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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) NO
FBD: 250(MX01~MXFA)
AR(Analog Ramp) Ladder: 15(AR01~AROF) NO
FBD: 30(AR01~AR1E)
DR(Data Register) 240(DR0O1~DRFQ) NO
MU(MODBUS) Ladder: 15(MU01~MUOQF) NO
FBD: 250(MU01~MUFA)
Block Logic function: BOOLEAN NO
B B 260(B001~B260)The capability 0fi99(B01~B99)The capability of each
each block is alterable, and the total|block is fixed
capability of block is 6000bytes
PMO5(3rd) PMO05(3rd) can be used with allPMO05 can not be used with SG2 V3.x
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The SG2 tiny smart Relay is an electronic device. For safety reasons, please carefully read and follow the
paragraphs with "WARNING" or "CAUTION" symbols. They are important safety precautions to be aware of while
transporting, installing, operating, or examining the SG2 Controller.

III WARNING: Personal injury may result from improper operation.

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

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

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

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

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

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

III Improper wiring and installation could lead to death, serious bodily injury or considerable damage to property.
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.

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

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

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

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

A It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in
case the SG2 smart relay operation must be shut down immediately.
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Examination before 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 Eco if you find any abnormal conditions as mentioned above.

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

Disclaim of Liability

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

editions.

SG2 Model Identification

ElNEIEREN S
Controller Type J

YO Count:
8 = 8 points (expansion modules)
10 = 10 /O points

12 = 12 /O points

20 = 20 I/O points

Input Power:

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

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

— Qutput Type:

R = Relay
Form Factorr —— T = Transistor

H = Encased / LCD & Keypad
V = Encased /LCD, Keypad & RS5-485 Communication
K = Encased /Blind (no LCD & Keypad)

C = Bareboard
E = Expansion
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Quick Start Setup

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

Install SG2 Client Software
Install the SG2 Client Software from CD or from the free internet download at www.teco.com.tw

# Setup — SG2 Client E0X

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

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

Click Mext to continue, or Cancel to exit Setup.

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~ Lo — LV

L1

100260V~ & | by &
50/60 Hz N

L ™ + -
AC N DC .y
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Connect Programming Cable

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

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

T LAD Version:
File Edit Buse=isla® Tiew Help

Hew CLr1+H ¢ Wew FED

) Version:3.3a

NEW

FUNCTION
oelic 1)) BLOCK

PRIOGHRAM PROGIRAM

OFEN OFEM
LADDER FUNCTION
LoGic 4 I"O BLOCK :E)'

PROGHAM PROGGRAM

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

Link Com Port
—aelect COM Port

Port: IIZIIII'Il j

—Maode
i Single
" Search ID ||:|

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

Write simple program

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

LAD Yersion:

-ll @l o EEEE e CEEE NG

Coil/Conta pacity: LI00 free space BC Moda: A

Symbol:

F:lsed 001
I:1234568789ABC

Z:1234

o2
X:123466TB0ARC
Q:12346678 FP:1
Y:1234567804BC z e | O R
Internal auxiliary relay
M:123466TE0ABCDEF . " lm—;| ol § 5

T:123456780ABCDEF
Contact Type

£:123456789ABCDEF L) & =@ - - s yor SR

R:123458789ABCDEF .

G:123456T8OABCDEF Ll T
CH Cancel I

H:1234667809ABCDEF .
00T
L:12345678
D: 0 008
More. ..
02
b

2

L@..M;o 41‘-3-0-!%.4:-10 o ol o) 4B ) 3 L 25 190 ) 1 5 ) 8 8 o

[Wer:3.2 [Status:Stop | ONLINE | Model:SG2-20VT-D 1D:01

none. gen

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
B Y EEE R oSN e xEE e
Coil Contaot: Capacicy: 1197 Zres mpace PC Mode: A
Symbols !?1 ,fﬂ_____._ﬁ__.\
*: Used 001 _{ | \—_//
1:1234567894AEC
Z2:1234 G
K:12534567824A6C
Q:12345678 P:1 003
¥:123456783ABC
M:12345678FABCDEF L.l 004
EH

T:123456789ABCDEF L./

Q05
C:123466780ABCDEF Ll
R:123456782ABCDEF .l

006
G:123466789ARBCDEF L)
H:123466780ABCDEF L.l e
L:12346678
D: 0 008
More...

g

w

< >
A HE 4 4Pl b0 HFo dFro o HFro R0 dFo PSS E R SR E S F !8‘ HifE kA
none, gen ¥er:3.2 |Status:3top OMLIHE Model : 562-20VT-D ID: 01 "

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.

D56 EEH - DEEE 8ENEes e Bas |

1Used 001 |
I:1254066789REC

*

Z:1234
a»
¥:123456T8OABC 2 | |4 |m Iz e ¥
- Output Type
Q112346678 P:1l ~
(@ =[ " Resst
~Sec (™ P

Y:1234B6789ABC

M:123456TRBSABCDEF L.
E

T:123466789ABCDEF .
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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 ¥iew Help

@ [El l Moni tor %
I: Simulator =
Coil/Cont: Simulator Contrel
Symbol:

Bun Ctrl+R
*:U=zed ¥ Stop CarldT
I:12345¢
Z:1234 | guit Cerltd
X:12345¢  Fead

frite
Q:12345¢  grpoger.

* Analog Set. ..
T:12345¢ P
assword. . .
. Language

M.i2345E Modul e Szgtem Set. ..
T:12345¢ Link Com Port...

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.

EHEEHN @@ NEpE e N EE

Coil /fCantact:
Symbol:

Capacicy: 1196 fres space.

Q.‘%

*:Used
I1:1234567804ABC

£:1234
H:123456T894ABC
Q:12345678 P:1

%
T:123458T894EC
M:123456TEQABCDEF L./

*
T:123456T89ABCDEF ..

C:123456 T80ABCDEF L. 2 ﬂ

RE:123456 T80ABCDEF ..

Do you want to read program from Module 2

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

007
L:12345678

Db: 0 008
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f. On the Input Status dialog, click on MO01 to activate the contact MO1 which will turn ON the Output Q01 as shown
below. The highlighted circuit shows the active part, and the first Output (Q01) on the connected smart relay will be

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

o

Coil/Contact:
Symbol:

*: Status ON
I1:1254567T89AEC

Z:1234
X:12346567854BC
Q:12348678 P:1
*
T:12534567894EBC
M:123458780ABCDEF L.
*
T:1234568TE0ARCDEF L.l
C:123456TE0ARCDEF L.l
R:123456TE0ARCDEF L.l
G:123458TSOAECDEF ..

H:123458780ABCDEF ..

L:123466878

Capacity:

11%& free space.

Input Status Tool

l1 &2 3 456 785 894AFC

T 7 () 3| (A (7 A (8 ] 2

x [0/ @[ 00 6|6 06 0@

z A4 @[
1]

1l 2345 6 7 8 24BC DE F
e | (8] 3] (A (A1 (2 (2 [ 3| (3 (A (A [0 (4 )
wox »| A\ (A (0 (@ (A1 (2 (3] () 3] () ] 17 (2 3 @)
006
0aT

008

ool
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General Specifications

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

Power Supply

Input Power Voltage Range

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

24V AC Models: 20.4-28.8V

Power Consumption

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

Wire Size (all terminals)

26 to 14 AWG

Programming

Programming languages

Ladder/Function Block Diagram

Program Memory

300 Lines or 260 Function Blocks

Programming storage media

Flash

Execution Speed

10ms/cycle

LCD Display

4 lines x 16 characters

Timers

Maximum Number

Ladder: 31; FBD: 250

Timing ranges

0.01s-9999min

Counters

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

Resolution 1

RTC (Real Time Clock)

Maximum Number

Ladder: 31; FBD: 250

Resolution

1min

Time span available

week, year, month, day, hour, min

Analog compare

Maximum Number

Ladder: 31; FBD: 250

Compare versus other inputs

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

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

Pl, MX,AR,DR ...

AS, MD,
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Environmental

Enclosure Type

IP20

Maximum Vibration

1G according to IEC60068-2-6

Operating Temperature Range

-4° t0 131°F (-20° to 55°C)

Storage Temperature Range

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

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

Input Signal "OFF” Threshold

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

Input Signal "ON” Threshold

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

Input On delay

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

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

Input Off Delay
120VAC: 50/45ms 50/60Hz
24VAC: 3ms
Transistor device compatibility PNP, 3-wire device only
High Speed Input frequency 1kHz
Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required

Analog Inputs

Resolution

Basic unit: 12 bit
Expansion unit: 12bit

\Woltage Range acceptable

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

24VDC when used as discrete input;

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

Input Signal "OFF” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal "ON” Threshold

> 9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

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

Contact material Ag Alloy

Current rating 8A

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

Maximum Load

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

Maximum operating time

15ms (normal condition)

Life expectancy (rated load) 100k operations

Minimum load 16.7mA

Transistor Outputs

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

\oltage specification 10-28.8vDC

Current capacity 1A

Maximum Load

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

Minimum Load

0.2mA
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Product Specifications

Part # Input Power |Inputs Outputs Display & Keypad|RS-485 Communications Max 1/O

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

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

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

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

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

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

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

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

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

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

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

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

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

Expansion Modules and Accessories

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

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

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

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

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

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

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

SG2-MBUS b4 VDG Communications Module, RS-485 ModBus RTU slaver

SG2-DNET Communications Module, DeviceNet Group?2 slaver

SG2-PBUS Communications Module, Profibus-DP slaver

ENO1 Communications Module, TCP/IP

GSM Communications Module, EGSM 900MHz, DCS1800MHz

SG2-PL0O1 SG2 Programming Cable, SG2 Programming software

SG2-PMO05(3rd) SG2 Memory cartridge

OEM “Blind” Models, No Keypad, No Display

SG2-12KR-D 6 DC, 2 Analog 4 Relay X N/A 36
SG2-12KT-D 2AVDC 6 DC, 2 Analog 4 Trans. X N/A 36
SG2-20KR-D 8 DC, 4 Analog 8 Relay X N/A 44
SG2-20KT-D 8 DC, 4 Analog 8 Trans. X N/A 44
SG2-12KR-12D (12vDC 6 DC, 2 Analog 4 Relay X N/A 36
SG2-10KR-A 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, 2 Analog 4 Relay X N/A 12
SG2-12CT-D 24V 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
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SG2-10CR-A 6AC ARelay X N/A 10
100-240VAC
SG2-20CR-A 12 AC 8 Relay X N/A 20

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

DIN-rail Mounting

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

CONNECTOR

Input X1 X2 X3 X4

A D

L2 131415 16 AL A2 “

| 56 5855555 PRESS-BUTTON

VH DC 24V Input 8x DC(ALA2 0~10V) V\ 6%) AC 1007240
TEC® -
‘%%§§% w%ﬁﬁa
D g j‘_ —
SG2-12HR-D S e oa
9RO

‘ Output 4 x Relay / 8A MEMORY |

Din Rail

(7]

e



http://www.cvisiontech.com

Chapter 2 Installation

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

1112 13 14 15 16 AL A2 Input X1 X2 X3 X4

0000000000 || #% 0000 Mounting Clip
DC 24V Input 8 x DC(AL,A2 0~10V) L N AC100~240V
00
* TEC® TECD }

D

— .

SG2-8ER-A
SG2-12HR-D Output 4 x Relay !

Output 4 x Relay / 8A H WE 10RY H QV/?O(%/ZQ \M

P I e

j o

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.

U
()

5000005000

DC24V INPUTBXDC|AT,A2 1-10V]

TEC® , MLX20(#8x32)
OON
el
N4

SG2-12HR-D
‘%@@ W O 0O

™ (6]
00 OBOBOEE e S50
4x Al
DC 24v Input 8x DC(Al,AZ 0~10V) ﬂ: L N AC100-240V M L” >< 2 O < # 8 >< 3 2 >
= @®
TEC® @

PN @
& -

SG2-12HR-D

CONNECTOR

Output 4 x Relay / 8A I WE MORY I

P P P P =% %
= 2
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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.

and loads.
Wire size and Terminal Torque

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

[ T N ]
= D=

mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5
AWG 26...16 26...18

0.14..2.5 | 0.14...15

26...14 26...14 26...16

= @C(@

35 O c Nm 06
(0.14in) &) lb-in 5.4
Input 12/24V DC
— 010V Analog. — 010V Analog
1 2 1 2 3 I
\ | \ \ \ |
Sibsitibs] 2P a4 n
—=L —
- —
—oLy” Q+ o P D- el
Tor %5 T 4g RARBRARRERRRR
=2y PN == N D o
50 20000000 00 0000 0000 0OOOeeee

sy e L
12 POINTS 20 POINTS
Input 100~240V /24V AC
2y~ LILY @ Ly @

or
100260V~ X0

RRRARRR 1 RRRRRRARARR
e 22 I 22 ) 1Y Y

Q0 Q000OQ0D 0 QY VRVQY V08 e
N @’/ N — A\\ J—

7
~—

10/12 POINTS 20 POINTS


http://www.cvisiontech.com

Chapter 2 Installation

Sensor Connection

Fuse 1

- 2LV + —
or w
12V —

o ol e ©
BK |BK
(I 1
\/

00 00000000

\;Eiiij;jﬁZ@ﬁﬂﬁ/ !

Output (Relay)

Output 4 x Relay / 8A @

29 @@ 29 29

12260V ~ L/« !

— ™ i

50/60 Hz [% i ;

or 12,125V — N/- ,,j: i
C2LOV 50/60 Hz ~ 1 12...125V —

Output (Transistor)

— S —
— -

OUTPUT 4 xTR/0.5A

0O QO VO QO

o o o LTI EI AT
H (% vaf vaf vaf (2% vaf vaf 2

o |

o Yoo Tos  tos w_tor Yoo _fosn _fos _Yos _fos _‘or __ fos
. © 7 T
2L\ —— — : !
{1
or %j ? S !
2V = - o o

10 Link OR Remote I/0 Link

A A0 W A

Al A2 A3 A4 / Al A2 A3 Ad @ ( Al A2 A3 Ad

H@@@@OO@@ H@@@@OQ@@ R H@@@@OO@@

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

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

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

®-Inductive load

©®-Comply with standard: EIA RS-485.

K 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(1Hz), SG2 is running

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

* —Illogicality in user program

—Expansion model error

—RTC error
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PC Programming SOTtWaAre “SG2 ClIENT.......cooiie ittt sne e e s 21
INStAlling the SOTIWATE ......eiieiiieiiciecieceee ettt et e b e e te e se e s e e beesseenseenseenseenseenseensenn 21
ConNEecting the SOTITWATE ........ccuiiiiiieiiee et s e e et e et e e tbeetbeessseessseesssaesssseensseensseensses 21
SEATT SCIEEIL ..e.uveeutieitieiteeit ettt ettt st ettt st st st st e sae e sbe e s bt e saeesaeesb e e s bt e sbe e bt e bt e saeesaeesaeesueesanesanesanenae 21
Ladder Logic Programming ENVIFONIMENT ..........cceeviiiiiiieiieiieeieeie et eite e seteseteeeeeseaesenessaessaesssesnsesnsenns 22

Menus, IconS and STAtUS Bar.........cooouiiiiiiiiiiic et 23
PrOGIAMIMINIE . ... .eeutieitieiieie ettt ettt et et et et e bt et e e st e st e see st enseenseenseenseenseenseenseenseensean 24
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Writing Program t0 SMATt TRLAY ........ecieruieiieiieiieriieeie ettt ettt et et ebeete et e sseesaeesees 26
Onling MONItOTING/EAItINEG . ... .ccuviiiieiiieiieriieieieeieee ettt ettt et e bt eteebeebeesbeesseesseenseenseenseenseenseensen 27
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SIMUIALION MOAE.....cutiiiieiieieeiieie ettt ettt ettt e e teebeesbeebeesbeesseenseenseesseesseenseesseesseensesssesssenns 42
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PC Programming Software “SG2 Client”

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

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

1. Easy and convenient program creation and editing.

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

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

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

5. Real-time communication allows the user to monitor and force 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.teco.com.tw

#® Setup — SG2 Client =3

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

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

Click Next to continue. or Cancel to exit Setup.

| Next > |[ Cancel

Connecting the Software

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

=

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

following functions
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TH 562 Client

Hew CtrltH * Hew FED
Citrl+0 Hew LAD

NEW

FUNCTION

" Logic Q)

PHROGRAM

OPEN

LADDER
oaic 1HO

PROGHAR

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

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

Open Existing File
Select File -->0Open to choose the type of file to open (Ladder or FBD), and choose the desired program file,
and then click Open.

Ladder Logic Programming Environment

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

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

Select Nodel Type §|

Specifications
*a sneanass | |SGZ-10HR-4A:
= = (1) Power : 100-240 VAC

e Po®| | (2] Imput : Il-Is
30?’ [3) Output : 4xRelay/ /54

EaEE (4] analog @ Ho

Fgp— . (5} RTC

i Tea

(6] PUM Qurput : No

) (7] lEHz Input : No
Firmware (8] High 3peed Comm. : No

3% - (9) LCD/Eewpad : Yes

[(10)Extension : Ves

DI/D0 Select Type
T ¢ |562-10HR-A -

¥:00-00

¥:00-00

Cancel |
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Menus, lIcons and Status Bar

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

designated by a “*” symbol below each address.

. Amount of free programming memory available.

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

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

~N N L b

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

AD milp
File Edit Operation VYiew Help 1
EECIZIIGEEC]E
= =7 .
Loxl/Contact: w
Symbol:
*:lUzed 3 S
T:123456T8948C
2:1234 002
K:123456T89ABC
Q:12346678 P:1 003
Y:123456T7894ABC
M:1234567894BCDEF Ll 004
T:123456TERABCDEF .|
005
C:123456TE9ABCDEF L)
R:123456T89ABCDEF .l
ey
G:123466TE2ABCDEF Ll
H: 123456 T80ABCHEF L]
007
L:12346678
D: O o8
More. ..
003
6 A
£ >
1R G2 e Y T G | (% DR Ao D'u|.-l.:.N|
FIF FEE P ok
Tone. gen Ver:u.x Status:Stop OFFLINE Model:562-20VI-D ID:01 | 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.

-{'-'I.MJ Version:

@l@lf\@@l@aﬂ@@ B e = = (el
Coil/Contact: o1 apacity: 1199 Free space PC Mode: Progras -~
Symbol
#:Uzed 0L
1:123456T89ABC .
' Click & Release
2:1234 - bR
#: ")
X:123466T80ARC : L
Y:123456 789ABC 5 z ) le | LI | I
. & i 1 Idcernal aumiliary relay-
Liaadaﬁ?as,\a DEF Ll : ni‘m e —
T:1234567ROABCDEF ) ] -
m# Conchet Type
C:123458789ABCDEF L i = s:?"a - - 5T WoT -
R:123456T89ABCDEF L) ﬁLﬂ k
G:123456789ABCDEF .| ' Fr’:‘b
p o Cancel
H:1234567T89RBCDEF Ll § oo ——
L:12346678 '
]

b 0 : o
More. .. !

f .

1| Click & Drag

f . @

>
ﬁ-@ Ao 4 @ﬁ 40 HErol liFol dhol 4F 1! IS B 5 E 3B R Pe e

iovie. gen Veriw.® | Status:Stop | OFFL; [ Hodel:S62-20¥1-1 ID:01 1

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

coils.

File Edit Operation Yiew Help

I@IIIE*@@II@l@lllﬁhﬂﬂl

1156 fres space

Coil/Contazt: Progras A

Srabol:

*:Used
1:123456789ABC

Z:1234

X:125d66T89ABC
Q:12345678 P:1
Y:123456789ABC

W:123466TBIABCDEF Ll

* #*
T:123456 TEOABCDEF Ll
£

C:123d66TESABCDEF L]
R:123456TBOABCDEF .
G:123456 T69ABCDEF .
H:123456T82QABCDEF Ll
1:123d5678

i 0

More. ..

! S S o o

nom (El'l

Q01 _”

MOE r.cAn
w2 [ 4

00y

004

o

Ver:x.x

} o 50 o il 0 e R LS BB TR I 2 WG D

Status:Stop | OFFLINE | Model:S62-20VT-D

Coil columm
for output

A
- P !
L(A!. & ¢L.. \\ X

m:0l
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Simulation Mode

The SG2 Client software includes a built-in simulator to test and debug programs easily without the need for

downloading to a controller. To activate simulation mode, simply press the RUN icon. The program below is shown

in simulation mode, identifying the significant available features.

File [Edit Cperation Yiew Help

fres

j3L i FC Hode fimulacor

BEE EE - » BEEE o(@NEs=eN 2

M3l T0L

Toggle simulation |

¥ Statusz ON 1 _| }_ I 1‘_-_';-
I1:123456T8HAET
_‘riﬁ

z:1234 o

X:129456TESABC /1-———_._—.?\\
=47 ToE ] -

| P 14 52,00 s by oo |

G:12345678 P:1 003 _H' ——1eF 8500 MJ os.00 [ T
= 3 To4

¥:123456T89ARC
High light coil
to view current

M: 123456 TEQARCDEF ) 1-23 43 678 SA

B C

: : QREBEE A RERRE

TII2O4SOTEIARCORF Wl |y I\ Bl A Al I L R
C:129456T82ABCDEF Ll z (AR

o 345678 SABCDET
R:123456TBOABCDEF ;’E'E LE [EBEJE_[H E [H [E_ E] Efﬂ
G:120456TBAABCDEF L [nox = ;J[ﬂ 13 [l [ 66 66 @06 EE

Active circuits

change color

Hi123458TEOABCDEF Al
007
L:12345878
b: Force 10 points
008
Ll e I T ¥ B | R R 151 it i
4 HiE HE | RO SO R0 SO D] G O A0 | R O SO G 10 =0 0 0] =0 10O =0 | = Bz !
none. gen Ver:x.x Status:Fun DFFLIKE Model:552-20VT-D ID:01

Establish Communication

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

T LAD Version:

File Edit BeERE$0EN View Help
|
W Simulator

ot pntac Simulator Control
Symbol:

Fun Ctrl+F
*:zed v Stop Ctrl+T
I:1254667
Z:i1234 Quit Ctrl+g
1234557 Link Com Fort ['5|
4 Select COM Port
Q:1234667%
Port: |C|j]-[l j
T:123466% RTC Set...
Analog Set... Hode

M:1234667 (*+ Single
T 1:2343;6:' Language (" Search ID

H i

— Module Swstem Set... |
C:12345867 Link Com Port...

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

“link” button.

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

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

j' LAD Version:
File gdit . (el View Help _
Aomitar CEIRECEEREEE

Capacity: = ]

Simulator

Coil/Contac ’ E 118
' Simulator Control

Symbol: MO1 Write
Fun Ctrl+R
#:Used v Stop Ctrl+T 001
I:1234667%
1108 * 4 L1 Has
Ei12ad Quit Ctrl+Q 002
H:1234567 Read 5%
!
Q:1234567% Conpare. . . 003
¥:123456% RIC Set...
Analog Set...
M:1234567 Password. .. o
T':;Zﬁdzﬁt Language
) [ Module System Set...
¥ kxk 005

C:123456% Link Com Port...
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Online Monitoring/Editing

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

File Edit Operation ¥iew Help

EEREE«» BE50ea(semexaa e

Co: Contact: s — 1151 fres spacs. PC Mode: Monicor -~

o Toggle Run/Stop _ |[if: oL & [f”" } o1

#; Statuz ON I
I1:1234568T894BC

HOS

002 _H—

123456 TBRARC
=07 To3 .1’ ‘”'\
no.29 o3 1 q00. 00 To4
112345678 Pl 003 | P 05.90 06.00
X4 |1a1

E:1234

£

=]

p—

YT:123456TESARC D
Input Status Tool \—._._.__.-—/
M:123456TE9AECDEF L. 1 23 45 &7T8& 5ABC A_Cti\.’e Circuits
T':?Sd 56TBOABCDEF .l * A A 2 A 1A A | - H : H
» x (7| 7 (A| (/3|3 () (3 0] 0 (2] @ change color High light coil
C:123456T89ABCDEF L Fe—r— _ to ‘;rie“; Cuﬂent
R:123456T82ABCDEF L. :JIV
.'r_
G:123456T89ABCDEF Ll Analog 7
H:123456T89ABCDEF L.l / _!U
L:12345678 . 10 voint Status bar: filename, version. mode,
. orce 10 points . . .
o8 online/offline, SG2 mode and ID#
More...

Show Current
009 w
T b = [+] Y M T [ K [r] I H & [ AE [HIG [PT) M (AR - OFE R A lel Ingl F
dH HE HE | R0 R Ho! ko) i) el HE ol |8 [ [ Lo (5 B (5] ) 155 L&) (5 ) | =5 (14| Pt e |

none. gen Ver:x.x Status:Run OHLIKE Model: SG2-20VT-D ID: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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Operation menu
The Operation menu, includes several system configuration functions for both online and offline setup. The

following explains the details of each function.

Functional Description

s Ticw Help

Online function for runtime monitor when connected to a smart relay

Monitor

Simulator Offline function for testing and debugging a program

Simulator Contral Self-motion simulator control

Control running or simulator if not connect a smart relay

Fun
¥ Stop Stop running or stop simulator
Simulator control power down
Pause simulator
Guit Quit monitor or simulator mode
Read Read program form smart relay
Write Write program to smart relay
Compare. .. Read program form smart relay and compare difference with PC program
RIC Set... Online function for setup of the Real-time clock/calendar
dnalog Set... Setup analog input AO1-A08 gain and offset

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

Language
Module Syatem Set...

Change SG2 smart relay menu language

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

Link Com Fort... Select the port communication with smart relay

Compare [§| RIC Sct ]
— Time Het
Index | Line | Deferent Type | ek j M
ool ooz Coil o
Hour : Mirmt ]
002 002 Coil ouz:Kimte | B
003 00z Coil Year.Month.Day [ 11 . [ 3 . [ 17
oo4 ooz Functicn Bleck - -
Daylight sawing
005 003 CR Line .
006 003 Parameter Hode: [HD =
Jummer
m o xf o mf
Winter
M: D:
Cancel
Analog Set §| Nodule Sy=tem Set g|
Rl a5 det ID Remote I/0

Gain(1~999): |10 Gain(1~999): |10

(+ NO
Current ID: 1 >

Offset (-50~+50) : |+0 Offzet (-30~+30): |+0 " Master
New ID({00-93): 1
a2 b1 (" 3lawve
Gain(1~999): [10 CLEriR I 10
Set Expand I/0 Others
Offaet (-50~+50) ¢ [+0 Qffset (-50~+50) 2 |+0 [V M Keep
I/0 MNum: 1 -
23 27 [T C Heep
in(l~ z Gain (1~999): [ Back Light
Gain(1-999): |10 10 - T/0 Alar: -
Offset (-50~+50) : [+0 Cffset (-50~+50) = |40
R3485 Set DE. Format Set

24 BB

Cancel |

Gain(1-999): |10 Gain(1-999): [1g Comm. Mode: |S/H/Z2 - * Tnsigned
Offaet (-50~+50) : [+0 Offset (-50~+50): |40 Baud Rate: |35400 - " Sigmed

Set Cancel
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HMI/TEXT

This function block can display information on 16x4 LCD screen:

1. Preset value or current value of function blocks, such as Counter, Timer, RTC, Analog comparator and DR register

etc. Under running mode, to modify the preset value via HMI is available.

2. Coils status, such as input coils I, Z, X and auxiliary coils M. Under running mode, to modify the M status via HMI

is available.

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

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

mgperation ¥iew Help

Select Model. .

coil] Heypad
yub| ¥ Ladder

Undo Ctrl+Z

X]

Q1 Symbel..
Data Register Set. ..

il Analog Ouput Set.. .
I/0 Display Set...
M:1 i
v 3-Contact

T:1, G5-Contact

C:123456789AECDEF ‘,.J
R:123456759AECDEF ‘,.J
3:123456789ABCDEF “J
H:123456789A4ABCDEF ‘_I
L:12345678

D: 0O

HMore... |

HMI/TEXT setting (step 1~7):

| I |I01l(unit) ¥

Gl Compare IGM Reference{unlt}_]

KELLC —_— HO1 |Hoz |03 |mo4 |mos |mos | Ho7 | mos 4 [»]
I:1 i
Clear Comments
C S
R — jTimer = "|T0L Preset(unit) ¥
xryf FReplaee . dounter [co; Current (unit) i
I grc 1 [Ro3 presec -
I i

-

|| M [uoz

@l”i.‘l]fi’i‘i‘i“ b
Ai

: (¢ Multi Language (= Chinese(fixzed) ( Chinese(edit)

I Text Input 4
PY#5%8° ()*+,

DEFGHITELNNOPQRSTUVWXYZ[\V]0_
hiiklmnoparstuvwxvz+ |26 "4adaadcéeelin

1
1
I
|
: ifadENvadaanaAMUORARF™ QCELNOSZZQCanP
| sZZABBTHEEH(SHHKI[HHOHPCTV@XquﬂllHBEDﬁ
1

: w IAO.‘S 3 w7
[ — .

| X xﬂ.‘i(unil'. 1 = Clear Cancel
I

i

[

-./0123456789:; <=>7?@ABC
\abcdef:g

¢ ER"° QBY$2T¢VEEE¥CG-

e ..¥unnﬁE'

I@l@&lé %IEI

olf

Hgmﬁﬁkw@@@@u

spacity: 1177 fres

‘l'ex;: Input
hragnet (e, =

DEFGHITKLHNUPQRBTUVWXYZI\]@_
hijklmonoparstuvwxvz+s|+06 484443

@ hmiti Language \(; Chinese (fixed) (" Chinese (edit)

N

\

#:Tsed 001 |
1:1234567894BC

ok
2:1234
%:12345678
Q:12345678
viizsassrsd B9 |Ho2  |mo3  |mos  |Eos |mes  |mer  |mee 4 4
H:12345678

T01=50.005ec (@ | T=er [101 Carrenc =
T:12345678 . Cotmrer- —|T01 Preset(unit

S TOL=t#. ##Sci‘ @ -—---._ T01 Currems.(\miz:)
C:12345678 TEST#TOl#‘__ ______ paal

3 G Compare |I02 Preset(unit)
BELEARAE: ‘l\ T02 Current(unit)

. b T02 Current
| B::Splﬂ{ 1 | vi T03 Preset(unit)
Hi12345678 T03 Current (unit)

1 Anaiog Divpley Set...| . | s
L:12345678 Phdne Numbery . =
D: 0 @| \ M'1| 2 [ﬁ ﬂl Cateel

'
I ~

Edit Contact/Coil

1 |e |

EMI display page

|a

B {ﬂ—_v_] (01~1F)

Funccion
Mode [1 w

Display

/0123456789 ;

Display timer, counter, RTC...

used in program

(1-2)

011

Cancel
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@ Enter HO1 coil

® Into HMI/TEXT edit frame

3 Choice the “T”

@ Choice the “E”

(® Choice TO1 current

® Choice TO1 current (unit)

(@ Choice TO1 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.
Stop display Run display

unumf -s_s:_ — | | Acweay AT I, Press “1” or “|” to choice the nearest H coil
.TEC@ . TECQ I, Press “SEL”+“1” or “|”and “OK” update TO1
T01=50. 005=c ?0? T01=50. 00Sec ?‘)ﬁ preset value (In this example, 050.0 can update, TO1

ngﬁ?ﬁifsec Q e ng;g%iossc c e preset value depends on HMI/TEXT edit frame

&OA &OA setting.)

