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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 SG2V3.0 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~AT04) NO
analog output AQ |4(AQ01~AQ04) NO
PWM P |2(P01~P02, POl 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(R01~R1F) 15(R1~RF)

FBD: 250(RO1~RFA)
Analog Comparator; 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(MD01~MD1F) NO

FBD: 250(MDO01~MDFA)
PID Ladder: 15(P101~PI0F) 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(MUO1~MUFA)
Block Logic function: BOOLEAN NO

260(B001~B260)The capability ofi99(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 | 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 nhumber 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 TEco 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

[sc2 |-[ 20 [ B [ & |-] A ]

Controller Type Input Power:

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

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

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

12 = 12 /O points

20 = 20 I/O points

— OQutput Type:
R = Relay

Form Factor, ————— T = Transistor

H = Encased / LCD & Keypad

V = Encased /LCD, Keypad & RS5-485 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 EoX

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

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

Click Mesd to continue, or Cancel to exit Setup.

[ Nex> |[ 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.

QLV“L|—| — LV ot

S

100260V~ & VI
50/60 Hz N

L T + -
AL OC Y

| |

oo | o0 |
' |
| |
| |
|
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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.

T LAD Version:
File Edit NUSE$tom View Help

ENEC]

F 562 Client
ESEN Help

Hew CtrltH P

Open. .. Ctrltn

Hew FED
Hew LAT

Version:3.3a

NEW

FUNCTION

oGgic 4HQ)

PROGRAM

OPEN

LADDER
oaic 10O

PROGRAM

BLOCK

PROGRAM
OPEN

FUNCTION

BLOCK d:)_

PROGRAM

Link Com Port...
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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 Fort
—&helect COM Port

Port: ||:|:|]:-11 j

—Mode
f* Zingle
(" 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 M01 and press the OK button.
See “Chapter 4: Ladder Programming instructions” for complete instruction set definitions.

% LAD Version:

EEEER 4 ERED o NeeEe x5S

Coil/Contact: 1200 frees space PC Mode: A

Symbal:

*:Used 001
I:123456789AEC

Z:1234

002
H:1234567T39AEC
Q:12345678 P:1
11123456780 A5C z lo | x = |n o]

Internal auxiliary relay
M:1234567T89ABCDEF

= M | ~| o1-3F Symbol

T:123456T89ABCDEF HJ

Contact Type
C:123456789ABCDEF Ll & sTa - © STR HOT -
R:123456789ABCDEF MJ
G:123456789ABCDEF ..J

[ x |  cencer |

H:123456789ABCDEF )

0T
L:12345678
D: O 008
More...

009

'

4F HF 4 4fol Hfo Aol Hfo HFol o ho F S d S EEBEEHIZTH 2|t e

none. gen Ver:3.2 Status:Stop ONLINE Model: SG2-20VT-D ID:01 v

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
M EHkE S e sNEE
Coil/Contact: Capacity: 1197 free space. PC Mode: A
Symbol: e
m
*: Uszed 001 _| I
I:1234567894BC \_/)
Z2:1234 002
X:123456T89ABC
Q:12346678 P:1 003
T:1234567T89AEC
M:123456789ABCDEF L.l 004
*

T:123456789ABCDEF L.l

005
C:123456789ABCDEF .l
R:123456789ABCDEF Ll

00G
G:123456789ABCDEF Ll
H:123456789ABCDEF Ll 80T
L:12346678
D: 0 008

009

b

< >
4E 4F 4E 40 4F0 Fro b0l 4o H4Frol i o F S S BT EE I T E‘. 9| P e 3
none. gen Ver:3.2 |Status:Stop QNLINE Model: 5G2-20VT-D ID:01 i

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.

GRl=FEECERECER

Coil/Contact: acity: 1137 fres spacs PC Mode: A
Symbol: 3?1
*:lzed 001 |
I:1234667T80AEC
Z:1234
1.3

X:123456T8IABC | |z e 4l

Cutput Type
Q:12345678 P:1

symbol | ™ -[  Reset
C Sec{ P

Y:123456T89ABC

M:123456T80ABCDEF .
*

T:123456789ABCDEF Ll
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d. Test the simple program. From the Operation menu, select the Write function and write the program to the
connected smart relay as shown below.

File Edit View Help

@ [El l Moni tor %
|: Simulator =
Coil Cont Simulater Control
Symbol:

Fun Ctrl+R
*:Tzed ¥ Stop Ll
I:12545¢
7:1234 | guit CtrlH
¥:12345¢ Read

firite
Q:12345¢  gr0 gt

* Analog Set. .

T:12345¢ P

assword. . .

Language
H.i23‘45f Module Szgtem Set. ..
T:123456 TLink 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.

ErREE OE xR~ EE

Coil/Contact:
Symbol:

apacity: 1196 free space.

o

¥:Uzed
1:1254567894ABC

Z:1234
¥:123456789ABC
Q:12345678 P:1

*
T:1254567894ABC
M:1253456780ABCDEF L.

*
T:123456788ABCDEF ..

you want to read program from Module 2

C:123456780ABCDEF L.

K:1254567T89ABCDEF ../
G:123456780ABCDEF ..
H:123456759ABCDEF ﬂJ

007
L:12545678

D: 0 008
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f. On the Input Status dialog, click on M01 to activate the contact MO1 which will turn ON the Output Q01 as shown
below. The highlighted circuit shows the active part, and the first Output (Q01) on the connected smart relay will be
ON. See “Chapter 3: Programming Tools” for more detailed software information.

Gl @ =

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

QoL

*: Status ON
1:12346587804BC

Z2:12354

X:1234567894BC

Input Status Tool

Q:12345678 P:1 1 23 465678 394ETC

Y:T23456789&BC ' m|m M|m E|m m|m | |
« [|BE A BB 0l B0 A Al
M:123456F88ARCDEF L.l z m m m

*

T:1234567894BCDEF . Fos] Dé[%lﬁ[%l[%[él[%[ﬁl[%%lfﬁ[%l% [Fﬂl
C:1234667804ABCDEF L o = Ml [ @l [ 0 [ 6066606
R:1234567804BCDEF .

G:123456 789 ABCDEF L o

H:123456789ABCDEF L o0

L:12346678

D: 008
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Chapter 2: Installation

LC e T IS oL o | 1= Lo S 11
e oTo U To AT oLt 1 1 T0r= Lo TSR 14
01U 01 1o SRR 15
LAY T4 T PSSRSO 17
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General Specifications

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

Power Supply

Input Power Voltage Range

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
24VAC: 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

0.01s-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,

Pl, MX,AR,DR ...

AS, MD,

Environmental
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Enclosure Type

IP20

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 ype: 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:<25VDC
100-240VAC : < 40VAC
24VAC: <6VAC

Input Signal "ON” Threshold

24VDC: > 15vVDC 12VvDC: >7.5VDC
100-240VAC : > 79VAC
24VAC: >14VAC

Input On delay

24,12VDC: 5ms
240VAC: 25ms 120VAC: 50ms
24VVAC: 5ms

24, 12VDC: 3ms
240VAC: 90/85ms 50/60Hz

Input OTf Delay 120VAC: 50/45ms 50/60Hz
24VAC: 3ms

Transistor device compatibility PNP, 3-wire device only

High Speed Input frequency 1kHz

Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required

Analog Inputs

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

Voltage Range acceptable

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

24VDC when used as discrete input;

Expansion unit: Analog input: 0-10VDC 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 1/O

SG2-12HR-D 6 DC, 2 Analog 4 Relay v/, 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 b4 VDC 8 DC, 4 Analog 8 Relay |+, Z01-Z04 N/A 44 +4 *1

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 |v/, 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 v/, Z01-Z04 N/A 36 +4 *1

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

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

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

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

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

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

Expansion Modules and Accessories

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

SG2-8ET-D 4 DC 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 \/DC 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-PMO05(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 2ANDC 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

SG2-10CR-A 6 AC 4 Relay 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.
2 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
+ - 112 13 14 15 16 AL A2 “ Input XL X2 X3 X4
A0 0080NOS AC O PRESS-BUTTON
L N AC100~240V
VHDC 24V Input 8 x DC(AL,A2 0~10V) \ T RIS

TECD

=4 &5

SG2-12HR-D

Output 4 x Relay/8A || MEMORY \

—

(@D

\. Din Rail

| 3P 9P @ P
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It is recommended to apply a DIN-rail end clamp to hold the SG2 in place.

+ - 1112 13 14 15 16 Al A2 Input X1 X2 X3 X4
OO0 00000000 elelele Mounting Clip
DC 24V Input 8 x DC(AL,A2 0~10V) L <N> AC 100-240V
4 TEco | TEee 4
ZN mE
- S0 =
e P
5G2-12HR-D o 18
Output 4 x Relay / 8A IE MORY QV/? O C%/ZQ \\M

P P P P [ Poop

Direct Mounting

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.

4
(T

02 B NS l6 Al AZ

00 00000000

DC24V INPUTBXDCIATAZ 1-10V]

TECD MLX20(H#8x32)
N
SO "o
NPA

5G2-12HR-D

OUTPUTLXRELAY/8A

W@ WP P

g
N g —
00 00000000 I O600
DC 24V Input 8 x DC(A1,A2 0~10V) ﬂ: (L)(N) AC 100~240V/ M L* >< 2 O < # 8 >< 3 2 >
TECD® @ TECD® «g@
@ @ T~ ) <©rn
N/ * =
N4 =
SG2-12HR-D e atayon
Output 4 x Relay /A || MEMORY CONNECTOR (%9@(%9
P P P =

4]
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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.

A 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

= D= [
= P= [

mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5 | 0.14..2.5 | 0.14..15

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

= @cm@

s35 @ c Nm 0.6
(0.14in) & lb-in 5.4
Input 12/24V DC
= 1-10V Analog = 01-10V Analog
1 ) 1 2 3 A
\ | \ \ \ \
QP00 L adnd
\
. @ + - *A‘l A2 . @ i *‘A]_AZA’;
—2LV — = — ST
or% RRRRARR % RERRRR
@ @ NN
=2V =" NN = N\ \N N
50 00000000 06 0000 0000 00OOeeee
R p—— NN | I S NS
12 POINTS 20 POINTS
Input 100~240V /24V AC
T
or = =
100 . 2L0V ~ %@ %@
50760 Hz NIL2T L LDV g7 2 1 DY DD
00 00000000 00 QOO0 DOVD VOVVeeee
l——ray e~ L

10/12 POINTS 20 POINTS
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Sensor Connection

Fuse 1

——- 2LV + —
or i
12V —

B o wlF o ©
BK | BK 7/

00 2000000 {(QQQ@QQQEJ

\\\%:::::::::::::ﬁ#
I H
/ FEEEEEEEEEEEEEEH

A Ray] |

Output (Relay)

Output 4 x Relay / 8A

Pe ey
12,240V ~o Lm,é% 1
50/60 Hz i
or 12,125V — N/- [F iy

120 .. 260V 50/60 Hz ~~

Output (Transistor)

—_ - -—

OUTPUT 4xTR/0.5A | |

@@ @@ @@ @@ I o0 oo o 22 2 oo o8 2L I
ES + + + + + + S
Yo Tos  Tor L_tor Yoo _Tor _for  _fos Yo Yorr _ Tog
® T
+ I I
1
24N — — ! !
1
or A I~

12V =

T T

IO Link OR Remotel/O Link

N\ \N W . \N

Al A2 A3 A4 A B / Al A2 A3 A4 A B

Al A2 A3 A4 A B
@@@@OQ@@ @@@@OO@@ R @@@@QQ@@
/ ) RS485 / ) RS485 / y RS485
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The power supply and the I/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
(@-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 2 Power up, SG2 is stopping

+ Flicker slow(1Hz), SG2 is running

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

-*— —Illlogicality in user program

—Expansion model error

—RTC error
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Chapter 3: Program Tools
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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.

B Setup — SG2 Client =] 3

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.

| Nexd > |[ 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.

=

Sart 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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TH 562 Client

Hew FED
Opern. .. Cirl+0

NEWY
FUNCTION
BLOCK

PROGRAM

DFLEM PEM
LADDER FUNCTION
ocic 10O M elock

PROGHAR PROGRAM

New Ladder Program
Select File -->New -->New L AD 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 L ogic 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 Hodel Type &l

Specifications
®s sssanses | [5G2— ] OHR-A:
= = (1) Power : 100-240 VAC
FoX (2] Imput : I1-I&
So%|| i3] output : axRelayses

B (4] dnalog : HNo
T {5} ETC

L

TECO

i Tes

(6] FWM Output : Ho

) [7) 1EHz Input : Ho
Firmware [8) High Speed Comm. : No

Fww (9] LCD/Keypad : Yes

[1l0)Extension : Yes

DI/DO Select Type
b - |562-10HR-& =]
X:00-00

¥:00-00

Cancel |
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Menus, Icons and Satus Bar

~N o O b

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

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

controllers, configuration of special functions and viewing preference selections.

. Main Toolbar — (From Left to Right)

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

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

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

File Edit Operation Yiew Help 2
EECIEEEREEE TR OO ENEEICE) _
Coil /Contact: "apacity: 1200 fres Ippce w
Symbol:
I1:123456T89ABC
Z:1234 002
X:123456T804BC
Q:12345678 P:1 003
Y:123456780ABC
M:129456T89ABCDEF L. 004
T:125456T80ARKCDEF L]
005
C:123456T88ABCDEF .l
F:123456T80ABCDEF .|
006
G:123456T89ABCDEF ..l
H:123456T89ABCDEF
= Qo7
L:12345678
LER 008
More
009
»
< 6 3
|l Fr0 4F, Y £ EEEEEEETEREEE
Tone. gen Ver:x.x  |Status:Stop OFFLINE | Model: 562-20VI-D ID:01 I 7
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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@-_.@ hEEEE cEEsEEe 1

1199 fras spac PC Mode: Progza= e

*:lzed 001
1:123466780ABC

\ Click & Release

z:1234 o

X:123456TEARC

1

¥:123456789ABC 25 le ¥ " ERIL
199456 7804BCDER 04 1 Idternal auxiliary relay
s AnEEE / o\ O] o spanon
T:123456 TESABCDEF L ) A
00; Centher Type
C:123456 TBSABCDEF L.l , r-‘s::'?. . ~ SR NOT -
R:123456789ABCDEF ..l ﬁ‘:)ﬁ l‘
G:123456 T89ABCDEF L P b}
N O Cancel
H:129456 T89ABCDEF . I :t
, oot
L:12345678 I
i
D: 0O f 008
1
More... ,"
| Click & Drag
! i 32
>
LTn-'l”ﬁTFﬂElﬁ“ @4%%%5@%@@@@@]%3?[@@@%@ Fl o] B
none. gen Ver:x.x Status:Stop OFFLINE Nodel: SG2-20¥T-D ID:01 v

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

coils.
File Edit Operation View Help
BEEE <€ - EEER ®IEIIEc\aaI
I"glle_,c ntact: ty: 11956 free space. PC Mode: Frogram ~
Symbol: 01
*:Uzed 001
1:1234567894BC .
i 4 T .
z:1254 o0 A ' Coil column
L1
X:1254567809ABC X for output
A" \
Q:12346678 P:1 003 \\ \
A
hY
Y:129456789ABC S \\
M:123456T89ABCDEF L. 004 b \
* & N \
T:125456789ABCDEF Ll M \
* T \ \
€:123456T89ABCDEF L) . \\
R:123456769ABCDEF L. Y ‘\
G:123456T89ABCDEF . 2 \
A9 L
: i A P\
H:125456T69ABCDEF L.l 007 N .
L:12346678 \ g
W\ \
LY \
D: © 008 | \\
More... \\ \
\ "\
(m LGA,. & ‘L,. \k ‘
v
<
HE 4E 4F 48l 4fol P! 4ol ol il 4o bl P 'S S FE B K L S B E P§'1 B
nons. gen Yer:xz.x Status:Stop OFFLINE Model: 362=20¥T=D ID:01 v
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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.

Fils Edit Operation N¥iew Halp

ECELREREEEEES S CCECNRRIT

o PC Mode: Simulator
3 . 3 . MOl TOL
| —
v oo | Toggle simulation | [ o
1:123456789ABC
HOS
z:1254 T _H_

X:123456TBIABC /:_—___—T\\
w{n Iﬂi WiloaTco ]1
Q:12345678 P:l 003 —l| (2 0g.00 '“J oe.o0 | T9
1 T4
K
H T
T:12345678948C Input Status Tool

: 4 -] 2 3 S 6§78 9ABC : . .
] 1.2:1 56TEOABCDEF IE[E[HL'E[H[E[EI[E[E[E ngh llgh'[ le

T:llz?dSEYSQnBCDEF aud x DIRRI6 66 B IR60E 66
1123456 T89ABCDEF L. z [{0160|6)
o

345678 SABCDETF
R:1234567894BCDEF L) mﬂxv mm m[am[a[ammm[a[a
6:1294567884BCDEF L] | [wox v %I[BIEI[B[EI[H (10 3|6 66 GE

to view current

Active circuits

change color

H:1234567894BCDEF )
T
L:12345678
b: Force 10 pomts
[ei=]
IR GEIGE V (] T C R o El 0 A [P 0 (A5 MO [0 ME AR Of 70 | R []T W
4 HE HE | HE0) 0] O] 0! RO HEAO! A0 O | HE =0 0] 0] 0] O] O] O] O] 120 10 O] | = el =]
O, gEn Ver:x.x Status:Fun OFFLINE Model: 362-20VI-D ID:01

Establish Communication

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

T LAD Version:

File Edit BESEAEliN Tiew Help

|
W Simulater

o prtac Simulator Control

Symbol:

Fun Ctrl+k

*:lzed v Staop Ctrl+T

I:1234587%

1234 Quit Ctrl+q

¥:1234587 Link Com Port

Q:123458 Select COM Port

H ki

Port: |I3IIII-I1 j
T:123456% RTIC Set...
Analog Set... Hode

M:1254567 (+ Single

T ?234:6:" Language (™ Hearch ID

H i

I Module Svyztem Set... |

C:123468% Link Com Fort...

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 QEsslni® View Help

B[S [@] Honter CERECEEREEE
Simulator ~

Coil/Contac Capacity: 118§ ;
Simulator Control .

Symbol: 01 Write
Run Ctrl+R

*:Used v Stop Ctrl+T 001

I:12345867%
. : . MOS

SHLLER Quit Ctrl+Q 002

X:123456%7 Read 07

e m

Q:1234567 Compare. .. 003

¥:123456% RIC Set...
Analog Set...

M:1234567 password. .. g

* * 4 n
T:1234567 Lenguege
' Module System Set...
¥ ek 005
C:123456%7 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, 1/0 forcing, and Mode changes (Run/Stop/Quit).

File Edit Operation ¥iew Help

EIECNZ RN =N RO ) IO
Coil Contact: —_— apacic - -

1191 fras spaca. PO Modae: Monitaor ~

Symbol:

* Statuz ON ! 0
I:123456T854RC

HO5

w2 [

¥:123456 T80 4R
=07 T03 | 7 \\
oo.29 T3 1400.00 04
@:12345678 P:1 005 | ® 0s.90 06.00
A 04 |T'ﬂi
Y:123456TE0ABC T SR
Input Status Tool

Toggle Run/Stop I 5_ 1 [ } -

L:1234

p—

M:123456TE3ARCDEF 12345 67¢8 3ABC Ac‘[ive CiI’C'Lli'[S
T'I?GdEETSQhBCDEF ¥ 10110 (3113 [ [ 13102 033 212 = . . .
" (7] )33 (3 ) (3 (A | B change color High light coil

C:123456789ABCDEF

ad
ad
- — -
Easloale to view current
E:123456T80ABCDEF L) A REIIE N INL IR :JI\I'
}_
G:123456TB9ABCDEF L) Analog 7
H:123456TEOAECDEF L) / _!'.'
Li123d56T8 F 10 voint Status bar: filename, version. mode,
. orce I0 points . . .
e online/offline, SG2 mode and ID#
More...

Zhow Current
005 w
T Rir2Irs ; ] I 7 I el oA PO AE MG (FT M (AR T2 O | A il Tnsl 54
B HE HE | 4RO 0] o) ] [ [4eal HE ol |[4E 4] (4] [ (35 (51 (3] 5] 18] o) (551 () | (=8 (4] | Pt fs (22

nane. gen Ver:x.x | Status:Run ONLIKE Model: 562-20VT-D ID:01 I -

2% 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

Staop

it
Eead
Write

Compare. ..

KTC Zet...
Analog Set...
Pazaword. ..

Language

Module Syatem 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

Compare 52| e G 3
— Tine Set
= Week
Index | Line | Deferent Type | j LG Chees
ool ooz CD:!'l Hour:Minute ’T: ’T
aoz2 ooz Coil
003 002 Coil Year.Month.Day [ 11 . [ 3 . [ 17
004 ooz Function Block - -
K Daylight sawing
005 003 OF. Line
Mode: |HO h
006 003 Parameter |
Summer
P s Y s Y e
Minter
H: D:
cal
Ana.].og Set §| Nodule System Set E|
a1 s Set ID Femote I/0
in(1-999): Gain(1~939): |10 1 & Ho
-2 | Current ID: 1 .
Offset (-50~+50) : |+0 Offset (-50~+50) & |+0 New TD({00-93): ’—l (" Master
" &Glave
vl La
Gain{1~999) : (10 Gain(l~339): |10 Set Expand I/0 Others
. v M Eeep
Offaet (-50~+50) : [+0 Offset (-50~+50) 1 [+0 I/0 Mum: R ¢ F C Keep
[~ Back Light
T a7 ) [T I/0 Alarm ~ z set
Gain(1~999): |10 Gain(1-999): [1g
OFfEset (~50~+50) : ’T Offset (-50~+50) : ’T R3435 Zet DR Format Set
Comm. Mode: |5/H/2 - (* Tmsigned
B4 na )
Gain(l~999): |10 Gain(1~999): [1q Baud Rate: |38400 - " Figned
50~ : |+0 Offaet (-50~+50): [1g Coil Record
Offset (-50~+50) & Hone (~ 1 - Cancel
R : SUM=0
Cancel | e
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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.

File BAEES Operation ¥iew Help

el I (&1 ]
Coil| Keypad
Syun| ¥ Ladder HMI/Text @
Tils sl |mo2  |mos |mos |mos |moe |mor |me <[>
I:1; I
E:l] R :Ei;le-r--lrol Preset (unit) hd
Find. ..
x:q1{ FBerlace.. ‘{m“r |C02 Current (unit) |
3 | rrc 1 [ros presec g2
Q11 gymbel. .
Tote Restater Set Gl Compare [G04 Reference (unit) ¥
1l pnalog Ouput Set . e - 1
_ I/0 Display Set... 1 I |101{unit) - #5105 ‘_V_H_Preact(un'
v 3-Contact Rnalog Display Set... |! = ===
. _ | M |MO2 | (Al | |A03 v
T:1] S5-Contact :Phoneli ber —:Ix2[x03 ‘ :v'!——_;__”___:_,’;_‘
C:123456789ABCDEF L. | 5 Mdll : (unit) - Clear Cancel
e ==, Z |z04 -
R:123456789LBCDEF L. o= =====—-—- e = ———
; @ Multi language (" Chinese(fixed) ( Chinese(edit) j
G:123456789LBCDEF L. S Text Tnpur 4 n
1 |
H:123456789ABCDEF Luf 1 7R %eT (D*k+,-./0123456789:;<=>7@ABC
L 12s4ces | DEFGHITEKLUNOPQRSTUVWXYZ[\]B8_abedefl
i hijklmnoparstuvwxvzec|-0o " a8aadeéeeiin
bz o : ':i.EﬁéI’Eﬁ‘}éﬁ@6ﬁﬁﬁﬂéﬁﬁf'tf~3é5}_ﬂ0§22§é'?lﬁ:c'l
More. .. , §zzABBIrOEEX3MHKINHONPCTYVEXUYUMWEBHES DA
|L ¢EQ"QB‘(S2T~L~/EEﬁ¥CG-“*&FJH‘GﬁﬁﬁE:

HMI/TEXT setting (step 1~7):

)] | k@S N eE e xEE e
Coil/Contact: HO1 Capacity: 1177 free space PC Mode: Program
Symbol: b o1 R
|

: ! 001 I [ ] ROl
#:0sed
1:1234567894BC ! _®J

*kk -~
Z:1234 | :

Edit Contact/Coil
X:12345678
Q:12345678 z le [ [ #
crioessred HOL |mo2 | mos | mes  |mos | mos  |mo7  |moe o 4 = BMT display page
H | (01-1F)
K:12345678 O
T01=50.00Scc (@) | ™= [101 current = T

T:12345678 TOl=#4#4_ ##Se ~ 7T Tomrer =—|T01 Preset(unit) jEna Mode [1 w| (1-2)

ek : & - - @ = = = = =|T01 Current(unit) _O' )
ciizsas6rs] | TESTHTO1bg 7 _ RIC_ _ RLoplay

. G Compare T02 Preset(unit) T03
LB AL wl\ T02 Current (unit) *Q
6112345678 Ay T02 Current

W D?ph{ 1 w| |T03 Preset(unit)
H:12345678 T03 Current (unit)
og Display Set...

s Rnag R | I—L‘ 103 Current

L:12345678 Phdne Numbers

LI - 4
j

o o @: ~ Add Clear | Cancel ‘\
| N R ~

G":Hulr.j. Language \({ Chinese (fixed) ¢ Chinese (edit) \\
Iexf: Input A
h 4 §%8° ()*+,—a/0123456789:; ; ;
DEFGHI TKLUNOPQRETUVWXYZ [\]6_| Display timer, counter, RTC...
hi_..ilfl_{nnoparstuvwxv_Z“_“@'éﬁﬁéi

MoTe...

used in program

011

o
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@ Enter HO1 coil

@ Into HMI/TEXT edit frame

® Choice the “T”
@ Choice the “E”
(® Choice TO1 current

® Choice TO1 current (unit)

(@ Choice TO01 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

AC100-240V Input 6x AC

TECQO

T01=50. 005ec
TO1=##. ##Sec
TESTHTO1#

PON
K>
]

Output 4x Relay (8A

Run display

AC100-240Y Inpurt 6x AC

TECQ

3%

T01=50. 005ec
T01=05. 205ec
TESTO5. 20

N

$G2-10HR-A

Output 4 x Relay 84

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.

Language Set @

f* ENGLISH

" FRANCAIS

" ESPANOL

" ITALIANO

" DEUTSCH

" PORTUGUESE

" CHINESE (Simplified)

jm e
y © |Russian 7

i

1
] ]
! Turkish ;
L —|——= — —

Select HMI language

(¢ Multi Language
Text Input

Text Input

I “#$%&" (D*+,=./0123456
DEFGHI TKLMXNOPQRSTUVWXYZ[\]B_"abcdefs

§2zAFBT IEEX3MUKINHONPCTY ¢ XUYNWUBHE 0,
¢eQ aBYI3TIVERAFCo-"+=T J¥UAAAE

I "#8%&" (D*+,-./012345
DEFGHITEKELMNNOPQRSTUVAXVzoTrvTU=

I, Press “1” or “|” to choice the nearest H il

II, Press SEL™ “4” or “VVand OK” updae TO1
preset value (In this example, 050.0 can update, TO1
preset value depends on HMI/TEXT edit frame
setting.)

(" Chinese(fixed) { Chinese (edit)

Russian characters

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

-----

Turkish characters

db Ut 1l &

hi iklmnoparstuvwxzxvz+«l”6 " adaaaééeelil

mm
I.su

;;;;;

85 Built-in Chinese characters, which read as following left of the HMI/TEXT editor window;
60 character swhich user define, edit step 1~6 as follows right of the HMI/TEXT editor window.
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Aol @2 |mos |mos |mos |mee |me7 |mos 4]b]
Timer -
Counter ’—ll
we [
HMI/Text rz| o]
801  |moz |mos |moe |mos |mos |mo7 | mos 1|_'_| I” Display r =] m[ = ~]
me [ 3 %E?ﬁg?iﬁﬁj | i i PR | =l
B Counter ,ﬁ [7 3 | K | Clear l Cancel
me [ ] - )
G Compare v] " Multi Language T Chinese(fixed) ( Chinese(edit])_ 7
Text Inpat
[ Display 1 I ﬂ IIH.I ﬂl :I 1 6
Analog Display Set... | = = = .
Ehnn:qﬂmbzzv : ! ) | = ‘\‘
[ aa b Clear | cancel =
_I oK Chinese Input B| ‘\ 5.
 Multi Language Chiness Display .
rmf_mc T — ) iﬁ/\‘:&{?;{“ e ﬂm |
ERME——=SmEXEtAALTBRED L SHANEE.
ERFLEREFEACLFTRYHAEHE . b0
EESEXNHAAHKARFTARERRIHESR o 4 R
REeTHREFEGEANEZ=FHSELEZET *ed Exase | [0k | cances|
% 4 iR mX 2
= a i

Setting telephone number (GSM module SM Sfunction):
Build-in 20 HMI (HO01~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

X

text.
HMI/Text
B0l |mo2 |mo3 |mos |mos |mos__|mo7 |mos
:_ Thisigehtbl TT1T1 ®: <Timer  [101 Presec(unity |

:Analng Alarm!
:Reset#MOl

¥ Display

Analeg Display Set...
Phone Number

| © 2ad

Text Input

E ,’ Counter |C02 Current (unit) \‘ﬂ

p RIC  [R03 Current ~]

= _A_O_l_:_#_#_' _#_#_V_ =N _ﬂ G Compare IGCM Reference (unit) :l

&)
I [101 (unit) ¥| DR [05 j|::urren:[u_v_]

M \‘|u01 > ja > [a01(unit) ¥
X {X03(unit) v f

Clear [ Cance}’l

=)

Z |zd¢(unit) ¥
~

(¢ Multi Language (= Chinese (fixe‘::l'r S Chinese(edit) -~

T

- -

I 17#8%8&° ()*+,-./0123456789:;<=>?@ABCI
@)DEFGHIIKLMNOPQRSTUVWXYZ[\18 " abcde
thi jklmnoparstuvwxvze«|-o

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

aaaaaeeeeciilil
ifaAENvodosaaGuionakf“AEELAGSZZ2¢éetnb
$2zABCCDEFGGHII TELHNOGPRSSTULVYZca1 5
sii eEQ"aBYS2TLvEBR¥Co 2" ,¥YQRARE

Stop display Run display
1386111 FHONE
bnalog Al arm! bnalogz Alarm!
Eeset#M01 Reset OFF
AOT=f#, ##V A01=09, 00V

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 (3)

and ASCII characters (shown as @).

