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Summary of changes

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

Edit and Display

SG2 V3.0 SG2 V2.x

Ladder 300 lines 200 lines

FBD 260blocks 99blocks
LCD | 4 lines * 16 characters | 4 lines * 12 characters

Contact and function block

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

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

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

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

FBD: 250(RO1~RFA)
Analog Comparatory G | G |Ladder: 31(GO1~G1F) 15(G1~GF)

FBD: 250(G01~GFA)
AS(Add-Sub) Ladder: 31(ASO1~AS1F) NO

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

FBD: 250(MD01~MDFA)
PID Ladder: 15(P101~PI0OF) NO

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

FBD: 250(MX01~MXFA) NGO
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(MU01~MUFA)
Block Logic function: BOOLEAN NO

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

PMO05(3rd) PMO05(3rd) can be used with alllPMO05 can not be used with SG2 V3.x
version of SG2
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Chapter 1: Getting Started

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.

II' WARNING: Personal injury may result from improper operation.

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

II' 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.

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

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

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

A 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

II' 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.

II' 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.

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

Every SG2 smart relay has been fully tested and examined before shipment. Please carry out the following
examination procedures after unpacking your SG2 smart relay.

* Check to see if the model number of the SG2 matches the model number that you ordered.

* Check to see whether any damage occurred to the SG2 during shipment. Do not connect the SG2 smart relay to the
power supply if there is any sign of damage.

Contact T E co 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

[se2-[2o [ ® | R | A

Controller Type ___| Input Power:

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

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 /O points

— Output Type:
R = Relay

Form Factorr ———— T = Transistor

H = Encased / LCD & Keypad

V = Encased /LCD, Keypad & R5-485 Communication

K = Encased /Blind (ho LCD & Keypad)

C = Bareboard

E = Expansion
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Quick Start Setup

This section is a simple 5-steps guide to 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. Many steps 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

8 Setup — S62 Client M=

Welcome to the SG2 Client Setup
Wizard
Thiz will ingtall 5G2 Client 2.9.09047F on your computer.

It iz recommended that vou cloze all other applications before
continuing.

Click Mest to continue, or Cancel bo exit Setup.

ME:-:D |[ 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.

2y o~ L = MV

100 .260v~%& | VRN
50/60 Hz N LI

o0 @2
AC W
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Connect Programming Cable

Remove the plastic connector cover from the SG2 using a flathead screwdriver as shown in the figure below. 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 RS232 serial port on the computer.

Establish Communication

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

File Edit m View Help
L

F 562 Client
File Help
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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

{~ COMS PORT
 COMZ2 PORT  COME PORT
" COM3 PORT  COM? PORT
" COM4 PORT ( COME PORT

Link I Mnlink | Close |

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.

T/ LAD Version: EIIE]E|

EEEER Eh EEEL e @aNEe® e aa

Capacity: 1200 free space. PC Mode: &

Coil/Contact:

Symbol:

*:Used
1:1234567894BC

Z:1234
H:1234567894ABC

Q:12345678 P:1
z  |o ¥ n ERIL|

Internal auxiliary relay

Y:1234667894ABC

M:123456 T89ABCDEF L. n [ -] or-3F
T:1283456T894ABCDEF ../ Contact Type
€:123456T80ABCDEF .. @ s HB © s nor -

R:1234567894BCDEF ..l

G:123456789ABCDEF ..l 0K | Cancel |

H:123456 789 4ABCDEF L. 6%
L:12345678
nE: g 008
009 v
< ' 18
[ A 58| ) o) 460 o) 4ol o) 4 ! ) 25 19 28 105 38 L) 98 9 A ([ Pt sl o
[n:m. gen Ver :Ver:x.x | Status:Stop | OFFLINE Model : SG2-20VT-0 TI0:01 [ g

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 Yiew Help
H=EEFEEECCERNOE
Co1l/Contact: Capacity: 1197 free space. PC Mode: A
Symbol:
#*:Uzed 001.<
I:123456T894AEC
Z:1234 002
X:1234B667894ABC
Q:12345678 P:1 003
Y:1234567894BC
M:123456T89ABCDEF L) 004
*
T:123456T89ABCDEF L)
C:123456T80ABCDEF L) Lo
R:123456T80ABCDEF L.
006
G:123456T89ABCDEF ..
H:123456TG0ABCDEF .. 007
L:12345678
D: 0 008
009 3
< >
4t 4F 4F P b0 o Hfo Hfo 4o o b R SIS IS EEIFE 0| Bt |
DNET. gen Ver:Ver:x. x| Status:Step OFFLINE Model : SGE=20VT=D ID:01 y

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

' B cire contact/cost
Coil/Contact: — PC Hode: A
Symbol: 0 |¥ | m |n |t e 4f»
*:Used Select Coil No. Ourput Type
I:123456T89AEC 0 Im -8) @ -[ (" Rezet
O Set i P
Z:1234

X:123456T89ABC
Q:12345678 P:1
¥:125456789ABC
M:123456T89ABCDEF |

*
T:123456T8OABCDEF .
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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

Ij Moni tor

Simulator

¥iew Help

=220

Coil/Conty Simulator Contrel
Symbol:

Fun Ctrl+h
*:Tzed W Stop Ctrl+T
I:12346¢
£:1234 Quit Ctrl+g
X:12345¢ Fead

g:12345¢ RIC Set. ..
*

Analog Set. .
T:12534h0¢ F
assword. . .
Language
M:12345¢
* Module System Set. ..

T:12345¢ Link Com Fort...

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

eEEEICEREC) ICENEE

Coil/Contact:
Symbol:

H
#:lzed 001 |

I:12534567894ABC

Capacity: 1196 free space.

Tl Qo1
[

z:1234 002
X:123456T894BC
Q:12345678 P:1 003
*
Y:1234567894BC
M:123456T80ABCDEF . EEEEnrE X

*

Do you want to read program from Module 2
T:123456789ABCDEF .|

C:123456 T80ABCDEF .

R:1253456 T89ABCDEF ..
G:125456 7T89ABCDEF ..
H:123456789ABCDEF ...J

L:12545878

D: 0 008
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f. On the Input Status dialog, click on MO1 to activate the contact M01 which will turn ON the Output Q01 as shown

below. The highlighted circuit will show active and the first Output (Q01) on the connected smart relay will be ON.

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

Eiis) @ =]

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

ool

*: Status ON
I1:125456789AEC

Z:1234

X:12346567854BC

Input Status Tool

0:12346678 F:1 1 23 4656 78 9AE

Y'?23456?89&BC ' m|m m|m m|m m|m | ||

' x [0 [0 @ [H 6 6 66 66

M:123456780ABCDEF .. z m m m
0

*

T:1234567894BCDEF L. Fos] é[%lé[%l[%[él[%ﬁl[%fﬂlfﬂ[%l% [FHI
C:1234667T83ABCDEF .l @ [a|[a [a|[a ['a|[a [a|[a [a|[a ['a|[a [a|[a [a|
R:123456T804BCDEF ..

G:123456T304ABCDEF L. .

H: 123456 T304BCDEF L. 007

L:123466878

b: 008
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Chapter 2: Installation

General Specifications

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

Power Supply

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

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

Input Power Voltage Range

Power Consumption

Programming

Programming languages Ladder/Function Block Diagram
Program Memory 300 Lines or 260 Function Blocks
Programming storage media Flash

Execution Speed 10ms/cycle

LCD Display 4 lines x 16 characters

Timers

Maximum Number Ladder: 31; FBD: 250

Timing ranges 0.015-9999min

Counters

Maximum Number Ladder: 31; FBD: 250

Highest count 999999

Resolution 1

RTC (Real Time Clock)

Maximum Number Ladder: 31; FBD: 250
Resolution 1min
Time span available week, year, month, day, hour, min

Compare Instructions (Analog, Analog*gain + Offset, Timer, Counter, Temperature Input
(AT), Analog Output (AQ), AS, MD, PI, MX, AR and DR Values)
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Analog compare

Maximum Number

Ladder: 31; FBD: 250

Compare versus other inputs

Analog, Timer, Counter,  Temperature Input (AT),
Analog Output (AQ), Analog*gain + Offset, AS, MD,
Pl, MX, AR, DR, or Numeric values

Environmental

Enclosure Type

P20

Maximum Vibration

1G according to IEC60068-2-6

Operating Temperature Range

-4° 10 131°F (-20° to 55°C)

Storage Temperature Range

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

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

Weight 10,12-point: 230g (C type: 160g)
20-point: 345g (C type: 25009)

Agency Approvals CUL, CE, UL

Discrete Inputs
3.2mA @24VDC

. 4mA @12vDC

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

Input Signal "OFF” Threshold

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

Input Signal "ON” Threshold

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

24, 12VVDC: 5ms
240VAC: 25ms;

Input On delay
120VAC: 50ms
24VAC: 5ms
24, 12VDC: 3ms
240VAC: 90/85ms 50/60Hz ;
Input Off Delay
120VAC: 50/45ms 50/60Hz
24VAC: 3ms
Transistor device compatibility NPN, 3-wire device only
High Speed Input frequency 1kHz
Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required




Chapter 2 Installation

Analog Inputs

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

\oltage Range acceptable

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

24VDC when used as discrete input;

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

Input Signal "OFF” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal "ON” Threshold

> 9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

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

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 10-28.8vVDC

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 &RS—485 Communications Max 1/0
Keypad

SG2-12HR-D 6 DC,2Analog 4 Relay |v/,201-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 A\VDC 8DC,4Analog 8Relay |v/,2Z01-Z04 |N/A 44+ 4 *1

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

SG2-20VR-D 8 DC, 4 Analog B Relay |v/,Z01-Z204 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,2Analog 4 Relay |v/,2Z01-Z04 |N/A 36+4 *1

SG2-20HR-12D (12 VDC 8 DC, 4 Analog 8Relay |+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 |v/,Z01-204 IN/A 44+ 4 *1

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

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

Expansion Modules

SG2-8ER-D 4DC 4 Relay IN/A N/A N/A
24VDC

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 4AC 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 VVDC 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

OEM “Blind” Models, No Keypad, No Display

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

SG2-12KT-D 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 8DC, 4 Analog 8 Trans. X N/A 44

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

SG2-10KR-A 100-240VAC 6 AC 4 Relay X N/A 34

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

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

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

SG2-12CT-D AV DC 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

Accessories

SG2-PLO1 SG2 Programming Cable, SG2 Programming software

SG2-PM05(3rd)

SG2 Memory cartridge

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

» More information about Product Specifications to see “chapter 6: Product Specifications”.
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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
+ - 1112 13 14 15 16 Al A2 H Input X1 X2 X3 X4
080 00088000 XA OO PRESS-BUTTON
L N AC 100~240V
j\DC 24V Input 8 x DC(AL,A2 0~10V) \ T )

TECD

‘
~ | \&aR,

SG2-12HR-D )

‘ Output 4 x Relay / 8A NEMORY ‘
[ 22 %P 9P P |

I
>

9555
o]

\. Din Rail
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+ - 1112 13 14 15 16 Al A2

Input X1 X2 X3 X4

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

00 00000000 axac O000 Mounting Clip
DC 24V Input 8 x DC(A1,A2 0~10V) L N AC100-240V
00
40 vEce . TEC® 4
Ze I m B
— @@j =

. NoY

SG2-12HR-D

SG2-8ER-A
Outp

4 Relay /87
RROYY -
Vi V3 Din Rail

QYOOY

v3 Y4

Output 4 x Relay / 8A WE MORY

PP P E

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

(A
50 BeOOBOES
DC24V INPUTBxDC|A1,A2 1-10V]
TECD L MLX20[#8x32)
ZON
A an
NP4
%@9 W 07 oo
[ (G
R 0000 M4 X20{#8x32)
TEC® 7 @ TEC® @6
@ = o=
| <«
Output 4 x Relay / 8A II CONNECTOR %90%9
P P % P =
Ny L d]
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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

= P— =
= P=- =

mm2 0.14..1.5 | 0.14..0.75 | 0.14..25 | 0.14..25 | 0.14..15

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

= Ce =

s35 @ c Nm 0.6
(0.14in) @ lb-in 5.4
Input 12/24V DC
— 0-10V Analog —0-10V Analog
1 2 1 ? 3 b
\ | \ \ \ |
dAd T TR A=A
| —
+ - Al A2
® . @ +- Alpo™ng
—2LV — -9 — “TorT
£ 1 1 Q) \1\1\1\1
— 1oV - mm = m N\ Ril
@@ (131 %)L %1%1%) Q0 QRLRY LY LRLeeee
bC.v Input DC .V INPUT
TEC® _ TEC® _
S —— I@ D B — ,J@ﬁ\\\ o

Sensor Connection

Fuse 1
——— 2LV + —
or ~
AV
WP olF P ©
BK | BK o
- 112 13 14 15 16 AL A2 (/( AL A2 A3AD
@@ QLYY \\t@,@gi@,! ,,,,,,
DC Vv I e
nput \\ H
TECD - I I
N @ B I
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Input 100~240V /24V AC
wy ~ L2 L9
100 260y~ ¥3 AN 2 RRUUBRRRAERRRR
50/60 Hz N | NW N | N\ N\ N\
00 000000 00 0000 0000 0600eeee
AC .V Input ...... AC .V INPUT ......
TEC® - TEC® -
N — D N et o\ I —

Output (Relay)
Output 4 Relay / 8A ﬂ;ﬂ g :gu;p_gt:gnggfi/:s;\::LL_%;:E_%é:::::::
QY QY QY QD (I AR R RO AR O R A
Qi Q2 [ Q4 b4 __Q_ __ Q3 __ Q¢ ___095 __Q __0f_
® | ®
22w L @ 1 |- T
— M } } I al
50/60 Hz B < } i N
LN ! } By
or 12,125V — N/~ T S U
12...2L0V 50/60 Hz ~ | 12...125V —
Output (Transistor)

—_— - -

OUTPUT 4 xTR/0.5A

L 0 VO O

*or oo o3 You
Mo
A — — !
or A
|
|

2V = - T

N o o SO TTETATTETATTE
A B O B A A S O S R )
¥ o s s
L_fo Yoo _ogl _foal  _fosT _fosl _ for  _
-0
|
\
|
T
N
Ly

==z
[Savol
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Data Link OR Remote 1/0 Link

\ \

WWH WW N WWH

AL A2 A3 A4 S AL A2 A3 A4 S Al A2 A3 A4 S
s @@@@@@@@ S @@@@@@@@ ee 5 aa @@@@@@@@
/‘/‘ RS485 /‘ /‘ RS485 /‘/‘ RS485

The power supply and the 1/O supply should share the same power source. Only short circuit the first and the last

module.

When 1/0 link, the net can connect 8 products in max. (ID: 0-7).

When Remote 1/O is available, it only can connect 2 products max (Master & Slave).

(D-1A quick-blowing fuse, circuit-breaker or circuit protector

@)-Surge absorber (36V DC)

(3-Surge absorber (400V AC)

@-Fuse, circuit-breaker or circuit protector

®-Inductive load

®-Only short circuit the first product and the last product

(@-Comply with standard: EIA RS-485.

> More information about V type communication to see “Chapter 7 20 Pointe V type High-powered Models
Instruction”.

K type Indicator 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

2 Power up, SG2 is stopping
+ Flicker slow(2Hz), SG2 is running

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

* —illogicality in user program

—EEPROM error

—expansion model error
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Chapter 3: Program Tools

PC Programming Software “SG2 Client”

The 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 I/O 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

i Setup - S62 Client M=

Welcome to the SG2 Client Setup
Wizard
Thig will install SG2 Chent 2.9.090417 on your computer.

It iz recommended that pou cloze all other applications befare
continuing.

Click Mest to continue, or Cancel bo exit Setup.

Mest » |[ Cancel



http://www.taian-technology.com/
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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.

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

following functions

5E 562 Glient
File Help

4 — W E s

i aw . R g v

TEED

TS
&%

New Ladder Program

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

New FBD Program

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

program.

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

The Ladder Logic Programming Environment includes all the functions for programming and testing the SG2 using
the Ladder Logic programming language. To begin a new program select File-->New, and select the desired model of

SG2, and the number of connected expansion units if applicable, as shown below.

Select Nodel Twype [$_<|
Specifictions

SGE-1ZHR-D:

(1) Power : 24 VDC
sog [2) Input : I1-TI6,4l,AZ
[N Y (3] Output : 4AxRelay/84
CaERT: (4] Analog : Yes
s || 5y BRTC  : Yes
(6] PWM Output : No
(7] 1FKHz Input : Il-I:Z
[8) High 5peed Comm. : Ho
(9] LCD/Kevypad : Tes
DI D0 [l0Extenzion : ¥Tes

SGelect  Type
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Menus, Icons and Status Displays

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

1. Menu bar — Five menu selections for program development and retrieval, editing, communication to connected
controllers, configuration of special functions and viewing preference selections.

2. 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.

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

22 31

designated by a symbol below each address.
4. Amount of free programming memory available.
5. Current Mode — operation mode of the controller, or simulator, from the connected PC.

6. Ladder Toolbar — Icons for selecting and entering all available Ladder Logic instructions.

7. Status Bar — Status of current open project and connect SG2 smart relay.

% LAD Version:

B 9
Co1l/Contact: W ace 5 PC Mode] A
Symbol: 4

001
002
1123456 T89ABC
112345678 P:1 003
1123456 T8BABC
:123456789ABCDEF ) 004
1123456 T89ABCDEF ..
005
1123456 T89ABCDEF ..
1123456 T89ABCDEF ..
006
5: 123456 789ABCDEF ..
i 125456789 ABCDEF
007
L:12345678
I: 008
009 3
< >
LR GA 1LY, A =l B G _| [T [ | MD PI| MX AR [§ DR _A (L Dell ins. L H
3 1 4 480 vl ol o Hio Hho o o 2 1S 1S B B B B B 5 B B A 1Y e e N6
JDNET. gen | Ver:Ver:x.x Status:Step OFFLINE Model :562-20VT-D mol |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.

Coil/Contact:

0

Symbol:

EECERGERE R oo

Capacity:

*:Used
I1:1234567894ABC

¥

Z:1234

X:123456 TEOABC
Q:12345678 P:1
¥:12345678094BC
M:123456T89ABCDEF ,.J
T:123456780ABCDEF ,.J
C:123456T80ABCDEF .
R:123456T80ABCDEF L.
G:123456?89ABCD£F"J
n:123456789a5c22§ |

’
L:12345678 /’

1199 free space.

Click-&-Release

1
) A | 1z |a | vl
.r, ~Digital inﬂlut base module
r
g T «l 01.09,04,0B,0C

’

7 I

’ Contact Typk
s

& §TR IIII  STR NOT IIII
4
# I .

Bl

007

008

P Click-&-Drag

£

0og

()4 4B 40 abro 4ol ol ol o a0l ol 4R 1 ) 1 125 201 1B 1116 )18 8 & 1Y o

VYer:Ver:x.x | Status:Stop OFFLINE Model: SG2-20VT-D In:01

L Ins]

=

PC Mode: A

bt
>

&

File Edit Operation Yiew Help

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

EEICHZIENGIE

Coil/Contact:
Symbol:

FHy e SN eEe xh el

Capacity:

#:sed
1:123456789ABC

* ¥

z:1234
H:123456T89ABC
Q:12345678 P:1
Y:tZSdBETSBABC
M:123456T89AECDEF L.
T:125456789AECDEF L.
C:123456789ABCDEF L.
R:123466789ABCDEF ..
G:123456789AECDEF L.
H:123456789AECDEF L.
L:12345678

D: 0O

[mm. gen

Ver:Ver x.x Status:Stop

1195 free space.
I01

001

uAn

002

i

003 N
AY
004
\
005
Ay
006
LY
007
AY

008
A

A}
A
o t.:.A'n & :.t.L'n

OFFLINE Meodel : SG2-20VT-D [In:01

PC Mode: A

“ Coil column

4| for output

1
1
1
1
1
\
\
]
\
1
1
1
1
1
1
]
]
1
\
1
1
1
A

A}
A

1
]
|
]
1
i
1
1
]

MMM_MMMMMMMM@HH&&&&H@&B&&Eft'";’i;.l!_

v

A
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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.

shown in simulation mode, identifying the significant available features.

To activate simulation mode, simply press the red RUN icon.

The program below is

File Edit Qperation Yiew Help

ECNZ SN |

*; Status ON
I:123456780AEC

Z:1234
X:123456T89ABC
Q:12346678 P:i1l
T:123456T894ABC
M:123466TEPABCDEF
T:T?ﬂdSETBQABCDEF
*

C:123456789ABCDEF
R:123456730ABCDEF
G:123456789ABCDEF
H:123456T30ABCDEF

L:12345678

26 (ENewEeN 2

1188 fras rpace

—{ High light
coil to view

TO01

current

Toggle _{ I
simulation e
mode !

n07

High Spesd Impu...

Active circuits

change color

anmulatio. ..

Force 10
points

Input Status Tool
2345678

SABC

* [ GIAE (166
= [0 (3 3] (3 (6 . (Bl (B B B @l

Hix = _!HE E H E

8 9ABC DE F

I[E (31 [ 3 @A G

Naos - [EIIIE[BIH[E (401 3.2 23] B | L

DLO

Establish Communication

Analog &

0.00 ijy

—_—

Show Current

The following is the simple procedure for establishing communication between PC and the SG2 smart relay.

a. Select “Operation/Link Com Port...”

E LAD Yersion:

File Edit

Yiew Help

Operation

as shown below.

Monitor
Simulator
Sipulater Contrel

Bun!
Stop!
Fower
Fansze
Huit

Ctrl+R
Ctrl+T

Ctrl+U
Ctrl+h

Eead
Hrite

RIC Set...
hnalog Set. ..
Password. .

Langnage. .

Module System Set. ..

Link Com Port

—helecting COM
f¢ COM 1 PORT
" COM Z PORT
" COM 3 PORT
" COM 4 PORT

" COM 5 PORT
 COM & PORT
" COM 7 PORT
 COM &8 PORT

~Mode
* Single
{" Search ID

]

X

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 m View Help
E Moni tor

Simulator

il

Coil/Cont; Simulator Contrel
Symbol:

Bun CirltR
*:Tzed v Stop Ctrl+T
I:12345¢
Z:1234 Guit Ctrl+]
X:12345¢fe2d

Che

Q:12345t  gypomer

Analog Set. ..
T:123456¢ P
aszword. ..
L
M:12adag oo

Module System Set. ..

T:12348f Link Com Port...

S [ [l [ B el

Capacity: ll space.

Qo1 |

Operation menu

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

Monitor — Online function for runtime monitor and editing when connected to a controller

Simulator — Offline function for testing and debugging a program.

Simulator Control — Self-motion simulator control

Run-Stop-Quit — Mode change selections for both runtime editing and simulation mode.

Read-Write — Reading and writing programs to and from a connected SG2 smart relay.

RTC Set — Online function for setup of the Real-time clock/calendar (see dialog below left)

Analog Set — setup analog input AO1-A08 gain and offset (see dialog below right)

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

Language — Change SG2 smart relay menu language

Module System Set — Dialog for changing important system setup functions including Module 1D,

Remote I/0 preferences, Expansion I/O settings, and Retentive memory preferences (Keeping) for (C) Counters, (M)
Auxiliary Coils, and (Z) keypad input set and the LCD Backlight.

Link Com Port — Select the port communication with SG2 smart relay.
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RIC Set
Tipe Set

Week i_ -
Hour: Minute ’|4El

Analog Set
Al
Gain{l-~999):

X

Offset(-50-+50):

AZ
Gain(1~999):

Year.Month.Day | 5 . | 4

Summer Time

Mode: [NOD VI

. | 10

Offset(-50~+50):

A3
Gain(1-999):

Dffset(-50~+50):

- Summer
j H:

m J

D:l

£

Winter

A4

o =l

Gain({1-999}:

Offset(-50~+50):

~A§

A7

Y

UL T

=

Gain(l1~999):

Offset(-50~+50):

Gain(1~999):

=

Dffset(-50-+50):

Gain(1~999):

—

AU

Offset(-50.450):

Gain{1~999}):
Offsec(-50~+50):

Cancel

e

Online Monitoring/Editing

The SG2 Client software allows for online monitoring of the currently running program during runtime. Additional

online functions include, I/O forcing, and Mode changes (Run/Stop/Quit).

|_7|LAD Version:

l@l@lrxﬁ@ﬂllaaéﬁﬁoxaaa
8

Coil/Contact: Capacity: 1188 free space. PC Mode: Monitor ~
Symbol: T
oggle o Tol : 3 ;
o 8¢ 1B | High tight coil to
e RUN/STOP ;
FeLZARETRARC o view current value
Ly RS
__,.-l-'-'-'__.___'—""i-u..__
X:123456789ABC o \ e 1P =
A 1 4 o000 1{o4.08
Q:12346678 P:1 003 _|;| GX* i } {ca.uz } e
T 04
[ st ] \\ e
Input Status Tool
M:123456TEQABCDEF u.] 23 4567 9 A B [: = = =
T:123456783ABCDEF = ; IH i [E T | msrinL ]
1 & A
* x[ﬂ[ﬂ[ﬂ[ﬂ[ﬂ[ﬂ[ﬂ[ﬂ[ﬂlﬂ[ﬂ[ﬂ change color o v
€:123456780ABCDEF L | z [3][d [A|[)| e
ReirsdEETS0kRADER u.] 3 45678 9A8BCTDETF Analog 6
) wox ~| ( (]8I0 0|6 0/0 6 [ 6@ 060 6 —v
G:123456T89ABCDEF Ll |[wox ~ \[[[@ @[ 66 R A D6 G E B —
Analog 7
H:1234568789ABCDEF u.] o |
& 007 o0 <y
L:12345678 —
Force IO points ) Analog B
D: P Status bar: filename, version, mode, 2
008 e -
. : - =
online/offline, SG2 mode and ID# ——
008 Showr Cu.l:tent.l 3
< | X
o 5] o] ol el el et e e 22 L2 0L 0 2 5 5 (5] 15 | 5 1|
G@L Ver:2.9 Status:Run ONLTHE Wode1:SG2-20HR-D 10:01

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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HMI/TEXT

This function block can display information on 16x4 LCD screen. Information displaying can be present value or

target value of Counter, Timer, RTC and Analog comparator etc. Under running mode, to modify the target value of

timer, counter and analog comparator via HMI is available. HMI can display the status of input terminal (I, Z, X) and

Aucxiliary terminal M, N (only FBD).