SGZ-10HR-AL SG210HR-A

Quiput 4 Relay/on Qutput 4x Reloy /#A

Build-in ASCII code and multi-language characters:

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

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

Language Set [} - Text Input ;
men dhureters

- l“#$%&" (D*+,-./0123456
;ﬁiﬁﬁs DEFGHITKLUNOPQRSTUVWXYZ[\]1B_"abcdefy
S orares hi .ikf}fnopqrstuvwxvz" |»6 " adaasaeeceiil
Pl 1&q@gﬁtqggqqqgQQﬁﬁﬁjﬁﬁggkﬂggzgqgqu%
i $2zABBTAEEX3MUKINHONPCT V¢ XUYDMBHbINA,
(* PORTUGUESE T e EQ"aBY Tl VEBAFC A T J¥QARAE
(" CHINESE (Simplified)
,'.p_EOEsEI______j Text Input
1£‘Eﬁ$§ - : P "#$%&" ()*+,=. /012345 Turkish characters
Lﬂg@@ﬁg...[; DEFGHI TKLMHNOPQRSTUVRX Vo rrTo—=avcaeTs
hijklmnoparstuvwxvz+ |6 "adasaseéeeiil
Selsat TV Biisnsge ifFAAENvadagadnlonnkf¥acELuGsZzacetne
$2z8BCCDEFGGHIITELNNOOPRSSTUUVYZcE1

tsti | ¢EQ"aBYSITIVERR¥Co-*+nT ¥uRAAE

85 Built-in Chinese characters, which read as following left of the HMI/TEXT editor window;
60 characters which user define, edit step 1~6 as follows right of the HMI/TEXT editor window.
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Bl [wz |mos |moe [Hos |moe  [mov  |mee 4l]
Timer b
Counter ’—L|
RIC -
G Compars -
HOL |unz |mos |mea |mes |mos  |mor |mee  «|» [~ Display ] =] w[ =l =]
- Analog Display Set... = == =
] Timer 'I S ¥ i EY || |
Cownter [+ = add £ = Clear | cancel
= : z C=)
T Text Input 6
[~ Display 2 | ] mi ﬂl :! l \
Analog Display Sgrud =l = = .
Phone  Mumber 4 | _' } = _JI '—! ‘\
ﬁl = Clear ] Cancel “
- = \ 9
" Multi Language (= h!.‘.é‘?ﬁ_{fi:“.@i- (" Chinese {=dit) (hinss=e Display .
T“"-'I:NP“': ) i‘ﬁ»\i&(?i-..‘__‘ﬁ ~!;mt |
 $N: LI B B X E
& 1T IE CF&FaEEsdik P e P!
FESE IREEFTHBES S< 4 T i
WESE EoFUBHENS =4 ezese| [ ] cascell
- i

Setting telephone number (GSM module SMS function):

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

HMI/Text X

B0l |mo2 |mos |mos |Hos |mos _|mo7 |moe ¢|»] )

o l — T I g Linel set telephone number (shown as [1).
I 1386111 l ’,’fi’m |T01 reset (uaidy ] =l Only set by dialog [ and max 15 number
: Analog Alarm! , ,] Counter ICOZ Current (unit) \‘1] characters.

i R t#H01 b RIC  [Ro3 cu - . . : :

! ;z;_ BE BV @ i | = —'J Line2~line4 set text information (show as
R s TR UM S IS8 - G Compare IGG4 Reference (unit) :! .

T . ’ i [1), include preset value and current value

¥ Display . .

el 5 101 (unie) >| DRfos ~|[current(u v] of function block, coil status (shown as [])

Analog Display Set... = .

M\ MO1 | A v |A0L( ]
TR T \l x| x|a01(unic _"ﬂ and ASCII characters (shown as [1).

X {xoamnm »: 7
@ Add - ;ﬁumj_t) - Clear | Cance} |

% Multi Language (" Chinese (fim.:::lr < Chinese(edit) -~

Text Input P———
CTPRINET (¥4, -, /012345678975 <=>76ABCI
@), DEFGHI [KLYNOPORSTUVHXYZ[\10 " abcdefe;

iFAAENvVOoGoouGuUOnAkf " REELNGOSZZacetno
$tzABCCDEFGGHII TKLMNOOPRSSTUNVYZcE15
sii e EQ " aBVE2TLvERR¥C o 22" L ¥YaRARE

T
=l N

) . Example:
Stop display Run display 1, SG2 saved HOI display information (MO1
1386111 FHONE status and AO1 value) when MO1 is enabled
Analog Alarm! Analog Alarm! rising edge.
Feset#)0l1 Feset OFF 2, Extension GSM module send SMS to
AO1=f#. ##V AD1=09, 00V telephone (HO1 linel number) after reading

message (HO1 line2~line4 text information).
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Example: HMI/TEXT and Z keypad input function

Capacity: 11B5 free space.

H edit display 201 202

o1 [

MO1 HOZ

w2 [

":\-
O3
:

!
r

[

!

H1 |mo2 | |mos |mos |

HO3

!

s | 003
TESTH#TOL#
TOl=##,##Sec w1
T01=20,00Sec 004 mm iy

I
1 il Ro1

!

z03 T01
o1 |#o2  H03  |moa |mos | mos
06 | H
CONPLENENT e s
#TO3H# Counter A Acusawv  ipuexac —Or
T03=60.00Sec RIC
- G Compare T03
¥ Display . I—Ll C
Analog Display Set... | . =
Phone Number
] . ||—_i]'
‘ EI z v -~ _| Set keypad input Z enable
% Mulvi Language (~ Chinese(fixed) ( Ch

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

ACIN0-240% Input 63 AC 1 AC100-240Y Input BxAC:

TECQ TECO

T. 123456 789ARC ?oﬂ CONPLENENT V. oﬂ
7.1234 y Q e 19,50 Q :e
ﬁﬁ;lzs;i?.mn: 27 aod 10500 D05ee QOA

SG2-10HR-A
Qutput 4x Relay 9

@ Q Q
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(@ Press “SEL” to display cursor

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

b

ACI00-240Y  topast 6x AT _ _ . N
® Press “SEL” again to choice modified position

TECC ? w @ Press “1”, “|” to change number and press “«”, “—” to move cursor
COMFLEMENT

90.80 c‘ 'e ® Press “OK” to make sure the modify value
T03=60. 00Sec &oA

Press “«” (Z02) to disable HO3 coil, and the LCD display changes to initial
ACAD0-2500 Input Bx AC

TECQ
I.123456789ABC ?o'ﬂ

2. 134 : ¢ e Press “|”(Z03) to reset Timer (TO1. TO02. TO03) as program designed.
0, 12345678 o
RN Fri. 11 21 & A
SGZ-10HR-A

 Output 4xRelay/8A

frame.

® ® @

Program Documentation

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

length. Below are examples of entering Symbols and Line Comments.
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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.

Dl m‘lﬂnhm Yiem Hsly
i. |

e T o T T
EHR)edNEe e {0 (¢
Eairud T specity il free space, i
vud ! o Lacldar 5_‘--_ :Hill
" curtea e --,!J_
Iri: el N
" Cuntwoi/Coil Rraboi
SR b Pisd ooz
wiqy Raplas g e e |
et T [
" /T |, 0031 ':fm L [ *rmeed | =:2carus ov
fvin Bagunrar Set _-"'-l | i:; :::z:n :
T3 ey Ot San o SE
T/0 Binplay Sal et *"ong 1 | o4
; .
w 1Camdnnt L= _,." | 103
Tidi S-Caningi e ‘-" 1:::
: s -~ s | 7o
CHIZN484TAGADCDER o - -~ 109
- -
. - | 1oa
R1123S5678SADCDE . | 2om
. o0& | 10e
Gi12I3ASETAGABCIEF o e |
- ™ -' I
H:32345TAPARCDEF
> __""‘+- oo |
v |
Litzy4seme .7 |
- |
Bt Q f." oom 1,‘ »
Hare. .. Display Emahle
=D | .
ata O Cemrace/Cail & Bseh
T Syabal

Line Comments

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

X:123456T80ABC
012345678 P:l 003
Y:123456789A8C 101 Rel
eleasc
W:123456 THOABCDER L) 004 _{ [
Scare -
and edit..
T: 123456 TESABCDEF Ll ﬂ'l
w5k aos I

1123456 T89ABCDEF Ll Recuen
R:123456T62ABCDEF Ll

(6] [III}
G: 1253456 TE0ABCDEF Ll \

Line 12 |- i i i A

H:123456 TE9ABCDEF L

ooy Line Z: |Main program and total cime
Lr12345678 Line 3z .

Line 4: Click & drag
b: O 008 L
0K i Cancle l

More. ..

nna
£
e ———————
4 AF 4F aFol b0 dFr0 Wi dfro dFro fko o W B IS BB BHE S FT W A8 N
nene. gen Ver:w.x | Status:Stop | OFFLINE | Model:SG2-20VT-D T0:01
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Analog Output Set...

The AQ editing environment can be access through the menu using the Edit>> Analog Output Set... selection
shown below. CHI~CH4 correspond to analog output AQ01~AQ04.

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

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

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

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

File Operation ¥iew Help

i =
coil| Eeypad :
Hymb| ¥ Ladder Analog Ouput Set §|
- Undo Ctrl+d Mode Preset
I:1. cHL |1 ~||w  +||s000
* Voltage mode, reset walue when
Z:1: stop DED4--A40 output:07.32 ¥
Find. ..
xr1) eplace . iz 2 w|fa -]
HMI/Text. .. Current wmode,reset walue when
2i11 symbol. . stop
+
Data Register Set. . .
RS Analog Quput Set. .. CH3 |3 j | ______________ j |Dl
Me1 I/0 Display Set. .. Voltage modd #)lue when stop
v 3-Contact
T:1! 5Contact CHa |4 = osoo
* T
Current deAD lue when stop
C:1234567589AECDEF J DRD7--A0 o |88 ma
R:123456739ABCDEF ...
J 0K | Cancel |

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

Mode Register Output Value Register | AQ output value
DRD0=0 AQO01=732

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

DRD5=A01*4.095 AQ02=A01

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

and reset value when stop;
DRD2=2
Channel3 | AQ output mode 3: voltage mode

DRD6=V01*4.095 AQO03=V01

Voltage mode 0~4095 | Voltage mode 0~1000
and keep value when stop;

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

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

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

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

File Edit Operation ¥iew Help
i =
Coil/Contact: Q01 Copacity:1196 free space. PC Mode: Program
- i il it
#:Used 001 | |1 |
I:123456789AEC
N
Z:1234 00z
E:123456789ABC
Q:12345678 P:1 alak]
.
¥:123456789ABC
M:123456789ABCDEF L.l 004
T:123456789ABCDEF J
oos
C:123456789ABCDEF J
R:123456789ABCDEF J
ooe
G:123456789ABCDEF J
H:123456789ABCDEF J
o7
L:12345678
D: 0 aos
More...
oog
010
o011
<
1] Q ¥ T [ G Pl D . L | Del! ins] [
3¢ 48 4 40| 4fol HPol 4ol HFral HEol ifol HEl 4F 4 4 & B 8 B B B & FE | 2 P e
none. gen Ver:3.5 Status:Stop OFFLINE Model: SG2-20VT-T ID:0L

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

File Edit Dperation Yiew Help

(i B e & (%] ) @] =

Coil/Comtact: 001 Capacityill94 free space. BC Mode: Pragram
Smbals T01 102 103 104 108
| Il | Il Il
#:Used oo1 [ Il I [ I
1:1234567894BC
P
z:1234 a0z
X:123456789REC
0:12345678 P:l 003
N
¥:1234567894BC
M:1234567894BCDEF L) oo4
T:123456783ABCDEF Ll
005
C:123456789ABCDEF L.l
R:123456789ABCDEF L.l
0o
G:123456789ABCDEF Ll
H:123456789ABCDEF L.l
007
L:12345678
b0 oos
Hoze...
ooz
010
o011

<

3¢ 48 BE 48| Aol HErol 4ol 4Fral HEol Eol HEal 4P ! 4 &1 & 1 3] B & B )| BN | e e

nonE. gen Yer 3.5 Statuz Step OFFLINE Model SG2-20VT-T Dol

In 3-Contact mode, if the ladder line is more than 200, the mode can’t change to 5-Row.
In 5-Contact mode, if the input coil number is more than three, the mode can’t change to 3-Ros.
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Data Register Set...

The content of Data Register is either unsigned or signed, it can be set as shown below. Selecting Unsigned, the
range of DR is 0~65535; and selecting Signed, the range of DR is -32768~32767.

File Edit BUdSERSNGN View Help

Ij Moni tor
— Simulator
Coil/Bort, Simulater Contrel
Symbol:
Fun
*:Uzed |+ Stop
I:12345
Z:1234 Buit
X:riz3es| bead
fWrite

Q:1z345 Compare...

RTC Set. ..
Y:12345 bnalog Set. .

Fassword. ..
M:12345

Language

T:12345

Link Com FPort...

Ctrl+Q

Ctrl+R Get ID Remote I/0
Ctr1+T f* NOD
Current ID: 1 =
(" Master
New ID{00-99): 1
" Zlawe
3et Expand I/0 Others
I/0 Hum: 1 o it Reaz
. -
[T C EKeep
[” Back Light
[ I/0 Alarm [z set
R3455 Set DE. Format et

i [ ]

Comm. Mode: |8/H/Z = * Unsigned
Eaud Rate: |35400 - (" Signed

Cr1125345VEYEECIEF 0]

Cancel

After the operating above, the Data Register editing environment can be access through the menu using the
Edit>> Data Register Set... selection shown below. The preset value of DR can be set as either a constant or a code

of other data type. For more information about DR to see: Chapter 5: Relay Ladder Logic Programming-DR (Data

Register).
File BiiEM Operation ¥iew Help
Select Model. ..
R © SN ] =
coil| Heypad it free space. PC Mode:
Syub| ¥ Ladder Data Register Set
Undo Ctrl+Z
*:llg DR HNo. | Type | Value Range N
I:14 DROL 65535  O~65535 i
DROZ oL 01-04 DRol
CEET I DRO3 00000 065535 O—— nooon [PROY
N 1' a DR04 00000 0-65535 65535
X:1 apiase. DROS 00000 0-65535
HMTiText. . DROG 00000 065535
Q: - DRO7 00000 0-65535 ooooo [PROE
DR 00000 065535 ATOL
. . DROD 00000 065535 -
Ti1 Analeg Ouput Set. .. P — a
I/0 Display Set. .. A <
H: 1I 1=play L3
v 3-Contact Cancel
T:1; S-Contact I
DR is set as signed shown below.
Data Register Set &|
DE. No. | Type | Value | Range ~ DRO1
DROL u 32767  -32768~32767 — —O— ooopo [DROL
DRO2 o1 01~04 32767
DRO3 00000  -32768~32767
DRO4 00000  -32768~32767 |
DROS 00000  -32768~32767 ooooo [DROZ
DRO& 00000  -32768~32767 ATO1
DROT 00000  -32768~32767
DROZ 00000  -32768~32767
DROY 00000  -32768~32767 %
< | >
cance
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Special DR Register Function

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

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

DRDO ~ DRE3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode 0, voltage mode and reset value when stop;
DRDI1 AQO02 output mode 1, current mode and reset value when stop;
DRD2 AQO3 output mode 2, voltage mode and keep value when stop;
DRD3 AQO04 output mode 3, current mode and keep value when stop;
DRD4 AQO1 output value Analog output value 0~4095;

DRDS5 AQO2 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

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

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

follows:
No. Function description
DRC9 Output pulse number of instruction PLSY
DRCA ATO1 current degree Fahrenheit Used as normal registers when no ATO1~ATO04 input,
DRCB ATO02 current degree Fahrenheit such as don’t connected with extension module 4PT;
DRCC ATO03 current degree Fahrenheit
DRCD AT04 current degree Fahrenheit
DRCE Reserved
DRCF Reserved
DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRES5 A06 input electric current 0~2000 | input, such as don’t connected with extension module
DRE6 A07 input electric current 0~2000 | 4Al;
DRE7 AO08 input electric current 0~2000
DRES AO01 current value 0~4095 Used as normal registers when no AO1 and A02 analog
DRE9 AO02 current value 0~4095 input, such as AC type;
DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04 analog
DREB A04 current value 0~4095 input, such as AC type or 12points DC type;
DREC AO05 current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as don’t connected with extension module
DREE AO07 current value 0~4095 4Al.
DREF A08 current value 0~4095
DRFO0 Reserved
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View menu

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

E=0S Help

Functional Description

v I/0
v Function

v Capacity

Display usage list

Display function block and parameter

Display capacity left space

v Trput A3tatuz Tool

Expand Analog Tool. ..

L T T 4

AT Tonol...

Monitoring or Simulation coil status (I, X, Z, M, N)

Data Link Status Tool...

Simulation 10 Link W status(only RS485 type)

Simulation Analog Tool...

Monitoring or Simulation analog input A01~A04(only DC type)

Monitoring or Simulation expand analog input A05~A08

High Speed Input Tool...

Simulation high speed input(only DC type)

<

Ladder Toolbar

Monitoring or Simulation expand temperature input AT01~AT04

Display Ladder Toolbar

Tnput St'atus Tool
2% & 5 6 7 B A B

: [al[aull[amal[maj[a [ [{r] [H![EJ
x [0 A A 0 [ @A EE 6
z [0 @06

0 12 345678 9ABCDETF |3_45 2l oy | —-Jvl |16.00
b v] DONGENEREEDEDED || -\ml\ = .

‘\ £% -Jom ’ [fos = | [636
OFF e

[wix > ][4 @0 60066 DB BIBEIE | | -asaos 3

: Analog 7 s
i i ] -100.0 ==
—C
[6.36 — on [5.00 __J—Jv | |00 ma N
S ‘ | : ' aT4
‘Analog 4 | |/ Aualog B i [600.0 -:—jF

l"_z e i “ jv fo2.4¢ g
OFF ‘ ettt | |

Hide Current I

® Analog input AO1~A04, correspond to coil input 109~10C;
When analog input increased to 9.98v, the coil input set ON;
When analog input reduced to 5.00v, the coil input set OFF;
® Expand analog input A0O5~A08, the input data value 0~9.99v, and current display mode 0~20.00mA;

Expand temperature input AT01~AT04, the input data value -100.0~600.0°C;

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

The FBD Programming Environment includes all the ReroHFeEa" fofs =8 B B'a o=

functions for programming and testing the SG2 using the FBD |- specifications
S62-20VI-D:
T S {1} Bower : 24 VDC

| TEED
=T

programming language. To begin a new program select

File-->New, and select the desired model of SG2, as shown |-f¢; {2) Imput : I1-T8,A1-2d
L 4l | (3) cutput : AxIransistor/0.5A

right. ;
ﬁ {4) Bnalog : Yes

{5) RIC HEs 1ol
. . . {g@) PWM Cutput : Yes
FBD programming operatlon is same as Ladder. {7) 1KHz Input : I1-IZ

{8) High Speed Commm. = Yea
{9) LCDfEKeypad : Yes
(10)Extension : Yes
moelect -Typs-

Menu, Icons and Status Bar

FBD environment include menu, icon and status bar refer to below figure.

S FBD Version: - [Untitledl] (=13
-3 X

B File Edit Operation Yiew H:ndov Help
EIEIEICHZICIEIERS IR IO 2
[l 6 [ [ o 2 [ | [ 1 [ s | [ (@)

5001 Qo1

5002

mode: §

Timsz: 01

Cur Valuel: 0.00
Fre Valuel: 10.09

) ] (] (il ] 9 B 1| 50 | Pl ) 9 o o P (R 21 4
JEB T L] oA | (A (el (2] [ < | [G] 5

Untitledl Werseok Status: Stop OFFLINE | Model:S$G2-20V1-D | Pager1-a -I

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

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

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

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

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

‘ [{? H 1.| |CD|71 IM ‘Fhm ‘ :"3| | X | LDJ logic function blocks, special function blocks, scissors operation,

deletion, and annotation tools.

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

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

Select All Ctrl+a

Line

Constants/Connectors

Logic Block |<—

Funtion Block ES AN FIETN B M9 P9 [ | P Eal] | T [F | [F <) o] [Lwg) [Fr] [4T) [%O

Insert Comments m E

Fipd... Untitled? Ter:#. * Status: Stop OFFLINE | Model:SG2-20¥T-D

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

= FBD Version: — [Untitled?2]
E File Edit Operation Yiew Yindow Help Qparatmn View ﬁmdow Help

BEEE lllullllﬁlu SLENCT= ] .u@]@ll@ @ aa|el
(5 5 el [ [ (| | ][] R R GEIGERERREER

Status:Stop OFFLINE

Verie.x | StatusiStop OFFLINE | Model:S62-20¥T-D Page:1-4 |
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Simulation Mode

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

simulation mode.

B File Edit Operation ‘E.w-
S E IEEEE
& A

Simulation mode

Simula...|X
analeq 1
IB a0 j

_]_ OFF

Active circuits

change color

\ O status and control

0 1234 5617TE8 9aucn:r
~ BOQ6EADGE D666
10 (3110 (2112 (31 2 (24 rmm

ny]En] Wﬂ;ﬁ_ EEEI

test1122. g8b

wol Fes Valus: 100V
~

moda: 1

mode: 5

Timer: 01 gl

Cor vadee: 3 [ooo = o ||

Cur Valuel: 4L40 Pre Walae: 408

Fre Valuel: (00

lnna l
L'aunu: oL ==
Cur Values 2

Display function block current

value and preset value

Expa. .. ,f)__(_:
Analog 5

[o-00 ﬂ
e

|“Rnalog &

[o.00 :IJv
—

Rnalog 7-

oo b
j— {

~Analog 8

P

_ OFFLINE | Model:562-20V1-D | Page:i-4

Online Monitoring/Editing

Active circuits

change color

Input Statpne To_1

[ Vor:3.2__ | Status:Run

mode: B
Timew: 01
Cur Valuel: 4|

Fre Valuel: 8 Pre Value: 402

BOO3

Connsas: 01
Cux Value: §

Fre Value: :uo"\
Y

Display function block current

value and preset value

OHLINE | Model:552-20V1-D_ Page: -4
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Symbol and Parameters list

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

in the program;

File Operation ¥Yiew Window Help

Select Model EIEI@‘
KeyPad Ctrl+K

@Ev@n Ctrl+F

Indo Ctrl+Z
Redo Ctrl+¥
Cut Ctrl+
Copy Ctrl+
Baste Ctrl+7
Delete Del
Select All Ctrl+a

Clear Comments

Find. ..

HMI/ Text

Parameters List...

Properties Space

mode: 5
Timer: 01
Cur Valuel: d.
Fre Valusi: .

Start

Reset

timer

mode: 1
Counter: 01

Rezew Cur Value: 0
counter nol Fre Value: 100
output
CK | Cancel
(] U] | e | (A 7| (=] 0 (5]
test1122. gfhb | Ver:x.# | Status:Stop | OFFLINE | Model:SG2-20VT-D | Page:1-4 [

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

programming interface, and can be moved by dragging the mouse position.

FEECIEEERE ELLEONE
(sl I [l (i (| %] o] [ [ (] o [ 1) | [ () (@ [

Qo1

main pregram contrel

Pre Valuel: §.00

main program control

Pre Value: 57

Canceli Renaty
Mol
%
~

\
~

b
(511 &7 B B

output
counter w1
Boo3 E
mode: 1

Countez: 0L
Cur Value: 0
Pre Value: 100

test1122. gfb [Ver:».» | Status:Stop | OFFLINE | Model:SG2-20VI-D

| Page:1-A

3
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Parameters List:
Parameters list display coils and functional blocks which used in program and explain coil functions and tags,
function block settings and markings and other information, as shown below.

File JIEl Operation ¥iew Window

E Select Model

i | KeyPad Ctrl+k
ElEl Py

-Block List | [ Block Parameters
Undo Ctrl+l = Timep
Redo =3 mode: 5
Time Base: 0.01Sec
Freset Value: 5.00
Label:
=NPy el timer
Paste Ctrl+V
Lokt o B003 Counter v—
Select All Ctrl+i 3
Clear Comments 8 | 2. |
Find... Close |

HMI/Text

Parameters List...
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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 | l on SG2 V3
smart and side of PMO0S5 (3rd).

About to use PM05 and PMO5 (3rd) with SG2V2/3, see next figure:

SG2V3 > PMO5 (3rd) |—>

SG2V2 ~] PMOS SG2V2
PMO5 (3rd) =——>| sG2v3
SG2V3

The optional PMO05 (3rd) memory cartridge is used to easily transfer programs from one smart relay to another.

The PMOS5 (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:
A-2:
B-1:
B-2:
C-1:
C-2:
D-1:
D-2:
E-1:
E-2:

10/12 point type program ---- available in 20 point type

20 point type program ---- unavailable in 10/12 point type

AC type program ---- available in DC type
DC type program ---- unavailable in AC type
Relay type program ---- available in Transistor type

Transistor type program ---- unavailable in Relay type

Not-RS485 type Model program ---- available RS485 type Model

RS485 Model type program ---- unavailable Not-RS485 type Model

SG2V2 program ---- available SG2V3 type
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 PMO05
memory cartridge, and updating the RTC (Real Time Clock/Calendar). Although, logic programming can be
performed from the keypad and display, it is highly recommended to only perform logic changes using the SG2

Client software. Below is an overview of the basic keypad and display functions.

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

OK — Used to accept the selection displayed of an instruction or function. It is also used to select any of the Main
Menu options on the LCD.

Note: Press the “SEL” and “OK” simultaneously to insert a rung above the current active cursor position.

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

the ESC to display the main menu.
Delete — Used to delete an instruction or rung from the ladder program.

The 4 navigation buttons (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, ‘|’=703, ‘—’
=704);
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Original Screen
LCD displays 4-line state

© Original screen as power on

Input state
E ol e e {2 Keypad input Z01~Z04 state
He ' v Z enable
L TECO P X Zdisable
;)utput state /QQ‘{ B S
ON i 3 [] Z enable and OFF
[0 OFF :
RTC: week hour minute
Mode display
RUN mode
STOP mode

Press the button:

ESC Enter Main Menu screen

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

orT Under FBD Mode, DRDS current value=0, display the state of relays (I/’Z/Q < X/Y & M
< N o Ao AT © AQ) < Original Screen

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

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

© Expansion display State

Expansion Input state Expansion
H ON Output state
O OFF H ON
0 OFF
Expansion
module state:
W Linked seomRa - L
e Not Linked T RTC: year month day
[0 Not Set
R Q@ @

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

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

Analog input AO1~A04: 0~9.99V

AN1=01. 00V
ANZ=0, 00V
AN3=01. 30V
ADd=07, 04V

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

A05=01. 36V Press key: 405=05. d4mé
A0B=02. 5TV —, SEL+— ~ | ADE=10. 28mA
ADT=03. 94V <, SEL+— | A0T=15. T6ma
A08=08. 21V h 408=20. 00m&

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

AT01==0100.0°C bress key: AT01=-0148.0°F
AT0Z= 0800.0°C —, SEL+— | ATOZ= 1112.0°F
ATO3= 0193.2°C | — SEL+— > | ATO3= 0379.7°F
AT04==0017.1°C | AT04= 0001.2°F

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

AQ01=10. 00V AI01=10. 00V
AQ02=20., 00mé Run b 4002=20. 00m4
HI03= A01 ¥ <«—Stop AQ03=01. 22V
HJ0d= V01 mh AQ04=04. 28mé

© Hidden I/0 interface function:

SG2 can display the states for 14 sorts of coil, as shown in below table. Each bit of DRDS8 current value (except
bit 14 and 15) determines the corresponding IO interface to be displayed or not. When one bit equal 1, the
corresponding I/0 interface is hidden (mean you can’t display the I/O interface by pressing SEL+T | or T {).

Num I/O interface DRD8 current value

0 1/Z/Q: 101~10C,Z01~7204,Q01~Q08 Bit0:* always display

1 XY X01~X0C,Y01~YOC Bitl:=0 Display; =1 Not displayed
2 MIl MO1~M1F Bit2:=0 Display; =1 Not displayed
3 M2 M20~M3F Bit3:=0 Display; =1 Not displayed
4 N1 NO1~NIF Bit4:=0 Display; =1 Not displayed
5 N2 N20~N3F Bit5:=0 Display; =1 Not displayed
6 T TO1~T1F Bit6:=0 Display; =1 Not displayed
7 C CO01~CI1F Bit7:=0 Display; =1 Not displayed
8 R ROI~RI1F Bit8:=0 Display; =1 Not displayed
9 G GO1~GI1F Bit9:=0 Display; =1 Not displayed
10 Al A01~A04 Bit10:=0 Display; =1 Not displayed
11 A5 A05~A08 Bit11:=0 Display; =1 Not displayed
12 AT AT01~AT04 Bit12:=0 Display; =1 Not displayed
13 AQ AQ01~AQ04 Bit13:=0 Display; =1 Not displayed
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e.g. In order to hide some I/O interfaces. You can set DRDS current value through running a Ladder/FBD program,

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

Select Hodel. . !@ @ @ & @ @ @ d

L i

JEM EE- @L

Coil| Keypad rv:1194 free =pa
Symib W Ladder I/0 Display Set 0z

ndo Clrl42 Display LCD I/0 Set |—
*:172 . W X/Y{X01-X0C, YOL-YOC)
Iz1:

S V' H1(MO1-MLF)

gy WV M2 (MZ0-M3F)

Lind .. V W1 (NO1-NLF)
%3] Raplece, W Nz (N20-N3F)

WML/ Taxt. . W T(TOL~TLF)
Q: 1

Symbol, II} W C{COL<CLF)

Data Register Set
YILE e faan Sas: ¥ R{RO1-RLF)

- ¥ G{GO1-~GLF)
3 v &1(AOL-AG4)
" 3-Row ¥ AS(ADS-ADS)

11 v 5Ro
2 [V AT{ATOL-AT04)
C:123456789ABCDEF . 1 ¥ AQ{ADOL~AQD4)
cucel|
R:123456789ABCDEF ..
006

G:123456789ABCDEF .

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

I/0 Display Set f$_<|
Display LCD IS0 Set
W 34T (¥0L~%0C, FO1~T0C)

[v M1{MOL~M1F)
[~ M2 (Mz20-M3F)
[v N1(NOL-N1F)
[~ Nz (N20-N3F)
[+ T(TOL-~TL1F}

W C{COL~CLF)

[~ RIROL-R1F)

v G{GO1-G1lF)

v A1 {A0L~A04)
[ AS(A0S5~A08)
[ AT (ATOL~ATO4)
[ AQ(AQOL-A004)

Cancel

3. Down load the program.
This time I/O interface “M20~M3F, N20~N3F, RO1~R1F, A05~A08, AT01~AT04, AQ01~AQ04” are hidden:

SEL+T ! |Under LADDER Mode,DRDS current value=1750, display the state of relays (I/Z/Q <
ortl XY &Ml N2 & Te C e G e Al) < Original Screen

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

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

depends on the program format, Ladder or FBD mode in SG2.

Menu Description
PLADDER 7FBD LADDER Ladder edit
FUN. BLOCK PARANETER FUN.BLOCK Ladder function block
PARMETER RN (timer/counter/RTC ...) edit
EIH DATA EEGISTER FBD FBD display
PARAMETER FBD block or LADDER function
DATA EEGILTER CLEAR PROG. block parameter display
CLEAR PROG. WEITE RUN RUN or STOP
WRITE FEAD DATA REGISTER | DR display
#EEAD »5ET CLEAR PROG. Clear the user program and the
password
SET RTC SET WRITE Save user program to PMO0S5 (3rd)
RTC SET BNALOG SET READ Read user Program from PMO05
ANALDG SET PASSWORD :
SET System setting
>PASSWORD SLANGIIAGE -
RTC SET RTC setting
ANALOG SET ANALOG SET ANALOG SET Analog setting
PASSWORD PASSWORD PASSWORD Password setting
LANGUAGE LANGUAGE LANGUAGE Select the language
»INITIAL 7INITIAL INITIAL initially set Edit method
(2) The Main Menu as SG2 under ‘RUN’ Mode.
SLADDER SFED LADDER FBD
FUN. BLOCK PARAMETER FUN.BLOCK
FARAMETER STOP
STOP DATA REGISTER PARAMETER
STOP
DATA EEGISTEER WEITE
WRITE RTC SET DATA REGISTER
RTC SET PASSHORD WRITE
>PASEWORD >LANGUAGE RTC SET
WEITE PASSWORD
RTC SET LANGUAGE
FASEWOED
PLANGUAGE

Press the Button

Tl Move the Cursor to select Main Menu
OK Confirm the selected Function
ESC Skip to Initial Screen

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

Press the Button

1 |2| 3 |4I5 J6]?| 8 I Column
Line 1 | 0] —c04-101-PTO1
2| Npl——m02—(Co1 e s 3

————— >
* | Iol————o1 Dl
4 JX01-D—q04—(G01

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column)
2. Qxx = space = 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, LleoXeZeQoeoYoMeNeDe Te Coe R e G« I (the cursor located at 1, 3, 5
then T/ column)
2Q0QeYeMeNeTeCeReGeHe LePe S ASeMD e Ple MX <
AR < DR & MU <Q (When the cursor located at 8 column)
3. (¢ A< VY < Ps ( (When the cursor located at 7 column, and the 8 column is set as Q,
Y, M, N)
4. (< P< ( (When the cursor located at 7 column, and the 8 column is set as T)
SEL, Confirm the input data and move the cursor.
then <—/—
MNes Move the cursor.
DEL Delete an instruction.
ESC 1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program to flash).
OK 1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function blocks
and set the parameters (such as T/C...).
SEL+DEL Delete a Line of Instruction.
SEL+ESC Display the number of the Lines and operation state of SG2 (RUN/STOP).
SEL+T/{ Skip up/ down every 4-line program.
SEL+OK Insert a space line

Operation Sample: more detailed to see Appendix A: Keypad programming in Ladder mode.
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© FUNCTION BLOCK program input
After into FUNCTION BLOCK, cursor flicker on “T”, press “SEL” key, cursor will into edit mode.