: |
[ ]» HEIl|
Example:

1, SG2 saved HO1 display information (M01
status and A01 value) when MO1 is enabled
rising edge.

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

Capacity: 1185 free space.

H edit display

ZOll 02

m
=]
=1

MO1

i

o

HO3

!

MO1

!

Qo1

;

T01

e 001
LA
002
HL  |mo2 | |Hos | mHoa |
' X 003
TEST#TOL#
TOLl=##,##Sec
T01=20,00Sec 004
1 :
1
5
o1 |mo2  H03  |moa |mos | mHos
06
CONPLEMENT Timex
#TO3# CEUREEs "
T03=60.00Sec RIC .
a G Compare
[V Display . I—L,q

Analog Display Set... |
~Phone Number

L 2o |

(¢ Multi Language (" Chinese(fixed) ( Ch

TECQ

1/0 NUMBER:
1/0 ALARM
C KEEP

Z SET

SG2-10HR-A

Output 4x Relay /84

-

e

Toz

!

TO03

.

Set keypad input Z enable

Power ON and RUN (initial display)

Press “1” (Z01) and display HO3 coil

® Q@ Q

AC00-~ 2400 Input 6 x AC AC100~240Y Input 6x AC
TECQ TECR

I.1234567294BC F 0 a COMPLEMENT F 0 a
7.1234 ¥, Q e 19. 60 Q e
. 12345678 o TO3=60. 005ec o
RUN Fri. 11:27 & A & A
SG2-10HR-A SG2-10HR-A

Output 4x Relay /8
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(D Press “SEL” to display cursor

@ Press “17”, “|”, “«, “—” t0 MOVe cursor

AC100- 230 Input 6x & . . . .
3 Press “SEL” again to choice modified position
TECQC P ﬂ @ Press “1”, “|” to change number and press “«”, “—” to move cursor
CONPLENENT .
90.80 Q‘)e ® Press “OK” to make sure the modify value

T03=60. 00Sec E o !

SG2-10HR-A
Output 4 x Relay /84

@ @ Q

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

AC100-240V Input &% AC frame

TECQ
T.123456789ABC P‘)ﬂ

Z. 1834 / % e Press “|”(Z03) to reset Timer (TO1. T02. TO03) as program designed.
0.12345678

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/O address up to a length of 12 characters. Line Comments are used to document
sections of a program. Each Line Comment can have up to 4 lines with each line containing up to 50 characters in
length. Below are examples of entering Symbols and Line Comments.
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Symboal...

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.

Eelw m fperstion Yiew Halp

)

T:2l  SCemiset

&7
q Eavpad
win ¥ Laddar
Yreds Carl+I
1R
Ii1Li
L ]
Z: 1
Eind
piai  Faplece
I/ Text
(=53 H
Pala Bagiitar Sel
LE fealag Oupuk St
I/D Bawpluy Sat
- ixplay Su
v I Cantart

Ly

=

(=

1123456 TOGADCDER L)

- -
-
11274567 RABCDE o
-

1123456TAGABCDEF L

#

-

H:2Z3456TAPABCDEF LV
L

-

Lia2345478 #
&

Line Comments

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

X:123456T89AEC
Q:12345678 P:1
T:123456T89ABC
M:123456 TB9ABCDEF ..
T:123456789ABCDEF L.
C::23456789ABCDEF =
R:123456 TEGABCDEF .
G:123456 T89ABCDEF L
H:123456 T8SABCDEF L.
L:12345678

p: 0

Hb:eI

<
4E 4F 4F R0 4Feol o 4ol HFo dFo ol Fo R S S BB S I EE 28 P

Status;:Stop

none. gen

FHR)e 8 NseE e BE

004

L]

[

fain program and total

T tnim
oot J
oz
o= Elemsst Typez [; »
o031 Co. | Bt | #:msed | *:3varus or
- ° y | 1ol Stact
L Iz~ FeTurn
L SET
»° 004 | 04
’ a | 0%
| 108
| 107
oos 108
| 09
| Toa
0B
alul ! 1oe
oo7
oos :‘ »
Displey Emahle
OF |
i« g
oo Contact/Coil Eath
i Syabol

time

101

_| Release

and edit.

Starc

Ioz

I

Return

Lipe 1: [ ___________

Line 2: |[Main program and total time

Lipe 3: |-

Line 4: l

Cancle |

Click & drag

OFFLINE Model ; S62-20VT-D ID:01

L]
A
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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~DRD?7 decides the AQ output value!

File Operation ¥iew Help

=
Coil| Keypad :
Zymb| v Ladder Analog Ouput Set &l
172 Unde CtrlZ Mode Preset
I:l: cHL |1 ~w|lw  ~||3000
* Voltage mode, reset walue when
Z:1; stop DRED4--AQ outpmt:07.32 V
Find. ..
x:1] Teplase.. ciz 2 ~|fa -]
HMI/Text. .. Current mode,reset wvalue when
0110 Symbel. .. stop
W
Data Begister Set...
Tl Analog Ouput Set. .. CH3 |3 j | ______________ j |Dl
. I/0 Display Set... Voltage moddi #)lue when stop
v 3—Contact
T:1] GS-Contact CHY 4 = 0500
* AT
J Current mndjm lue when stop
C:123456789ABCDEF L., DED7--AD ofpg |88 ma
R:123456789ABCDEF ...
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 AQ01=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 AQO02=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
\Voltage 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 Edit Operation ¥iew Help
Bl R 2 8N B E
Coil/Comtact: QD1 Capacity:1196 free space. PC Mode: Program
o " i i
=i Used oo _|\ I I
I1:123456789A4BC
.
Z:1234 o2
H:123456789ABC
0:12345678 P:1 003
p
T:123456783ABC
M:123456789AECDEF L.l 004
T:123456783ABCDEF J
C:123456789ABCDEF J o=
R:123456789ABCDEF J
[alu])
G:123456783ABCDEF J
H:123456783ABCDEF J
oov
L:12345678
D: 0 ons
More...
o009
o010
011
<
48 48 4 | 4frol ifol HProl Aol hfol 4Frol ol dbo P [ [ &1 5| B 1] P& (28] (&) 126 ) I8 1Y Pek e M
Tone. gen Ver:3.5 Status:Stop OFFLINE Model :SG2-20¥T-T1 In:al

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

File Edit Operation ¥iew Help
slizlEEEEEREE
Coil/Comtact: QD1 Copacity:110 free space. PC Mode: Program
o i i i i "
w1 llsed 001 _{| 1 [ [ 1
I1:123456789A4BC
veres
Z:1234 ooz
H:123456789ABC
0:12345678 P:1 o3
p
T:123456789ABC
M:123456789ABCDEF L.l 004
T:123456789ABCDEF J
oos
C:123456789ABCDEF J
R:123456789ABCDEF J
ooe
G:123456789ABCDEF J
H:123456789LABCDEF J
oo7
L:12345678
D: 0 aos
More...
aos
010
011
<
3¢ 48 48 | 4fo| ifol Mo 4fol Hfol 4Rl hfol HEo 4P & S 4 B 1 8 BB & F B B P e
Tone. gen Ver:3.5 Status:Stop OFFLINE Model : SG2-20VT-T In:01

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 BUISERsNEN View Help
Ij Honi tor ﬂl Nodule Sy=stem Set &|
m Simulator Get ID Rewmote I/0
(= § (=) Sy -
Simulator Control
= {* N0
Syubol: Current ID: 1 >
B Ctrl4R i Master
i g Mew TD(00-99: 1
*:Used | Step Ctrl+T r Slave
I:12345
Get Expand I/0 Others
z:1234 Quit Ctrl4g I/0 Muu: 0 - ||E f:l EEEP
2Ep
Read [~ Back Light
H:12345 =
Write B 40 Dl 2 et
Q:1z34g| [Compare .. BS485 Set
RTC Zet. .. Comm. Mode: |5/N/2 =
T:12345
Analegz Set. ..
- - |38400 -
Mo 125ac Password, . Baud Rate:
: Language Coil Record
. Y Tretan Ta (@ None MW N
odule System Set. ..
T:12345 MM
Link Com Port. .. Range: SUM=0
Crlz23450VEYELECIEF 00

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).

DR is set as signed shown below.

Data Register Set

DR No. | Type | Value | Range » DROL
CROL 32747 -32768~3274T —
DRO2 o1 01~04
DRO3 000aa -32768~32767
CRO4 [alafulula} -32768~32787
DROS 000040 -32768~32767
LRO& 000aa -32768~32767
LDROT 000aa -32768~32767
LDRO& 000aa -32768~32767
CROS [alafulula} -32768~32787 b
¢ | &
cues

File BiEEM Operation Yiew Help
Select Model. ..
coil| Keypad PC Mode:
Symb| ¥ Ladder
lndo Ctrl+Z
*ils DR No. | Type | Value | Range ~
I:1 DROL 65535  0~65535 5
DROZ oL 01-04 DROL
LER DRO3 00000 0-65535 oooon [RPROL
= DRO4 00000 0~65535 65535
yoy) [Beplace.. DROS 00000 0~65535
T/ Text, DROE 00000 0~65535
Q1 bl DRO7 00000 0-65535 oooon [RRIE
N DROS 00000 0~65535 ATOL
gy = E! DROZ 00000 0~65535 2 -
Analog Ouput Set. .. < | = =
- I/0 Dizplay Set...
v 3-Contact Cancel
T:1 S-Contact I
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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:

DRFO

Reserved

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 I/O interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DRE1~DRE3 | Reserved,;
DRC9~DRCF and DRD9~DRFO as special registers used to store status, the output current value function is as
follows:
No. Function description
DRC9 Output pulse number of 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
DRD9~DRDF | Keep RCT value Year/Month/Day/Week/Hour/Min/Sec
DREO Keep No. of last enable | The configuration is in Model System Set Dialog.
M/N When running, the number of last enable M/N will be
kept in DREO.
DRE1~DRE3 Reserved
DRE4 A05 input electric current | Used as normal registers when no A05~A08 analog
0~2000 input, such as don’t connected with extension module
DRE5 A06 input electric current | 4Al;
0~2000
DRE6 AO07 input electric current
0~2000
DRE7 AO08 input electric current
0~2000
DRES AO01 current value 0~4095 Used as normal registers when no 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
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View menu

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

Functional Description
Display usage list

TT

ai= S Help

v I/0

| v Function
W

Display function block and parameter

Capacity Display capacity left space

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

<

Input Statuz Toaol

v Simulation Analog Tool. ..
v Expand inalog Tool... Monitoring or Simulation expand analog input AO5~A08
i 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 _l Expand Analog AT Tool @
1 2345 6768 9LBC /| ~2nalog 1 analog 5 aT1
L [EH[H II[H [HI[H [HI[H II[H [HI[HI W EET J o | | g 636 ma 117.6 =1
b = L=,
x [W A6 QEGA A G j OFE} p——— —
z [AIAIRIE Bnalng Analog 6 Az
D 12 345678 9ABCDETF 3.45 ol | jv |16.DC| - -14.9 -c
wox ~| [ (A I | (| 0 0| 0 O A — =
i ] [ @ ()7 2 A 3] 22| 2| A B A AL | |- o . anaiog 7 — =
6.36 on | :lv [20.00  na _17'—{:
S AT4
Znalog 4 Analog 8 £00.0 :IIC
2.91 on | j 02.44  m —_—
% e =
Hide Current

® 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 ATOL~ATM, 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 B PR T rors P% I 7 o1=:
functions for programming and testing the SG2 using the FBD Specifications

programming language. To begin a new program select | s S62-20VI-D:
e {1) Power : 24 VDC

File-->New, and select the desired model of SG2, as shown %3 | (2) Input : 11-18,A1-Rs

right EE mera {3) Output : BxTransistor/0.5L
' = {4) Rnalog : Yes

e {3) RIC : Yes

. . . {6) PWM Qutput : Yes

FBD programming operation Is same as Ladder. (7) 1KHz Tnput : T1-T2

{8) High Speed Comm. : Yes

{9) LCD/Keypad : Yes

{l0)Extension : Yes

Select Type

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

H FBD Version: — [Untitledl]

B File Edit Operation Yiew Window Help 1 -8 %
ElIEECIEIRIEEEIEICICIEEREERC 2

slhzEIEE [ ][] 5] 4 [ | [ [ [ [

Timez: 01
Cur Valuel: 0.00
Fre Valuel: 10,00

P Bl Gl B Bl B9 B S | 0 ) | B B S P o o (R ) 4
e e < [ 5

Untitledl Ver:+. * Status: Stop OFFLINE | Model:S62-20VI-D Page:1-A ]

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,

‘ [k || 1.‘ |Eu|7‘ Lb|_*_" |Fl:|71 | 3"3‘ | a3 ‘ LD_| 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 All Ctrl+ad

Line

Constart s/Connectars e

paaon panch 7] i (] ] 9 [ (79 e o] ] (7S] (£ o o e 4] (5]

T o =

Find... Tntitled? Ver:#.* Statuz:Stap OFFLINE Model: SG2-20VT-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);

% FBD Version: — [Untitled2]

EEX

B File Edit Operation Yiew Window Help Operation YView Window Help
GIEIED) '-.--'lll@ Ok @ G0 Ee ....@.-.

E‘ .er:t. * Status:Stop OFFLIKE

Ver:#. * Status:Stop OFFLINE Hodel: 562-20VI-D Page: 1-A I
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Simulation Mode
SG2 Client build-in simulation test function, the following diagram shows the display characteristics in

simulation mode.
B File Ed:l.t Qperat:.u\n ‘hw l’ dow Eslp - 8 =%

- :ng.wg.@.@

3 : SeXC eIt Si:mu]a..- |y Expa. .. [X]
Simulation mode Active circuits —— X e

change color 0.00 —j ou fo.00 =
OFF
con 7/ : Analog 2 :
/ [o.00 = ou
}—— Jorr
Boa4 203 Analeg 3
[oco0 = on
| } OFF
- L] o :

Counter: 03

Timer: 01 -
Cur Valuel: 4|40 o tne 41 IO-DCI — on

Fre Value: 400

Fre Valuel: 8|00 OFF
-
Input Stat:s Tool =
. = HoL g‘: ::;:: ;oqv\
felede el e e .
¥ QRRERRERRRRRE) . . '
¢ BIBBIGG seat d control Display function block current |
—I——l—ll status and contro L
0 12345678 9ABCDE E . . B
N 000600 R00 6 6 value and preset value
. (3] (3 [ 2T (2] @
(8] O] ol | oA el | (21| 4] [
test1122. gfb | Ver:#.* | Status:Run | OFFLINE | Model: 5G2-20¥T-D | Page:1-4 [ y

Online Monitoring/Editing

8 fil- Edit Operation ¥iew Vindow Help = |8 x

EeEE B :  . = _ e
clEEIPIEICIE SR R Y

Active circuits

change color

mede: 1
Counter: 02
Cus Value: 1
Fre Value: 402

mede: 5
Timer: 61
Cur Valuel: 4
Pre Valuei: §

BOO3

1"

Counsesz: 01
Cur Valus: §

Fre Value: sae‘\
S

Display function block current

0 12 345678 9ABCDETF
0000006600 BE
Q0|0 60 06 6l6 00 e ol

value and preset value

R[] | [eo / w7 [l | (2] | (X [E]

test1122. gfb | Ver:3.2 | Status:Run | ONLINE | Model:SG2-20VT-D | 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

BB
[iEl:

Select Model E@@|

EeyPad Ctrl+k
~ FED Ctrl+F
Undo Ctrl+l
Eedao Ctrl+T
Cut Ctrl+d
Copy Ctrl+Z
Pazte Ctrl+v
Delete Del
Select A1l Ctrl+d

Clear Comments

Fipd...

HML/ Text

Parameters List...

Properties Space

Ere Value: 37

Ere v=1u=:l g.00

101
MO01

NO1

BO02 timer

cutput
Start seuntex ¥01

—_— Bo002
Reset i .
B001

Reset Cur Value: 0

counter

Ho1 Bre Value: 100
(624 Cancel |
[T ] ]| el | 7 [mlA | [ | 4] []
test1122, gfh | Ver:s.x | Status:Step | OFFLINE | Model:S62-20VT-D | Page:l-& ]

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.

test1122. gfb

llll Il I®l|ﬂll@0 LN
e [l () o (] o e o [ | [ [ [ B
~
Start
L]
main program control
el o pre ;3
Set Comment k countex S
— BO03
main program control
mode: 1
Countex: 01
@ Cancell Rusut Cur Value: 0
- Ho1 Pre Value: 100
\ —
~
~
> v
< 3
[(R] :

| Ver:s. | Status:Stop | OFFLINE | Model:SG2-20VT-D | Page:1-A .
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Parameters List:
Parameters list display coils and functional blocks which used in program and explain coil functions and tags,
function block settings and markings and other information, as shown below.

File PP Operation View Window

E Select Model

@E KeyPad Ctrl+K . -
2 v FBD Ctrl+F Parameters List @
~Block List- 1 - Block Parameters ]
Undo Ctrl+l 3
~ Timer
BOO1 Time Base: 0.01Sec
OR Preset Value: 5.00
Label:
Cop3 Ctrl =5 TP timer
Paste Ctrl+¥ -
nil
AL Counter v —
Select All Ctrl+a 3
Clear Comments s | 2« |
Find... Close |

HMI/Text

Parameters List...
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Memory Cartridge (sold separately)

PMO5 (3rd) is a special kind of PMO05, 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 | ———r | PMO05 (3rd) |——>>

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

J on SG2 V3

The optional PMO05 (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
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L CD 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 Z01-204 (‘1°= 701, ‘=702, ‘|’=Z03, ‘—’
=Z04);
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Original Screen
LCD displays 4-line state
© Original screen as power on

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

Mode display
RUN mode
STOP mode

Press the button:

ESC Enter Main Menu screen

Under LADDER Mode,DRD8 current value=0, display the state of relays (I/Z/Q < X/Y
SEL+T! |[oMeNoeTo CoRe G o AsAT < AQ) < Original Screen

orTd Under FBD Mode, DRDS8 current value=0, display the state of relays (1/2/Q < X/Y < M
< N e Acs 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

0 OFF - B ON
O OFF
Expansion
module state:
B Linked SczAGHRA TToe- b
e Not Linked Output 4x Relay/8A RTC: year month day
0 Not Set
R QR

> 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.CR.G) e OO OFF

Analog input AO1~A04: 0~9.99V

AD1=01.00V
ADZ=0Z. 00V
AD3=01. 30V
AD4=07T. 04V

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

A0G=01. 36V Press key: ADG=05, 4dms
ADB=02. 5TV — SEL+— | A08=10.28mA
ADT=03. 94V <+, SEL+- " | A07T=15.76mA
AD8=06, 21V - ADE=20. 00mA

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

AT01==-0100.0°C press key: K101=-0148.0°F
ATOZ= 0600.0°C — SEL+— AT02= 1112.0°F
ATO3= 0193.2°C — SEL+— ATO3= 0379.7'F
AT04=—-0017.1°C ATO4= 0001.2°F

v

A

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

AQ01=10. 00V AQ01=10. 0OV
AQ02=20, 00mé Run L A002=20. D0mé
AQ03= ADL W <«Stop AQ03=01. 22V
AQ04= V01 ma AQD4=04. B8mA

© Hidden 1/0O 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 IO interface to be displayed or not. When one bit equal 1, the
corresponding 1/O interface is hidden (mean you can’t display the 1/0 interface by pressing SEL+T { or T ).

Num 1/O interface DRD8 current value

0 1/Z/Q: 101~10C,Z01~704,001~Q08 Bit0:* alwaysdisplay

1 XIY X01~X0C,Y01~Y0C Bit1:=0 Display; =1 Not displayed
2 M1 MO01~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 A5 A05~A08 Bit11:=0 Display; =1 Not displayed
12 AT ATO01~ATM Bit12:=0 Display; =1 Not displayed
13 AQ AQ01~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. ..

@@}

Coil Eewaﬂ'
Zymb| v Ladder
Unds CarleZ
*:Us
I:1]
*
Z2:1;
Find. ..
waq Raplace. .
HMI Text, ..
Q1 Sembel. ..
* Data Register Set. ..
¥:i f

analog Dupuat Set. | |

" rm

F~Row
T: 1! v 5FRow

EEE @ N

C:123456789ABCDEF L]
R:123456789ABCDEF ..

G:123456789ABCDEF L.

ST ]

uz

I/0 Display Set
| Display LCD I/0 Set

/ W XY (¥0L-X0C, ¥01-¥0C)

v ML{MOL-MLF)
[+ M2(M20-M3F)
v N1({NOL-NLF)
v Nz (Nz20-N3F)
[ T(TOL-T1F)

W C{COL-CLF)

¥ R{ROL-R1F)

¥ G{GOL-GLF)

W AL{ADL-AO4)
¥ AS{ADS-ADS)
W KT (ATOL~AT04)
v AQ{ADODL~AQO4)

<

+

v:1194 free span

|—

0os |

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

3. Down load the program.

I/0 Display Set

Display LCD I/0 Set
[w /7 (¥01-¥0C,T0L1~F0C)

[w ML {MOL-ML1F)
[~ Mz (M20-M3F)
[v N1 {NO1-~MN1F)
[ N2 (Nz20-N3F)
v T{TO1~T1F)

¥ C{COL-CLF)

[ R{RO1-R1F}

W G(GOL-GLF)

W &1 (A0]1~A04)
[ AS(ADS~ADS)
[~ AT(ATO1~ATO4)
[ AQ(AQ01~&O04)

Cancel

This time 1/O interface “M20~M3F, N20~N3F, R0O1~R1F, A05~A08, AT01~AT04, AQO01~AQO04” are hidden:

SEL+T{
orTl

Under LADDER Mode,DRD8 current value=1750, display the state of relays (I/Z/Q <
XY M1l N2 T C o G < Al) < Original Screen

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

(1) The Main Menu as 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 PFED LADDER Ladder edit
FUN. BLOCE PARANETER FUN.BLOCK Ladder function block
PARANETER RIIM (timer/counter/RTC ...) edit
EIIN DATA REEGISTER FBD FBD display
PARAMETER FBD block or LADDER function
DATA REGISTER CLEAR PROG. block parameter display
CLEAR PROG. WEITE RUN RUN or STOP
WRITE EEAD DATA REGISTER | DR display
SREAD »5ET CLEAR PROG. Clear the user program and the
password
SET RTC SET WRITE Save user program to PMO5 (3rd)
RTC SET BNALOG SET READ Read user Program from PMO05
ANALOG SET PASSWORD :
SET System setting
>PASSWORD ~LANGUAGE -
RTC SET RTC setting
ANATOG SET ANALOG SET ANALOG SET Analog setting
PASSHORD PASEWORD PASSWORD Password setting
LANGUAGE LANGUAGE LANGUAGE Select the language
2 INITIAL P INITIAL INITIAL initially set Edit method
(2) The Main Menu as SG2 under *RUN’ Mode.
>LADDER >FBD LADDER FBD
FUN. ELOCE FARANETER FUN.BLOCK
PARANETER STOP
STOP DATA REGISTER PARAMETER
STOP
DATA REGISTER WRITE
WRITE RTC SET DATA REGISTER
RTIC SET PASSWORD WRITE
FPASSWORD >LANGUAGE RTC SET
WRITE PASSWORD
ETC SET LANGUAGE
FASEWORD
PLANGUAGE
Press the Button
Tl Move the Cursor to select Main Menu
OK Confirm the selected Function
ESC Skip to Initial Screen

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

Press the Button

|2| 3 Hﬁ IsH 8 | Column

Line 1 | W01 —-c04-t01-PTO1
2INOl—m02—(Co1|____ i-mmmoeoe- 3
*| Ip————ro1 | LCD Sereen |
4,,*){0}-[)—0,04—((}01

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column)
2. Qxx = space = Qxx (only for digital and character position of 8 column)
3.1 = Space= T (all available but the 2,4,6 column of the first line)
1 1
SEL, lleoeXeZesQeYoMeNeDeTe Coe Re G e | (the cursor located at 1, 3, 5
then T/ 4 column)
20eYeMeNeTeCeReGeHeLePe S ASe MD o Ple MX <
AR < DR & MU <Q (When the cursor located at 8 column)
3. (e Ao Y < 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—>5—-AS—->MD—Pl-MX—-AR—-MU—-T...
This time if cursor flicker on “T”, press “T /4. Ladder function block display in sequence:
T CoReoGoHHeLoPSoASoMDPIoMX—-AR-MUST. ..

rl 1 ré 1 r SU=SU 14 rl 1 re 1
it] | 1014 01.00 | it | | a01 v | | |
loo.00  Fro1 | 000250 fCO1 | 00:00 JRO1 | 02 v fco1 | HHo1
L 4 L 000200 4 L po:00 4 L 00.00v 4 L 4
rl 1 ré 1 r 1 r 1 r 1
1{101-01 | | ko1 it | | 00000 Riop | 00001 Riop
| L L Ho1 | oo2s0 POl |Low]Q01-Q01 FSO1 | 00000 FASOL | 00001 HIDO1
Wog=09 4 L ooooo 4 L J L 00000 4 L 00001 4
r 1 r 00000 1 r 1 rl 1
| 00000 Riop | |Lowd 00000 | Low] 00000 Hiop | o1 |
| 00000 FPIO1| |Lowd 00000 HIXO1| |Low] 00000 FAROL | ooo1 HiUo1
L 000,014 1 L 00000 4 Lotoon 4 1 L pro1
Function Pl and AR, more key display:
r 1 r 1 r 1 r 00000 q
| 00000 Hiop | QBT+ « /s | 00001 HNap Lowl 00000 Wop | QET. 4+ « /sy |Lowl 00010 Hiop
| ooooo PPI01|——| | 0000.1}PTO Low] 00000 RRO1j———— 50 Low] 00.01 FAROL
Logo.od 1 Loon.otd 2 Lotooo 4 1 Looogo 4 2

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

OPARAMETER

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

T—-C—->R—>G—>AS—>MD—-PI->MX—-AR—-MU—-T...
This time if cursor flicker on “T”, press “T /4. Function blocks display in sequence:
T CoRGHASMD-PloMX—-ARMUST. ..

T01 Co1 RO1 G01 AS01
Ax= AOL V Vi= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= A0Z V V2= 00000
OFF SU 00:00 G =00. 00V V3= 00000
D01 PI01 H¥01 ARO1 Nuo1
¥1= 00001 Kp= 00000 V1= 00000 L1= 00000 I1D=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 V1=0001
V3= 00001 Td= 000.01Sec 1 1 ML= 01000 1] | ¥2=DR01
Function P1 and AR, more key display:
PI01 PI01 Mx01 MX01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ «/
PV= 00000 SELT 2 | Ti= 0000.18ec || v2= 00000 2] va= 00000
Ts= 000.018ec 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) RJN Mode (2) STOP Mode
RN Voﬂ STOP Voﬂ
>TES =0€ SYES %e
O & A O & A
Tl Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu

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

DRO1= 00000 DRO5= 00000
DR0OZ= 00000 DRO6= 00000
DRO3= 00000 SEL%E DROT= 00000
DRO4= 00000 DRO8= 00000
MNes Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’then ‘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/{ 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 PMO05 or PMO05 (3rd) program spare cartridge to SG2 (RAM)

TES
>H0

CLEAR FROG.