B LAD ¥ersion:

File RIS Operation Yiew Help
Select Model. ..
Coil| Keyped
Symb| ¥ Ladder
*:Us
K8
i1
Find...
1! Replace. ..
Q:10 symbol...
| Data Register Set. ..
Tl mset...
HMI/TEXT setting:

HMI/Text Ead
HO1 |H02 |Hos  |Hoa  |mos | moe |mo7 | moe o [»]
q
Timer LI
"1 Counter -
RTC -
Analog LI
| e S L | —
Analog Display Set... | M ﬁ
— Phone Number 7

I Rdd

{* Multi Language

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

-
[ | |
Clear Cancel
I jv

~Text Input

PY#%E" (%4, =
DEFGHITELNNOPQRESTUVWEYZ[W]I0_"abecdefg
hijiklmnoparstuvwzvze |-
ifAAENVAdoa0inldnAkf 7otz a0triv1d
HErratt L ARV EFUF M aRA AT TR A 1TV
LEY 7y e EQ aBYS 2T vEBR¥ o=+ L¥OUEAAE

LA0123456789: ;5 <=>7@ABC

adaadaaceceelll

_ @1 @@ —

aNaae

( ntact

Symbol:

Capacicy:

1178 free space

PC Hode:

Program

T |e | |6

HMI display page

H [ ~| (01-1F)

Punction
Hode |1 v (1-2)
Display

I0L
E |
#:1Tzed ' ool |
1:123456789ABC \(2
dedk "\
7:1234 v oo
X:1234587834BC \
HO2
\
Q:12345878 P:1 \ 003 O‘
\
Y:123456TEIABC \ o o
LY
M:125456TEOABCDEF L) i" Ll
T:123456TE9ABCDEF Ll T0Z
ok Bl |mz |#os  |moa  |mos | o
C:123456TB2ABCDEF Ll
L] ®Tile1:
R:123456TEBOABCDEF L) T01=50.008ec .‘.____Y
TOL=HH. BH#Sec 4 - oymores _[T0) Preseciunic)
6:123456 7894BCDEF L.l Tis”m”"_-___m_" LA L]
H: 123456 T89ABCDEF i (@) anatos el e |
T0Z Current -~
L:12345678 PD{’P"*\ | +] [103 Preset(unit) g
Analog Display Set... T03 Current{unit) S s
b: o L I 'I T03 Cucrent ~
Phohe Bumber®, . I—_I N
! N pad Clear | Cancel .
@ Jﬂ\ |z | ] — Display
]
Fmﬂmww?mmmmmrmmmml RTC...
Text Inpuc \-\
]
| "#3%&° (d#+,-M0123456789:;<=>70ABC only
DEFGHITELNNOPQRSTUVRXYZ[\]10_ " abedefs

Timer, Counter,

ed in program

hijklmnoparstuvexyz+=|-e'adsadéééeiii I
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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.

AC100-240W Input 12 x AC

TECC

|
TO1=050. 0Sec Voﬁ ‘
|
|
|

TO1=010. 85ec Q e
TEST010. 8 ! o !

SG2-20HR-A
Output §x Relay/8A

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

I, Press “SEL”+“1” or “|”and “OK” update TO1 preset value (In this example, 050.0 can update, TO1 preset value
depends on HMI/TEXT edit frame setting.)
HMI/TEXT Example:

Capacity: 1188 free space.

H coil display set

z02 HO1l
HEI/Text | O_

HOz

TEST#TO1#

TOl=##|H##Sec HO3
T01=20[. 00Sec - —(

= = z03 TOl
v Display I [—004 _M O_

HEI/Text

HOL |HOz  HO3  |Ho4

AC100~240V Input 6 x AC

g

CONPLEMENT —
BTO3# TECQ

T03=60.00Sec VT Voﬁ | Zheyissa
1/0 ALARN  x Q

C KEEP x

Z SET v ..

S$G2-10HR-A

TO3

;

[v Display [

Output 4x Relay/8A
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Power ON and RUN (initial display)

Press “1” (Z01) and display HO3 coil

ACA00-~240Y Input & % AC AC00- 2400 Input 6x AC
TEC2 TECRQ

I.123456729ABC ﬁ 0 a COMPLEMENT F 0 a
7.1234 ¥, Q e 15.34 Q e
Q.12345678 o TO3=60. 00Sec o
RUN Fri. 11:27 & A & A
SG2-10HR-A SG2-10HR-A

Output 4x Relay /84 Output 4 x Relay &4

®

®

® Q@ Q@ Q

T03=60.005ec

AC00-2400 Input 6x AC

TEC®

COMPLEMENT F o a
07.93

5G2-10HR-A

(@ Press “SEL” to display cursor

@) Press “17, “|”, “«", “—” to move cursor

®) Press “SEL” again to choice modified position
@ Press “17,

LR N3

, “—” to move cursor

” to change number and press “«—

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

frame.

AC100-~240W Input 6 x AC
TECQ

1. 123456 TB9AEC Foa
Z. 1834 J % e
Q. 12345678 o
RUN Fri. 11 21 & A
SG2-10HR-A

Output 4% Relay /84

Q@ @

Q@

Press “|” to reset Timer (TO1. TO02. TO03) as program designed.
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Program Documentation

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

are examples of entering Symbols and Line Comments.

Symbol...

The Symbol editing environment can be access through the menu using the Edit>>symbol... selection or using the
symbol icon on the main toolbar shown below.
The Symbol editing environment allows for documenting all the contact and coil memory types, and selecting display

modes as shown below.

Contact/Coil Symbol &|
Element Type: |1 -
8 LAD Version:
File BiAEM Operation VYiew Help Co. | Symbol: | *:Used | *:8tatus
I01 Jtart
Select Model. .. =
e @ ' 102 [Return |
- I03
Coil Keypad I04
Symb ¥ Ladder T
I0s
107
*:Us T
I:1] " 103
I0a
Z:1] T08
Find. .. I0c
X:1 Replace. ..
HMI/Text. ..
Q1
Data Register Set...
Y:1} AQ Set. .. . | .
Display Enable
0K
(" Contact/Coil {* Both
" Symhol




Chapter 3 Program Tools

Line Comments

The Line Comment editor is accessed by clicking the “N” icon on the Ladder Toolbar. After clicking on the “N” icon,

to drag the line number you want to comment and release, and then type the desired comments and press OK.

*

*

EEE 2

L:1234

D: 0

none. gen

H:123456T894BC
Q:12345678 P:1
Y:123456789ABC

M:1234567T89ABCDEF

* *

T:123456T89ABCDEF

C:123456T89ABCDEF

R:123456T89ABCDEF

G:123456T89ABCDEF

H:123456T89ABCDEF

5678

E B E E E E

Ver:2.9

006

008

Q09

010

011

012

Status:Stop

Click-&-release

Cancle |

OFFLINE

Model : 5GZ-Z0HE-D

4k 4F 4F 4Fe0) b0 R0l l4Fol 4Frol HFio 0l R0 R ! L BB EF S F L B e '

ID:01

AQ Set

The AQ editing environment can be access through the menu using the Edit>> AQ Set... selection shown below. The

range of AQ is 0~1000 if the output mode of AQ is voltage mode. And the range is 0~500 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

E LAD Version:

Select Model. ..

Keypad
Ladder

Find. ..
Eeplace. ..

HMI/Text. ..
Symbol. .
Data Register Set. ..

Operation ¥iew Help

|zt

j |nnnn

|nnnn

:

reset walue when

Cancel |
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Data Register Set...
The content of Data Register is either unsigned or sign, 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.

T LAD Yersion:

File Edit BNISESsRS® View Help
EIEL i
—— Simulater
Coil/Cont; Simulator Contrel Nodule System Set @
Svmbol:
Ran Crl+R Set ID Remote I/0
*:Used | ¥ Stop Crl4T Current ID: | 1 oL
. " Master
I:12345¢ New ID(00-99): [ |
" Slave
Z:1234 Huit Ctrl+R
Set Expand I/0 Others
H:12345¢ v M Keep
I/0 Num: I I
0 [~ C Keep
R:123458  Rrooset [ Back Light
= [~ I/0 Alarm
Analog Set. .. "2 set
T:12345¢
¥ Type p
L
M:12345¢ ag —— Coun. Mode:[s/H/2 ~  Unsigned
Module Sy=tem Set. ..
. |33400 v  8i
T:12345f  Link Com Port. .. e Signed

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.

E LAD Yersion:

Operation ¥iew Help

Jelect Model. .. @ Data Register Set &|
Coil) Eeypad
Symb| ¥ Ladder DE No. | Type | Yalue | Range "
DROL H 25678  0~65535 W
. DROZ " | 00000 O~65535
*'USI DRO 0 — 00000 O~E5535
I pROA | “| ooooo 0-85535
DROS n 00000 0~65535
411} . DROG 00000 0~B65535
Eind.... DROT h 00000  O~EE53E
Ei1 [feplace.. DROG  |pT | 00000 O~6G535
NI/ Text. .. DRO A0 00000 0~65535 v
Q11 gymbel. .. < ﬁg - N
. : . C 1 ‘
S [ o | _cence
DR is set as signed shown below.
Data Regizter Set &l
DE No. | Type | Yalue | Range A
DROL N 12345  -32768-32767
DROZ AT - 01 0l-04
DRO3 - 00000 -32768-32767
DRO4 oo —| ooooo -32768-32767
DROS A0 00000 -32768-32767
DROG DR 00000 -32768-32767
DRO7 I 00000 -32768-32767
DROS m 00000 -32768-32767
DRO9 PT gogon -32768~-32767 "
4 M — | >
5 i 3 +
| K | Cancel ‘




Chapter 3 Program Tools

Memory Cartridge (sold separately)

PMO5 (3rd) is a special kind of PMOS, it can be used in all version of SG2. There is an icon | I on SG2 V3
smart and side of PMO0S5 (3rd).

About to use PM05 and PMO05 (3rd) with SG2V2/3, see next figure:

PMO05 SG2V2

SG2V2 -~
PMO5 (3rd) =——>| sG2v3

SG2V3 |~ | PMO05 (3rd) |——=> | SG2V3

The optional PM05 (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 PMOS5 (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 PMO5 (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-V type program ---- available V type

D-2: V type program ---- unavailable Not-V type

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

E-2: SG2V3 program ---- unavailable SG2V2 type
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LCD Display and Keypad

Keypad

Most SG2 CPU units include the built-in LCD Display and Keypad. The keypad and display are most often used for
changing timer/counter set points, controller mode changes (Run/Stop), uploading/downloading to the PM05 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 (1« |—) are used to move the cursor throughout the functions of the SG2 display or active

program. The 4 buttons also can be set programmable input coils Z01-Z04 (‘1°= Z01, ‘«—"=Z02, *|’=Z03, ‘—’ =Z04);

Original Screen
LCD displays 4-line state

O Original screen as power on

Input state
E ON ey m— Keypad input Z01~Z04 state
OFF ~ Z enable
N TECC P X Z disable
s 3456789
Output state T 9 B Z enable and ON
i ON B 0.fP345678 o [l Z enable and OFF
0 OFF ARNYon. 08: 4 . |
:&ﬂ;@m RTC: week hour minute

Mode display
RUN mode
STOP mode
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Press the button:

ESC Enter Main Menu screen

Under LADDER Mode, display the state of relays | @ Z < Qo X o Y <
SEL+T! Mo NoeTo CoRe 6o AsAT < AQ) < Original Screen

N Under FBD Mode, display the state of relays I @ Z <o Qe X YoM <
N < A < AT < AQ) < Original Screen

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 o Expansion
H ON Output state
| & AC100~240V Input 6x AC
] OFF -/ B ON
L] OFF
Expansion
module state:
B Linked so210HRA - b
e Not Linked T RTC: year month day
[J Not Set

R @ %

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

© Other Display State

Ladder edit mode: Coil I, Z, X, Q, Y, M, N, T, C, R, G, D, Analog input AO1~A04, Expansion Analog input A05~A0S,
temperature analog input AT01~AT04, analog output AQO1~AQO04;

FBD edit mode: Coil I, Z, X, Q, Y, M, N, Analog input A01~A04, Expansion Analog input A05~A0S8, temperature
analog input ATO1~AT04, analog output AQ01~AQO04;
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Analog input A01~A04 (0~9.99V)  Expansion Analog input A05~A08

A01=00. 00V
A02=00. 00V
A03=00. 00V
A04=00. 00V

A05=00. 00V
A06=00. 00V
A0T=00. 00V
A08=00. 00V

Analo% 5

Analog &
=
=i

)7

Analog 7

Expansion Analog input A05~A08:
0~9.99 voltage or 0~20mA current,
SG2 client software can display

voltage and current value

LCD Display Main Menu

(1) The Main Menu as SG2 under ‘STOP’ Mode.

Into ladder main function to press ESC after power on when the user program is ladder type or empty program.

Into FBD main function to press ESC after power on when the user program is FBD type or empty program.

>LADDER ~FED
FUN. BLOCE PARANETER
PARANETER EIIN
RN DATA REGISTER
DATA REGISTER CLEAR FPROG.
CLEAR PROG. WRITE
WRITE EEAD
*READ »5ET
SET ETC SET
ETC SET AMALOG SET
ANALOG SET PASSWORD
PASSWORD >LANGUAGE
ANALOG SET ANALOG SET
PALSWORD PASEWORD
LANGUAGE LANGUAGE
»INITIAL >INITIAL

Menu Description
h LADDER Ladder edit
FUN.BLOCK Ladder function block
(timer/counter/RTC ...) edit
FBD FBD display
PARAMETER FBD block or LADDER function
block parameter display
RUN RUN or STOP
DATA REGISTER | DR display
CLEAR PROG. Clear the user program and the
password
WRITE Save user program to PMO05 (3rd)
READ Read user Program from PMO05
SET System setting
RTC SET RTC setting
ANALOG SET Analog setting
PASSWORD Password setting
LANGUAGE Select the language
INITIAL initially set Edit method
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(2) The Main Menu as SG2 under ‘RUN’ Mode.

SLADDER. SFED LADDER .
FUN.BLOCE PARANETER FUN.BLOCK
PARANETER STOP
STOP DATA REGISTER PARAMETER

STOP
DATA REGISTER WRITE
WRITE RTC SET DATA REGISTER

RTC SET PASSWORD WRITE

SPASSHORD SLANGUAGE RTC SET
WRITE PASSWORD
RTC SET LANGUAGE
PASSWORD

SLANGUACE

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.
%< As the program is modified, SG2 will automatically backup it to FLASH.

© Main Menu LADDER

|2| 3 |4|5 |6I?| g | Clolurn
Lie 1 {WO1-c04—t01-PTO1
2 | Nol—m02—(Co1
: ]J—(ROI
4 Axwl—n—qoq—(em
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Press the Button

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column.)
2. Qxx = space = Qxx (only for digital and character position of 8 column.).
3.7 = Space=> T (all available but the 2,4,6 column of the first line)
1 1
SEL, lLleXeZesQeYeoMeNeDeTeCeoReGel (When the cursor located at 1,
then T/ 4 3, 5 Column).
2Q0eYeM ©NeoTeCeoReGeoeHe LePe S ASeMD Pl MX < AR <
DR & MU <Q (When the cursor located at 8 Column)
3. (¢ 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 «—/—
N 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).
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 block 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.

© FUNCTION BLOCK program input
Into FUNCTION BLOCK, cursor flicker on “T”, press “SEL” key, Ladder function block display in sequence:
T—-C—-»R—-G—-H—-L—->P—->S—AS—>MD—-PI-MX—-AR—->MU—-T...

rl 1 ré 1 r SU=SU 1 rl 1 re 1
it | 1014 01.00 | 14 | | &o01 v | | |
[00.00  FTO1 | 000250 ko1 | 00:00 |ROL | 402 v ko1 | FHO1
L 4 L 000200 4 L 00:00 4 L 00.00v 4 ! 4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | Kol 1 | | 00000 Hop | 00001 Hiop
|1 1 HO1 | 00250 FPO1] |Low]Q01-Q01 }SO1 | 00000 FASOL | 00001 HIDO1
kyog-09 4 L ooopp 4 L 4 L 0oooo 4 L 0001 4
r 1 r 00000 4 r 1 rl 1
| 00000 Rop | |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIOL| |Low] 00000 HEX01§ |Low] 00000 FAROL | 0001 HMUOL
Looo.014 1 L 00000 4 Loiooo 4 1 L pro1 4
r 1 r 1 r 1 r 00000 4
| 00000 Hop | qELL 4+ « /s | 00001 Riop Lowl 00000 Wop | QBT 4+ «/—y |Lowl 00010 Hiop
| ooooo FPIOL > | oo0o.1kPI0L Low] 00000 HARO1)— s Low] 00,01 FAROL
Logo.od 1 Loogo.o1d 2 Lotoon 4 1 Looooo 4 2

Operation Sample: more detailed to see Appendix B.
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38

OPARAMETER

Under Ladder mode, press “SEL” key, function block display in sequence:
T—-C—»R—-G—-AS—>MD—-PI-MX—AR—->MU—-T...

Under FBD mode, Press “SEL” key, Block displays in sequence.

TO1 o1 RO1 01 AS01
Ax= AOL V V1= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= A2 V V2= 00000
OFF SU 00: 00 G =00.00V V3= 00000
MDO1 PI01 K01 ARO1 TG
V1= 00001 Kp= 00000 V1= 00000 L1= 00000 1D=01
¥2= 00001 Ti= 00000 V2= 00000 L2= 00000 ¥1=0001
V3= 00001 Td= 000.01Sec 1 1| | nL= 01000 1] | v2=pRro1
PI01 PIOL NHO1 NXOL
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ «/
PY= 00000 SELY <2 | Ti= 0000.1Sec ¥2= 00000 T2 va= 00000
Ts= 000.018ec 1 Td= 000.01Sec 2 1 2

© RUN or STOP
(1) RUN Mode (2) STOP Mode
RN P‘)ﬂ STOF Poﬂ
>YES eoe SYES %e
0 AVd |, AVA
Tl Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu
ODATA REGISTER
Displaying preset value when the smart is STOP status and displaying current value when the smart is RUN status.
DRO1= 00000 DRO5= 00000
DRO2= 00000 DRO6= 00000
= SEL+ =
DRO3= 00000 »L > |DROT= 00000
DRO4= 00000 DRO8= 00000
™Mo Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’ then ‘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
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©Other Menu Items

(1) CLEAR PROGRAM (Clear RAM, EEPROM and Password at the same time)

YES
>0

CLEAR FEODG.

AN

A

(2) WRITE: save the program (RAM) to PMO0S5 (3rd) program spare cartridge
(3) READ: read the program from the PM0S5 or PMO05 (3rd) program spare cartridge to SG2 (RAM)

(1) ~(3) Now Press:

POl

0 gos

N

v |Ro%

Tl Move the cursor
OK Execute the instruction
ESC Back to main menu

(4) SET (system setting)

content default
ID SET o1 D SET 01 ID setting (00~99)
FEMOTE I/0 N ||REMOTE I/O N Remote I/O Mode
BACELIGHT X (N: none M: Master S: Slave)
M EEEP BACK LIGHT Back light mode
1/0 NUMBEE: 0 g (\: always light x: light for 10s after pressed.)
I/0 ALARN v ||IM KEEP N M: non-Volatile (\/ :Volatile x: Non- Volatile)
C EEEP % |{I/O NUMBER Setting expansion /O module number (0~3)
Z SET £ }1/0 ALARM J Siren setting when is not available to Expansion
V COMN SET 03 1/0 Points (V:Yes x:No)
DATA REG. U f{C KEEP in stop/run switching, Counter Present Value
g Keeping (V:Yes x:No)
Z SET Enable or disable keypad input Z01-204
g (V:enable x:disable)
V COMM 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.
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Now Press:
™o Move the cursor
SEL Begin to edit.

‘SEL’ then ‘«—/—’

Move the cursor for ‘ID SET’ item and ‘V COMM SET’ item

‘SEL’ then ‘T /4’

1. ID SET = 00~99 ; I/O NUMBER = 0~3
2. REMOTE I/O = NeM&SeN

3. BACK LIGHT ; C KEEP ; Z SET = x>
4. M KEEP; /O ALARM = V= x

5.V COMM SET = (0~3)(0~5)

6. DATA REG. = U&S

OK

Confirm the Edition Data

ESC

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

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

2% The high bit of V COMM SET detects the form of RS-485, and the low bit detects the baud rate of RS-485.

Master Slave
Remote Input X01~X0C <~ 101~I0C
Remote Output Y01~Y08 - Q01~Q08

More detailed to see chapter 4: Relay Logic Programming: Data Link/Remote 1O Instruction

(5) RTC SET
RTC SET @3.0) . N :
 .3009. 06. 24 Firmware version
o @@ e
Year morth day ~ ™ Week hour minute
Now Press
™ Enter RTC setting or Summer/Winter setting
SEL Begin to input parameters

‘SEL’ then ‘«—/—’

Move the Cursor

‘SEL’ then T/’

1. year=00~99, month=01~12, day=01~31
2. week: MOSTUSWESTHSFRESASSUSMO
3. hour = 00~23 , minute = 00~59

‘SEL’ then ‘SEL”

Summer/Winter setting: NO — EUROPE — USA — OTHER — NO ...

OK

Save the Input Data

ESC

1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.

»¢ RTC precision

Temperature | Error
+25°C +3s/day
-20°C/+50°C | +6s/day
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RTC Summer/Winter setting

There are 2 fixed Summer/Winter, EUROPE and USA, 1 edit Summer/Winter in SG2.
Edit rule: WThe last Sunday is defined as 0;

@Hour range: 1~22;

(®Summer hour and Winter hour are the same.

Summer/Winter can be set through the two methods as shown below.

1) PC Client
E LAD ¥ersion.

File Edit QISEASESM Yiew Help
EI q RIC Set X
e —— | Simulator Time Set
Coil/Cont; Simulator Control
Symbol: = Week
Bun Cirl+R
*:Tzed v Stop Ctrl+T Hour:Minate :
I:12545¢
Year.Month.Day | . | . ‘
Z:1234 Qi t Ctrl4g
Summer Time
H:123546¢ Mode: |Whyziaiz) -
SUmmer
Q:12345¢ RIC Set... u: m D=|D j H: |l j
Analog Set. .. .
T:12345¢ Winter
. Langnage M: |1 - D:jo -
LB Module System Set. ..
T:12345f Link Com Fort. .. M
2) Keypad
RTC SET Vx.x SUM/WIN SET SUM/WIN SET
2009.05.07 Press | |NO Press SEL twice EUROPE H: 01
Thur 11:16 ~None > Lisplay fixed = Yoy N:02 D:00
EUROPE standard
WINTER M:09 D:00
SUN/WIN SET SUM/WIN SET
Press SEL once | USA H: 02} Press SEL once OTHER H: 01
Display fixed = foy  ).02 D:02| Display edit menu”™ |SuM  M:01 D:01
TS A standard
& WINTER M:10 D:01 WINTER M:01 D:01

Then pressing “—” selects edit location, pressing “1”,

Example:

9

17 edit content.

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

>

2009-10-25 8:00

— %

SUM/WIN SET _ 2009-5-3 8:00
OTHER H: 08 Time =

SUN M:05 D:01

WINTER M:10 D:00 2009-5-3 9:00

Summer

2009-10-25 9:00
Winter
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(6) ANALOG SET

AO1=0AIN 010 A 1=GAIN :010
OFFSET:+00 | [OFFSET : +00
AOZ=GAIN :010 | |A2=GAIN :010
OFFSET: +00 OFFSET : +00
A3~AS...Gain + Offset

Now Press

> GAIN (0~999), default 10
>  OFFSET (-50~+50), default 0

1. Move downward the Cursor

™ 2. Switch the setting screen from A01/A02>  A03/A04-> A50/A06 >
A07/A08
SEL Begin to input parameters

‘SEL’ then ‘«/ =’

Move the Cursor

‘SEL’ then 1/ 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).