This time if press “SEL” key continuously. Ladder function block display in sequence:

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

This time if cursor flicker on “T”, press “T /. Ladder function block display in sequence:

T CoR-GeoH-LoP—SoASMD—PI-MX—AR—MUT...

rl 1 ré 1 r SU=SU 1 rl 1 r2 1
it | 1014 01.00 | 1 | | &o01 v | | |
loo.00  Fro1 | 000250 ko1 | 00:00 ROL | a02 v ko1 | HO1
L 4 L 000200 4 Loo:00 4 L 00.00v 4 i 4
rl 1 ré 1 r 1 r 1 r 1
1{101-01 | | ko1 11 | | 00000 Riop | 00001 Riop
|1 1 Ho1 | 00250 }PO1] |Low]Q01-Q01 }SO1 | 00000 FASOL | 00001 HIDO1
Wog-og L oopoo 4 L 4 L 00000 4 L 0ooo1 A
r 1 r 00000 4 r 1 rl 1
| 00000 Riop | |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIOL| |Low] 00000 BEX01) |Low] 00000 FAROL | 0001 HIUOL
Looo.o1d 1 L 0oooo 4 Lolooo 4 1 L pro1
Function PI and AR, more key display:
r 1 r 1 r 1 r 00000 4
| 00000 Rice | SEL+ « /> | 00001 Riop Low] 00000 Wop | QBT 4+ «/_s |Lowl 00010 Hiop
| coooo fPIO1 > | o000, 1FPIOL Lowl] 00000 RAROI|————— 5. 1Low] 00.01 FARO1
Looo.o1d 1 Lopo.otd 2 Lotooo 4 1 Loooop 4 2

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

OPARAMETER

Under Ladder mode into PARAMETER, press “SEL” key, cursor will into edit mode.
This time if press “SEL” key continuously. Function blocks display in sequence:
T—-C—»R—->G—>AS—>MD—-PI-MX—AR—->MU—-T...

This time if cursor flicker on “T”, press “T /4. Function blocks display in sequence:
T CoRGHAS-MD-PIeoMX—-ARMUST. ..

TO1 Co1 RO1 G01 ASO1
Ax= AO1 V V1= 00000
T =00.00Sec C =000000 ON SU 00:00 Ax= AO2 V V2= 00000
OFF SU 00:00 G =00.00V V3= 00000
NDO1 PIO1 MX01 ARO1 NUo1
¥1= 00001 Kp= 00000 V1= 00000 L1= 00000 ID=01
V2= 00001 Ti= 00000 V2= 00000 L2= 00000 V1=0001
V3= 00001 Td= 000.01S5ec 1 1 NL= 01000 1} | V2=DRO1
Function PI and AR, more key display:
PIO1 PIO01 Mx01 NX01
SV= 00000 Kp= 00001 V1= 00000 ¥3= 00000
SEL+ «/
PV= 00000 SELT 20| Ti= 0000.1Sec | | V2= 00000 5| va= 00000
Ts= 000.018ec 1 Td= 000.01Sec 2 1 2

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

(1) RUN Mode (2) STOP Mode
RUN P‘)ﬂ STOP VQW
»YES ao= SYES %e
0 VA |, AVA
Tl Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu
©DATA REGISTER
Displaying preset value when the smart is STOP status and displaying current value when the smart is RUN status.
DRO1= 00000 DRO5= 00000
DROZ= 00000 DRO6= 00000
= SEL+ -
DRO3= 00000 L |oro7= 00000
DRO4= 00000 DRO8= 00000
MNes Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)
‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’ then ‘T4’ |1. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL+1/{ Tip-up/down page
©Other Menu Items

(1) CLEAR PROGRAM (Clear RAM, Program in flash and Password at the same time)
(2) WRITE: save the program (RAM) to PMO0S5 (3rd) program spare cartridge
(3) READ: read the program from the PM0S5 or PMOS5 (3rd) program spare cartridge to SG2 (RAM)

CLEAE PROG. WEERIT
TES TES
>H0 2H0

(1) ~(3) Now Press:

EEAD

TES
2H0

Tl

Move the cursor

OK

Execute the instruction

ESC

Back to main menu



http://www.cvisiontech.com

Chapter 3 Program Tools

(4) SET (system setting)

content default
10 SET a1 §|ID SET 01 | [ID setting (00~99)
REMOTE I/0 N |[REMOTE IO N - |Remote I/O Mode
BACKLIGHT T (N:none M: Master S: Slave)
N EFEFF v [|[BACK LIGHT 5 - |Back light mode
(\: always light x: light for 10s after pressed.)
1/0 NUMBER: 0 M KEEP vV |2 [M: non-Volatile (\/ :Volatile x: Non- Volatile)
L/0 ALARM ¥ ||I/O NUMBER 0 |2 [Setting expansion I/O module number (0~3)
C KEEP ¥ |[VOALARM J > |Siren setting when is not available to Expansion
Z ST x I/O Points (\/ :Yes x:No)
R3485 SET C KEEP y = |in stop/run switching, Counter Present Value
DATA EEG. i] Keeping (V:Yes x:No)
Z SET y - |Enable or disable keypad input Z01-Z04
(\/ :enable x:disable)
RS485 SET 03 |2 |Setting the form and baud rate of RS-485
DATA REG. U > [Setting the Data Register type
(U: 16bit-unsiged S: 16bit-sign)

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

after loss.
Now Press:

MNeo Move the cursor

SEL Begin to edit.

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

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

OK Confirm the Edition Data

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

»¢ When 10 LINK is selected, 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:

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

»¢ The high bit of RS485 SET detects the form of RS-485, and the low bit detects the baud rate of RS-485.
More detailed to see chapter 7: 20 Points RS485 type Models Instruction.
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(5) RTC SET
RTC SET @3.0---. g
- * Firmware version
| -<2009. 06. 28
Yot day ~® Week hour minute
Now Press
™ Enter RTC setting or Daylight saving setting
SEL Begin to input parameters
‘SEL’ then ‘<—/—’ Move the Cursor
1. year=00~99, month=01~12, day=01~31
‘SEL’ then “T/4’ ’ ’
o 2. hour = 00~23 , minute = 00~59
‘SEL’ then ‘SEL” Daylight saving 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.

»¢ According to set the date automatically calculate weeks

2 RTC precision:

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

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

1) PC Client
File Edit

NS View Help

7 Ij Simulator EJJ EI
Coil/Cont ;i_mulator Contrel . . a
Symbiol -

Fam Ctrl+k Tiue Zet

*1llsed | ¥ Stop Ctrl4T Ueek PC Clock

I:1235345
Hour :Mimate e
Zi11234 Quit Ctr1+Q
Year.Month.Day | . | . |
H:12345
Daylight saving
0:12345
Mode: |HO -
RTC Set. .. .
. ULTE T
T:12345 Analoz Set
- M: | J L | J H: | J
M:12345 Language Tinter

T:1z345 Module System Set. .. M: I:

Link Com Fort. ..

C:123450TEYLECTEF 0] 0E Caticel

Edit rule: MM: Month range 1~12;
(2D: Week range 0~5, means the 0 to 5th Sunday of the setting month and 0 said the last Sunday of the

setting month;
(®H: Hour range 1~22; summer hour and winter hour are the same.
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2) Keypad
RTC SET Vx.x SUN/WIN SET SUM/WIN SET
2009.05.07 Press | | NO Press SELtwice | EUROPE H: 01
! Display fixed 3 : 4
Thur 11:16 None SUN M:02 D:00
EUROPE dard
#ancare | WINTER M:09 D:00
SUM/WIN SET SUN/WIN SET
Press SELonce | USA H: 02} Press SEL once OTHER H: 01
Display fxed = gy Jf; 02 D: 02| Display edit menu™ | Qi M:01 D:01
USA standard
WINTER M:10 D:01 WINTER M:01 D:01

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

Example:

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

=IMAWIN SET . 2009-5-3 §8:00 2009-10-25 8:.00
OTHER H: 08 Time — —
il | M:0L Dol
WINTEE M:10 D:o00 2009-5-3 9:00 2000-10-25 9:00
Summer Winter
(6) ANALOG SET
AOL=GAIN :010 A 1=GAIN :010 - GAIN (0~999), default 10
KOZ=GAIN :010 | |A2ZGAIN 010
OFFSET: +00 OFFSET : +00
' A3~AS8...Gain + Offset
Now Press
1. Move downward the Cursor
™ 2. Switch the setting screen from A01/A02->  A03/A04-> AS0/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).

< V01 =A01*A01_GAIN + A01_OFFSET

V08 = A08*A08 GAIN + A08 OFFSET
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(7) PASSWORD (setting password)

PASSWORD x PASSWORD
—_—
0000 otk
Now Press

SEL 1. Begin to input numeral

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

2. Back to Main Menu.

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

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

A/B password have different access right. A/B Class password Description:

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

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

Now Press

ENGLISH -  English
FRANCAIS - French
ESPANOL - Spanish
DEUTSCH - German
PORTUGUES - Portuguese
> ﬁﬁt :sz J - Simplified Chinese

POLSKI -  Polish
TVCCKMIA d - Russian
TURKCE > Turkish

N Vertically move the Cursor

OK Select the language the cursor located

ESC Back to Main Menu

»¢  Language display “\" means current selection for menu language;

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

% Press key “T” or “J” to move cursor and press OK key to select language, if select Russian or Turkish, HMI

multi-language characters also changed; if select other language, HMI multi-language characters don’t changed.

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

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

S ——
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SG2 system error

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

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

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

program from the memory pack.

memory pack does not match with
current one.
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In SG2, almost all the function block can use other function block’s current value as its preset
value. This process we called data transmission. This chapter will describe some regulation about

data transmission.
SG2 inner data type

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

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

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

When A05=2.34V, A05’s inner value 234 is passed to other function block as preset value.
Passing to AQO1 automatically as 2.34V, Passing to B001 (G01) automatically as 2.34V, Passing
to BO02(TO1 time base is 0.01s) automatically as 2.34s, Passing to BOO3(T02 time base is 0.1s)
automatically as 23.4s, Passing to B004(T03 time base is 1s) automatically as 234s, Passing to

B005(C01) automatically as 234:
2i05 agoi

Al AQ
EO01 i. IE
mode: 1
Analog: 01
Cur Valuel
Cur Value2 BO02
RBef Value: 0. ﬂ

mode: 1

Timer: 01

E003 Cur Valuel:
: Fre Valuel

Timer: 02
Cur Valuel: Eooa
Pre Valuel:

BOOS ﬁﬂ

mode: 1
Timer: 03
c Cur Valus
Fre Valug
mode: 1

Counter: 01

Cur Value: &
Fre Value:
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Example2:

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

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

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

Passing to B002(T01 time base is 0.01s) automatically as 4.30s, Passing to B003(T02 time base is

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

to BO05(C01) automatically as 430:

Boo1l
’H
mode: 1
Analog: 01
Cur Valnel: Booz
Cur Valne2: 05
Bef Walue: 0.00
N
ED02 mode: 1
Timer: 01
Cur Valuel:
Fre Valuel
mode: 1
Timer: 02
Cur Valuel:
Edo04
Pre Valueld ﬁ
\ﬂ
BOOS mode: 1
Timer: 03
c Cur Valuel;
Fre Valuel
mode: 1

Counter: 01

Cur Value:
Fre Valn -@
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Passing parameter out of range

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

processing method.

Examplel:

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

Passing to BO03(CO01) as preset value. The number 30000 is not out of data range of CO1, so
CO01 preset value automatically as 30000;

Passing to BO0O4(ARO01) as preset value. The number 30000 is greater than upper limit of
ARO01 20000, so automatically as 20000;

MOl
m E00L EOng
@ @

MO0l mode: 1

Cur falde: 20000 Timer: 01
Fre Walwel: 20000 Cur Valuel: 0,00
Fre HalusZ: Fre Walugl: 39_39

Fre Valuei: 1 E002

mode: 1

Counter: 0L

Cur Valwue: I
Pre Walug: 20000

E004

mode: 1
AF: 01

Cur ifa 1
Lewgll: 20000
Lewel 20

MaxL: 0
S=3p: 0
Bate: 1
Fain: Q.00
Off=at: 0
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Example2:

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

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

Passing to BO0O4(ARO01) as preset value. -1000 is not out of data range of ARO1 -10000, so

automatically as -1000;

E00Z

ATO1 ﬂ
i ‘

mode: 1
walue™=100.0 Timaz: 01
Cur ifaluel: 0 00
Fre Ualuel:

EQ0:z

— &

made: 1
Counter: 01
Cur falue: 0

Fre Ual

E00q

mode: 1
AR: 01

Cur Walus; 0
Level
LewelZ: D
MaxL: 0
Stip: 0
Bate:1

Fain: Q.00
Nff=et: 0
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Chapter 5: Relay Ladder Logic Programming
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Basic Elements

General SET RESET PULSE N.O. N.C.
Number
output output output output contact contact
Symbol [ A v P 1 F -+ | (NO/NC)
Digital
e I i 12(101-10C/i01-10C)
Input
Keypad
ypa z z 4(Z01-704/201-204)
Input
Digital
0 Q Q Q Q Q q 8(Q01-Q08/q01-q08)
utput
Auxiliary
Coil M M M M M m 63(M01-M3F/m01-m3F)
oi
Auxiliary
Coil N N N N N n 63 (NO1-N3F/n01-n3F)
oi
Counter C C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(TO1-T1F/01-t1F)

Digital Inputs (1)
The SG2 digital input points are designated as I contacts. The number of digital input points is 6, 8 or 12

depending on each SG2 model.

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

Digital Outputs (Q)
The SG2 digital output points are designated as Q coils/contacts. The number of digital output points is 4 or 8

I1/0 NUMBER: 0

I/0 ALARM
JC.KBBR- X,
“4Z SET v.f
JL1-123466T89ABC. |
“Az.123a

Q.12345678

STOP Thur 03:43

Z SET enable;
Display Z state on
init screen

depending on each SG2 model. In this example, output point Q01 will be turned on when input point 101 is activated.

ool

ool
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Auxiliary Coils (M)

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

ID|Z MOl
001 | @

HDll Qoz
002 | (O

Qoz

003 O‘

2 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.

Hodule System Set rs_(|
Set ID Femote I/0
{+ N0
Current ID: 1 :
(" Master

N ID(o0-99);
= I: ! ! " Slave TEce

Set Expand I/0 Others ID SET 01 Wow

_ . RENOTE 1/0 N Q
L/0 fm: |1 -] BACKLI X o
[~ Back Light dJ_EEEP & A

W e SG2-10HR-A

[T I/0 Alarm

R3485 Set DE Format Set

Comm. Mode: |3/0/2 = * Unsigned
Baud Rate: |38400 - (" Signed

Special Auxiliary Relays: M31~M3F

Outpurt 4% Reloy /84

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 Isecond blinking output | 0.5s ON, 0.5s OFF

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

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

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

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

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

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

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

M3A~M3C | Reserved

M3D Received flag . .

e Ervor flag MOD.BUS fu.nctlon using
(MU instruction)

M3F Time out flag
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Auxiliary Coils (N)
The function of auxiliary coils, N, is the same as auxiliary coils M, but it can’t be kept when the smart powers
down. In the first rung of this example, auxiliary relay NO1 is being used as an output coil and will be energized when
input 103 turns on. In the second rung auxiliary relay NO1 is being used as an input, and outputs Q04 and Q05 will be

turned ON once NO1 is conducted.

Ioz Nol
o0 O

NO1 Qo4
o0s O

Qos

o0e O

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

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

10z TOL
000.0
o0l O—— {005 o :I‘ ol
TOL Q04
002 @2

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

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

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

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

HMOZ

col Qos

003

QF @

04
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Specialty Elements

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

Symbol [ A v P 1 F -+ [NO/N.C)

Lo Hi Used in function block
Expansion input coil X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y 12(Y01-YOC/y01-y0C)
Edge trigger D d
(pulse output)
RTC R R 31(RO1-R1F/r01-r1F)
Analog comparator G G g 31(GO1-G1F/g01-glF)
HMI H 31(HO1-HIF)
PWM P 2(P01-P02)
10 LINK L 8(LO1-L08)
SHIFT S 1(S01)

Positive Edge Trigger - Pulse Output (D)

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

Il T) | QoL
005 [ |
101 OFF OB
O
D OFF OFF
:H one compelet scan period
| I
O
Q01 OFF OFF

Negative Edge Trigger - Pulse Output (d)

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

I Ell 1 i:l Qo1
006 I l/l
101 orr | ON OFF
ON
4 OFF OFF
:H: one compelet scan period
| 1
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 turns from OFF to ON. Once the output is ON or set, it will remain ON until it is reset using the “Reset

output” instruction. It is not necessary to retain the input contact at ON state once the output is at ON state.

I CII 1 Qo1
007 | 1
01 OFF ON OFF
O
Qo1 OFF

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

be “Set” again.

101 Qol

008 | l

101 OFF ON OFF

Qo1 O
OFF

Pulse Output Instruction (Flip-Flop) (P)

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

ioz Qo4
Q09 | P
03 |orr [ON| OFF [ow] oFF OM | OFF
03
Q04 O OFF Oy OFF
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Analog Elements

Analog input | Analog output | number
Analog input A 8 (AO1~A08)
Analog input parameter v 8 (VO1~VO08)
Temperature input AT 4 (AT01~ATO04)
Analog output AQ 4 (AQO01~AQ04)
Add-Subtract control AS AS 31 (ASO1~ASIF)
Multiply-Divide control MD MD 31 (MD01~MDI1F)
PID control 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, AQO1~AQO04) and current value of functions (TO1~TIF,
C01~C1F, AS01~AS1F, MD01~MDI1F, PI01~PIOF, MX01~MXO0F, ARO1~AROF, and DRO1~DRFO0) can be used as

other function’s preset value. And the parameter preset value is its limit value when the current value of those

functions is bigger or less than parameter’s limit value.
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Timer Instruction

The SG2 includes 31 Timer coils that can be used throughout a program. TOE

and TOF keep their current value after power lost if “M Keep” is active, but the other

Timers’ current value is non-retentive. Each Timer has a choice of 8 operation modes,
1 for a pulse Timer and 7 for general purpose Timer. Additionally, each Timer has 6
parameters for proper configuration. The table below describes each configuration

parameter and lists each compatible element for configuring Timers.

e
o

_®_
©
©

Symbol | Description Compatible Instructions Range

@) Timer Mode (0-7) Input 101-10C/i01-10C

©) Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec Keypad input 701-704/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/q01-q08
3:1s, range: 0 - 9999 sec Auxiliary coil MO1-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/tO1-t1F

Analog comparator

GO1-G1F/g01-gIF

Normal open contact

Lo

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

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

Timer Mode 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.

_®_

>¢ 101 is enable coil.

II’TJ. TOL o
002 | e [ } T01
_® 101  OFF ON OFF ON OFF

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

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

current value is 5.

Edit Contact/Coil @

0 ly = |n T e «l»]

Select Coil MNo. Output Type
T [o1 +| (0L1F) symnor | © [ €

£ P

(O
Function
Hode 3 -l (0~6: =[, 7: P)
: _@ On-delay timer mode 1

Enable ' |

Output Ef‘—“l——)] l

—_— 1 Tine Base:|15EC  +|

3 4 0000 Current Value:]  Sec
000s +8% Preset Value:lm Sec
Preset 'T‘y'pe:lm I—

Dirxection Set Reset Input

Contact . Contact . ”_

0K I Cancel ‘

‘ ; enable reset relay
—» . @ . <+ present walue =0
Timer starts operating

Timing enable relay OFF ON OFF

time up, OFF @ ON OFF

output temjnal(TOIMTlF)

t = Timer preset value

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

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

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

Timer status bit TO1 will turn off when 101 is ON.

Edit Contact/Coil X
e lr |u |y 1 o 4

Timer Output Type

¢ -[ ¢

T |01 w| (01~1F) s 1
ol | e e

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

-
-

Enablc I
12

8l
e

=3

Output | |

o1 2 Time Base:|15EC "I
3 0000 Current V’aluc:l SEC
0005 L Preset Value:W‘ SEC
101 Presec Im:ﬂ ’_

Direction Set Reset Input

COnEaCl’.l | Contact |I v 'T

OK | Cancel l

enable reset relay >l < Titer starts operating I ‘ < enable reset relay
present value =0 @ present vale =0

OFF ON ON OFF
—» 1 [ <+ 2 P

fime up OFF () t=t1+2 ON OFF

output terminal (TO1~T1F)

@ OFF ON OFF
enable reset relay

t = Timer 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.

Edit Contact/Coil X

Q v |» |m T e >
Timer Cutput Type
T o1 +| (01-1F) sywer| | -0 €
- PiLes
Function
Mode |3 w| (0-6: -[, 7: B)
@ —@ Off-delay timer mode 1

@-
Output J_;—t_—,i_

Time Base:|1S5EC v
TOl 3 Current Value: SEC
TOL

3 0000
0010 Preset Value:|0010 SEC
Preset Type:|HN «*

Direction Set Reset Input

Contact I Contact [T - F

I01

| OK | Cancel ‘

enable reset relay e @ - enable reset relay
preszent value = 0 Timer start operating present value =0
Tining enable relay OFF O OFF

mecro%mm& O )‘—@t) —»{ OFF

output termnal

@ enable reset relay OFF

t = preset value

Tirning enable relay  OFF O OFF | O | |ON| OFF
- OFF I .
TmuP’CTOl~T1F) O | -
output terminal R >

@enable reset relay CFF | O | OFF

t = preszet value

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

reset to 0.
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Timer Mode 4 (OFF-Delay)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the

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

disabled. In the example below, the timer reset input is Input 101. The timer status bit TO1 will turn ON only after its

rung transitions from true to false. Timer status bit TO1 will turn OFF when the current time value reaches its preset

value of 10 seconds.

-(D——
®
®

-
@

TOL 4
3 00Q0

0010 T01

I0l

enable reset relay —>|4—Timer start operating

present value = 0

Q | ¥ | | & T lc 4l
Timer Output Type
T [01 | (01-1F) symbor | ® -[ 1
(e P
Function

Mode 4 -rl (0~6: -[, 7: P)

Off-delay timer mode 2

Time Base:|1SEC vl
Current Value:li SEC
Preset Valuezw SEC
Preset Iype:m [_

Enablc | '
e —
Ouipul | I

Direction Set

Contact v I | Contact i: vl I?

FdatGontact/Goil X

Reset Input

]

Cancel ‘

ol

enable reset relay
present value = ()

OFF

Tirig enable relay OFF
Time up OFF
’ 01-T1F
output terminal - )
OFF

enable reset relay

- —

ON
b

OFF

t = preset value

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

reset to 0.
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Timer Mode 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 | v | m | w T |c <]

Select Coil No. Output Type

T [o1 =] (01-1F) symbol (‘f'[ {CP

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

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

Enable _| L
Output _JTLTL T

Time Ease:m
Current Value:ﬁ Sec
= 3 iI:II:II:I Preset Value:w Sec
0010 Lt Preset T‘ype:m [_

Direction Set Reset Input

Contact | | Contact | | [7

l 0K | Cancel J

enable reset relay

enable reset relay . :
T tart
present value =0 _’|‘_ et starts operating _’I-‘_ present value =10

Timing enable relay
t t t t
Lime up, (TO1~T1F)
output tertninal t = preset value

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


http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming

Timer Mode 6 (FLASH with Reset)

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

sequence of the timer status bit TO1 will continue as long as the reset input signal does not be triggered.

Edit Contact/Coil X]

o lr Ju Iz 1 e b

Timer Cutput Iype
& -

T |g1 w| (01-1F) Symbol
[ i

Function

Mode Ia v (0~&: =[, 7: B)

@
®_ @ _® Flash timer mode 2
o ©

Enable | |
Reset [ |
Output IlIIIIIIIIIIIII

Time Base:|1SEC "l

TOl 6 Current Value:l SEC
0000
? S TOL Preset Value:|0010 SEC
0o0lo0
I01l Preset Type:IN v| |
Direction Set Reset Input

Contact | v Contact |1 v | W

| OK | Cancel |

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

Timing enable relay —l
t t t t

Time up,
Cutput terminal (T01~T1F)

enable reset relay —l

t =preset vahie

2¢ The current value of Timer can not be kept on a loss of power to smart.
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Timer Mode 7 (FLASH Cascade without Reset)

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

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

Edit Contact/Coil X

IR S b S T | 4]

Select Coil No. Output Type
T Jor | t0242F) smpar| -0 C

hd 7 * P
Function

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

Flash timer mode 3

x _] L

@- ™ T

TOl TO2
Tiue Base:|0.13EC +| 0.15EC |
TOl 7 ? Current Velue:l Sec [ Sec
Z Qoo0.0 24000.0
002.5 TO1] 001.0 TOZ Preset Value:IUUZ.S Sec [UDJ.. 0 Sec
TOZ TO2 Preset 'hme:lN - N -
Direction Set Reset Input

Contact | J [ Contact | J [_

| [1]:4 I Cancel |

enable reset relay enable reset relay

present value = 0 P Timer status operating e present value =0

tirrung enable relay

t1| t2

Timer up, (T01~-T1F)

sutpt tertninal

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

t2 = preset valueof the second timner

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

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

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

purpose counting and 2 for high speed counting. Additionally, each counter has 6
parameters for proper configuration. The tables below describe each configuration

parameter and lists each compatible memory type for configuring counters.

Common Counter

e
oA

_®_
®
@

Symbol | description Compatible Instructions | Range

@ Counting Mode (0-6) Input 101-10C/101-10C

@ Use (I01~g1F) to set counting up or down Keypad input 701-704/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~gl1F) 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 YO01-YOC/y01-y0OC

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

® Counter preset Value, range: 0~999999 Counter CO01-C1F/c01-c1F

® Counter Code (CO1~C1F total: 31 Counters) Timer TO1-T1FA01-t1F

Analog comparator

GO1-F1F/g01-glF

Normal open contact

Lo

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

Counter Mode 0 (Internal coil)

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

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

software Edit Contact/Coil dialog box.

-®_

col

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

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

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

Edit Contact/Coil @
r  |u |z |z c |z 4»

Counter

c |o1 w| (01~1F) Symhol

Function
— — Mode v {0~8)

P

Counter without overtaking and without
power down retein current value

Pre val=24

Cur val [0]2]0T T T2 [T /10 T Tashliebalo Eokalior
i 5)

¢

Current Value:
col 1 Preset Value:| 000020
HMO1ld 000000

""" Preset Type:|N ¥
oooozo [ 91

Direction Set Reset Input
I0z

Contact |M | |01 Contact (T - ’?

Q=1
__________________________________________________ .
© 7 |
AT T T T Tt Tt T rTIT T T T T YT T T T
(@) lolototrlitzizizlito! 1919120020\ 20\ 020! 20! 20!

-
Input count pulse |_ _L_d_ :I

@ OFF ON OFF ON

@ ON OFF oN
OFF ON| OFF ON OFF

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

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

Mode 2 Counter will count up to a fixed preset value and continue counting even reach the preset value, but it won’t

count when the current value equals 0 in counting-down mode. Additionally, the current count value is non-retentive and will

reset to init value on a powering up to the smart relay or switching between RUN and STOP. In the example below, the

counter will continuously count when reach its preset value of 20. Counter status bit CO1 will be ON when the current value

is 20.

PP

®
®

col
oL

I0Z

2
QDO0O00

00002Z0

col

OX;

&

@ |

gt counter
pulse

Edit Contact/Coil

Mode ﬁv {0~8)

Counter with owerteking and without
power down retain current value

Fre vab141

S I I T o e O 2

SruroTruTLrT

1 |
Resel |
(A e SR

Current Value:’i
Preset Value:|000020
Preset Iype:z|N ¥ ’_

Direction Set

Contact m 01

ot

[

Oratpui

Eeset Input

¥ | u | | T C IR
Counter
C |01 w| (01~1F) Svmbo
Function

Contact m IF

20

RELE

(EEEEE R BT

P

@ OFF oM OFF O
@ OFF ON
OFF O OFF ON | OFF |&| OFF

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

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

2% The counter current value will be init value when the smart’s status switches between RUN and STOP or the smart


http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming
is power up. The initial value equals to zero if the counter is in counting-up mode, but the preset value in

counting-down mode.

Counter Mode 3 (Non-Overtaking, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when restart the power. Mode 3
Counter will count up to a fixed preset value and stop counting at that value, or stop counting when its current value is O if it’s
configured as counting-down mode. Additionally, the current count value is retentive when the smart switches between RUN and

STOP if “C Keep” is active. In the example below, the counter will stop counting when it reaches the preset value of 20.
Counter status bit CO1 will be ON when the current value is 20.

Y | n | m | T c lr 4]

c lol «| (01~1F) Symbol

oY

Function

_® N
@ Hode [3 <| (0-8)
©

Counter without overtaking and with
power dowm retain current wvalue

@— Pre wab=2a
_® il EIRIEN T T T T Tl

col 3 Current Value: |
p1014 000000 Preset Value:IDDEIEIZU

Ccol
000020 Preset 'l"gpe:lN 'I |

Direction 3Set Reset Input

Contact M | |01 Contact |T - l?

I02

0K I Cancel |

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

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

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after power lost. Mode 4 Counter will count up to a fixed preset value and then
continue counting after the preset value, but it won’t count when the current value equals 0 if it’s configured as counting-down
mode . Additionally, the current count value is retentive when the smart switches between RUN and STOP if “C Keep” is active.

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

T In |n It c ln 4]

Counter

C |01 ;| {01~1F) Syumhol

Function
@ Mode (PR | (1-8)
©

P

Counter with overtaking and with power
down retain current value

_@ ol DAL OARL T

NI TOTTrrrnr
Mg I_
[ =

P

col 4
MOld OOO0O000 Current Value:
oQooDzZo col Preset Value:|0000Z0
I0Z Preset Type:[N -~

Direction Zet Reset Input

Contact [ |ﬂl Contact [T | (02

0K | Cancel |

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

»¢ The current counter value will be kept when the SG2 is switched between RUN and STOP if “C-keep” is active.


http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming

85

Counter Mode 5 (Overtaking, Up-Down Count, Non-Retentive)

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

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

The Mode 5 Counter will count up to a fixed preset value and continue counting even reach the preset value.

Additionally, the current count value is non-retentive and will reset to 0 when power lost. Additionally, the Mode 5 counter

is always reset to zero, and the current value also is always 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.