WEEIT EEAD
TES TES
>0 2H0

(1) ~ (3) Now Press:

Tl Move the cursor
OK Execute the instruction
ESC Back to main menu
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(4) SET (system setting)

content default
1D SET o1 J[ID SET 01 (> [ID setting (00~99)
RENMOTE I/0 N I|IREMOTE I/O N - |Remote 1/0O 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 NUMBER: 0 Vooeep vV | [M:non-Volatile (V:Volatile x: Norr Volatile)
L/0 ALARN ¥ 1I/0 NUMBER 0 [> |Setting expansion I/O module humber (0~3)
C KEEP % V7O ALARM J - |Siren setting when is not available to Expansion
Z SET X 1/0 Points (V:Yes x:No)
R3480 SET 03 ||C KEEP . | [in stop/run switching, Counter Present Value
DATA REG. i} Keeping (V:Yes x:No)
ZSET y - |Enable or disable keypad input Z01-Z04
(V:enable x:disable)
RS485 SET 03 |- |Setting the form and baud rate of RS-485
DATA REG. U - |Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)

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

after loss.
Now Press:

RVPEN 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/O0 NUMBER = 0~3
2. REMOTE I/O = N&M&SeN
3. BACK LIGHT ; C KEEP ; Z SET = x|
4. M KEEP; 1/0 ALARM = Ve
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)

2 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 1/O is selected, the distribution of the remote 1/O is as follows:

Master Slave
Remote Input X01~X0C «— 101~10C
Remote Output Y01~YO08 - Q01~Q08

¥ 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---) 0 :
-G@009. 06. 26 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 BOI3ERIESMN View Help

=N

i (| © ([ [ ] e

Simulator
FollfBonty Simalator Control ﬂ
Svymbiol:

Fun Ctrl+E Tine 3et

*:;Used | Stop Ctrl+T Week PC Clock

I:12345
Hour:Minute E
Z2:1254 Guit Ctrl+Q
Year.Honth.Day| . | . |
X:rl1z2345
Daylight sawvin
Q12345 Rl J
Mode: |NO b
BTC Set. .. -
. qkilnil=y s
Ya12345 Analog Set. ..
- M: | J D.| J H| J
M:12345 Uinter

Language

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

Link Com Port. ..

Cr1Z25345p 89 EECTETYT o 0K Cancel

Edit rule: (OM: 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 EUROF'E H: 01
Thur 11:16 Norne Display fixed = Jomp  M:02 D:00
EUROQPE standard
S | WINTER M:09 D:00
SUM/WIN SET SUM/WIN SET
Press SEL once | USA H:0Z) Press SEL once OTHER H: 01
Display fixed = Yo y.02 p:02| Display edit menu” | Sy M:01 D:01
USA standard
standat 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.

SIMAWIN SET . 2009-5-3 8:00 2009-10-25 8:00
OTHER H: 08 Time — ——
| M:05 D:01 '
WINTER M:10 D:00 2009-5-3 9:00 2009-10-25 9:00
Summer Winter
(6) ANALOG SET
AD1=RATIN 010 A EGAIN :010 - GAIN (0~999), default 10
OFFSET: +00 OFFSET : +00 > OFFSET (-50~+50), default 0
AD2=GAIN 010 | [R22GAIN 010
OFFSET: +00 OFFSET : +00
A3~A8...Gain + Offset
Now Press
1. Move downward the Cursor
™ 2. Switch the setting screen from A01/A02->  A03/A04-> A50/A06 >
AO07/A08
SEL Begin to input parameters

‘SEL’ then ‘«/ -’

Move the Cursor

‘SEL’ then 1T/ 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
—_—>
0000 k]
Now Press

- 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/ |’ 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.

2 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,
AJ/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 v v v
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
% :SEL+0K to enter RTC SET
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(8) LANGUAGE (Selection menu language)

Now Press

ENGLISH - English
FRANCAIS >  French
ESPEF:[OL - Spanish
ITALTANO - ltalian
DEUTSCH 2> German
PORTUGUES - Portuguese
>ﬁ1¢q:jz J - Simplified Chinese

POLSKI - Polish
TVCCKMI * > Russian
TURKCE > Turkish

™ Vertically move the Cursor

OK Select the language the cursor located

ESC Back to Main Menu

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

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
*LADDER N
FED
Now Press:
™ 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
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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 BO02(TO1 time base is 0.01s) automatically as 2.34s, Passing to BO03(T02 time base is 0.1s)
automatically as 23.4s, Passing to BO04(T03 time base is 1s) automatically as 234s, Passing to
B005(C01) automatically as 234:

AilS AQO1

AQ

BOO1 i. lﬂ
mode: 1
Analeg: 01
Cur Valuel
Cur ValueZ EOO02
Ref Valune: 0O ﬂ

mode: 1

Timer: 01

BO0O3 Cur Valuel:
: Pre Valuel

mode: 1

Timer: 02
Cur Valuel: BoD4
Fre Valuel:

BOOS ﬁﬂ

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

Counter: 01

Cur Value: &
Pre 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 BOO3(T02 time base is

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

to BO05(C01) automatically as 430:

Bool

mode: 1

MD:01
Cur Value:

Fre W
Fre ¥
Fre ¥

Analog: 01
Cur Valuel:

Cur ValueZ:
Ref Value: 0.00
5
E002 mode: 1
Timer: 01
Cur Valuel:
Pre Valuel
mode: 1
Timer: 02
Cur Valuel:
Bo04
Fre Valuel: ﬁ
’ ﬂ
Ba05 mode: 1
Timer: 03
c: Cur Valuel;
Fre Valuel
mode: 1

Counter: 01
Cur

Fre

Value:
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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(C01) as preset value. The number 30000 is not out of data range of C01, so
CO01 preset value automatically as 30000;

Passing to BO04(ARO01) as preset value. The number 30000 is greater than upper limit of
ARO01 20000, so automatically as 20000;

MOl

n E0dl E0Qz
H ’ ‘H
Mool mode: 1
Cuz WWalsde: 20000 Timez: 01
Pre Wfalwusl: 20000 Cur ifalu=l: 0,00
Fre alueZ: Fre Falugl: 22_.33

Pre Walue2: 1

E002

mode: 1
Courgzer: 01

Cur Falue: 0
Fre Walug: 20000

E00a

moda: 1
AR:01

Cuz Wfa 1
Lawsgll: 20000
Lewvel 2wl

MaxL:0
Z=3p: 0
Pate: 1l
Fain:0.00
Offmat: 0
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Example2:

When AT01=-100.0, ATO01’s inner value -1000 is passed to other function block as preset
value. Passing to B002(TOL1 time base is 0.01s) as preset value. -1000 is less than lower limit of
TO01 0, so automatically as 00.00;

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

Passing to BOO4(ARO01) as preset value. -1000 is not out of data range of AR01 -10000, so

automatically as -1000;

EODZ

ATO1 ﬂ‘
’ \

mode: 1
walus™—100.0 Timer: 01
Cur Walua=l: 0 07
Fre U.'l.luel:

E002

mode: 1
Countaer: 01
Cur Walue: 0O

Fre U.ﬂ

E00%

made: 1

AR:01

Cur falue: 0
Levelli‘lllil'
Leweli:T
MaxL: 0

Jt3p: 0

Rate: 1l

Fain:0._00
Off=et: 0
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Chapter 5: Relay Ladder L ogic Programming
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HMI DiSPlay INSEIUCTIONS. ....c..iiiieieieite ettt sttt e st e e b e st e s se e e e e e sbeese e st e besteeneeseeseesneeneeneens 101
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10 Link/Remote 1/O Instruction (SG2-20VXXX MOUEI ONIY) ...cuviviiiiiiiiiiesieere e 107
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Basic Elements

General SET RESET PULSE N.O. N.C. Number
output output output output contact contact
Symbol [ A v P 1F -+ | (N.O/N.C)
Digital
1gra | i 12(101-10C/i01-i0C)
Input
Keypad
P z 2 | 4(Z01-204/201-204)
Input
Digital Q Q Q Q Q 8(Q01-Q08/q01-g08)
Output a 4=
Auxiliary
Coil M M M M M m 63(M01-M3F/m01-m3F)
Auxiliary
Coil N N N N N n 63 (NO1-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.

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.

ool

I/0 NUNBER: O
I/0 ALARN X
X

| 1.123466789ABC

Q.12345678
STOP Thur 08:43

“yz.123¢ g

Z SET enable;
Display Z state on

init screen

Qol
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Auxiliary Coils(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
(cails). In the first rung of this example, auxiliary relay MO1 is being used as an output coil and will energize when
input 102 turns on. In the second rung auxiliary relay MO1 is being used as an input and when energized, will turn on
outputs Q02 and QO03.

IE|I2 MOl

001 4|| @
HElll Qoz

002 4|| Q
oz

005 Q

% The state of auxiliary relays “M01~M3F” will be kept when the smart powers down if “M Keep” is active. “M
Keep” can be set by the two ways below.

X]

Nodule 5S5ystem Set

Set ID Femote I/0 oS —
- AC100~240V Input 6x AC
Current ID: 1 :: Mo
Master Ii
New ID(00-99): 1
i 3lawve TEca V q
Zet Expand I/0 Others ID SET 01 o
_ s REMOTE I/0 N Q e
o vam: [ o [ T Keep BACKLIGH o
[ Back Light T KEEP D & A
[ I/0 Alarm ~ oz set
| SG2-10HR-A
R34585 Set DE Format 3et
Comm. Mode: |3/H/2 - & TUnzigned | 0“19“1"““
Eaud Rate: |35400 - (" Signed !{'.5 ®
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, 0.55 OFF
M33 Summer/Winter output Summer time turn ON, winter time turn OFF, used as normal
auxiliary relay.
M34 ATO1flag Output ON when the first channel of SG2-4PT is error
M35 ATO02flag Output ON when the second channel of SG2-4PT is error
M36 ATO03flag Output ON when the third channel of SG2-4PT is error
M37 AT04flag 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 i i
MODBUS function using
M3E Error flag . .
_ (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.

Ioz Nol

004 @‘

Nol Qo4

QoG

QoL

o0s O

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

contacts will turn on when the current value is equal or greater than the 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
oo o
o0l Q__ {DDE a }
TOL Qo4

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 C01 turns on. When CO1 turns on,
output Q05 will turn on. When MO2 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 1F -+ [(N.OJIN.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”.

IOl |D | Qol
005 ||
101 OFF N
O
D OFF OFF
:H: one compelet scan period
| !
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”.

IEII.I. i:l Qo1
006 | l/}
1 oFr | O OFF
ON
d OFF OFF
:H: one compelet scan penod
' I
ON
01 OFF OFF
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Output Instructions

Set Output Instruction (Latch) (4)
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.

I Ell 1 Qo1
00T [ T
101 OFF O OFF
O
Q01 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.

I01 Qol

008 | l

101 OFF ON OFF

Qo1 ON
OFF

Pulse Output Instruction (Flip-Flop) (P)
Flip-Flop changes the ON/OFF state of the coil (Q) or an auxiliary contact (M) when the preceding input contact

turns from OFF to ON. Once the output is ON, it will remain ON until the next time the preceding input contact turns
from OFF to ON. In the example below, when Pushbutton 103 is pressed and released coil, Q04, it will turn on and
remain on. When Pushbutton 103 is pressed again, coil Q04 will turn off and remain off.

ilz Qo4
=] P
03 |OFF ON | OFF ON| OFF ON| OFE
in3
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 (AT01~AT04)
Analog output AQ 4 (AQ01~AQO04)
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~MXO0F)
Analog Ramp control AR AR 15 (AR01~AROF)
Data Register DR DR 240 (DR01~DRFO0)
MODBUS 15 (MUO1~MUOF)

Analog value (A01~A08, V01~V08, AT01~AT04, AQ01~AQ04) and current value of functions (TO1~T1F,
CO01~C1F, AS01~AS1F, MD01~MD1F, PI01~PIOF, MX01~MXO0F, AR01~AROF, and DRO1~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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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
o

_®_
©
©

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-g08
3:1s, range: 0-9999 sec Auxiliary coil MO01-M3F/m01-m3F
4: 1min, range: 0 - 9999 min Auxiliary coil NO1-N3F/n01-n3F
® ON: the Timer reset to 0 Expansion input X01-X0C/x01-x0C
OFF: the Timer continues timing Expansion output Y01-Y0C/y01-y0C
@ Timer current value RTC RO1-R1F/r01-r1F
® Timer preset value Counter C01-C1F/c01-c1F
® Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1F/t01-t1F

Analog comparator

GO01-G1F/g01-g1F

Normal open contact

Lo

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

¥ The current value of TOE and TOF will be kept when 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.

Il:lll TOL 0
002 [ [ } 101
_® 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.

e |y |mx |m T e 4]

Select Coil No. output Type

& -
T |01 =| (01~1F) Symbol
= (" P

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

Enable ! |

Ouprat IR |

o1 1 Tine Base:|1SEC  +|

3 0000 Current V&lue:li Sec
0005 To1 Preset Value:lm Sec
Preset Type:lm I_

Direction Set Reset Input

Contact Contact | [_

0K | Cancel ‘

¢ enable reset relay
> i @ . + present value =0
Timer starts operating

Tining enable relay OFF ON OFF

tirne , OFF @ ON OFF
p S —————————

output tenﬁnalCmIMTlF)

t = Tiner 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

S PR PR RS PRIy
Timer Output Type
T [0o1 w| (01-1F) sywbol i'[ (’:P
Function

Mode |2 - (0~6: -[, T: B)

On-delay timer mode 2

(O
@‘@
o1 @

2

Enablc ]
L 1
e

Resat = I I

=2

Ouirput I

TO1 2 Time Base:|1SEC ¥
3 3;;; T01 Current Value:l— SEC
ToL Preset Value:|0005 SEC
Preset Type:itl vl
Direction Set Reset Input
Contact I Contact |1 |01
| OK | Cancel ‘
enable reset relay > Timer starts operating = ‘ < enable reset relay
present value =0 @ present value = 0
. OFF ON ON OFF
tuning enable relay
—» 11 <4 2 P
fime up OFF Gt=t+2 ON OFF
sutput terminal (T01~T1F)
OFF ON OFF
enable reset relay

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

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

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the
current time is equal to the 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 up when its rung changes to false. Timer status bit TO1 will turn OFF
when the current time value reaches its preset value of 10 seconds.

Edit Contact/Coil X

T [01 w| (01~1F)  symbol :f'[ c

o

Function

@_ Mode m (0~6: -[, 7: B)
@ —@ Off-delay timer mode 1

Enable l '
PSS
Output _,——i_
Time Base:/1SEC ¥
TOl 3 Current Value: SEC
alnuin]
’ oo TOl Preser Value: 0010 SEC
0010
101 Preset Type: N ¥
Direction Set Reset Input
Contact II Contact |1 w| |01
| OK | Cancel |
enable reset rela @
Y g | " enable reset relay
present value = () Timer start operating present value =10
Timing enable relay OFF QR OFF

TﬁmguPthng O )*@t) —»| OFF

output terrmnal

@ enable reset relay OFF

t = prezet value

Timing enable relay  OFF oW OFF | O | |ON| CFF
- QOFF - t
Timing uP’(TOl~T1P) | -t
output termunal [ — »
OFF

@ enable reset relay OFF

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 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 Jr v |z T |c 4]

Timer Output Type

T |01 | (01~1F) Symbol ﬁ"[ 3

Function

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

Enable | l
— [ —
Output | I

Time Base:|15EC  +|

TOl 4 e Current Value:‘i SEC
° gglllc: TOl Preset Value:W SEC

I01 Preset Iype:m l_

Direction Set Reset Input

Contact I I Contact I I v I [T

OK | Cancel ‘

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

Timig enable relay OFF oM OFF

OFF ON OFF
“+—

Time up
’ 01-T1F
output terminal 8 )

JFF

enable reset relay
t = preset value

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

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

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

Edit Gontact/Goil @

e Jr  Jrx  |m e Y

Select Coil No. Ooucput Type

& -[ ¢
o1 ~| tor.1F
T |01 { ) symbol| * -

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

O
@_ @ _@ Flash timer mode 1
ol @

Enable _] l_

Tine Base:m
Current Value:ﬁ Sec
e 3 E[u:n:l Preset Value:’w Sec
0010 oL Preset Type:m I_

Direction Set Reset Input

Contact | | Contact | | [—.

| 0K | Cancel ‘

enable reset relay Timer starts operating enable reset relay

present value =0 present value =1

Timing enable relay

Time up,
output termin

{ (TO1-T1E)

t = preset value

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



Chapter 5 Relay Ladder Logic Programming E

Timer Mode 6 (FLASH with Reset)

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

Edit Contact/Coil X
e |y v |w T lc 4]
Timer Qutput Type

I o -
T |01 w| (01~1F) Symbol
& P

Function

Mode |5 - (0~6: =[, 7: B)

D
Q7 o Lo e
o1 @

Enable | |
Resct | I
Quiput IllIIlIIIIIIIII

Time Base:m
TO1 6 Current Value:l—‘ SEC
: ;;:; TOl Preset Value:W SEC

I01 Preset 'Iype:[H V”

Direction Set Reset Input

Contact | Contact |I v l W

| OK | Cancel l

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

Timing enable relay —l
t t t t

Time up,

Chutput terminal (T01~T1F)

enable reset relay —l

t = preset value

2 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

1y _] L

_®_

TOl ToZ
Time Base:|0.1SEC +| o.15EC ~
TOl 7 ? Current Value:l Sec [ Sec
2 I:I IJ [I . L:I 2 I:I I] I:I . [I
002.5 TO1| 001.0 TOZ Preset \Falue:IDDZ. L Sec [UDJ.. 0 Sec
TOZ TOZ Preset ME:IN - N -
Direction Set Reset Input

Contact | J [ Contact | J I_

| 0K | Cancel |

enable reset relay eniable reset relay

present value =0 "'l" Timer status operating i present value =0

tining enable relay

t1] t2

Timer up, (L01~T1F)
output terrminal

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

t2 = preset valueof the second tiner

% 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: counting up (0, 1, 2, 3...... ) Output Q01-Q08/q01-g08
ON: counting down (...... 3,2,1,0) Auxiliary coil MO01-M3F/m01-m3F
® Use (101~g1F) to reset the counting value Auxiliary coil NO01-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-YOC/y01-y0C
@ Counter current Value, range: 0~999999 RTC RO1-R1F/r01-r1F
® Counter preset Value, range: 0~999999 Counter C01-C1F/c01-c1F
® Counter Code (C01~CL1F total: 31 Counters) Timer TO1-T1FM01-t1F

Analog comparator

GO1-F1F/g01-g1lF

Normal open contact

Lo

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

Counter Mode O (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 OFT
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.

¥ | | w | T c I

Counter

c |o1 «| (01-1F) Symbol

Functicon
B — Mode v {0~8)

?

Counter without owvertaking and without
power down retain current value

Pre val=10

O Cur vl [EIEETIT T2 (V0 T TolEIakin T Tl
5

¢

@ bi | I
..... o | —
aipl mn 1
Current Value:'i
col 1 Preset Value:|000020
MOld 000000
Preset Type:|H *
oooozo [ €01 [
102 Direction Set Reset Input

Contact |M w | |01 Contact |1 - ,?

e .
@ 20 !

AT TTTTr Tt T TrTTT T T TTTrTaITTrTa T T TTTE Tt T AT T rT
(9 lolololrlilgigirllol 1191191201201 20! 0120 20 20!

S
Input count pulse |_ [ R :I

@ OFF ON OFF ON

@ ON OFF ON
OFF oM|  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 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 Mode 2 (Overtaking, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting even reach the preset value, but it 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

Y | M | w | T c ]R

Counter

Cc |01 w| {(01~1F)
Function

Mode %v {0~8)

Counter with owvertaking and without
power down retain current value

Symbol

2

®
®

?

Pre wab=14
_@ N 0 i 2 e e i

i

col z
MOl 000000

000020 col Current Value:
IOz Preset Value: 000020
Preaset Type:|H *

Eeset Input

Direction Set

Contact |M w | |01 Contact |1 - ’?

=2

® 2 |
R N R N A N AN N B R I R M I I B R A B B
G)  lolis119120120\ 20\ 201 201 201 191 191 181 181 0 9 1191 191 201 0 | 201

nput counter
pulse

®

BPLP ECEEEL Al

)
\_‘

@

O OFF O

OFF O

CFF

> Under this mode, Counter will continue counting after reaching preset value if it’s configured as counting-up

O

OFF O

OFF |O\-1| OFF

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

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

counting-down mode.
Counter Mode 3 (Non-Overtaking, Retentive)

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

Edit Contact/Coil E]

Y | m | m | T c lr 4]

Counter

c |op «| (01~1F) Symbol

oY

Function

@ Mode |3 | (0-8)
Counter without owertaking and with
O power down retain current value
5

@— Fre val=20
—@ R o a1

col 3 Current Value:li
MO1l4 OGOO00O0 col Preset Value:lm
0000z0 Preset Tg‘pe:m I—
10z Direction Set Rezet Input

Contact M | |01 Contact |T - l?

0K I 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.

2 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 PRl ~| (1-8)
©

P

Counter with overtaking and with power
down retain current value

_@ el CEEE AN E O EEE

JULMUTOTLLLL
Wi I_
L

P

col 4
MOld 000000 Cucrent Value:
0O00Z0 col Preset Value:| 000020
IDz Preser 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.

2 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.

Edit Contact/Coil B
¥ " | m | T c |» 1/r]
Counter
_® c ﬂ {O1~1F) Symhol
®_ Funcrion
® mode (B ~| (1-8)
With overtaking and without power dowm
Compare Counteér
> @
u l‘l‘|'I'.Ti.'l.‘I._|.'I'TI'I_I \ B GIEE
@ SpWaiplpuudpipiplpiy
1 [
i Jr—
S e S A g B
=
Current Value:
col Ll 5 Presec Walue: 000020
0l1d 000000 Preset Type:[n ||
0000z0 col Direction Set Feset Input
102 Contact | j ol Contact |1 L 0z
0F | Cancel |
D=5
__________________________________________________ -
® 20 |
AT T r T TTTr|AaTTTrTTT T Tt T TrTa T T T Tt T T T T T
() 1011911920\ 20\ 211 21V 201 201 191 19! 18! 18] 191 191201 0] 6 &) 0
iUt count —_———r-
pulse |_ _ jl_ _ JI _ :I
©) OFF ON OFF ON
@ CFF ON
OFF O OFF O] OFF

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

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

% The current value is always 0 regardless of the state of its direction bit when the smart switches between RUN and
STOP.
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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 bel

ow, 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.

col

Edit Contact/Coil 53]

¥y |z x|t e |r al»]
Counter
C —® c for x| (01-1F) Symbol
Function
@ Hode |5 {0~8)
With overtaking and with power down
@_ @ Compare Counter
_® PSRN . o o e
nnroTnnner
o e
6 Current Value:
MO1l4 000000 Preset Value:[000020
[nluln]nlqu] col Preset ‘Iype:IN ﬂ
I0Z Direction Set Reset Input
Contact |(H +| |01 Contact |T |02
| 0K | Cancel |

@

I I B B R e A R R B A D U e D B R

@

@ Modergzes\ 0) 1V 11 zizigl 1 1 1 10 gl lgiglglgl
=TTt AT T T T T r Tt r/AaTtTTTTI rTIT T T
@Eode3&4&5:0:f:f:2:2:3: : : : : : :3:4:4:5:5:6:
input count pulse |_ :I___Jr__:l |-
1 _
power supply switch O OFF CH

@

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

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

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

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

speed counting.

High Speed Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either
input terminals 101 or 102 for forward up-counting to 1
KHz maximum at 24VDC high speed input signal. The
selected Counter Coil (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.

_®

Symbol | Description
@ 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 I PR E R PR
Iol EI 0000 I:I iz
usunun col ¢ for =] 011 sgmsos |
Function
Hode m [0-8)

050000

| Scale Input Counter

T 1
() tejodililalal

Pre val=24

@I_I

|-—_l_..— | |

Curvd Tl T T2 [FEhabkabale [elalal Til" 7

OFF

HONES

OFF

HON

O

|

Current Value:,i
Preset Value:|005000
Preset Type:|N =

Input I1/IZ2

Contact ,F Contact [N - lbs_

Beszet Input

=]

Cancel |
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Example: QO1 output ON with C01, and Q02 output ON with scan time.

103 cor || 7 |
| T01{ 000000
o4 ! {:::}_ ooo100 [ €01
MO1 I
co1 Qo1

ws [ O

Preset 100
Current | 0§ 1 3 1 &2 ¢ 2} : F100510031003100 0100 81008100F 0 § 0 § 0 |

EE

103 ON OFF

MOl | OFF ON

CO1/Q01 OFF ON OFF

Q02 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 —
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.

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

@0 ® e OO

Counter Coil Number (C01~C1F 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 @
' 2N R I B c |2 4[>
Counter
c |01 | (01~1F) Symbol

Function
Mode |z - (0~8)

1K Hz Input Counter

Fived tine= s On=d 0=t
b= 11 | £

QO
@@@[

Fixed Time:|[N || -»[01.00 Sec

Current Value :| |

Preset Value:|000005 |ooooos]  ofs
col =] OFF Preset Type:lN ﬂ| |N ﬂl
I0L| 00,10 Input I1/I2 Reset Input
ooooos [ €01 Consace [ <] [or comsacs[ [
000003

OF | Cancel ‘

D=8

Q=015 01s | 61s | o01s | OIs | 0ls
@=5 3 T 5 T 4 T 353 7 4
@ 3 : : : : : :

@:) | ; ; ; : :
@

COFF O OFF
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Real Time Clock (RTC) Instructions

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

ETC SET ¥W3.0
Each RTC instruction has a choice of 5 operation modes, and has 10 parameters for proper 2009, 08, 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 Mode0 (Internal Cail)

Symbol

Description

Input the first week to RTC

Input the second week to RTC

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

RTC displays the hour of present time.

RTC displays the minute of present time

Set RTC hour ON

Set RTC Minute ON

Set RTC Hour OFF

Set RTC Minute OFF

®©®REO®EE

RTC Coil Number (R0O1~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

I0l

ROL

Edit Contact/Coil

k3
n | u |t | e R le 4l
1

Real time clock

R |01 =| [0L-1F) Symbo
Function
Hode ([ ~| (0-4)
Internal Coil
[ T o Twe Tow [ om [ sa [ o |
| e |
Friable I I
x I I
D.
ROL Week (On->0£2) | = =]
Current Value: :
Preset Value:[_: ’_On I_: ’_O:II

(hour:minute)

OFF

001 |
ON
m OFF
ON
k01 OFF

OFF [1):4 | Cancel
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RTC Moaode 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:

H | |t = R le 4>

_®_®_ Real time clock
: E |oL | (0O1l-1F) Symbol

Function

Mode 1 - [0-~4)

Every day action mode

ONONO
© 00O

Wee]-:(un—:>0£l!]:|HU ﬂ - |1-‘R ﬂ
Current Value:
RO1 MO-FR Preset Value:[0s : [00 on |17 : |00 oef
l - l':': ':1'? ({houe: mimaite)
og:00 [ RO1
17:00
—
Weel Monday Tuesday ~ Wednesday ... Friday Saturday Sunday
Tirne 200 1700 800 1700 oo 1700 200 17:00

moete |

rmowp _ [ [ L[ | 1

Example 2:
Weel Monday Tuesday Wednesday Friday mhday Suday
@ 1 Titne §00 17.00 00 1700 &00  17:00 &00 1noo o 00
O @|TuE L o
® - @| 1700 | ENABLE | | | | | §
@& @ 200 ' ' ' | ' '
Fn Output | |
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Example 3:

Week IWonday Tuesday Wednesday Friday ety Sundsry
@ 1 Time 00 1700 &00 1700 &00 1700 00 1700 E00 1700 E00 1700
D : @ |FR-TU . | a | | a I
® 080 | mwee L1 1
S (@ | 1700 ; ; H i : P ; i H F i ;
R Outgrt | | | | | | I | | |

Example 4:

Weelk Monday Tuestday . Friday Sty Surickey

® 1 Time .00 1700 &00 1700 00 1700 &00 1700 00 1700
0. @ |FR-MO | | | | i i | ! ! !
® ®|1700 | enapLe |} 0 oo
@ - @ | go0 i i i i i H ; ; ; H
Raowpr | || | L1 L[|

Example 5:

Week Monday Tuesday . Friday Bty Sy

@ 1 Time 800 17.00 800 17.00 £00  17.00  &00 17.00 800 17.00
©: @|sU-5U b | I N N N B
®: @| 800 | ENABLE | | | ; | | § ; ; |
En Output | | | | | | | | |

Example 6:

Weel Monday Tuesday Friday ey Suncky

® 1 Time 800 1700 &00 1700 00 1700 E00 1700 OO0 1700
D @] su-sy L | R R R R
® : @ | 1700 | ENABLE | 5 : 5 5 5 5
@ | 800 : ; i i ; i H ; ; i
roowp ||| ) I

-
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RTC Mode 2 (I nterval 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.