(7) PASSWORD (setting password)

»% V01 =A01*A01 GAIN +AO01 _OFFSET ...... V08 =A08*A08 GAIN + A08 OFFSET

PASSWORD x PASSWORD v
.
0000 )
Now Press
SEL 1. Begin to input numeral

2. When the password is ON, it will not display 0000, but ****,

‘SEL’ then ‘«—/—’

Move the cursor

‘SEL’ then <1/’

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.
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A/B Class password Description (\/ : cannot use under password protected )

Menu

A Class B Class

LADDER

\/

\/

FUN.BLOCK

\/

FBD

\/

PARAMETER

RUN/STOP

DATA REGISTER

CLEAR PROG

WRITE

READ

<] 2] <2

SET

L2222 2|22

RTC SET

ANALOG SET

2|

LANGUAGE

2|

INITIAL

2|

(8) LANGUAGE (Selection menu language)

Now Press

ENGLISH J
FRANCATS
ESPARNOL
ITALTANO

ITALTAND
DEUTSCH
PORTUGUES

> T8 4 32

N 2 2\4

N2

English
French
Spanish

Italian

German

Portuguese

Simplified Chinese

™

Vertically move the Cursor

OK

Select the language the cursor located

ESC

Back to Main Menu

(9) INITIAL (select Ladder Logic and Function Block Diagram (FBD))

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

The origin program will be cleared as the change of edition method.
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Common Memory Types

Chapter 4: Relay Ladder Logic Programming

General SET RESET PULSE N.O. N.C. Numb
mber
output output output output contact contact "
Symbol [ A v P 41k -/F | (NO/N.C)
Input
1Py I i 12(101-10C/i01-i0C)
contact
Keypad
evpa z 2 | 4Z01-204/201-204)
input
Output coil Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Auxili
uxitary M m | 63(MO1-M3F/m01-m3F)
relay
Auxiliary
N N N N N n 63 (NO1-N3F/n01-n3F)
relay
Counter C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(TO1-T1F/01-t1F)
Inputs (I memory Type)

The SG2 digital input points are designated I memory types. The number of digital I input points is 6, 8 or 12

depending on each SG2 model.

Keypad inputs (Z Memory type)

The SG2 keypad input points are designated Z memory types. The number of digital Z input points is 4 depending on

SG2 H type model and V type model.

Outputs (Q Memory Type)

I/0 NUNBER: 0
I/0 ALARN
J (o :43) —
“4Z SET v.f
| 1..123466789ABC.
2.1234 /
Q.12345678
STOP Thur 08:43

Z SET enable;

s Display Z state on

init screen

The SG2 digital output points are designated Q memory types. The number of digital Q 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

Il

Qol
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Auxiliary Relays (M memory type)

Aucxiliary relays ate digital internal memory bits used to control a ladder logic program. The auxiliary relays are not
physical inputs or outputs that can be wired to any external device, switches, sensors, relays, lamps, etc. The number
of Auxiliary Relays M is 63. Since auxiliary relays are internal bits within the CPU, they can be programmed as
digital inputs (contacts) or digital outputs (coils). In the first rung of this example, auxiliary relay MO1 is being used
as an output coil and will energize when input 102 turns on. In the second rung auxiliary relay M01 is being used as

an input and when energized, will turn on outputs Q02 and Q03.

IE|IZ Mol
oor [ | (]
Hl:lll Qoz
w0z [ | (O

u]ujc]

003 O_

»¢ 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.

Nodule System Set [5_(| i
Set ID Remote I/0 I
li & N0 AC100-240¥ Input 6x AC
Current ID: 1 .

(" Master

New ID(00-999: 1 . TEC@
awve
Set Expand I/0 ID SET 01 F o a
o v H Keep REMOTE I/0 N Q e
I/0 Num: -
A0 Num 1] [ C Keep | BACKLI X o

[ I/0 Alarm oz et
S$G2-10HR-A
YV Type DE Fomat Zet
Comm. Mode: |S/N/Z2 - + Unsigned Output 4x Relay/8A

Baud Rate: |38400 - ™ 3igned

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 1s blinking output 0.5s ON, 0.5s OFF

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

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

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

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

M37 ATO04 flag Output ON when the fourth channel of SG2-4PT is error

M38~M3C | reserved

M3D Received

M3E Error flag MODBUS function using

M3F Time out
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Auxiliary Relays (N memory type)
Auxiliary relays N is the same to auxiliary relays 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 energize when input 103

turns on. In the second rung auxiliary relay NO1 is being used as an input and when energized, will turn on outputs

Q04 and QO5.

Inz HNOl
o)
MOl Qo4
e;
ook
Q05

Timers and Timer Status Bits (T Memory Type)

Timer status bits provide the relationship between the current value and the preset value of a selected timer. The timer
status bit will be 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.

103 TOL
000.0
a0l O__ {DDE o :I‘ ol
TOL Qo4
002 Cr

Counters and Counter Status Bits (C Memory Type)

Counter status bits provide the relationship between the current value and the preset value of a selected counter. The
counter status bit will be 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 transitions from off to on, the counter (CO1) increments by one. When
the counter reaches the preset of 2 counts, the counter status contact CO1 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 [ CHL

MOz
col QoL
G
MOz
Or
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Specialty Memory Types
General SET RESET | PULSE N.O. N.C.
Number
output output output output contact contact

Symbol [ A v P 4 F -/F  (NO/N.C)

Lo Hi Used in function block
Expansion input coil X X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y y 12(Y01-YOC/y01-y0C)
Differential (one shot) D d
RTC R R r 31(RO1-R1F/r01-r1F)
/Analog comparator G G g 31(GO1-G1F/g01-gl1F)
HMI H 31(HO1-HIF)
PWM P 2(P01-P02)
DATA LINK L 8(L01-LO8)
SHIFT S 1(S01)

Positive input Differential Instruction (One-Shot)

A positive input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series

contact transitions from OFF to ON. This transition from OFF to ON is called a Positive Input Differential.

Qo1

I01
005
01 OFF
O
D OFF
>
O
Q01 OFF

O

CFF

| one compelet scan period

CFF

Negative Input Differential Instruction (One-Shot)

A negative input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding

series contact transitions from ON to OFF. This transition from ON to OFF is called a Negative Input Differential.

I Ell 1 i:l Qol
006 I l/}
101 oFf | ©N OFF
On
d OFF OFF
1€—>, one compelet scan period
I
i
O
Q01 OFF OFF
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Output Instructions

Set Output Instruction (Latch) (A)

A set output instruction, or Latch, turns ON an output coil (Q) or an auxiliary contact (M) when the preceding input
contact transitions 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 for the preceding input contact controlling the Set output instruction to remain
ON.

I EII 1 Qol
007 | 1
01 OFF ON OFF
(@)
Qo1 OFF

Reset Output Instruction (Unlatch) ()

A reset output instruction, or Unlatch, turns OFF a previous set output coil (Q) or an auxiliary contact (M) when the
preceding input contact transitions from OFF to ON. Once the output is OFF or reset, it will remain OFF until it if
reset using another output instruction. It is not necessary for the preceding input contact controlling the Reset output

instruction to remain ON.

1?1 Qo1
Q08 | l
101 OFF ON OFF
Qo1 ON
OFF
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Pulse Output Instruction (Flip-Flop) (P)

A pulse output instruction, or Flip-Flop, turns ON a coil (Q) or an auxiliary contact (M) when the preceding input
contact transition from OFF to ON. Once the output is ON, it will remain ON until the preceding input contact
transitions from OFF to ON a second time. In the example below, when Pushbutton 103 is pressed and released Motor
Q04 will turn on and remain on. When Pushbutton 103 is pressed again, Motor Q04 will turn off and remain off. The

pulse output instruction (P) will “flip-flop” its state from ON to OFF at each press of Pushbutton 103.

ioz Qo4
a]ei=] P
103 |OFF QI | OFF OM| COFF ON|OFF
03
Q04 QN OFF O OFF

Analog memory type

Analog input | Analog output | number
Analog input A 8 (A01~A08)
Analog input parameter A" 8 (VO1~VO08)
Temperature input AT 4 (AT01~AT04)
Analog output AQ 4 (AQO1~AQ04)
Add-Subtract control AS AS 31 (ASO1~ASIF)
Multiply-Divide control MD MD 31 (MD01~MDI1F)
PID contrl PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXO0F)
Analog Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DRO1~DRFO0)
MODBUS 15 (MUO01~MUOF)

Analog value (A01~A08, VO1~V08, AT01~AT04, AQ01~AQO04) and current value of functions (TO1~T1F, CO1~CI1F,
ASO01~AS1F, MDO1~MDIF, PI01~PIOF, MX01~MXOF, ARO1~AROF, and DRO1~DRF0) 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 a total of 31 separate Timers that can be used throughout a

program. TOE and TOF keep their current value after a loss of power to the smart
relay 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

memory type for configuring Timers.

_®_
@_®
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 701-Z04/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/q01-q08
3:1s, range: 0-9999 sec Auxiliary coil 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-YOC/y01-y0C

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

® Timer preset value Counter CO01-C1F/cO1-c1F

® Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1F/t01-t1F

Analog comparator

GO1-G1F/g01-gIF

Normal close contact

Hi

»¢ 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 0 (Internal Coil)

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

with enable coil as shown below.

_®_

2% 101 is enable coil.

101 TO1 o
002 [ [ } 101
_® 101  OFF ON OFF ON OFF
Tol  OFF o1 OFF o1 OFF

50
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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 status bit TO1 will be ON when the current value

oy Je v T o 4lv]

Select Coil No. Ourput Type

C -l
| v| {01l~1F
T |01 ¥ ~ - p

is 5.

Function

Mode il v| (0~6: =[, 7: P)
: _@ On-delay timer mode 1

Enable ' |

Output k—‘—ﬂ |

TOl 1 Tine Base:m

3 0000 Current Value:li Sec
DO0S o Preset Value:lW Sec
Preset 'I‘:(pe:lm I_

Direction Set Reset Input

Contact , Contact - | [—

oK | Cancel |

@ enable reset re_lay —ple @ —p|e enable reset re_lay
present value =0 Timer starts operating present vale =0
Timing enable relay OFF ON OFF

g —
tirme up, OFF @ ON OFF

(TO1~T1F)

cutput teminal
t = Timer preset value

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

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

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will be kept when Timer is disabled. In the
example below, the Timer will stop timing when it reaches its preset value of 5 seconds. Timer status bit TO1 will be
ON when the current value is 5. The timer reset input is input I01. The timer current value will reset to 0, and Timer

status bit TO1 will turn off when 101 is ON.

Edit Contact/Coil @

Q | ¥ | n | w 73 | 4|

Select Coil No. Output Type
& -1

T IUl v| (01~1F)
C P

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

@ —® On-delay timer mode 2
: Enable

Resct J |
1#12
Output i I 1

Tine Base:m

ol 3 EZIE”:I 0 Current Value:]i Sec
000s T01 Preset Value:W Sec

101 Preset Type:m I_

Direction Set Reset Input

Contact | - | | Contact |Lou '1 I_

t
i

115

| 0K | Cancel |

enable reset relay > < Timer starts operating I ‘ < enable reset relay
present value =0 @ prezent vatie =0

OFF ON ON OFF
—» 11 [ <+ >

time up OFF @ t=1t1+H2 ON OFF

output termminal (T01-T1F)

@ OFF ON OFF
enable reset relay

t = Tiumer preset value

tirning enable relay

»¢ 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.

Q | v | | w T |c >

Select Coil No. Output Type
[or = &-[ ¢
T |01 w| (O1~1F)
| e Cp

Function

Mode |3 vl {0~6: -[, 7: P)
@ _@ Off-delay timer mode 1

@—‘ Enable | '
— [ —
Output | i

Tine Base:m
TOl 3 Current Value:ﬁ Sec
3 0000 TOl Preset Value:W Sec
EoAS Preset Type:m l—

I0l
Direction Set Reset Input
Contact | Contact |Lw ji
| 0K | Cancel |
enable reset relay P @ -— enable reset relay
present value =0 Timer start operating present valus =0
Tirning enable relay OFF O] OFF

mecro%mm& %] )4—@1:) —»{ OFF

output terminal

@ enable reset relay Sy

t = preset valie

Timing enable relay ~ OFF ON OFF | ON | |ON| OFF
- OFF WY - -t
Titming up,(.I.01~T1F) O ; | ; —
output terrminal o e >

@enable reset relay OFF | O | OFF

t = preset vahie

> 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]

ey |x  |w T e 4»]

Select Coil No. Dutput Type
w -
oT: IDl vl {01~1F)
C P
Function
Mode mvi {0~6: -[, 7: P)

D
@_ @ _@ Off-delay timer mode 2
o1 @

Enable I '
e [ ——
Output l I

Tine Base:m

101 4 Current Value:[—v Sec
3 0000 TO1 Preset Valuetw Sec

101 0010 Preset T‘?‘pe:m ’_

Direction Set Reset Input

Contact I I I Contact [Low v] I_

| 0K | Cancel ‘

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

Timig enable relay OFF ON OFF

OFF ON OFF
“+—

Tmeup, o1 TR

output terminal

JFF

enable reset relay

t = preset value

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

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

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

TO1 will continue as long as its rung remains true.

Edit Contact/Coil @

Q | ¥ | u | m T le  «»

Select Coil No. Output Type
& -[

T IOL vl {01~1F)
& P

Function

Mode E'i {0~6: -[, 7: P)

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

Enable _ | L
Output _JTL LT

Tine Base:m
Current Value:[i jec
i 3 E;II:H:II-:I Preset Value:W Sec
0010 102 Preset Type:[N  <+||

Direction Set Reset Input

Contact | | Contact | - | [—.

| 0K | Cancel J

enable reset relay e e enable reset relay

present value =0 present value = (1

Timing enable relay

Time up,

output terminal (TO1-TIE)

t = preset value

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

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

sequence of the timer status bit TO1 will continue as long as its rung remains true.

Edit Contact/Coil X]

0 B | m | w ‘ e «|»]

Select Coil No. Dutput Type
@« -[

T IOl "I {01~1F)
C -

Function

Hode mv| {0~6: -[, 7: P)

L€
O @ L&D i emm
o4 @

Enable | |
Reset [ |

Time Base:|1SEC v

Current Value: jec
TO1 &
3 0000 Preset Value:|0010 Sec
TOl
o010 Preset Type:|N -
oL Direction Set Reset Input
Contact [ I I Contact £Low - I
| 0K | Cancel ‘
enable reset relay _ _ enable reset relay
present value =0 Timer starts operating - [ present value =0
Timing enable relay —l
t t t "
Time up,
Output terminal (T01~T1F)
enable reset relay —l

t = preset value

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

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer
number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable the
second timer. The second timer will time up to its preset value then flash and its timer status bit will enable the first
timer. Additionally, the Timer current value will reset to zero when Timer is disabled. In the example below, timer
status TO1 will be ON after it completes its timing sequence of 2.5 seconds. Timer 2 will then begin its timing
sequence of 1 second. When the current time value of Timer 2 reaches its preset of 1 second, its status bit T02 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.

»¢ The two Timers used in Timer Mode 7 cannot be reused as Timers for other modes in the same program.

0 | ¥ b |n i lc 4l»]

Select Coil No. Output Type
CEERG
T |01 I (01~1F)
= o5 &P
Function

Hode (0~6: —-[, 7: P}

Flash timer mode 3

i _J i
Tx [T = KV (& KT B
TOL To2
Time Base:|0.15EC v|  [o.1s5EC +|
TO1 i 7 Current Value:l Sec | Sec
Z 000.0 24000.0
{ooz.s } TO1 ‘[001_0 } T02 Preset Value:|002.5 sec [001.0  sec
TOZ TOZ Preset ‘nrpe:IN :] | iN LJ |
Direction Set Reset Input

Contact Contact I—

| 0K | Cancel ‘

enable reset relay enable reset relay

present value =0 p- Timer status operating v present value =0

titning enable relay

t1] t2

Timner up, ([01~-T1F)

sutput terminal

Tiner 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 a total 31 separate 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/i01-10C

® Use (I01~gl1F) to set counting up or down Keypad input 701-Z04/z01-z04
OFF: counting up (0, 1,2, 3...... ) Output Q01-Q08/q01-q08
ON: counting down (...... 3,2,1,0) Auxiliary coil MO1-M3F/m01-m3F

® Use (I01~g1F) to reset the counting value Auxiliary coil NO1-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-yOC

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

® Counter preset Value, range: 0~999999 Counter CO1-C1F/cO1-c1F

® Counter Code (CO1~CIF total: 31 Counters) Timer TO1-T1FA01-t1F

Analog comparator

GO1-FIF/g01-glF

Normal close contact

Lo

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

The figure below shows the relationship among the numbered block diagram for a Counter, the ladder diagram view,

and the software Edit Contact/Coil dialog box.

col 1

®
A o
o ©

Edit Contact/Coil 3

P09

000002z
M0z

col

o vt [l T I3 10 (ToX Teletinlnhals Do Gol s

¥ | m | u It c
Counter
c w| (D1=1F)
Function
Mode i], - {1~8)

Counter without overtaking and wichout
power down retain current wvalue

Jnnirmonnnrnr

| s | | -

e | |
im | R |

I al»]

Currentc Value:!i
Preset Value:’BGDDDZ
Presec ‘nrp&:IN vI f

Direction 3et

Resec Inputc

Contact |1{ v”l:lg contact iu -] |0z
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Counter Mode 0 (Internal coil)

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

Edit Contact/Coil dialog box.

Edit Contact/Coil E]

Y | m | w | c lr  4|»]

Function
—G) Mode ‘rl {0~8)

Internal Coil

Enable | |
Output | |

sl
cCol 0 Current Yelue:l

col Preset Y&lue:[—
Preset Type:l: | I

Direction Set Reset Input

Contact - | I_ Contact I___l I_

0K Cancel ‘

ON ON

101 OFF OFF OFF

C01 OFF ON OFF ON OFF
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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. 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

¥ | m | w T c In _al»]

Counter
c _-] {01~1F)
Funcrion
Hode 1 -| (L)

Counter without overtaking and without
power down retain current value

cur el BITIET T TZ T (ToT TeGEEaEET Bl

@@Cf

= NMNNrormrnnrir
e | —
Currentc value:’i
Preset Vuiue:Jououzn
Preset Type:ilr '-'1
col IHﬁl '!' _____ Direction Set Reszet Input
QOO00o
""" Contact - | |oL Contact ~| |oz
oooozo [ €01 " =] r =
I0z

()= 12
©) 20 !

: T T T r T T T Tt T T T T T T T T T rT AT T T T T T T T T T T

letolol1l11212111110) 19119120120\20) ¢ 120) 20\ 20|

—_———-
Tnput count pulse |_ P Y [ :I

@ OFF OM OFF O

@ oM OFF ON
OFF ON|  OFF ON OFF

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

RUN and STOP. The init value is O if the counter configured as counting up, else, it is preset value.
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Counter Mode 2 (Continuous Count, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting after the preset value, but it won’t count when the
current value equals 0 if it’s configured as down Counter. Additionally, the current count value is non-retentive and will reset
to init value on a powering up to the smart relay or switching between RUN and STOP. 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 B3]
¥ | m | u | c |r i|»

Counter

c =] ©-m

2

Functiomn

@ Mode |2 ﬂ {1-8)
Counter with overtaking and without
power down retain current value
@

&

O ' b o
— : I t«  ANASOITLILr,
e it

e
&= Y
s f S BN e RS BN g BaRS
[ =
Current ‘Falue:1

col 2 Preset Value:[DOOD20
MO1ld 000000 Presec Type:[w =|[

UDDDZD Col Direccion Setc Rezet Input
102 Contact |u -I o1 Contact |1 -; ,?

Q)2
__________________________________________________ =

@ 2 |

N S A R A B A e Ee B I A A Ay B B R R BN E
G 101191191201 201 211 211 201 201 191 19 181181 0 9 1191 191 201 0 | 20!

input counter ——1—=r-
cadininipig===gigl

@ OFF ON OFF N

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

-
\_‘

»¢ Under this mode, Counter will continue counting after reaching preset value if it’s configured as counter up. But it
stops counting when its current value is 0 if it’s configured as counter down.
»¢ 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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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 0 if it’s configured as
down counter. 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 | u | w | T c = <]

Counter
C |01 'vI (01~1F)

O

Function

@ Mode |3 vl {0~8)
Counter without overtaking and with
O power down retain current value
5

3
L e ]

®_ Pre val=20
_® curvl BN R EIDIT R R

SR O TV TR T T

i = =
ks ™ fr——
Draspat n r—l

col IH 3 Current Value:l
01 000000 col Preset Value: |000020
000020 Preset T?pe:IN 'l |

Direction 3Set Reset Inputc

Contact (M v] Im Contact |1 w | |02

102

14 | Cancel I

This mode is similar to mode 1, but:

> The current counter value will keep on a loss of power when the smart status is RUN;

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

Edit Contact/Coil X)

¥ |n B IT c ;1 ]

Counter

c EDI «| (QL~1F)

o{®
@ T e
GH @

Counter with overtaking and with power
down retain current value

_® ool DA DA R

*  JJUIuJITTmrgrr
L | e | |
i ]_

col 4 [

MOld OOO0000 Cucrent \"ﬂlue:!
oooo0zZo col Preset ?ame:[aauazn

Ioz Preset Type:[N = I

Direction Set Reset Input

Contact N | (0L tonmt.[: -| (02

L1134 | Cancel |

This mode is similar to mode 2, but:
> The current counter value will be kept on a loss of power when the smart status is RUN;

»¢ The current counter value will be kept when the smart switches between RUN and STOP if “C-keep” is active.



Chapter 4 Relay Ladder Logic Programming 64

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.

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

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

Edit Contact/Co1l E]
¥ | | m |t c I» Al
Counter
_® [ C [m. ﬂ (01-1F)
®_ Function

Hode |El ~| (1-8)

With overtaking and without power dowm
Compare Countecr

?
ole

I' .l_*l_‘-_TL_'Tf_J_EEJ_'TE-_'_L_—E_T__':D

® -

| R

—

ki 2 e i 0l B
|
Curreént ?hlut:[

col L{ g Preset ?alue:[wo_
01d 000000 Preset Type:(N = l
0Q00zZ0 col Direction Set Reset Input
I02 Contact (g = | [0l contact [T =|foz

Cw | | e |
@

=&

© 20

-
|

1
__I__T__i__'l'__l'_'I__T__i__T__I__'l__l'__l__T__i__'l'__l'_'I““':'“‘:
| 1

() 10119119120\ 201 211 211 20\ 20\ 19! 191 181 18119V 191 20! 0 ) 01 0
nput count —_———r-
pulse |__j|__JI_:|

@ OFF ON OFF ON

@ OFF O
OFF O OFF O OFF

»¢ Under this mode, the count will continuous after reaching its preset value;
>¢ The current value is always 0 regardless of the state of its direction bit when the reset is availability;

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

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

Mode 6 Counter’s operation is similar to Mode 4 except its current count value is continuous and 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. Additionally, the
Mode 6 counter is always reset to zero, unrelated to the state of its direction bit. The current count value is retentive and will
keep its current count after a loss of power to the smart relay. And Counter will keep current value if “C Keep” is active.
In the example below, the counter will continue counting after its preset value of 20. Counter status bit CO1 will be ON when

the current value isn’t less than 20.

Edit Contact/Coil 3

y |z | T c e 4]

Counter

@_ @ C fo1 x| {0L~1F)

Function

Hode m (0~8)

With overtaking and with power dowm
Compare Counter

—® PO o It e e

JnNnruroTunnrgs
% mmEE |

OI0,

H

maEa

N pmmamn o S mal g o
j

col [ Current Value:l
MOl4 000000 Preset Value:iUDOUZD
gooozo col Preset ‘nme:m ]—

I02 Direction Set Reset Input

Contact |i - [J__ Contact |T - [2_

@ 20

ATt TTTrTTTTr/|aTTrT T T T rTITTrYaT T TTTr It T

@KGd&I&E’&ﬁ:Q:I:I:‘?:Z:S: : : : : : :0:1:1:2:2:3:
L O . I I A A i B I R N I B NER A N
@) Modesgags\ 0) 11 11212130 1 1 1 1 1 131414151516
input count pulse |_ :I___Jr__:| |-
1 _
power supply switch O OFF O

6]
@

This mode is similar to mode 5, but:

>¢ The current value is kept on a loss of power down to the smart when it status is RUN;

»¢ The current value is kept when the smart switches 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 [02. 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. They are often used for counting something moving very fast (>40Hz) or used as a speed reference on a machine.

The high speed counters are configured using the same software Edit Contact/Coil dialog box, except selecting Counter

Mode 7 or Mode 8.

High Speed Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either input

Symbol | Description

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 preceding rung is inactive or

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

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

software Edit Contact/Coil dialog box.

