
2 | AO0O1 VvV |
(Select TO1~T1F, CO1~CIF, 3 | TO2 V GO
A01~A08, VO1~VO08...) 4 XL 00.00vVv A
Step 2-26: -1 -2-3 -4-5 -7-8 - column
Press ‘OK’ line 1 1
2 { A0 1 \% -I
Save the present data 3 | To@ vV GO
4 - o0oo0.o00v A
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Continue to input Function Block
Method1: Next Function Block

1 2-3 4-5 6-7 8 Column
Line 1 r 4 1
2 2 4
3 | 33 .33Sec MO 1
4M 0 4 L 4
-1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL+T* (Simultaneously) Line 1 rl
2 1
3 1 00 .00Sec L-o 2
4 1 d
Last Function Block
-1 -2-3 -4-5 6-7-8 - Column
Line 1 r 4 1
2 2 4 |
3 l 33 .33Sec j-o 1
4M 0 4
-1 2-3 -4-5 “6-7-8 - Column
Press ‘SEL+{’ (Simultaneously) vl 1 1
2 1 |
3 | 00 .00Sec 1 F
4 1 d

Method 2: Next Function Block

-1 -2-3 4-5 6-7-8 - Column
Line 1 4

) 2 1

3 | 33 .33 Sec O 1

4M 0 4 L .

-1 -2-3 -4-5 -6-7-8 - Column
Press ‘“—’1 times Line 1 r 4

7 L

3 33 .33SectTHNI

4M 0 4 L 4

-1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 4

) 2 1

3 | 33 .33SecTOI

4M 0 4 L 4
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-1 2-3 4-5 6-7-8 - Column
Press “V’or ‘T 1times vl r 4 1

2 2 A |

3 | 33 .33Sec T

4M o0 4 L .

-1 2-3 4-5 6-7-8 - Column
Press ‘—’ 1times vl r 4 1

2 2 4 |

3 | 33 .33Sec T1_1]

4M o0 4 L .

! -2-3 4-5 -6-78 - Column
Press T 4times vl r 4 1
or Press ‘4’ 11times 2 2 4 |

3 | 33 .33SecT1 6]

4M 0 4 L 4

-1 -2-3 4-5 6-78 - Column
Press ‘OK’ vl 1

| 21 1

3 | 20 . 20Sec [T

4 1 d
Clear Function Block

-1 2-3 4-5 6-7-8 - Column
Press ‘SEL+DEL’ (Simultaneously) Line 1 rl 1

2 2 1 |

3ICLEAR BLOCK!!
(‘ESC’: Cancel ; 4 E S C ? 0O K ?
‘OK’:  Execute)
Back to Main Menu:

-1 -2-3 -4-5 6-7-8 - Column
Press ‘ESC’ Line 1 LADDER

2 FUN.BLOCK

3 PARAMETER

4 R UN
Change Function Block Category:

-1 -2-3 4-5 6-7-8 - Column

Line 1 4

| 1] 1

3 | 33 .33 Sec O 1

4M 0 4 L 4
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Method 1: | Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR, MU
Step 1: -1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL’ Line 1 4

2 1 T L

3 33.33SecTO0I1

4M 0 4 L 4
Step 2: -1 -2-3 4.5 6-7-8 - Column
Press ‘SEL” Line 1 1

2|L o w{ -I

3 | 000000 FC O 1

4L o w t .
Step 3: 1 2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 r Su—Su 1