( ) ( .) Edit Contact/Coil
n | It e R le 4]

Real time clock

R [o1 -] (01-1F) Symbol

Funcrtion
Mode (2 {0~4)

Interval time action mode

Example 1:

-

ONONO
© 00

K

s Imllll K
s |

|
|.
< |
re ] [T

Week (On—>0EL) ¢ | TU | - -
R':ll TU_ SA Currentc Value:
Z = 10321 Preset \Talue:[?: ’an ’T: IFUH
08:00 POl {hour :mimate)
17:00
L1} | Cancel |
Weel Wonday Tuesday R Friday Sah iy Harday
Tirme B 00 1700 &00 1700 00 1700 # 00 1700 800 1700
ENABLE ' :
Fon Cutput
Example 2:
Weelk IMonday Tuesday . ety Sunday
@ 2 Titne a:.00 1700 &00 1700 00 1700 g§o00 1700
O : @ |s4-TU | L | I B B
® : @] 1700 | ENABLE | § § § i § § §
: ® 8':":' i i i i 1 i i i

En Output




Chapter 5 Relay Ladder Logic Programming @

Example 3:

WE-WE

17700

&:00

°@e
@ 0|®

Example 4:

"WE-WE

& 00

©|1@9
®|0|®

1700

Week Tuesday Wednesday . ey iy

Time a:.00 17a0 &00 1700 g00 1700 800 1700
ENABLE | ! i i i i i i
Ex Output

Week Tuesday Wednesday - ety Suncky

Tirme 00 1700 &00 1700 g00  1n00 00 1700
R .

En Output

RTC Mode 3 (Yeaxr -Month-Day)

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

date every year. More refer to example 4.

ONC
© O

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~RL1F, total 31 group)

© @GO ® e e
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Example 1:

Edit Contact/Coil

H | u | T | ©
Real time clock

R |01 =| (01-1F)

Function

Mode 3 j

Interval month action

{0~4)

mode

Year (On->0££) : [0

Current Value:

- |10

Freset Value:|02 . |17 on |11 . |11 O£

ROL 05-10 (Year.Day)
3 =| 090328
02.17 RO1
11.11
lTl Cancel
Tear-Month-Day 2009/02/17 2010/11/11
Titne 0:00 0:00
ENABLE
O
ETC output OFF OFF
Example 2:
Vear-Month-Day 2009/02/17 5010/ 1711
@) 3 Time 0:00 0:00
(B E | 2010/11/11 ENMAELE
@8 | 2009/02/17
ETC cutput
Example 3:
Tear-Month-Day 2009/02/17 5010/11/11
@ 3 Titne 0:00 000
(/&Y B | 2010/11/11 ENARLE
@) MAE | 2010/11/11

ETC output
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Al
@

Year-Month-Day

Time

2012/10411
0:0

2012f11/11
0:00

2013,10411
o:o

2013 /11411
0:00

2000/10/11 ENARLE

Example 4:
@ 3
W)
@/@DIE | 2000/11/11

ETC output
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RTC Moaode 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 Conact;‘Col l l g|
Oafe!
&)

Real time clock

R |01 =| {01-1F) Symbol
@ Function
Mode v [0-)

305 wodify mode

Symbol | Description

RTC adjustment week s -
Week (On) :

RTC mOde 4 Current Value:,i

RTC present hour Presec Value:[00 : [00

(hour:minute) : oo

RTC present minute

RTC adjustment hour

RTC adjustment minute

RTC adjustment second

0K | Cancel

® QOO ® e e e

RTC code (RO1~RL1F, total 31 group)

Example 1: preset second < 30s

__ ®_
o
®

©,
@ _ RO1
@

SA
e-|13:25

[09:00 } ROL
=20

Weelk an
Time 800 80020
ENABLE
RTC cutput OFF ON 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
©

@
®
® e R01 o
@

4=] 13:41 ROL
08:00
40
TWeelk S
Time 200 2:0040
|
EMABLE
I
ETC cutput

2 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
Comparison Mode (0~7)

/Ax analog 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 (GO1~G1F)

R
000"

|
©
@ ® e e

% The preset value @), 3 and @ can be a constant or refer to other function current value.

Comparator Mode O (Internal Coil)

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

— @ ] 101 601 0
| Iqu. [ }ﬂl

001 | \_/
—( o
101  OFF OFF
ON
G0l OFF OFF

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

(2) Analog Comparator mode 2: Ax < Ay, GON ;
(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: @) = Ax, ®ON ;
(7) Analog Comparator mode 7: @) = Ax, ®ON ;

Example 1: Analog Signal Compare
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In the example below, Mode 4 is the selected function that compares the value of analog input AO1 to a constant
value (N) of 2.50. Status coil GO1 turns ON when A01 is not less than constant 2.50.

Edit Contact/Coil @

W = |c |= G [z >

Analog coumparator

@ G |01 v| (01~1F)  symbol
@ Function
Mode [4 | (0~7)

@ Ax<=Ref.

L o) IREE

col 4 Current anue:| sec | Sec
AO1 col Preset Value:|02.50| Ref
02. 567 Preset Type: N ~
0K | Cancel

Example 2: Timer/Counter present value Compare

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

Edit Contact/Coil X

N |t lc |r G g <]

Analog comparator
- G |01 | (01«1F)  syunol

Function

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

©00°

Ax Ay
o =lfer =
GOl s Current Value:l Sec | Sec
[ co1 ‘]GOL Preset Value:ﬁ Ref
TOl Preset 'Iyne: ’l_

0K | Cancel
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HMI Display Instructions

HMI/Text X
The SG2 smart relay includes 31 HMI instructions that | |z |mos |mos |ms |mos |mv  |me <[>
can be used throughout a program. Each HMI instruction can Tner | jl
be configured to display information on the SG2 16x4 Counter | ~]
character LCD in text, numeric, or bit format for items such . C:;m I ﬂ
as current value and preset value for functions, Input/Output _
: : . | e | > =] ] [~
bit status, and text. There are three kinds of text in HMI, | ana1og pisplay ses... | | Eiremc| |
. . - . . Fhone Number
Multi Language, Chinese (fixed) and Chinese (edit). Each T = : - — ——
HMI instruction can be configured separately using the [

* Multi LEBnguade { Chinese(fixed) ( Chinese{edit)

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

software. PU#SNET (%4, -./0123456789:; <(=>7@4BC
DEFGHI TELNNOPQRSTUVWEYZ[V]08_"abcdefs

Allows the SEL button on the SG2 keypad to activate hiiklmnoparstuvwavze|~e 4daddééecilil
iRARERFOAS0GUIORARF " ARELROSEZacetna

the selected message onto the LCD even the Hxx is inactive. $2zABBTIEER3MAEINHONPCTY ¢ XUYUUBHES D

tEQ aBVE2TLWwEBRA¥Co=*+m" L ¥0RARAE

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

HO1~H14 can display the setting telephone number and [ Fhone Humber TT—

send alarm message to the setting number by GSM module. @

i 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

_® —

HMI display page

H |01 w| (01-1F) Symbel Edit
Funcrion
_ Hode |2 | (1-2)

HO1 1
HO1

| 0K I Cancel
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HM1 function instruction

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

information can not be

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

keypad.

edited through keypad.

edited through keypad.

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

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

102
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HMI status 1~4:

1. HMI scanning state, press SEL into HIM at 10O interface

2.1234

1.123456T89ABC

Q.12345678
RUN Wed. 08:05

oW

0%

Press SEL

T01=20.008ec
TO1=##.##Sec

— > #TOL##

2N

§0A

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

— — e —

I.123456789ABC

2.1234 X
6. 12345678

EUN Wed. 09:18

$

PON

&

Enable MO2

204

101=##t#
z (01006
01 23 4
ox -] [[MEIE—>| 00.00
mox »|  [d[[@[3 HO2=0N

©

T01=20. 00Sec
T01=00.00Sec

$

PON

;03

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

edited content.

00, 00
N0Z=0N

T01=20. 00Sec
T01=00. 00Sec

POW

So%

Press SEL -

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

T01=00. 00Sec

T01=00. 00Sec
00.00
02=0N

oW

Press SEL -

K

204

T01=00. 00Sec
T01=00. 00Sec
00.00

NO2=0N

T01=20. 005ec
T01=00. 00Sec
00.00

MO02=0N

PO

So%

oW

So%
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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 Preset stage 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 @ " 32767 m s) ON ON OFF ON 6 | Preset stage 6
Period of preset stage @ (132767 m s) 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:

_®.

o

® 00

© 0

Edit Contact/Coil rz]

1 3
11034 O
11024 00005

101400010

®_
Oy
@_

|

c | » |6 | 1 r | s
PUH gutput
P |01 w| (01-02) Symbol L] I—_|
Function
Mode m {12}
PUN
T
select 1-8:[3 = |
001 Current Value: ns |
POL Preset Value:|0DDLO ms [000DS

m

ns

Presec ‘f\g’pe:m l_ m [—

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

o=l [n =l o ] B

i

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 |

Output

=5 ms

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.

PLSY 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)

@ O ® e ee

PWM code (P01)
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Example:

Edit Contact/Coil

6 0

POl

00000 Qol
POl

C |r | s | ® P |t
P Tacput
P |01 =| (p1-02) Symbol ]
nmcrion

mede [ ~| (1-2)

PLEV

PF N

I

Current Value: | |

Preset Value:|D0001 Hz |00000

Presec Twpez[n <[ v <[

C= ]

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.

2 In the example above, the frequency refers to data code (C01). So the wave’s frequency will change following the
current value of CO1.

s In the example above, frequency is 1000 Hz if the current value of CO1 is bigger than 1000 Hz.
s PLSY stops outputting pulse after it has output 100 pulses.

% 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

Output

1ms

21ms

PLSY stops outputting when the number of output pulse is completed.



Chapter 5 Relay Ladder Logic Programming

IO Link/Remote /O Instruction (SG2-20Vxxx model only)

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

units via the RS-485 connection terminals. The baud rate and communication |pgr <pT 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 Get ID R;m:;e I/0
0 8/N/2  Data 8bit, No Parity, 2 Stop bit. current : | 1 - Moster
High bit -t 8/E/1  Data 8hit, Even Parity, 1 Stop bit. Hew ID{00-99): | 1 S
g 2 8/0/1 _ Data 8bit, Odd Parity, 1 Stop bit, P ——— —
3 8/N/1  Data 8bit, No Parity, 1 Stop bit. 1ot [1 ] ¥ N Keep
0 4800bps :: ; KEEE' 5
1 9600bps [~ I/0 Alaru - Za;et e
. 2 19200bps
Low bit 494 Set DR Format Set
3 38400bp3 onm. Mode: |5/N/2 - @+ Unzigned
g izgggggs Baud Rate: |35400 - " Signed
ps
Jet 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 pomnts I/O send per stations

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

O

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

location

W01~W08

W09~W16

W17~W24

W25~W32

W33~W40

W41~W48

W49~W56

~N| o O Bl 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 1 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 Auxiliary coil MO01~M3F/m01~m3F
@ Selected W elements for Write/Grab mode Auxiliary coil NO01~N3F/n01~n3F
® I/0 link output terminal (L01~L08) Expansion inputs | X01~X0C/x01~x0C
Expansion outputs | Y01~Y0C/y01~y0C

_@ _ Edit Contact/Coil X

R | & | m | e L |m 4]
@ I/0 Link

_@ L |01 | (01-08) Symbol

Function

mede |1 «| (1-2)

Write to W register

Lol 1
§ o4 I03-I07

1 1
Wo9-Wl3 Coil HO.: /M -
Select 1l-B8:|5 j
Frow I03-07 =| To | =l

114 | Cancel

Example 1: 10 Link Mode 1
Set M =1, ® =5, @ =103~107 and ID 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 Wi1l1 W12 W13 W14 WwWis5 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 ® =2, @ =5, @ =M03~M07 and @ =W17~W21; when enabling the 10 Link, the ON/OFF state of

MO03~MQ07 is controlled by the W17~W?21.

®=1, @ =5, ® =M03~M07, @D:W17~W21
Memory List Position W17 w18 W19 W20 W21

Corresponding receiving ¥ v v 4 v
Or sending terminal M03 MO04 MO5 MO0O6 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 SET 01
REMOTE I/0 I
BACKLIGHT X

Set to dlaver
Set to master N EEEF W
SG2-20¢T-D
ID SET 01 / ID SET 01
FEMOTE I./0 I} Remote /O disable FEMOTE I/0 3
BACELIGHT BACELIGHT X
I EEEP v M KEEF W
SG2-20¥T-D

5G2-20vT-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 = daveoutput
Output =Y coil of master

Don’t use expansion DI/DO modules, when remote | /O function is enabled.
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MU (Modbus) (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.

o
ID' SET 01
EENMOTE I./0 kl‘-l/
BACELIGHT X
N 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 (MUOI~MUOF)
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2 The max data length for Mode 1 and 3 is 25 words, it means 25 continuous addresses. The max data length for

Mode 4 is 400bits.
MU model: Read Registers

Set parameter (3), address, to be constant: as show in below figure, the data length is fixed at 1 (it means read

signal register only).

Edit Contact/Coil

& | = |2

Select Coil No.

Function

Mode 1 -

Read register

Remote ID:
(0~7F)

Store in:

1
01
[0003 ]‘mal
DREO

| e

Mmrojol ~v| {01-0F) Symbol

oL
Comm. add: &+ |0003 DR

(U"FFFFJRead single register

W |as

bl

=1

Cancel |

Setting parameter (3), address refers to the value of DR register:

3

Edit Contact/Coil

& | & |2 |z L }AS
Select Coil No.
MU |01 w| (01~0F) Symbol
Function
Mode 1 -
Read register
Remote ID: 01

(0~TF)

Comm. add: {« DR -

(0-FFFF) Tyo data length is DRO4!The max
length of Data is 25!

Comm. data: DR |[E0 ¥

N

Address is a constant, 0003.

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:

DREOQ = 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
low 8 bits. In above example:

Datal-1 is the high 8 bits

Datal-2 is the low 8 bits

Function parameter display:

rl 1
| o1 |
| DRoz  HMUO1
L prED 4

o]

Cancel |

*the max length of data is 25.

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~DREZ1:

DREOQ = datal-1 + datal-2

DRE1 = data2-1 + data2-2

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 X

B | | » |1 i lAS i

Select Coil Na.

Function parameter display:

MU |01 w| {01~0F) Symbol FE 1
: | o1 |

Function

mode [z o] | o003 Riool
Write single register L DRE[:] J

Remote ID: 01

[0~7F)

Comn. add: & [0003] cm [0 -] Set a constant address as 0003,
[0~FFFF)

Set DRE0=1234 (hex: 04D2) as the content which would be
written into other register.

comn. gace: 28 [z ] When enable the MU function, the sending out Modbus
Sy o e G e command will be
01 06 00 03 04 D2 CRC16;

Received response from slaver:
01 06 00 03 04 D2 CRC16;

0K | Cancel |

Set parameter (), address refers to data register DR:

e lx  Jr r m Jas <l

Jelect Coil No.

Function parameter display:

MU |01 | (0l-0F) Symbol rE 1
Function I l::ll I

mae [z < | DrRoz  HOO1

Write single register L DRE[] d

Remote ID: oL

[0~T7F)

Comm. add: (~ & or [iEE ~ Set DR03=0001 for data address

(0T e Conn. add depends en DROS value Set DRE0=1234 (hex: 04D2) as the content which would be

written into other register.,
e E When enable the MU function, the sending out Modbus
The data wrote into a register .
depends on the DRED walue command will be
01 06 00 01 04 D2 CRC16;

Received response from slaver:
01 06 00 01 04 D2 CRC16;

0K | Cancel
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MU mode3: Write Multiple Registers

Set parameter (3), address, to be constant:

Edit Contact/Coil fg|
= £ s |1 w4 Function parameter display:
Select Coil No. rS .I
MI (01 | (01-0F) 3Symbol I [:'1 I
o [+ 3] | o003 proor
ode 3 -
Write malti-register l DRE[:I 4

Remote ID: ol

{0~7F)

comn. aaa: @ [0z o [0 Set a constant address, 0003.
W brice single regiover Data length is fixed at 1word, means writing single register.
Set data DRE0=1234 (hex: 04D2) as the content which would be

Comm. data: DR ,ﬂ . . .

The data vrote nto o regioter written into other register.

Gepemds em e BEDD el When enable the MU function, the sending out Modbus command
will be

01 10 00 03 00 01 02 04 D2 CRC16;

Received response from slaver:
01 10 00 03 00 01 CRC16;

1):4 | Cancel |

Set parameter (3), address, refer to data register DR:

s ol |r | wo s 4Dl Function parameter display:
Select Coil No. rs 1
MI ol o« (01«01‘]% I |:|]_ I
Funceion | DRO3Z  HMUIOL
Hode ’E L DREC 1
Write multi-register

Femote ID: ol

{0-7F)

comn. aaa: [ & on [~ Set DR03=0001 for address
T e . s Set DR04=0002 for data length
depends on DRO4 value, max 1is 25 (means how many data will be written)
conn. ascez 20 o ] Set data DRE0=1234 (hex: 04D2),
e Set data DRE1=5678 (hex: 162E),

When enable the MU function, the sending out Modbus command will
be:

011000010002 04 04 D2 16 2E CRC16;

® | Cancel | Received response from slaver:
0110000100 02 CRC16

2 the max length of data is 25.

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 Cails

Set parameter (3), address, to be constant:

Edit Contact/Coil X

G ]H ]P ]L au) ]As llﬂ

_ Function parameter display:
Select Coil No.

MU |0l | (0l~0F) Symbol r"—l 1
. | o1 |
Function
mae [1 < | oozo  Riool
Eead coil I' DREU 4
Remote ID: 01
SR e oo rom [ Set a constant address 20 ( here is a Hex number)
(0-FFF ) peaq single coil, and this Coun.add Data length is a constant value: 10 in Hex format
1St be Ehe wuiviple of LOH/LE When enable the MU function, the sending out Modbus
Store in: DR |ED ~ command will be:
The read data will be stored in 0]_ 0]_ 00 20 00 10 CRC16,

DEED.

Received response from slaver:

01 01 02 datal-1 datal-2 CRC16;
Saving data to DREQ:

DREQO = datal-1 + datal-2

0K | Cancel |

Set parameter (3), address, refer to data register DR:

Edit Contact/Coil 3
G B |2 |1 wo fas 4] Function parameter display:
Gelect Coil HNo. rq 1
MT (01 | (01-0F) Symbol I 01 I
Function I ]:IR[:IS HI{UD].
Mode 4 - |_ DRE':' 1
Read coil
pror B Set DR03=0001 for address
C{;M}f-ﬁ:?m £ “ IR [WEN~ Set DR04=0015 (hex: 000F) for data length;
e e e e apends (means how many coil’s state will be read)
U TR SR RE R =R Al When enable the MU function, the sending out Modbus
store an IR [m0 <] command will be:
The read data will be stored in .
registcers qu‘uentially ;tarting 01 01 OO 01 00 OF CRC16’
from DREO.
Received response from slaver:
01 01 02 datal-1 datal-2 CRC16;
Saving data to DREQ:
DREO = datal-1 + datal-2
]—|m< P % 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 X

G |u |2 | m lAS 4]

celent Coil o, Function parameter display:
MU (01 | (0l~0F) Symbol r5 1
Function I Dl I
Mode |5 = I 0003 I'MUI:]].
Write single coil I. DRED d
Remote ID: 01
[0~7F)
Comm. add: & [0003 1R [oz o] Set a constant address as 0003
- Set DRE0=65280 (hex: FF00) as the content which would be
written into other coil.
Comn. dsta: DR [s0 -] When enable the MU function, the sending out Modbus
getﬁztglqggo‘t;l:;tzo a coil depends Command W|” be:
01 0500 03 FF 00 CRC16;

Received response from slaver:
01 05 00 03 FF 00 CRC16;

0K | Cancel

Setting parameter (3), address, refer to data register DR:

Edit Contact/Coil

Select Coil No. Function parameter display:

mr |0l w| (01-0F) Symbol s 1
Function I [:]1 I
Mmode [5 <] | DrROZ  PMUOL
Write single coil L DREE] i |
Remote ID: a1
{0+7F)
Comm. add: [ N Set DR03=0001 for address
(0-FFFF) Tpe Coum, add.depends on DRO3 Set DRE0=65280 (hex: FFOO)
walue, and this walue nust he the i i
multiple of 10H/16 When enable the MU function, the sending out Modbus
Comn. data: IR [E0 -] command will be:
The data wrote into a coll depends 01 05 00 01 FF 00 CRC]_G,
on the DEEQ Value.

Received response from slaver:
01 0500 01 FF 00 CRC16;

0K | Cancel
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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 coil.

— ﬁ
Q

DR12 B 1
B [ala]u]n]s] FDR12Z

|
LE

DROS B N

|

=]
L=
(=]
Il

DRO& B n
aanon FDROG

7

DROT B 1
Qo000 FDRO7

7

DROB B N
aaooon FDROE

e

DR13 B ]
Qo000 B :)Rl 3

7

DR14 B 1
B Qo000 FDR14

QfF O

£01 o
|
|

—

MUO1 and MUOS5 coils are controlled by TO1 as shown in above figure. Set

- -
MUO1 as model, read registers mode, address starts from DR11=14=0x0E, data 5_ 2211 -HU-'J:L|
length DR12=4, and saving data to the registers from DR01 to DR0A4. | pRo1 |
Setting MUO5 as mode3, write multiple registers mode, address ) — =
DR13=14=0x0E, data length DR14=4, and the data which want to write into Pl 0z mg_'
target registers refer to the value of the register, from DRO5 to DROS8 0_ _3233 _- :.|
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770,

DR08=4000=0x0FA0);

When TO01 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 MUO5 sending command 01 10 00 OE 00 04 08
27 10 1F 40 17 70 OF A0 CRC16, writing 4 sets data to the registers (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 [

® ® e e

In the example below, @ =5, @ =101, ®: Q03~Q07.

Edit Contact/Coil X

Al

PI | | ar | or SHIFT |+
Select Coil No.

s [o0 o] on svmper

Function

Pulse Coil: NN -/ |2
Select 1-8: m

Starc Coil: |Q _'| 03
S0l
s
eo3-go7[ 501
I01,

OK | Cancel

Enakle | |

In

QO3

Q04 | |
205 | | :
Q06 |
Q07 |—| |

> 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 DRD0O~DRD3

Output register Mode register
Channel 1: AQO1 DRD4 DRDO
Channel 2: AQ02 DRD5 DRD1
Channel 3: AQO3 DRD6 DRD2
Channel 4: AQ0O4 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, DRDO~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 E|

Mode Preset

e 1 =[x =][so00 STOP diplay RUN display
Voltage mode, reset value when LA01=09. TTV AOI01=09, F7V
stop CED4—AQ ocutpuc:09.77 ¥
AROZ=20_ 00md, AQOZ=20_ 00md,
;ﬂz 2 ﬂ m =l |21m i 00— BOL V AQ03=0Z. 10V
rrent mode, reset value when
gtop  DRDS—-AQ output:20.00 mA ALDE=DRESF mé AR04=00_ 00md
cas [3 »|la  ¥||n1 .
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:

cas [+ 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~DRD?7), 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 DRDA4 refers to V01.
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MOl DRD4

O_

X

Analog Ouput Set

Mode Preset

cal |1 w|jn | |4000

Voltage mode, reset walue when
3top DED4—A) output:09.77 V

Run the program and don’t conduct the MO1 contact, DRD4 output value, now, equals to the constant
preset value of AQO1, and AQO1 outputs 9.77V.

H?l DRD4 |
| [ 04000 ]‘ DRD4
aoaaoaaa |

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 AQ01 and DRDA4.

AQO1=09, 7TV
AQDZ=20, 00ma
ARD3E=00, 00V
ARD4=00, 00md

HA01=05. 13V
il — || sa02-20. 00ma
I 0z100 DRDZ
021400 ‘

AQO3=00. 00V
Example 2: AQO1 preset value refers to other parameters, and the preset value of DRD4 refers to VVO1.

AQO4=00, D0mé

MO1 DRD4 | AQ01= AQ0L W
—{ I [ .;..;..;..;..;.}DRD‘l AQOZ=20. 00mé
VoL | AQ03=00. 00V
Analog Ouput Set  [X| AQ04=00. 00mA
Mode Freaet
cir 1 w|[a  =||m
Voltage mode, reset walue when

atop

Run the program, the current/output value of DRD4 will not be affected by V01 even the MO1 turns ON, it
only depends on the A01 (AQO1 * 4.095=DRD4).

MO1

CRD4

Q_

—
[ ]
il
=\ =41
Ry
[ AR

DRD4

AQ01=01.
AQOZ=20.
AQ03=00,
AQ04=00,

B2V
00mé
ooV
00mé

AE01=0Z,
AQDZ=20,
AQO3=00,
AQ04=00,

10¥
00md
0ov
00mé

119
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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~ASL1F)

-

ONONONO.

@0 ® e o

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 |n | |n s |m A

Select Coil No. Error Coil
[ @ ] AS »| (D1-1F) symbol | v | |01
Function
@ _® Curcent walue:
AS=V1+VZ-V3
Vi + V2 - W3
AS0l 00000 freses: [15453 I I
16453 [ NOL pee ype: [ <[ [t <]for fo offor
col

14 | 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)

-

ONONONO.

@0 ® e o

Computeformula: 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 | as D lpx 4]
Select Coil No. Error Coil
— — m [o1 w| (OLAF) sybor| [w «| [m
Function

Current wvalue:

HD=V1*V2/V3

O

OJONONO

V1 ®va L
—— 00000 o1 Preset: |16566 [ |
le&8e -]
[ vol :I:HDM pre Types [u <[ [v <]for [M=]for
AOLl
oK | Cancel

¥ Error output coil MO1 will turn ON when the compute result is overflow.
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PID (Proportion- I ntegral- 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
PI: PID current value (-32768~32767)

SV: Set value (-32768~32767)

PV: Feedback value (-32768~32767)
Ts: Sampling time (1~32767 * 0.015s)
Kp: Proportional gain (1~32767 %)

T): Integration time (1~32767 * 0.1s)
Tp: Differential time (1~32767 * 0.015s)
Error output coil (M, N, NOP)

PID code (P101~PI0F)

QO

00 0
060

CRONONC,

©® O e O & e e

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 computesformula:
EV,=SV -PV,

APl = KP{(EVn - EVn1)+I—S EV, + Dn}

D, = %(2 PV ,-PV.—PV_,)

S
PI =) API

The example below shows how to configure PID function.
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Edit Contact/Coil X

G | |as | BT [ 4>
Select Coil No. Error Coil
PID' (01~0F) Symbol NOP * |
Function
Current value:
@ PID{-3276E8~32767)
© ® ® ©.
(9) sv: [ +||00120 (-32768~32767)
@ @ o PV: |[N w||00100 {-32768~32767)
@ @ Ts: [N | |00200 {1~32767)
Kp: [N | |00100 (1~32767)
Ti: [N | (00100 {1~32767)
00000 Id: [N | |00L100 {1-32767)
oolzo [HOL oo1oo fHOL
ooloo [PI0L oo1oo [PI0L
00200 00100
| OK I Cancel
Three types of PID controller:
Proportional loop (P);
Integral loop (1);
Differential loop (D);
(PID controller diagram)
Proportional controller
Proportion  controller Control
oV EV ’ API
’O . Kp, Gain value —’ process PI
PV
i M PT&
] Ep * EV

EV

=
— W

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 API.

PV 4 API4

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.
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Illustrate diagram for Kp, Ti, Td variable setting value to SV

FI

oV

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 T 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 capacit

W emperatt gesp PaCY | 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~MXOF)

9 9
ONONONC

QIO O ® e 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=O0FF, S2=0FF: MX = V0;
S1=0FF, S2=0N: MX =V1;
S1=0N, S2=0FF: MX =V2;
S1=0N, 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=AQO01 (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/Coal

H las  |m ez | 4]

Select Coil No.

KX |01 - {01-0F) Symbol

Function

Current value:

Data multiplexer(Dutput walue selected

_@ by 51 and 52)

Preser Walue0: IE‘ W
Preset Valuel: IEI ,Dl—
Preser Value2: [E‘ ’Ul—
Preset Value3: IE‘ ,EII—

51 52

contact [1 | [on contact [ | [o1

ONONON®,

i

1201 16813
T014 ATOL
0 ]_{AEID.I. ]»H)(Dl

DRO1

i3 | 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)
(V) AR code (AR01~AROF)

-®
()

9
CNONONC,
® 00606

SHENCRONSIOCICHGECIG)

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 Evel “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

=t

Ilasl. A
Level2 T

Lewell T
SteptE

E

100ms

The example below shows how to configure AR function.

®0O006 0

® 0060

-®
()

AROL [agalalalu] . op |
MO1 00500 M0

pogoo [RROLng

01000 |

HO1

—

01.00

00000
nnnln]Nﬂﬂ
oo0ao

Edit Contact/Coil

AS

100ms

100ms

X
[or  «l»]

Error Coil

AR v {01-0F) Symbol HOP ~
Function

Maode 1 - [1~2)

AR=(Lewvel-0ffset) /Gain

Current wvalue:

Levell: [N | [onson

[ |rr |mx AR

Select Coll No.