P

¢

col

()
®
©,

bou

Iz

g

pooozo [ €01

mput count
pulse

Function

Edit Contact/Coil EJ
¥ 4 | w | T c Ir 4]
Counter
C |01 =] (01-1F) Fymbol

Hode

(1-8)

Bl -

With overcaking and without power dowvm

Compare Counter

Ceva GBI A TG AT ET

Juirroronrnmner
|

—
—

) e PSS Ry o S —

[ =]

Current Vuluc:’i
Preset Value: (000020

Preaset 1‘;rpe:|-l\1 j [

Direction Set

Feset Input

Contact | j ol Contact |1 L 0z
114 | Cancel |

20

I A A N A I Rt R I R B R R Ry R R B R I R |
ad :IQ:19:20:20:21:21:20:20:19=19=13=18

Lzglfglanl gl gl gl
(19,189,200, 0,8, 0,

@,

OFF

©)

OFF O

OFF

O

OFF O

OFF O OFF

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

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

2¢ The current value is always 0 regardless of the state of its direction bit when the smart switches between RUN and

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

Mode 6 Counter’s operation is similar to Mode 4, its current count value is overtaking and retentive. Its status bit will
be ON when the counter current value isn’t less than its preset value, and will be OFF when the current value is less than its
preset value. Additionally, the Mode 6 counter is always reset to zero, regardless of the state of its direction bit. The current
count value is retentive and will keep its current count after power lost. And Counter will keep current value if “C Keep”
is active. In the example below, the counter will continue counting after its preset value of 20. Counter status bit CO1 will

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

Edit Contact/Coil X

¥ e x|z c e 4>

Counter

: _® ¢ for =] toram Symbol

Function
ode [¢ | (0-8)

With overtaking and with power dowm
Compare Counter

_@ O el s e AT

O1C)

pligipigarupipipSn e
0 M (s
(——
el P ep e T el
|
col 5 Current Value:|
M01d 000000 Preset Value:|000020
Qo00zZ0 col Preset ‘I‘ype:ﬂ 17
I02 Direction Set Reset Input

Contact ‘n J ol Contact |1 | |0z

) 20

-t TTT o TTTr|AaTTrT, T T TTTrTaITTr|aT T TTTrTTTT T
@Hodel&2£5'0'1:1:2:2:3: : : : : : :0:1:1:2:2:3:
TaTTTTT Tt rTaTTrT T T Tt It rY|aT T TTTr Tt T
@Hod83&4&6'0'1=1=2I2=3l b b 1 3tel el 5l sl 6
nput count pulse |_ :I___Jr__:l |-
1 _
power supply switch O OFF O

&)
@

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

2¢ The current value is kept when change the mode between RUN and STOP if “C Keep” is active.
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High Speed Counters (DC Version Only)

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and 102. These can be
used as general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high

speed counting.

High Speed Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either Symbol | Description

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

Counting Mode (7) high speed counting

KHz maximum at 24VDC high speed input signal. The ®
selected Counter Coil (CO1-C1F) will turn ON when the ®

High speed counting input terminal: 101 or 102 only

Use (I01~g1F) to Reset the counting value
pulse count reaches preset value and remain ON. The ON: the counter reset to 0

counter will reset when the Reset Input is active. In the 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)

example below shows the relationship among the

numbered block diagram for a Mode 7 Counter, the

@ @ ®

ladder diagram view, and the software Edit Contact/Coil

dialog box.

@ Edit Contact/Coil
@ ¥ | | m | T
col 7
TO1d 0ooooo Counter
5 col
( ) 050000 ¢ o1 | (01-1F) Symhol

HMOS

B
e bl

2]

Function

Mode 7 - [0~8])

Scale Input Counter

Fre val=24

Curvd - T [ | 1T T2 FIGhaRaRals e lalal Til" )

I T O = e O I O " JuuLLILULILE

ok, ﬂ
(s5) | 050000 ‘
© . iy :
@

i 6 i CFF O OFF l—_|

Current Value: ’7
Preset Walue:|005000
Preset Type: (N hd

Input I1/IZ Reset Input

Contact ,F Contact |M - ’bs_

[1):4 | Cancel |
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Example: QO1 output ON with C01, and Q02 output ON with scan time.

103 co1 | 7 ‘
| 101 nooooo
004 | {::>" ooo1oo [ €01
MO1 ‘
co1 Qo1

ws [ o

Preset 100

Carrent | 0 1 i1 f2 2 F. i {9 ioi10i00i100i100i100i100i100f 0 0 {0 |
S A (S S SO S S S ..--..J..-...--.'-..-...JI-...--.'.--...-i...--..'-....--i...--...'.-...--.;..--...a;....--.J.

EE

103

MO1

CO1/Q01

Q02

ON

OFF

OFF

ON

OFF

OFF

ON

OFF

Scan time

OFF
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High Speed Counter Mode 8 (DC powered versions only)

The Mode 8 High Speed Counter can use either
input terminals 101 or 102 for forward up-counting to

1 KHz maximum at 24VDC high speed input signal.

It will reflash its counted value in each “fixed time”.

When the counted value reaches or excesses the
“Preset ON”, then the selected counter coil turns
ON at the next cycle. If the counted value change to

a value less than “Preset ON” but still large than

Description

Counting Mode (8) high speed counting

High speed counting input terminal: 101 or 102 only

Counting interval time: 0~99.99 sec

Counter ‘on’ preset Value, range: 0~999999

Counter ‘off” preset Value, range: 0~999999

Counter Coil Number (CO1~CI1F total: 31 counters)

“Preset OFF”, it still retains ON state. The counter coil does not turn OFF at next cycle until the counted value less

than “Preset OFF”. The counter will reset when the preceding rung is inactive. The table below describes each

configuration parameter for High Speed Counter Mode 8.

Edit Contact/Coil X

¥ | | | T C ]R |
Counter
_® - ] c |or w| (01-1F) Symbol
®—' @ Function
Mode 5 v (0~8})
@ 1K Hz Input Counter
® o |
Fixed Time:[n || -»[01.00 Sec
Current Value:l |
Preset Value:|000005 |ooooos|  off
CD]. 8 OFF Breset Iype:lN ﬂl |N ﬂl
I01 00.10 Input I1/I2 Reset Input
0 0 0 0 0 S C 0 l Contact IF Contact ’_
000003
OK | Cancel ‘
D=8
G =015 6.1s | 61s | Ols o.1s 01s
D=5 3 0 5 T 4 7 3 4
o L

CFF

| &) |

O

OFF
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Real Time Clock (RTC) Instructions

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

ETC SET V3.0
Each RTC instruction has a choice of 5 operation modes, and has 10 parameters for proper 2009, 06, 76
configuration. The initial clock/calendar setting for each connected SG2 is set using the Fri. 10:11

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

ONONO.
© 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

EO®0E®O®®EE

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.

On

ROL

OFF

I|J|l
001 |
O
101 OFF
O
E01 OFF

COFF

Edit Contact/Coil

n | w |T | e R 3
Real time clock

R |op = (01-1F)

Function

Hode ([l »| (0-4)

Internal Coil

Week (n->0££) :| = =]
Current Value: :

Preset Value:[_: ’_On I_: ’_O.EI!

{(hour:minute)

Cancel
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RTC Mode 1 (Daily)

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

day. RTC coil/contact turns on in the work-hour of the workday.

Example 1:

" | u It lc R le LY

—@—@— Real time clock

E [or ~| (01-1F) Syhol

-

Function

Hode 1 - {0~4)

Every day action mode

ONONO
© 00

Week (On->0££) : |10 =] —|m ~]
Current ?ulue:'i
ROl MO-FR Preset value:IUEi H Il:ll:l on Il?| :IUEI (1144
1= 10:07 (hour:minace)
og:o0 [ RO1
17:00
| OE I Cancel
Week Monday Tuesday  Wednesday Friday Saturday Sunday
Time 800 1700 800 1700 00 1700 200 1700

muete 1 L1 1 1 1

rmowpr [ [ L[ | 1

Example 2:
Weel Monday Tuesday Wednesday Friday ey Sunday
@ 1 Titne 800 1700 00 1700 &00  17:00 00 1rroo o 00
D ®| U i ]
®: @| 1700 | ENABLE § § § § § ;
®: @] 30 ' ' |— —I ' '
Fn Output
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Example 3:

Week Ionday Tuesday Wednesday Friday ety Sy
@ 1 Time 00 1700 &00 1700 500 1700 00 1700 s00 1700 800 1700
D @|FRTU L I I R N R R
®: @] 80 | mwese | f 1 i b
@ @ | 1700 i i i ; i : i ; ; i i H
En Qutput | | | | | | I | | |
Example 4:
Weel Monday Tuesday Sk Suncky
& 1 Time 800 17:00 500 17:00 800 17.00 00 17:00 §00 17:00
D : @ |Fr-MO b | I R N N
®: @] 1700 | ENABLE | : : : |
@ - @[ o0 ; i R { ! ; ; ; ;
Fn Outpuat | | | | | |
Example 5:
Week IMonday Tuesday Friday iy Sinday
@ 1 Time 800 17:00 800 1700 800 1700 00 1700 &00 17:00
D : @|su-sU . | P I
®: @] 800 | ENABLE | ; | | | | i | | ;
@ ®| 1700 5 '
Fn Catput |
Example 6:
Week Monday Tuesday Friday Safuray Sy
® 1 Time 00 1700 00 1700 200 1700 00 1700 E00 17:.00
D: @|susy P | I R R N
®: @ 1700 | ENABLE | | | | | § ; § : §
@ | 800 : : i L i : P i
roowpn” | [ [ J I [ I
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RTC Mode 2 (Interval weekly)
The Interval Time Mode 2 allows the RTC coil acting based on time and day per week. The configuration dialog

below (example 1) allows setting the start-working time and stop-working time between two days in each week.

Example 1:
C ) ( l) Edit Contact/Coil
u | u |t e R le  4l»]
@— @ @ Real time clock
R |01 j {01l=~1F) Symbol
@ =
Mode [z | (0-4)
Interval time action mode
[ooe T oo Powe | v [ e | sa | s |
Sy |
we | A
Week (On->0E€) 1 | TU | - -
P01 TU-5S4 Current Walue:
2| 10:-22 Preset Value:[08 : [00 on [17 : [00 oee
02-00 POl {hour:minute)
17:00
L1)34 | Cancel |
Weel Monday Tuesday Friday Saturry Ay
Titne 00 1700 &00 1700 & 00 1700 &00 1700 00 1700
ENABLE | ' ' =
Fn Output
Example 2:
Weelk IMonday Tuesday . ety Sunday
@ 2 Titme .00 1700 0 &00 1700 &00 1700 g00 1700
@ @|s4-TU | L | I R
®: @] 1700 | ENABLE | § § § i § § §
(@ | 800 H : : : : : H i

En Outpat
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Example 3:
Weel Tuesday Wednesday . ety Sunday
@ 2 Time 00 1700 &00 1700 g:00 1700 800 1700
T @ [we-ws C L
@ : @| 1700 | ENABLE | i i i : i i i
L@ | 800 i ' ! ' ' ' '
FEn Output
Example 4:
Week Tuesday Wednesday - ey Sincay
@ 2 Titme 00 1700 &00  1F00 &00 1700 g.00 1700
O @ [wewE C C
® @] 800 | ENABLE | ; ; | i | § §
@ @] 1700 ‘ ! " i ! L |
En Output

RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the RTC coil acting based on Year, Month, and Date. The

configuration dialog below (example 1) allows setting the workday between two different dates.

Symbol | Description
RTC Year ON

RTC Year OFF

RTC Mode 3, Year-Month-Day

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

RTC day ON

RTC month OFF

RTC day OFF

RTC code (RO1~RI1F, total 31 group)

00
oo
o

©® OGO ® e
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Example 1:

Edit Contact/Coil

n | = | T | c ] |
Real time clock
R [o1 =| (01-1F) Symbol
Function
Hode |3 ~| (0-4)

Intérval month action mode

Year (On->0££) : 05

- |10

Current Value:
Preset Value:|02

17 on 11 . 10 oes

RO1 03-10 (Year.Day)
2| 090328 f01
02.17
11.11
(124 | Cancel
Year-Month-Day 2009/02117 2010/11/11
Timne 0:00 0:00
ENABLE
oM
ETC output OTF OFF
Example 2:
Tear-Month-Day 200902117 2010/11/11

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

ETC cutput

Example 3:
Year-Month-Day 200910217 2010/11/11
Ti 0:00 -

B 3 itz | 0.r|:10
(/EY®E) | 2010/11/11 ENAELE
@/DIE | 2010/11/11

ETC output
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RTC Mode 4 (30-second compensator)

The 30-second compensator, Mode 4, allows the RTC coil acting based on week, hour, minute and second. The

configuration dialog below shows the setting of week, hour, minute and second for the TRC mode 4.

_ @_ Edit Contact/Coil E'

@_ I | |t | c R s l»
@ @ Real time clock

R |01 = (01-1F) Symbol
@ @ _. Function

Mode v [(0~4)

305 modify mode

EEIEEENEIENER

5 e

Enike |
Symbol | Description s |
RTC adjustment week E
Week (On):
RTC mOde 4 Current Value:
RTC present hour Preset value:[00 : [o0

(hour:iminute) : oo

RTC present minute

RTC adjustment hour

RTC adjustment minute

RTC adjustment second

0K | Cancel

® Q@ O ® ® e

RTC code (RO1~RI1F, total 31 group)

Example 1: preset second < 30s

_ ®_
e
®

®
® —® ROL s
@) 3 [ } ROL

20
Week SA
Time 800 8:00:20
ENAELE
RTC output OFF ON OFF

2% The current time will return to 8:00:00 when it achieves 8:00:20 at first time, and RTC contact, RO1, will turn ON,
then it does not turns OFF until the present time achieves 8:00:20 again. Then time keeps going. So, this means that
RTC status bit is ON for 21 seconds.

Example 2: preset second >= 30s
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@—@
©)

®_
®
® & o1 e
@

4=] L2:41 ROL
08:00
=40
Week oA
Tirne 200 8:00:40
|
EMNARLE |
i
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 in one scan

time. Then time keeps going and RO1 turns OFF.
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Comparator Instructions

The SG2 smart relay includes 31 comparator coils that can be used throughout a program. Each comparator has 8
different operation modes. Additionally, each comparator has 5 parameters for proper configuration. The table below

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

Symbol [Description
Comparison Mode (0~7)

IAx analog input value (0.00~99.99)
|Ay analog input value (0.00~99.99)

50 0°

Reference comparative value, could be constant, or other data code
Output terminal (GO1~G1F)

|
©
SIS

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

_®. — 101 601
001 | \

101 OFF OFF

ON
GO1 OFF OFF

Analog comparator Mode 1~7
(1) Analog Comparator mode 1: Ay — (@ < Ax < Ay + @), 5ON ;

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

(7) Analog Comparator mode 7: (4 # AX, ®ON ;
Example 1: Analog Signal Compare
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In the example below, Mode 4 is the selected function that compares the value of analog input A01 to a constant

value (N) of 2.50. Status coil GO1 turns ON when A01 is not less than constant 2.50.

N [ |c | r G [e 4l

Analog comparator

G |01 w| (OL~1F)  Symbol

@
@ m::::onm (0-7)
@ @ Ax<=Ref.
®

el |

col 4 Current Value:‘ Sec ‘ Sec
AOL col Preset Value:|02.50] Ref
P— Preset Type:|N v

0K I Cancel

Example 2: Timer/Counter present value Compare
The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or
each other. In this example below, Mode 5 is the selected function that compares the value of Counter (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 | c | r G [a v

Analog comparator
G |01 w| (01~1F)  symbol

Function

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

o0 0°

o T e

GOl s Current Value:l Sec | Sec
cot GOl Preget Value: Ref
TOl Preset Type: ~||o1

0K | Cancel
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HMI Display Instructions
HMI/Text

X
The SG2 smart relay includes 31 HMI instructions that HL  |mo2 |mos |mos |mes |mos |mor |mos 4[>

can be used throughout a program. Each HMI instruction can

Timer |

be configured to display information on the SG2 16x4 Counter |
character LCD in text, numeric, or bit format for items such . c::m I
as current value and preset value for functions, Input/Output _

. , . | peme r | x| m=| ]
bit status, and text. There are three kinds of text in HMI, Analog Display Set... | o el

. . . . Fhone HNumber

Multi Language, Chinese (fixed) and Chinese (edit). Each I : i [ o s

HMI instruction can be configured separately using the
(+ Multi Language {" Chinese(fixed) { Chinese(edit)

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

software P7#5%8° ()*+, -, /0123456789::<=>?@ABC
: DEFGHITELNNOPQRSTUVWEYZ[V]B_"abcdefs

Allows the SEL button on the SG2 keypad to activate hijklmnoparstuvwsvze|-6’adaaacceeiii
o 1 FARENVOGaeaauIORARS " ACELROSZ2ace a0

the selected message onto the LCD even the Hxx is inactive. ¢z AEBTIEER3MAKINHOIPCTY ¢ XNYDMNBHE3NA

s EQRaBv<2TLwEBA¥Co=* =" ¥uAAAE

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

HO1~H14 can display the setting telephone number and | Fhene Humber
. li 2dd 138111
send alarm message to the setting number by GSM module. J

Cancel |

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

parameter.

Symbol | Description

@ Display mode (1-2)

® HMI character output terminal (HO1~H1F)

Edit Contact/Coil

NO) —

HMI display page

H |01 _:] (DL=1F} Symbol Edit
Funccion
_© Hode |z | (1-2)

No Digls

HO1 1
HO1

I OF. | Cancel
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HMI function instruction

1. HMI can display character, built-in Chinese, user-defined Chinese and GSM telephone number. This
information can not be edited through keypad.

2. HMI can display function current value (T, C, R, G and DR), analog input/output value (A, AT, AQ). This
information can not be edited through keypad.

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

4. HMI display state of coil (I, X, Z, M and N), state of M and N can be edited through keypad.
Once more than one HMI enabled at the same time, press changing page button to display other HMI
screen.

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

present screen even though HO2 coil be exercised.

Keypad instruction

SEL Under status 1 or 2, go into status 3.

Under status 3, go into status 4.

Under status 4, change function preset type.

T oor 4 Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.

Under status 3, move cursor up or down.

Under status 4, change data and number, function preset data; change coil state
(SEL+T or {) | Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.

Under status 3, move cursor up or down.

«—or— Under status3 or 4, move cursor lift or right.

OK Validate editing and store automatic.

ESC Abrogate operation.
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HMI status 1~4:
1. HMI scanning state, press SEL into HIM at IO interface

wov T01=20.00Sec

1<=t 1‘:; oo spr | TOLTHE. HtSec
o —TEE 0T S WTO1##
h A TO1=##

oW

So'

I.123456789ABC
2.1234 X
Q.12345678

RUN Wed. 09:05

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

POS

1.123456T394ABC

: ORED TO1=20. 00Sec V‘)‘

7.1234 X Q e Erable MOD ol T01=00. 00Sec ¢ e
Q.12345678 0 Zhable Moy |fmoxy]  QMEE—>| 00.00 o
RN Wed. 00:18 | NN 4 -] [IE0EE HOZ=0N & A

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

edited content.

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

N02=0N

ON

So%

Press SEL -

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

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

HO2=0N

6

X

Press SEL -

Pl

T01=H0. 00Sec
T01=00.00Sec
00. 00
MO2=0N

T01=20. 008ec
T01=00.00Sec
00, 00

MO2=0N

oW

So%

N

So%
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PWM Output Instruction (DC Transistor Output Models Only)

The transistor output model, T type, includes the capability to provide a PWM (Pulse Width Modulation) output on
terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a PLSY
(Pulse output) output on terminal 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 (1~8) ON OFF OFF OFF 1 Preset stage 1
® Selectl (I01~g1F) ON OFF OFF ON 2 Preset stage 2
@ Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
® Select3 (I01~glF) ON OFF ON ON 4 | Preset stage 4
® present stages as operating (1~8) ON ON OFF OFF 5 Preset stage 5
@ Width of preset stage [1 (0~32767 ms) ON ON OFF ON 6 Preset stage 6
Period of preset stage [ (1~32767 ms) ON ON ON OFF 7 Preset stage 7
© Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8
PWM code (PO1~P02)



http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming [

Example:

Edit Comtact/Coil

—@ @— c |r |'e | u P las  4]» -

¥ lon =| (01-D2) Symbol 9 F___J

Function
=]

Hede |1 (1=Z)

000
© 0

PN
£y t

POl 1 3 gelect 1-8:|3 ~ ]
Mazd o Qol Current \?alu.e:l ns | ns
POL Preser Value:[00010 as [00005  ms
MOz4 00005 T - heetabea
HDJ_ 00010 Preser Type:|H - ] |N j
Select inpur poincs: (high->low bizt)+l

Tl e T o e T

The state of MO1, M02 and M03 are OFF-ON-OFF, so that PWM output pulse is at stage3 like this as setting

above.

BN |
t=5 ms
. L

T=10 ms

The state of MO1, M02 and MO03 decide the duty cycle and frequency of PWM output. PWM stages can be
changed by the status of M01, M02 and M03 when POl is running. ® displays the number of pulse when P01 is

running, but © equals 0 when P01 is disabled.

PLSY mode

Only PO1 can work under this mode, and the output is QO01. 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 (QO1)

PWM code (PO1)

@ O ® O e
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Example:

6 0

4

oQoan Qol
col POl

ooloo

Edit Contact/Coil

P jor =] (D1-02) Symbol
Function

mode (BN ~| (2:2)

PLSY

FF

W

I

Current Value: I

Freser Typesln v |

Preset Value:|000EFl He |UDEIDU

CIES |

C= ]

Cancel |

105

The preset frequency and pulse number could be constant or the current value of other function. They are

variable if the preset are other data code. The PLSY will stop output if it has outputted the number of @ pulse. PLSY

will run again if it is enabled for a second time.

»¢ In the example above, the frequency refers to data code (CO1). So the wave’s frequency will change following the

current value of CO1.

¢ In the example above, frequency is 1000 Hz if the current value of CO1 is bigger than 1000 Hz.

s PLSY stops outputting pulse after it has output 100 pulses.

s PLSY dose not stop sending the pulse out as long as [1 equal to 0.

Example:

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

EN

1ms

Output

2ms

PLSY stops outputting when the number of output pulse is completed.
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10 Link/Remote 1/O Instruction (SG2-20Vxxx model only)

The SG2-20Vxxx models include the capability to link additional SG2-20Vxx RS435 SET 03

units via the RS-485 connection terminals. The baud rate and communication |pr SET ﬁ‘:: h?“’h Elfc
ig i
format 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

Data Meaning et ID R;m;]tue I/0

0 8/N/2__ Data 8bit, No Parity, 2 Stop bit. Gz &5 | R
High bit |-\ 8/E/1 _ Data 8bit, Even Parity, 1 Stop bit. Hev IIO0=SS -~ Slame

2 8/0/1  Data 8th, Odd Pa.rlty, 1 Stop blt. Set Expand I/0 sehers

3 8/N/1  Data 8bit, No Parity, 1 Stop bit. vowm: 1 5 W U Eeep

0 4800bps :: ; Kzei_ .

1 9600bp5 [ I/0 Alarm m Za;et 1anE
Low bit 2 19200bps DE. Format Set

3 38400bps & Unsigned

45‘ ?’172(2)83{:5 Eaud Rate: (35400 - " Signed

ps
E Cancel
10 Link

Up to 8 SG2 units can be linked together as the IO Link Network. Each unit runs their own logic program; the
ON/OFF state of input, output points, and Auxiliary Coils in each one can be assigned to “W Table”, see the next
page for more information. There must be one master (ID=00) and several slavers with the continuous ID number
starting from O1 in the network. The master one does not perform the 10 Link function to the units with the ID
behind the first broken number once the ID numbers are not continuous. For example, the slavers’ ID are 01, 02, 04

and 05, the master just can recognize only two Slaver, ID 01 and 02, the ID 04 and 05 will be skipped.

ID SET 01
RENOTE 1/l N
* max. 8 points I/O send per stations BACK]};P i
¢ Max 7*8 (=56) points I/O received per station i
ID must set to be 0,1,2,...(max to 7) Remote VO disable  [D ['Memory list
location
0 | WOI~WO08
1 | WOO~W16
2 | WIT~W24
3 | W25~W32
4 | W33~W40
5 | W41~w48
16 7 64 6 | W49~W56
______ L i e

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

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

information.
The Mode 2: Grab the states of the selected W elements, and substituting the state of the selected coil. If the select
coil type is input coil I or X, coil status can’t be changed by the state of W elements.

Symbol | Description Type of points Range
@ Setting mode(1,2) 1:Writing 2:Grading Inputs 101~I0C/i01~10C
® Number of send/receive points (1~8) Outputs Q01~Q08/q01~q08
©) Chosen coil elements for Write/Grab mode Auxiliary coil MO1~M3F/m01~m3F
@ Selected W elements for Write/Grab mode Auxiliary coil NO1~N3F/n01~n3F
® I/O link output terminal (LO1~LO0S8) Expansion inputs | X01~X0C/x01~x0C
Expansion outputs | YO1~YO0C/y01~y0C

Edit Contact/Coil

_@ L "“_'] {01-08) Symbol

Funccion
Hode

B,
© vl
®

=] w2

Write to W regiscer

LO1 1

s 4 103-1I07
R

Wo9-W13 co1l wo. ;RN |
Select 1.8:|5 j

From|[03-07 *| To |

0K | Cancel

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

into the corresponding W elements, W09~W 13 as shown in below table.

®=1, @ =5, ® =103~107, ID=1 (®:W09~W13)
Memory List Position W09 WI10 W11 WI2 W13 W14 WI5 W16
Corresponding receiving 4 4 4 4 4 4 4 4
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Or sending terminal 103 104 105 106 107 0 0 0

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

MO03~M07 is controlled by the W17~W21.

®O=1, @ =5, ® =M03~M07, @:W17~W21
Memory List Position W17 WI18 W19 W20 W21

Corresponding receiving ¥ v v v v
Or sending terminal M03 M04 MO5 MO6 MO7

Remote 1/0
Remote 10 function can make one SG2 as master link to another SG2 as slaver; the slaver can’t
perform its program. Below figures show how to configure the remote IO system.

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

Set to slaver
Set to master I KEEF v
5G2-20vT-D
ID SET 01 / ID SET 01
RENOTE I/0 n Remote 1/O disable REMOTE I./0 5
BACKELIGHT o BACELIGHT X
M EEEP W M EEEP W
5G2-204T-D

S62-20vT-D

Master =gy vlave

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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MU (Modbus) (SG2-20Vxxx model only) S
MU function performs Modbus RTU communication at RS485 port. There are 15 ID SET 01
MU coils: MUO1~MUOF. RENOTE I/0 N
Remote 10 and IO Link have higher priority than MU to use RS485 port. MU is BACKELIGHT i
executed when the remote 1O setting in the system is disabled (No Remote 10) and ID N KEEP o

isn’t 0.

There can be several MU commands executed at the same time, but only one command can be performed, the

rest are postponed until the performed one is accomplished.

Function mode corresponding communication function code:

mode Communication function code
1 03 (read registers)
2 06 (write single register)
3 10 (write multiple registers)
4 01 (read coils)
5 05 (write single coil)

The coils used for MU function:

target address if there is no error.

M3D: Received M3D turns ON after received, then check-up for error. Transferring data to

M3E: Error flag communication error flag

certain time. M3F will automatically reset if M3D reset.

M3F: Time out flag M3F turns ON when the master does not get any response from slaver within

The time of time out depends on the baud rate as shown in the below table.

Baud rate (bps) Time out (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80

There are 5 parameters in MU function as shown below.

symbol | Description

_® - @ MU mode (1~5)

® ID number of the target unit: range from 0 to127

The address of target register in that unit:

ONONO

length/address in mode 1 and 3.

in mode 4 and 5.

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

e Just do the read/write function to the register with one data
® e Do the read/write function to the coil with one data length/address
2) The address refers to the content of DR coil, and the value of coil

behind this one determines how many register or coil will be read or

write, see the next five pages for more information.

DR code, store sending/receiving data from this DR

@ ®

MU code (MUO1~MUOQF)
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»¢ The max data length for Mode 1 and 3 is 25 words, it means 25 continuous addresses. The max data length for
Mode 4 is 400bits.
MU model: Read Registers

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

Edit Contact/Coil

6 | |2

Helect Coil No.

Function

Mode 1 -

Read register

Remote ID:

_® 10-7F)

ONONO

HMUol

My o1 +| (01~0F) Symbol

o1
Coun. add: & [0003 cor [ ]

(0-FFFF)peag single register

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

Edit Contact/Coil

G |a | |z MO IAS

Select Coil No.

MO |01 w| {(01~0F) Symbol

Function

Mode 1 w

Bead register

Renote ID: 01
[0=7TF)
Comm. add: " {* IR
(0~FFFF) 1y dara length is DRO4!The max
length of Data is 25!
Comm. data: DR |[E0 ¥

Address is a constant, 0003.

Data length is fixed at lword, in other
word, just one address.

The sending out Modbus command will be:

Received response form slaver:
01 03 02 datal-1 datal-2 CRC16;
Saving date to DREO:

DREO = datal-1 + datal-2

Store in: n?a | ¥ Note:
- mm o The completed data in a register is a 16 bits
s type. When using Modbus protocol, this 16 bits
- data is going to be divided into high 8 bits and
[Uog; }mul low 8 bits. In above example:
DREQ Datal-1 is the high 8 bits
o = Datal-2 is the low 8 bits

Function parameter display:

rl
| m

| DRos  RUO1

L DREO

1

d

Setting DR03=0001 for the address
Setting DR04=0002 for the data length

(means how many data will be read)

The sending out Modbus command will be:
01 03 00 01 00 02 CRC16;

=1

Cancel |

»¢the max length of data is 25.

Received response from slaver:

01 03 04 datal-1 datal-2 data2-1 data2-2 CRCI16;
Saving data to DREO~DREI:

DREOQO = datal-1 + datal-2

DREI = data2-1 + data2-2

The above example shows how to read two data from two different (but continuous) registers/addresses. For
more information, see the SG2 Modbus protocol manual.
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MU mode2: Write single register

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

Edit Contact/Coil X

G ]H ]p ]L Hu las Llﬂ

select Coil Ho. Function parameter display:

MU {01 - (01-0F) Svmbol r 1

Function I Dl I

Mode [z < | ooos  RMUol
Write single register L DEED |

R ID:

o

Comm. add: & 0003 DR Set a constant address as 0003,
[0~FFFF)

Set DRE0O=1234 (hex: 04D2) as the content which would be
written into other register.
Coun. data: IR [E0 -] When enable the MU function, the sending out Modbus
The data wrote into a register .
depends on the DEEO walue command Wlll be
01 06 00 03 04 D2 CRC16;

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

[1):4 | Cancel

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

o Jx |p 1 om o fas 4]

Function parameter display:
Select Coil No.

MU |01 | (01~0F) Symbol rE 1
Function I Ul I
Moae [z < | pRoz P01
Write single register L DRE[:] d
R‘(eunio?;e] ID: o1
Coun. add: & DR [HER - Set DR03=0001 for data address

(D"FFFFJThe Comm. add depends on DRO3 walue

Set DRE0=1234 (hex: 04D2) as the content which would be
written into other register.,
el " When enable the MU function, the sending out Modbus
Eﬁﬁeﬁiiaoﬁriﬁi o g command will be
01 06 00 01 04 D2 CRCI16;

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

1):4 | Cancel
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MU mode3: Write Multiple Registers

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

Edit Contact/Coil

B I |2 |1

Select Coil No.

MU |01 «| (01-0F) Symbol
Function

Mode 3 -

Write multi-register

Remote ID:

{0-7F) o
Comn. add: & [0003 ¢ R [0z =]

(0-FFFFip 50 single register

Comm. data: DE |E0 -
The data wrote into a register

depends on the DREO walue

Function parameter display:

r3 1
| o1 |
| oooz U0l
L pRED 4

Set a constant address, 0003.

Data length is fixed at 1word, means writing single register.

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

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

011000030001 0204 D2 CRC16;

Received response from slaver:
01 1000 03 00 01 CRC16;

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

Edit Contact/Coil 53
B s | |1 O PR

Select Coil HNo.
mr |0l o« (01-0F) Symbol

Function

Mode 3 -

Write multi-register

Femote ID:

ol
(0~T7F)
Comm. add: + DR m >

(D"FFFF]Starting add. depends on DRO3
walue, Awount of read register
depends on DREO4 vwalue, max is 25

DE |E0 -

The wrote data secquentially start
from DEEQ.

Comm. data:

o]

Cancel |

»¢ the max length of data is 25.

Function parameter display:

r3 1
| o1 |
| ROz HMUO1
L prEp A

Set DR03=0001 for address

Set DR04=0002 for data length
(means how many data will be written)
Set data DRE0=1234 (hex: 04D2),

Set data DRE1=5678 (hex: 162E),

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

01 1000 01 00 02 04 04 D2 16 2E CRC16;

Received response from slaver:
01 10 00 01 00 02 CRC16

The above example shows how to write two data into two different (but continuous) registers/addresses. For
more information, see the SG2 Modbus protocol manual.
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MU mode4: Read Coils

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

Edit Contact/Coil 3

B | B |2 |z mr lAS a>»

Function parameter display:
Jelect Coil Ho.

mw (o1 «| (01-0F) Symbol rd 1
_ | o1 |
Function
mde [1 | oozo  prool
Read coil I' DRED 4
Remote ID: 01
[T T Set a constant address 20 ( here is a Hex number)
i0-FFFFlpeog single coil, and this Comu.add Data length is a constant value: 10 in Hex format
wmust be the multiple of 10H/1lG . .
When enable the MU function, the sending out Modbus
Store in: DR |ED ~ command will be:
The read data will be stored in 010100200010 CRC16’

DEED.