2 1 |

3 | 00 :00 FR O 1

4 1 00:00 4
Step4: -1 -2-3 “4-5 6-7-8 - Column
Press ‘SEL” Line 1 rl 1

2 | A0O1 Vv |

3 | A0O2 V GO

4 1 00 .00v
Step5: -1 23 4.5 6-7-8 - Column
Press ‘SEL” Line 1 rl 1

2 | |

3 | FHO 1

4 1 J
Step6: -1 -2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 rl 1

2 14101 —101 |

3 | \’ FL o1

4 iwoo9o—woo
Step 7: -1 2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 1

2|L o w{ 1 QO 1

3IL o w A 000000 FP 01

4L owdt 000001 4
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Step 14: - -2-3 -4-5 -6-7-8 - Column
Press ‘SEL’ Line 1 rl 1
2 | 0 1 |
3 | 0001 FMU 0 1
4 1 DRO 1 .
Step 15: -2-3 -4-5 -6-7-8 - Column
Press ‘OK’ Line 1 rl 1
2 | 0 1 |
3 | 0001 FMBE o 1
4 1 DRO I .
Method 2: ] _ - o ]
Step 1: : -2-3 -4-5 -6-7-8 - Column
Press ‘SEL’ Line 1 4
2 | 1
3 | 33 .33Sec TOI1
4 1 d
Press ‘1’
Step 2: - 2-3 4-5 6-7-8 - Column
Line 1 1
2 | 1
3 | 000000 FCo 1
4 1 d
Press ‘1’
_ - _Pr_ess‘T’_ . _
Step 3: : -2-3 -4-5 “6-7-8 - Column
Line 1 r Su—Su 1
2 1 |
3 | 00 :00 FR O 1
4 1 00:00 .
Press ‘1’
Press ‘1°
Step4: : -2-3 “4-5 678 - Column
Line 1 rl 1
2 A 0 1 A\
3 A0 2 \'% EO 1
4 1 00 .00v A
Press ‘1’
i . Prress‘T’r _ ]
Step5: - -2-3 4-5 -6-7-8 - Column
Line 1 rl 1 |
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2 | |
3 | FHO I
4 1 d
Press ‘4’
] . 7Prress‘T’r - ]
Step6: -1 -2-3 4-5 6-7-8 - Column
Line 1 rl bl
2 14101 —101 |
3 | 2 \2 FL o1
4 L1wo9_—_woo9
Press ‘4’
] . _P_ress‘T’_ _ ]
Step 7: -1 -2-3 -4 -5 -6-7-8 - Column
Line 1 1
2|L w{ 1Q 01
3IL o w A 000000 FP 01
4L owdL 000001
Press ‘4’
Press 1°
Step8: -1 -2-3 -4-5 -6-7-8 - Column
Line 1 1
)1 1
3Lowd Q01 —Q0O0 1 Fso
4 1 1=
Press ‘1’
Press ‘1°
Step 9: -1 -2-3 -4-5 -6-7-8 - Column
Line 1 r 1
2 | 00000 FN o p
3 | 00000 FAS 01
4 L 00000
Press ‘1’
] . _P_ress‘T’_ . ]
Step 10: -1 -2-3 -4-5 -6-7-8 - Column
Line 1 r 1
2 | 00001 FN o p
3 l 00001 TMD 0 1
4 00001
Press ‘1’
Press ‘1°
Step 11-A: 1 2-3 4-5 6-7 8 Column
Line 1 1 |
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2 | 00000 FNop
3 | 00000 FP 101
4 L 000 .01+ 1
Step 11-B: . =23 “4-5 c6-7:8 - Column
Press ‘SEL + —’ Line 1 r 1
2 | 00001 FNop
3 | 0000 .1 FPIoOI1
4 XL 000 .011 2
Press ‘4’
Press ‘1
Step 12: -2-3 -4-5 6-7-8 - Column
Line 1 r 00000 A
2 w 1 00000 |
3 w 00000 FMX 0 1
4 1 00000
Press ‘4’
Press ‘1°
Step 13-A: : -2-3 -4-5 -6-7- 8 - Column
Line 1 r 1
2 w1 00000 FN o p
3 w 00000 FA_R 01
4 L 01000 A 1
Step 13-B: . -2-3 4.5 -6-7-8 - Column
Press ‘SEL + —’ Line 1 r 00000 1
2 W 00010 N o p
3 w:' 01 .00 tA&O 1
4 XL 00000 A 2
Press ‘4’
Press ‘1°
Step 14: : -2-3 -4-5 “6-7-8 - Column
Line 1 rl 1
2 0 1
3 0001 LMEO 1
4 1 DR O I 4
Jump from TO1 to T0O9 Press ‘1°
Step 15: -2-3 -4-5 -6-7-8 - Column
Press ‘=’ Line 1 r 4 1
2 2 |
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3 | 33 .33Sec TO_1]
4M 0 4 L d
Step 16: -1 23 4-5 6-7-8 - Column
Press ‘1" 8 times Line 1 r 4 1
or Press ‘4’ 7 times 2 1 |
3 | 33 .33Sec TO0YI]
4M 0 4 L 4
Step 17: 1 23 4-5 67 8 - Column
Press ‘OK’ Line 1 4
2 1 1
3 | 33 .33SecTO
4M o0 4 L .
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