(-10000--20000)

Levelz:[u | [onsoo I {-10000-20000]
Maxl:|w =] |omoon | {-10000--20000)
step:[w  ~| |ooooo | {0~20000)
Rate:|N -| 00010 | {1~10000)
Gain:[  ~|[o1.o0 | {0-10.00]

Dffset:[n  -||oooon | {-10000-10000)
sel st

Contact |§ - ,r Contact |y - ’F

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
®O0 0

symbol

Description

AR current value:0~32767

Level0:0~32767

Level1:0~32767

Level2:0~32767

-®
()

Level3:0~32767

O
O
ONONC

MaxL(max level): 0~32767

Ta(acceleration time):0.1~3276.7

AR mode

Level selection coil(Sell)

Level selection coil(Sel2)

SHENCRCOISIONGICIOIC)S)

Error output coil(M,N,NOP)

v

AR code(ARO1~AROF)

The parameters from @ to (7 can be constant or refer to the current value of other function. The rate designed by

MaxL ) - .
user: Rate = T The table below describes detail information of each parameter of AR mode2.
a
S1=0FF,S2=0FF: target level = Level 0;
Sell S1=0FF,S2=0N: target level = Level 1,
Sel2 S1=ON, S2=OFF: target level = Level 2;
S1=0N, S2=O0N: target level = Level 3;
The AR current value just can reach the MaxL if the target
MaxL . ;
level is over it.
T The result of MaxL divided by Ta is the raising/lowering
a
rate from current level to target level.
Error output coil | The error coil turns ON when Ta is 0.

2 The error output coil can be M,N or NOP, it will do nothing if it was selected as NOP.

AR current value will vary from one level to another lever according to the ON/OFF state of “Sel 1” and “Sel 27,

and the raising/lowering rate depends on Ta. When AR is disabled, current value goes to 0 immediately. For detail,

you can see the “Timing diagram” show next page.




Chapter 5 Relay Ladder Logic Programming ikl

Timing diagram for AR

En

51

Lewell B T TTTTTTT T

Rate

T1 T2 T2 T4

Rate = MaxL/Ta; Ti1=Level0O*Ta/MaxIL; T2= (Levell-Level0) *TaM axL;
T3= (Levell-Level2) *TaM axl.; T4= (Level3-Level2) *TaMl axL;

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

9
®O0 0
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




Chapter 5 Relay Ladder Logic Programming

DR (Data register)

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
©) - (3) @ | Presetvalue | Signed: -32768~32767
o ® | DR code (DRO1~DRF0)

The parameter (D can be a constant or refer to the current value of other function.

Set ID Remote I/0
RS485 SEI 03 o
DETE REG U Current ID: 1 -
Master
. New ID{00-95): 1
" Slave
Set Expand I/0 Others
v M Eeep
I/0 Mum: -
/0 Hon ! [~ C Keep
[~ Back Light
[~ I/0 Alarm 2 set
U: unsigned data R3ASS Set DR Format fet
. - ~
S: signed data Couw. Hode: [8/N/2 7| || /6 Unsigned®
Baud Rate: |38400 = \ " Signed /'
R —
et Cancel

The example below shows that the preset value refers to CO1, when DRO1 is conducted, the current value of
DRO01 will be the current value of C01.

Edit Contact/Coil 53
m | p1 |m  |ar DR ISHIF'I“ »

Select Coil HNo.

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 (DRO1 = CO1 current value)
DRO1= <01 DRO1= 00009
DROZ= 00000 DROZ= 00000
DRO3= 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;
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 AQO02 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

DRDS8 I/0 interface hidden | Refer to “Chapter3:LCD Display and Keypad > Original screen”
DRE1~DRE3 | Reserved;

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

No. Function description

DRC9 Output pulse number of instruction PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no AT01~ATO04 input,
DRCB ATO02 current degree Fahrenheit such as don’t connected with extension module 4PT;
DRCC ATO3 current degree Fahrenheit

DRCD ATO04 current degree Fahrenheit

DRCE Reserved

DRCF Reserved

DRD9~DRDF | Keep RTC Time Year/month/date/week/hour/minute/second

DREO The last enable M/N coil number The range is set in system set menu. When SG2 is running,

the last enable M/N coil number is kept in DREO. When
MZ1F is on, the DREO is 1F.

DRE1~DRE3 | 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

DRES AO01 current value 0~4095 Used as normal registers when no A01 and A02 analog
DRE9 A02 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 AO04 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
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DREE

AO07 current value 0~4095

DREF

A08 current value 0~4095

4Al.

DRFO

Reserved
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FBD Instructions

Input | Output coil | Range
Input I 12 (101~10C)
Keypad input V4 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 (P01~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 \Y/ 8 (V01~Vv08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(ATO01~ATO04)

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.



Chapter 6 FBD Block Diagram Programming  flZ

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.

2 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 | ey | T ] C | R | G |AS [MD[PI[MX[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 2
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 1
Analog mode 1~7 1 12 1
AS 1 11 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
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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 number of B and system
memory space. Logic function blocks source show as blow table:

Logic

Block number

System memory (byte)

AND

1

8

AND(EDGE)

NAND

NAND(EDGE)

OR

NOR

XOR

RS

NOT

PULSE

Al | OO O CO| CO| CO| CO| O

BOOLEAN

I I e e Y Y S

[EEN
N

Example: calculating resources

BOO1
H W BOOZ
mode: 7
Timer: 01
Cur Valuel:
Fre Valuel:

Timer: 02

Cur ValueZ:

M0l E0O4 Pre ValueZ:

mode: 1

Counter: 01
0.oo Cur Value: 0

HO1l

EQ03

S.o00 Fre Value: 100

= ]
£ ]

Input coils: 101, X01, M01, 102;

Output coils: HO1, NO1;

Normal ON: Hi001;

Analog input: A01;

Analog output: AQO1;

Logic and function block: BO01~B006.
Coil input/output and analog input/output
don’t occupied B number and memory

N HighO0l
102 @ g space.
n BOOS H
DR:01 2qo1
_;H N Cur Value: 0
Aill = - Pre Value: 0
% wn: 01
Cur Value: 0 value:-0._00
Fre Valuel: 1
Fre ValueZ: 1
value:0.00 Fre Valued: 10
Number Function / Logic Memory bytes Function number
B0O1 AND 8
B002 Timer mode 7 12 TO1, TO2
B0O03 Counter mode 1 14 Co1
B004 NOT 4
BOO05 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 0~9.99Vv
Analog input count value V01~Vv08 0~999999
Expansion temperature input value | ATO1~AT04 -1000~6000 -100.0~600.0°C

VOx = AOX * Gain + OffSet

Example: A01=1.23, V01=A01*10-0=12.30;
BO01(AS01)=A01+V01-AT01;

Ainput §| Vinput §|
Parameters Parameter
Input Number: RAinl b

23101 Value: i

Ri0l wvalue: 1.
Al 5 i
B001 bl )

value:1.23
coees
I’— :

AT0L Parameters

. AT number:
ATOL -
value:d.00 Ul

Con

More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.



Chapter 6 FBD Block Diagram Programming

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 DRDO0~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 DRD?2 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.

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

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

¥ More information about expansion analog input to see: Chapter 8 Expansion Module-Analog Module.

Example 1: AQOL preset value is constant;

I01 Qo1 AQ

X/

BOOL
Parameters
H AQ number: 2Qo1 -
DR:01 Mode: 1 -
Cor Value: 4000

B w -2
Bre Value: 2000 Voltage mode, reset value

when stop DRD4-—AQ:09. 77

Preset Value: (4000

Symbol: |

ago1

value:5_77

OE | Ca.nce1|

When running and disable M01, DRD4 output value is AQO1 setting value 4000, and AQO1 output 9.77V;
When running and enable MO01, adjust the value of DRD4, AQO1 output value changed with DRD4;

Example 2: AQOL preset value is other parameters;

I01 [olL AQ E'
BOO1
Parameters
H AQ number: AQO1 -
DR:D4 Mode: 1 -
Cur Valu=: 327E

=2 v 2
Fre Value=: 2000 Voltege mode, reset value

when stop DED4--A0

Biol aQoL output:08.00

value:8.00 value:8.00

Preset Value:

Symbol: |

OK | Ca.nt:e1|

When running, DRD4 output value is out control of 101. AQO1 output value is A0L, 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:
D,
[\ .

Input terminal Output coil type

QOutput coil block

H, L, P, S is special function coil, and press “OK” button into function display.

Press the button:

OK Into function display when cursor address is output coil and coil type isH, L, P, S.
N 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:
QeYeoeMeNoHelLsPsSeQ.. .
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, and text. There are three kinds of text in HMI. They
are Multi Language, Chinese (fixed) and Chinese (edit).
¥ Only the coils, function blocks and analog value which used in the program can be set in HMI to display status,
preset value and current value.

Each HMI instruction has a choice of 2 operation modes.
Model, display mode when pressing key “SEL” can display HMI preset.
Mode2, no display mode when pressing key “SEL” can’t display HMI preset. Displays preset only be enabled.

Example: HO1 controlled by MO1, and setting HO1 model, display MO1 status, preset value and current value for
block BO01 (Timer TO1), current value for block B002 (Counter C01).

H
Coil No. Mode
oL ] | [
Display
Symbol
cance1

M0l
Ko1

HM

mode: 5
Timer: 01

Cur Valuel: 0.00
20.00

Pre Valuel:

Cur Value: 0
Pre Value: 1003

BMI/Text

HO1-HIF |HOL b

Text Display

HOl=###
TO1=20.005¢ec¢
TOl=##.%##5ec
COl=##uuusn

[v Display
[~ Mobile Message

Text

(¢ Multi Language
Text Input

P#$%&" (J*+,-./0123456789:; (=>7@ABC
DEFGHITELNNOPQRSTUVHIYZ[Y]10_"

hijklmnoparstuvwzvze|-o

§zzABBTIEEE3MHEINHOOPCTV S XUYNMNTHEI DA
e aBvE2TLvEBR¥Co=~s=" s ¥aAAAL

(" Chinese (fixed)

X]

Parameter

%2

BOO1 Flas

BO02 Cour

£l

|

Analog Display set...

‘Current value{unit

Current value
Preset wvalue{unit)

Mobile Number

{" Chinese (edit)

abcdefsz

FBD output coil display Press “OK” button into | Press “SEL” , “T 1" and “OK” to
MO1: enable input coil function display edit HMI mode
 — HNMIO1 HMIO1
| | Node:1 Mode: 2
Mo1{ Hot | Display No Display
I |

display and keypad function, same as ladder mode HMI function.

stopping

Press “SEL” button when

Enabled display when

running

Press “SEL” , “T 1” and “OK” to
edit preset value, coil status

MO1=###
T01=Z20.005ec
TOL1=##. ##t5ec
CO1=fitfHHH

MO1=0N

CO1=000001

TO1=20. 005ec
T01=10. 005ec

MO1=0N
T01=30. 005ec
TO1=03. 605ec
CO1=00000%

»* More information about HMI/TEXT to see:
Chapter 3: Program Tools—Ladder Logic Programming Environment —HMI/TEXT.
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PWM function block (only transistor output version)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output

on terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a
PLSY (Pulse output) output on terminal QO01, whose pulse number and frequency can be changed. The table below
describes number and mode of PWM.

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 §|

Function

PWM Num: |g1
Mode: |1 bt Cutput Q:

Ftd

—JL_n__
=T

HO1

WOl
Select 1~8:|1 il
WOz

T {ms) t (ms)
Current Value :| ms3 | ms
Hi

0
Preset Value:|10 m3s |5 ms
na

: Preset Iype:|N ﬂ | |N j |
Symbol:

’Tl Cancel

FBD output coil display | Press “OK” button into | Press “SEL” , “T {” and “OK” to
MO1: enable input coil function display select stage and edit preset value

N0l FANOL  Node:1 FAMO1l  Mode:l

NO1d | SET 1 Out:Qol SET 2 Out:Q01

Noz{ pol | TP1=00005 TP2=00002

WO 34— TT1=00010 TTZ=00011
Display Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
P01: PWM code (PWMO01~PWMO2) 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:

-
Output ’—‘ —l—,—l—

The state of NO1, NO2 and NO3 decide PWM output. PWM stages can be changed by the status of NO1, NO2 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.
PW¥M Function E|
Function
PWM Num: |g1 w
Mode: |2 b futput Q:
«PF hz
M01 — e
E POl —PHN—
EN EF
o 100
Preset Im:lN ﬂ | |N j |
Symbol:
|
OK | Cancel |
FBD output coil display Press “OK” button into | Press “SEL” , “T |” and
MO1: enable input coil function display “OK” to edit preset value
Nl— FWMOl  Mode:Z2 FWMOL  Naode:Z
I I
| Po1 | FF =00100 FF =00100
e PN =00000 FN =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.
2 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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10 Link function block
Up to 8 additional SG2 units can be configured as independent Slave nodes, each running their own logic program and

their I/O linked to one Master smart relay. The Master smart relay’s ID must be 00, and Slave nodes’ ID 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 IO 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 | wo1~wo8

(" Receiwve

— 7T 1 W09~W16
bits num: 5 2 | W17-W24
- - Start Coil: |I +||3 3 | W25~W32
Start Memory: W 4 | W33~W40
Symbol: 5 W41~W48
6 | W49~W56
lTl Cancel| 7 W57~W64

FBD output coil display Press “OK” button into Press “SEL" ST _and “OK”
MO1: enable input coil function display o . modify mode, coil number,
coil type and W address
 — I/0 Link01 I1/0 Link01
| | Node:1 Num: & Mode: 2 Num: 5
Moi{ Lot | 103+H09 Mod=W17
— I107-W13 M0g<H21
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 | Y01~YOC/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~W13, 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 wi2 W13 W14 Wi5 W16
Corresponding receiving 4 4 4 A 4 4 A 4
Or sending terminal 03 104 105 106 107 O 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~M07 is controlled by the state of memory list position W17~W21.

mode=1, num=5, type=M03~M07, W=W17~W21 I/0 Link02
Memory List Position w17 W18 W19 w20 W21 Node: 2 Mum: 5
Corresponding receiving v 4 4 v v MO3<W1Y
Or sending terminal M0O3 MO04 MO05 MO06 MO7 MOT<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: |Q

X

=] o

Symbol : |

o]

Cancel |

FBD output coil display
101: enable input coil

Press “OK” button into

function display

Press “SEL” , “T 1" and “OK” to
modify coil number and coil type

1
I01q |

02 s01 |
| I |

ohift0l

Type: Q01=G05
Mum: &

shift01

Mum: 3

Type: NOZ-NO05

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 Auxiliary coil NO1~N3F
Num: Preset number of output pulse (1~8)
Timing diagram
Enable 101
r 2 3 4 5 F§ T 8 ¥

Shift input 102 —|_

Qo1 r

Q02

Q03

Q04

Qo3
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Logic Block Instructions

Logic blocks display in FBD:

Press the button:

(3Logic block number

_r _ 4Bo0OL
Hop| (AND) | -

el 002
/ \"Nop;l 1
m— T @) connect with next

input terminal Function block
Winp @)Logic type

- Move cursor: input terminals (O — Logic block number 3 — display next
connected block or coil
« Move cursor: Logic block number 3 — 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 1BO01
101 AND | 01 102 103
1024 FE00Z — _||___| |___||_ =
103t 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 1B005
1014 anD | 01 102 103
10z{ Tl ooz - J---—-F-p- =
10zt 1

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 18001 i01
1014 NarD | T
1074 ronz : _
103L 1 — 02 B
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:
r 2B00L i01
:[[:]1+ NM]D I _ D_ Inz Eonl
1024 11 FB002 7” | %
1034 . — 102 =
” |
103 |

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: 101
r 1B001 101 ﬂ
oid  or | —-7-
102 002 102 _ n
1034 1 7 |
103 :

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 L ogic Diagram

FBD:

.
1014 HOR

1074
103t

1B001

fBo0z
J

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:

;
I01{ HOR

1074
L

1B001

B0z
J

101 XOR 102

i01 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 L ogic Diagram

FBD:
r 1B001
1014 35 |
024 R ROOZ
L 1
Logic Table | 101 | 102 | BOO1
0 0 holding
0 1 |0
1 0 |1
1 1 0

LADDER:

Note: The input terminal is NOP which is equivalent to “Lo”;

NOT Logic Diagram

FBD:

r

L

1B001

01 HOT |

ko1
1

Not 101

LADDER:

Note: The input terminal is NOP which is equivalent to “Hi”;

Iol

- —
o =)
r =

E00Ll

E0O0L

EO01

NOT|
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Pulse L ogic Diagram

FBD:

F 7B001
101 L |

| I L Roo1

L 1

LADDER:
101 XX

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:

MosT 18002
1014 BL |
1024 1548 FROOL
BO03L 4

LADDER:
NO

Note: The input terminal is NOP which is equivalent to “Lo”;

Description:

Inputl M0 5
InputZ 10 1%

Input3 I 024

Inputd|(p g 0 3 L

E L

1 5 A%

9 B x oz x|block code

FBEv v ¥ |real table: output

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 8
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

I01 E00Ll

B
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Function Block

Operation rules of FBD function blocks is basically same as ladder mode.

Function blocks display in FBD:

Function type
¥ 104 .
Fr 1 9 The code of block is
MUZj I_ auto distributed the
Input termina'l/ _ @7/ first unused code
F'ar"' h // 4 \
Set parameter Connect with next

Function block
If cursor address is “Par”, user can press “OK” button into parameter display and edit preset value.

Press the button:

- Move cursor: input terminals or Parameter — Function block number —
display next connected block or coil

« Move cursor: Logic block number — input terminals or parameter —
Logic/Function display (input terminal is block)

™ Move cursor up or down (input terminals < set parameter)

OK Enter parameter display when cursor address is Set parameter

Parameter display:

Block number __.-—-P@ TO3 >+——Funct1'onnumbcr
C00.80

Preset value
Display current value
when running

Press the button:

PERNEN 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 Pl, 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.

2 Timer Mode7 occupied one blocks and two timers.

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

Timer edit and display:

mode: 3
M0l Timer: 03

Cur Valuel: 0.00
Fre Valuel: 1._00

Timer Function Block
Function

Mode: M - Timer number:

Off delay timer mode 1

Time Base: 0.015en =
Current Value: Sec
Preset Value: 01.00 Sec

Symbol

g

FBD display:

r 1B005
104 L |
Mol Hod
Pard [t

Parameter display:

BEOOS TO3
00.00
T =01.005ec

OK | Ca.nc'.el|

(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

1B0O0L

Enable Input — 104 |

LT

| L kod

d

I04

B

mode: 0
Timer: 03

104 OFF ON

OFF

ON

T03/Q04  OFF ON

OFF

OFF

ON

OFF
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(2) Timer mode 1 (ON-Delay A Mode)

Mode 1 Timer will time up to a fixed value and stop timing when the current time is equal to the preset value.
Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block

Function
Mode: - Timer number: IDSf
20+ - BOOS - o 0n delay timer mode 1
i 5 8

Boae: 18 Time Base: 0.015e =

EJTE;;IE.QEI: 0.00 Current Value: Sec

Pre Valuel: 1.00
Preset Value: 01.00 Sec
Symbol

CE | CEI].CE1|
FBD display Parameter display
r 1B005 BOO& TO3
Enable Input — | 104 7L | 00. 00 <« Current value
| M ko4 T =01.008ec « Preset value
Timing Parameter —» Pard .
enable reset relay
—pt— . _
Timer starts operating present value = 0
Timing enable relay OFF ON OFF
4 |  —P
tme 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 Qo4 Mode : - Timer number: 03

g 2205 o
B On delay timer mode 2
=

%mdz: 2
Timer: 02 Time Baze: 0.15ec =

Cur Valuel: 0.0

: Fre Valuel: 10.0 Current Value: Sec
Preset Value: 0l0.0 Sec

Symbol
CK | Cancel |
FBD display Parameter display
r 1B0OOS| JBOOS T03
Enable Input — To¢ L1 | 00,0 <« Current value
Reset — | M0O14 kaod T =010.05ec <« Preset value
Timing Parameter —» | Pard 4
enable reset relay - . - < enable reset relay
present value =0 —» Timer starts operaling - present value =0
" OFF ON ON OFF
timing enable relay
—» [ [ <+ 2 >
time up t=t1+H2
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 AMode)

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

Qo4

B &

.mnl:lE: 3

Timer: 03
Cur Valuel: 0.00
Fre Valuel: 1.00

HO1

m

Function
Mode:

R

Off delay timer mode 1

Timer number: 03

Time Base:

0.015e =
Current Value: Sec
Preset Value: 01.00 Sec

Symbol

O | Canc:el|

FBD display Parameter display
r 1B005 BOOb TO3
Enable Input — o4 L | 00, 00 <« Current value
Reset — | Mo1{ _ Haod T =01.005ec « Preset value
Timing Parameter —» | Pard [t 4

enable reset relay
present value =0

—- | _ -~-4—
Timer start operating

enable rezet relay
present value =0

OFF

Timing enable relay O OFF
Timing up,
output terminal L ON |<_ . CFF
enable reset relay OFF
t = preset value
Timing enable relay ~ OFF O OFF O ON OFF
Tirning up. OFF | ON |- t [ »OFF  |ow “—t
cutput tertrinal L.. —— *i
eniable reset relay OFF ON CFF

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 E‘
Function
104 s gos Mode: M - Timer number: (03
: . Qff delay timer mode 2
éﬂ
.mud.zz 4.
Timer: 03 Time Base: 15ec b
MOl Cor Valuel: 0
Fre Valuel: 100 Current Value: Sec
‘m Preset Value: 0100 Sec
Symbal
O | Ca.ncel|
FBD display Parameter display
r 1BO0S BOOS To:
Enable Input — 1044 | Q000 <« Current value
Reset — | M0o1{ __ Hiod T =0100 Sec « Preset value
Timing Parameter — Part _fL A

enable reset relay ol Timer start operating enable reset relay
present valus =10 present wvalue =0
Titnig enable relay OFF ON OFF
Time up, OFF ON OFF
output terminal
4+ U

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

Function
Mode: W - Timer number: 03
104 Qoa Flash timer mode 1
|E/ ‘B B
-)‘ﬂ}_’ Time Base: 1Min hd
.mul:l.l:: 3 m
Timer: 03 Current Value: Min
Cur Valuel: 0
Fre Valusl: 3 Preset Value: 0003 Min
Symbol
OK | Cancel ‘

FBD display Parameter display

r 1BOOS)  |EOOS TO3
Enable Input — oad T L | 0000 « Current value

| UL |-QD-4 T =0003 Min <« Preset value
Timing Parameter — | Part 4

1 1 —.-+ ].II]EI' . EIlﬂ.blE reset rela
starts Of Y
pI'E.'SE.'ﬂt ii'Ell'LlE: = |:| Efatmg —’I—‘—

Timing enable relay

Time up,
output terrminal

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 §|
Function
104 s Qo Mode: w - Timer number: (03
: " m B Flash timer mode 2
-,H
.mul:lE: E.

Timer: 03 Time Base: 0.015en ™

Cur Valuel: 0_.00

w1 Dre Talus=l: 4.32 Current Value: Sec
‘m Preset Value: 03.33 Sec

Symbol
OK | Ca.nc.e1|
FBD display Parameter display
r  Boos| [Boos T03
Enable Input — | I04{ [~ L | 00, 00 «  Currentvalue
Reset —» Nmi —L JI'QDQ T =03.335ec «  Presetvalue
Timing Parameter — Par> 1L

enable reset relay

. _ eniable reset relay
present value = () —pt Timer starts operating - |.q_

present value = 0

Tiring enable relay

Time up, ]
Cutput terrnital

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.

I04

Qo4

mode: 7
Timer: 02

g

Function
Mode:

R -

Flash timer mode 3

Ton

0.015en *

Time Base:

Timer Function Block

Timer number: o0z

%]

?:: r::iﬁ:i 2-22 Current Value: Sec Sec
Tim=r: 032
chE Talmed I Preset Value: |03.00 Sec 005.0 Sec
Symbol
OK | Canc.el|
FBD display Parameter display

r 1B005 BOOS TOZTO0S
Enable Input — | I044 | 000. 0 « Current value
| TLIL Haog t1=03. 005ec «  Presetvaluel
Timing Parameter — | Parl 12 =005, 05ec « Preset value2

enable reset relay
present value =0

—»le-

Titmer status operating

eniable reset relay
present value =0

tirning enable relay
tl] t2
Timer up, 1
outpat terrminal
Timer 2 | | |
t1 = preset value of the first tuner

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:

Z01

: FBD display:

] Zolt LI qB0OL
No1{ _ T |
Wi | oz

1 d

Par

Xol

v
Fre Value: 5000

Parameter display:

Cr Function Block E| BO0L CoL
Mode: ¥| Counter number: |01l Qooooo0
Counter without overtaking and without |: :[:][:]5[:][:][:]

power down retain current value

Current Value:
Preset Value: 005000

Fixed Time (Sec):

Upper:
Lower:

Symbol

cace

(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 1BO00Z

-]
mode: 0
Counter: 02

EN 01 OFF ON OFF ON OFF

CO02/MO1  QFF ON OFF ON QFF
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(2) Counter Mode 1 (Fixed Count, Non-Retentive)

Mode 1 Counter will count up to a fixed preset value and stop counting when the current count is equal to the preset value,
or count down to 0 and stop counting when the current count is equal to 0. Additionally, the current count value is non-retentive
and will reset to init value on a powering up to the smart relay.

Counter Function Block

Fanction
Mode: ¥ | Counter number: |01

Counter without overtaking and without
power down retain current value

000020

201

m

HO1

Current Value:

[ ]
mode: 1

Counter: 01
Cur Value: 0
20

01 Preset Value:

Fre Value:

Fixed Time (Sec):

Upper:

Lower:

Symbol

OK | Ca.ncel|

FBD display Parameter display
Counting Input _, | Zoly sBoo1] |BoO1 co1
Up/Down Counting —» No1d 1 | Q00000 <« Current value
Reset — | X014 kaoz C =000020 « Preset value
Counting Parameter —» | Pard .
Mode=1
__________________________________________________ -
Preset value 20 :
i it sl ety fenied iy et mienien eulnls denie ety Sniend niuies nienk shenlen suienly Senienl mienly bt mhnten
cwvie {0t ofots}zizi2{1i1]0] |19119i20120}20] 0 {20} 2020]
—y———
Input count pulse |_ _ ]I- _ -]I' _ :|
Counting up/down OFF oN OFF ON
Reset counter ON OFF ON
Counter output OFF ON 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 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 O 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

w

HOl

—

X0l

%

Counting Input

Up/Down Counting
Reset

Counting Parameter

Vel

Counter: 01
Cur Value: 0

Pre Value: 20

Qoz

g &

mode: 2

Counter Function Block [z|

Funetion

Mode: - Counter number: |01

Counter with overtaking and without power
down retain current value

Current Value:
Preset Value: 0000z2a

Fixed Time (Sec):
Upper:
Lower:

Symbol

OK | Cancel|

FBD display Parameter display

FAUNK J 1B001 B0 i

NDl-l | Q00000 « Current value
%014 ko2 o =000070 « Presetvalue
Part > 4

Note: The “>"means the current value appeared will be greater than present value.

Mode=2

Preset value

Current value

20 |

5 PRIl eni Eiey Rl meAny e e i featn e SRS e pE Cepoy Eon MEhoy mhie o sy

0119191201201 211 21120\ 201 191 19 181 181 0 | 91191191201 0 | 20!

il Bl B 171

—— ——————————————————————————————————————————————— -

Input count pulse |_ :I—___{-___J
i e
Counting up/down OFF ON OFF ai
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 O 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 —» Mo1q | 000000 <« Current value
Reset —» ¥014 kaoz C =0000%0 « Preset value
Counting Parameter —» | Part 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.

2 The current counter value will keep when the smart switches between RUN and STOP if C-keep is active.

(5) Counter Mode 4(Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after a loss of power to the smart relay. Mode 4 Counter will count up to a fixed
preset value and then continue counting after the preset value, but it won’t count when the current value equals 0 if it’s
configured as down Counter.

FBD display Parameter display
Counting Input  _, Z0lt LIl qBOO1 BOO1 oo
Up/Down Counting — noid T | Qoo00o0 <« Current value
Reset — | ¥01{ __ | Hioz C =000020 « Preset value
Counting Parameter — Parl >FD A

Note: The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;
This mode is similar to mode 2, but:

> First 31 Counter functions (CO1~C1F) can keep their current value after a loss of power to the smart relay.

» 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

z01
Ho1
] ] .
Preset Value: 000020 Mode: w ¥| Counter number: |0l
(s
]
o

E01 o :
B -

Counter with overtaking and with power

TLIEE I(ERE) s down retain current value

Upper:
Lower: Current Value:
Symbol Preset Value: 000020
Fixed Time (Sec):
[ Upper:
Lower:
Symbol

cancer
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(6) Counter Mode 5 (Continuous Count, Up-Down Count, Non-Retentive)

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

Counter Function Block

Function
Mode: M ¥ | Counter number: (01

Conpare counter with overtaking and
without power down retain current value

000020

201

%

HO1
@—:
=

]
mode: 5

Current Value:

Preset Value:

Fixed Time (Sec):

X0l

W

Counter: 01
Cur Value: 0

Fre Value: 20

Upper:

Lower:

Symbol

CKE | Cance1|

FBD display Parameter display
Counting Input Z0lT LIl qBOO1 BOO1 01
Up/Down Counting — noid | Q00000 <« Current value
Reset — | ¥01{ _ | Koz C =000020 <« Preset value
Counting Parameter — | Part C>

Note: The “C” means compare count;

The “>"means the current value appeared will be greater than present value.