Edit Contact/Coil X
¥ | u | m |z c IR Rl

7

Q00000 01~1F
} col c |o1 w| ( )
Function

Counter

050000
—(© pos
Mode [7 w| (0~8)
@ =4 Scale Input Counter
(s) | 050000 : b
(a) 1ol o1 bl b 149999{50000450000450000] ¢ | o ! fel ol e ot L
- | kesci ] 1
Ol FEerL FLT L . S Bhcseaear
( : ) O CFF ON
E 6 i OFF oM OFF Current Velue:
Preset Value:|005000
Example: Preset Type:|N ¥
Input I1/I2 Reset Input

o ] &

os [

006 ‘O

; ]

[?: - -.} Contact ’F Contact M - ’F
""" co1

000100

OK | Cancel |

Mol ? i 5 [

o T

w ]

Q2 | |
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High Speed Counter Mode 8 (DC powered versions only)

The Mode 8 High Speed Counter can use either input

1 101 or 102 for f q ] . Symbol | Description
t - t t
erminats of of forward tup-counting o @ Counting Mode (8) high speed counting
KHz maximum at 24VDC high speed input signal. - — -
® High speed counting input terminal: 101 or 102 only
The selected Counter Coil (CO1-C1F) will turn ON
he sehec ¢ | ountet Olh( N ) will turn ® Counting interval time: 0~99.99 sec
t t the t t “P t ON”
wheh fhe puise count reachies the farget “Hrese ) Counter ‘on’ preset Value, range: 0~999999
\ d in ON until the pul t h
vatue and remain Uit the pulse COUTE reachies ® Counter ‘off” preset Value, range: 0~999999
the t t “P t OFF” value. Th t ill t
o latget trese vaiue. Hhe counter witl rese ® Counter Coil Number (CO1~C1F total: 31 counters)

when the preceding rung is inactive. The table below

describes each configuration parameter for High Speed Counter Mode 8.

Edit Contact/Coil g]

Y | m | | T c IR ]

Counter
c |oL w| (01~1F)

Function

_® _—
@ Mode [8 | (0-8)
®

P

1K Hz Input Counter

P

Fived time=1s On=4 Off=2
PR LI PRSI B TR R T A T |

Owatput
Fixed T:i.me:IN Ll | ->|01.00 Sec
col 8 OFF Current Value:l I
el ggé;gs col Preset Value:(000005 [000003  off
000003 Preset Type:[N ~|| W]
Input I1l/I2 Reset Input
Contact | IF Contact | [—
| 0K | Cancel J
D=3
Q=015 01s | 60Is | 01ls | 0ls | 0ls
@=5 | 3 5 T 4 T 3 7 4 7
D=3 ' '

CFF [o10) OFF

é
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Real Time Clock (RTC) Instructions

The SG2 smart relay includes a total of 31 separate RTC instructions that can be used

ETC SET ¥3.0
throughout a program. Each RTC instruction has a choice of 5 operation modes, and has 10 2009, 06, 76
parameters for proper configuration. The initial clock/calendar setting for each connected SG2 Fri. 10:-11

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

©00
©00
©

RTC Mode 0 (Internal Coil)

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

®©O®REO®OEE

RTC Coil Number (RO1~RIF 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.

O

ROL

Edit Contact/Coil X

G R £ S R e 4l»

Real time clock

R |01 ~=| (0Ll~1F)

Function
Hode |[Jl ~| (0-4)
Internal Coil
o o e [ o e [on [ ]
5 2 I O 0 O A P
Fuubie |
R |

D-
ROl Veek (On->0¢£) | -] =
Current Value:
Presec Value:[00 : [10 on [0 : [0 oze

{hour:minute )

OFF

IE|Il
001 |
ON
n OFF
O
kM OFF

OFF oK | Cancel
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RTC Mode 1 (Daily)

The Daily Mode 1 allows the Rxx coil to active based on a fixed time across a defined set of days per week. The
configuration dialog below (example 1) allows for selection of the number of days per week (i.e. Mon-Fri) and

the Day and Time for the Rxx coil to activate ON, and the Day and Time for the Rxx coil to deactivate OFF.

Example 1:

M | w | T |l c R le 4|

_®_@_ Real time clock

: R |01 ~| (O1l~1F)
Funccion
Mode 1 - [0-~4)

Every day action mode

ONONC
ONONC

Week{un—burl‘]:lnu ﬂ ——>|1-‘R j
Current Value:
BOL1 MO-FR Preset Value:[08 : [00 on [L7] : |00 off
l - 10:-07 (hour:minuce)
og:o0 [ FO1
17:00
concer
Weel Menday Tuesday  Wednesday ... Friday satwrday Sunday
Time |00 1700 &00 1700 800 1700 800 1700

maste [0 1 1

Renowpu | L | L[ | ]

Example 2:
Weel Ilonday Tuesday Wednesday - Fnday dhaday Swday
@ 1 Titne §00 17.00 00 17:00 &00  17:00 00 1no0 o 00
T ®| U i ]
®: @| 1700 | ENABLE § ; ; i ;
@: @| 300 ' - D ] '
Fn Output | |
Example 3:
Week Ionday Tuesday Wednesday - Friday “Hfy Sunday
@ 1 Time 00 1700 &00 1700 E00 1700 %00 1700 &O00 1700 E00 1700
T @m0 R L
® @80 | mwee | | ] 1 T R R
@ @] 1700 5 5 i J 5 L i | S B i
Fn Output | | | | | | I | | |
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Example 4:
Weelk Monday Tuesday . Friday Fafuhy Sincky
@ 1 Time 800 1700 00 17:00 800 17.00 00 17:00 &00 17:00
D : @ |FR-MO b | P I
®: @[ 1700 | ENABLE | i | i i i | |
® . @| 800 i i i
Fn Outpuat |
Example 5:
Week IMonday Tuesday . Friday by Sinday
@ ! Time 200 17:00 %00  17.00 800 1700 00 17:00  &00 17:00
D @|sU-5U I | I R N N
®: @| 800 | ENABLE | § | | § | | | ;
: ® 1700 i H i H H j H J H J
En Output | | | | | | | | | |
Example 6:
Weelk Monday Tuesday . Friday ey Sincky
@ ! Time  &00 17:00 800  17.00 800 1700 800 17:00 R00 17:00
D: ®|susu s | L I R B
®: @|1700 | ENABLE |
@ - @] 800 i i i i i f ; f : f
roowpt | [ | [ I I

RTC Mode 2 (Interval weekly)

The Interval Time Mode 2 allows the Rxx coil to activate based on time and day per week. The configuration
dialog below (example 1) allows for selection of Day and Time for the Rxx coil to activate ON, and Day and
Time for the Rxx coil to deactivate OFF.

Example 1:

C @ Edit Contact/Coil =)

n | u Iz le R |e RIL3

Real time clock

R |01 | (01-1F)

Function
Mode [z =| (0-4)

Interval time action mode

o3

ONONO
ORONC

Week (On->0E€) :|TU -] - M

ROLl TU-SA Current Value:
2 - 10:-231 Preset Value:W: o0 on ’T: FO!E
Rol (hour :minace)
03:00
17:00
= | [
Week Wonday Tuesday Friday Sahuday Srday
Time 00 1700 §00 1700 g:00 17:00 800 17:00 &00 17:00
EMABLE : '

En Output |
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Example 2:

SA-TU
1700
8:00

Slile
=EE

Example 3:

"WE-WE
1700
8:00

Slisie
S EE

Example 4:

WE-WE
B:00
1700

e
el

Week Monday Tuesday wahhy Sunday
Titme g:00 17:00 200 1700 00 1700 00 1700
mwste T ] I
i : i i :

Fn Outpuat

Week Tuesday Wednesday waturay Sunday
Time a:00 17.00  &00 1700 00 17:00 &00 1700
ENABLE | i : : i i I i
Fn Output | |

Weel Tuesday Wednesday Ty Sy
Tirne g:00 17:00  &00 1700 00 17:00 g§00 17:00
ENABLE | ; ; ; . i ; §
Fn Output | |

RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the Rxx coil to activate based on Year, Month, and Date. The

configuration dialog below (example 1) allows for selection of Year and Date for the Rxx coil to activate ON,

and Year and Date for the Rxx coil to deactivate OFF.

~O—0
®

®
@

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

©® OGO ® e

RTC code (RO1~RI1F, total 31 group)
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Example 1:

: C u | It lc R le 4]
Real time clock
: R [o1 =] (01-1F)

Function
Mode <} ﬂ (0=-4)

Intecval month action mode

Year (On->02£) : [05

Current Value:

——> |10

RO1 09-10 esv e B Sb S b
3 - USs3Zs
02.17 S
11.11
124 | Cancel
Year-Month-Day 200902417 2010011411
Time 0:00 0:00
ENABLE
ON
ETC output OFF OFF
Example 2:
Year-Month-Day 20002/17 2010/11/11

B = Tirrie 0:00 0:00
(/3B | 2010/11/11 ENABLE
@)(T/E) | 2009/02/17

ETC eutput

Example 3:
Tear-Month-Day 2009/02/17 2010/11411
Ti 0:00 :

B 3 it | 0_r|:10
(/@G | 2010/11/11 ENAELE
@YEVE | 2010/11/11

ETC output
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RTC Mode 4 (30-second adjustment)

The 30-second adjustment Mode 4 allows the Rxx coil to activate based on week, hour, minute and second. The

configuration dialog below shows for selection of week, hour, minute and second for the Rxx coil to activate

ON, and 30-second adjustment then Rxx OFF.

_ @_

Edit Contact/Coil 3]
@—@@ — T &
Real time clock
@ @ _. R [ | tor1m)
Function
Hode 4 - [0-4)
@ 303 modify mode
[ T v Twe [ o T | s BTl |
CEOECCErCEOTED
Fruabl |
. Ry 1
Symbol | Description
®) RTC adjustment week Wesk (0n) :[su -
@ RTC mode 4 Current Value: :19;
Presec Value:’?: an
® RTC present hour {houriminute)  : [g0
@ RTC present minute
® RTC adjustment hour
® RTC adjustment minute
@ RTC adjustment second x| Y
RTC code (RO1~RI1F, total 31 group)
Example 1: preset second < 30s
ONON RO, o1 5k
4=] 13:25 ROL
@ 08: 00
=20
Week S A
Time 800 80020
ENABLE
RTC output OFF oH OFF

2 The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit RO1 will be ON.
RTC status bit RO1 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.
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Example 2: preset second > 30s

)+ ©)
@ _ ROL SA

ONONONO

4=] 13:41 ROL
08:00
- 40
Week DA
Time 200 20040
|
ENABLE
]
ETC output

>¢ The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit RO1 turns ON. Then
time is gonging on and RO1 turns OFF. This means that the RTC status bit will be ON for one pulse.
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Comparator Instructions

The SG2 smart relay includes a total of 31 separate comparator instructions that can be used throughout a program.

Each comparator has a choice of 8 operation modes. Additionally, each comparator has 5 parameters for proper

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

configuring Comparators.

_®' ] Symbol [Description
@ @  (Comparison Mode (0~7)
@  |Ax analog input value (0.00~99.99)
G —() ® |Ay analog input value (0.00~99.99)
@  |Reference comparative value, could be constant, or other data code
@ ®  Output terminal (GO1~G1F)

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

Comparator Mode 0 (Internal Coil)

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

the relationship among the numbered block diagram for a Mode 0 Comparator, the ladder diagram view, and the

software Edit Contact/Coil dialog box.

_®. —

IE]ll 6ol 0
' 0l
ON
01 OFF OFF
ON
301 QOFF CFF

Edit Contact/Coil

¥t e |r G la 4[]
Analog cormparator

G |01 | (01~1F)

Funiction

Mode (0~7)
Internal Coil
Ax Ay
E | O = | T
Current Value:| Sec [ Sec
Preset Value:l— Ref
Preset Type:[l = |

| 0K | Cancel
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Analog comparator Mode 1~7
(1) Analog Comparator mode 1: Ay — @ < Ax < Ay + @), ®ON ;

(2) Analog Comparator mode 2: Ax < Ay, ®ON ;
(3) Analog Comparator mode 3: AX > Ay, ®ON ;
(4) Analog Comparator mode 4: @) > Ax, ®ON ;
(5) Analog Comparator mode 5: @) < Ax, ®ON ;
(6) Analog Comparator mode 6: @) = Ax, ®ON ;
(7) Analog Comparator mode 7: @ # AX, ®ON ;

Example 1: Analog Signal Compare

In the example below, Mode 4 is the selected function that compares the value of analog input A01 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 X]

N T | ¢ | R G i <]

Analog comparator
G |01 vl (01~1F)

Function

Hode |4 v| {0~7)
_@ Ax<=Ref.

50 0°

Ax Ay
CSE 5 T ET ||
Current Value:| Sec I Sec

A0l .loz.
GOl Preset Value:|02 5=J| Ref
02. 50V Preset Type:[lﬁ - I

GOl 4

| 0K | Cancel
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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 (C01) with the value

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

Edit Contact/Coil X

N | T | ¢ | R G la <>

Analog comparator

i G |01 v | (01~1F})

@ Function
Mode | .| (0~7)
©; ® e

Ax Ay
(I O R |

GOl 5 Current Value:l Sec | Sec

R GOl Preset Value:l . Ref
TOl Preset Type: [l ~| [01

i 0K | Cancel
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HMI Display Instructions

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),
Multi Language is shown in the adjacent example. Each
HMI instruction can be configured separately using the
Edit>>HMI/Text menu selection from the SG2 Client
software. In the adjacent example, HMI instruction HO1 is
configured to display the value of TO1, and some descriptive
text.

Allows the SEL button on the SG2 keypad to activate the
selected message onto the LCD even the Hxx is inactive.

Fhone MNumber

13856698426 add

HMI/Text 3

HO1 ]Hoz |03 |Hos  |mos  |moe  |HO7  |HOs 4P

'l

Timer | ﬂ

] Counter | ﬂ

rrC | |

Analog | ﬂ

| piemley | >l m| =] =~
Analog Display Set... | M I—LI
Phone Number 7 I—LI

Add Clear Cancel

Z -

* Multi Lenguage (" Chinese(fixed) ¢ Chinese{edit}
Text Input

P#3%e" ()*+,-./0123456789:; <{=>7@ABC
DEFGHITELMNOPQRSTUVWXYZ[W]10_"abcdefe
hijklmnnoparstuvwxzveze |0 44aadeééeiii
ifAAENVaGdaadinlofAakf~7iwrdaz3antriv1d
HErratt ARYEFYF b and a7k eIAdz1T SV
LEP 7y e EQ aBY<2T wEAR¥ o= sw L¥QHARBE

»¢ A phone number can be displayed on the screen to alert an operator to call for help. But the phone number

field does not dial a modem or allow for a modem connection.

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 X

HOl 1
HOL

T e |r e H las 42|

HHI display page

H |01 ~| (01-1F)

Function

Bode [1 +| (1-2)

Displals
i

I il 4 | Cancel
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The Chinese (fixed) and Chinese (edit) are shown below. The total number of Chinese (edit) is 60.

‘b & BT
b i =i
dn] H

5

(" MAltl Language @ Chinese(fixed)! O Chinese(edit]
Text Input
EEHHE—Z=mOASEANALTHEHR
EaFERRIEFEANDE ST HE
FEEESEXEAEAREGLRRERERE
BTN ELERENEZFEs L
FHE KT EIR
(" Chinese (fixed) & :Chl_.neseteglt.]: Chinese Input
Chinese Display
Press Edit
—
Chinese Input
[
Edit I

HMI function instruction

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

information can not be edited through keypad.

2. HMI can display function current value (T, C, R, G and DR, classifying units and un-units). This

information can not be edited through keypad.

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

keypad.

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

HMI status
1. HMI scanning state, press SEL into at IO interface

PON

K

1.123456789ABC
2.1234 X
Q.12345678

RUN Wed. 09:05

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

- ———

1.123456789ABC

Press SEL

o Press SEL Y arors
& A T01=###

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

N

R

2.1234 bed
@.12345678
EUN Wed. 09:18

$

POW

a&?s

= ([ EE

0 123 4
Enable M02_ | s
s

AMEE —
wox~| [0 [@[@

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

N02=0N

PO
So
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there is edited content.

T01=20. 00Sec
T01=00, 00Sec
00.00

N0Z=0N

ON

So%

T01=H0. 00Sec
T01=00. 00Sec
00.00

HOZ=0N

PO

S0

Keypad instruction

Press SEL -

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

Press SEL -

Fal

T01=H0. 00Sec
T01=00. 00Sec
00.00

NOZ=0N

T01=20.0085ec
T01=00.00Sec
00,00

NO2=0N

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

2N

So%

PO

So%

ESC Abrogate operation
SEL Into status 3 if there is edited content at status 1 or 2
Into status 4
Change preset type under status 4
™ Under status 4, change data and number, function preset data; change coil state
(SEL+T ) | Not in status 4, move cursor up and down
Under status 2, find the nearest enabled HMI
Under status 1, find the nearest HMI whose mode is 1
“— > Move cursor lift and right
OK Validate editing and store automatic
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PWM Output Instruction (DC Transistor Output Models Only)
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.
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 (0~8) ON OFF OFF OFF 1 Preset stage 1
® Select]l (I01~g1F) ON OFF OFF ON 2 Preset stage 2
@ Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
® Select3 (I01~g1F) ON OFF ON ON 4 | Preset stage 4
® Current number of pulse (0~32767) ON ON OFF OFF 5 Preset stage 5
@ Period of preset stage @ (1~32767 ms) ON ON OFF ON 6 Preset stage 6
Width of preset stage @) (0~32767 ms) ON ON ON OFF 7 | Preset stage 7
©) Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8
PWM code (P01~P02)

Example:

Oy
G

POl 1 3
034 0
024 00005
01d00010

bo

Qol
POl

Edit

Contact/Coal

Rjor (Dl-02Z)
Function

HMode 11 ol

PUH

(1-2)

T T
=l

=5 |

Selece 1-8:[3

Current ‘u‘alwe:l mE

Preset Vu1u¢:|00010 = |'JDDUS
Preset T\;pe:lll :J | |l:| ;;l

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

m =l =l B

m=

]

Cancel |
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The state of MO1, M02 and M03 are 010, so PWM output pulse is like this as setting above:

EN
t=5s

Output

T=10s

The state of M01, M02 and M03 decide 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 6 equals 0 when P01
is disabled.

PLSY mode

Only PO1 can work under this mode, and the output is Q01. PLSY has 6 parameters for proper configuration.

The table below describes the information of PLSY parameters.

Symbol | Description

@ PLSY mode (2)

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

® PWM code (P01)

The preset frequency and pulse number could be constant or other function current value. 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.

Example:

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

EN

1ms

Output

2ms

PLSY stops outputting when the number of output pulse is completed.
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In the example below, the frequency is other data code (CO1). So the wave’s frequency will change following

the current value of CO1.

Edit Contact/Coil

O
. Mode Iﬁl {1-2)

@@@9

T T
| =
POL Z Current Value:l |
QQoQoo0 Qol Preset 'h'alue:l Hz [UOJ.UD
CD1l POl Preset Tm:-e:IC j Iﬂl [I\T j [
0olo0

» In the example above, frequency is 1000 if the current value of CO1 is bigger than 1000.
»¢ PLSY stops outputting pulse after it has output 100 pulses.
% PLSY will be going on as long as it’s enabled if @ is 0.
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Data Link/Remote I/O Instruction (SG2-20Vxxx model only)
The SG2-20Vxxx models include the capability to link additional SG2-20Vxx units T I AOE
via the RS-485 connection terminals. The baud rate and communication format DATA REG L Low  hit
. . . : — High bit
both can be set using the Operation»Module System 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. Module System Set X
D t M ; Set ID Remote I/0
ata eaning & §O
0 8/N/2_ Data 8bit, No Parity, 2 Stop bit. g  Master
Hioh bit L] 8/E/l _ Data 8bit, Even Parity, 1 Stop bit. s mEEa] 1 F stave
& 2 8/0/1 _ Data 8bit, Odd Parity, 1 Stop bit. Set Expand 1/0 —
3 8/N/1  Data 8bit, No Parity, 1 Stop bit. vomm: [0 = ﬁ 3 ;::E
0 4800bpS [~ Back Light
1 9600bps B T5® Mo [z set
. 2 19200bps V Type DR Fomat Set
Low bit =3 38400bps Com. vode:[6/5/2 7] || = umsignea
4 57600bps Baud Rate: |38400 ¥ " Signed
5 115200bps
il Cancel
Data Link
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.
ID SET 01
RENOTE 1/ N
* max. 8 pomnts /O send per stations BACKL:P ¥
v
¢ Max 7*8 (=56) points I/O received per station
ID must set to be 0,1,2,...(max to 7) Remote VO disable  ['ID [ Memory Tist
location
0 | W01~WO08
1 | W09~W16
2 | W17~-W24
3 | W25~W32
4 | W33~W40
5 | W4l~W48
6 | W49~W56
7 | W57~W64

The Mode 1 Send memory range is determined by the Controller ID. Each controller ID is allocated a range of 8 /O

points (Wxx - Wxx) that can be read into the Master smart relay using a Data Link instruction. The adjacent table

show the memory range of Wxx locations associated with each controller ID.
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Symbol | Description Type of points Range
®) Setting mode(1,2) 1:sending 2:receiving Inputs 101~I0C/i01~10C
©) Number of send/receive points (1~8) Outputs Q01~Q08/q01~q08
® Type of send/receive points Auxiliary coil MO1~M3F/m01~m3F
@ Send/Receive W Table list location Expansion inputs | X01~X0C/x01~x0C
® /0O link output terminal (LO1~L08) Expansion outputs | YO1~YO0C/y01~y0C

»¢ Only one Data Link instruction can work at Mode 1, and the other Data Link instructions must be Mode 2.

- Edit Contact/Coil X

c | r | & | m L las  4|»]

I/0 Link
L o1 j {01~08})

Function

Mode [1 =] (l-2)

Send

-

@
®
RO

©

Lol 1
[ I03-I07
! ' LOl
Wo9-wl3 Coil NO.: -
Select 1-8:5

Frou|103-07 ~| To | |

0K | Cancel

Example 1: Data Link Mode 1
Set =1, @ =5, set @ as the initiate of 103, the state of actual sending terminal 103~I07 is sent to memory list; the

controller ID = 1, the state of corresponding memory list position W09~W 13, and relationship of sending terminal is

as below:

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

W09 W10 W11 WI2 W13 W14 WI5 W16
Corresponding receiving 4 4 4 4 4 4 4 4
Or sending terminal 103 104 105 106 107 0 0 0

Memory List Position

Example 2: Data Link Mode 2
Set M =2, @ =5, set @ as start from M03, set @ as from W17, when enabling the Data Link, the state

“ON/OFF” of M03~MO07 is controlled by the state of memory list position W17~W21.

@O=1, @ =5, ® =M03~M07, @:W17~W21
W17 WI8 WI19 W20 W21

Memory List Position

Corresponding receiving ¥ v v v v

Or sending terminal M03 M04 MO5 MO6 MO7
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Remote 1/0
Up to 2 additional SG2 units can be configured as Remote I/O nodes, and linked to one master smart relay.

ID' 5ET 01
RENOTE I/0 i)
BACELIGHT %

Set to slaver
Set to master I KEEF v
5G2-200T-D
ID SET 01 / ID SET 0l
EEMOTE I./0 X Remote 1/0O disable RENOTE I./0 S
BACELIGHT X BACELIGHT
M EEEF v I EEEF W
5G2-20VT-D 5G2-20%T-D

e gt 1N 0C | B84 B0 B 30v 2B, A1 A 1Y

Teco Slave
S

Set to master Set to slave

User program valid User program not valid

X =slave input _ .

Y = slave output Input = X coil of master
Output =Y coil of master

Don’t use expansion DI/DO modules, when remote 1/O function is enabled.
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SHIFT (shift output)

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. It has 4 parameters for proper
configuration. The table below describes each configuration parameter, and lists each compatible memory type for

configuring SHIFT.

S Symbol | Description

Preset number of output pulse (1~8)

SHIFT input coil (I01~g1F)
SHIFT output coils (Q, Y, M, N)
SHIFT code (S01)

® @O

@_

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

Edit Contact/Coil X

PI | mx | ar | or saIFT |+ 4[]

Select Coil No.
s | ton)

FPunction

Fulse Coil: ENNNNN ~| o1

Select 1-8: |5 J
Starc Coil: |0 03

4

.

801 ;
{ona-qu;l’ $01
101

0K I Cancel

Enable

1
101 I
1

Qo3

Q04

Qo5 | |

QU6

Q07 | | :

»¢ Q03 is ON, and from Q04 TO Q07 are OFF when ENABLE is active. Q04 turns ON when 101’s rising edge

coming on, and others points turn OFF. The next coil turns ON at each rising edge of SHIFT input, and others
turn OFF.
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AQ (Analog Output)

The default output mode of AQ is 0-10V voltage, the corresponding value of AQ is 0~1000. It also can be set as

0-20mA current, the corresponding value of AQ is 0~500. The output mode of AQ is set by the current value of
DRDO~DRD3 as shown below.