Received response from slaver:

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

DREO = datal-1 + datal-2

1) | Cancel |

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

Edit Contact/Coil

Function parameter display:

Select Coil Mo.

rd 1

M7 |01 w| (01-OF) 3Symbal | 01 I
Function I DRDS HI[UD].

Made 4 - I' DRED 4

Read coil
Rl:euni??tl;e] m: ol Set DR03=0001 for address
fgm;F;Td: r « or [WEN - Set DR04=0015 (hex: 000F) for data length;

Frarting sad.depende zgiﬁgogepends (means how many coil’s state will be read)

on DRO4 walue max No.is 25H/400.

When enable the MU function, the sending out Modbus
srore in: = El command will be:
Bty s 0101 00 01 00 OF CRC16;
from DREO.
Received response from slaver:
01 01 02 datal-1 datal-2 CRC16;

Saving data to DREO:
DREO = datal-1 + datal-2

- | Cancel ¢ the max length of data is 400.



http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming k¥

MU mode5: Write single coil

Set parameter (3), address to be constant:

Edit Contact/Coil 3
B |u | | L m IAS 4
delect Coil Ha. Function parameter display:
I ol - (01.0F) Symbol r5 1
Function I Dl I
mode [z < | o003 RMOoL
Write single coil L DRED 4
1'\‘(&011:1‘0??2J ID: 0l
Comw. add: & |ono3 or oz +] Set a constant address as 0003
ta-rrE Set DRE0=65280 (hex: FF00) as the content which would be
written into other coil.
Comm. data: DR |ED -

When enable the MU function, the sending out Modbus
The data wrote into a coil depends d 11 b .
on the DREO Value. command wi c:

01 0500 03 FF 00 CRC16;

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

0K | Cancel

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

Edit Contact/Coil X

G | = |2 |z M lAS 4]

Select Coil Mo.

mr |0l «| (01-0F) $ymbol

Function parameter display:

re 1
Funetion | o1 |
Mode [5 < | DrROZ  HMUOL
Write single coil L DRED 4
Remote ID: ’oli
Com. sati [ & or [ES] Set DR03=0001 for address
e o, ot depenis o b Set DRE0=65280 (hex: FFO0)

wultiple of 10H/L1E

Comm. data: DR |E0 -

The data wrote into a coil depends

01 0500 01 FF 00 CRC16;
on the DRE0 Value.

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

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

MU sending and receiving data via RS485 port when it’s enabled. Here recommends user to put the D-trigger

element in front of the MU coil.

— ___i______:___w
{::}_

DR1Z B n

B nooon fERLZ

|
T
[ =)
| oE e
o B
(=
L

T

MU0l

MUOI and MUOS coils are controlled by TO1 as shown in above figure. Set
MUO1 as model, read registers mode, address starts from DR11=14=0x0E, data
length DR12=4, and saving data to the registers from DRO1 to DR04.

Setting MUO5 as mode3, write multiple registers mode, address
DR13=14=0x0E, data length DR14=4, and the data which want to write into
target registers refer to the value of the register, from DRO5 to DROS
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770,
DR08=4000=0x0FA0);

DROS - .
{::>—-— nonoo FoROS
| 10000
DROG B .
| 0z000
DROT B .
| oso000
DROB - .
O—— 50000 fDROE
| 04000
DR13 B .
O—— son00 |DRI3
| 00014
DR14 B .
| oooo4
£01 o MI0S -3 1
| | az _
| ] Ol ETN
| pros |

MU0l

MIT05

O

-1
01
CR11
L DROL

bMO1

-3
0z
DR132

L DROS

FMO0S

When TOI turns ON, MUO1 is going to be triggered to send command 01 03 00 OE 00 04 CRC16, then saving
the received data to DRO1~DRO04. After 0.2s TO1 OFF, then trigger MUO5 sending command 01 10 00 OE 00 04 08

27 10 1F 40 17 70 OF A0 CRC16, writing 4 sets data to the registers (0XOE~0x11) in the slaver.
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SHIFT (shift output)

The SG2 smart relay includes only one SHIFT coil that can be used throughout a program. This function
switches a set of serial coils sequentially by trigger a certain input pulse coil. It has 4 parameters for proper
configuration. The table below describes each configured parameter, and lists each compatible element for

configuring SHIFT.

Symbol | Description

e

Preset number of output pulse (1~8)
SHIFT input coil (I01~g1F)

SHIFT output coils (Q, Y, M, N)
SHIFT code (S01)

® ©

® @O

P

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

Edit Contact/Coil X

Al

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

s [0 ] on symper

Function

Pulse Coil: EHINNNN </ [o2
select l.8:[s -]

Start Coil: |0 _'| 03
S0l
s
Qo3-qo7f SO
101,

0K I Cancel

Enable | .
LI S B N

Qo3 | i
Q04 [ ]
Qus [ ]
Q06 ii
S 1 |

2<¢ When shift function is enabled, the Q03 will auto-turn ON first, and the rest of the coils still retain the OFF

state. The ON state shifts to Q4 once the input pulse coil was triggered, then Q03 turns OFF. When triggered
signal happened again, the ON state shifts again from Q04 to Q05, and so on. See the above timing diagram for

more information.
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AQ (Analog Output)

The AQ instructions must be used with extension analog out module, 2A0O.The default output signal of AQ
is 0~10V, the AQ value and the corresponding 12 bits data value are in the range of 0~1000 and 0~4095. It also
can be assigned to output 0~20mA, in current mode; the AQ value and the corresponding 12 bits data value are
within the range of 0~500 and 0~2047. The 12bits data saved in DRD4~DRD7. The output mode of AQ is set
by the current value of DRD0O~DRD3

Output register Mode register
Channel 1: AQO1 DRD4 DRDO
Channel 2: AQ02 DRDS5 DRDI
Channel 3: AQO3 DRD6 DRD2
Channel 4: AQ0O4 DRD7 DRD3
Mode DRDO~DRD3 data definition
1 0: voltage mode and reset value when stop;
2 1: Current mode and reset value when stop;
3 2: voltage mode and keep value when stop;
4 3: Current mode and keep value when stop;

2¢ Analog output works in mode 1 if the value of the mode register, DRDO~DRD3, is larger than 3.

The appearance of AQ value on the HMI screen

The HMI on SG2 displays the code of selected coil when SG2 at STOP mode, and showing the current

value at RUN mode, see the below figure to get more information.

Analog Ouput Set g|

Mode Preset

[ <]l ][00

Voltage mode, reset wvalue when
3top DRD4--20 cutput:09.77 W

ci2 [2 w||n  w|[2007
Current mode, reset value when
stop DEDS—AQ ocutpuc:20.00 mA

cas [3 w|[la  w[[o1

Voltage mode, keep walue when stop

cEa (4 w||or |3t

Current mode, keep value when stop

Cancel |

STOP display RUN display
ARO1=09. 7TV AQOLI=03, 7TV
AR0Z=20, 00ma AQOZ=20, 00md
AQOE= AD1 W AQDE=02, 10V
ARO4=DR3F mA AQN4=00. 00mé&

When AQ mode is in current mode, the relationship among the DR,

AQ output and display value is shown as below:

DRD5=2047, AQ02=500, display: 20.00mA

»¢ When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

2 Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

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

Example 1: AQO1 preset value is a constant; the preset value of DRD4 refers to VOI.
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nu|1 DED4 |
4{ | Q | naono [DEDE
vo1 |

Analog Ouput Set E|

Mode Preset

cal |1 w|lw  =||a000

Voltage mode, reset value when
atop DED4——AD output:09.77 V

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

AOO1=09, 77V
nu|1 DRD4 [ }DRDJ AQOZ=20, D0mé
04000 _
[ 00000 ‘ AQ03=00, 00V
AQ04=00, 00mb

Then enable the M01, the DRD4 output value is depending on the value of V01, changing the value of V01
also influences the output value of AQO1 and DRDA4.

AQO1=05, 13V

e — || sa02-20. o0ma

I ozio0 [P0 0y 0500, 00V
02100 -

AQD4=00. 00mé

Example 2: AQO1 preset value refers to other parameters, and the preset value of DRD4 refers to VOI.
| | Aao1= 01 ¥
}DRD-I

MOl DRD4
II [ aooano ﬁQUZZZO.DOmA
Vo1 AQ03=00, 00V
Analog Ouput Set g| AQO4=00, D0mé

Mode Preset

car 1 w|la w||o

Voltage mode, reset value when
stop

Run the program, the current/output value of DRD4 will not be affected by VO1 even the MO1 turns ON, it
only depends on the AO1 (AQO1 * 4.095=DRD4).

. o (| o
= oo FDRDA =all

ml (U [ 33523} || Aa03=o0. ooy

4004200, 00mA

vor Cans ‘ AR01=02, 1OV
I AI0Z=20, 00mb

_l [ O“ ooass [DRO4 AQ03=
02100 ‘ Q03=00, 0OV

AQ04=00, 00mA

118,
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AS (Add-Subtract)

The SG2 smart relay includes 31AS coils that can be used throughout a program. The AS function performs a
simple integral-math-calculation: Addition and Subtraction. There are 6 parameters for proper configuration. The

table below describes each configuration parameter, and lists each compatible element for configuring AS.

Symbol | Description

AS current value ( -32768~32767)
V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)

AS code (ASO1~ASIF)

-

ONONONO

CICHCHGICNGS)

Compute formula: AS =V1+V2-V3
AS current value is the calculated result. Parameters V1, V2, and V3 can be a constant or current value of other
function. The “Error Coil” turns ON when the calculated result is overflowed, the current value keeps at 32767 or
-32768, which depends on the direction of the overflow. But it will do nothing if the output coil is NOP. The output

coil will turns OFF when the result is in the range or the function is disabled.

The example below shows how to configure AS function.

Edit Contact/Coal El
c = ls = s w4l
Selece Coil No, Error Coil
= b as MW =] 0118 symwor| [0 <] fou
Function

Current walue: l

2©.
-(©

ONONONO

ASV14+7Z-V3
V1 +¥2 - v3
4501 00000 Presec: (15453 | |
16453 [ NOl1 peetype: fu o[ fr Sffor fo <ffm
col

(il:4 | Cancel

»¢ Error output coil NO1 will turn ON when the compute result is overflow.



http://www.cvisiontech.com

Chapter 5 Relay Ladder Logic Programming ¥y

MD (MUL-DIV)

The SG2 smart relay includes 31MD coils that can be used throughout a program. The MD function performs a
simple integral-math-calculation, Multiplication and Division. There are 6 parameters for proper configuration. The

table below describes each configuration parameter, and lists each compatible element for configuring MD.

Symbol | Description

MD current value ( -32768~32767)
V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)

V3 parameter ( -32768~32767)
Error output coil (M, N, NOP)

MD code (MD0O1~MD1F)

-

ONONONO

CICHCHGICNGS)

Compute formula: MD =V1*V2/V3
MD current value is the calculated result. Parameters V1, V2, and V3 can be a constant or other function current
value. The “Error Coil” turns ON when the calculated result is overflowed or V3 equals to zero. The current value
keeps at 32767 or -32768, which depends on the direction of the overflow, and keeps zero when V3 is zero. But it

will do nothing if the output coil is NOP. The output coil will turns OFF when the result is in the range or the
function is disabled.

The example below shows how to configure MD function.

Edit Contact/Coil X
R |'e |n | as m a4
Select Coil No. Error Coil
— —_— W |01 w| (OL-1F) symbol| [m =/ |ou
Function

Current walue:

HD=¥17VZ/V3

D

OJORONC)

I * vz 7 V3
MDOL 00000 i Preset: [16586 [ [
16586 —T for [l ~|lor
[ o1 ]:rmol e Typer [u <|[ [v Jfor [ -][or
AO1

{19 | 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 15 PID coils that can be used throughout a program. The PID function performs a
simple integral-math-calculation which is according to the equation as shown in below. There are 9 parameters for
proper configuration. The table below describes each configuration parameter, and lists each compatible element for

configuring PID.

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

SV: Set value (-32768~32767)

PV: Feedback value (-32768~32767)
Ts: Sampling time (1~32767 * 0.01s)
Kp: Proportional gain (1~32767 %)

Ty: Integration time (1~32767 * 0.1s)
Tp: Differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (P101~PIOF)

© 6

OO 0 0
ONONO.

©® Qe O e e e e

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

PID computes formula:
EV,=SV -PV,

API = KP{(EVH - EVn1)+I—SEVn + Dn}

D, = ¥—D(2 PV, —PV,-PV ,)

S
PI =) API

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

c | |as | 34 [ 4>
Select Coil No. Error Coil
PID' (01~0F) Symbol WOP w |
Function
Current value:
@ PID(-32768~32767)
©) ©. ©) ©
(3) S5V: |n | |00120 (-32768~32767)
© © © ev: v | [oo100 (-32768~32767)
@ @ Ts: [N | |00200 (1~-32767)
Kp: [N w||00100 (1~32767)
Ti: [N w| 00100 (1=32767)
00000 Td: [N w| |00L00 (1~32767)
oolzo [MO1 ooloo [HO1
oo1oo [FI01 oo1oo [FPIO0L
00200 00100,
| OK I Cancel
Three types of PID controller:
Proportional loop (P);
Integral loop (I);
Differential loop (D);
(PID controller diagram)
Proportional controller
Proportion controller Control
SV EV A API
. Kp. Gain value —' process

»O
PI

PV

P M PI4

; Ep * EV
EV

= 4
—+ W

According to the difference (or error) EV between the target value and measuring value, this alters the adjustable
value (or variables) API proportionally, then change the output (result) PI of the program control. Proportion
controller can work promptly, but it can’t make the difference to 0. The feature of the proportion controller:

Correspond to the change (or variation) of the process value instantly.
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Integral controller

For smooth and stabilize the system once the EV value and is change drastically, integral control can delay the
react of the system and shrink control loop variation.
EV and time automatically adjust variable API.

(=17 ¥ MEPT 4

EV

t

=5 J

Integral controller characteristic: reduce variation, delay reaction time.

Differential controller

System react is depends by PV value then convert to variable API and control the output result.
API will change depend on the value of PV. Process time is reduced via differential controller.
Differential control characteristic: reduce vibration, increase stability accelerate process time.

The features of PID control: fast, stable and accurate

Description of Kp, T1, Tp as show below:
The PID function control variable Kp, Ti and Td:

Increase Kp value to has a fast response time and reduce deviation quickly and the large Kp value will
eventually affect the stability of the system or even unstable.
Once the variation is occurred and integral loop start to process, a small Ti setting value has a greater integral result
and vice versa.

Differential control has a fast react feature, greater differential time Td setting is able to increase the system
response, and minimal the variation but the large differential time settings will un-stabilize the system easily.
Although the large Td setting value could reduce response time, user should setting differential time Td value

properly to prevent a system become a ultra sensitive controller.
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[lustrate diagram for Kp, Ti , Td variable setting value to SV

FI

oy I T T

Ti Ti

Ep

1, Td and Ti setting value is large. Kp setting value is small.
2, Td and Ti setting value is small.

A micro sampling time Tg setting, will consume lots of resource of controller and variation value won’t have
sufficient change, A huge sampling time Tj setting, expect stable system and a slow response.
Variable reference chart:

Control type Application field Kp (%) | Ty(*0.1s) | Tp(*0.01s) | Ts(*0.01s)
Fast t tu Small d it

as. . emperature | Small space and capacity 625 30 100 50
variation
Slow T ture | L d it

o.w . emperature | Large space and capacity 1250 120 200 100
variation
Slow Pressure Slow pressure variation 1500 5 400 100
Fast Pressure Fast pressure variation 3750 2 1000 100

Kp, Ty, Tp is adjustable after observe the application field.
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MX (Multiplexer)

The SG2 smart relay includes 15 MX coils that can be used throughout a program. This function set its current
value to be 0 or one of 4 preset values which depends on the state of selection bit 1 and 2. There are 7 parameters for
proper configuration. The table below describes each configuration parameter, and lists each compatible element for

configuring MX.

symbol | description
VO parameter ( -32768~32767)

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
V3 parameter ( -32768~32767)
Selection bit 1: S1

Selection bit 2: S2

MX code (MX01~MXOF)

X
ONONON®

SHCHCGHCHOHCHS

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

describes the relationship between parameter and MX current value.

disable MX =0;

enable S1=0FF, S2=0FF: MX =VO0;
S1=0FF, S2=0N: MX =V1;
S1=O0N, S2=0FF: MX =V2;
S1=O0N, S2=0N: MX =V3;

For example, assign S1 and S2 to refer to the 101 and X01, and V0=16513 (preset value 0), V1= ATO1 (preset
value 1), V2=AQO01 (present value 2) and V3=DRO1 (preset value 3). When turns 101 ON and X01 OFF, then
MX=AQO01; if 101 is at OFF and XO01 is at ON state, the MX =AT01, and so on.

Edit Contact/Coil &

H las  |m | Lo [z 4f»]

Select Coil Mo.

It oo +| (01-0F) Symhol

Function

Current walue:

Data multiplexer (Output valus selected

_@ by 31 and 82)

Preser Value(: ’G W
Preser Valuel: [E‘ ]Ul—
Preser ValueZ: @ ,EIi—
Preset Value3: l@ ,Ui—

81 52

Contact |1 - |r Contact IE ol

? 9
00 0

1111

<0l 16513
I014 ATOL
xm:[-wcll ]""’D“’JL

DRO1

UK I Cancel
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AR (Analog-Ramp)

The SG2 smart relay includes 15 AR coils that can be used throughout a pro gram. Each AR coils has 2 modes.

AR mode 1
In model, AR current level is changed to either Level 1 or Level 2 according to the ON/OFF state of “Sel coil”
at a specified rate. There are 12 parameters for proper configuration. The table below describes each configuration

parameter, and lists each compatible element for configuring AR.

symbol | Description
AR current value: 0~32767

Levell:-10000~20000
Level2:-10000~20000

MaxL (max level):-10000~20000
Start/Stop level (StSp): 0~20000
stepping rate (rate): 1~10000
Proportion (A): 0~10.00

Offset (B): -10000~10000
Level selection coil (Sel)

Stop coil (St)

Error output coil (M, N, NOP)
1) AR code (AR01~AROF)

-®
()

9
ONONONC.
®@ 006 0O

SHEHCRONSICICICIORCIG)

AR current value = (AR current level —B)/A

The parameters from @) to can be constant or refer to the current value of other function. The table below

describes detail information of each parameter of AR.

Sel Selection level “Sel coil” is at OFF state: target level = Levell
“Sel coil” is at ON state: target level = Level2

»¢ The AR current value just can reach the MaxL if the target level is over it.

St Stop coil can start-up to decrease the current level to &), start/stop level (StSp + Offset )

once it turns on, and keeping this level for 100ms. Then AR current value goes to 0.

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

»¢ The Error output coil can be M, N or NOP. It will do nothing if select the NOP.

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s enabled. Then the current level raises
from StSp + Offset "B" to target level according to the (©),Stepping Rate. If St turns ON, the current value decreases
from current level to the level, StSp + B, in the stepping rate. Then AR stays at this level for 100ms. After 100ms, AR

current level is going to 0, which means AR current value will equal to 0.
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Timing diagram for AR

En

=il |

st ||
Mal { — — = —— — — — N o
Level2 1 ——HF————— —_—— — — — — — — — = — — — — ] __
Tewell 1 -~ —— — S S e — L _ _
StEptE H - — e - = - A

E

-—

100ms 100tz 100ms

The example below shows how to configure AR function.

X
as o | |m AR ]DR R

Edit Contact/Coil

B @ o Select Coil No. Error Coil
_ @ @— @ an (i ~| (01-0F) sywbol || [wOP ~
Function
_ @ @_ @ —@ Mode |1 | (1.2}
@ LR={Level-Offzet) /Gain

Current walue:

Lewell: |1\I j |DDSDD
Levelz: [N | [oosoo
MaxL: W~ |o1ooo {-10000-20000}

|
|
|
ADOL | aooan0 | aaaan
Hop Mow stspsfu | [ooooo | 0~20000
1~1l:|1:[ GGEGU}M m:»[ nnnlﬂ]mgl |
|
|

(-10000--20000)

(-10000--20000)

wo1d ooszoo wo1| o01.00 Rate:[u -/ |ooolo {1-40880)
01000 00000 Gain:[w  +|[01.00

Difsec:|N v | |0000D

(0-10.00)

(-10000--100007)

el 3t

Contact |y - IF Contact (i - IF

0K | Cancel
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AR mode2

In mode 2, it supports four different preset levels, but only one of these 4 preset levels can be target level at one
time. The current level will change to target level at a designed rate. There are 12 parameters for proper configuration.
The table below describes each configuration parameter, and lists each compatible element for configuring AR mode?2.

symbol | Description

AR current value:0~32767

Level0:0~32767

Levell:0~32767

Level2:0~32767

-®
()

Level3:0~32767

9
®0O0 0
1
© OO0

MaxL(max level): 0~32767

Ta(acceleration time):0.1~3276.7

AR mode

Level selection coil(Sell)

Level selection coil(Sel2)

SHENCHONSICICICIOICIS)

Error output coil(M,N,NOP)

@ | AR code(AROI~AROF)

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

MaxL
user: Rate = . The table below describes detail information of each parameter of AR mode2.
a

S1=O0FF,S2=0FF: target level = Level 0;
Sell S1=0FF,S2=0N: target level = Level 1;
Sel2 S1=O0N, S2=OFF: target level = Level 2;

S1=O0N, S2=O0N: target level = Level 3;

The AR current value just can reach the MaxL if the target
MaxL . .

level is over it.

The result of MaxL divided by Ta is the raising/lowering
Ta

rate from current level to target level.
Error output coil | The error coil turns ON when Ta is 0.

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

AR current value will vary from one level to another lever according to the ON/OFF state of “Sel 1” and “Sel 27,
and the raising/lowering rate depends on Ta. When AR is disabled, current value goes to 0 immediately. For detail,

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

En

51

T1 T2

Rate = MaxL/Ta;

The example below shows how to configure AR function.

®O0O0

BN

T3

T1=Level0*Ta/MaxIL;
T3= (Levell-Level2) *Ta/MaxL;

-®
(D)

©0 0

apol | [ oooon z
mMoz4 0looo [Hep (mox] 04000 fHow
AP0 AR01
151N} ozooo moz| J4000
03000 non4.0

T4

LR

T2= (Levell-Level0) *Ta/MaxL;

Edit Contact/Coil

A

|m |

Select Coil No.

Function

Mode 0w [1-2]

Multi-speed Jutput

o

lDR

Error Coil

LR (0L | (01-0F) Symbol NOP v

Current walue:

Contact (N - ,F Contact |y - ,F

Levell:[n  ~||oioon | (0~32767)
Levell:[n | [ozooon | (0~32767)
Levelz: | | |o3ooo | (0~32767)
Levels:|n ~||oanoo | (0-32767)
maxt:|u | [oaoon | {0~32767)

Ta:n | [oooa.o | {0.1-3276.7)
Sell selz

3
D

= ]

Cancel

T4= (Level3-Level2 ) *Ta/MaxL;
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DR (Data register)

The SG2 smart relay includes 240 DR coils that can be used throughout a program. The DR function plays a
important role in data-transmission. Its current value equals to preset value once it’s enabled. The data can be signed
or unsigned by Operation>>module system set...menu selection from the SG2 Client software or keypad set. There
are 3 parameters for proper configuration. The table below describes each configuration parameter, and lists each
compatible element for configuring DR.

symbol | Description
@ Current value | Unsigned: 0~65535
o - (3) @ | Presetvalue | Signed: -32768~32767

@ ® DR code (DRO1~DRF0)

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

Set ID Remote I/0
RS485 SET 03 oo
]:IETE REG U Current ID: 1 -
Master
. MNew ID(00-99): 1
" " Hlave
Set Expand I/0 Others
. v M Keep
I/0 Hum: 1 -  C Reep
[~ Back Light
[~ I/0 Alarm oz set
U: unsigned data RS485 Set DR Fogmat, det
. - ~
S: 51gned data Comm. Mode: |8/M/2 = Vda Unsig'ned\
Baud Rate: |358400 - \ " Signed /,
N ——
Illiaill Cancel

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

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

Select Coil HNo.

IR m {01~F0) Symbol
Function

Hode

Preset Value: DEC| HEX|

Preset Type: mv ol

DRO1 |
anona FDRO1
co1 |

1):4 | Cancel
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Data register screen on HMI display DR preset value in stop mode and display DR current value in run mode.

STOP RUN (DRO1 = CO01 current value)
DRO1= C01 DRO1= 00009
DREOZ= 00000 DROZ= Q0000
DREO3= 00000 DRO3= 00000
DRO4= 00000 DRO4= 00000

DR65~DRFO can retain the current value when SG2 is stopped or powered down.
The last 40 DR registers that from DRC9 to DRFO are special data register as shown below.

DRDO ~ DRE3 as special registers used to set parameters, the output value function is as follows:

No. Function description

DRDO AQO1 output mode | 0, voltage mode and reset value when stop;
DRDI1 AQO02 output mode 1, current mode and reset value when stop;
DRD2 AQO3 output mode | 2, voltage mode and keep value when stop;
DRD?3 AQO04 output mode 3, current mode and keep value when stop;
DRD4 AQO1 output value Analog output value 0~4095;

DRDS5 AQO2 output value

DRD6 AQO3 output value

DRD7 AQO04 output value

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

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

No. Function description

DRC9 Output pulse number of instruction PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no AT01~AT04
DRCB ATO02 current degree Fahrenheit input, such as don’t connected with extension
DRCC ATO3 current degree Fahrenheit | module 4PT;

DRCD ATO04 current degree Fahrenheit

DRCE Reserved

DRCF Reserved

DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRES5 A06 input electric current 0~2000 | input, such as don’t connected with extension
DRE6 A07 input electric current 0~2000 | module 4AlI;

DRE7 A08 input electric current 0~2000

DRES AO01 current value 0~4095 Used as normal registers when no A01 and A02
DRE9 AO02 current value 0~4095 analog input, such as AC type;

DREA AO03 current value 0~4095 Used as normal registers when no A03 and A04
DREB A04 current value 0~4095 analog input, such as AC type or 12points DC type;
DREC AO05 current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as don’t connected with extension
DREE AO07 current value 0~4095 module 4Al.

DREF AO08 current value 0~4095

DRFO0 Reserved
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Chapter 6: FBD Block Diagram Programming

FBD INSIIUCHIONS ...euteeutieiieieeittetiesieesteesteesttesteesseesseesseesseesseeseesseasssasssasssasssesssasssesssesssesssenssenssesssesssesseesseesssenses 133
FBD SYStEIN IMEIMIOTY SPACE. .. ... veetrierreeereeasreesereesereesseessseesseesssseessseessssessssessssssssssessssessssesssessssssessseesssesssseeanes 134
F N 21 OSSR 136
ANALOG INPUL .ottt e te e te et e et e et e sabeesbeenaesateesaesnbesaeessaessaesssesseesseenseesseenseennes 136
ANALOZ OULPUL. .....eiieiiieiiecteeeieeeite et e et e st e s teesbeesssaeessseassreessseessseessseeasseeassseassseessseesssseansseessseensseensseens 137
COil BIOCK INSIUCTION ......etiiieiiitiiicieeietescettetet ettt ettt ettt sttt sa e sbe oot enbe s bt eseestenaesbeeneenee 138
5 01 OO OO ST SRR ORR 139
PWM function block (only transistor OULPUL VEISION).........eceerreeriierriesieesieesieesieesreesseeseesessesssesssessaesseennns 140
IO Link function BIOCK.........ccoviiiiiiiiiiieete ettt sttt st st 142
SHIFT fUNCION BLOCK ...veuiiiiieiiiiiiiieteee ettt ettt sttt s be et e e b sbeesaens 144
LOZIC BIOCK INSTITUCTIONS ...c.viiiiiiiieiiecitecite sttt st st s e st e s v e s e e s e e esaesaaessaeesaeessesssessseessasssensaesssesseesseenseesseenses 145
AND LOZIC DIAGTAIM ...c.tteutieieeiieieeie ettt ettt ettt et et et eate e et eateeateeateeateeatesaeeentesatesaeesaeesneenseenas 145
AND (EDGE) LOZIC DIQGIAIMN ....cvieiieiieiieiieieeiteie ettt ettt et eteetestestesateentesatesntesaeesneesneesneesseenns 145
NAND LOZIC DIAGIAIMN.....cueiiiiiiiieitieitieetiesitesteesteesteesteesteesteeteesseesseeseesseessessseessessseesseessesssesssesssesssesssesseans 146
NAND (EDGE) LOZIC DIQGIAM......eccuiiiiiiiiiiiiieieeie ettt sttt st sttt st sbee bt sbeesbeesbeesbeesanesaneeas 146
(O] 20 I Toa (o BT T 1 DS STR 146
NOR LOZIC DIQGIAM .......eiitiiiieiieiieieeeieesitetteste ettt eteeteeteebeesteesteesseessesnsesssessseassesssesssesssesnsesssesssennsenns 147
XOR LOZIC DIAGIAIM ..c..viiniiiiieiieieeie ettt ettt et ettt ettt st e st esatesate s bt e sbeesaeesaeesaeesbeenbeenaes 147
SR LOZIC DIAGIAIN ...coutiiiieiieiieiieiiet ettt ettt et et et e et e e st e bt esteenseenseenseenseenseenseenseenseenseenseenseensean 147
NOT LOZIC DIAGIAIM ...eouvievieiieeieesieeeieesieeett et et et e bt eteeteesteesbeesseesseesseesseesseansesssesssesnsesssesssesssesssesssenssenns 147
PUISE LOZIC DIAZIAIM.....uieiiiiieiieiieie ettt et e eeteete et e seteeteeeteesteesseesseesaeesseesseesseessaessaesseesssesssesssesseesseenses 148
BOOLEAN LOZIC DIAGIAIM ...ttt ettt ettt ettt ete ettt setesatesatesatesatesntesaeesnaesneesneesneenes 148
FUNCHON BLOCK ...ttt ettt s h e b ettt e beeb e bt et e bt s bt ebt et e s bt ebeeseenee 149
Timer FUNCLION BIOCK ........ooiiiiiiiiiiiiciectectecere ettt st b e s e e b e e ebesabe s e e sseesseessaesseenns 150
Common Counter function bIOCK.........c.coiiiiiiriiiiiiii et 158
High Speed Counter Function Block (DC Version Only) ........cccocveiienienienienienierieneeeeseeeeeese e 164
RTC Comparator FUNCtion BIOCK .......cc.cooiiiiiiiiiiiiiiiciecie ettt s ee 166
Analog Comparator FUNction BIOCK ...........cociiiiiiiiiiiie e e 171
AS (ADD-SUB) fUNCHION DIOCK .....viiiiiiiiiiiiiiiciieciie ettt e et e etre v e e siveeseveesaveeesvaeessseesssaesavenas 174
MD (MUL-DIV) fUnction BIOCK .........cceeriiiriiiiieiieiit ettt ee ettt ete st steste e snaesaaesneesseessaessnenns 175
PID (Proportion- Integral- Differential) function blocK...........ccceviiriiiiiiiiiiiiiiiic e 176
MX (Multiplexer) function DLOCK...........coiuiiriiriiiiieieeet ettt ettt s 177
AR (Analog-Ramp) function DLOCK..........cceeciiiiiiiiiiiiiiie ettt et e 178
EXAMPIC: ..ottt ettt et e et e e be e be e be e be et e enbeenbeeabeenbeenbeerbeerbaeesaeertenseenreenreenseenees 181
DR (Data-Register) function BIOCK ..........c.eecuiiiiiiiiiiieie ettt 182

MU (Modbus) fUnction DLOCK .........cc.ieeiieiiiiiiiie ettt sttt eesieesaeesaeesnaessaessnenes 183
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FBD Instructions

Input | Output coil | Range
Input I 12 (I01~10C)
Keypad input zZ 4 (Z01~204)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (YO01~YO0C)
Auxiliary coil M M 63(M01~M3F)
Auxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~HI1F)
PWM P 2 (PO1~P02)
SHIFT S 1 (S01)
/O LINK L 8 (LO1~L08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A0O1~A08)
Analog input parameter v 8 (VO1~V08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input AT 4(AT01~ATO04)

FBD program can only be edited and modified in the SG2 Client software and write to SG2 controlled equipments
via communication cable. Via controlled equipment, FBD program is available for querying or the parameter of the
function block of the program for modifying. The preset value of Block could be a constant or other block code. That
means the preset value of this block is other block’s current value.
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FBD system memory space

The size of a FBD program in SG2 is limited by the memory space (memory used by the blocks).
Resources available in SG2:

Block number System memory (byte)
260 6000

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

»¢ Function Block includes three kinds of function: special function, adjust-controlling function and communication

function. Function type and number are shown in the table below.