Mode=5
__________________________________________________ -
Preset value 20 :
ATt TTTr T T/ rTT T T T Tt T rT AT T TTT T T T YT T T T
Current value :I&: 19=19: 20:20:21:21:20{20: 19: I?: I8: IS:JQ: 19]20= g : o : o : o :
—_——-
Input count pulse i_ - JI. - Jl - jl
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output 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

B*

HOl

| —

X011

ﬁ

Counter Function Block

X
Function —
Mode: w ¥ | Counter mumber: |01

Compare counter with overtaking and with
power down retain current value

00a0za

Current Value:

Preaset Value:

Fixed Time (Sec):

mode: &

Ly =3

Counter: 01 ERe
Cur Value: 0 L .
Ere Value: 20 DREEE
Symbol

0K | Canr:.el|

FBD display Parameter display
Counting Input  _, Zoit LI qB0OOL BOOL 01
Up/Down Counting — | N01{4 _ [T | 000000 « Current value
Reset — | ¥01{ __| P02 C =000020 « Preset value
Counting Parameter — Parl C>PD 4

Note: The “C”

means compare count;

The “>"means the current value appeared will be greater than present value;
The “PD” means the current value will be retain until the power recover;

%% First 31 Counter functions (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

Mode 1.2, 5 |
— Current value I

Mode 3. 4, 6 !

Input count pulse

20
TaTTtTTTT Tttt TTTa T T Tt Tt rT AT T TTT e T T T T
ojrisizizist L4 L L} dotzisizizis)
I I | I I P | I I | _r——=—_T__r_T__r__}-
g_'_{.l.j_l_z.l__g_l_f_l__.L__'__.L_____.__!__3_|_4_.L_4_|_§.L_5_Lf_|.

Power supply switcll:l
|

Reset counter

ON OoN

Counter output
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High Speed Counter Function Block (DC Version Only)

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
24V/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.

H3-IO01

H-1

Value:1

Io3

HO1

ﬁ:ﬂ

High counting input
Enable Input
Reset

Counter Parameter

Counter Function Block

X

Function
Mode: ¥ | Counter number: |01
Qo1 1KHz input counter
E Current Value: ’7
o 001 202 Preset Value: 005000
E— Fixed Time (Sec):
.:uJ:: o Uppez:
e, Lovex:
Fre Value: 3000 SYI'I].bDl
cancer
FBD display Parameter display
- Iolr 1B001 BOO1 col
- 03 L | an0000 « Current value
- | nod | ko C =005000 « Presetvalue
— | Parl 1/HZ 4

Note: High speed input terminal 101,102

Example as shown Q01 output ON W|th COl (BOOl) but QOl output Wlth scan tlme

Preset

Current

Counting
input 101

5000

B R e SEt
H

H
....... Lemmmmmaks

mepres

pemne-

-H-

e

S S

B e T o S

1499914999 50005000 {5000} 5000 ’-':000.50'00 i5000f 0

bo o

i H H
....... I................'\.......a_.......}

Enable
input 103 ON
Reset input

Mol OFF

OFF

ON

Output

B001/Q01 Orr

Output

Q02 OFF

ON

OFF

ON

Scan time

OFF

164

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
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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 E|

Function

Mode: ¥ | Counter number: |01

1EHz input compare counter

Current Value:
Preset Value:
Fixed Time (Sec): |00.10

-] -]
mode: B

Counter: 01 UPPEI‘:
103 Pixed Time: 0.10 5

Uppes: 3 Lower: 3
Lower: 3
Symbol

FBD display Parameter display
High counting input _, | I01y |1l qB0O1 BOO1 col
Enable Input — | 103 1 | T =00.105ec « Interval time
| | Rz 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
Interval tme= ¢, ;5 | 6.ds | @OIs | 6Is | O0Is | Ols
Onpreset Value = 5 | 3 5 7 4 § 3 4

Off preset Value = 3

High speed input count pulse ||||||||||||||| ||||||||||||| ||||||||

Output OFF ON OFF
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RTC Comparator Function Block

There is a maximum of 250 RTC function blocks under FBD mode, can be set mode 0~4 and the function is same as

Ladder mode.

(1) RTC Mode 0O(Internal Coil)

Mode 0 RTC (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter display.

FBD display

r

1BO0Z

Enable Input — o] L |

L

| 1L ko

d

I01 EBOO2
mode: 0

o
RTC: 1

EN 101 OFF ON

OFF

ON

EB002 (RO1) /QO1 OFF ON

OFF

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 BO02 (R01) coil to activate ON, and the Day and Time for the B002 (R01) coil to deactivate OFF.

Example 1:

Enable Input

RTC Parameter

Inl

B—8

RTC Function Block @

Function

a0l Mode: | RIC number: |01

Every day action mode

MO o FR Week (0n-0ff): |Mo w|--3|rR v|
xf 22:22 Current Value: ’7
e Y G
17 : |0 Off
Symbol
Cancel
FBD display Parameter display
r 1BO0Z) |BOOZ RO1
- |l 0d & | We 09:26 « Currenttime
I J'l_"l_ I'Q[:ll 0N MO 0800 <« ON preset value
> | Part DD OFF FR 17:00 «  OFF preset value

Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.

Example 2:

BOOZ

oW TO 17:00
OFF 54 08:00

RO1

Weelk

Time

ENABLE

Enn Output | | |

Weelk
Titne

EMNABLE

Fn Output

Monday
&00 17.00 &00

Ionday Tuesday  Wednesday

200 1700 200 1700 00 17:00

Friday satwrday Sunday

8:00 1700

Tuesday Wednesday

1x00 &:00 1700

Friday vaarky  Sunday

'I_

g:00 1700 &00

_'I
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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 B0O02 (RO1) coil to activate ON, and Day and Time for
the B002 (R01) coil to deactivate OFF.

Example 1:
RTC Function Block le
Function
101 m E002 Qo1 Mode: " RTC number: |01
interval time action mode
| |
.mm:lE: 2.
:I:;u;h Week (On-0Off) = |'IU ﬂ__}|5p, ﬂ
;f ggzgg Current Value:
P. it lue: o
{Eﬁzimfiuﬁ; : “f om
17 = |0 Off
Symbol
Cancel
FBD display Parameter display
r 1B00Z BEOOZ ROl
Enable Input — | I01{ @ | We 09:48 <« Current time
| L ko1 ON  TU 08:00 « ON preset value
RTC Parameter — | Parl WH 4 OFF S& 17:00 « OFF preset value

Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.

Weel Ionday Tuesday - Friday Sty Ay
Titne & 00 17:00 &00 1700 800 17:00 & 00 1700 &00 1700
ENABLE | :
F.n Output
Example 2:
Week Ionday Tuesday - ety Sinday
Ti .00 1700 E00  1v00 200 1700 &00 1700
BOOZ Rl e : : : : : : : :
ON  SA 17:00 EMABLE 1 11 L
OFF TU 08: 00 R 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 BO02 (R01) coil to activate ON, and Year and
Date for the B0O02 (R01) coil to deactivate OFF.

If the year is set as 00-00, the particular mode is available. The RTC is ON from the start date to the end
date every year. More refer to example 3.

Example 1:

RTC Function Block fg‘

Function

Mode: w | RTIC number: (01

Iol = BOO2 = Qoi interval month action mode

|

(@]

.mud.E: 3. YEB.I‘{'DI].—}{}ffJ ||:|9 __}|1|:|
RTC: 01

On : 09.2.17 Current Value:
OEF: 10.11.11
Preset value: 2 L 117 on
{Month.Davy)
11 . |11 Off

Symbol
conce
FBD display Parameter display
r qB002 BOOZ E01
Enable Input — 101 | 10.01.153 <« Current time
RTC Parameter — Parl 2D 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.

Tear-Month-Day 200902117 2010/11/11
Tirne 0:00 000
ENABLE
ON
ETC output OFE OFF
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Example 2:
Tear-Month-Day 200910217 201011711
BOOZ ROL Time 0:00 000
oW 10.11.11 ENAELE
OFF 09.02.17
ETC cutput
Example 3:
Year-Month-Day
T Zﬂlgfégfll ZDIZDHD}J!II 201%,’60,’11 20136’1016’11
UTIE . . . !
@ 3
(/@B | 2000/10/11 ENABLE
@@ | 2000/11/11

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 (RO1) coil to
activate ON, and 30-second adjustment then B0O02 (R01) OFF.

Example 1: adjustment preset second < 30s

RTC Function Block E|

Function
i} Mode: w| RIC number: |01
= -l% = o 303 modify mode
B B
= Weerom:  [m
:::;u?zu Current Value:
Prese alue: a .
{Hnur:HYniSecJ B # 1
: |20
Symbol
|
Cancel
FBD display Parameter display
Enable Input r 16002 BObZ RO1L Current time
Pt > 1101 & | We 10:48: 40 < Lurentd
| 1 heor | |on
RTC Parameter Adjustment preset
2 | Parl 30g 4 Sh 0%:00: 20 < Val’ue P

Note: Parameter display current time: week, hour, minute and second;
Parameter display adjustment preset value: week, hour, minute and second.

Week o
Time 200 8:00:20
ENABLE
RTC output OFF O OFF

2 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

Weelr a4
Ti . .
BO0Z RO1 e 800 80040
ENAELE :
O i
94 02:00: 40
ETC sutput

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 — Molr 1B003
| L |

| L Kot
I'G J

EN MOl OFF ON OFF ON OFF
B003 (ROD) /Y01 (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<X 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<XAX, 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

o
I
[=]
=]

BOO3 ¥l
=] =]
L L Y
— =}
—}
walue: 0. 00 Bede: 1@

Ail5

-

value:0.00

Enalog: 01

Cur Valuel: 0.00
Cur Value2: 0.00
Bef Value: 2._.50

Analog Comparison Mode 1

Enable Input —

Parameter —

Analog Function Block

Function

value)

Symbol

Mode: |1 w | Inalog number: |01

{(Ay-Beference value)<=bLi<=({Ay+Eeference

Carrent Value: ax iy
Constent: A li By

Preset Value: 02.50 Bef

X]

OK | Canr:.el|

FBD display Parameter display
Mol 18003 BOOS 01
| &R | Ax= A01 ¥
| €axf Frol Ay= AODL ¥
Pard aytR 4 G =02. 50V

<« Analog Input
<« Analog Input
<« Reference

B003 (GO01) output ON when the value of A0l in between (A05-2.50) ~ (A05+2.50);
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 2

Enable Input —

Parameter —

FBD display Parameter display
Mol 18003 BOO3 =01
| 4z | Ax= ADL V
| <&y Fro1 Ay= AOL WV
Pard . G =02.50V

<« Analog Input
<« Analog Input
« Reference

B003 (GO1) output ON when the value of A01 is not greater than the value of A05;
Parameter display current value of Ax and Ay when running mode;
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Analog Comparison Mode 3

Enable Input —

Parameter —

B003 (GO1) output ON when the value of A01 is not lower than the value of A05;

FBD display Parameter display
Mol 1BO0S BOO3 01
| &2 | hx= AQL W
| 2av FOL by= ADR 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 1B003 BOOS 01
| Ref | hx= AOL V
| 2ax Fro1
Pard . G =02, 50V

B003 (GO1) output ON when the value of A01 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
MolT 1BOO3Z) |BOOS GOl
| Ref | Ax= AD1 V
| <ax P01
Parl 4 G =02.50V

B003 (GO01) 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
noly qBO03)  |BOO3 G0l
| Ref | he= AO1 V
| =ax K01
Parl 1 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
noiT qE003) |BOO3 G0l
| Ref | hy= ADL WV
| <ax FrO1
Pard 4 G =02, 50V

B003 (GO1) 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
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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.

Computeformula: 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 E{

MOl Function: AS=V14+V2-V3

Io1
- Bool -

n AS number:
EﬂAs

Current Value:

i0l
Cur Value: 0O
Fre Valuel: 100
PFre Valu=2: 0
Fre Valued: 0

Preaet Vi: 100
value:0.00

Preset V2:
- Preset V3:

oz
valu=:0._00
|HII*———————— SYMBOL

value:0.00

-
L

QK | Cancel

FBD display:
r 1B001
Enable Input — ol +~ |
| & PHOL
Parameter — Pard AS J

Parameter display:

Stopping Running
EO01 as01]  |Bool oodod  asor| <« ASoutputvalue
Preset V1 — V1= 00100 Vi= 00100 <«— Current value V1
Preset V2 — Vo= AD1L Vo= (04724 <« Current value V2
Preset V3 Vi= V0o 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.

Computeformula: 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 §|

Function: MD=V1*V2;V3
MD number:
o2
]
—%E Preset V1:
Preset V2:
ATO1 Preset V3:
|
SYMECL
value:-0.00
value:0.00
FBD display:
r 1BO0Z
Enable Input  — 102 #+ |
| &+ HHOZ
Parameter —s Parlt Mo 4
Parameter display:
Stopping Running
BOOZ MDo1 BOOZ 00154  MDO1
Preset V1 — Viz ATO1 V1= 01227
Preset V2 — Vo= 00015 VI= 00015
Preset V3 — | wao ap100 V3= 00100

L 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- Integral- Differential) function block
There is a maximum of 30 PI (PID) function blocks under FBD mode, and the function is same as Ladder mode.

PID computesformula:
EV, =SV -PV,

APl = KF,{(EVn - EVn_l)+LEVn + Dn}

D, = ;—D(z 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: |[hf

PV: Test value (-32768~32767)

Current Value:

Ts: Sampling time (1~32767 * 0.015s)
sv: |800 Kp: Proportional gain (1~32767 %)
EV: T,: Integration time (1~32767 * 0.1s)
Ts:  [200 Tp: Differential time (1~32767 * 0.01s)
.:j‘i::'n.filuz: 1] - Kp: 100
T EZEiE-;Zi‘;Z'“” . [100
s
:_:z_mz':::m;:mu Td: |[110
DiffTime-110 wanl
O | Cancel |
FBD display:
r 18003
Enable Input — 103 - |
| & HM03
Parameter — | p...L pIp 4

Parameter display:

Parameter display 1 Parameter display 2

PID currentvalue - = [rno3 gg735 PI01) [BOO3 PI01
Destination value  — | cu— npang Kp= 00100 « Proportional gain
Testvalue — | pv— no770 Ti= 0010.0%c <« Integration time
Sampllng tlme —> TS: DDE.DDSEC 1 Td: DU].].USEC 2 < Diﬁerential tlme

> 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.

2 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 display?2.
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:
s m 222 g vos Current Value:
: m}_ Preaet W0: 100
=
wos :: Preset V1: 500
: B0 0 Preset Wi: 1000
e agos FressE T
Pre vatuez, 121 o
=g
value=:0_00 value:0.00 o — |
FBD display:
Enable Input — 03T 1R0O04
Selection coil S1 — NO3 =— |
Selection coil S2 — Nod] A+ HM04
Parameter — Pard x4
Parameter display:
Parameter display 1 Parameter display 2
MX current Value —> BDDQ DD].DD M:{DI BU[:]q M:{[:]l
Preset value VO — Vo= 00100 Vo= 01000 <« Preset value V2
Preset value V1 — Wi= 00500 V3= 00111 <« Preset value V3
1 4
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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

enabled. Then the current level runs from StSp + Offset "B" to target level at
enactment Rate. If St is set, the current level decreases from current level to
level StSp + B at enactment Rate. Then AR holds the level StSp + Offset "B" for
100ms. After 100ms, AR current level is set to offset "B", which makes AR
current value equals 0.

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

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

2 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 |

s |

Mael 4 — — = — — — — — R B S
Tevelp | ——F—————— 5r———————— — —

Tevell 1 ——F——— S S N —— . _ _

StSptE A — - b L _

E

100ms 100ms 100ms
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180

Example:

AR Function Block @

—

5000
B000
10000

500

—

1.00

—

=]

Cancel

Function:
AR number:
Current Value:
I04
_ B0 Preset Lewvell:
n HO3 Preset Lewvell:
3 Preset MaxL:
HOS 3
_H E’; Preset St3p:
Qoo ™ Preset Rate:
Cur Value: 0
e Preset Gain:
Maxl:-10000
_n 3e3p:500 Preset Offset:
Bate:-10
e Gain:1.00
Dff=et:20 SYmel
FBD display:
Enable Input — I0dT 1BO0S
Select level input Sel — N0 n |
Stop input St — Noed  ac  HMOS
Parameter
— | Parl AR 4

Parameter display:

AR current value
Preset levell
Preset level2

Max level

VLl

Parameter display 1

Parameter display 2

BOOS 00BZE  AROL
L1= 05000
Li= 08000
ML= 10000 1

5 = 00500  ARDL

E = 00010
A =01.00
B = 000Z0 2

> Display AR current value when running mode;
¥ Press “SEL+«—" button can convert between displayl and display?2.

Start/Stop level
Stepping rate
Proportion value
Excursion value
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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=

Ta

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:

S1=0,5S2=0: target level = Level 0;
Sell S1=0,S2=1.: target level = Level 1,
Sel2 $1=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

3l

T1

>

T2

Rate = MaxL/Ta; T1=Level0*Ta/MaxIL;

T3= (Levell-Level2) *TaM axL;

Rate

“T4

€

T2= (Levell-Level0) #TaMl axL;

T4= (Level3-Level2) *TaM axL;
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Example:
AE Function Block gl
Function:
Mode: mv AR mamber: |01
Current Value:
01
n g EOOL ol Preset LewelO: (1000
Preset Lewell: |z00O0
MOl 3
WOl :: Preset LewelZ: IW
_n EE Preset Leweld: IW
o ..::.:?;:12. Preset MaxL: |anon
Lovers: a0 Prezet Ta: |ggod.o
- Lawaell:Z000
LeawalZ: 2000
I Lewel?: 4000
e syl
)24 | Cancel ‘
FBD display Parameter display Program display
EOOL
BOO1 ARD]
LO= 01000
Enable Input L1= 02000
_)
P Wt aB0OL |4 9= 03000 1
Select] — Nepd /7% |
Select?2 e d HDP+ Eq PNDI SEL&%_J_é mode: Z
Parameter — | p 1 4p BOO1 BROL | 2ol St o
LS: 04000 Leawsl0: 1000
Lawell:Z00n0
ML= 04000 Lawel?: 2000
Lawal2: 000
Ta= Q004,10 Z MaxL: 4000

Ta:2.0

> 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 Oper ation>>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, BOO1 (DRO1) output O;

g " 2@

DR:-01
Cur Value: 35
Fre Value: 35

[=]
il

BOO3

BOOZ

. !‘:{:01

o o

MD:01 Cur Value: 3%
Rins Cur Valu=: 2% Fre Valuel: 0
Pre Valuesl: 39€ Fre ValueZ: 235
Pre Value2: 1 PFre Valued: 0
E)-’; Pre Value3d: 10 Pre Valued4: 0
value:3.59E
FBD display Parameter display
r 18001} |BOOL DROL Current value
Enable Input  — | 1034 | 00039 «  (run mode)
| & o1 DRO1= 00039 « Presetvalue
Parameter — | Pard DR 4 (DR01=B003

stop mode)
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MU (M odbus) 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
1 03 (read registers)

06 (write single register)

10 (write multiple registers)

01 (read coils)

05 (write single coil)

gl Bl WD

¥ 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 Qo1

28

EDDBUE:
mode: 1
ID:-01
Bdd: 0003
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 &|

Function

Mode 1 -

Eead register

Eemote ID:

01
{0~TF)
Comm. add:(; ~ oR

{0~FFFF) .
The data length is 1!

DR |EO0 -

Comm. data:
Symbol

Cancel

]

Model FBD display Parameter display
r 1B001 BOO1 Mun1
Enable Input — 1014 o1 | ID=01 « Slav_er ID
| s+ Mot V1=0003 <« Register address
Parameter  — Pard N A V2=DRED « Saving data address
Setting communication address is data register DR:
== m |Bm|' |';m:l MU Funetion &|
MU -
H | | |=}‘ Function
% -A Mod - :
o : MO Busber: |01
ID:-01 Read register
Edd: 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~DRE1:

DREO = datal~2, DRE1 = data3~4

¥ the max length of data is 25.

Remote ID:

01
{0~TF)
Comm. add:f-u & DR |03 *

(0~FFFF} .
The data length is DR04!The

max length of Data is 25!

Comm. data: OB |E0 w

Symbol

Cancel

]

Parameter display

Model FBD display
ol r 1B0O0O1
Enable Input — 101y o1 |
Parameter | s ko1
7 | Partmy !

BOO1 Mool
1D=01 « Slaver ID
Y1=DR03 « Register address
VY=DEED <« Saving data address
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MU mode2: Write singleregister

Setting communication address is constant:
I01 BOO2 BOO1

|ii| HHH . HHIH :
.+ T
YionEus : ]
Teon

Edd: 0003
Data: 0000

Qo1

Address is constant 0003,

Setting data DRE0=1234 (hex: 04D2),
Send data:

01 06 00 03 04 D2 CRC16;

Received response from slavel:
01 06 00 03 04 D2 CRC16;

MU Funection

X]
m MO Number: lﬂli

Write s3ingle register

Function
Mode

Remote ID:

01
{0~TF}
Comm. add:f;u ~ DR

{0~FFFF)

Comm. data:
Symbol

DR |(EO

=]

Cancel

Parameter display

Mode2 FBD display
r 1B001
Enable Input —  |pqnod gz |
. t | 5= Rk
arameter — Pard Wy A

BOO1 N0
ID=01 « Slaver ID
V1=0003 « Register address
V2=IRED <« Source data address

Setting communication address is data register DR:

Iol BOoz2 BOO1

a8

mode: 2
ID:01

Add:-0000
Data: 0000

Qo1

g

Setting address DR03=0001,

Setting data DRE0=1234 (hex: 04D2),
Send data:

01 06 00 01 04 D2 CRC16;

Received response from slavel:

MU Function [Z|
Function
v MU Number: |01

Mode
Write single register

Eemote ID:

01
{0~TF}
Comm. add:
i f* DR |03
{(0~FFFF)

Comm. data:
Symbol

DR |E0 «

]

Cancel

Parameter display

01 06 00 01 04 D2 CRC16;
Mode2 FBD display
r 1B0O01
- t | 5+ Hol
arameter — parl qu 4

BEOO1 Mol
1D=01 « Slaver ID
V1=DE03 « Register address
VY=DEED <« Source data address
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MU mode3: Write Multiple Registers

Setting communication address is constant:
I01 Booz

B 228

!.{DDE-'EI'S H l!l.

mode: 3
ID:01
Edd: 00032
Data:-0000

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:
01 10 00 03 00 01 CRC16;

MU Funection

X]
Function
Mode |3 - MU Humber: |01

Write multi-register

Remote ID:

01
{0~TF)
Cofmm. add:(; ~ DR

{0~FFFF) .
The data length is 1!

DR |[E0 ¥

Comm. data:
Symbol

o |

Cancel

Parameter display

Mode3 FBD display
r 1B001
Enable Input — ooz 03 |
_— | s+ o
arameter — Pard Wy A

BOO1 Mol
ID=01 « Slaver ID
V1=0003 « Register address
VZ=DRE0 <« Source data address

Setting communication address is data register DR:

101 BO0Z BOOL Qo1
4l| '||' w
@ 7 -

EDDBUSﬂH

mode: 3
ID:01
Bdd: 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 100001 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 m MU Humber: lL'lli

Write multi-register

Remote ID:

01
{0~TF)
Commm . add:(-h & DR |03 -

{0~FFFF) .
The data length is DRO4!The

max length of Data is 25!

Comm. data: OB |[EO -

Symbol

o]

Cancel

Parameter display

Mode3 FBD display
r 1B0O01
- t | 3= Hol
arameter — Parl

BOO1 Mool
I1D=01 « Slaver ID
V1=DR03 « Register address
VY=DEED <« Source data address
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MU mode4: Read Coils

Setting communication address is constant:
Inl Booz

BOO1

m m 202
B
&DDBUE:J&

mode: 4
ID:01
Add: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 Funetion

Function

Mode 4 -

Read coil

Remote ID:

01
{0~TF)
Comm . add:ﬁ ~ DR

{0~FFEF) )
The data length is 1&!

DR |E0 «

Comm. data:
Symbol

o]

Cancel

Parameter display

Mode4 FBD display
r 1B001
Enable Input — Boozd 04 |
. t | 5= ko
arameter — Pard N7 A

BOO1 Mol
ID=01 « Slaver ID
V1=0003 « Register address
VZ=DRE0 <« Saving data address

Setting communication address is data register DR:
Il EBOO2

.BI:II:I:I. = @il
4 28
mﬂDBUSHH

mode: 4
ID:01
Add: 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 CRCL16;

Saving data to DREO: DREO = datal~2
2 the max length of data is 400.

MU Funetion

Function
Mode z” - MU Number: |01
BRead coil
Remote ID: o1
{0~7F)

Comm. add:(- & DR |03 ¥
0~FFFF
( J The data length is DRO4!'The
max length of Deta is 400!

Comm. data: DR |EO

Symbol

Cancel

o]

Parameter display

Mode4 FBD display
r 1B001
Enable Input - Ipoasy 4 |
. t | 5= ko
arameter — Pard Wy A

B0l Mol
1D=01 « Slaver ID
V1=DR03 « Reqgister address
VZ=DRED « Saving data address
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MU mode5: Write single cail

Setting communication address is constant:
I01

g

BOO2

m Bool m Qo1
AND Mu

a

EﬂDBUSﬂH

mode: 5

ID:01

Rdd: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;

Mode5 FBD display

MU Function

Function
Mode

Remote ID:
{0~TF}

Comm. add:
{0~FFFF)

Comm. data:
Symbol

- -

Write single coil

01
| e " DR

DR |E0

o]

Cancel

Parameter display

r 1B001
Booz{ 05 |

| 5+ Hol
Part MU 4

Enable Input —

Parameter —

BOOL
ID=01
V1=0003
VZ=DFED

N0
<« Slaver ID

<« Register address

<« Source data address

Setting communication address is data register DR:

Iol Booz m BOO1 m @0l
AND MU
!KEEHE:J&
mode: 5
ID:01

Bdd: 0000
Data:0000

Setting address DR03=0001,

Setting data DRE0=65280 (hex: FFO00),
Send data:

MU Function

Function
Mode

B~

Write single

Remote ID:
{0~TF)

Comm. add:
- f« DR |03
{0~FFFF)

MU Number: |01

coil

—

DR |EQ0

]

Cancel

01 05 00 01 FF 00 CRC16; B mi
Symbol
Received response from slavel:
01 05 00 01 FF 00 CRC16;
Mode5 FBD display Parameter display
r 1B001 BOO1 Mool
EnaMelnput —> BDDE{ 05 I ID:GI
5 | s+ Hot V1=DR03
arameter — | papl oy 4 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° 10 131°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 15¢, 11ms
according to IEC60068-2-27

Maximum Noise

ESD Contact £4KV, air discharge £8KV
EFT Power AC: 22KV DC: 1KV
CS 0.15~80MHz  10V/m

RS 80~1000MHz  10V/m

EMI EN55011 class B

Enclosure Type

1P20

installation Mounting mode Direct Mounting or DIN-rail (35mm) Mounting
Direction According to chapter 2: Installing

Wiring AWG 14/y2.6mm’

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 110
MODE 100~ ;‘4(\:/ 2D4(\:/ 1Dz(\:/ poF;nt poi[:n inputg RTC keypad expansion s_peged PWM LINK
240V input
Expansion models
10HR-A | © 6 | 4| relay (@) @) (@)
12HR-D © 8% | 4| relay 2 O| O ©) O
12HT-D (@) 8* | 4 |transistor| 2 (@) (@) (@) (@) (@)
12HR-12D © | 8 | 4| relay 2 ©| O © @)
12HR-24A © 8 |4 relay ©| O ©)
OEM “Blind” Models, No Keypad, No Display
10 [ 10KrR-A | © 6 [ 4] relay ®) ®)
I "12krRD o 8 |4 relay | 2 | © o o
D (ﬁt S 12KT-D (@) 8* | 4 |transistor| 2 (@) (@) @) (@)
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 © | 8 | 4| relay 2 © @)
Expansion models
20HR-A | © 12 | 8 | relay (@) (@) (@)
20HR-D (@) 12* | 8 | relay 4 (@) (@) (@) (@)
20HT-D (@) 12* | 8 |transistor| 4 (@) (@) (@) (@) (@)
20HR-12D © | 12* | 8 | relay 4 (@) @) (@) @)
20HR-24A (@) 12 | 8 | relay (@) @) (@)
OEM “Blind” Models, No Keypad, No Display
20KR-A | © 12 | 8| relay (@) (@)
20KR-D (@) 12* | 8 | relay 4 (@) (@) @)
20KT-D (@) 12* | 8 |transistor| 4 (@) (@) @) (@)
pozi?]ts 20KR-12D o |125|8]| rely | 4 |o o o
20KR-24A (@) 12 | 8 | relay (@) @)
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
20CR-A | ©O 12 | 8 | relay (@)
20CR-D O 12* | 8 | relay 4 O (@)
20CT-D (@) 12* | 8 |transistor| 4 (@) (@) (@)
20CR-12D O | 12* | 8 | relay 4 (@) @)
RS485 communication models
20VR-D O 12* | 8 | relay 4 O (@) (@) (@) (@)
20VT-D (@) 12* | 8 |transistor| 4 (@) @) (@) @) (@) @)
20VR-12D © | 12* | 8 | relay 4 (@) @) (@) @) @)
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: «ist * . There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(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
e AC100-240V | AC 100~240V DC 24V DC 24V
Power range
\Voltage Rating AC 85~265V AC 85~265V DC 20.4~28.8V DC 20.4~28.8V
F
requency 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)

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 jare 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 modéel Specifications

time allowable

content SG2-12HR-12D SG2-20HR-12D
Voltage Rating DC12V DC12V
Operation Power DC 10.4-14.4V DC 10.4-144V
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 | Relays are 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 | Relays are 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

——
ACLO0
~240V Veel to Relay
- Back
_ Circuit
_ ) ]
Varistor | Vee? to System
—
2) DC12V, DC 24V
—ﬂ—— —
DC 12/24V Diod veel to Relav
AC 24V 1ode _ ccl to Relay
Switch
P _ Circuit
Varistor | Vee2 to System
R
3) Mainframe, expansion and communication
power in power in
B S5G2 V3.X noumenon ﬂ SG2 V3.x expansion
Buck expansion .
Circuit drive :> %
=
=
=
a
comm.
> drive
photo couplers PCLINK &

PMO35



Chapter 7 Hardware Specification

100~240V AC model

Input Specifications

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

Rezisrot
T

Capacitor

24V AC modél

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

i?]';uf””em > AC 79V /0.41mA > AC 79 V/ 0.4mA

OFF t

inputcu"e" < 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)

content SG2-12HR-24A SG2-20HR-24A

Input circuitry 101~106, 109,10A 101~109, 10A, 10B, 10C

L Diode

P

Capacitor —" [i

Fesisrot

N Tscz

number

8(digital input)

12(digital input)

Signal current

. 3mA 3mA

input

ON current > AC 14V /3mA > AC 14 V/ 3mA

input

i?]EEtC”"em <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 H  90/90ms
Off=>0n Off=>0n

Typical 50/60 Hz ~ 90/90ms

Typical 50/60 Hz ~ 90/90ms
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24V DC, 12 1/0 mode!

resistance

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
Fezizrot Eezizrot
N o —er—
c1 czT T
5G2 562 500
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‘t:”"em >1.875MA/15V >1.875MA/15V >0.161MA/9.8V
OFF
current < 0.626mA/5vV < 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=>0n Off=>0n Off=>0n
5ms 0.5ms Typical: 3ms
Input 0~10VDC
voltage
Precision 0.01V DC
class
b
it of _ 12

conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sensor <1K ohm
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24V DC, 20 1/0 mode!