Number | Signification Mode | DRDO~DRD?3 data definition

DRDO | Setting the output of AQO1 1 0: voltage mode, AQ output value is 0 under STOP mode
DRD1 Setting the output of AQ02 2 1: current mode, AQ output value is 0 under STOP mode
DRD2 | Setting the output of AQO3 3 2: voltage mode, AQ keeps output value under STOP mode
DRD3 | Setting the output of AQ04 4 3: current mode, AQ keeps output value under STOP mode

>¢ 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. AQ displays preset value (constant of code of other data) under STOP mode, displays current value

under RUN mode. AQ preset value can be a constant or other function current value.

AQ display

AQ displays the preset value under STOP mode, and displays the current value under RUN mode.

2 number of expansion analog output 2A0, AQO01~AQ04

AQO03=

AQO1=01.23V
AQ02=08.92mA
A0l V
AQ04=DR3F mA

0~10VDC voltage mode (AQ value: 0~1000), depending on DRDO0
0~20mA current mode (AQ value: 0~500), depending on DRD1

The value will be judged if it’s over-flow when writing AQ preset value or current value through PC

communication. So, output mode information should have been written before preset value.

AQ is current mode:

AQ current value:500= AQ display value:20.00mA

AQ current value is different from display value, and current value is used in operation and storage. AQ

display is shown below.

Set

AQOL [N

v||o100

AQ02 |N

v||o100

AQ03 [N

v 0200

Q04 |N

Current mode,keep value when stop

v |0z00

1):4

Cancel

AQO1=01. 00V
AQ02=04. 00mA
AQ03=02. 00V
AQ04=08. 00mA

Display
_—
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AS (Add-Subtract)

The SG2 smart relay includes a total of 31AS instructions that can be used throughout a program. The ADD-SUB
Addition and/or Subtraction function enables simple operations to be carried out on integers. There are 6
parameters for proper configuration. The table below describes each configuration parameter, and lists each

compatible memory type for configuring AS.

Symbol | Description
AS current value ( -32768~32767)

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)
AS code (ASO1~ASIF)

-

ONORON®

CICGHCHEICNS)

Compute formula: AS =V1+V2-V3
AS current value is the result of compute. 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. And the current value is no meaning

at this time. But it will do nothing if the output coil is NOP. The output coil will turns OFF when the result is
right or the function is disabled.

The example below shows how to configure AS function.

Edit Contact/Coil

¢ Iz s = s w4

E : j Select Coil No. Error Coil
B ] as [ ~| to1-1F) m Ir
Function
@ _® Current walue: ’7
AS=V1+V2-V3
¥l + W2 - V3
AS01 00000 Preset: [16453 [ [
16453 | WO e wes [ <][ [1 <lfor [o <]for
TOl A501
col

OF | 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 a total of 31MD instructions that can be used throughout a program. The MUL-DIV

Multiplication and Division function enables simple operations to be carried out on integers. There are 6

parameters for proper configuration. The table below describes each configuration parameter, and lists each

compatible memory type for configuring MD.

-

ONORON®

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)

CICGHCHEICNS)

MD code (MD01~MD1F)

Compute formula: MD =V1*V2/V3

MD current value is the result of compute. 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. And the current value is no meaning

at this time. But it will do nothing if the output coil is NOP. The output coil will turns OFF when the result is

right or the function is disabled.

The example below shows how to configure MD function.

-

ONORONC,

MDO1 00000

16586 [ HOL
Vol

A01

Edit Contact/Coil X

R |6 |n | as i) lexr  «f»]

Select Coil No. Error Coil
MD (01 | (OL-1F) n o+ |01
Function
Current wvalue:
MD=V1*V2/V3
vl T Y2 f ¥3

Preset: I16586 | |

pee Twe: v ][ [v =lor [

0K | Cancel

»< Error output coil MO1 will turn ON when the compute result is overflow.
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PID (Proportion- Integral- Differential)

The SG2 smart relay includes a total of 15 PID instructions that can be used throughout a program. The PID function
enables simple operations to be carried out on integers. There are 9 parameters for proper configuration. The

table below describes each configuration parameter, and lists each compatible memory type for configuring PID.

Symbol | Description
PI: PID current value (-32768~32767)

SV: target value (-32768~32767)

PV: measure value (-32768~32767)

Ts: sampling time (1~32767 * 0.01s)
Kp: Proportion (1~32767 %)

Ty: Integral time (1~32767 * 0.1s)

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

PID code (P101~PIOF)

© 6

CRONON®
ONONO

CCISNCNGHCONCHS)

The parameters from (D to (@) can be constant or other function current value. The error coil will turn ON
when either Ts or Kp is 0. But it will do nothing if the output coil is NOP. The output coil will turns OFF when
the result is right or the function is disabled.

PID computes formula:
EV, =SV -PV,

API = KP{(EVn - EVn_l)+I—SEVn + Dn}

Dn = 1—D(2PVn1 - I:>Vn - PVn—Z)

S
Pl =) API

The example below shows how to configure PID function.

Edit Contact/Coil X
B | = s |m rr |me 4»
Select Coil No. Error Coil
PID|OL | (01-0F) M | |01
B @ ] B ] Function
Current walue:
@ ©
PID [-32766~32767)
@ @ Dest.¥:|w | |ooizo (-32768-32767)
Test v: v | [o0l00 {-32768~32767)

Sam. T: |N | |00Z00 (1-32767)
Gain: [N | |00100 (1~32767)
Int. T:|N | |00l00 (1~32767)

00000

MO MOl _ )
e PIO1l ooloo PIO1 Dif. T: [N | |00100 [(1~32767)
00100 00100 |
00200 00100,

0K Cancel
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MX (Multiplexer)

The SG2 smart relay includes a total of 15 MX instructions that can be used throughout a program. This special
function transmits 0 or one of 4 preset values to MX current value memory. The MX function enables simple
operations to be carried out on integers. There are 7 parameters for proper configuration. The table below

describes each configuration parameter, and lists each compatible memory type for configuring MX.

symbol | description
V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
V4 parameter ( -32768~32767)
Selection bit 1: S1

Selection bit 2: S2

MX code (MX01~MXOF)

X
ONONON®

SHCHCGHCHOHCHS

The parameters from (D to @ can be constant or other function current value. The table below describes the

relationship between parameter and MX current value.

disable|MX = 0;

enable |S1=0,S2=0: MX =V1;
S1=0,S2=1: MX =V2;
S1=1,82=0: MX = V3;
S1=1,82=1: MX =V4,

The example below shows how to configure MX function.

Edit Contact/Coil

H | as |lm ez MX | 4]»]

Select Coil No.

—_— o o1 «| (01~0F)

Function

Current wvalue:

Data multiplexer (Output value selected

_@ by 51 and 52)

Preset Valuel: |I| :J |16513
Preset Value2: [A‘I‘ j |Ul
Preset Value3: [Jm j |E|1
Preset Valued: [DR :J |Ul

Q9

51 52

Contact [1 | fo1 Contact Fﬁ] ol

Ol4 AQOL

o0l 16513
ATOLl
fas }}D{Dl
DROL

[1]9 l Cancel




Chapter 4 Relay Ladder Logic Programming 93

AR (Analog-Ramp)

The SG2 smart relay includes a total of 15 AR instructions that can be used throughout a program. The AR function

enables simple operations to be carried out on integers. Analog Ramp instruction allows AR current level to be

changed by step from starting level to target level at a specified rate. There are 12 parameters for proper

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

9
ONONONS.
® 06 6

© 0

Excursion (B): -10000~10000

Level selection coil (Sel)

Stop selection coil (St)

SHEHCRORSCGIICHOCIC)

Error output coil (M, N, NOP)

12

AR code (ARO1~AROF)

AR current value=(AR _current level -B)/A

The parameters from @ to can be constant or other function current value. The table below describes

detail information of each parameter of AR.

Sel Selection level Sel = 0: target level = Levell

Sel = 1: target level = Level2

»¢ MaxL is used as target level if the selected level is bigger than MaxL.

St Selection stop coil. The St’s state becomes from 0 to 1 will startup the current level decrease to start/stop

which will make AR current value equals 0.

level (StSp + excursion “B”), and then keep this level for 100ms. Then AR current level is set to B

Output coil | The output coil turns ON when A is 0.

»¢ The output coil can be M, N or NOP. The output coil is set when the wrong thing happens, but it will do

nothing if the output coil is NOP. And the current value is no meaning at this time.

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.
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Timing diagram for AR

En

=el |

st ]
Mol 4 — =+ — — — — — L __ b _______
Tewel2 |1 ——+————~— — — —— — —— —— - —
Levell 71— — 77— — — N T L _ _
StEptBE 4 — - e e __ o _

E

100ms 100ms 100ms

The example below shows how to configure AR function.

Edit Contact/Coil X

s |m e |m iR |orn <]

Select Coil Mo. Error Coil

AR |fNg ~| (o1-0F) NOP ¥

Function

: Current walue:
AR=[Lewvel-0ff=set) /Gain

{-10000-20000)

0

000
)
o

Lewvell:|N | |0O0500
m =l

LevelZ: [N ~||00g00
Maxl: [N v||01ono

{-10000~20000]

{-10000-20000)

stgp: [N v| |ooooo {0-20000}
Rate: [N ~| |00010 {1~10000)
[0-10.00)

Gain: [ ~| [01.00

AROL ooooo ooooo
H'I'l:[ DDEDD}E{ElHD.IZ DDDlD:FEEIl Dffset: [N | [ooooo

70 1. oozo0 o1l 0d1.00
Gel S

olaoo oooono,
Contact |M - ’F Contact |y - ’F

(-l0000-10000)

0K | Cancel
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DR (Data register)

The SG2 smart relay includes a total of 240 DR instructions that can be used throughout a program. The DR function is
transferring data. DR is a temp register. DR sends data from prevention registers to current register when it’s enabled.
The data can be sign or unsigned by setting DR_SET bit through operation>>module system set menu selection from
the SG2 Client software. There are 2 parameters for proper configuration. The table below describes each configuration

parameter, and lists each compatible memory type for configuring DR.

symbol | Description

@® Preset value: DR_SET =0, 0~65535
2O DR_SET = 1,-32768~32767
O, @ | DR code (DROI~DRF0)

The parameter (D can be a constant or other function current value.

The example below shows how to configure DR function.

Edit Contact/Coil X

M | Pz |m | ar DR | surFr ¢ »
Select Coil No.
B =] DR |01 | (01~FO)
Furiction
Mode
H
Preset ‘alue: I
Preset Type: [ ~| jo1
DROL1
col DROL
H
1) 4 I Cancel |
STOP RUN (DRO1 = CO1 current value)
DEO1= £01 DEO1= 00009
LROZ= 00000 LEOZ= 00000
LROS= 00000 DEO3= 00000
DEQ4= 00000 DRE04= 00000
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The data registers from DR65 to DRFO will be kept when the smart powers down. The last 40 DR that from DRC9 to
DRFO are special data register as shown below. The content of DRC9 is PLSY’S total number of pulse, and
DRDO0~DRD3 are output mode registers of AQ01~AQ04, and DRCA~ DRCF, DRD4~ DRFO are reserved.

DRC9 PLSY total number
DRCA~DRCEF | reserved

DRDO AQO1 output mode register
DRDI1 AQO2 output mode register
DRD2 AQO3 output mode register
DRD3 AQO04 output mode register
DRD4~DRFO0 | reserved
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MU (MODBUS) (only V type model)

MODBUS function carries out Modbus RTU master communication at RS485 port. ID SET ([;1_\
There are 15 MODBUS functions: MUO1~MUOF. Remote 10 and Date Link are REMOTE I/0 H
precedence than MODBUS. MODBUS is executed when the system setting is N (No BACKELIGHT ¥
Remote 10) and ID isn’t 0. N EEEF

MODBUS comes into possession of communication port, release the port when disable
and one MODBUS period is completed. There can be a number of communication orders in one program, but only
one order can come into possession of communication port at the same time. And the others keep their enable state

for executing function.

Function mode corresponding communication function code:

mode | Communication function code

1 03 (read registers)

06 (write single register)

10 (write some registers)
01 (read coils)
05 (write single coil)

DNl K| W

The coil used in MODBUS function:

Received (M3D) M3D is set to 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 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

There are 5 parameters in MODBUS function as shown below.

symbol | Description
MODBUS mode (1~5)

Communication address: slave ID, range: 0~127

_® —

Communication content: address and data length:

1) address is constant, range: 0000~ffff; length must be 1 word;
2) DR code, get address and length from this DR and the next
DR code, store sending/receiving data from this DR

MODBUS code (MU01~MUOF)

ONONO

Qe @ o6
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The example below shows how to configure DR function.

Edit Contact/Coil X

G | | » §? wo |as <]
Select Coil HNo.
MU |01 w| (01~0F)
_® i Function
Mode |1
@ Read register
Remote ID: [o1
{0~FF)
Comm. add: &+ |0003 - |
{0~FFFF) =
Comm. data: DR [E0
MUO1 B -
[oa 03 ]‘m"’l
DRED
| OK | Cancel
Examples:
mode display
1 rl 1 Address is constant: 0003, Receive:
Read I 01 I Length=1, 01 03 02 datal data2 CRCI16,
DREO= (datal<<8) | data2,
L pRED
rl 1 Address is DR03=0001, Receive: 01 03 04 datal data2
I 01 I Length is DR04=0002, data3 data4 CRC16,
| DRO3 MmOl Send: 01 03 00 01 00 02 CRC16; data storage:
L ppEo DREO= (datal<<8) | data2,
DREI= (data3<<8) | data4
2 r2 1 Address is constant: 0003, Receive:
Write I 01 I Length=1, 01 06 00 03 04 D2 CRC16;
single I 0003 HUOL data storage: DREO=1234(hex: 04D2),
register L prEo A Send:
01 06 00 03 04 D2 CRC16;
2 1 Address: DR03=0001, Receive:
I 01 I data storage: DREO=1234(hex: 04D2), | 01 06 00 01 04 D2 CRC16;
L DREQ 4
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Address: 0003, Length =1,

data storage: DREO=1234(hex: 04D2),
Send:

01 10 00 03 00 01 02 04 D2 CRC16;

Receive:
01 10 00 03 00 01 CRC16;

3 r3 1
Write I 01 I
register | 0003 HIUOL

L prEQ
r3 1
| o1 |
| DROZ  HMUOL
L prEQ

4 rd 1
Read I 01 I
coil | o003 Hmol

L prEQ
rd 1
| o1 |
| DrRo3 MU0l
L prEQ A

> ro 1
Write I 01 I
single | 0003 R0l
coil L J

DRE(
ro 1
| o1 |
| DROZ  HMUO1

Address: DR03=0001,

Length: DR04=0002,

data storage: DRE0=1234(hex: 04D2),
DRE1=5678(hex: 162E),

Send: 01 1000 01 00 02 04 04 D2 16 2E

CRC16;

Receive:
01 10 00 01 00 02 CRC16;

Address: 0003,
Length = 10H,
Send: 01 01 00 03 00 10 CRC16;

Receive: 01 01 02 datal data2
CRCI16,

data storage:

DREO= (datal<<8) | data2;

Address: DR03=0001,

Length: DR04=0016,

Send: 01 01 00 01 00 10 CRC16;
Max value in DR04 is 400.

Receive: 01 01 02 datal data2
CRCI16,

data storage:

DREO= (datal<<8) | data2;

Address: 0003,

data storage:

DRE0=65280(hex: FF00),

Send: 01 05 00 03 FF 00 CRC16;

Receive:
01 05 00 03 FF 00 CRC16;

L prED A

Address: DR03=0001,

data storage:

DREO0=65280(hex: FF00),

Send: 01 05 00 01 FF 00 CRC16;

Receive:
01 0500 01 FF 00 CRC16;




Chapter 5 FBD Block Diagram Programming

FBD Instructions

Chapter 5: Function Block Diagram Programming

Input | Output coil | Range
Input I 12 (101~10C)
Keypad input Z 4 (201~204)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (Y01~YO0C)
Aucxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(N01~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (PO1~P02)
SHIFT S 1(S01)
1/0 LINK L 8 (L01~L08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A01~A08)
Analog input parameter \% 8 (V01~V08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input | AT 4(AT01~ATO04)

100

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.
% Each FBD block’s size isn’t restricted, it depends its function.

Coil Block Instruction

@)
l'n

Input terminal

QOutput coil block

Output coil type
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HMI
LU x
- Im —EBlock — Parameter
Text Display————————
Mol HOl
- Analog Display set... | OE I
Diszpl
ey Mobile Number Clear |
[~ Mobile Messadge ’7 Add
Cancel I
I I —Text
I I & Multi Langquage " Chinese (fixed) (" Chinese (edit)
~Text Input
MUl{ HOL | DG %e” ()*+,—. /0123456780:;: (=>?84BC
| I | DEFGHI JELMNNOPQRSTUVWETZ[4W]0_"abcdefsg

hijklmnopgrstuvwzvzs | o "ad4a3aééee111
ifadEfradaaninionakf~ 7T imedezautT {014
PNl R (VAL 0l N et SN s A e M
LIy e Ee " n By 2T L wEHREC s+ LY aRARE

PWM function block (only transistor output version)

PWM mode
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms.

MOl
ol
FOl
Hoz ﬂ
NOo2
Hol— PWMOL  Mode:1
No19 I SET 1 Out:l
Nozd Po1 | TP1=00000
No3L—} TT1=00001

EWN Function
Function

Mode: |1 - Jutput 0:

fas]
—JL I __
=T

Gelect l-8: |1 =

Tims) tims)

Current Walue:

ns

Preset Walue:|l mns |0 ns
Preset Type:|N hd N hd

ns

Symbol:

o]

Cancel

(X

101,



102
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PLSY mode
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.
EYL Funstivn 3
Mol Mode: m Output 0Q: ’j
FOl KPF“I.iz
ﬂ E| = PN—]
f [
N0ly— FWNO1  Mode:Z preses Tl <[ 8 =]
Nopd |
Nopd FOL | PF=00100 _—
Nopt—— PN=00000
=
Data Link function block Lise (X]
Mol Lol B @R Hode
NO. |nol i v Send
m (™ Receiwve
bits num: g
I,"F[:] Lirk0l Start Coil: I |1
MDdE:l NUI['I: 8 Start Memory: w
10109 Symhol:
I02-W16
Cancel

SHIFT function block

Shift Fz|
Function
Lo Select 1~8: m Shift[]]_
Inz SO Start Coil: |0 - ’r
E Symhol: | T}’DEQDI_QDE
. Cancel NUJII: 5

Timing diagram

‘ Enable 101 u
I
Shift input 102

Qo1

y L
QI

Qo2

Qo3

Qo4

Qos
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Logic Block Instructions

(3Logic block number
r 4B001
Nop{ &D|
Noo| £ (5002
Nopt | 4
7 @ connect with next
(Dinput terminal @ Logic type Function block
Logic function block source:
block Number(byte)
Total block 260 6000
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
RS 1 6
NOT 1 4
PLUSE 1 4
BOOLEAN 1 12
AND Logic Diagram
FBD: LADDER: 101
r 1B001 |E
1014 anD | 101 102 103 102 Bo0L
1024 002 —> —---F =
I3t 1 03

101 And 102 And 103
Note: The input terminal is NOP which is equivalent to ‘Hi’

AND (EDGE) Logic Diagram

FBD: LADDER:
r 1BO03
101 AND | 101 102 103
102 11 fBOO2 - J-d-d-p- =
1034 4

101 And 102 And 103 And D
Note: The input terminal is NOP which is equivalent to ‘Hi’
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NAND Logic Diagram

FBD:

r
1014 NAND

1074
I03L

1B001

Bo02
1

Not(101 And 102 And 103)
Note: The input terminal is NOP which is equivalent to ‘Hi’

NAND (EDGE) Logic Diagram

FBD:

:
101 NAND

polzs A
Inzt

1B001

FB00Z
J

Not(101 And 102 And 103) And D

LADDER:
101

LADDER:

101
7 P
102 |
7
103

_Hf_l_

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

OR Logic Diagram

FBD:

r 1EB001
1014 R |
1074 Frooz
103t 4

101 or 102 or 103

LADDER:
101

I0

2

-
=
=

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

[
=
o
=

104
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NOR Logic Diagram

FBD: LADDER:
- TB001 i01 02 i03
1014 HNOR | %__%__%_
1024 kB002 — -
103t 4

Not ( 101 or 102 or 103 )
Note: The input terminal is NOP which is equivalent to “Lo’

XOR Logic Diagram

FBD: LADDER:
101{ OR | R _||__ﬁ|z|’_|__ _
1029 tBo02 o1 102
S -k
101 XOR 102

Note: The input terminal is NOP which is equivalent to ‘Lo’

SR Logic Diagram

FBD: LADDER: =
r 1B001 101 X ﬂ
1 s | . —--—-- M| - E
1024 R pBOOZ 102 o
L ! H
- ®

Logic Table | 101 | 102 | B0O1
0 0 holding

0 1 0
1 0 1
1 1 0

Note: The input terminal is NOP which is equivalent to ‘Lo’

NOT Logic Diagram

FBD: LADDER: = LI
r 1B001 ol XX B -

1011 NOT | -
I ka0l
L J

T
o

Not 101
Note: The input terminal is NOP which is equivalent to “Hi’
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Pulse Logic Diagram

FBD:

F

101 LI
| T
L

1B001
I
ko1
d

LADDER:
101

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

BOOLEAN Logic Diagram

FBD:

NOST
1014 BL

Boo3L

1074 15 A8 FBOOL

1002
I

d

LADDER:
NO

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

Description:
Inputl I
InputZ I
Inputd I
Inputd (B [

>
L
2

3 L

E L

1 5 A%

94 Bx xx

FBy vy ¥

The relationship between input and real table is shown below.

Inl

hlock code

real takle; output

Inputl | Input2 | Input3 | Input4 | Output (edit) | Example | Real table
0 0 0 0 0/1 0
1 0 0 0 0/1 0
0 1 0 0 0/1 0
1 1 0 0 0/1 1
0 0 1 0 0/1 0
1 0 1 0 0/1 1
0 1 1 0 0/1 0 A
1 1 1 0 0/1 1
0 0 0 1 0/1 1
1 0 0 1 0/1 0
0 1 0 1 0/1 1
1 1 0 1 0/1 0
0 0 1 1 0/1 1
1 0 1 1 0/1 0
0 1 1 1 0/1 0
1 1 1 1 0/1 0

E00L

JuU
iy

106
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Function Block

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 250
. . Counter 250
special function
RTC 250
Analog Comparator 250
AS 250
MD 250
. . . PID 30
adjust-controlling function
MX 250
AR 30
DR 240
communication function MU 250

The capability of each block is alterable, it depends the type of function. There are total of 260 blocks, and the
total capability of block area is 6000 bytes. For example, the block is Timer mode 7, the block seize is 12 bytes.

Source table:

block | NUMPET | rier | Counter | RTC | AN199 1 As | Mmp | pID | MX | AR | DR | MU
(byte) comparator
sgﬁtrile 260 6000 250 250 250 250 250 | 250 | 30 | 250 | 30 | 240 | 250
Timer
mode0 1 5 1
Timer
model~6 1 10 1
Timer
mode7 1 12 2
Counter
mode0 1 5 1
Counter
model~7 1 14 1
Counter
mode8 1 16 1
RTC
mode0 1 5 1
RTC
model~4 1 11 1
Analog
mode0 1 5 1
Analog
model~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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Function displaying:

4 __- || ||. A \
Input termina]// _ _‘_I —trl—.-*"@_/) first unused code
Parh ~— ‘X
Set parameter Connect with next
Function block

Timer Function Block

Function type

ad The code of block is

auto distributed the

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

Timers’ current value is 0.