Function type Number
Timer (T) 250
) i Counter (C) 250
special function

RTC (R) 250

Analog Comparator (G) 250

Addition and Subtraction (AS) 250

Multiplication and Division (MD) 250

. . . PID control (PI) 30
adjust-controlling function .

Multiplexer (MX) 250

Analog Ramp control (AR) 30

data register (DR) 240

communication function Modbus instruction (MU) 250

»¢ Each function block occupied a BLOCK; the available number is limited by the number of B, system memory

space and function block number.

Block Syt Function Block number
memory
number | ey | T | C | R | G |AS|[MD|pl[Mx[AR] DR [ MU
Total source 260 6000 250 | 250 | 250 | 250 | 250 | 250 | 30 | 250 | 30 | 240 | 250
Timer mode 0 1 5 1
Timer model~6 1 10
Timer mode 7 1 12 2
Counter mode 0 1 5 1
Counter mode 1~7 1 14 1
Counter mode 8 1 16 1
RTC mode 0 1 5 1
RTC mode 1~4 1 11 1
Analog mode 0 1 5 1
Analog mode 1~7 1 12 1
AS 1 11 1
MD 1 11 1
PID 1 17 1
MX 1 17 1
AR 1 23 1
DR 1 6 1
MU 1 12 1
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»¢ Logic Block include: AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE,
BOOLEAN. Each logic block occupied a BLOCK; the available number is limited by the number of B and system
memory space. Logic function blocks source show as blow table:

Logic

Block number

System memory (byte)

AND

1

8

AND(EDGE)

NAND

NAND(EDGE)

OR

NOR

XOR

RS

NOT

PULSE

Al B[N ON|[CO| 0| 0| 0| ©

BOOLEAN

bt | et [ [ e | b | e | e [ | = | =

—_—
[\

Example: calculating resources

In1

BO03

=

EO04

mode: 7
Timer: 01
Cur Valuel:
Fre Valuel:
Timer: 02
Cur Valuel:

Fre Valuel:

mode: 1

Fre

L2 ]

Counter: 01
Cur Value:
Value:

HO1

o
100

wvalue:0_00

Input coils: 101, X01, M01, 102;

Output coils: HO1, NO1;

Normal ON: Hi001;

Analog input: AO1;

Analog output: AQO1;

Logic and function block: B001~B006.
Coil input/output and analog input/output
don’t occupied B number and memory

High01
BOOE
space.
BOOS ¥ ¥
DR:01 2Q01
_; H N Tur Value: 0
Aildl = - Fre Value: 0
MD:01
Cur Value: 0 value:0.00
Pre Valuel: 1
Pre ValueZ: 1
Pre Value3: 10
Number Function / Logic Memory bytes Function number
B001 AND 8
B002 Timer mode 7 12 TO1, TO2
B003 Counter mode 1 14 Co1
B004 NOT 4
B005 MD 11 MDO1
B006 DR register 6 DRO1
B number Memory bytes
Memory space limits in SG2 260 2600
Resource used by program 6 55
Still available in SG2 254 2545
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Analog

Analog include:
Analog input A01~A04
Expansion analog input A05~A08
Analog input count value V01~V08
Expansion temperature input | AT01~AT04
Expansion analog output AQO01~AQ04

Analog input and output value can be used as preset value of other function blocks.

Example:

Analog Input
Number Range Meaning
Analog input value A01~A04 0~999 0~9.99v
Expansion analog input value A05~A08 0~999 0~9.99vV
Analog input count value V01~V08 0~999999
Expansion temperature input value | ATO1~AT04 -1000~6000 -100.0~600.0°C
VO0x = AOx * Gain + OffSet
A01=1.23, V01=A01*10-0=12.30;
B001(AS01)=A01+V01-ATO1;
Ainput gl Vinput g

value:12._30

ATO01

T
E

value:0.00

Parameters

Value:

5 1z
B001 o

Input Number: niol -

v

caees

A3:-01

Cur Value: 0
Pre Valuel: 0O
Pre Value2: 0O

Pre Valued: 0

Parameters

AT number: ATO1 -
Symbol:

cace

Parameter

RiOl value: [1.23

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

136
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Analog Output

AQ instructions need to use with extension analog out module 2AO0.
The default output of AQ is 0~10V voltage, the 12bits data is 0~4095 and the corresponding value of AQ is
0~1000. It also can be set as 0~20mA current output, the 12bits data is 0~2047 and the corresponding value of

AQ is 0~500. The 12bits data saved in DRD4~DRD4. The output mode of AQ is set by the current value of
DRDO~DRD3.

Output Mode .
) ) Mode DRDO~DRD?3 data definition
register register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQ02 DRDS DRDI1 2 1: Current mode and reset value when stop;
Channel 3: AQO3 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ0O4 DRD7 DRD3 4 3: Current mode and keep value when stop;

> It will be thought as 0 if the value of DR isn’t in the range of 0~3. That means the output mode of AQ is

mode 1.

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

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

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

Example 1: AQO1 preset value is constant;

T01 Qo1 AQ

3

Eo01 5 e
|—| arameters
I
AQ number: AQo1 -
DR:01 Mode:

ER—

Voltage mode, reset wvalue
wWhen stop DRD4-—4H:03. 7T

Preset Value: 4000

Symbol: |

Cur Value: 2000
Pre Value: 2000

agol

value:5_77

OK | Cancel|

When running and disable M01, DRD4 output value is AQO1 setting value 4000, and AQO1 output 9.77V;
When running and enable MO1, adjust the value of DRD4, AQO1 output value changed with DRD4;

Example 2: AQO1 preset value is other parameters;

I01 2001 ’ﬂl AQ g|
|—| Parameters
H \EI AQ number: BQO1 -

DR:D4
Cur Value: 327E
Fre Value: 2000

Ri0l

value:G.00

agol

value:-8.00

When running, DRD4 output value is out control of I01. AQO1 output value is AO1, adjust the value of A01,

DRD4 output value changed with AO1;

Mnde:

T

Voltage mode, reset value
when stop DED4——AQ
ocutput:08.00

Preset Value:

Symbol: |

OK | Ca.ncel|
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Coil Block Instruction

Output coils including Q, Y, M, N, H, L, P, S.
FBD menu display:

|

@)
l'-

Input terminal Output coil type

QOutput coil block

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

Press the button:

OK Into function display when cursor address is output coil and coil type is H, L, P, S.
- Move cursor: input terminal — output coil type — output coil number
«— Move cursor: output coil number — output coil — input terminal —

Logic/Function display (input terminal is block)

™ Change output coil type when cursor address is output coil:
QeYeMeNeHeLePeSe Q...
Change output coil number when cursor address is output coil number;
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HMI

The SG2 smart relay includes a total of 31 HMI instructions that can be used throughout a program. Each HMI instruction

can be configured to display information on the SG2 16x4 characte
current value and preset value for functions, Input/Output bit status,
are Multi Language, Chinese (fixed) and Chinese (edit).

»¢ Only the coils, function blocks and analog value which used
preset value and current value.

Each HMI instruction has a choice of 2 operation modes.

r LCD in text, numeric, or bit format for items such as
and text. There are three kinds of text in HMI. They

in the program can be set in HMI to display status,

Model, display mode when pressing key “SEL” can display HMI preset.

Mode2, no display mode when pressing key “SEL” can’t display

HMI preset. Displays preset only be enabled.

Example: HO1 controlled by M01, and setting HO1 model, display MO1 status, preset value and current value for
block BOO1 (Timer TO1), current value for block B002 (Counter CO1).

_ HMI/Text X
H &| Parameter
— HO1~H1F |HO1 bl

Coil No. Mode s Current value

Text Display BOO1 Fla:s Preset value {unit)
HO1 i hd ‘Current value (unit

Diaplay NOol=##%#%
TO1=20.005ec BO02 Cour

5 ol
i TOLl=##.##Sec

cacs

W Diaplay

Text
BOO1

Text Input

| COl=#Hawuns

[~ Mobile Message

f* Multi Language

=4l

|

Analog Display set... |

Mobile Number

[e

{” Chinese (fixed)

Clear

it

(" Chinese (edit)

HM

e amer 000 | bl [ ol bbbl el R kL
1 Fre Velue: 1000 ifAdENvodaatinidinfkf " AcELNGSEzacetna
$2zABBTAEER3HAKINHONPCT V¢ XUMUNBHEIDA
cEQ aBYE2TLwEAR¥Co "+ J¥uBAAE
FBD output coil display Press “OK” button into | Press “SEL” , “T {” and “OK” to
MO1: enable input coil function display edit HMI mode
1 HMIO1 HNMIOL
| | NMode: 1 Mode: 2
Ko Hov | Display No Display
| I

—

P83 %ET (D*+,-./0123456789::<=>7@84ABC
DEFGHITELMNOPQRSTUVWXTZ[%]1B_"abecdefe

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

Press “SEL” button when
stopping

Enabled display when

running

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

MO1=ts#
TO1=20. 005ec

TO1=##. ##5ec

COL=##mitH

MO1=0N

CO1=000001

TO1=20. 00Sec
TO1=10. 005ec

MO1=0N
T01=30. 00sec

T01=05. 605ec
CO1=00000Z

»¢ More information about HMI/TEXT to see:
Chapter 3: Program Tools—Ladder Logic Programming Environment —HMI/TEXT.
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describes number and mode of PWM.

PWM mode
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms. Each PWM has 8 group preset stages which
contents Width and Period. The 8 group preset values can be constant or other function current value.

P¥M Function
Function

PWM Num: |g1 W
Mode: |1 il

MOl

o
]

wo1
2

H

Ho

0
Current Value :|
3

Preset Value:|10 ms |5 ms
m =]

PWM function block (only transistor output version)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output

_fn
T

Cutput Q=

Select 1~8:|1 il

T {ms)

t {ms)

ms |

X

m3

Preset 'Iype:|N ﬂ |

: Symbol:

=]

Canecel

FBD output coil display | Press “OK” button into

MO1: enable input coil function display

Press “SEL” , “T {” and “OK” to
select stage and edit preset value

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

Nol— M0l Mode:1 PENOL  Node:l

NO1q | SET 1 Out:Q01 SET 2 Out:Q01

noz2{ po1 | TP1=00005 TPZ=00002

O ZL—- TT1=00010 TTZ=00011
Display Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
P01: PWM code (PWMO1~PWMO02) OFF X X X 0 OFF
MO1: Enable Input (101~ B260) ON OFF OFF OFF 1 Preset stage 1
NO1: Selectl (I01~ B260) ON OFF OFF ON 2 Preset stage 2
NO02: Select2 (I01~ B260) ON OFF ON OFF 3 Preset stage 3
NO3: Select3 (101~ B260) ON OFF ON ON 4 Preset stage 4
Mode: PWM mode (1) ON ON OFF OFF 5 Preset stage 5
SET x: present stages as operating (1~8) ON ON OFF ON 6 | Preset stage 6
Out: Output port (Q01~Q02) ON ON ON OFF 7 Preset stage 7
TPx: Width of preset stage (0~32767 ms) ON ON ON ON 8 Preset stage 8

TTx: Period of preset stage (1~32767 ms)
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Example:
The state of NO1, NO2 and NO3 are 000, so PWM output pulse is stagel like this as setting above:

_EN |
=5 ms
- L

T=10 ms

The state of NO1, N02 and NO3 decide PWM output. PWM stages can be changed by the status of NO1, NO2 and N0O3

when P01 is running.

PLSY mode
The PLSY output terminal QO1 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.
P¥M Function E|
Function
PWM Num: |g1 w
Mode: |2 - Cutput Q:
«PF hz
oos F— PN—
EN EF
0 100
Preset Iype:lN ﬂ | |N ﬂ |
Symbol:
|
O | Cancel |
FBD output coil display Press “OK” button into | Press “SEL” , “T {” and
MO1: enable input coil function display “OK” to edit preset value
Nol— PWNMOL  Mode: 2 PWNMOL  Mode:Z

I I
| Fo1 | PF =00100 FF =00100
L— FI =00000 FN =00300

»¢ PF: Preset frequency of PLSY (1~1000Hz); PN: Preset pulse number of PLSY (0~32767);
»¢ Total number of pulse storing in DRC9;

»¢ PLSY stops outputting pulse after it has output PN pulses.

»¢ PLSY will be going on as long as it’s enabled if PN is 0.

Example:
Parameter setting: PF= 500Hz, PN = 5, output as shown below:

BN |
1ms

Output | | L]

2ms

PLSY stops outputting when the number of output pulse is completed.
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10 Link function block

Up to 8 additional SG2 units can be configured as independent Slave nodes, each running their own logic program and
their I/O linked to one Master smart relay. The Master smart relay’s ID must be 00, and Slave nodes’ ID should
start with 01 and be continuous. If nodes’ ID isn’t continuous, the Master won’t communication with those
nodes which are behind the first broken. For example, the nodes’ ID is 01, 02, 04 and 05. The Master thinks

there are only two Slave nodes whose ID is 01 and 02, and communication with them.

Each controller can use 8 IO Link (LO1~LO08). Only one 10 Link instruction can work at Mode 1(send mode),

and the other IO Link instructions must be Mode 2 (receive mode).

The Mode 1: Send memory range is determined by the Controller ID. The adjacent table show the memory range of

Wxx locations associated with each controller ID.

The Mode 2: read the selected Wxx status and write to the selected coil. If the select coil type is input coil I or X, coil

status can’t be changed by Wxx status.

MO0l Lol

(" Receive

bits num: 5
Start Coil: I (|3

Start Memory:

v [ o]

Symbol:

OK | Canr:.el|

ID | Memory list
location
0 | WOI~WO08
1 | WO9~W16
2 | WI7~W24
3 | W25~W32
4 | W33~W40
5 | W4l~W48
6 | W49~W56
7 | W57~W64

o . Press “SEL” , “? 4" and “OK”
FBD output coil display Press “OK” button into . )
. . . ) to modify mode, coil number,
MO1: enable input coil function display .
coil type and W address
 p— I/0 Link01 I1/0 Link01l
| | Node:1 Num: & Mode: 2 Num: 5
not{ Lot | 103009 MO4<017
L— 107-W13 MOBWZ1
Display Description Type of points Range
LO1: I/O link output terminal (LO1~LOS) Inputs 101~I0C/i01~10C

MO1: Enable Input (101~ B260)

Outputs

Q01~Q08/q01~q08

Mode: Setting mode(1,2) 1:sending; 2:receiving

Auxiliary coil

MO1~M3F/m01~m3F

Num: Number of send/receive points (1~8)

Auxiliary coil

NO1~N3F/n01~n3F

103...107: Type of send/receive points

Expansion inputs

X01~X0C/x01~x0C

WO09...W13: Send/Receive W Table list location

Expansion outputs

Y01~YO0C/y01~y0C
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10 Link Mode 1
Set mode=1, num=>5, set type of points as 103, the state of actual sending terminal 103~107 is sent to memory list; the

Example 1:

controller ID=1, the state of corresponding memory list position W09~W13, and relationship of sending terminal is as
below:

mode=1, num=5, type=103~107, ID=1 (W09~W13)
Memory List Position w09 W10 WIl WI12 WI3 WIi4 WI5 WI16
Corresponding receiving 4 4 4 4 A 4 4 4
103 104 105 106 107 0 0 0

Or sending terminal

Example 2: 10 Link Mode 2
Set mode=2, num=>5, set type of points as start from MO03, set W table as from W17, when enabling the 10 Link,
the state “ON/OFF” of M03~MO7 is controlled by the state of memory list position W17~W21.

mode=1, num=5, type=M03~M07, W=W17~W21 I1/0 Link0Z
Memory List Position W17 W18 W19 W20 W21 Mode: 2 Mum: 5
Corresponding receiving v v v v v MOEW1T
Or sending terminal M03 M04 MO5 MO06 MO7 MOT<W21
IO Link diagram as blow:
ID SET 01
RENOTE 1/ N
« max. 8 points I/O send per stations ;ACKLP :

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

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

- a8 T [ T———

i) 1
e,
g | B

rl 'o‘
3%

oooooo

W Table
o

¥ More information about IO Link to see “Chapter 7 20 Points RS485 type Models Instruction”.

16
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SHIFT function block
The SG2 smart relay includes only one SHIFT instruction that can be used throughout a program. This function output a
serial of pulse on selection points depending on SHIFT input pulse.

Shift X
m Function
o m Select 1~8:
E| Start Coil: |Q | fo1
Inz -] =]
:‘ Symbol : |
CH | Cancel |

FBD output coil display Press “OK” button into | Press “SEL” , “T {” and “OK” to
101: enable input coil function display modify coil number and coil type

— chift0l Shiftol
1014 |

1021 so1 | Type: Q0105 Type: NO3-H0S
| I Mum: & I‘nIUIn: 3

Display Description Shift output coils Range
S01: Shift code (SO1) Outputs Q01~Q08
101: Enable Input (101~ B260) Expansion outputs | YO1~YOC
102: Shift input (101~ B260) Auxiliary coil MO1~M3F
Type: Shift output coils Auxiliary coil NO1~N3F
Num: Preset number of output pulse (1~8)

Timing diagram

Enable 101

Shift input 102 r—|_—|_—|_—|_—|_—|_—|_—|_—|_—|_|_|

Qo2

Q03

Qo4

QOS5
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Logic Block Instructions

Logic blocks display in FBD:

—— (8Logic block number
r 48001
or| f B0G2
/ k_N Dp’[ / d
- 7 * @ connect with next
(Dinput terminal SiLegictibe Function block
Press the button:
- Move cursor: input terminals (1 — Logic block number 3) — display next
connected block or coil
«— Move cursor: Logic block number &) — input terminals O —
Logic/Function display (input terminal is block)
™ Move cursor up or down (when multiple input terminals)

»¢ Logic Block include: AND, AND EDGE, NAND, NAND EDGE, OR, NOR, XOR, NOT, RS, PULSE,
BOOLEAN.

AND Logic Diagram

FBD: LADDER:
r 1B001
101{ &ND | 01 102 103
1024 Feo0z s _4F_4F__“_ =
103t 1

101 And 102 And 103
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON when all input terminals status are ON;

AND (EDGE) Logic Diagram

FBD: LADDER:
r 1BO0O3
101 4ND | 101 102 103
1024 T IB00Z - dF-dl-p- =
1034 4

101 And 102 And 103 And D
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON a scan cycle time when all input terminals status are ON;
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NAND Logic Diagram

FBD: LADDER:
r 1B001 101
1014 NarD | T
107 Fronz : B
I['_]SJ- J —> 102 | =
i03 :

Not(I01 And 102 And 103)
Note: The input terminal is NOP which is equivalent to “Hi”;
The B output ON when one of the input terminals status is OFF;

NAND (EDGE) Logic Diagram

FBD: LADDER:
r BO01 i01
IE]]_{ I‘IIEI"]]:I I _ D_ Inz EBonl
1024 L FBO0Z U @_},
1034 . - 102 -

Not(I01 And 102 And 103) And D
Note: The input terminal is NOP which is equivalent to “Hi”;
If change one input terminal to OFF when all input terminals are ON, the B output ON a scan cycle time;

OR Logic Diagram

FBD: LADDER: 102

r 1B001 101 n
ID].'I OF I ] _ 102 BOOL
1024 FBOOZ . 10 _ H

103t 4

2

—
=
=

101 or 102 or 103
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when one of the input terminals status is ON;
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NOR Logic Diagram

FBD: LADDER:
. BO0L i01  i02  i03
1014 HNOR | %__%___J,I'__
107 FB002 — -
103t .

Not (101 or 102 or 103 )
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when all input terminals status are OFF;

XOR Logic Diagram

FBD: LADDER:
. 5001 101 02
101 ¥R | . _||__ﬁ|z|’___ _
1021 tBO02 0l 102 |
L 1 |
-

101 XOR 102
Note: The input terminal is NOP which is equivalent to “Lo”;
The B output ON when the input terminals status are different;

SR Logic Diagram

FBD: LADDER:
r 1B001 101 XX
o 5 | 5 HE----- M| -
IDE-IL R FBO0Z 102 o
4
- @

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: o2 Eo0L

r 1B001 101 KX B
101 HOT | _ _H'_ _____ O

| ka0l
L d

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

FBD: LADDER: o o

P 1B001 101 XX ‘

ol | L e ®

| I L kool
L J

Note: The input terminal is NOP which is equivalent to “Lo”;
The B output change status when input terminal OFF—ON;

BOOLEAN Logic Diagram

FBD: LADDER: Eooz
HOST 1B002 NO
1014 BL | s -

1024 15 A8 FBOOL
Boo3L 4

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

Description:
Inputl MOs5— 94 B % % % |block code
Inputzd| [ 01 - B L |

Input3 I 024 1 & A %8 FBEv ¥y ¥|real table; output

Inputd(p g g 3 L -

The relationship between input and real table is shown below.

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

0/1
0/1
0/1
0/1
0/1
0/1

0
1
0
1
0
1
0
1
0
1
0
1
0
1
0
1

= = =] = =] = O O O O O O O ©

— = O O =] =] O O = =] O O = = O O
— = =] = O O O O = =] =] = O O O ©
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Function Block

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

Function blocks display in FBD:

Function type
13099 The code of block is
(HOZ auto  distributed the
Input terminal/ I \—I_I— f(I'QOS*’ first unused code
( F'ar"' '\
Set parameter Connect with next

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

Press the button:

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

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

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

OK Enter parameter display when cursor address is Set parameter

Parameter display:

P s——N

Block number _ —»( | BO0QS @3/)4-—— Function number
00.8

0
=01. 00Sec

Preset value
Display current value
when running

Press the button:

«— > Find and display previous or next function block when cursor address is
Block number;
Move cursor left or right when cursor address is Preset value;

SEL+T ! Find and display previous or next function block when cursor address is
Block number;

SEL+« — | Display parameterl or parameter2 when B function is PI, MX or AR;

™ Move cursor up or down (Block number < Preset value);
Modify data or number when in edit mode;

SEL Enter edit mode when cursor address is Preset value;
Modify preset value type when in edit mode;

ESC Cancel the current edit;

Quite parameter display;

OK Save the current edit;
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Timer Function Block

There is a maximum of 250 timers function blocks under FBD mode, can be set mode 0~7 and the function is same as
Ladder mode.

> Timer Mode7 occupied one blocks and two timers.

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

Timer edit and display:
= u 5005 Q0+
B g
b |
s . FBD display:
HO1 Timer: 03
Cur Valuel: 000 r 1B0O05
Pre Valuel: 1.00 I_l
. moid ko4
Timer Function Block X Parl [f A
Function
Mode: m - Timer number: 03
0ff delay timer mode 1 Parameter display:
BOOS TO3
Time Base: 0.015e = 00.00
T =01.005ec
Current Value: Sec
Preset Value: 01.00 Sec
Symbol
OK | Cancel ‘

(1) Timer mode 0 (Internal coil Mode)

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

FBD display
r 1B005
Enable Input  — | T04d] L |

| L ko4
LT d

I04

5 &

mode: 0
Timer: 03

104 OFF ON OFF ON OFF

103/Q04  (OFF ON OFF ON OFF
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(2) Timer mode 1 (ON-Delay A Mode)

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

Timer Function Block
Function

Mode: - Timer number: 03
I04

BOOS o s On delay timer mode 1
n : H . ﬂ

Time Basze: 0.015e *
Timer: 03
Cur Valuel: 0.00 Current Value: Sec
Pre Talu=l:- 1_00
Freset Value: 01.00 Sec

Symbol

mode: 1

OK | Cﬂncel|

FBD display Parameter display
r 1B0O0S BOOS oz
Enable Input — Iodf L | 00. 00 < Current value
| M ko4 T =01. 00Sec Preset value
Timing Parameter — Part .
—pl —» enable reset relay
Timer starts operating present value = 0
Timing enable relay OFF ON OFF
4— P
Hme up, OFF ON OFF
output tetminal

t = Timer preset value


http://www.cvisiontech.com

Chapter 6 FBD Block Diagram Programming  f§4
(3) Timer mode 2 (ON-Delay B Mode)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will be kept when Timer is disabled.

Timer Function Block F§|
Function
I04 .
Mode: . T umber:
| Boos [l e - imer o i o 03
H B On delay timer mode 2
_)
.mnl:lE: 2.
Timer: 03

Time Base: 0.153ec *
M1 Cur Valuel: 0.0

@ Pre Valuel: 10.0 Current Value: Sec

Preset Value: 010.0 Sec

Symbol

0K | Ca.nc'.el|

FBD display Parameter display
r 1B005 BOOS To3
Enable Input — Toe] L | 00,0 < Current value

Reset — no1 Faog T =010.05ec

< Preset value
Timing Parameter —» Part _ [ A

enable reset relay P - . > enable reset relay
present value = () —» Timer starts operating present value =0
" OFF ON ON OrF
timing enable relay
> 1 [ <+ 12 P
time up t=t1+H2
output tertminal OFF ON OFF
OFF ON OTrF
enable reset relay

t = Timer preset value
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(4) Timer mode 3 (OFF-Delay A Mode)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Qo

B

: m BO0O5 m
->H
]

mode: 3

Timer: 03

Timer Function Block

Function
“ - Timer number: 03

Mode:
0Off delay timer mode 1

0.015en *

Time Base:

3

i Cuxzent Value: =
: Preset Value: (01.00 Sec
Symbol
O | Cancel ‘
FBD display Parameter display
r 1B005 BOOS To3
Enable Input — o 1 | 00, 00 < Current value
Reset — }.[[]1-| |-Q[:|r.1 T =01. 0052 < Preset value
Timing Parameter — Pard 1L 4

enable reset relay
present value =0

— _ -
Timer start operating

enable reset relay
present value =0

Timing enable relay OFF O OFF
Timing up,
output terrminal OFF ON I‘_ . OFF
enable reset relay OFF
t = preset value
Timing enable relay ~ OFF ON OFF ON ON OFF
Tiraing up, OFF | o |4 t|-pioFF oW “«—t
output terminal L.. P *i
eniable reset relay OFF ON OFF

t = preset value
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(5) Timer mode 4(OFF-Delay B Mode)

Mode 4 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block g|
Function
104 s qos Mode: M - Timer number: |03
: . Qff delay timer mode 2
*H
.mn:lE: 4 n
Timer: 03 Time Basze: 15ec -
Cur Value=l: 0
Mol Fre Valuel: 100 Current Value: Sec
ﬂ Preset Value: 0loo Sec
Symbol
4124 | Cancel ‘
FBD display Parameter display
r 1B00% BOOG TS
Enable Input — IU-‘-l'l I L I Q000 <« Current value
Reset — ]'|'[|:Il'| K04 T =0100 Sec « Preset value
. L d
Timing Parameter — Par+ _fL

enable reset relay gl Tirer start operating—>|4— enable reset relay
present value =0 present value =0
Titrug enable relay OFF ON OFF
Time up, OFF On COFF
output terminal
<

enable reset relay OFF

t = preset value
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Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value and then change the state of its
status bit. Additionally, the Timer current value will reset to zero when Timer is disabled.

Timer Function Block

Function —
Mode: - Timer number: 03
In4 Qo4 Flesh timer mode 1
g BOOS o
ﬂ
.m“-)‘_:}:. Time Base: 1Min -
Timer: 03 Cu Value: Mi
Cur Valuel: 0 rrent Valus e
Fre Valu=l: 3 Preaet Value: 0003 Min
Symbol
OK | Cancel |
FBD display Parameter display
r 1E005 BOOS TO3
Enable Input — | (44 L | 0000 <« Current value
| L K04 T =0003 Nin < Preset value
Timing Parameter Pard .

enable reset relay

: : enable reset relay
T tatt
present value = 4 Limer starts operaing | present value =
Tirmng enable relay
t t t t
Time up,
output tertminal

t = preset value
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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.

Enable Input

Reset

Timing Parameter

enable rezet relay
present value =

Timer Function Block

X
Timer number: 03

0K | Cancel‘

Function
S ©
j”ﬁ m . Flash timer mode 2
.:::::.—;Eu.a Time Base: 0.015= *
s otect. 3 23 Current Value: Sec
Preset Value: 03.33 Sec
Symbol
FBD display Parameter display
r 1BO05 EOOL TOS
-~ | 104 | 00. 00
| noi koo T =03.335¢ec
IR FEII'J' d

Titning enable relay

Time up,

Cutput tertmital

enable reset relay

0 —

- Timer starts operating |4—

<« Current value

«  Preset value

enable reset relay
present value = ()

t = preset value
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(8) Timer mode 7(FLASH C Mode)

Mode 7 Timer is a Flash Timer which using two Timers in a cascade configuration without reset. The second Timer
number follows the first Timer. The cascade configuration connects the timer status bit of first timer to enable the
second timer. The second timer will time up to its preset value then flash and its timer status bit will enable the first
timer. Additionally, the Timer current value will reset to zero when Timer is disabled.

In4

Timer: 02

K

Flash timer mode 3

Time Base:

0.015en =

|2

Timer Function Block
Function
Mode:

3:2 :::12:1 g:gg Current Value: Sec Sec
Timer: 03
:;":: :::iz:i g:g Preset Value: |[03.00 Sec a05.0 Sec
Symbol
OK | Cancel ‘
FBD display Parameter display
r 1B005S EOOS TOZTO3
Enable Input — 104 I 000, 0 <« Current value
| TLIL HKaod 11=03.008ec < Preset valuel
Timing Parameter —» Pard 12 4 1 [=005. 05ex <« Preset value2

enable reset relay
present value =0

tirming enable relay

—>|<— Timer status operating

Timer up, 1

tl

t2

enable reset relay
present value =10

outpit terminal

Tuner 2

t1 = preset value of the first timer
t2 = preset valueof the second timer

157
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Common Counter function block
There is a maximum of 250 counter function blocks under FBD mode, can be set mode 0~6 as common counter and

mode 7~8 as high-speed counter, and the function is same as Ladder mode.

Counter edit and display:

: FBD display:
. 201T 1B001

not{ _TL |

X011 1 oz
armtaz: Pard .
Pre Value: 5000 > oot
~ arameter display:
Cr Function Block g| 001 £ ol
Mode: ¥ | Counter number: |01 UUUUUU
Counter without overtaking and without C :DDSUUU

power down retain current value

Current Value:
Preset Value: 005000

Fixed Time (Sec):

Upper:
Lower:

Symbol

cancen

(1) Counter Mode 0 (internal coil)

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

FBD display
Enable Input —» I0lT 1BODZE
| L |

-]
mode: 0
Counter: 02

EN 01 QFF ON OFF ON OFF

Cc02/MO01 OFF ON OFF ON OFF
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(2) Counter Mode 1 (Fixed Count, Non-Retentive)

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

and will reset to init value on a powering up to the smart relay.