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,10C
circuitry e
Resizrot Resizrot
N o ——
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‘t:”"em >1.875MA/15V >1.875MA/15V >0.163mA/9.8V
i?]EEtC”"em < 0.625MA/5V < 0.625MA/5V < 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=>0n Off=>0On Off=>0On
3ms 0.3ms Typical: 3ms
nput 0~10VDC
voltage
Precision 0.01V DC
class
bit
it of _ 12
conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sen_sor <1K ohm
resistance
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@

12v DC, 12 1/0 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
circultry —
Eezisrot Eezisrot
o ] et —
c1 czT T
562 562 gao
number 4 2 2 2
Signal
current 3.2mA/12v DC 3.2mA/12v DC 0.32mA/12v <0.17 mA/10V
input
ON t
inpu‘t:””e” >1.875mA/7.5V >1.875mA/75V | >0.161mA/9.8V
OFF
current < 0.625mA/2.5V < 0.625mA/2.5V < 0.085mA/5V
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=>0On
5ms 0.5ms Typical: 3ms
nput 0~10VDC
voltage
Precision 0.01V DC
class
bit
it of _ 12

conversion
error +2%+0.12V
Conversion
. 1 cycle
time
sen_sor <1K ohm
resistance
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12v DC, 20 1/0 mode!

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
circultry i
Reziszrot Reziszrot
o ] e —
Cl ch T
562 562 20
number 6 2 4 4
Signal
current 3.2mA/12v DC 3.2mA/12v DC 0.63mA/12V <0.17 mA/10V
input
ON t
inpu‘;””e” >1.875mA/7.5V >1.875mA/7.5V >0.163mA/9.8V
ﬁgitcu”e”t < 0.625MA/2.55V <0.625mA/255V | <0.083mA/5V
wire length </=100m </=100m </=100m  [</=30 m(shield wire)
response On=>0ff On=>0ff On=>0Off
time of 5ms 0.5ms Typical: 5ms
input Off=>0n Off=>0n Off=>0n
3ms 0.3ms Typical: 3ms
Input 0~10VDC
\voltage
Precision 0,01V DC
class
b
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
Ny a0 /\\( 7
—"y oo ! &V, =
output circuitry N oo Ny =
L& eyl
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 15ms 25 us
time ON —OFF 15 ms Less than 0.6 ms

Output Port wiring notice

Light L oad

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

“\ﬁf
o,

[/' ™, )
Jistributaries
resislance

+ |—

outpu

There is a little current makes light shine
faintness, so the value of resistance must be
careful.

restricted current resistance

S

—O—\W\

Z s Restricied
resistance output
+| I—
The brightness will not be bright if the
resistance value is too big.
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Inductance 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 absorbing

L load L load

T

|1

=
Flywheel diode

L
T

ll

Please do can’t use capacitance alone as absorbing as shown below.

Load Load
I 1 I 1
| S| | I

| | 1
power __ Il:-l | powet _ €1
Lifeof relay
Life Expectancy
100
RN ]
kY \‘ T T T T 1
LY ™ LIVH type, 250VAC Res
< N P, '
e
NN
g 1w = =
= >, —
& L [ P
& T " "
e —
e
o]
1
D1 2 3 45 & 7 8 0 MW

¥ The data of picture
environmental.
> The life is more than

Comtact Currant (&)

above is standard, but the life of relay is influenced by the temperature of operation

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
PMO05 memory cartridge
SG2 Client SG2 program software
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Size diagram of SG2

10/12 points

2-94 50

4 5.08

T ——10]

g

5730

49.30

3150

:B

5.00

(@]

=

- oo o6 A
0000000000 ”
DC24V INPUT8XDCIA1,A2 D~11VI
TEC® _
O | oo 4| <= | Ln
2| o~ i\ .
T c T
SG2-12HR-D
OUTPUTLXRELAY/8A H H
QY QY QY QY
di a7 03 v
o]
72.00 59.60
20 points
3-9450
L Y
o |
+ - 12 314 5 16 17 18 AL A2 A3 A4
O Q000 0000 00000000
DC 24V Input 12 x DC(AL...A4=0~10V)
TECD® R
2 gl gl = S
= %= N e
SG2-20HR-D
Output 8 x Relay / 8A

PR DR DD BT

*K%J 80.00 L%J*

126.00

202
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Chapter 8: 20 Points R$485 type Models I nstruction

(@0 00104 0] 0T Tor=Uu o] o i 10 [ TS 204
=] V1 T TS (1T o] SR 206
L CT 0010 (< (@ I 0 T o oSS 206
@ I I 1] Q0 T o TS 207
MU instruction (Modbus RTU MASEE) .....c.ecveieiiiiicieiesie ettt st ste et e ste e e e sneeneens 209
MOodbus RTU SIAVE FUNCHION ..ottt beene e e eenneenes 211

] 1Y [oTo | TSy o] £ (ool o | IS 211
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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 ID, Remote I/O and RS485 Set.

Hodule System Set &l
Set’I_D """""""""""" Remote I./0
/"‘ fo \'\.

i Current ID: 1 2 S|
\ (" Master 1
Y| Wew ID(00-99): 1 s

S0l f'“SJ.ELv_E.,-’
Set Expand I/0 Others
I/0 Hum: ’—_|l [v M Eeep
. -
[ C Eeep
[~ Back Light
[ I/0 ilarm 7 ser
‘Eﬁ%S_S‘é-t ....... S DE Format 3et
7 .
‘ Conm. Mode: |5/H/2 - \l F Unsigned
' Eaud 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 R$485 SET.

— -~

1D sET 01} Re4gs ST 03|
. p L Lo it
............ DR SET i Hizh bit

g
=
]
._]
=
—
&
=

-

BACKELIGHT X
N KEEF v

4. Parameter R$485 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 > Remote 1/O Mode (N: rone 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);
. . 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;
. . 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/L  Data 8bits, Even Parity, 1 Stop bit.
Format > 8/0/L _ Data 8bits, Odd Parity, L 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 I/O=N (no remote I/O).
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.

\ - \
TTT] TTT1 TTT

;M\\ ,,MW L
Q0000000 | 20000000 || ** ** = 00000000
N R4S H R5485 o R5485
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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.

1/0 Address Master Slave
Input Coils 101~I0C
Output Coils Q01~Q08

Expansion Input Coils | X01~X0C | 101~I0C
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

I 5ET 01
ID SET 01 FEMOTE I/0 3
RENMOTE I./0 | BACKELIGHT X
BACKLIGHT b & B & B M EEEF
i KEEP v S 2rmaster 532slave 5G2-20VT-D
5G2-207T-D

The program in master isvalid, but theonein slaver 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.

1/0 State on Slave Run mode I/0O State on Master Run mode
.1 4567890ABC X. 1 4567890ABC
21234 Y. 34567890ABC
QM34567890ABC 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 (L0O1~L08). Only one IO 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 | 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 10.

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 P

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

\

Remote I/0 disable

W Table

= REnE EEEE mmna i —E
|se  sese sses sssssses |Fasia

Memory list

location

W01~W08

W09~W16

W17~W24

i iq 16

W25~W32

W33~W40

W41~W48

W49~W56

~N| ol || WOWIN|EFL|O

W57~W64

- N
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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.

LO1
101 MO1
I MO02
[ MO03
I Mo04
[ MO05
I MO06
I MO7
MO8

3. Set LO1 of the SG2 which’s ID =7 as fellow illustration.

rl 1
gimol-og |

| L 1 R

ye7-p4 A

4, L.01 of other 7 SG2 set as fellow illustration.

r 1
g{No1-08 |

| T T Hon

bye7-g4

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~M08 of the SG2 which’s ID=7.
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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 AB Slave AB
MU D=0 D=1 =T T T T | D=n (2-99)
o
2. Set SG2 in the SET menu to No Remote 10. 1D SET 01
BACELIGHT ¥
I KEEF 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 Caoils)

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 to127

The address of target register in that unit:

1) address is assigned to a constant, range from 0000 to ffff;

—@ e Just do the read/write function to the register with one data
length/address in mode 1 and 3.
® e Do the read/write function to the coil with one data

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).
2 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 BOO1 @0l r . \
" " MU Function f‘?l
Function
oz A vode [1 v wowamver: o
:.::i?;uua Bead register
Data: 0000
Remote ID:
[
Comm. add: ~ IR
(O-FFEE) e daca length is 1!
Comm. data: DR [E0 ¥
Symbol
CK | Cancel
Model FBD display Parameter display
r 18001 BOO1 M0l
Enable Input — ol o1 | ID=01 « Slaver ID
| == ROl V1=0003 < Register address
L | =
Parameter —» Par= MU ¥2=DRED « Saving data address

More description and examples to see Chapter6: FBD Block Diagram Programming-MU (Modbus) function
block.

»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.
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Modbus RTU 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 AB SG2 A B
Master m=0 | - === ID=n(02~99)
S
2. Set SG2 in the SET menu to No Remote 10. I SET 01
3. SetSG2 ID =01~99. EENMOTE 1/0 N
BACELIGHT x
N EEEF W
SG2 M odbus 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 vert ill_ng For detail,
- ~ range contain
OFH: to the No.15 driver 03H | Read registers please refer Sla\?e Address please refer
10H: to the No.16 driver 06H | Write single register register . Exception Code
- - - Function Code .
10H | Write multiple registers | address Instruction

Exception Code

63H: to the N0.99 driver 08H | diagnostic
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Exception Code

212

The controller responses the Exception Code and send Function Code added 80H to main system if there is error

happened.
Exception Code |Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Command can not be carried out in the RUN mode
53 Command can not be carried out in Cipher mode
54 Data value is over range
55 Reserved
56 Reserved
57 Other error
58 Commands do not match the present edited mode (Ladder or FBD)
59 Reserved
Register Address
Register address Function Usable command
0000H~0016H Coil status (word) address | 03H, 06H, 10H
0100H~012FH Control register 03H, 06H, 10H
0200H~0237H, 0260H Current value of register 03H
0300H~033BH User character address 03H, OH
0400H~043EH Preset value of register 03H, 10H
0500H~05FFH Coil status (bit) address 01H, 05H
0600H~0630H Coil status (word) address | 03H, 06H, 10H New command
0700H~072FH Control register 03H, 06H, 10H for SG2V3
0800H~11EFH Current value of register 03H
1200H~2703H Preset value of register 03H, 06H, 10H
2BO0H~2EOFH Coil status (bit) address 01H, 05H

For more protocol information form ‘R09-SG2-C03V04(SG2V3 Modbus protocol )’.
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Chapter 9: Expansion Module
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ST ST 1Y, o Lo 1] S 233
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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
-- Max. 3 modules

* SGI-8ER-A

¢ SG2-8ER-24A
* SCG2-8ER-D

+ SGI1-8ET-D

Amnalog input medule
-- Temperature
* SGI-4PT

_\@

Analog input module
¢ SG2-4AT

@

e Y

ﬁ/@:

Commmication module

+ EM01 (TCP/IP module)

Basic unit
AC input standard type
100-240VAC, 24VAC)
- 10/20 points: SG2-10HR-A
SGI-12HR-24A
SGI-20HR-A
SG2-20HR-24A
+ DC input standard type
{12VDC, 24VDC)
- 12 points: $G2-12HRHT-D
§G1-12HR-12D
- 20 points: §G2-20HR'HT-D
8G2-20HR-12D
+ Communication type
- 20 points: $G2-20VR/VT-D
§5G1-20VR-12D
+ AC/DC input Blind type
+ AC/DC input board type

Amnalog out module
-- Max. 2 modules
¢ 8G2-

~ S

11

A0

11

Communication mo dule
* 8G2-PBUS (Profibus DP slave module)
+ 8G2-DNET (DeviceNet slave module)

+ SG2-MBUS (Modbus module)

2 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 PLO1.

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.

% 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.
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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

SG2 V3x 2A0/
IO 10 10
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

SG2 V3x
] IO ] IO ] 10 ] 2A0 :| 2A0 ] 4PT ] 4Al ]COMM-

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
2 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 (linch=25. 4mm)

46.50 57.30
5,08 49,30
Aﬂx( 31.50
==l il
m K elet - -
0O -4 4
i |
(@)
S @[j 12883 2 o o i
o ~ OS2 o) < i
SCLERA L, \
POP {
oo —
%L@\J =00 W |
3800 hEZ24.90 59.30
!




Chapter 9 Expansion Module 217

Installation
2 All the expansion modules (except ENO1 and GSM module) installation method is the same as shown below.

MLX20 [H#8x32]
@®

LONMNECTOR
H

+ - M 1212 4 B I6 A1 A2 f Irpurt X1 X2 X2 x4 ﬂ
T _ 5D YT HAD (YR Y PRESS-BUTTON
” {I L M As1m~240ﬂ[
D 24 Input 8x DCGAT A2 O~100) @@.
M rsce

’ AN “

— > ' - 3 2
NCIK.
f‘u 562-12HR-D P || s
Output 4 x Relay / 84 \ HERGRY \ @%@®@:&@ ‘
4 1 Din Rail

P Y W P

| 2P009D |
——
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(8] (8]

T - HEZB®ELBA M put X1 %2 X7, |
OO0 00000000 - al OO0
DC24Y  Input 8% DOGAIAZ 01 0V) L N AC100-240
@ oo
TEGE
L 3
PO| @ ome
<« =l
5
SGI-BER-A
SG2-12HR-D g
Output 4 x Relay/8a || HERORT FENEL TSR — Q"@O%S}
T DD D T8

&) ey

(#8x3

Z)

e ——
X D T R mmm CF—
mm2 0.14...15 | 0.14...0.75 | 0.14...25 0.14...2.5 0.14...15
AWG 26...16 26...18 26...14 26...14 26...16
I (e =
Nm 0.6
ws 0| o [ _m
(0.14in) @ Ib-in 5.4
DANGER:
HAZARDOUSVOLTAGE

Cut off all power before maintenance
Electric shock will result in death or seriousinjury.

218
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Digital 1O 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

AC100~240V Input 6x AC

TECQ w ﬁ
i 600
T

S$G2-10HR-A

Output 4 x Relay/8A

2) SG2 Client software

Nodule System Set X|
—aet ID —Remote I/0—
¢ N0
Current ID: I 1 :
" Master
New ID{00-99): I 1
= Zlawve
—aet E —Others
¥ M Eeep
[T C Keep
[ Back Light
I/0 Alarnéﬂfﬁ [ 2 Zet
~R5485 Set 2 ~DE Fonat Set——
Comm. Hnde:lﬂfﬂfz vI &+ Unsigned
Eaud Rate: |33"-1':”:' vI " Signed
Set Cancel |
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Expansion display State

H ON
J OFF

Expansion Input state

Expansion
module state:
B Linked

e Not Linked
[J Not Set

SG2-10HR-A

Expansion
Output state
B ON
[l OFF

-
i
-
-

Installation and Wiring

Output 4x Relay/8A

RTC: year month day

®

E type of expansion module: SG2-8ER-D/8ET-D, SG2-8ER-A/BER-24A

0@ G
Yo

e QOO0

EN AL 00290
o

©®

SERBER-A
Ot 45 PebyiBa

2000

K

o0

ga=o
©

power ports

(2)flex installion trilby

(3) input ports
() status

LED light
(S)button
(5) output ports
(Dlinker

Sig-8ER- L

€)

220

SG2-4A|
ChAERLD — v 11 w1 1 PE
i - OO0
INPUT X1 %2 %3 X4 + - DC 1204w
4300
OO0 e
+ - oc...
OO
T @ RUN
S 100 250
/_L\  —
IMPUT X1 X2 X3 X4 Ep?rtz;iA(é..mW.szA)
4AC OQOO
CCO0O0O
(I:-)S) AL o, 12 w2 C2 PE
_____  LIsooo00
— 13 %3 03 14 V4 Cd

e ——————

©)
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Wiring
1) 24V DC power input
. O
S/‘—‘ ‘ ‘ ‘ ‘ Fusa 1
S + =
2LV RO W\\w T @
INPUT | %1 %2 %3 %4 | BLBN y
4xDC BK
D OOOO IMNAUT %1 %2 %3 ¥4

+ - oC .. axpe OOOO ®
ele) ===
919

SG2-8ER-D/S8ET-D

2) 24V/100~240V AC power input

wy o~ L
100240V~ XO
50/60 Hz N \\\w

C|

INFUT | 1 X2 X3 X4

4 AT OOOO

N —— . e

SG2-8ER-A/8ER-24A

3) Relay Output

QPO
12,200y o L/e 2 - e
50/60 Hz ] § | " 3,
or 12125V — N/- Elj T T } __ ]
\

12240V 50/60 Hz —o= 12125V ==
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4) Transistor output

AT —

T SG2BETD
OUTPUT 4xTRIO5A

QOO0

Yl YZ

Q00000
Y3 Y4

ar

12V = -

(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.

;@ QQQQQ&QQ

Do 24 Bpet B3 DC@E1AZ O 1)

rpal 1 E 3
e

L N ACimezdv

o

| TECD
lr————- 7 mZmsa
v
[ |
il |
I | ’,:,3
L 1
SG2-1ZHR-D

L ovpet 4x Reby san L

EEEmm

R

Running status of expansion module

Flick (3Hz), expansion module is fault
— data transfer error
—connecting is error with module before
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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 Input 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 10mv 40pA
Digital output 0.00v~9.99v 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:

ADR=01, 36V Press key: A05=05, 44mé
A0E=0Z, 5TV SEL+— y | A0B=10. ZomA
AQT=03, 94V «SEL+< AQT=15, TEma
A0E=06, 21V A0E=20, 00mb
Wiring
== 1-101V Analog. ZZ=Z L-20ImA Analog.
Fuse 1 2 Fuse 1 2
o — -t =
21:& ,ZE/ <kﬁ>iPE ZAV ,ZE/ <kﬁ)iPE
= ’7 -
2 =S
[0]0) [0]0)
@ RUN @ Run
{ {
00000 000QO
LIrso0ooo LIrsoooco
13 v3 Cc3/14 v4 c4 €L 13 v3 314 v4 ca €L
L] [ )
R I i N o T 0 o R oy
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Temperature Input Module 4PT
The 4 channel 12bits temperature (PT100) analog input module, 4PT, has the corresponding registers with

AT01~AT04.

content

standard

Temperature input range

-100°C~600C

Digital output

-100.0°C~600.0°C

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 ATO02 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: AT01==0148.0°F
ATOZ= 0600, 0°C SEL+— > AT0Z2= 1112.0°F
ATO3= 0193, 20 |—SEL+=— AT03= 0379.7°F
AT04==0017.1°C AT04= 0001.2°F

Wiring

oy D
DC 24V J
" il
__A2B2 b2
'Y YaYs
1 WA ANAN

+ =
ate!
NS

DC 24V

e |

}J PT100

|.'P'r100 )—‘
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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~AQO04. 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~1o0v OmA~20mA
Analog output range  |Load impedance should be|Load impedance should be
bigger than 500 Q smaller than 500 Q
Differentiation 10mv 40pA
Digital output 0.00v~10.00Vv 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 DRD0O~DRD3
Output Mode
] ) Mode DRDO0~DRD3 data definition
Register | Register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: 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 X STOP diplay RUN display
Mode Preset
AR01=09, TTV BA01=09, 7TV
car |1 x|y xffsooo —or [0k 4007270 (0mA
Voltage mode, reset value when
stop : DRD4--AQ ocutput:09.77 V AQOS= ADL W AQO3=02.10V
A004=DEZF m& AE04=00, 00mb

ciz [z w||lw  =||2047
Current mode, reset value when

3top DEDS——AQ cutput:20.00 mi .. . .
When AQ mode is in current mode, the relationship among

cis 3 v|[a v|[m the DR, AQ output and display value is shown as below:
Voltage mode, keep value when stop

CHA |4 ﬂ |DP. ﬂ |3f DRD5=2047, AQ02=500, display: 20.00mA

Current mode, keep value when stop

Cance1|
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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.

2 Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

2 More information about expansion analog input to see: Chapter 5 Relay Ladder Logic Programming —AQ

(Analog output).

Wiring
Voltage output Current output
& [ s
aYatata YOV
]-7 1 (AL, r i AW AN A,
1 + - DE24v 1 + - DC 24V
YR )
| S NS L — NS
| 23 | 3
NN YYD ~N NN
C_/ ANAAN, O 'C_j' AN (_:’
E [ NN ] : N I
ANV ANY AN AW ANDY, NN NN
Cl1vi 1 Ccz2v2 i Clvli 1 C2Vv2a 12
L P P > < S >
Lo || @ | | ® |
current output
External voltage output External
o cquipment
cuipment

shiclded Twisted pair

shiecl Ll.l:'.l..ll.:I.-:lui_:-'“l_s‘tl pair

2A0 2A0
4V pLAY 24
+ 24V 24y Ve
"'-'( = (Y
T 1A% oy
POWER SUPPLY POWER SUPPLY
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Communication Module

MBUS M odule

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

3
e
4
* Pt
Ol
o)
@ﬁum
1 % @EM 6
& erm
=sc2-MBUS
000 /
A 8

o+ |HEERRER

122345678

(D: Connecting port

@: Power

(®): SW2, 2-bit switch (terminal resistance selection)
@: RUN, running LED light

®: COMM. Communication LED light

®: Error, state LED light

[@: RS 485 port

(8): SW1, 8-bit switch (set format of communication)
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Connect with electrical source
Input 24VvDC

@

+
—

oo 24V 7&’@

]

+ - DB 24V

OO ™§g

¥/_//

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
@-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.

SWi1-1 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 38.4

> *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

The error LED light
flick quickly(5Hz)

Verifying bit error,
Length of data respond
error, CRC error

connection between
SG2 and COMM.
Mode is  credible,
describe environment
interfere.

Eg;oer 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.
55H 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 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 Ceéll 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

: Linker

SECHCNCNONONG

: Port connection with SG2

(®: SW1, 8-bit switch (set network’s ID and
baud rate)

@ : SW2, 2-bit switch (network terminal
resistance selection)

(10): Flexed installation feet
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Connect with electrical source
Input 24VvDC

@®
A ﬁ@

]

- DB 24V

00 ™[]
I8 1 L

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(@-Surge absorber.

Connect with DeviceNet networ k

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.

0 1 Jrﬁ. - 1: GND black
0 2 .: '.I CAN L 2: CAN_L blue

0 3 — Shield 3: Shield no color
0 4 :, ! 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
SW1-1 | SW1-2 | SW1-3 | SW1-4 | 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
3

4

ON ON | OFF | OFF | OFF | OFF
OFF | OFF | ON | OFF | OFF | OFF

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.

232

ModulestatusLED | 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 powver. Power up.
-The device is a single node in the net. Add other device in the net.
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
-Communication error and restart 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

®: Power indicate light

@: BUS indicate light

®: Port connection with SG2

©: 8-bit switch (slave node 1D set)

(: 9-hole PROFIBUS DP socket
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Connect with electrical source
Input 24VvDC

oo 24V 7&’@

4+ - DB 24V

OO ™§g

¥/_/

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
@-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:

o5 P
95 © *
04 L
8 I .
®) 3 33— B-Line
O I
?D 2 8 i i A-Line
65 D1 - M
\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 [SW-2 |SW3 |SW-4 |[SW5 |[SW6 |SW7 |SW8 |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
— —— ——— o — *
ON OFF |ON ON ON ON ON * 125
OFF |ON ON ON ON ON ON * 126

¥ 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

2 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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ENOL (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

3: TCP/TP port

@: Button

®): Power indicate light (orange)

®: 24V DC power supply port

Dimensions
Unit: mm (Llinch=25.4mm)

106

98
O

68

45

ENET
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Connect with electrical source

+ (D
*zi@

i|
<
]

4+ - DG 24V
MY

—

=1

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

Communication (product ENO1)

9000000070
OC 24 Input 8x DCIAIAZ O~10W)
)
P4
% I- - DT
- A
CABLE:PLO1 —
24VDC A e
—_— // {/
e I{/{ (//
o [
3 B pERd \ \ NETWORK
LN ‘--\

.

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 S=axch and choose it.

ST

File Edit ¥iew hetion Dewice Help

o e @8

Search Assign IT Ping Update

P

Uperade Telnet Web

2 B Dewice |
- [urdmown) Firmware Type Xz
Firmware Wersion 1.80

Te..doy To— . (arlo s )

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@.

% Assign 1P Address ] x|
Hardware Address (2. g. 00-20-44-14-01-18) Hardware fddress: (e, g 00-20-44-14-01-18)
|nn—2n—4;\—as—na—az |uu—20—4A—85—AB—BE
Cancel | Cancel
IF Addrezs to assign: (decimal dot motation) IP Address to assign! (decimal dot notation])
Jto.1z8.17.5 [o.0.0.0
Click the Assign IPicon 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 E x

The requested address is not walid in its context
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4, Click the Search icon ssarek and choose it.