(1) Timer mode 0

Enable Input

(2) Timer mode 1

Enable Input

Timing Parameter

(3) Timer mode 2

Enable Input
Reset

Timing Parameter

(Internal coil Mode)
FBD display

Parameter display

r 1B005
1044 |

| 7L Haod
I'T J

(ON-Delay A Mode)

FBD display Parameter display
r 1B005 BOO5 Tos
- | 104 |
| M kod T =01.008ec
- Pard .
(ON-Delay B Mode)
FBD display Parameter display
r 1B005 BOO& TO3
= | 1og{ UL |
- | Nop{ __1l o4 T =01.005ec
— | Part | A

Program display

E00%

a8

mode: 0
Timer: 03

Program display

E0OS

mode: 1

Timer: 02

Cur Waluel: 0.00
Fre Walue«l: 1.00

Program display

E005

mode:

Timez: 02

Cur faluel: 0.00
Fre Walusl: 1.00
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(4) Timer mode 3 (OFF-Delay A Mode)

Enable Input —

Reset _,

Timing Parameter —

(5) Timer mode 4(OFF-Delay B Mode)

Enable Input —
Reset —

Timing Parameter —

(6) Timer mode 5(FLASH A Mode)

Enable Input —

Timing Parameter

B

(7) Timer mode 6(FLASH B Mode)

Enable Input —
Reset —

Timing Parameter

(8) Timer mode 7(FLASH C Mode)

Enable Input —

Timing Parameter —

FBD display Parameter display
r qB001 BOO1 Tl
1014 |
No1q ot T =01.008ec
Pard [t A
FBD display Parameter display
r 1B001 BOO1 To1
1014 |
No1q bro1 T =01.005ec
FarJ' I-T: |
FBD display Parameter display
r 1B001 BOO1 T01
1014 |
| T Hro1 T =01.005ec
FarJ' |
FBD display Parameter display
r 1B001 B0l T01
1014 |
Nopd hio1 T =01.008ec
PaI‘J' |
FBD display Parameter display
r 1EB001 BOO1 TO1TOZ
1014 | |
| NN Rrot t1=05. 00Sec
Parl 12 4 =02, 00Min

Program display

E00Ll

B

mode: 2

Timer: 01

Cur Waluel: 0_00
Fre Waluel: 1.00

Program display

EQo0l

mode: &

Timez: 01

Cur Valuel: 0.00
Pre Valuel: 1.00

Program display

E0OL

mode: 5

Timer: 01

Cur Valuel: 0.00
Fre Walue=l: 1.00

Program display

Eaol

mode: £

Timer: 01

Cur Waluel: 0.00
Pre Waluel: 1.00

Program display

BOOL

mode: 7

Timez: 01

Cur Yaluel: 000
Pre Waluel: 500
Timer: 0EF

Cur Waluel: 000
Fre WalueZ: .00
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Chapter 5 FBD Block Diagram Programming

(1) Counter Mode 0

Counting Input

(2) Counter Mode 1

Counting Input

Up/Down Counting
Reset
Counting Parameter

(3) Counter Mode 2

Counting Input
Up/Down Counting
Reset

Counting Parameter

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

(4) Counter Mode 3

Counting Input

Up/Down Counting
Reset
Counting Parameter

Common Counter function block

%

%
H
%

H

_)
%
%

%

Program display

z
-5

made: 0O
Counter: 01

Program display
Eool

FBD display Parameter display
I0lr 1B001
| 1|
| Hto1
L~ J
FBD display Parameter display
I0lr 1B001 BOO1 oo
Not{ L |
1024 1 po1 L =hhEEEL
FaI'J' 1
FBD display Parameter display
Inir 1B001 EO01 oo
not{ [ |
1024 Po1 i =h5hbEEL
Part > 4

FBD display Parameter display
I0lT qBoo1| [BOOL Col
wotd |
074 ho1 {0 =5RERES
Parl FD A

.

mode: 1
Counter: 01
Cur Walue: 0O

Pre ifalus: 555555

Program display

E00L

[ o]

mode: Z

Counter: 01

Cur Value=: 0

Fre Value: 555555

Program display

=]
I
:

mode: 3

Countez: 01

Cur Value=: 0

Fre Walus: 555555

Note: The “PD” means the current value will be retain until the power recover; Counter keeps current
value when the smart switches between RUN and STOP when C KEEP enable;

(5) Counter Mode 4

Counting Input

Up/Down Counting
Reset

Counting Parameter

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

RN

H

FBD display Parameter display
I017 LIl qBoolf |BOOL Co1
no1d L |
024 | Rt C =EGGEED
Pard PO A

Program display

EOOL

 <Jn

mede: %

Counter: 0O1

Cur Walue: 0

Fre alue: 555555

The “PD” means the current value will be retain until the power recover; Counter keeps current
value when the smart switches between RUN and STOP when C KEEP enable;
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(6) Counter Mode 5

Counting Input

Up/Down Counting
Reset

Counting Parameter

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

(7) Counter Mode 6

Counting Input

Up/Down Counting
Reset

Counting Parameter
Note:

11

\

AN

_)

FBD display Parameter display
I0iT _LIl qBoO1 BOO1 Col
Noid T |
0] _ | Rl (C =EEGEEE
Parlt C» 4

FBD display Parameter display
Iolt _LIl qBOO1 BOO1 Co1
Mol 1 |
1024 _ | po1  =EBLELE
Parl C>FDA

Program display

E0ol

mode: 5

Counter: 01

Cur Walue: 0

Fre Walue: 555555

Program display

EOOL

mode: &

Counter: 01

Cur Value: 0

Pre Walue: 555555

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; Counter keeps current
value when the smart switches between RUN and STOP when C KEEP enable;

Note: Only first 31 Counter functions can keep their current value after a loss of power to the smart relay.

High Speed Counter Function Block

(1) Counter Mode 7

High counting input
Enable Input
Reset

Counter Parameter

Vil

0

Note: High speed input terminal 101,102

(2) Counter Mode 8

High counting input
Enable Input

Counter Parameter

9
%

%

FBD display Parameter display
1011 LIl qBOO1f |BOO1 C01
woid 1 |
Mozd 1 P01 (¢ =GEEELEE
Parl 1/H7 A

FBD display Parameter display
I0iT LIl qBoo1) |BOO1 C01
noid I | T =10.008ec

| | ho1 CT=000050
Pard 2/HZ 4 Cl=000030

Note: High speed input terminal 101,102

Program display

EQ0L

mede: 7

Counter: 0O1

Cur WValue: 0

Fre Walue: 555555

Program display

E00l

mode: &

Counter: 01
Fimed Time: 10.00
Upper: 50

Lower: 20
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RTC Comparator Function Block

(1) RTC Mode 0(Internal Coil)

Enable Input

9

(2) RTC Mode 1(Daily)

Enable Input

RTC Parameter

%

%

(3) RTC Mode 2 (Continuous)

Enable Input

RTC Parameter

ﬁ

_)

(4) RTC Mode 3 (Year Month Day)

Enable Input

RTC Parameter

%

%

(5) RTC Mode 4(30-second adjustment)

Enable Input

RTC Parameter

%

%

FBD display Parameter display Program display
r 1E'|:”:|1 Eool
o4 L |
| L hot
LR Bre, 1
FBD display Parameter display Program display
E0ol
r 18001 BOOL RO1
i o |
| ILIL ho1 | |ON MO 08:00 mode: 1
Part DD A OFF FR 17:00 DEE
D:f; l'.i':IZI
FBD display Parameter display Program display
Eool
r 1B001 BOOL RO1
] o |
| K01 ON MO 08:00 mode: 2
Parlt W 4 OFF FR 17:00 Mo -> IR
Or @ &:0
Qf£: 17:0
FBD display Parameter display Program display
Eool
r 1B001 BOO1 E01
o e |
| L kot | |oN 09.02.17 mode: 2
Parl MD OFF 10.11.11 o ez
Off: 10.11.11
FBD display Parameter display Program display
Eo0ol
r 18001 BOO1 E01
i o |
I | I'Q[:Il DI"I mode: 3
Pard 305 4 S 08: 20: 20 e

GrE0:ED
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Analog Comparator Function Block

(1) Analog Comparison Mode 0 (Internal coil)

FBD display Parameter display Program display
Enable Input — noiT qE001 Boot
| L @
| 1L ko1
l G- 1 mode: 0
Brnalaog: 01
(2) Analog Comparison Mode 1
FBD display Parameter display Program display
Eool
Enable Input - | o1 1BOOL)  |BOO1 G0l
Analog Input — | &R | Ax=B0O0T V¥
A mode:
nalog Input | <ax Ha01 ky=B003 V e L
Reference — FPard hytE d o =BO0d V Cur Valuel: 0.00
Cur Walu=Z: 0_00
Bef Walu=: 0_.00
(3) Analog Comparison Mode 2
FBD display Parameter display Program display
E00l
Enable Input  — | MOl1T 1BO01Y  |BOO1 01
Analog Input  — | &2 | Ax=B002 ¥
Analog Input  — | iy K01 Av=BO03 ¥ r;::ogz o
Reference — FPard 4 G =BO04 ¥ Cur Valuel: 0.00
Cur VWalwuezZ: 0.00
EBef TWalue: 0_00
(4) Analog Comparison Mode 3
FBD display Parameter display Program display
Eool
Enable Input — Mol 1B001 BOO1 0
Analog Input > | &2 | Ax=B00Z V
Analog Input  —> | & RO Av=B003 ¥ r;:.if.;; o
Reference — | Parl 4 0 =BO04 ¥ Cur Waluel: 0.00
Cur Waluef: 0.00
FPef Walue: 0_00
(5) Analog Comparison Mode 4
FBD display Parameter display Program display
Eool
Enable Input — Mol 1B001 BOO1 iz01
| Ref | Ax=B002 ¥
Analog Input  —> | 24x R01 mode: 4
Reference —» | Pard 1 G =B003 V s Vetael: 600

Bef ifalue: 0.00
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(6) Analog Comparison Mode 5

Parameter display

BOO1 01
Ax=B0O0Z ¥

G =B003 ¥

Parameter display

Program display

E00L1

?

mode: 5

Analog: O1

Cur Valuel: 0_00
Ref VWalue: 0.00

Program display

E0ol

BOO1 01
Ax=B00OZ ¥V

G =B003 ¥V

Parameter display

T

mode: B

Znaleg: 01

Cur Waluel: 0.00
Bef WWalue: 10.00

Program display

E0ol

BOO1 01
Ax=B0O0Z ¥

G =B003 ¥

Parameter display

BOO1 An01
V1= 00010
Vi= BODZ
V3= BOO3

Parameter display

FBD display
Enable Input — NOlT 1B001
| Ref |
Analog Input  — |  S&x kot
Reference —» Pard J
(7) Analog Comparison Mode 6
FBD display
Enable Input — MolT 1B001
| Ref |
Analog Input  —» | =4z H01
Reference —» | Part 1
(8) Analog Comparison Mode 7
FBD display
Enablelnput —> MD].T 15001
| Ref |
Analog Input  — | $>ax ko1
Reference —» | Part 4
AS (ADD-SUB) function block
FBD display
r 1B001
Enable Input — 1] + |
| &+ P
Reference —» | Parl 45 4
MD (MUL-DIV) function block
FBD display
r 7B001
Enable Input — T01{ #+ |
| &+ R0l
Reference — | Parl MD

BOO1 MDo1
V1= 00001
Vi= 00001
V3= 00001

T

mode: 7

Znalog: 01

Cuar ifaluel: 0.00
Bef ifalue: 10.00

Program display

A3: 01

Cur Walue: 0
FPre aluel: 10
Fre TWaluez: 0
Fre Walue?: 0

Program display
Eodl

#

MD: Ol

Cur ifalus: 0
Fre Wfalu=l: 1
Fre Waluef: 1
Fre ifaluel?: 1
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PID (Proportion- Integral- Differential) function block

FBD display Parameter display Program display
BOO1 PI01 Zoos
V= 00120
FYV= 00100
r 18001 Ts= 002.00Sec 1
Enable Input — 101 - |
| & R0 SEL+/—> FID: 01
Reference —» Parl PID 4 P10l ;:: E:i?::ue 120
Ep= 00100% S -
Ti= 0010.08ec B eain 100
Td= 001.005ec 2 LRI SR AL
DiffTime: 100
MX (Multiplexer) function block
FBD display Parameter display Program display
BOO1 ME01
V1= 00015 =
Enable Input — Vi= 15163
Selection inputl — | I01lT 1B001 1
Selection inputz  — | 01 == |
SEL+<«/
Reference —» | M02{ &= P01 A
PEII'J' H:{ J BDDI M:{[:]l El‘:[i;:néalu:: a
V3= 04565 Pis valesz. 1160
Vd= NLE46 Tre Ualu:G; 4565
2 FPre Walued: 5546
AR (Analog-Ramp) function block
FBD display Parameter display Program display
EoOl
BOO1 AR01
L1= 00500
LZ= 00500
Enable Input —
] P 1017 1BOOLY | = 01000 1
elect level input — Ho1q f—L |
Stop input  —> nod A ROl SEL+«/— oL
Reference — | o 1 4,5 S = 00000 AROL| [DuE Vi O
R = 00010 o
& = 01.00 :tspfnm
B = 00000 ) Wl e
Dff=met: 0
DR (Data-Register) function block
FBD display Parameter display Program display
; ;B001] [Bool DROL|
Enable Input — 1014 | .
| & Hol DRO1= BOOZ e o1
Reference — | pgl R A Pur Value: 0
Pre VWalue: 0
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MU (MODBUS) function block

Model

Enable Input

Reference

Mode2

Enable Input

Reference

Mode3

Enable Input

Reference

Mode4

Enable Input

Reference

Mode5

Enable Input

Reference

FBD display Parameter display Program display
E0ol
r qEoDL) |BOOL nuo1 -
1011 o1 | I0=01
| s+ Ho1 V1=0001 TR
Pard MU 4 ¥2=DR01 .ol
add: 0000
Data: 0000
FBD display Parameter display Program display
Eool
r 1BOOL) |BOOL noL o
1011 oz | I1D=01
| s- FHot V1=0001 TR
Pard i1 A V2=DR01 ol
add: 0000
Data: 0000
FBD display Parameter display Program display
E0ool
r 16001] [Bool oL
101 o3 | 10=01
| 5= Kot V1=0001 HonBys: oL
Parlt NI A V2=DR01 Im: 01
Add: o000
Datza: 0000
FBD display Parameter display Program display
E0OOLl
r qBool)  |BOOL no1 -
1014 g | ID=01
| 5= Ho1 V1=0500 LETIERCE
Pard MU 4 ¥2=DR01 ID: 0L
Add: o000
Data: 0000
FBD display Parameter display Program display
E0Ool
r Jeoo1] [Boo1 U0l
1014 o5 | ID=01
| s+ ot V1=0500 CETIERCH
Pard N1 A V2=DR01 ID: 01
Add: o000

Data: 0000



Chapter 6 Hardware Specification

Normal Specification

Chapter 6: Hardware Specification

Content

Specification

Mode of user program

Ladder & FBD

Environmental

Operation temperature

-4° to 131°F (-20° to 55°C)

Storage temperature

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Operation Gas

No corrosive gases

Main machine

Maximum Vibration

0.075mm amplitude, 1.0g acceleration
according to IEC60068-2-6

Maximum Concussion

peak value 15g, 11ms
according to IEC60068-2-27

ESD Contact £4KYV, air discharge £8KV
EFT Power AC: £2KV DC: £1KV
Maximum Noise | CS 0.15~80MHz  10V/m
RS 80~1000MHz  10V/m
EMI ENS55011 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 2x90%59.6 mm(WxLxH) Din rail

72x126x%59.6 mm(WxLxH) Direct
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Chapter 6 Hardware Specification 118
Product Specifications
Input Power 1KHz
MODE AC Ac | e | pe Input Output Analog RTC LCD expansion High PWM /0
100~ point point input keypad speed LINK
240V 24V | 24V | 12V input
Expansion models
I10HR-A | © 6 | 4| relay © @) ©
12HR-D ©) 8* | 4| relay 2 O] O ©) ©)
12HT-D © 8* | 4 |transistor| 2 O| O @) © O
12HR-12D © 8* | 4 relay 2 @) O @) ©
12HR-24A o 8 |4 relay o] o o
OEM “Blind” Models, No Keypad, No Display
I0KR-A | © 6 | 4| relay @) O
10 MKRD © g |4 | relay | 2 |© o ©
PoINts 1 KTD © 8% | 4 [transistor| 2 | O o o | o
12KR-12D © | 8 | 4| relay 2 ©) ©) ©
12KR-24A @) 8 | 4| relay @) ©)
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
I0CR-A | © 6 | 4| relay @)
12CR-D ©) 8* | 4 | relay 2 ©) ©
12CT-D © 8* | 4 |transistor| 2 O © O
12CR-12D © 8* | 4 relay 2 @) ©
Expansion models
20HR-A | © 12 | 8 relay © © ©
20HR-D © 12* | 8 | relay 4 ©| O @) ©
20HT-D © 12* | 8 |transistor| 4 O| O ©) © ©)
20HR-12D (@) 12* | 8 relay 4 © © © ©
20HR-24A (@) 12 | 8 | relay O] O ©)
OEM “Blind” Models, No Keypad, No Display
20KR-A | © 12 | 8 | relay ©) O
20KR-D ©) 12* | 8 | relay 4 (@) © ©
20KT-D @) 12* | 8 |transistor| 4 © © (@) ©
pozi?] [20KR-12D o 12 8| relay | 4 | O o o
20KR-24A (©) 12 | 8 | relay ©) ©)
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
20CR-A | © 12 | 8 | relay @)
20CR-D ©) 12* | 8 | relay 4 O ©
20CT-D @) 12* | 8 |transistor| 4 © @) ©
20CR-12D ©) 12* | 8 | relay 4 (@) ©)
'V communication models
20VR-D © 12* | 8 | relay 4 ©| O @) © ©
20VT-D © 12* | 8 |transistor| 4 @) @) © O © @)
20VR-12D © | 12* | 8 | relay 4 | O © © ©
8ER-A @) 4 | 4| relay
8ER-D © 4 |4 relay
8ET-D @) 4 | 4 |transistor
8ER-24A © 4 |4 relay
4AI © 4 4
4PT @) 4% 4
2A0 © 2 | analog
© :exist

*: There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(IEC61131-2)

content SG2-10HR-A SG2-20HR-A SG2-20HR-D SG2-12HR-D
SG2-10KR-A SG2-20KR-A SG2-20KR-D SG2-12KR-D
SG2-10CR-A SG2-20HT-D SG2-12CR-D
SG2-20KT-D SG2-12HT-D
SG2-12KT-D
SG2-12CT-D
operation IAC 100~240V AC 100~240V DC 24V DC 24V
Power range
'Voltage Rating |AC 85~265V IAC 85~265V DC 20.4~28.8V DC 20.4~28.8V
Frequency 50 /60 Hz 50 /60 Hz
Rating
Frequency 47~63Hz 47~63Hz
range
instantaneous |10 ms(half cycle) / (10 ms(half cycle) / [Ims/10times 10ms/10times
power down 20 times 20 times (IEC61131-2) (IEC61131-2)

fuse

INeed 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

[solation

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
are ON

90mA

and relays
are ON
90mA

All inputs |All inputs
and relaysjand relays
are ON | are ON

100mA | 100mA

All inputs
and relays
are ON
145mA

All inputs
and relays
are ON
185mA

All inputs|All inputs
and relays
are ON

115mA

and relays
are ON
125mA

All inputs|All inputs
and relays
are OFF

85SmA

and relays
are OFF
8SmA

All inputs [All inputs
and relaysjand relays
are OFF |are OFF

O0mA 90mA

All inputs | All inputs
and relays
are OFF

120mA

and relays
are OFF
S0mA

All inputs|All inputs
and relays
are OFF

75mA

and relays
are OFF
8SmA

Consume

power

7.5W

125W

SW

4.5W
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12V DC model Specifications

power down time

content SG2-12HR-12D SG2-20HR-12D

Voltage Rating DC12V DCI12V

operation Power | DC 10.4~14.4V DC 10.4~144V

range

instantaneous 10 ms / 10 times (IEC 61131-2) Ims/ 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 14.4V
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 | Relays are OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power | 2.5W 35W

24V AC model Specifications

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

Voltage Rating AC 24V AC 24V

operation Power | 20.4~28.8V AC 20.4~28.8V AC

range

instantaneous 10 ms(half cycle) / 20 times 10 ms(half cycle) / 20 times

power down

time allowable

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 TW
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Power circuitry diagram
1) AC 10/20 points

e
ACI00
240V Veel to Relay
- Back
| Circuit
_ ) ]
Varistor | Vee2 to System
—»
2) DC 12V, DC 24V
—H—— .
DC 12724V Diod P
AC 24V 1ode _ ccl to Relay
Switch
P _ Circuit
Varistor | Vel to System
- e
3) Mainframe, expansion and communication
power in power in
@ S5G2 V3.X noumenon ﬂ SG2 V3. expansion
Buck expansion .
. . . id
Circuit drive :> ?%-
— o
L5
=)
S
=
=3
COMT.
> drive
photo couplers PCLINK &

PMOS5
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100~240V AC model

Input Specifications

content SG2-10HR-A SG2-10KR-A SG2-20HR-A & SG2-20KR-A
SG2-10CR-A

Input Clrcultry Diode Resisrot

number 6(digital input) 12(digital input)

Signal current |AC 110V AC 220V AC 110V AC 220V

input 0.66 mA 1.3 mA 0.55mA 1.2 mA

ON current > AC 79 V/0.41mA >AC 79 V/ 0.4mA

input

OFF current [<AC 40V /0.28 mA <AC40V/0.15mA

input

wire length | </=100m </=100m

response time On=>Off On=>Off

24V AC model

of input Typical 50/60 Hz 50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz  90/85 ms(AC 220 V)| Typical 50/60 Hz 90/85 ms(AC 220 V)
Off=>0On Off=>On
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

Diode Resisrot

number 6(digital input) 12(digital input)
Signal current |3 mA 3mA

input

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

OFF current
input

<AC 6 V/0.85 mA

<AC 6 V/0.85mA

wire length  |</=100m </=100m
response time On=>Off On=>Off
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>On Off=>On
Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
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24V DC, 121/0 model

content  [SG2-12HR-D& SG2-12KR-D & SG2-12CR-D
SG2-12HT-D&SG2-12KT-D&SG2-12CT-D
Normal digital input High speed input Analog input used Analog input
as normal digital
input
Input 103~106 101,102 107,108
circuit
i Eeziszrot Fezisrot e
1| || T
cl CET T
S62 S62 o
number |4 2 2 2
Signal 3.2mA/24V DC 3.2mA/24V DC 0.63mA/24V <0.17 mA/10V
current
input
ON currentp>1.875mA/15V >1.875mA/15V >0.161mA/9.8V
input
OFF < 0.625mA/5V < 0.625mA/5V < 0.085mA/5V
current
input
wire length|</= 100 m </=100m </=100m < /=30 m(shield wire)
response On=>0Off On=>0ff On=>0ff
time of 3ms 0.3ms Typical: 5ms
input Off=>On Off=>0On Off=>0On
Sems 0.5ms Typical: 3ms
Input 0~10 V DC
voltage
Precision 0.01V DC
class
bit of 10
conversion
error +2%+0.12V
Conversion| 1 cycle
time
sensor <1K ohm
resistance
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24V DC, 201/0 model

content SG2-20HR-D& SG2-20KR-D
SG2-20HT-D& SG2-20KT-D
Normal digital input High speed input Analog input used Analog input
as normal digital
input
Input 103~108 101,102 109,10A,10B,10C
circuit
i Eeziszrot Eezisrot e
IR .
C1 czT T
S62 S62 o
number 6 2 4 4
Signal 3.1mA/24V DC 3.1mA/24V DC 0.63mA/24V <0.17 mA/10V
current
input
ON current >1.875mA/15V >1.875mA/15V 0.163mA/9.8V
input
OFF current[< 0.625mA/5V < 0.625mA/5V < 0.083mA/5V
input
wire length </=100 m </=100m </=100m < /=30 m(shield wire)
response On=>Off On=>0ff On=>Off
time of Sms 0.5ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On
3ms 0.3ms Typical: 3ms

Input 0~10 V DC
voltage
Precision 0.01V DC
class
bit of 8
conversion
error +2%+0.12V
Conversion 1 cycle
time
sensor <1K ohm
resistance
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Output Specifications

Extern power

content relay transistor
Load Load
&V mo— 2y s
&Y, oo 2y e
" s o — ,-——’ ;1—|
output circuitry N e —" P
. 4oy
SG2

SG2
Extern power

Extern power

Less than AC265, DC30V

23.9~24.1V

circuitry isolation

mechanism isolation

Photo couplers isolation

Maximal Resistive 8A/point 0.3A/point

Load Inductive - -
light 200W 10W/DC 24V

Open drain current — <10uA

Minimum Load — —

Response | OFF—3 ON | 15 ms 25 us

time ON —OFF | 15ms Less than 0.6 ms

Output Port wiring notice

Light Load

The current value will be 10~20 times of normal value for several 10ms when filament is turning-on. A distributaries

resistance or restricted current resistance is added at output port to reduce the concussion current value.

distributaries resistance

S
O
I:/' ™, )
Nstributarics
resislange
+| 44—
[

careful.

ot

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

restricted current resistance

™, O/
2 Restnicied
resistance output

i
|I

The brightness will be described if the
resistance value is too big.
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Inductance Load

126

There will be a concussion voltage (KV) when the inductance load switches between ON and OFF, especially
relay model. The methods of different power mode for absorbing the concussion voltage are shown below.

a. AC power, CR absorbing

b. DC power, flywheel diode

L load

CR absorbing

=

L load

I A A A T

|1

L |
T

=
Flywheel diode

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

Load Load
I 1 ]
) 1
| |
power _ I(-I | poweT _ C T
Life of relay

Life Expectancy

100 o
1 % b
L1h Y 3
Y N
e —
- LY LMH type, Z50VAC Res.
W.c’— \; b,
» o]
N
g W
2 = i
B i o
8 i e 0
el [
A s
[
.
01 2 3 45 & 7 8 910

Contact Current (&)

»¢ The data of picture above is standard, but the life of relay is influenced by the temperature of operation

environmental.