201

m

HO1

1
g ‘E
(=]
=

Pre

gmdzz
Counter: 01
Cur Value: 0

Value:

Counter Function Block

Function
Mode: ¥ | Counter number: |01

Counter without overtaking and without
power down retain current value

000020

Current Value:

Preset Value:
° Fixed Time(Sec):
Upper:

Lower:

Symbol

0K | Canu:'.el|

FBD display Parameter display
Counting Input  _, 2011 qB001 BOO1 ool
Up/Down Counting — | N01{ _T1 | 000000 « Current value
Reset — | X011 | ko2 C =000020 « Preset value
Counting Parameter —» Pard d
Mode=1
__________________________________________________ -
Preset value 20 :

TaaTTTTT T TTTTrTaTT Tt T T Tt T T rT AT T TT T T TT T T T T T

Corentvae 1030101 212121211, 1109, 119119120,20,20, 0,20,29,20,
Input count pulse |_ :-j:-_—_- Jt‘:
Counting up/down OFF ON OFF ON
Reset counter ON OFF oN
Counter output OFF ON OFF ON OFF

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

RUN and STOP. The init value is 0 if the counter configured as counting up, else, it is preset value.
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(3) Counter Mode 2 (Continuous Count, Non-Retentive)

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

Counter Function Block [g|

Function

Mode: ¥ | Counter number: |01
201

Counter with overtaking and without power
: down retain current value

Current Value:
[oz
Xx01 Counter: 01

Breset Value: ooooao
Cur Value: 0O Lower:
Pre Value: 20

Symbol

HOo1l

g Boo2
: =
]

mode: 2

Fixed Time (Sec):

Upper:

0K | Cance1|

FBD display Parameter display
CountingInput - — {7014 ||| qB001} |BOOL col
Up/Down Counting — No1{ _ 1 | 000000 <« Current value
Reset — ¥o1{ _ | ko2 C =000020 <« Preset value
Counting Parameter Parlt > 4

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

Mode=2
__________________________________________________ -
Preset value 20 :
i [y iy ey eresid [Ean] nan ety dzink Sima ey (eaey e Slasy peaier fity Remial i b pRmten
Current value : ", '1'9' 19|29120| 21'21120|20| )'91 19' 18' 181 0 I 0 lfgl 19'20' 0 '20'
Input count pulse |_ :I____I—_—:l
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON | OFF &l 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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(4) Counter Mode 3(Fixed Count, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when Counter powers down. So, the
current value won’t be init value when Counter powers up, but be the value when it powering down. Mode 3 Counter
will count up to a fixed preset value and stop counting at that value, or stop counting when its current value is 0 if it’s configured as

down counter.
FBD display Parameter display
Counting Input {7014 ||| qB001| [Boo1 Co1
Up/Down Counting — I‘-II:Il-l L I Q00000 « Current value
Reset — | X014 __| Haoz C =000020 < Preset value
Counting Parameter — Part FPD A

Note: The “PD” means the current value will be retain until the power recover;
This mode is similar to mode 1, but:

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

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

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

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

configured as down Counter.

FBD display Parameter display
Counting Input | Zoly 1| 4B001§ |BOO1 C01
Up/Down Counting — I‘-IEIH | Q00000 <« Current value
Reset — X014 Faoz C =0000Z0 <« Preset value
Counting Parameter Parl >PD

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

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

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

Counter Function Block §|

Function

Mode: ¥ | Counter number: |01
o 5
Counter without overtaking and with power
down retain current value
Counter Function Block X

o1 Qo2 Current Value: Function
E w20 g B Preset Value: ’W Mode: w| Counter number: |01
Fixea Tinesec: Gopases i oyerieing sad vich poes
X01 . LECes
: o s Current Value: li
Symbol Preset Value: W
Fixed Time (Sec):
|: Upper:
Lower:
Symbol

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

Mode 5 Counter’s operation is similar to Mode 2 except its current count value is continuous and non-retentive. The status bit
is fixed to the non-zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current

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

Counter Function Block E‘

Function

Mode: - Counter number: |01
201

Conpare counter with overtaking and
: without power down retain current value
Current Value:
Preset Value: oaooza

Fixed Time (Sec):

ROl
@—.
_).

.mnd.zz 5. UPPEE:
X0l Counter: 01

Cur Value: 0 .
Fre Value: 20 Lower:
Symbol

QK | Cance1|

FBD display Parameter display
Counting Input Zolr LIl qBO0OL E001 0l
Up/Down Counting — Noi{ 1 | Q00000 « Current value
Reset — ¥01{ | Koz O =000020 <« Preset value
Counting Parameter Part C>

Note: The “C” means compare count;
The “>means the current value appeared will be greater than present value.

Mode=5
__________________________________________________ -
Preset value 20 :
L D D D i e A A iy B i A I Ny B R B I R A |
Cuentvalue 1781 191 191 201 20\ 211 211 201 201 191 19V 18! 181191191201 01 0 01 0|
B
Input count pulse I. - JI. - JI - jI
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON OFF

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

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

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

Mode 6 Counter’s operation is similar to Mode 5 except its current count value is continuous and retentive.

Counter Funection Block E‘
Function

Mode: M ¥ | Counter number: |01
201

Compare counter with overtaking and with
power down retain current wvalue

Current Value:
WOl

: u Preset Value: 000020
=

Fixed Time (Sec):
.mul:lzz [

Upper:
®il Counter: 01 25

Cur Value: 0 figons
Pre Value: 20 "
Symbol

OK | Cance1|

FBD display Parameter display
Counting Input | Zoly _[1| qB0OL| |BOOL col
Up/Down Counting — | N1 | 000000 « Current value
Reset — %014 koz o =000020 « Preset value
Counting Parameter Parl C>PD 4

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

2¢ First 31 Counter functions (CO1~C1F) can keep their current value after a loss of power to the smart relay.

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

Preset value 20
i I e Dy B I A A iy B R AR i A R R R N
e _oititzizist L 4L oiiiizizls)
MR PP P LT
Mode3. 4.6 0,1, 71,2,2,3, 1 _i_i_i_13:%4:14,%:1°:58;
Input count pulse |_ :I____{___:I |-
—_——d

Power supply switclih ON OFF ON

Reset counter

Counter output

163
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High Speed Counter Function Block (DC Version Only)

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and [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.

(1) Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either input terminals 101 or 102 for forward up-counting to 1 KHz maximum at

24VDC high speed input signal. The selected Counter Coil (B) will turn ON when the pulse count reaches preset value and
remain ON. The counter will reset when the Reset Input is active.

Qi1
EEHH
Value:1l —-
103 BoO1 202
[ ] —| [ ]
=3 | —

.mm:lE: 7
Counter: 01
Cur Value: 0
Pre Value: 5000

Counter Function Block

Function

1KHz input counter

Current Value:

Breset Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

Mode: ¥ | Counter number: |01

005000

X/

Cancel

Parameter display

FBD display
High counting input — 1017 _LIl qRo01
Enable Input — 03 1 |
Reset — moid | Kol
Counter Parameter Pard 1/HZ 4

BE0O1
000000
& =005000

0

1

<« Current value

<« Preset value

Note: High speed input terminal 101,102

Example as shown QOl output ON with C01 (B001), but QOl output w1th scan tlme

Preset

Current

Counting
input 101

Enable
input 103

Reset input
Mol

Output
B001/Q01

Output
Qo2

Scan time

5000
0 11 D112 Ea e § e avoolaons suon]son sonoisoonisonoisonoisoon! 0 {0 | 0 |
ON OFF
OFF ON
OFF ON OFF
OFF ON OFF
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(2) Counter Mode 8 (DC powered versions only)

reset when the preceding rung is inactive.

Counter Function Block

Function

Mode: m ¥| Counter number: |01

1EHz input compare counter

Current Value:

Fixed Time(Sec): |00.10

Preset Value:

The Mode 8 High Speed Counter can use either input terminals [01 or 102 for forward up-counting to 1 KHz maximum
at 24VDC high speed input signal. The selected Counter Coil (C01-C1F) will turn ON when the pulse count reaches the
target “Preset ON” value and remain ON until the pulse count reaches the target “Preset OFF” value. The counter will

t3

.mud.z: -]
—lew oo S
ot Lover: P
Symbel
OK | Cancel |
FBD display Parameter display
High counting input _, I01T 1B001 EOO1 01
Enable Input — | 103 _IL | T =00.108ec « Interval time
| | Hoz CT=000005 « On preset Value
Counter Parameter —> Pard 2/HZ 4 Cl=000003 « Off preset Value
Note: High speed input terminal 101,102
Mode=8
Interval time = 0 15 d.1s g.is | OIs | Ols 0.1s |
On preset Value = & 3 T 4 : 3 4

Off preset Value = 3

High speed inlput count pulse

Output

OFF

O

OFF
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RTC Comparator Function Block

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

(1) RTC Mode O(Internal Coil)

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

FBD display
r 18002
Enable Input — IUl'l Immi I
| L kot
L g

ON ON

EN 101 QFF OFF OFF

B002 (RO1) /Q01 ()FF ON OFF ON OFF
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(2) RTC Mode 1(Daily)

The Daily Mode 1 allows the Bxxx (Rxx) coil to active based on a fixed time across a defined set of days per

week. The below examplel allows for selection of the number of days per week (i.e. Mon-Fri) and the Day and

Time for the BO02 (RO1) coil to activate ON, and the Day and Time for the BO02 (RO1) coil to deactivate OFF.

Example 1:
RTC Function Block @
Function
2 m 222 g Q0 Mode: ¥ | RIC number: |01
H E Every day action mode
o Week (On-Off) = |HO j -—>|FR j
C)Ch;f EEEEE Current Value: li
Preset walue: o
{Hour:Minute) i : e on
17 = |0 Off
Symbol
caes
FBD display Parameter display
r 15002 BODZ E01
Enable Input — IDl'l @ I We 09:76 <« Current time
I L I‘QD]. ON MO 02:00 <« ON preset value
RTC Parameter — Pard OO A OFF FE 17:00 « OFF preset value
Note: Parameter display current time: week, hour and minute;
Parameter display ON/OFF preset value: week, hour and minute.
Weelk IMonday Tuesday  Wednesday Friday Samrday Sunday
Time 200 1700 800 1700 go00 1700 =00 1700
ENABLE | §

Example 2:

BOOZ

ON TO 17:00
OFF 54 08:00

R0l

Enn Output | | |

Weelk

Monday Tuesday Wednesday Friday Sy Swanday
Tirne 800 1700 &00 1700 &00 17:00 &00 1m00 §00
ENABLE T . |
En Output |_ —l
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(3) RTC Mode 2 (Continuous)

The Interval Time Mode 2 allows the Bxxx (Rxx) coil to activate based on time and day per week. The below
examplel allows for selection of Day and Time for the BO02 (R01) coil to activate ON, and Day and Time for
the B002 (RO1) coil to deactivate OFF.

Example 1:
RTC Function Block E|
Function
101 m 2002 o Qo1 Mode: ¥ | RIC number: |01
interval time action mode
|E/ @
-mu:lz: 2-
E:i}u;a Week (On-Off) : |TU ﬂ__;.|5p‘ ﬂ
g’f‘f 22;22 Current Value:
Preset walue: o
{Hour:Minute) g b On
17 = |0 Off
Symbol
e
FBD display Parameter display
r 1B002 BOOZ E0L
Enable Input  —» o] o | We 09:48 <« Current time
| L hol ON  TO 08:00 « ON preset value
RTC Parameter — Parl Wy OFF 54 17:00 « OFF preset value

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

Weelt Ionday Tuesday T Friday Sa iy Ay
Time 00 1700 &o0 1700 g00 1700 & 00 1700 a0 1700
ENABLE | |
En Cutput
Example 2:
Weelk Ilonday Tuesday . ety Sinday
Ti 00 1roo E00 0 1T00 00 1700 g.00 17:00
Booz {0 e ; ; ; ; ; : ; ;
ON SA 17:00 EMABLE
OFF TU 02: 00 Fn Output
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(4) RTC Mode 3 (Year Month Day)

The Year-Month-Day Mode 3 allows the Bxxx (Rxx) coil to activate based on Year, Month, and Date. The
below examplel allows for selection of Year and Date for the B002 (R0O1) coil to activate ON, and Year and
Date for the B002 (RO1) coil to deactivate OFF.

Example 1:
RTC Function Block fg‘
Function
Mode: w w | RIC number: |01
I01 m BOOZ m Qo1 interval month action mode
|E/ B

s = Year (Cn->0ff) |c|9 __}|1|:|

BTC: 01

Om : 0%.2.17 Current Value:

OfE: 10.11.11
Preset walue: 2 . |17
{Month.Day) on

11 . |11 Off
Symbol
Cancel
FBD display Parameter display
r 1B00Z BOOZ EO1
Enable Input — 101 o I 10.01.173 « Current time
I I'Q':'l ON 09.07.17 <« ON preset value
RTC Parameter — Pard w0 A OFF 10.11.11 « OFF preset value

Note: Parameter display current time: year, month and day;
Parameter display ON/OFF preset value: year, month and day.

Tear-Month-Day 200902117 2010/11/11
Time 0:00 0:00
ENABLE
oM
ETC cutput OTE OFF
Example 2:
Tear-Month-Day 2009/02/17 2010/1111

BO0OZ RO1 Tirne 0:00 0:00

ON 10.11.11 EMNABLE

OFF 09.02.17

ETC cutput

169
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(5) RTC Mode 4(30-second adjustment)
The 30-second adjustment Mode 4 allows the Bxxx (Rxx) coil to activate based on week, hour, minute and

second. The below examples show for selection of week, hour, minute and second for the B002 (RO1) coil to
activate ON, and 30-second adjustment then B002 (R01) OFF.

Example 1: adjustment preset second < 30s

RTC Function Block E|

Function

Mode: ¥ | RIC number: |01

101 BOOZ Qo1

Dﬂ -ﬁl L Dﬂ 303 modify mode
E:uud.:' 4. Week (On
BTC: 01 ek (On) : il
On : 32

ua:&u::u Current Value:

st
o
Symbol
|
Cancel
FBD display Parameter display
Enable Inout r 18002 BOOZ R01 c i
A I (11 IR We 10:48: 40 < e
| 1 kot | |ow .
RTC Parameter — parl 305 4 A 0R: 00: 20 <« éa(ijuuestment preset

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

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

»¢ The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit B002 (R01) will
be ON. RTC status bit B002 (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.

Example 2: adjustment preset second >= 30s

Weels S
Ti . oy
BOOZ RO1 1mne 2:00 80?40
ENABLE :
ON i
SA 08:00:40
ETC cutput

»¢ The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit B002 (R01) turns
ON. Then time is gonging on and B002 (R01) turns OFF. This means that the RTC status bit will be ON for one

pulse.

170
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Analog Comparator Function Block

There is a maximum of 250 analog comparator function blocks under FBD mode, can be set mode 0~7 and the
function is same as Ladder mode.

(1) Analog Comparison Mode 0 (Internal coil)
Mode 0 analog comparator (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter
display.
FBD display
Enable Input — Molr 1B003

| L |

| Frol
L o |

ON ON

EN M0l OFF OFF OFF

B003 (RO} /YOI (FF ON OFF OoN OFF
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(2) Analog Comparison Mode 1~7

Analog comparator mode 1~7, setting three parameters, analog input Ax, analog input Ay and reference value G.

Analog Comparator mode 1: (Ay- reference value G)<< Ax<<(Ay+ reference value G) , output ON;

Analog Comparator mode 2: AX<X Ay, output ON;

Analog Comparator mode 3: Ax= Ay, output ON;

Analog Comparator mode 4: reference value G=Ax, output ON;

Analog Comparator mode 5: reference value G<Ax, output ON;

Analog Comparator mode 6: reference value G=Ax, output ON;

Analog Comparator mode 7: reference value G7 Ax, output ON;

Example for program and edit:

HOD1

Booa T¥o1
-] -]

L

value=:0.00

Aild5

s

wvalue:d. 00

I {
+H

mode: 1

Enalog: 01

Cur Valuel: 0.00
Cur ValueZ: 0.00
Bef Value: 2.350

Analog Comparison Mode 1

Enable Input

Parameter

_)

%

Analog Function Block

Function

value)

Symbol

Mode: |1 w| Inalog number: (01

(Ay-Beference wvalue)<=RAx<=(Ay+Reference

Cuarrent Value: ix | By
Constant: e Ii Ly

Erezet Value: 02.50 Bef

X

OK | Cancel|

FBD display Parameter display
nolT 1BO0S)  BOO3 G0l
| t—~F | hy= A0 W
| £axf Frol hy= ADS V
Parl Ay+R A G =02, 50V

< Analog Input
< Analog Input
« Reference

B003 (GO01) output ON when the value of AO1 in between (A05-2.50) ~ (A05+2.50);
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 2

Enable Input

Parameter

%

_)

FBD display Parameter display
noiT 1BOOZ)  BOO3 G0l
| &2 | hy= AO1 W
| $ay o1 hy= ADS V
Pard 4 G =02.50V

< Analog Input
< Analog Input

« Reference

B003 (GO01) output ON when the value of AO1 is not greater than the value of A05;
Parameter display current value of Ax and Ay when running mode;
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Analog Comparison Mode 3

Enable Input —

Parameter —

FBD display Parameter display
R 1B00E BOOE =01
| &z | hy= AOL ¥
| 28y Fro1 Ay= ADL ¥
Pard . G =02.507

&

&

e

B003 (GO01) output ON when the value of AO1 is not lower than the value of A05;
Parameter display current value of Ax and Ay when running mode;

Analog Comparison Mode 4

Enable Input —

Parameter —

B003 (GO1) output ON when the value of AO1 is not greater than 2.50;

FBD display Parameter display
NOolT 1BO0OG BOOS iz01
| Ref | hy= 401 Y
| 2hx |"f[:ll
Pard 4 G =02.50V

Parameter display current value of Ax when running mode;

Analog Comparison Mode 5

Enable Input —

Parameter —

FBD display Parameter display
Mol 1B003 BOOS =01
| Ref | Ax= AOL V
| <ax Fro1
Pard . G =02.50¥

B003 (GO1) output ON when the value of A01 is not low than 2.50;
Parameter display current value of Ax when running mode;

Analog Comparison Mode 6

Enable Input —

Parameter —

Analog Comparison Mode 7

Enable Input —

FBD display Parameter display
Molr 1B003 BOOS 01
| Ref | Ax= A0L ¥
| =Ax Frol
Part 1 G =0Z.50V¥
B003 (GO1) output ON when the value of AO1 is equal to 2.50;
Parameter display current value of Ax when running mode;
FBD display Parameter display
IR 1B003 BOOE 01
| Ref | Ax= AOL ¥
| <ax O
Parl . G =02.50V

Parameter —

B003 (GO1) output ON when the value of A01 is not equal to 2.50;
Parameter display current value of Ax when running mode;

e

(_

(_

(_

&

(_

Analog Input
Analog Input
Reference

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference

Analog Input

Reference
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AS (ADD-SUB) function block

There is a maximum of 250 AS (Addition and Subtraction) function blocks under FBD mode, and the function is
same as Ladder mode.

Compute formula: AS =V1+V2-V3

Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the
result is overflow.

Example:
AQO01 =AS01 =100+ A01 - V02

AS Function Block f‘$_<\

% — MOl Function: AS=V14+V2-V3

o :
H AS number:

n Current Value:
Aigl 3:01

Cur Valu=: 0 Pregset V1-
Al Fre Valuel: 140 " 100

Fre ValueZ: 0

Pre Valued: 0 Preset Vi:

wvalu=:0.00

- Preaet V3:

0z
value:0._.00
."— SYMBOL

wvalu=:0.00
QK | Cancel
FBD display:
r 1B001
Enable Input  — 1014 += |
| & ot
Parameter — Pard AS J
Parameter display:
Stopping Running
BOO1 4501] |BOO1 00404 As01| < ASoutputvalue
Preset VI — V1= 00100 V1= 00100 < Current value V1
Preset V2 — V= AN Vo= 00474 <  Current value V2
Preset V3 > Wiz WOo V3= 00120 « Current value V3

AS and V1~V3, values range from -32768~32767
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MD (MUL-DIV) function block
There is a maximum of 250 MD (Multiplication and Division) function blocks under FBD mode, and the function is

same as Ladder mode.

Compute formula: MD =V1*V2/V3

Parameters V1, V2, and V3 can be a constant or other function current value. The output coil will be set to 1 when the

result is overflow or parameter V3 is zero.

Example:

AQO02 = MDO01 = AT01*15/100

ATO1

walu=:0.00

FBD display:
Enable Input

Parameter

Parameter display:

Preset V1
Preset V2
Preset V3

_)

_)

_)
%
%

B g

MD Function Block [Z|

Current Value:

—
—

100

oK | Cancel

Function: MO=V1*V2/V3
Moz MD number:
Preset V1:
0, ©® Preaset V2:
fee Tateeis 2 Preset V3:
Pre Valu=2: 15
Pre Value=3: 100
SYMBOL
value=:-0_00
r 1BO0OZ
102 *+ |
| & Ho0Z
Part ND 4
Stopping Running
BOOZ Mool BOOZ 00184 MDO1
V1= ATO1 V1= 01227
V2= 00015 VZ= 0001l.
V3= 00100 Wi= 00100

(N N

MD and V1~V3, values range from -32768~32767

MD output value
Current value V1
Current value V2
Current value V3
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PID (Proportion- Integral- Differential) function block
There is a maximum of 30 PI (PID) function blocks under FBD mode, and the function is same as Ladder mode.

PID computes formula:
EV, =SV - PV,

API = KP{(EVH - EV,H)+LEVH + Dn}
|

D, = ¥—D(2Pvn_l ~PV,-PV,_,)

S
Pl =) API

Parameters can be constant or other function current value. The output coil will turn ON when either Ts or Kp is 0.

Example:

PID Function Block [X] PI: PID current value (-32768~32767)

Function: - -
SV: Destination value (-32768~32767)

PID number:

PV: Test value (-32768~32767)

Current Value:

Ts: Sampling time (1~32767 * 0.015s)
sv: |800 Kp: Proportional gain (1~32767 %)
PV: Ty: Integration time (1~32767 * 0.1s)
Ts:  |200 Tp: Differential time (1~32767 * 0.01s)
..-"ID:OZI.
Cur Value: 0 Ep: 100
value:0.00 TargetValue:800 value:0.00
e,
PropGain:100
InteTime:100 Id: |[110
DiffTime:110 Symbol
O | Cancel |
FBD display:
r qB003
Enable Input — 10 *~- |
| & B3
Parameter — | p_..l prp

Parameter display:

Parameter display 1 Parameter display 2
PID currentvalue - = fpo3 go738 PIOL| |BOO3 PI01
Destination value  — | cu= nann Ep= 00100 <« Proportional gain
Testvalue — | py= gp77o Ti= 0010, 05ec <« Integration time
Samphng time —> TS: DDE . DDSEC 1 Td: |:”:|1 . IGSEC 2 < Differential time

> Display PID current value when running mode;
> Test value (PV) display code A02 when stopping mode, and display current value (as example PV= 00770)

when running mode.
> Press “SEL+<«—" button can convert between display1 and display?2.
»¢ More information about PID function to see Chapter 4: Relay Ladder Logic Programming—PID.
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MX (Multiplexer) function block
There is a maximum of 250 MX (Multiplexer) function blocks under FBD mode, and the function is same as Ladder

mode.

This special function transmits 0 or one of 4 preset values to MX current value memory by selection control coils

S1 and S2. The MX function enables simple operations to be carried out on integers.

The preset value V1~V4 can be constant or other function current value.

The table below describes the relationship between parameter and MX current value.

Control status MX output coil  |MX output value
MX disable 0 MX=0
S1=0,S2=0 1 MX=V0
S1=0,S82=1 1 MX=V1
MX enable
S1=1,82=0 1 MX=V2
S1=1,82=1 1 MX=V3

Example:

MX Function Block

02
H Function:
MX number:
WOz
L=y . Current Value:
n H}; Preaet VO:
Preaet V1:
N4
L L Preset VZ2:
- S0l
Cur Valu=: 0
5 Pre ValueO: 100 Preset V3:
Ainag Pre Valus=l: 500 AQO4
Pre Value2: 1000 Symbol
. Pre Value3: 111
F%1 |
value:0.00 value:0_00
FBD display:

Enable Input
Selection coil S1
Selection coil S2

Parameter

Parameter display:

MX current value
Preset value VO
Preset value V1

MoK K X

AN

RN

1031
Wo3{ =-
Nod] A+
Pard MX

1B004

o4
J

Parameter display 1 Parameter display 2
EOD4 00100  Mx01 BOO4 Mx01
V0= 00100 Va= 01000
V1= 00500 V3= 00111
1 2

Display MX current value when running mode;
Preset Value V3, display code A03 when stopping mode and display current value (as example V3=00111)
when running mode;
Press “SEL+<«——" button can convert between displayl and display2.

MX and V0~V3, values range from -32768~32767

« Preset value V2
« Preset value V3
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AR (Analog-Ramp) function block

There is a maximum of 30 AR (analog ramp control) function blocks under FBD mode, and the function is same as

Ladder mode.

(1)AR model
Function description:
AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s

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

current value equals 0.

AR current value: 0~32767

Level1:-10000~20000

Level2:-10000~20000

MaxL (max level):-10000~20000

Start/Stop level (StSp): 0~20000

stepping rate (rate): 1~10000

Proportion (A): 0~10.00

Excursion (B): -10000~10000

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

The parameters can be constant or other function current value.

Sel Selection level Sel = 0: target level = Levell

Sel = 1: target level = Level2

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

St Selection stop coil. The St’s state becomes from 0 to 1 will startup the current level decrease
to start/stop level (StSp + excursion “B”), and then keep this level for 100ms. Then AR

current level is set to B which will make AR current value equals 0.

Output coil The output coil turns ON when Proportion (A) is 0.

Timing diagram for AR

En

=il |

s |

Mawl 4 —— b+ — — — — — I S (N
Tevelp 4 ——FH———-—- - p— — — — — — — — — b —

Tewell 1 -~ —— — S S e — L _ _

StEptE H - — L __b __ _

E

100ms 100tz 100ms
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Example:
AR Function Block @
Function:
AR number:
Current Value: ’7
Ing
2005 Preset Lewvell: |[5000
H = = MOS
Freset Leveld: |zoon
:; Preset MaxL: W
HOS :;
_n E Preset 5t5p: |[500
[rooz ™ Preset Rate: llﬂi
Cur Value: 0O
woe i:::iz;:ggg Preset Gain: [1.00
MaxL:-10000
_n St3p:500 Preset Offset: |20
Rate:10
o R Symbol
OK | Cancel
FBD display:
Enable Input — 1047 1BO0E
Select level input Sel — N05'| ﬂ_ I
Stop input St — NDE‘"I A HI[DE
Parameter — Pard s
Parameter display:
Parameter display 1 Parameter display 2
AR current value  — [pons 00528 AROL 2 = nos00 ARO1E < Start/Stop level
Preset levell — L1= 05000 R = 00010 < Stepping rate
Preset level2 — L2= 02000 A= 01.00 < Proportion value
Max level — | mp= 10000 1 E = 00020 o0 < Excursion value

»¢ Display AR current value when running mode;
¢ Press “SEL+<«——" button can convert between display1 and display2.
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(2)AR mode2

Function description:

AR will vary form 0 to current level at a preset rate when it’s enabled. Base on
the state of Sell and Sel2, Current level will change to other preset level at the
preset rate. When AR is disabled, current output vary to 0 immediately.

The rate designed by user: Rate =

AR current value: 0~32767

Level0:0~32767

Levell:0~32767

Level2:0~32767

Level3:0~32767

MaxL:0~32767

Ta: 0~3276.7

Ta
S1=0,S2=0: target level = Level 0;
Sell S1=0,S2=1: target level = Level 1;
Sel2 S1=1,82=0: target level = Level 2;
S1=1,S2=1: target level = Level 3;
MaxL is used as target level if the selected level is bigger then
MaxL
MaxL.
Ta The result of MaxL divided by Ta is the change rate from
current level to target level.
Output coil | The output coil turns ON when A is 0.

Timing diagram for AR

The table below describes detail information of each parameter:

En

a1

Rate = MaxL/Ta;

T1

T2

T1=Level0*Ta/MaxIL;
T3= (Levell-Level2) *Ta/MaxL;

T3

T4

T2= (Levell-Level0) *Ta/MaxL;

T4= (Level3-Level2) *Ta/MaxL;
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Example:
AR Function Block El
Function:
Mode: “v AR mumber: |01
Current Value:
1
H a B0OL o1 Preset LewelO: 1000
Preset Lewell: (2000
Wil 3
:; Freset LevelZ: ’30007
_H E Preset Level3: W
o .":;d;l 2" Preset MaxL: |apng
n Lovers: to00 Preset Ta: |pop4.0
- Lewsll: 200
LewslZ: 2000
- Lewel?: 4000
s syabor
(1)4 | Cancel
FBD display Parameter display Program display
Eool
BOO1 ARD1
L= 01000
Enable Inbut L1= 02000
naole Inpu
P 0lr - aBO0L Y 10- 03000 1
Select] — Nl:lp'l I |
Select2 — NDD'I b I'ND]. SEL+</— mode: Z
Parameter — FarJ' AR J BEOOL ARO1 ?ﬁ;néalue: 0
LS: UQDDD Laweli: 1000
Lewsll:z000
ML= 0doon Lawelz: 2000
Leawal2: 4000
Ta= 0004.0 2 MaxL: 4000

Ta:4.0

»¢ Display AR current value when running mode;
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DR (Data-Register) function block
There is a maximum of 240 DR (data register) function blocks under FBD mode, and the function is same as Ladder
mode.

The DR function is transferring data. DR sends data from prevention registers to current register and output coil Bxxx
ON when it’s enabled. DR holding the out value and output coil Bxxx OFF when it’s disabled.

The data can be signed or unsigned by Operation>>module system set...menu selection from the SG2 Client software
or keypad set.

The data registers from DR65 to DRF0 will be kept when the smart stop or powers down.
The last 40 DR that from DRC9 to DRFO are special data register, more information to see Chapter 3 Program
Tools—Data Register Set.

Example:
Setting 102 ON, B001 (DRO1) output (A05*1/10) count value;
Setting 102 OFF, B0O01 (DRO1) output 0;

B " 2

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

[=]
™

Booa3

=
=]
R

-
=1
=]

Booz

K3

il M 01
MD: 01 Cur Value: 35
Rils Cur Valus=: 3% Fre Valuel: 0
Era Valusl: 336 Fre ValueZ2: 35
Era Valus2: 1 Fre Valued: 0
E}_’; Fre Valu=3: 10 Fre Valued4: 0
valu=:3.5&
FBD display Parameter display
r qB001 BOO1 DEO1 Current value
Enable Input — | 103 | 00039 « (run mode)
| & Kol DRO1= 00039 «  Preset value
Parameter — | Pard OF 4 (DR01=B003

stop mode)
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MU (Modbus) function block
There is a maximum of 250 MU (Modbus) function blocks under FBD mode, can be set mode 1~5 and the function is

same as Ladder mode.

Remote 10 and 10 Link are precedence than MU. MU is executed when the system setting is N (No Remote 10) and

ID isn’t 0.

Function mode corresponding communication function code:

mode Communication function code
1 03 (read registers)
2 06 (write single register)
3 10 (write multiple registers)
4 01 (read coils)
5 05 (write single coil)

»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

The coil used in MU function:

M3D: Received

M3D is set to ON after received, then check-up for error. Transferring data to

target address if there is no error.

M3E: Error flag

communication error flag

M3F: Time out flag

M3F is set to 1 when the time from after sending to start receiving is longer
than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

The time out time is depending communication baud rate as shown in the table below:

Baud rate (bps) Time out (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80

2 More information about communication to see: Chapter 7 20 Points RS485 type Models Instruction.
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MU model: Read Registers

[ 2]

B 28

Setting communication address is constant:
Inl BoO1 @0l
‘IDDE-UE H
mode: 1
BAdd: 0003
Data: 0000

Address is constant 0003,
Data length is fixed at 1word,
Send data:

01 03 00 03 00 01 CRC16;

Received response form slavel:
01 03 02 datal data2 CRC16;
Saving date to DREO: DREO = datal~2

MU Function

Function

Mode 1 -

Read register

MU Humber: |01

Remote ID:

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

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

DE |[EO =«

Comm. data:
Symbol

o]

Cancel

]

Parameter display

Model FBD display
r 7B001
Enable Input — 1014 01 |
Paramet | 5+ ko
arameter — parl qu

7] 7] 202

B T8
-
Data: 0000

Setting communication address is data register DR:
QDDBUE:
mode: 1
ID:-01
Setting address DR03=0001,
Setting data length DR04=0002,
Send data:

101 EO01
Add:0000
01 03 00 01 00 02 CRC16;

Received response from slavel:

01 03 04 datal data2 data3 data4 CRC16;
Saving data to DREO~DRE1:

DREOQ = datal~2, DREI = data3~4

»¢ the max length of data is 25.

MU Funetion

Function
Mode

g~

Read register

MU Humber: |01

Remote ID:

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

The data length is DRO4!The
max length of Data is 25!