*Lantronix IPort Installer 3.2 _IDIﬂ
File Edit View Action [ewice Help
= — -
S e @88 5 Y
=1 - "
Search Assign IF Ping lpdate pgr ade Telnet Weh
IP sddress Hardware Address El Device -
Firmware Type Xz
Firmware Version 1.80
Froduct Type [unlmown]

El Fmail Notification

@

5. Click the Ping icon 'Fize — 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.

5
TP Address
| [ENECRENTT |

Fing I Clear Status |

Status:

Finging 10. 125 19. 119 with 32 bytes of data: _I
Reply from 10.128.19.119: bytes=32 time<ims TTL-B4
Reply from 10.128.19.119: bytes=32 time<lms TTL~B4
[Reply from 10.128.19.119: bytes=32 time<lms TTL~Bd
Feply from 10.128.19.119: bytes=32 time<ims TTL~Gd

Fing statisties for 10.128.19. 118

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
hpproximate round trip times in milli-seconds:

Wininun = Onz, Macimun = Oms, 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 L ocal 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

=l Port Collection Editor 2ix|
Eile Bt Yim Actim Qemce 3y
s/—i *h‘;n ? E u,ﬂa. I‘g "?J Henbers: Port 1 properties:
ek s ine i | e 4 iy
e 2 +| [l
5= undmen) POOATH TN 0 OORR0~AA-SRIRE O Retry Tissom £
i " Baud Rate _19200 Al
Conment Data Bitg 8
i Flow Control  None
s C | - k Farity Hone
Glerer oo ick Ports T :
beksds El UDF Datagram Node
garablaFing Datagram Mode False
m
3 = > Datagran Type |00 =
T w3 = =
Toar 30 hetivaben AcceptPassiveConnection
B Feras Whether or net incoming network
T =11 o) ; .
Add Remove connections are accepted for thiss
Ferts
The sarial port zettings for the device
i Daze

A




Chapter 9 Expansion Module 240

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.

iix
Port Configuratior
Advanced | Rediect |BOVEMN =] 1o Move L [~ Coml [ Comll [ Com2!
= ™ Com2 [~ Coml2 [~ Com22
Com Setup Merve Down ¥ Com3 [~ Com13 [ Com23
[~ Silent Mode add 1P i [~ Comd [~ Comld4 [~ Com24
—I' Click Com Setup [ Coms [ Coml5 [ Com2s
Port Settings “wiel Configuration Bemove [~ Comb [~ Comls [~ Com25
[ Com? [ Coml? [ Com2?
Status Ild\e :> [~ Comd [T Coml® [~ Com28
[~ Com3 [~ Com13 [ Com23
QI Dizconnect Help Save Close | [T Coml0 [~ Com20 [~ Com30
L |

8. Clik Add IP button

IF S 1 Set *

Host: [10.128.19.119 ot [1012313.119

TCFPFort: |— . TCFPart: |1nnm

0K I Cancel | ] I Cancel |

Enter the har dwar e address 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 L ocal Port member: 10001.

9. Click Port Setting button; Choose the Raw M ode option and click OK

x4
I~ Timeout Reconnect I~ Eorce w2 Protoesl
I~ Server Reconnect [~ MoMNet Close
I~ Inband Listen [+ Raw Mode
= L = ..
I? = Connection Timeout IIJ = Reconnect Limit

ok, | [ Tancel | Help
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10. To hide the pop-up window, check Silent M ode on the Com Port Redirector Configuration window.

r": Lantronixz Bedirector Configuration

o |

- Part Configuration
Redirect |COM3 = 14

10.128.19.119:10001

Port Settings | ‘Wb Configuration |

gl

Help J Save J Close I

-QJ Disconnect

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 &|

Selecting COM

SG2LADDER |

(" CCM 1 POET
" CCM 2 PCE

{+ {COM 3 PORT;

Mode
(* Single
{~ Search ID

" CCM 5 POET
" CCM & POET
" CCM 7 PCET
" CCM 8 PORT

| |
link | |

N

Connect Succezsfullyw!
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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 Cell Configuration

(D: Flexed installation feet
2): 24V DC power supply port

(3: 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
—oay N

DC 24V ANT
o O
%1%

—llws v En

TT—

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(@-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 :Before inserting and removing SIM card, must cut off the power of GSM module.
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Installation of antenna

)
|l
e

[5 €]

* Sucked type antenna can attracts to any metal form.

Connect to SG2 with the PLO1 cable

DDDDD

n2BrKIEIB

LN
00 000000

AC 1o0~240V INPUT & X AT

N

ON
6%

)

(4

SG2-10HR-A

EEEEE

DUTPUT 4 X RELAY/ 8A

Connect to TP03 with the TP03-302PC cable

Co cf
s6
out
6
A

SR-A

TP03-302PC

NI777

00000000

00000090
00000002

—

00000000 |

TPO3

S

244
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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 (1Hz) GSM net ready, signal strength
ON Network error

OFF No power or module error

2 More information to see “SG2-GSM Module User Manual”.
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Appendix: Keypad Programming
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Appendix A: Keypad programming in Ladder mode

Operation Sample:

1 2:3 415 6:7:8 : Column
Linelf=L ADDER
2 FUN.BLOCK
3 PARAMETER
4 R UN
Procedure 1: i1 § 2i3 i 4i5 | 6i7i8 i Column
Press ‘OK’ Line 1
2
Enter LADDER Edition 3
4
Procedure 2 : 1 2:3 1+ 45 1 6:7:8 1 Column
Press ‘SEL’ Linell I 0 1
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : 1 1213 1415 161718 + Column
Press ‘1" 3 times Line1{Q 0 1
2
(Press “T 1’, and the digital cursor 2
located will change from | to G).
Procedure 4 : V1 1213 1415 161718 + Column
Press ‘SEL’ Linelilg 0 1
2
(start /end modifying parameter) 3
4
Procedure 5 : V1 1213 1415 161718 + Column
Press ‘—’ 2 times Linel{q O i
2
(Press ‘<~ —’, 3
the cursor located in digital) 4
Procedure 6 i1 1213 1415 161718 + Column
Press “1” for 3 times Linellq 0 4
2
(Press “T 1’ 3
the digital the cursor located will 4
change from 1 to 4)
Procedure 7 : 1 12:3 145 16:7:8 : Column

Press ‘<’ 2 times Linellqg 0 4 |
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2
(Press ‘SEL” + “«— —’ 3
to move the cursor to the position 4
Required revision.
OR Automatically Link i
Procedure 7 : T *Zi 1415 '6:7:8 . Column
Press ‘OK’ Linel{q 0 4 —F

2
(Move the cursor to character in 3
column 3) 4

Automatically Link

OR Wz,
Procedure 7 : VL 1213 1415 161718 + Column
Press ‘-’ Line1[q 0 420

2
(move the cursor to the link location 3
in column 2) 4

Repeat the step1~7, and input M01, 103 Instruction to column 3, 5.

Procedure 8 : 1 12:3 :4:5 :6:7:8 : Column
Press ‘OK’ in Column 5 Linellq 0 4 —M 0 1 —1 0 3 — .

2
(move the cursor to the character in 3
column 8) 4
Procedure 9 : 1 :2:3 145 '6:7:8 . Column
Press ‘SEL’ Linellg 0 4 —MO01—103—(QO01

‘ —

2 .
(when the cursor located at character 3
and digital, press ‘SEL’ to show 4
£ (QoY :

Auto Add “(”

Procedure 10 : 1 1213 1415 16:17:8 + Column
Press ‘OK’ Line1q04—M01—I03—(!01

2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : i1 1213 1415 161718 i Column
Press ‘—’ 3 times Linellg 0 4 —MO01—103—(QO01

2
(Move the cursor to column 1 and 3
Line 2.) 4
Procedure 12 : b1 1213 1415 16:7:8 : Column
Press ‘—’ 3 times Linellg 0 4 —MO01—103—(QO01

2 H
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(move the cursor to column 2)

Note: never press ‘SEL’ before hand

B~ W

Change Wire “—’to “ I’
»

Procedure 13 : 1 ™~ ;2;3 14,5 16,78 Column
Press ‘SEL’ Line1q04-|—M01—I03—(Q01

2 WL
(A vertical line emerges) 3 -

4
Procedure 14 11 1213 145 16,78 i Column
Press ‘OK’ Line1q04TM01—I03_(Q01

2 19
(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 : i1 12:3 1405 6:7:8 : Column
Press ‘OK” in column 5 Linellq 0 4 + M0 1 —103—-(QO01

2 Ltr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : i1 :12:3 415 16:7:8 : Column
Press ‘SEL’ Linellq 0 4 + M0 1—103—(QO01

2 iro03 (QO0 1
(When the cursor located in digital 3 2_
or character, press ‘SEL’, ‘Q01" will 4 /
emerges)

Auto Add “(”

Procedure 17 : i1 123 145 16,78 i Column
Press ‘T for 5 times Linellg 0 4 + MO0 1 —103—(QO01

2 Xiro03 —— (Co01
(Press ‘SEL” + ‘T’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : i1 1213 1415 161718 + Column
Press ‘—’ 2 times Linellg 0 4 + MO0 1 —1 03 —(QO01

2 Xiro03 —— (Co01

3

4
Procedure 19 : V1 1213 1415 161718 + Column
Press ‘T for 6 times Linellg 0 4 + MO0 1 —103—(QO01

2 Xiro03 —— (CoO07

249
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(The digital 1 the cursor locating 3 v
will change to 7) 4
Procedure 20 : 1 2;3 145 6,78 Goliumn :
Press ‘OK’ Line 1 o1 ] éﬁ&uto E1t_ef Function
2[L o w | ;.-EBIock Bdition
(Auto shift to FUNCTION BLOCK 3 | @ooo0o00 FCoO7
and the counter input parameter) 4L ow L 4
Procedure 21 : i1 123 145 1678 i Column
Press ‘ESC’ back to Linellg 0 4 + M0 1 — | 3—( Q01
LADDER edition screen 2 Xiro03 — (CoO
3
4
Delete the Program Element
i1 :2:3 :4:5 :16:7:8 : Column
Linel{g 0 4 + MO 1 — | 3(Q0*
2 Xir03 — (Co
3
4
Procedure : t 1 :12:3 :14:5 :16:7:8 : Column
Press ‘DEL’ Linellqg 0 4 + MO0 1 — I 3—( Q01
2 Lfr03 ﬁ
3
(to delete the element CO7 the cursor 4
locating)
Display the present Linethe cursor locating and oper ation state of SG2.
Procedure : 1 1213 1415 161718 + Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 + MO0 1 — I 3—( Q01
2 ir03 (CoO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S TOP LI NE 00 2
DeletethewholeLine
V1 1213 1415 16178 + Column
Linellg 0 4 + MO0 1 — I 3(Qoﬂ
2 Xir03 — (CoO
3
4
Procedure : i1 12:3 1405 16:7:8 : Column
Press ‘SEL+DEL’ (Simultaneously) Linellqg 0 4 + MO0 1 — 1| 3—( Q01
2 Xir03 —— (CO07
3)ICLEAR L n 0 2
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(‘ESC’ Cancel , ‘OK’ Execute) 4ESC 2 OK ? |
Insert awholeline.
V1 1213 1415 161718 + column
lirellg 0 4 + MO 1—103—(QO01
2 Xiro03 — — (Co
3
4
Step: 1 12:3 4.5 6:7: . column
Press“SEL+OK?” ( at the same time) Linellg 0 4 —MO01—103—(QO01
2 T
3 ir03 — (CO07
4
Turn page (move upward/ downward 4 lines program):
1 123 14:5 16:7:8 i column
linelfjg0 4 +M01—103—-(QO01
2 Xir03 — (Cco7
3
4
5
Step: i1 1213 1415 161718 + column
Press ‘SEL+T/)’ linelfjgi0 4 + MO0 1 —1 03 —(QO01
(at the same time) 2 Xiro03 —— (CO07
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 2.3 4:5 678 - Column
Linell L ADDER
2 FUN.BLOCK
3 PARAMETER
4 R UN
Present action area
The present value will appear when SGZ/is under ‘RUN’ mode.
Procedure 1: i1 : Column
Press ‘OK’ Line 1
2
(Enter FUNCTION BLOCK edition) 3
4
i1 12:3 14:5 16:7:8 : Column
If you want to edit TO2 Line 1 r 4 1
Press ‘SEL+7"(simultaneously) 2 14 |
3 | 22 . 22sec o0 2
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4N 0 1 L y |
Step 2: modify (Dpresent target value @preset the action relay
Preset the target value
Procedure 2-1: i1 :2:3 :4:5 :6:7:8 : Column
Press ‘<’ Line1 rl 1
2 1 |
(move the cursor to the preset action 3 | 00 . 0f@sSec T
area ) 4 1 4
Procedure 2-2: i1 i2i3 1415 '6:7i8 + Column
Press *SEL” Line 1 rl 1
2 1 |
(begin input the target value) 3 | 00 .00Sec T
4 1 d
Procedure 2-3: i1 123 145 16:7:8 i Column
Press 1" for 3 times Line 1 rl 1
2 1 |
(Press ‘SEL” and followed by ‘T4’ 3 | 00 . 03sec | T
The digital ‘0’ is changed to *3) 4 L 4
Procedure 2-4: i1 i2:3 145 i6;7:8 Column
Press ‘OK’ Line 1 rl 1
2 1 |
(Save the input data) 3 | oo . o@isec }T
4 1 d
Procedure 2-5: 11 1213 4.5 6178 ' Column
Press ‘<’ Line 1 rl 1
2 1 |
3 | o0 .3 Sec }T
4 1 ]
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: 1 i2i3 14i5 1678 Column
Line 1 r 1 1
2 1 |
3 | 3 .33Sec }T
4 1 d

Asthe present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set

asthe preset value of them. Next to the step 2-2, to execute the following oper ation:

Step2-3A:
Press ‘SEL’

line

1 i2:3

145

'6:7:8

i column

1 r il
2 1

1
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3 | VvO01 SecfTo01

4 1 d
Repeat the step 2-3A, following screen will be shown in turn:
Step2-3B: i1 1213 1415 16178 + column
Press ‘SEL” line 1 rl 1

2 1 |

3 | AO01 SecToO01

4 1 d
Step 2-3C: i1 23 145 6,78 i column
press ‘SEL’ line 1 rl 1

2 1 |

3 | TO01 SectTo1

4 1 J
Step 2-3D: P 1 1213 415 :6:7:8 : column
Press ‘SEL” line 1 rl 1

2 1 |

3 | CO01 Sec TO01

4 1 d
Step 2-3E: i1 1213 1415 16178 + column
Press ‘SEL line 1 rl 1

2 1 |

3 | ATO0O1 SecToO01

4 1 J
Step 2-3F: i1 12:3 1415 16:7:8 . column
Press *SEL” line 1 rl 1

2 1 |

3 | AQO1 SecfTO01

4 1 d
Step 2-3G: i1 1213 1415 16178 + column
Press *SEL” line 1 rl 1

2 1 |

3 | DRO1 SecfTO01

4 1 d
Step 2-3H: i1 12:3 i4:5 6:7:i8 column
Press *SEL” line 1 rl 1

2 1 |

3 | AS01 SeclTo01

4 1 J
Step 2-3I: i1 123 45 161718 : column
Press *SEL” line 1 rl 1

2 1 |

3 | MDO0O1 SeclTo01
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4 1 J |
Step 2-3J: i1 1213 1415 161718 i column
Press *SEL” line 1 rl 1

2 1 |

3 | P1 01 SeclTo01

4 1 J
Step 2-3K: 01 1213 1415 6:7:8 + column
Press *SEL” line 1 rl 1

2 1 |

3 |MX01 SeclTo01

4 1 J
Step 2-3L: 1 1213 1415 161718 + column
Press *SEL” line 1 rl 1

2 1 |

3 | ARO1 SeclTo01

4 1 J
Next to step 2-3B, the following screen will be shown.
step 2-4B: i1 12:3 14:5 6:7:8 i column
Press ‘—’, press ‘1” linel rl 1

2 1 |

3 | AO02 SecfToO01

4 1 - ]

Repeat step2-4B (press‘y’ isalso 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

valueis set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: i1 1213 415 | 61718 + column
press ‘OK’ line 1 rl 1

2 1 |
Save the present data. 3 | A 0! Sec fTO1

4 1 d
Procedure 2-7: 1 1213 145 6:7:8 + Column
Press ‘1 Line 1 rl 1

2 [ |

3 | 33 .33SecfTO01

4 1 d
Procedure 2-8: i1 1213 1415 161718 ' Column
Press ‘SEL’ Line 1 rl 1

2l LA |
(begin to edit data) 3 | 3 3 33SecfTO1
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4| 1L J |
Procedure 2-9: 11 1213 1415 161718 + Column
Press ‘1" Line 1 rl 1
2l 21 |
(Press *SEL’ +* T/’ 3 | 33 .33Sec }TO1
to change ‘1’ to * 27) 4 L 4
Procedure 2-10: 1 1213 1415 161718 + Column
Press ‘OK’ Line 1 rl 1
_ 2l @& |
(save the input data) 3 | 33 .33SecfTO01
4 1 d
Procedure 2-11: i1 123 1415 161718 + Column
Press ‘1" Line 1 ' 1
2 2 |
(move the cursor to “1” position) 3 | 33 .33Sec}TO01
4 1 d
Procedure 2-12: i1 12:3 4:5 6:7:8 : Column
Press ‘SEL” Line 1 rl 1
2 2 |
(begin to edit data) 3 | 33 .33SecfTO01
4 1 d
2-13: L1 12:3 4:5 6:7:8 : Column
Press *1* for 3 times Line 1 r4 1
2 2 |
(Press ‘SEL” and followed by T 1’ 3 | 33 .33Sec fTO1
to change 1 to 4) 4L ow L 4
Procedure 2-14: 1 1213 4:5 6i7:i8 Column
Press ‘OK’ Line 1 r . 1
2 2 |
(save input data) 3 | 33 .33Sec}TO01
4L ow L 4
Procedure 2-15: i1 1213 1415 161718 + Column
Press ‘{” for 3 times Line 1 r 4 1
2 2 |
(this step leads to editing the action 3 | 33 .33SecfTO01
relay) 4L oL .
@ Edit action program and preset the action relay
Procedure 2-16: i1 123 4.5 6:7:8 i Column
Press “—” 2 times, Press ‘SEL’ Line 1 r 4 1
2 2 A |
(Begin to modify ) 3 | 33 33SectFTO1




Appendix: Keypad Programming

E

4L owd y |
Procedure 2-16A: i1 1213 1415 16178 + Column
Press *SEL” Line 1 r 4 1

2 2 |
(Begin to modify ) 3 | 3 3 33Sect}tT

4101 4 .
Repeat the step 2-16A, the following screen will beshown in turn: - .
Procedure 2-16B: (1 12;3 145 16,78 Column
Press ‘SEL Line 1 r 4 1

2 2 A |

3 | 33 .33Sec}T

4i 0 1 4L .
Procedure 2-16C: 1 12:3 4:5 6:7:8 : Column
Press *SEL” Line 1 r 4 1

2 2 A |

3 | 33 33SectT

4L owd .
Next to step 2-16A, then ‘1", the following screen will be shown.
Procedure 2-17: 11 12:3 14.5 161718 + Column
Press *1* for 5 times Line 1 r 4 1

2 2 |
(Press *SEL’ + T 1} 3 | 33 .33Sec}T
to change 1 to M) AmMmo 1 L1 4
Procedure 2-18: i1 12:3 4:5 6:7:8 i Column
Press ‘—’ 2 times Line1 4 1

2 2 |
(Press ‘SEL’ + ‘<— —’ to move 3 | 33 .33Secl}T
the cursor to digital location) amMmo 1 L 4
Procedure 2-19: 1 :2:3 4:5 6:7:8 : Column
Press “1"for 3 times Line 1 4 1

2 2 |
(Press ‘SEL’ + “T 1’ to change ‘1’ to 3 | 33 .33Sec}T
‘47 4Mmo 4 L -
Procedure 2-20: i1 1213 415 161718 ' Column
Press ‘OK’ Line 1 r 4 1

2 2 4 |
(save the input data) 3 | 33 33SectT
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Procedure 2-21: 1 1213 1415 161718 + Column
Press ‘1’ Line 1 r 4 1
2 2 |
(Move the cursor to preset action 3 |3 . 33Sec |TO1
value area to repeat the step 2-1) AM 0 4 L1 4
Procedure 2-22: i1 1213 1415 161718 ' Column
Press ‘1’ Line 1 r 4 1
N 2 |
(Move the cursor to position ‘2’ to 3 | 33 .33SecfTO01
repeat the 2-8) AM 0 4 L1 4
Thedetail operation of modify the analog comparator Ax, Ay:
11 1213 1415 161718 + column
Line 1 r 1 |
2 | AO0O1 V |
3 | A02 Vv @Bo1
4 L o0o0.00vV
step 2-23: V1 1213 1415 161718 + column
‘s capy line 1 rl 1
Press ‘<7, press ‘SEL 2 | A0 1 v |
A | 3 | A02 Vv t@o1
(press ‘T 4’ Select A01-A08 ) A 1 00 ooy A
Step 2-24: i1 1213 1415 161718 ' column
Press ‘«—’, Press ‘SEL’ line 1 rl 1
(press ‘SEL’ Select A02 — TOL — 2 | A0l Vv |
C01-AT01-AQ01-DR01-AS01- 3 | TO1 V |[Go01
MDO01-P101-MX01-AR01-00.00- 4 1 00 .00V 4
VO01-A01)
Step 2-25: i1 1213 1415 16178 + column
Press ‘—’, press ‘1" line 1 rl 1
2 | AO0O1 VvV |
(Select TO1~T1F, CO1~C1F, 3 | T0O2 V }fGo1
A01~A08, V01~V08...) 4 X1 00.00vV A
Step 2-26: i1 1213 1415 16178 + column
Press ‘OK’ line 1 rl 1
2 | AO0O1 VvV |
Save the present data 3 | To@ Vv [Go1
4 1 o0oo0.00v A
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| | |

Continue to input Function Block
Method1: Next Function Block

i1 i2i3 4:5 6:7:8 i Column
Line 1 r 4 |
2 2 |
3 | 33 .33sSec o1
4mMo0 4 L 4
1 2:3 4:5 6:7:8 : Column
Press ‘SEL+7" (Simultaneously) Line 1 rl -i
2 1
3 | 00 .00Sec o0 2
4 1 d
Last Function Block
i1 i2:3 4:5 6:7:8 i Column
Line 1 r 4 |
2 2 |
3 | 33 .33sec @01
4mMo 4 L1 4
1 2:3 4:5 6:7:8 : Column
Press ‘SEL+{’ (Simultaneously) vi rl 1|
2 1
3 | 00 .00Sec M1 F
4 1 d
Method 2: Next Function Block
i1 1213 1415 16178 + Column
Line 1 r 4 |
2 2 |
3 | 33 .33Sec (o1
aAmM o0 4 L1 4
1 12;3 14:5 16;7;8 Column
Press ‘—’1 times Line1 r 4 1
2 2 |
3 | 33 .33Sec T
aAmMo 4 L1 4
11 1213 145 16,78 i Column
Press ‘SEL Line 1 r 4 1
2 2 |
3 | 33 .33SecTO1
4M 0 4 L 4
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i1 12:3 145 1678 i Column
Press “\’or ‘1" 1times vl r 4 1

2 2 A |

3 | 33 .33Sec T1l1

4M 0 4 L 4

11 :2:3 :4:5 :6:7:8 : Column
Press ‘—’ 1times vl r 4 1

2 2 A |

3 | 33 .33Sec [T11]

4M 0 4 L .

i1 1213 415 61718 + Column
Press *1* 4times vi r 4 1
or Press ‘4’ 11times 2 2 |

3 | 33 .33Sec T16]

4M 0 4 L 4

11 1213 415 16178 + Column
Press ‘OK’ vi rl 1

2 2 A |

3 | 20 . 20Sec }T1

4 L 4
Clear Function Block

i1 :2:3 :4:5 :16:7:8 : Column
Press ‘SEL+DEL’ (Simultaneously) Line 1 rl 1

2 2 |

3|C EAR BLOCK!!
(‘ESC’: Cancel ; 4| E C ? O K ?
‘OK’:  Execute)
Back to Main Menu:

V1 1213 1415 16178 + Column
Press ‘ESC’ Line 1 ADDER

2 UN . BLOCK

3 ARAMETER

4 U N
Change Function Block Category:

i1 1213 1415 161718 + Column

Line 1 r 4 |

2 14 |

3 | 33 .33Sec (o1

4M 0 4 L
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260

Method 1: | Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR, MU
Step 1: i1 12:3 4.5 16:7:8 : Column
Press ‘SEL” Line 1 r 4 1

2 1 |

3 | 33 .33SecTO01

AM 0 4 L 4
Step 2: P 1 1213 415 :6:7:8 : Column
Press ‘SEL Line 1 rl 1

2[L o w A |

3 | 000000 FCco1

4L ow L .
Step 3: 1 1213 1415 16178 + Column
Press ‘SEL Line 1 r Su—Su 1

2 14 |

3 | 00:00 FRO1

4 1 00:00 .
Step4: i1 i2:i3 i4i5 6:7:8 Column
Press *SEL” Line 1 rl 1

2 | AO0O1 VvV |

3 | A02 V GO0l

4 1 o00.00vV A
Step5: 1 1213 1415 161718 + Column
Press *SEL” Line 1 rl 1

2 | |

3 | FHO1

4 1 d
Stepé6: (1 12;3 {4;5 16;7;8 Column
Press *SEL” Line 1 rl 1

2 14101—101 |

3 | J FLO1

4 iwo9_—_wog9
Step 7: P 1 :2:3 45 6:7:8 : Column
Press *SEL” Line 1 rl 1

2[L o w A FQo 1

3L o w A 000000 P01

4LowLt 000001 A
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Step 14: ‘1 :2:3 :4:5 :6:7:8 : Column
Press *SEL” Line 1 rl 1
2 | 01 |
3 | 0001 FMUO 1
4 1 DRO1 4
Step 15: i1 1213 1415 16178 + Column
Press ‘OK’ Line 1 rl 1
2 | 01 |
3 | 0001 FM@o 1
4 1 DRO1 4
Method 2:
Step 1: i1 :12:3 45 :16:7:8 : Column
Press ‘SEL” Line 1 r 4 1
2 2 |
3 | 33 .33SecTO01
AM 0 4 L J
Press “J’
Step 2: i1 1213 1415 161718 + Column
Line 1 r 1 |
2[L o w A |
3 | 00000O00O FCco1
4L ow L 4
Press “J’
Press ‘1"
Step 3: 11 12:3 1415 161718 + Column
Line 1 r Su—Su 1
2 1 |
3 | 00 :00 FRO1
4 1L 00 :00 .
Press “J’
Press “1”
Step4: i1 1213 1415 16178 + Column
Line 1 r 1 |
2 | AO0O1 VvV |
3 | A0O2 V GO01
4 1 o00.00vV A
Press ‘J’
Press ‘1”
Step5: 1 1213 1415 161718 + Column
Line 1 rl |
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2 | |
3 | FHO 1
4 1 1=
Press “J’
Press ‘1’
Step6: i1 1213 4.5 16:7:8 : Column
Line 1 r 1 |
2 1{101—101 |
3 | \2 FLO1
4 iwo0o9_woo9
Press “J’
Press ‘1’
Step 7: ‘1 1213 415 :6:7:8 : Column
Line 1 r 1 |
2[L o w A FQo 1
3[lL o w A 000000 P01
4Lowlt 000001 A4
Press “J’
Press ‘1’
Step8: i1 1213 1415 16178 + Column
Line 1 r 1 |
2 1 |
3lLowq{Q01—-Q01 }so01
4 1 1=
Press “J’
Press ‘1’
Step 9: (1 12;3 {4;5 16;7;8 Column
Line 1 r |
2 | 00000 F Nop
3 | 00000 FASO1
4 1 o0oo0o000 !
Press “J’
Press ‘1’
Step 10: i1 12:3 145 6:7:8 : Column
Line 1 r |
2 | 00001 N o p
3 | 00001 FMDO 1
4 1 00001
Press ‘J’
Press ‘1”
Step 11-A: i1 i2i3 i4i5 i6:7:8 i Column
Line 1 1 |
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2 | 00000 F Nop
3 | 00000 FP 101
4 1 000 .01 1
Step 11-B: i1 1213 1415 16178 + Column
Press ‘SEL + —’ Line 1 r 1
2 | 00001 F Nop
3 | 0000 .1 FP1O01
4 1 000 .01 2
Press ‘J’
Press “1”
Step 12: 1 1213 415 161718 + Column
Line 1 r 00000
2[L o w A 00000 |
3L o w A 00000 FMX 01
4 1 00000
Press “J’
Press ‘1”
Step 13-A: 1 i2:3 i4i5 i6i7;8 Column
Line 1 1
2L o w 00000 N o p
3L o w A 00000 FA R 01
4 1 01000 1
Step 13-B: i1 1213 45 61718 + Column
Press ‘SEL + -’ Line 1 r 000O00O 1
2[L o w A 00010 Nop
3[lL o w A 01.00 FARO 1
4 1 00000 2
Press ‘4’
Press ‘1"
Step 14: 11 1213 1415 161718 » Column
Line 1 r 1 |
2 | 01 |
3 | 0001 FMUO 1
4 1 DRO1 .
Jump from TO1 to T09 Press ‘1”
Step 15: i1 1213 1415 16178 + Column
Press ‘—’ Line 1 r 4 1
2 2 |
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3 | 33 .33Sec }TO1]
4mMo0 4 L1 4
Step 16: i1 1213 1415 16178 + Column
Press 1”8 times Line 1 r 4 1
or Press *}’ 7 times 2 2 |
3 | 33 .33Sec [TO0J9]
4mMo0 4 L1 4
Step 17: i1 1213 4.5 16178 + Column
Press ‘OK’ Line 1 r 4 1
2 2 A |
3 | 33 .33SecfToO
4mMo0 4 L1 4
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