2  The life is more than 100K times if the current is less than 2A.

Power mode

Mode Input/Output
DC +12V AC 100~240V /DC +12V
DC +24V AC 100~240V / DC +24V
Accessory
MODE description
PMO05(3rd) memory cartridge
SG2 Client SG2 program software
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Size diagram of SG2

10/12 points
57.30
72-94.50 4930
} / 508 3150
R 5
- H‘\Z ;\L‘\S 16 Al A2 I “i
OO 00000000
DC24V INPUT8xDCIAT,AZ 0~10V]
TEC® - )
| 5 55| gls =
S N ZIEEE: B| 2 4
-
SG2-12HR-D Y
QUTPUT4LXRELAY/8A H H
T P 0 @ L 1°
| H
¥ 500 [
72.00 59 60
20 points
57.30
3-¢4.50 4930
* / 508 3150
() il
~ I
0o 5888 8888 88580000 | o
DC 24V Input 12 x DC(AL...A4=0~10V)
TECD _
g2l gl gl 2| g
S22 , ‘ 3 =% 0
a
SG2-20HR-D

Output 8 x Relay / 8A ”

P XD DR D PR

80.00

* - %4

126.00

L%‘J *

127
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Chapter 7: 20 Points V type Models Instruction

Only SG2-20VR-D, SG2-20VT-D, SG2-20VR-12D do have V type special function. The setting takes effect after
power up again if the smart if set to V type.

Function Summarization

Communication parameter | Communication mode parameter and baud rate.

Remote 10 function It can be used to communication between 2 SG2 units. For more
information you could refer to Chapter 4: Remote 10.

I/0 Link function Up to 8 additional V type SG2 units can be configured as I/O Link
nodes. Each SG2 can make used of the I/O information of other
SG2.for detail, please refer to Chapter 4: Data Link.

Modbus RTU master SG2 can be used as master

Modbus communication SG2 can be controlled by computer or other controller with
Modbus protocol via RS 485 port.

Detail instruction

Communication parameter
1. About SG2 communication parameter
SG2 provides different communication parameter to satisfy your needs. And there are two ways to set
that parameter.
e. Setting communication parameter via SG2 Client.
. Insert the plastic connector end of the programming cable into the SG2 smart relay. Connect

the opposite end of the cable to an RS232 serial port on the computer.

ii. In SG2 Client Soft Select Operation>>Module System Set, to open the dialog box as show
below.
Nodule System Set §|
Jet ID Femote I./0

f» M0
Current ID: 1 .

(" Master
Hew ID{00-99): 1
(" Slawve
Set Expand I/0 Others
v M Eeep
I/0 Mum: 0
hd [ C Eeep
[ Back Light
[ I/0 Alarm oz set
Comm. Mode ¥ Type DR Fomat Set

ESCRE e Y Comm. Mode: |E=,-"I-I,-"2 - + Tnsigned
", EBaud Rate: |334UU v (" Figned

Get Cancel |
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1. As the illustration show, you can set Communication Mode and Baud Rate.
iv. In the table below, list the options which you can choose from.

8/N/2  Data 8bit, No Parity, 2 Stop bit.
Comm. 8/E/1  Data 8bit, Even Parity, 1 Stop bit.
Mode 8/0/1  Data 8bit, Odd Parity, 1 Stop bit.
8/N/1  Data 8bit, No Parity, 1 Stop bit.
4800 bps

9600 bps

19200 bps

38400 bps

57600 bps

115200 bps

Baud Rate.

e. Set communication format and Baud Rate on SG2.

1. Press ESC to enter main menu.
ii. Press UP/DOWN to choose SET menu, and press OK to enter it.
iii. Press UP/DOWN makes the LCD to display the options as show below.
V COMNM SET 03 ) _
DATA REG.  Bq— 5% 1t
v. Changing high bit would set Comm. Mode; changing low bit would set Baud Rate.
Content | Data | meaning
0 8/N/2  Data 8bit, No Parity, 2 Stop bit.
1 8/E/1  Data 8bit, Even Parity, 1 Stop bit.
High bit ; ; :
2 8/0/1  Data 8bit, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bit, No Parity, 1 Stop bit.
0 | 4800 bps
1 9600 bps
. 2 19200 bps
Low bit
3 | 38400 bps
4 | 57600 bps
5 115200 bps

2. SG2 RS485 port default communication parameter as table show below:

Baud rate 38400bps
Data bit 8

Stop bit 2

Parity No
Frame length maximum | 128 bytes

»¢ SG2 V2 RS485 port communication parameter as table show above.

»¢  The communication parameter setting takes effect after power up again.
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Remote 10 function
Function Description:
Up to 2 additional SG2 units can be configured as Remote I/O nodes, and linked to one master smart relay.

The Master can run its programming, but the Slave can’t. The Master writes its state of expansion output coil

Y to Slaver’s output coil Q. The Slaver writes its state of input coil I to Master’s expansion input coil X.

I/0O Address Master Slave
Input Coils 101~10C
Output Coils Q01~Q08

Expansion Input Coils | X01~X0C | 101~I0C
Expansion Output Coils | YO1~YOC | Q01~Q08

Hardware Configuration:

1. Link 2 V type SG2 as illustration show below.
2. Set left SG2 in the illustration to master.

3. Set another SG2 to Slave.

& B & B
SC3tnaster S0 2slave

Example:

Create a Ladder program as show below in SG2 which is master.

X02 Y01
X03 Y02

If input coils 102 and 103 in the Slave are on. X02 and X03 in master will be on state with the influenceing
of 101 and 102 in the Slave. Obviously, YO1 and Y02 in the master will be the on state. Then for the
influenceing of YO1 and Y02 in master, Q01 and Q02 in slave will on. You can see the consequence on the

10 interface show below.

I/O State on Slave Run mode I/O State on Master Run mode
1.1PE4567890ABC X. 1P4567890ABC
Z.1234 Y.[B34567890ABC
Q34567890ABC EXE

MO 14 : 42 2010.05.09
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10 Link Function

Hardware Configuration:

1. Link not more 8 V 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.

V-SG2
ID=0

A B

Example:

V-SG2
ID=1

A B

V-SG2
ID=7

A B

1. Link 8 20 pointe V type SG2 according to the steps of the Hardware Configuration.

2. Create a ladder program as show below in those 8 SG2.

LO01

101

MO1
MO02
MO03
MO04
MO5
MO06
MO7
MOS8

3. Set L1 of the SG2 which’s ID =7 as fellow illustration.

4. L1 of other 7 SG2 be set as fellow illustration.

rl 1
giMol-og |
|1 Hn
be7-g4

r

g 101-08
| T 7
s 7-64

1

Lol
1

5. Run program.Let I01 of the SG2 which’s ID =7 on. And M01~MOS8 will be on state.

6. You will find MO1~MO8 of other 7 SG2 will be controlled by the M01~MOS8 of the SG2 which’s

ID=7.
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Modbus RTU master

MODBUS function carries out Modbus RTU master communication at RS485 port. There are 15 MODBUS

functions: MUO1~MUOF. Remote 10 and Date Link are precedence than MODBUS. MODBUS is executed when the

system setting is N Remote 1O and ID isn’t 0.

MODBUS comes into possession of communication port, release the port when disable and one MODBUS period is

completed. There can be a number of communication orders in one program, but only one order can come into

possession of communication port at the same time. And the others keep their enable state for executing function.

Function mode corresponding communication function code:

mode | Communication function code
1 03 (read register)
2 06 (write single register)
3 10 (write some registers)
4 01 (read coil)
5 05 (write single coil)
The coil used in MODBUS function:
Received (M3D) M3D is set to 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 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 (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80

There are 5 parameters in MODBUS function as shown below.

symbol

Description

MODBUS mode (1~5)

_® —

Communication address: slave ID, range: 0~127

Communication content: address and data length:
1) address is constant, range: 0000~ffff; length must be 1 word;
2) DR code, get address and length from this DR and the next

DR code, store sending/receiving data from this DR

ONONO
©
@® @ OO0

MODBUS code (MUO01~MUOF)
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Examples:
mode display
1 rl 1 Address is constant: 0003, Receive:
Read | o1 | Length =1, 01 03 02 datal data2 CRCI6,
register | 0on3 o1 Send: 01 03 00 03 00 01 CRC16; data storage:
! DREO DREO= (datal<<8) | data2,
rl 1 Address is DR03=0001, Receive: 01 03 04 datal
| 01 | Length is DR04=0002, data2 data3 data4 CRC16,
| DRO3  HMOUO1 Send: 01 03 00 01 00 02 CRC16; data storage:
! DREO DREO= (datal<<8) | data2,
DREI1= (data3<<8) | data4
2 2 1 Address is constant: 0003, Receive:
Write | o1 | Length = 1, 01 06 00 03 04 D2 CRC16;
single | o003 Hoo1 data storage: DRE0=1234(hex: 04D2),
register L DREO Send:
01 06 00 03 04 D2 CRC16;
2 1 Address: DR03=0001, Receive:
| 01 | data storage: DREO=1234(hex: 04D2), | 01 06 00 01 04 D2 CRC16;
| Droz  HIUOL| | Send: 01 06 00 01 04 D2 CRC16;
L DREO
3 r3 1 Address: 0003, Length=1, Receive:
Write | o1 | data storage: DREO=1234(hex: 04D2), | 01 10 00 03 00 01 CRC16;
register | o003 pruo1 Send:
' DREO_ - 0110 00 03 00 01 02 04 D2 CRC16;
r3 1 Address: DR03=0001, Receive:
| 01 | Length: DR04=0002, 01 1000 01 00 02 CRC16;
| DRO3  HMUOL| | data storage: DREO=1234(hex: 04D2),
! DREO A DREI=5678(hex: 162E),
Send: 01 10 00 01 00 02 04 04 D2 16
2E CRCI16;
4 rd 1 Address: 0003, Receive: 01 01 02 datal
Read | o1 | Length = 10H, data2 CRCI16,
coil | 0003 prool Send: 01 01 00 03 00 10 CRC16; data storage:
! DREO 4 DREO-= (datal<<8) | data2;
rd 1 Address: DR03=0001, Receive: 01 01 02 datal
| o1 | Length: DR04=0016, data2 CRC16,
| DrRO3  HMI01 Send: 01 01 00 01 00 10 CRC16; data storage:
! DREO 4 Max value in DRO4 is 400. DREO-= (datal<<8) | data2;

133
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Write
single

coil

5 1 Address: 0003, Receive:

| o1 | data storage: 01 05 00 03 FF 00 CRC16;
| 0003 HMUOL] | DRE0=65280(hex: FF00),

' DREO_ Send: 01 05 00 03 FF 00 CRC16;

5 1 Address: DR03=0001, Receive:

| o1 | data storage: 01 0500 01 FF 00 CRC16;
| DRoz  HMUOL] | DRE0=65280(hex: FF00),

L prEO 4

Send: 01 05 00 01 FF 00 CRC16;

Slaver via Modbus RTU protocol

Function Description:

SG2 series PLC can be communication controlled by the computer or other controller with the

communication. PC and other controller can read and write IO state, Function Block preset value. It also

can use to read Function Block current value, control SG Run/Stop mode.

Hardware Configuration:

1. Line some SG2 RS485 port A, B as show below.
2. Set all the SG2 in the SET menu to No Remote I0.
3. Set SG2 ID = 01~99, each of those SG2’s ID is different.

ModBus
Master

V-SG2 A B
ID=01

V-SG2 A B
ID=n (02~99)
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SG2 Modbus protocol

If SG2 receive a correct frame, it will carry out the command, it responses a correct frame to computer

or other controller. If the command that SG2 received is not allowed, 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
OOH: broadcast to all the drivers | 01H | Read coils status
- — - ) CRC verifying )
01H: to the No.01 driver 05H | Write single coil For detail ) For detail,
- - range contain
OFH: to the No.15 driver 03H | Read registers please fefer please refer
i — _ i Slave Address .
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

Exception Code:

Under communication linking, the controller responses the Exception Code and send Function Code add

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 Run mode and command disable
53 Secret mode and command disable
54 Data value over rang
55 SG2 system ROM error
56 SG2 RTC not exist, can’t operate RTC
57 SG2 the other error
58 Commands do not match SG2 edit mode
59 Brand ID error

Get more protocol information form ‘R09-SG2-C03V30(SG2 Modbus protocol )’;
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Chapter 8: Expansion Module

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, TCP/IP

SG2 V type, H type and K type all can connect expansion module. And the maximal expansion team is 3 Digital
modes, 2 Analog Output modes, 2 Analog Input modules (each of 4PT and 4Al) and 1 Communication module. The
sequence of these expansion modules connect with SG2 is digital, analog and communication.

% SG2-4Al must be the last one of analog module.

The digital models have 2 kinds: version 1.2 and version 3.0. They can connect with SG2 together.

There are 3 kinds of connecting of expansion modules as shown below.

Mainframe + digital 10 (V1.2/V3.0) * 3 + 4Al*1+COMM.*1

SG2 V3x
] 10 ] 10 ] 10 ]4AI ]COMM.

»*  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 Vix 2A0/
(8] 10 10
4PT

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
% Either 2A0 or 4PT.



Chapter 8: Expansion Mode 137,

Mainframe + digital 10 (V3.0) * 3+2A0*2+4PT*1+4Al*1+ COMM.*1

SG2V3x
] IO

Ik

] 2A0

] 2A0

] 4PT

:| 4Al

]COMIM.

% V3.0: Digital 10 version is V3.0

» The method of all expansion modules connecting with SG2 is the same as shown above.

> The number of digital module must be accord with 1O number set if there are other modules after digital module,.

But the 10 number set can be less than connecting if there is no other expansion module after digital module.
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Digital 10 module

138

The SG2 must set the number of expansion 10 when connect expansion module. The method of setting 10 number is

shown below.
1) Keypad

2) SG2 Client software

d{1/0 NUMBER: 0 )

1/0 ALERT

Nodule System Set
~Set ID

Current ID: I B
New ID(00-99): I 1

Comm. Hode:|3fl'1/2 v|
Baud Rate: |334’JU ",

rIF Set-
N

(" High Speed(0.3ns)
" Low Speedi{3ns)

~Scan Time-

(¢ No ( User-Defined:

X
+  Remote I/0
(* ND
(" Master

" Slave

1 rOthers
[v M Keep
[~ C Reep
[~ Back Light
[~ Z Set

DR Fomat Set
(¢ Unsigned
" Signed
1 Watchdog-
N

" Alarm
(" Error
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Expansion display State

Expansion Input state Expansion
H ON o9 O Output state
| & AC100~290V Input 6 x AC
O OFF " W ON
Vﬁ O OFF
Expansion »".. Qoe
module state: . &o A
. Llnkaj SG21OHRA - ~b
e Not Linked TS RTC: year month day
] Not Set

R Q@

Installation and Wiring
E type of expansion module: SG2-8ER-D/8ET-D, SG2-8ER-A/BER-24A

€

@ @ 5G2-4Al
\ E% S67-BER-D — nv I1 w1 Cl PE
) a - QOO0
| @ ] power ports IMPUT 1 X2 W3 X4 I + OC 1224
gnpm R 4300 QOO - i
e Q000 (Z)flex installion trilby | le)
+ - oc...
(3 input ports OO
(@)status of SG2 V3. ST T =5 O rw
green LED light l
S07-9ER- e 00 250 i
(5)button s07-BER- 4 A
. (5) output ports INPUT %1 X2 X3 X4 D . Z0me
Dt i FebyrEs 4HAC OOOO OOO
%90%9 @iinker (L){N) AL e 12 W2 C2 %)
QLU0 N e —— [ OCO000
% i e I3 ¥3C3 14 Ve 4

oo —
3 €
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Size of expansion module
2 All the expansion modules’ size is the same as shown below.

Unit:mm (linch=25. 4mm)

46,50 57/.30
5.08 49 30
* 31,90
] jﬁj
28508 |
[©]®)
O & RUN o O g O O
3 g 2slgl 2 2 (o I
a ~ O G N) ~
QPO
—opoop |
+k =Y 500 H_
3800 c-94.50 59,30

Installation
2 All the expansion modules’ installation method is the same as shown below.

MLX20[4#8x32]

|

|

|

‘ on @®
B

|

|

|
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CONNECTOR

+ - Moz 12 4 B 16 A1 A2

S8 OO EHHOH) “

fl

Input X1 X2 X3 Xd H

PAE SRR FRESS-BUTTON
'| fi LN AJ:mJn-zquﬂ[
DC 24¥  Input 83 DOR1,AZ O~10¥) S
/‘ TECR ;
| @
% §
1 8G2-12HR-D e
Output 4 x Relay /54 \ HEMORY ‘ Q\;?®%@ ’
T ' Din REail
D VP Y QP ; QIPOPY
21 Q2 o3 249 I R g !
= =
= =
(8] =N
+ - Nz 1 e’ B 6 A A nput K1 2 }{3?\65\
O 000000 o0 a=<et (OO0 _
DC 24V InpUt 83 DCGAT,AZ D~10W) L] L N AC100~240% M X‘?G(# Bx -%2}
@ e
TEGE
-
POd| @ e
& -
N
SG2-8ER-A
SG212HR-D Ol +x Relay (24
Output 4% Relay/8a || HEGHT PO TR — %90%9
QL QL QL QO Q@OO}%Q
[} oz [¥x] o4 3 g
) <y
R D= ——
R D - [ ¥
mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5 | 0.14..2.5 | 0.14..1.5
AWG | 26..16 26...18 26..14 26...14 26...16
=— GC m@
235 @ c Nm 0.6
(0.14in) &) lb-in 5.4

2 Please do power down before maintaining equipment.
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Wiring
1) 24V DC power input

+ 1
| I Fuse 1
oy & RRR -
==LV @ Wwﬁw — oy T
IMNPUT [®1 2 X3 X4 i
Ml 9101010
- AT
Q0 ===
o0

2) 24V/100~240V AC power input

3) relay output

12260V ~
50/60 Hz

bV

50/60

100260V~ %O HH

SG2-8ER-D/SET-D

1 @

PN

Hz N

INFILT | X1 X2 X3 X4

400 OOOO

e

L N A ...

Q0

—_—— —_——

SG2-8ER-A/SER-24A

Output 4 x Relay / 8A
Y1 Y2

QEOOK

Y3 Y4

L/+ ©

 E—

or 12125V — N/-

T i Py

12240V 50760 Hz o=

BL a B
B

"

]

3
—

12125V ==

~

U

142
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4) Transistor output

soEETS
90000
Y1 Y2
Y3 Y4

24V = = -
or N
12V = - %j T

(D-1A quick-blowing fuse, circuit-breaker or circuit protector
(@-Surge absorber (36V DC)
(3-Surge absorber (400V AC)

(@-Fuse, circuit-breaker or circuit protector

®-Inductive load

% AC inductive load needs parallel connect Surge absorber to describe noise if the SG2 output is relay. DC
inductive load needs parallel connect commute diode if the SG2 output is relay. The commute diode ‘s inverted

voltage should be more than 5~10 times of load voltage, and the positive current 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. The state of indicator light is the same
The state of indicator light is shown below.

+ - iz i K156 A A

AN A e N

[ g X1 %2 3 X4
4xX AL

DC 24V Input 8 xDC(A1,42 0~10V) L N AC100-240%

[
mmmmmmmmee=an * status of expansion mode
| TEC®
I r———-- 1
:: : : & _;ff . flicker(5Hz), expansion mode is fault
I I 253 : ‘ , | — data transfer error
L ———_ J . -@- - .
soat2mo i — connectting is error with mode before

I Output 4 x Relay /84
= .

Ly
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Analog module

The maximal assembled of Analog expansion module to SG2 is 2 2A0, 1 4PT and 1 4Al. The nearer 2A0 to SG2
corresponds with AQ01~AQO02, and the farer 2A0 to SG2 corresponds with AQ03~AQO04. The 4 input of 4Al
corresponds with A05~A08.

The current value of 2A0 output displaying as shown below:

AQO0O1=200 0 0V
AQO0O2 =200 0 0V
A QO 3 00 0 0V
AQO0O 4 =200 0 0V
The current value of 4PT input displaying as shown below:
ATO1=00 00 0
ATO0O2 =00 00 0
ATO3=00 00 0
ATOA4 =00 00 0
The current value of 4Al input displaying as shown below:
A 05 =200 0 0V
A0G6 =00 0 0V
AO07 =200 0 0V
A 08 =00 0 0V
Wiring
B _PTlOOh
oy &
i mRB2t2
— OOOO
. + = DC 24V i

4PT

TR TEYEY
LS N N
1 B1

[

SG2-4PT
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\oltage output Current output
NN iz" AY Y Y
L_ NN NN L_ ‘; N NN NS
+ = DC 24V + = DC 24V
YR YA
NSNS | A
| % h I % h <> RuN
00‘, OQ.
r 5 ]_ &
\00\, Qot
2A0 2A0
i Y ERY I i CNEYYNY
(AN AN AN NN AN NSNS
-1 ‘L I/"‘\ :/'\‘ i/"*\l 1_/'\‘ ¢ ™ Y il ] i N I/'\ T YaYa)
AN AN AN AN AN ANV AN ANV ANV AN,
C1Vi 11 czv2 12 C1Vi 11 czveI2
{ _ 1 T > 4
@ @ @
SG2-2A0
content standard
Temperature input . .
-100°C~600C
range
4PT Digital output -100.0°C~600.0C
Differentiation 2.5mVv
Definition +0.5%
voltage current
ov~10v O0mA~20mA

Analog output range

Load impedance should|Load impedance should
be bigger than 500 Q  |be smaller than 500 Q

2A0

Differentiation 10mvV 10pA

Digital output 0.00v~10.00V 0.00mA~20.00mA

Register value 0~1000 0~500
Definition +2.5% +2.5%

145

The input value of SG2-4PT is over range if wiring error or no input, SG2 will not receive and store the value of
corresponding channel, and the corresponding channel’s coil M turns ON.

coil | AT number

M34 | ATO1

SG2-4PT channel 1 error

M35 | AT02

SG2-4PT channel 2 error

M36 | ATO3

SG2-4PT channel 3 error

M37 | AT04

SG2-4PT channel 4 error
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- U-10V Analeg.

Fuse |
I —
. iy
12725y C'_;-PE
11 v1 C1 PE -
CO0O0
[
+ - DC1Zidw
@RUN
53244
Input 4 x (01000 20me)
O00OQO
Iz V2 G2 FE
L] QUOCIOR
13 W3 C3 14 V4 C4 1
PE PE PE

0" »—1

L

SEE -

5G2-4A1

ToC e-20mmA Analoq.

Fuse 1
_ —1
powy E T e
[ | +
11 %1 1 PE
QC0O0
+ - DC1224w

@ RUN

SG2-4A1
Input (0.1 040 0m A

00000

12 V2 C: PE

QOO0

13 %3 C3| 14 ve o4 1

PE PE B 4
q _7—‘ \—{"3 t__}—l
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Communication module

ModBus module

Summarize

SG2-MBUS module makes SG2, which doesn’t have communication ability, to communicate with other controller as
master/slave mode. SG2-MBUS works as RTU slave node, responses RTU master node’s request, but it can’t
communicate initiatively. SG2-MBUS makes the scan period of SG2 become long, it is different from difference
communication order. Normally, the extend time is less than 20ms, but it will be 100ms if the order is to rework the
preset value of function.

SG2-MBUS Cell Configuration

ow EBRIOBN |

12345678

(D: Connecting port

2): Power

(3): SW2, 2-bit switch (terminal resistance selection)
@: RUN, running LED light

®: COMM. Communication LED light

®: Error, state LED light

([@: RS 485 port

(®: SW1, 8-bit switch (set format of communication)
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Connect with electrical source

SG2-MBUS uses 24V DC provide for oneself

Communication set

+24%

The SG2-MBUS communication baud rate and format can be set by 8 bits switch (DIP) SW1.

Baud rate

SW1-3~SW1-1 set communication baud rate is 57.6K, 38.4K, 19.2K, 9.6K, 4.8K as shown below.

SW1-1 SW1-2 SW1-3 SW1-6 | Baud rate (Kbps)
OFF OFF OFF OFF 4.8
ON OFF OFF OFF 9.6
OFF ON OFF OFF 19.2
ON ON OFF OFF 38.4
* * ON OFF 57.6
* * * ON 38.4
> * can be ON or OFF
Verifying bit and stop bit set
SW1-4~SW1-5, set stop bit and verifying bit
SW1-6, assembled set
SW1-7~SW1-8, reserved
More information as shown below:
SW1-4 | SW1-5 | SW1-6 | SW1-7 | SW1-8 | Stop bit, verifying bit, assembled set
OFF OFF OFF * * 2 stop bits, no verifying bit
OFF ON OFF * * 1 stop bit, no verifying bit
ON OFF OFF * * 1 stop bit, 1 odd verifying bit
ON ON OFF * * 1 stop bit, 1 even verifying bit
* SW1-1 ~ SW1-5 are inefficacy,
* * ON * communication format is default as

38.4Kbps, 2 stop bits, no verifying bit

% *can be ON or OFF
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State indication and unconventionality manage

Error

code State indication Error type and reason Manage method remark
56H 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
is improper and COMM. Mode if 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
54H flick slow (2Hz) data frames, function communication set
code, address of register, according COMM.
CRC, data unseemliness, protocol
verifying error, etc.
59H The error LED light | COMM. data error: Make sure the
flick quickly(5Hz) Verifying bit error, connection  between
Length of data respond | SG2 and COMM.
error, CRC error Mode is credible,
describe  environment

interfere.

% More information to see SG2-MBUS user manual.
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DeviceNet Module

Summarize

SG2-DNET makes SG2, which doesn’t have the ability of DeviceNet, to work in DeviceNet network. At DeviceNet
side, SG2-DNET is a GROUP 2 ONLY equipment, slave equipment in this network. At PLC side, SG2-DNET
communicate with SG2 through SG2 COMM. Port, it is point-to-point communication equipment.

SG2-DNET is together with SG2 as one slave equipment in DeviceNet network.

SG2-DNET Cell Configuration

: 24V DC power supply port

: Network state LED light NS

: Mode state LED light MS

: 5-pin DeviceNet port

Button

. Linker

: Port connection with SG2

(8): SW1, 8-bit switch (set network’s ID and baud rate)

©: SW2, 2-hit switch (network terminal resistance selection)
10: Flexed installation feet

SECECRCNONCKS
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Connect with DeviceNet network

Using 5-pin network tie-in connect SG2-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.

Ports assign

Address and Baud rate set

o O O O
th o W 2

1 GND
2 CAN L
3 Shield
4 CAN_H
524V

V-
CAN L
Shield
CAN H
VH(24V)
black
blue
no color
white
red

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 SG2-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 setting
000000 ID: 0
D in 100000 ID: 1
SW11-swieé| ... | ...
network
011111 ID: 62
111111 ID: 63
00 Baud rate: 125K
1 B 1 250K
Baud rate | SW1_7~SW1 8 0 aud rate: 250
01 Baud rate: 500K
11 standby (default baud rate: 125K)
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LED state display

SG2-DNET has two LED lights, watching itself and COMM. Bus’ state.

1) mode state LED (MS)
Double color LED (green and red) indicates SG2-DNET state.

152

Module status LED | Explanation Correct or prevent fault

Off No power Power up

Greenon 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.

2) network state LED (NS)

Double color LED (green and red) indicates equipment network bus state.

Correct or prevent fault
Power up.
Add other device in the net.

Net status LED Explanation
Off -‘No power.
‘The device is a single node 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 to see SG2-DNET user manual.



Chapter 8: Expansion Mode 153

ProfiBus Module

Summarize

SG2-PBUS makes SG2, which can’t work in ProfiBus DP network, to work in ProfiBus DP network. At ProfiBus DP
side, SG2-PBUS mode is a gateway, a slave node in network. At PLC side, SG2-PBUS communicate with SG2
through SG2 COMM. Port, it is point-to-point communication equipment.

SG2-PBUS is together with SG2 as one slave equipment in ProfiBus DP network.

SG2-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 ID set)

(@: 9-hole PROFIBUS DP socket
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Connection with Profibus Net

Using 9-hole pin to connect with PROFIBUS DP bus, please use the regulated pin and cable.

Ports assign

" o5) M
QD f 1|
oL B
8 Il .
Q DB 3 —— B-Line
?O ) 8 i i A-Line
66 D” 5 — M
b = 2 PS5

é
{

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

Baud rate adapt oneself and address set

After SG2-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 |SW-3 |SW-4 |[SW-5 |SW-6 |SW 7 |SW.8 |ID
OFF | OFF OFF OFF OFF |OFF |OFF |[* 0
ON OFF OFF OFF OFF |OFF |OFF |~ 1
OFF |ON OFF OFF OFF |OFF |OFF |[* 2
ON ON OFF OFF OFF |OFF |OFF [~ 3
OFF | OFF ON OFF OFF |OFF |OFF |[* 4
—_— — *

ON OFF ON ON ON ON ON * 125
OFF |ON ON ON ON ON ON * 126

% The SW_8 bit is reserved.
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LED state display

SG2-PBUS mode has two number of double color LED (green and red) used for fast diagnostics, to indicate the state
of COMM. Bus and itself.

1) power LED

State of LED Description
Green ON natural

Yellow (red and green) flash (4Hz) | Hardware error

Yellow (red and green) flash (2Hz) | 10 number error

Red flash (2Hz) Connection with SG2 error
Red flash (1Hz) Read/write order COMM. With Network bus error
OFF Power down

2) BUSLED

State of LED | Description
Green ON Connect with DP Net and communication right
OFF Not connect with DP Net

> More information to see SG2-PBUS user manual.
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode

Operation Sample:

change from 1 to 4)

213 1415 161718 Column
Line 1 L ADDER
FUN.BLOCK
PARAMETER
R UN
Procedure 1: v 415 1 61718 Column
Press ‘OK’ Line 1
Enter LADDER Edition
Procedure 2 : 1 i2:3 1 475 7 6.7.8 | Column
Press ‘SEL’ Line 1 1 01
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : V1 1243 1445 16,78 i Column
Press ‘1 3 times Line 12 0 1
2
(Press ‘T {’, and the digital cursor i
located will change from I to G).
Procedure 4 : "1 1213 415 16178 ' Column
Press ‘SEL” Lineliq 0 1
2
(start /end modifying parameter) 3
4
Procedure 5 : ' 123 145 '6!7!8 ! Column
Press ‘—’ 2 times Linel|q 0 1
2
(Press ‘<~ —’, 3
the cursor located in digital) 4
Procedure 6 : ! 2.3 ) 16,78 i Column
Press <1 for 3 times Linel{q 0 i
2
(Press ‘T 1, 3
the digital the cursor located will 4
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Procedure 7 : V] 1213 1415 161718 + Column
Press ‘<’ 2 times Line li 0 4
2
(Press ‘SEL’ + ‘«— —”’ 3
to move the cursor to the position 4
Required revision.
OR Automatically Link 7. -
Procedure 7 : B 213 14415 16178 i Column
Press ‘OK’ Linel|q 0 4 —-
2
(Move the cursor to character in 3
column 3) 4
Automatically Link
OR W
Procedure 7 : . 1213 1415 161718 1 Column
Press ‘—’ Linel|q 0 4
2
(move the cursor to the link location 3
in column 2) 4
Repeat the stepl~7, and input M01, 103 Instruction to column 3, 5.
Procedure 8 : 1 2.3 4.5 16.7:8 i Column
Press ‘OK’ in Column 5 Linelfq 0 4 —M 0 1 — 1 0 3 — .
2
(move the cursor to the character in 3
column 8) 4
Procedure 9 : ' 121 141 1617 ' Column
Press ‘SEL’ Lineljlg 0 4 —M 0 1 — 1 0 3 — ( Q 0 1
2 :
(when the cursor located at character 3
and digital, press ‘SEL’ to show 4
QoI ;
Auto Add “ (”
Procedure 10 : '] 5253 5455 5657:8 + Column
Press ‘OK’ LinelqO4—M01—IO3—(.Ol
2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : v 1 1213 415 16178 + Column
Press ‘—’ 3 times Linellg 0 4 —M 0 I — T 0 3 — ( Q 0 1
2
(Move the cursor to column 1 and 3
Line 2.) 4
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Procedure 12 : ! 1213 415 16178 ! Column
Press ‘—’ 3 times Linellg 0 4 —M 0 I — T 0 3 — ( Q 0 1

2
(move the cursor to column 2) 3

4
Note: never press ‘SEL’ before hand

Change Wire ‘“—’to ‘I’
».

Procedure 13 : 1 1243 415 161718 + Column
Press ‘SEL’ Linellq 0 4t MO 1 —103—(QO0 1

2 L
(A vertical line emerges) 3

4
Procedure 14 : V1 1213 415 161718 + Column
Press ‘OK’ Linelfq 0 4 +T M0 1 —103 —(QO01

2 ‘1l
(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 16,78 1 Column
Press ‘OK” in column 5 Linellg 0 4 + MO 1 —1 03— (QO01

2 Lr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : ! 1213 1415 6178 ! Column
Press ‘SEL’ Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 —— (QoO0 1
(When the cursor located in digital 3 2_
or character, press ‘SEL’, ‘Q01° will 4 ]
emerges) ;

Auto Add “(”

Procedure 17 : i 1 1213 415 16178 + Column
Press T for 5 times Linellq 0 4 +TMO1—103—(QO01

2 Liro3 —— (CoOo 1
(Press ‘SEL’ + T |’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : ' 5253 '4'5 :65758 ' Column
Press ‘—’ 2 times Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 — (Co 1

3
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Procedure 19 : il 1213 1415 161718 i Column
Press ‘1" for 6 times Linellq 0 4 TMO0O1—103—(QO0 1
2 tro3 — —— (Co07
(The digital 1 the cursor locating 3 -r
will change to 7) 4 -
Auto Enter Function
Block Edition
Procedure 20 : 'y 243 1415 1 6178 ! Co_,lﬁmn
Press ‘OK’ Line 1 rl 1
2L o w A | 9
(Auto shift to FUNCTION BLOCK 3 | Booooo |fcCco7
and the counter input parameter) 4L o w L .
Procedure 21 : V1 1213 415 161718 + Column
Press ‘ESC’ back to Linellg 0 4 +tMO1—103—(QO01
LADDER edition screen 2 Liro3 —— (Co
3
4
Delete the Program Element
'l 123 145 '6!7!8 ! Column
Linelfq 0 4 + MO0 1 —103—(QO01
2 Xiro03 ——— (CoO
3
4
Procedure : i1 1213 1415 161718 + Column
Press ‘DEL’ Linelfq 0 4 T M0 1 —103—(QO01
2 Lro03 ——
3
(to delete the element CO7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : V1 1213 1415 161718 + Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 +MO1—103—(QO01
2 Liro3 —— (CoO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S T O P L I NE 002
Delete the whole Line
1 1213 E 161718 + Column
Linellg 0 4 + MO 1 —103—(QO01
2 Xiro03 ——— (CoO
3
4
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Procedure : 11 1213 1415 161718 ' Column
Press ‘SEL+DEL’ (Simultaneously) Linelfq 0 4 + MO 1 —1T03—(QO01
2 Xir03 —— (CO0 7
3JCLEAR Ln 00 2
(‘ESC’ Cancel , ‘OK’ Execute) 4E S C ? 0O K ?
Insert a whole line.
1 1213 1415 161718 + column
linellg 0 4 +MO0O1—103—(QO01
2 Xiro03 —— (CoO
3
4
Step: ! 1213 1415 161718 ! column
Press“SEL+OK” ( at the same time) Linellq 0 4 —M 0 1 —103—(QO01
2 T
3 Xir03 — (CO0 7
4
Turn page (move upward/ downward 4 lines program):
i1 1233 415 16178 1 column
line 1 04 +™MO01L1—103—(QO01
2 Xiro03 —— (CoO
3
4
5
Step: V1 1213 4415 161718 + column
Press ‘SEL+T/’ line 1 04 +™MO0IL1—103—(QO01
(at the same time) 2 Liro3 —— (C o 7
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 12:13 1 415 | 61718 : Column
Line 1 L ADDER
2 F UN BLOCK
3] P AR A METER
4 R UN
Present action area
The present value will appear when SG2 /is under ‘RUN’ mode.
Procedure 1: 1 i Column
Press ‘OK’ Line 1
2
(Enter FUNCTION BLOCK edition) 3
4

Preset action value area
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' 1213 1415 161718 ' Column
Never press ‘=’ to move to the| Linel rl 1
digital position. 2 1 |
(If TO2 is required to be changed, 3 | 00 00SectT
Press ‘1°/}” and ‘SEL’ to execute.) 4 1 4
Step 2: modify (Dpresent target value @preset the action relay
Preset the target value
Procedure 2-1: i1 123 4.5 16.7:8 i Column
Press ‘<’ Line 1 rl 1
2 1 |
(move the cursor to the preset action 3 | 00 ol s ¢ ¢ FT O 1
area ) 4 L 4
Procedure 2-2: 'l 12'3 1415 6'7'8 ' Column
Press ‘SEL” Line 1 rl 1
2 1
(begin input the target value) 3 “ 00 00Sec |~ T O 1
4 1 J
Procedure 2-3: v 1 1213 4415 161718 + Column
Press 1 for 3 times Line 1 rl 1
2 1 |
(Press ‘SEL’ and followed by ‘T,J 3 | 00 .03Sec|TOI
The digital ‘0’ is changed to ‘3°) 4 1 4
Procedure 2-4: 1 1213 1415 161718 + Column
Press ‘OK’ Line 1 1
)1 1
(Save the input data) 3 | 00 ol s ¢ ¢ FToO I
4 1 d
Procedure 2-5: B 1213 1415 161718 + Column
Press ‘<’ Line 1 rl 1
2 1 |
3 |l oo J@3Sec TOI1
4 1 d
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: 1 1213 1415 161718 + Column
Line 1 1
of 1 1
3 |Bi3 . 33Sec | TO 1
4 1 J
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As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set
as the preset value of them. Next to the step 2-2, to execute the following operation:

Step2-3A: '] 1213 1415 161718 ' column
Press ‘SEL” line 1 rl 1

2 1 A |

3 | Vo1 c F T

4 1 J
Repeat the step 2-3A, the following screen will be shown in turn:
Step2-3B: i 1 1213 415 161718 + column
Press ‘SEL’ line 1 1

| 1

3 | A0 1 c b T

4 L d
Step 2-3C: ! 1243 1445 16178 i column
press ‘SEL’ line 1 rl 1

2 1 T L

3 T O 1 c T

4 1 - 1
Step 2-3D: i1 1213 1415 161718 ' column
Press ‘SEL’ line 1 rl 1

2 1 T L

3 Co01 c T

4 1 - 1
Step 2-3E: 1 2.3 4.5 1 6.7:8 i column
Press ‘SEL” line 1 rl 1

2 1 T L

3 ATO1 c T

4 1 - 1
Step 2-3F: '] 1213 1415 161718 ' column
Press ‘SEL’ line 1 1 1

2 1 T L

3 AQUO 1 c F T

4 L d
Step 2-3G: i 1 1213 415 161718 i column
Press ‘SEL” line 1 1 1

2 1 T L

3 DR O 1 c T

4 L - 1
Step 2-3H: vl 1213 1415 16178 ! column
Press ‘SEL’ line 1 1 1

2 1 T L

3 AS 01 c F T

4 1 d
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Step 2-31I: 11 1213 1415 161718 ' column
Press ‘SEL” line 1 1

2 1 {

3 | MDO1 Sec T

4 1 d
Step 2-31J: i 1 123 4.5 16.7:8 i column
Press ‘SEL” line 1 1

2 1 {

3 | P1 01 Sec T

4 1 d
Step 2-3K: '] 1213 1415 '6'7!'8 ' column
Press ‘SEL” line 1 1

of 1 1

3 | MX 01 Sec T

4 1 d
Step 2-3L: v 1 1213 415 161718 + column
Press ‘SEL’ line 1 1

of 1] 1

3 | ARO 1 Sec T

4 1 d
Next to step 2-3B, the following screen will be shown.
step 2-4B: i1 2.3 1405 16,78 1 column
Press ‘—’, press 1’ linel rl 1

I L

3 A0 2 S ec T

4 1 - 1

Repeat step2-4B (press ‘J” is also available), the preset value of A01-A08 will be periodically changed. And
so on. ‘Analog*gain + offset’ value (V01-V08) and the other function blocks (time, counter...) present

value is set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: i 1 1213 415 1 61718 i column
press ‘OK’ line 1 rl 1

2 14 |
Save the present data. 3 | A0 . SecttT

4 1 d
Procedure 2-7: ! 12'3 145 '6!'7'8 ' Column
Press ‘1 Line 1 1 1

2 |

3 l 33 .338S¢ec j T
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Procedure 2-8: 1 123 4.5 1 6.7:8 i Column
Press ‘SEL” Line 1 rl 1
2l LA I
(begin to edit data) 3 | 3 3 33 ec T
4 1 d
Procedure 2-9: V1 1243 1445 16,78 i Column
Press <1 Line 1 rl 1
2l 2.4 I
(Press ‘SEL’ + < T/’ 3 | 33 .33 ec T
to change ‘1’ to © 2°) 4 1 4
Procedure 2-10: V1 1213 4415 161718 + Column
Press ‘OK’ Line 1 1
2 B { ]
(save the input data) 3 | 3 3 33 e ¢ J|- T
4
Procedure 2-11: i1 12.3 1415 16,78 1 Column
Press ‘T Line 1 r 1
2 2 |
(move the cursor to ‘17 position) 3 | 33 33 ec T
4 1 J
Procedure 2-12: '] 1213 1415 161718 + Column
Press ‘SEL’ Line 1 r_L 1
2 2 4 |
(begin to edit data) 3 | 33 .33 e c [T
4 1 d
2-13: 11 1213 1415 161718 ' Column
Press *1” for 3 times Line 1 r4 1
2 2 A |
(Press ‘SEL’ and followed by T |’ 3 | 33 33 ec T
to change 1 to 4) 4L ow L .
Procedure 2-14: '] 1213 1415 161718 ' Column
Press ‘OK’ Line 1
) 21 1
(save input data) 3 | 3 3 33 ec T
4L o w -+ .
Procedure 2-15: 0 1 2.3 4.5 1 6.7.8 » Column
Press ‘1’ for 3 times Line 1 r 4 1
2 2 |
(this step leads to editing the action 3 | 33 33 ec T
relay) 4L o . L 4
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2 Edit action program and preset the action relay

Procedure 2-16: 0 1 1213 415 161718 » Column
Press “—” 2 times, Press ‘SEL’ Line 1 r 4 1
2 2 |
(Begin to modify ) 3 | 33 .33Sec TOI1
4L o w+ -
Procedure 2-16A: V1 2.3 415 1 6.7.8 i Column
Press ‘SEL” Line 1 r 4 1
2 2 A |
(Begin to modify ) 3 | 33 .33Sec TO1
4101+ -
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: ' 1213 ‘415 '6!7'8 ! Column
Press ‘SEL” Line 1 r 4 1
2 2
3 33 3 3S ec T O 1
4i 0 1 + -
Procedure 2-16C: 0 1 1213 415 161718 » Column
Press ‘SEL” Line 1 r 4 1
2 2
3 33 3 3S ec T O 1
4L o w+t 4
Next to step 2-16A, then “1”, the following screen will be shown.
Procedure 2-17: i1 1213 1405 16,718 1 Column
Press 1 for 5 times Line 1 r 4 1
2 2 |
(Press ‘SEL’ + ‘T A’ 3 | 33 .33SecfFTOI1
to change [ to M) 4mMo 1 L 4
Procedure 2-18: v 1 /2.3 V4.5 1 6,7,8 ; Column
Press ‘—’ 2 times Line 1 r 4 1
2 2 |
(Press ‘SEL’ + ‘<~ —’ to move 3 | 33 33SecfPTOI1
the cursor to digital location) 4M 0 1 1 4
Procedure 2-19: '] 1213 1415 161718 + Column
Press <T’for 3 times Line 1 r 4 1
2 2
(Press ‘SEL’ + T’ to change ‘1’ to 3 “ 33 338 ec L T O 1
‘4 4M 0 4 L 4
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Procedure 2-20: 1 123 4.5 16.7:8 i Column
Press ‘OK’ Line 1 r 4 1
2 2 1 |
(save the input data) 3 | 3 3 33S ¢ec |- T O 1
4M oL ]
Procedure 2-21: ' 1213 '415 '6!7!8 ' Column
Press ‘1 Line 1 r 4 1
2 2 |
(Move the cursor to preset action 3 B3 . 33Sec ToOI1
value area to repeat the step 2-1) 4M o0 4 L 4
Procedure 2-22: ' ' 2 ' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' Column
Press ‘1 Line 1 r 4 1
2l Bl I
(Move the cursor to position ‘2’ to 3 l 33 .33Sec J~ T O 1
repeat the 2-8) 4M 0 4
The detail operation of modify the analog comparator Ax, Ay:
i1 2.3 415 16,78 i column
Line 1 rl 1
2 | A0l VvV |
3 | Ao02 Vv (@o 1
4 L o0oo0.o00v A
step 2-23: V1 1213 415 161718 i column
i, s ‘ ) line 1 1
Press ‘<, press ‘SEL ) { A0 1 v -I .
s 3 | AO02 V FIG 0 1
(press ‘T 4", Select AO1-A08 ) 4 1 00 00V ]
Step 2-24: i1 123 415 16178 1 column
Press ‘«<—’, Press ‘SEL’ line 1 rl 1
(press ‘SEL’ Select A02 — TOI — 2 | AO1 VvV |
C01-AT01-AQO01-DRO1-ASO01- 3 | TO1 VvV GOl
MDO01-PI01-MX01-AR01-00.00— 4 1 00 .00V .
VO1-AO01)
Step 2-25: v 1 1213 415 161718 i column
Press ‘—’, press T’ line 1 rl 1
2 A0 1 \%
(Select TO1~T1F, CO1~C1F, 3 ToO2 V GO0 1
A01~A08, VO1~V08...) 4 L o0oo0.00v
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Step 2-26: 1 2.3 1415 16:7.8 i column
Press ‘OK’ line 1 rl 1
2 | AO0O1 VvV |
Save the present data 3 | To@ Vv FGoO I
4 L 00 .00V 4
Continue to input Function Block
Next Function Block
1 1213 1415 161718 + Column
Line 1 r 4 1
2 2 I
3 l 33 .33Sec }- 0 1
4M 0 4
Procedure 1: V1 2.3 V445 16,718 i Column
Press ‘SEL+T” (Simultaneously) Line 1 _|r 1 -i
2 1
3 |l 00 .00Sec Mo 2
4 1 d
Last Function Block
'] 1213 1415 161718 + Column
Line 1 r 4 1
2 2
3 1 33 .33Sec L- 0 1
4M 0 4 L -
Procedure : 0 1 1213 1445 16718 i Column
Press ‘SEL+’ (Simultaneously) vl -|r 1 -i
2 1
3 |l 00 .00Sec |1 F
4 1 J
Delete Function Block
Procedure: 11 1213 1415 161718 + Column
Press ‘SEL+DEL’ (Simultaneously) Line 1 4
) 2 1
3)C L EAR BLOCK!!
(‘ESC’: Cancel ; 4 E S C ? 0O K ?
‘OK’:  Execute)
Back to Main Menu:
i 1 1213 1445 161718 i Column
Press ‘ESC’ Line 1 L ADDER
2Bl FUN . BLOCK
3 PARAMETER
4 R UN
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Appendix: Keypad Programming

Change Function Block Category:

11 1213 1415 161718 ' Column
Line 1 4

2 2{

3 | 33 .33Sec [HHO 1

4M 0 4 L 1

Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX,AR%

Step 1: vl 1213 1415 16178 i Column
Press ‘SEL” Line 1 rl 1

2L o w

3 000000 @o 1

4L o w L+ 4
Step 2: 1 2.3 4.5 16,78 , Column
Press ‘SEL’ Line 1 r Su—Su 1

2 1

3 1 00 :00 L-o 1

4 1 00:00 4
Step3: V1 1213 1415 161718 i Column
Press ‘SEL’ Line 1 rl 1

2 | AO0O1 VvV |

3 l AO02 V }-o 1

4 00 .00V
Step4: ' 1213 1415 161718 ' Column
Press ‘SEL” Line 1 1

2 | 1

3 | FiE o 1

4 1 d
Step5: '] 1213 '4'5 '6!7'8 ' Column
Press ‘SEL” Line 1 rl 1

2 14 101—1011 |

3 | { Filo 1

4 iwo9_—woo9
Step 6: V1 1213 1415 161718 i Column
Press ‘SEL” Line 1 rl 1

2[L o w A FQoO 1

3L o w 000000 FBo 1

4Low+ 000001
Step7: 11 1213 1415 161718 ' Column
Press ‘SEL” Line 1 1

R 1

3 Lowd{ Qo1 —Qo1 o1

4 1 d
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Step 8: 11 1213 1415 161718 ' Column
Press ‘SEL” Line 1

2 { 00000 -|~Nop

3 | 00000 FABlo 1

4 4 00000 A
Step 9: ' 1213 '4'5 6! 7! ' Column
Press ‘SEL’ Line 1

2 I- 00001 -|-N0p

3 | 00001 FMIBlo 1

4 X+ 00001 A
Step 10-A: | 1213 415 16178 ' Column
Press ‘SEL” Line 1 r 1

2 | 00000 FNo p

3 | 00000 FrBlo 1

4 1 000 .01 1
Step 10-B: /1 2.3 405 1 6.7.8 » Column
Press ‘SEL + —’ Line 1 r 1

2 | 00001 FNop

3 | 0000 . FrBlo 1

4 4 000 .01 2
Step 11: i1 1213 1415 161718 + Column
Press ‘SEL” Line 1 000O00O0

2Low~{ 00000

3L o w 00000 FMBE o 1

4 1 00000
Step 12-A: '] 1213 1415 161718 + Column
Press ‘SEL’ Line 1 r 1

2[L o w A 00000 FN o p

3L o w 00000 FARIO 1

4 1 01000 A 1
Step 12-B: ' 1213 1415 16178 ' Column
Press ‘SEL + =’ Line 1 r 00000 1

2[L o w A 00010 FNop

3Lowi 01 .00 jA-Ol

4 00000 2
Step 13: ! 1213 415 16178 » Column
Press ‘SEL” Line 1 rl 1

2 | 01 |

3 | 0001 FMBE o 1

4 1 DR O I 4
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