Comm. data: DB |[E0 *

Symbol

|

Cancel

BOO1 IR0
I1D=01 <« Slaver ID
V1=0003 < Register address
VZ=DEEO < Saving data address

X

Parameter display

Model FBD display
r 1B00]
Enable Input — 1o1{ o1 |
| s+ HoL
Parameter — pard qp 4

BOO1 N1
I1D=01 <« Slaver ID
V1=DE03 < Register address
VE=DEEDN « Saving data address

184
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MU mode2: Write single register

Setting communication address is constant:
I01 BOOZ Bo0l Qo1

n . : n
L
!-mnsusinﬁ
e

Add:0003
Data: 0000

Address is constant 0003,

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

01 06 00 03 04 D2 CRC16;

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

MU Funetion

%]
Function
Mode m MU Number: r

Write single register

Remote ID:

01
{0~TF)
Comm. add:
0003 (~ DR
(0~FFFF)

Comm. data:
Symbol

DR |[E0 ¥

o]

Cancel

Mode2 FBD display Parameter display
r 15001 BOO1 Mun1
Enable Input — ooz o0z | In=01 < Slaver ID
| s ot V1=0003 < Register address
Parameter  — Pard M7 4 VZ=DEED <« Source data address

Setting communication address is data register DR:

Inl

ﬂ . ﬁ S-S MU Function X
AND MU }; i

Q:onema: Mode i MU Number: (01

:;;:1:::[ : Write single register

Add:0000

Data: 0000

Remote ID: 01
Setting address DR03=0001, (0~TF)
Setting data DRE0=1234 (hex: 04D2), Comm. add: ~ IR 03 ¥
g ( ) {0~FFEF)
Send data:
01 06 00 01 04 D2 CRC16;
Comm. data: DR |[EO0 W
Symbol
Received response from slavel:
01 06 00 01 04 D2 CRC16;
OE | Cancel
Mode2 FBD display Parameter display
r 15001 BOO1 Mool
Enable Input — ooz 02 | ID=01 < Slaver ID
| s P01 V1=DRO3 < Register address
P t
arameter = Pard M7 4 VZ=DEED <« Source data address

185
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MU mode3: Write Multiple Registers

Setting communication address is constant:
Iol Booz

g Bool o o

- )
T

_I | -.-::|:DBU:3:|£L |

mode: 3
ID:01
Add:0003
Data:0000

Address is constant 0003,

Data length is fixed at 1word,

Setting data DRE0O=1234 (hex: 04D2),
Send data:

01 1000 03 00 01 02 04 D2 CRC16;

Received response from slavel:
01 1000 03 00 01 CRC16;

MU Function

%
Function
Mode |3 W MO Number: |01

Write multi-register

Remote ID: o1
{0~7F}
Comm. add:
0003 (~ DR
{0~FFFF) )
The data length is 1!
Comm. data: DB |EO0 =+
Symbol

]

Cancel

Parameter display

Mode3 FBD display
r 1E001
Enable Input — Boozd 03 |
) | s5- o1
arameter — Pard U 4

BEOO1 NI
ID=01 <« Slaver ID
V1=0003% < Register address
VZ=DREO <« Source data address

Setting communication address is data register DR:
Im BOOZ BOO1 [Qo1

B2 28

mode: 3
ID:-01
Add: 0000
Data: 0000

Setting address DR03=0001,
Setting data length DR04=0002,

Setting data DREO=1234 (hex: 04D2),
Setting data DRE1=5678 (hex: 162E),
Send data:

01 1000 01 00 02 04 04 D2 16 2E CRC16;

Received response from slavel:
01 10 00 01 00 02 CRC16;
»¢ the max length of data is 25.

MU Function

X
Function
Mode a - MO Number: |01

Write multi-register

Remote ID:

01
{0~7F)
Coamm . add:(- & DR |03 W

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

max length of Data is 25!

Comm. data: DR |E0 =

Symbol

=]

Cancel

Parameter display

Mode3 FBD display
r 1B001
Enable Input — Boozd 03 |
i | s+ Hol
arameter — Pard yu 4

BOO1 o1
ID=01 « Slaver ID
Vi=DR03= < Register address
VZ=DEED <« Source data address

186
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MU mode4: Read Coils

Setting communication address is constant:

Iol BOO02 BOoO1 01
AND MU

| |
EDDBUE:JE
mode: 4
ID:01
Add-0003
Data: 0000

Address is constant 32 (hex: 0020),

Data length is fixed at 16 (hex: 10H, 1word),
Send data:

010100200010 CRCI16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DREQ: DREO = datal~2

MU Funetion

Function

Mode 4 W

Read coil

Remote ID:

01
{0~TF)
Comm. add:ﬁ ~ DR

{0~FFFEF) .
The data length is 1g!

DR |EO *

Comm. data:
Symbol

Cancel

o]

Parameter display

Mode4 FBD display
r 1B001
Enable Input - — Jpagod g |
| 5= ko
Parameter — Parl yu 4

BOO1 IR0
I1D=01 <« Slaver ID
V1=0003 < Register address
VZ=DEEO < Saving data address

Setting communication address is data register DR:

101 BO0Z BOO1 Qo1
4.| '||' w
B8

EDDBUS:J&

mode: 4
ID:01
Bdd: 0000
Data: 0000

Setting address DR03=0001,

Setting data length R04=0015 (hex: 000F);
Send data:

01 01 00 01 00 OF CRC16;

Received response from slavel:

01 01 02 datal data2 CRC16;

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

MU Funetion

Function
Mode mv MU Number: |01
Read coil
Remote ID: oL
{0~TF}

Comm . add:r & DR |03
0~FFFF
{ :I The data length is DRO0O4!The
max length of Data is 400!

Comm. data: LB |EO0 =

Symbol

o]

Cancel

Parameter display

Mode4 FBD display
r 1B001
Enable Input — Boozd 04 |
) | 5= ko
arameter —» Pard my 4

BEO01 Mol
ID=01 <« Slaver ID
Y1=DR03 « Register address
VE=DEEDN « Saving data address

187
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MU mode5: Write single coil

Setting communication address is constant:

101 BOOZ BOO1 o1

-
AND MU
L |
!ﬁmBUSﬂH
mode: 5
ID:01
Rdd:0003
Data: 0000

Address is constant 0003,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 0500 03 FF 00 CRC16;

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

MU Function

Function

Mode T W

Write single coil

Remote ID:

01
{0~TE}
Comm. add:(; ~ DR

{0~FFFF)

Comm. data:
Symbol

DR |E0

o]

Cancel

Mode5 FBD display Parameter display
r 15001 BOO1 Mun1
Enable Input —> BDDE_I [:]5 I ID:DI < Slaver ID
| s ot V1=0003 < Register address
Parameter  — Pard N7 4 VA=DRED <« Source data address

Setting communication address is data register DR:
I0l1 BOoOz2 BOO1

Qo1
B &880
1
- .
Toios

Bdd: 0000
Data: 0000

Setting address DR03=0001,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 0500 01 FF 00 CRCI16;

Received response from slavel:
01 05 00 01 FF 00 CRC16;

MU Function

X
MU Humber: |01

Function
Mode

B~

Write single coil

Remote ID:

01
{0~TF)
Comm. add:
- f« DR |03
{0~FFFF)

Comm. data:
Symbol

DE |E0 ™

Cancel

o]

Mode5 FBD display Parameter display
r 15001 BEOO1 Mol
Enable Input — o0z 05 | ID=01 < Slaver ID
| s+ o1 v1=DRO% <« Register address
Parameter Pard N7 4 VZ=DEED < Source data address
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Normal 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”
. 2x90x%59.6 mm(WxLxH) Din rail
size

72x126%59.6 mm(WxLxH) Direct

190


http://www.cvisiontech.com

Chapter 7 Hardware Specification 191
Product Specifications
Input Power 1KHz
MODE AC Ac | e | pe Input Out'put Analog RTC LCD expansion High PWM /O
100~ point point input keypad speed LINK
240V 24V | 24V | 12V input
Expansion models
I0HR-A | © 6 | 4| relay ©| O ©]
12HR-D ©) 8* | 4| relay 2 ©O| O ©) ©)
12HT-D @) 8* | 4 |transistor| 2 O| O O O ©
12HR-12D O 8* | 4 relay 2 © © © @)
12HR-24A @) 8 4 relay © @) ©
OEM “Blind” Models, No Keypad, No Display
10 | 10KR-A | © 6 | 4] relay © ©)
I " 2kRD ©) 8 | 4| relay | 2 | O ©) o
D ojiflts 12KT-D O 8* | 4 |transistor| 2 © O © ©
12KR-12D O | 8 |4 | relay 2 © O @)
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 ©) O
12CT-D (@) 8* | 4 |transistor| 2 ©) ©) ©
12CR-12D O 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 ©) @)
20KR-D (@) 12* | 8 | relay 4 © O @)
20KT-D © 12* | 8 |transistor| 4 @) @) © @)
pozi?]  [20KR-12D O |12* 8| relay | 4 |0 o 9
20KR-24A ©) 12 | 8 | relay ©) ©
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
20CR-A | O 12 | 8 | relay ©
20CR-D (@) 12* | 8 | relay 4 © ©)
20CT-D © 12* | 8 |transistor| 4 @) © @)
20CR-12D © | 12* | 8 | relay 4 ©) O
IRS485 communication models
20VR-D (@) 12* | 8 | relay 4 © @) O O @)
20VT-D © 12* | 8 |transistor| 4 O @) © © @) ©
20VR-12D © | 12* | 8 | relay 4 ©) (@) @) @) @)
8ER-A © 4 | 4| relay
8ER-D @) 4 | 4| relay
8ET-D © 4 | 4 |transistor
8ER-24A @) 4 | 4| relay
4A1 @) 4% 4
4PT @) 4% 4
2A0 @) 2 | analog
O: exist * : There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(IEC61131-2)

(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 AC 100~240V | AC 100~240V DC 24V DC 24V
Power range
Voltage Rating AC 85~265V AC 85~265V DC 20.4~28.8V DC 20.4~28.8V
F
reduency 50/ 60 Hz 50/ 60 Hz
Rating
Frequency 47~63Hz 47~63Hz
range
instantaneous | 10 ms(ha'lf cycle)/ | 10 ms(hallf cycle) / 1ms/10times 10ms/10times
power down 20 times 20 times

(IEC61131-2)

fuse

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

[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 | All inputs
and relays
are ON
145mA

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

S5SmA

and relays
are OFF
85mA

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

85SmA

and relays
are OFF
75mA

Consume

power

75W

125W

SW

4.5W
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12V DC model Specifications

content SG2-12HR-12D SG2-20HR-12D
Voltage Rating DC12V DCI12V

tion P
operation tower DC 10.4~14.4 V DC 10.4~14.4V
range
instantaneous

power down time

10 ms / 10 times (IEC 61131-2)

1ms/ 10 times (IEC 61131-2)

allowable
fuse Need connect a fuse or breaker of Need connect a fuse or breaker of
Current 1A current 1A

Isolation None None

Current DC 12V DC 14.4V DC 12V DC 14.4V

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

power down 10 ms(half cycle) / 20 times 10 ms(half cycle) / 20 times

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

——
ACT00
240V WVeel to Relay
- Back
_ Circuit
_ , 1
Varistor | Vee2 to System
—
2) DC 12V, DC 24V
DC 12724V Diod Vel to Relav
AC 24V lode ) cel to Relay
Switch
P _ Circuit
Varistor | Ve to System
R
3) Mainframe, expansion and communication
power in power in
@ 5G2 V3.X noumenon ﬂ SG2 V3.xX expansion
BRuck exXpansion .
- - . s
Circuit drive :> -g_
—) :
L&)
=
b=
=
a,
comim.
> drive
photo couplers PCLINK &

PMOS5

194


http://www.cvisiontech.com

Chapter 7 Hardware Specification

Input Specifications

100~240V AC model

content

SG2-10HR-A SG2-10KR-A
SG2-10CR-A

SG2-20HR-A & SG2-20KR-A

Input circuitry 101~106 101~109, I0A, 10B, 10C
Diode Resisrot
qé:;::itnr
number 6(digital input) 12(digital input)
Signal current AC 110V AC 220V AC 110V AC 220V
input 0.66mA 1.3mA 0.55mA 1.2mA
ON t
C o curen >AC 79V /0.41mA > AC 79 V/ 0.4mA
input
OFF t
o cHren <AC 40 V /0.28mA <AC40V/0.15mA
input
wire length </=100m </=100m
response time On=>Off On=>0ff
of input Typical 50/60 Hz 50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz  90/85 ms(AC 220 V)| Typical 50/60 Hz 90/85 ms(AC 220 V)
Off=>0On Off=>0On
Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz 22/18 ms(AC 220 V)| Typical 50/60 Hz 22/18 ms(AC 220 V)
24V AC model
content SG2-12HR-24A SG2-20HR-24A

Input circuitry

101~106, 109,I0A

101~109, 10A, 10B, 10C

L Dicde
A
Capacitor —" [;

Rezisrot

N Tscz

number 8(digital input) 12(digital input)
Slgnal current AmA 3mA
input
ON current >AC 14V 3mA >AC 14 V/3mA
input
OFF t
o cHen <AC 6V /0.85 mA <AC6V/0.85mA
input
wire length </=100m </=100m
response time On=>0ff On=>Off
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>0On Off=>0On
Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
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24V DC, 12 1/0 model

content SG2-12HR-D & SG2-12KR-D & SG2-12CR-D
SG2-12HT-D &S G2-12KT-D & SG2-12CT-D
Analog input used
Normal digital input High speed input as normal digital Analog input
input
Input 103~106 101,102 109,10A
circuitry _—
Eeziszrot Fezisrot
N o e
cl CET T
562 5G2 o
number 4 2 2 2
Signal
current 3.2mA/24V DC 3.2mA/24V DC 0.63mA/24V <0.17 mA/10V
input
ON t
‘ :u“en >1.875mA/15V >1.875mA/15V >0.161mA/9.8V
inpu
OFF
current <0.625mA/5V <0.625mA/5V <0.085mA/5V
input
wire length </=100m </=100m </=100m < /=30 m(shield wire)
response On=>0Off On=>0ff On=>0ff
time of 3ms 0.3ms Typical: 5Sms
input Off=>On Off=>On Off=>On
Sms 0.5ms Typical: 3ms

Input

1Py 0~10 V DC
voltage
Precisi

recision 0.01V DC
class
bit of

not 12
conversion
error +2%+0.12V
Conversion|

. 1 cycle
time
sensor <1K ohm

resistance
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24V DC, 20 1/0 model

content SG2-20HR-D & SG2-20KR-D
SG2-20HT-D & SG2-20KT-D
Analog input used
Normal digital input High speed input as normal digital Analog input
input
Input 103~108 101,102 109,10A,10B,10C
circuitry i
Fezisrot Feszisrot
N o e
c1 r:zT T
562 562 -
number 6 2 4 4
Signal
current 3.1mA/24V DC 3.1mA/24V DC 0.63mA/24V <0.17 mA/10V
input
ON t
, :u“en >1.875mA/15V >1.875mA/15V >0.163mA/9.8V
Inpu
OFF t
, tcumn <0.625mA/5V <0.625mA/5V <0.083mA/5V
Inpu
wire length </=100m </=100m </=100m  [</=30 m(shield wire)
response On=>Off On=>0ff On=>Off
time of Sms 0.5ms Typical: 5ms
input Off=>On Off=>On Off=>On
3ms 0.3ms Typical: 3ms

I

nput 0~10 V DC
voltage
Procisi

recision 0.01V DC
class
bit of

rot 12
conversion
error +2%=+0.12V
Conversion

. 1 cycle
time
sen-sor <1K ohm
resistance
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12V DC, 12 1/0 model

resistance

content SG2-12HR-12D
Analog input used
Normal digital input High speed input as normal digital Analog input
input
Input 103~106 101,102 109,I0A
circultry _—
Eesisrot Fesisrot
o ] e
C1 CE—( T
5G2 5G2 _
number 4 2 2 2
Signal
current 3.2mA/12V DC 3.2mA/12V DC 0.32mA/12V <0.17 mA/10V
input
ON t
o (t:urren >1.875mA/7.5V >1.875mA/7.5V >0.161mA/9.8V
u
OFF
current <0.625mA/2.5V <0.625mA/2.5V <0.085mA/5V
input
wire length </=100m </=100m </=100m < /=30 m(shield wire)
response On=>Off On=>0ff On=>Off
time of 3ms 0.3ms Typical: Sms
input Off=>0On Off=>0On Off=>0On
Sms 0.5ms Typical: 3ms

Input

by 0~10 V DC
voltage
Procisi

recision 0.01V DC
class
bit of

not 12
conversion
error +2%+0.12V
Conversion

] 1 cycle
time
sensor <IK ohm



http://www.cvisiontech.com

Chapter 7 Hardware Specification

12V DC, 20 1/0 model

content SG2-20HR-12D
Analog input used
Normal digital input High speed input as normal digital Analog input
input
Input 103~108 101,102 109,10A,10B,I0C
circultry _—
Eesiszrot Eesisrot
o ] — e —
c1 CQT T
5G2 5G2 S0
number 6 2 4 4
Signal
current 3.2mA/12V DC 3.2mA/12V DC 0.63mA/12V <0.17 mA/10V
input
ON t
o :urren >1.875mA/7.5V >1.875mA/7.5V >0.163mA/9.8V
u
OFF t
o tcumn <0.625mA/2.55V <0.625mA/2.55V <0.083mA/5V
u
wire length </=100m </=100m </=100m  [</=30 m(shield wire)
response On=>0Off On=>0ff On=>0Off
time of Sms 0.5ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On
3ms 0.3ms Typical: 3ms

Input

1Py 0~10 V DC
voltage
Procisi

recision 0.01V DC
class
bit of

not 12
conversion
error +2%+0.12V
Conversion

. 1 cycle
time
sensor <1K ohm

resistance
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Output Specifications

content relay transistor
Load Load
A o N e
A e ANy N
—" s — NS
output circuitry v @0 —" I
—@ |o X I
SG2 SG2
Extern power Extern power
Extern power Less than AC265, DC30V 23.9~24.1V
circuitry isolation mechanism isolation Photo couplers isolation
Maximal Resistive 8A/point 0.3A/point
Load Inductive - -
light 200W 10W/DC 24V
Open drain current — <10uA
Minimum Load — -
Response | OFF—p ON 15 ms 25 us
time ON —OFF 15 ms Less than 0.6 ms

Output Port wiring notice

Light Load

200

The surging current will appear at the moment of the lamp is conducting; it may 10~20 times the rated current

for almost 10ms when filament is turning-on. A distributaries resistance or restricted current resistance is added at

output port to reduce the surging problem.

distributaries resistance
S

O
E/' ™, )
Nstributarics
resislance

+ I

ot

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

careful.

restricted current resistance

. O/
A Restricted
resistance output
+] =
|

The brightness will not be bright if the
resistance value is too big.
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Inductance Load

201

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

a. AC power, CR absorbing

b. DC power, flywheel diode

L load

CR absorbing

=

L load

T

L1

L |
T

=]
Flywheel dinde

Please do can’t use capacitance alone as absorbing as

shown below.

Load r Load
I 1 ]
! 1
| |
power _ l( ! | powet _ C T
Life of relay

Life Expectancy

100
1 b
115 3
Y N
e —
— A, LMH type, Z50VAC Res.
W.c’— \; i
x T
N
s W . =
2 4 — [
& i o P
=] T 5 o, =
et [
e
[
1
01 2 3 45 & 7 & 0 10

Contact Current (A

»¢ 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
PMO5 memory cartridge
SG2 Client SG2 program software
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Size diagram of SG2

10/12 points

2-94.50

*

T—

N2 13 1L 15 16 Al A2

00 00000000

5730

49.30

3150

DC24V INPUT8XDCIA1LAZ 0-10VI

106.00
98.00

TEC®

&

SG2-12HR-D

7400
9000
68.00

OUTPUT4XRELAY/8A H

|

4500

o0 00 05 Op

\m}

=

\j

12.00

20 points

3-94.50

* / 5.08

sk
H i

+ - 1112 13 14

®) Q000

106.00
98.00
90.00
1400

I5 16 17 18 1 A2 A3 A4

Q000 000000

59.60

57.30

49.30
3150

l
o s

DC 24V

Input 12 x DC(AL...A4=0~10V)

TECD

SG2-20HR-D

Output 8 x Relay / 8A ”

68.00

4500

=

P XD PR P PR

O

T

80.00

v |

xA%J*

126.00
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Only SG2-20VR-D, SG2-20VT-D, SG2-20VR-12D do have RS485 communication function.

Communication function

There are many parameters needed to be set before user uses the RS485 communication function. And there are

two ways to set that parameter.

e Setting parameters via SG2 Client software:
1. In SG2 Client Soft Select Operation>>Module System Set;
2. Open the dialog box as show below, setting parameters SET ID, Remote 1/O and RS485 Set.

Hodule System 5S5et &l
fet IDoc=r—r= " ") ~“Remote I/0
- 1 cm T

Current ID: 1 > N
\ (" Mazter 1
M| Wew ID{00-93): 1 e
"D, " Hlave. -~
Set Expand I/J0 Others
I/0 Hum: 1 Ve
) [~ C Eeep
[~ Back Light
[T I/0 Alarm oz ser
‘RS%S_S‘EE ....... = DR Format Set
p Comm. Mode: |5/N/2 - \_l + Tnsigned
‘|| Baud Rate: |38400 ¥| ' Signed
~ =
Jet Cancel |

e Setting parameters via keypad button on SG2.

1. Press button to enter main menu.

2. Press UP/DOWN to choose SET menu, and press OK to enter it.

3. Press UP/DOWN makes the LCD to display the options as show below, setting parameters ID SET, REMOTE

1/0O and RS485 SET.
i"ID SET o1} R5485 SET 031_ . .
. 1 L Low it
EENOTE 1/0 _ _W DR SET i =,
BACKLIGHT ¥
N KEEP

4. Parameter RS485 SET, high bit means communication format and low bit means Baud Rate.

5. Press OK button to save setting.
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Function parameters:

ID SET 01 > ID setting (00~99)
REMOTE I/O N > Remote I/O Mode (N:none M: Master S: Slave)
Function description:
Function ID SET | REMOTE I/O Description
. Up to 2 additional SG2 units can be configured as
Remote IO function | 00~99 M& S
Remote I/O nodes (master and slave);
. . Up to 8 additional SG2 units can be configured as 10
10 Link function 0~7 N . .
Link and ID must be continuous 0~7;
) . MU can be enabled only when no remote 1O function
MU instruction 1~99 N . )
and IO Link function;
Modbus RTU slave is effective when no remote 10
Modbus RTU slave 1~99 N ) ) ) ] )
function, IO Link function and MU instruction;
Communication parameters:
Content Data Meaning
0 8/N/2  Data 8bits, No Parity, 2 Stop bits.
1 8/E/1  Data 8bits, Even Parity, 1 Stop bit.
Format . . -
2 8/0/1  Data 8bits, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bits, No Parity, 1 Stop bit.
0 4800 bps
1 9600 bps
2 19200 bps
Baud Rate
3 38400 bps
4 57600 bps
5 115200 bps

38400bps.

SG2 default ID SET=1, and REMOTE I/O=N (no remote I/O).
SG2 RS485 port default communication format is 8/N/2 (Data 8bits, No parity, 2 stop bits) and baud rate is

The communication parameter setting takes effect after power up again.

RRRR
1))

Lh‘l.ﬂ!MM

@@@@OD@@

f.f,f REASS

RRRR
A1

RRRR
mw

M A A M

@@@@D

th‘lﬂﬂﬂ

@@@@OO@@

"R AR A4

O@@

,-’,-’

RE485 .f'.f' R85
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Detail instruction

Remote 10 function

Function Description:
Remote 10 function can make one SG2 as master link to another SG2 as slaver; the master can perform its
program, but the slaver can’t. The ON/OFF state of the output coil Q in slaver will affect the ON/OFF state of the

expansion output coil Y in master. In addition, the ON/OFF state of input coil X in master depends on the state of the

input coil I in slaver.

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

Expansion Input Coils | X01~X0C | 101~I0C
Expansion Output Coils | YOI~Y08 | Q01~Q08

Hardware Configuration:
1. Link two “V” type SG2 as illustration show below.
2. Assign left SG2 in the illustration as master.

3. Set another SG2 to Slave.
Set to slaver

Set to master
ID SET 1
ID SET 01 EENOTE I/0 S
EEMOTE I./0 N BACKELIGHT X
BACELIGHT i & B &5 B N EEEP v
M KEEP v SO master SCG2slave $G2-20vT-D
SG2-20vT-D

The program in master is valid, but the one in slaver is not.

Don’t use expansion DI/DO modules, when remote 1/O function is enabled.

Example:

Create a Ladder program as show below is written in master.

X02 Y01
X03 Y02

If input coils 102 and 103 in the Slaver turn ON. X02 and X03 in master will also turn ON due to the influence of
102 and 103 in the Slaver. Obviously, YOI and Y02 in the master will turn ON, and then it causes Q1 and Q2

switching ON. See the consequence on the 10 interface as shown in below.

I/O State on Slave Run mode 1/O State on Master Run mode
I.14567890ABC X. 1456789 0ABC
21234 Y.B34567890ABC
QB34567890ABC EXE

MO 14 :42 2010.05.09



http://www.cvisiontech.com

Chapter 8 20 Points RS485 type Models Instruction 207

10 Link Function

Function Description:

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

One controller can use 8 10 Link (LO1~LO08). Only one 10 Link instruction can work at Mode 1(Write
mode), and the other 10 Link instructions must be Mode 2 (Grab mode).

The Mode 1: Write the ON/OFF states of the selected coils into the chosen W elements. The available W
elements in the mode 1 depend on the ID setting of that unit, refer to the table in the previous page for more

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

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

Hardware Configuration:

1. Link not more 8 RS485 type SG2 as show below.

2. Set all the SG2 in SET menu to No Remote 10.

3. Set those SG2’s ID continuously 00, 01, 02... The max number of the ID is 07.

ID | Memory list

« max. 8 points I/O send per stations location
¢ Max 7*8 (=56) points I/O received per station S \ 0 | Wo1~wos
ID must set to be 0,1,2,...(max to 7) Remote I/O disable I | Wo9~-wi6

W17~W24

2
3 W25~W32
4

W33~W40
5 | W4l1~W48
6 | W49~W56

7 | W57~W64
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Example:
1. Link 8 20 pointes RS485 models SG2 according to the steps of the Hardware Configuration.

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

101

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

LO1

MO1
MO02
MO03
MO04
MO5
MO06
MO7
MO8

rl 1
giMol-og |

|1 1 Hnm

be7-g4

4. L01 of other 7 SG2 set as fellow illustration.

5. Run program and let 101 of the SG2 which’s ID = 7 on. And M01~MO08 will be on state.
6. You will find NO1~NO8 of other 7 SG2 will be controlled by the M01~MO08 of the SG2 which’s ID=7.

re 1
gNo1-08 |

| T T Hol

bye7—g4 A
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MU instruction (Modbus RTU master)

MU function performs Modbus RTU communication at RS485 port. There are 15 MU coils can be used in

ladder mode, MUO1~MUOF, and up to 250 MU function blocks diagram in FBD mode.

There can be several MU commands executed at the same time, but only one command can be performed, the

rest are postponed until the performed one is accomplished.

Hardware Configuration:
1. Connect the RS485 port A on each SG2 unit together, also do it to port B, as shown in below figure.

SG2
MU

Slave

D

AB
ID=0

AB

2. Set SG2 in the SET menu to No Remote 10.

3.

Set SG2 ID = 01~99.

Function mode corresponding communication function code:

Slave AB
ID=n (2~99)
Py
1D 5ET 01
EEMOTE I/0 h
BACELIGHT %
N EEEF W

mode Communication function code
1 03 (Read Registers)
2 06 (Write Single Register)
3 10 (Write Multiple Registers)
4 01 (Read Coils)
5 05 (Write Single Coil)

The M coil used for Modbus function:

Received (M3D) M3D turns ON after received, then check-up for error. Transferring data to
target address if there is no error.

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F turns ON when the master does not get any response from slaver within
certain time. M3F will automatically reset if M3D reset.

The time of time out is depending communication baud rate as shown in the table below:

Baud rate (bps) Time (ms)
4800, 9600. 19200. 38400 125
57600 100
115200 80

In Ladder mode, there are 5 parameters in Modbus function as shown in below.

‘ symbol ‘ Description
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@ | MU mode (1~5)

@ @ ID number of the target unit: range from 0 to127

The address of target register in that unit:

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

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

ONONO

length/address in mode 4 and 5.
2) The address refers to the content of DR coil, and the value of coil

behind this one determines how many register or coil will be read or

write, see the next five pages for more information.

@ DR code, store sending/receiving data from this DR

® | MU code (MUO1~MUOF)

More description and examples to see Chapter5: Relay Ladder Logic Programming-MU (Modbus).
»¢  The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.

In FBD mode, program, edit and parameter display as shown blow;

I0l1 Bool Qo1 r . y
" . MU Function §|
MU —_—
Function
e wode [1v] wwumper: o
i::?;uua Bead register
Data:- 0000
Remote ID:
{0~TF} ot
Comm. add: o ~ R I—_|
(0-FFEE) e data length is 1!
Comm. data: DE |EO =
Symbol
OK | Cancel
Model FBD display Parameter display
r 1B001 B0l Mool
Enable Input  — ol o1 | ID=01 « Slaver ID
| == ko V1=0003 « Register address
1 J =
Parameter — Far® MU VZ=DREO « Saving data address

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

»¢ The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.


http://www.cvisiontech.com

Chapter 8 20 Points RS485 type Models Instruction

211

Modbus RTU slave function

Function Description:

SG2 unit can be controlled by the computer or other controller using the communication control. PC and other

controller can read and write 10 state, preset value of the elements and the setting of the unit. It also can use to read

the current value of the element and control the Run/Stop mode of SG2. The maximum frame length in

communication format is 128bytes.

Hardware Configuration:

1. Connect the RS485 port A on each SG2 unit together, also do it to port B, as shown in below figure.

ModBus
Master

5G2
ID=01

AB

2. Set SG2 in the SET menu to No Remote IO.

3. SetSG2ID =01~99.

SG2 Modbus protocol

SG2
ID=n(02

AB
~99)

e

ID 5ET
REMOTE

Il KEEP

BACKLIGHT X

01
N

L/0

W

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

controller. If the command that SG2 received is incorrect, SG2 responses Exception code to computer or controller.

e Command format and Response format

CRC verifying range

Slave address

Function code data

Data

CRC-16

e The Response command format, once SG2 receive an unexpected command.

CRC verifying range
Slave address | Function code | Exception code | CRC-16
Command Format:
Slave address Function code Data CRC-16 Exception code
0O0H: broadcast to all the drivers | 01H | Read coils CRC verifui
O01H: to the No.01 driver 05H | Write single coil For detail vert lelg For detail,
: : range contain
OFH: to the No.15 driver 03H | Read registers please refer please refer
- — - i Slave Address )
10H: to the No.16 driver 06H | Write single register register . Exception Code
_ i i Function Code )
10H | Write multiple registers | address . Instruction
! _ ! Exception Code
63H: to the N0.99 driver 08H | diagnostic
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Exception Code
The controller responses the Exception Code and send Function Code added 80H to main system if there is error

happened.

Exception Code [Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Command can not be carried out in the RUN mode
53 Command can not be carried out in Cipher mode
54 Data value is over range
55 Reserved
56 Reserved
57 Other error
58 Commands do not match the present edited mode (Ladder or FBD)
59 Reserved

Register Address

Register address Function Usable command

0000H~0016H Coil status (word) address | 03H, 06H, 10H

0100H~012FH Control register 03H, 06H, 10H

0200H~0237H, 0260H Current value of register 03H

0300H~033BH User character address 03H, OH

0400H~043EH Preset value of register 03H, 10H

0500H~05FFH Coil status (bit) address 01H, 0SH

0600H~0630H Coil status (word) address | 03H, 06H, 10H New command
0700H~072FH Control register 03H, 06H, 10H for SG2V3
0800H~11EFH Current value of register 03H

1200H~2703H Preset value of register 03H, 06H, 10H

2B00H~2EOFH Coil status (bit) address 01H, OSH

For more protocol information form ‘R09-SG2-C03V04(SG2V3 Modbus protocol ).


http://www.cvisiontech.com

Chapter 9 Expansion Module 213

Chapter 9: Expansion Module
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] ST PRSPPI 216
DiIgital IO IMOQUIE ... .ottt et et e et et e s beebeeseessesteeseese et e steareensesesteareas 219
F AN QT oo 1Y, oo 0] SRS SR 223
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ComMUNICALION MOUUIE ..o ettt et e st e s be s te et e s be s e e saesbeeneeseeeesreanes 227
Y SO S, oo ] PSSR 227
T Y oo ] SRS SR 230
PBUS IMOGUIE ...ttt sttt ettt e e s be s beeteese e s besbeete e e e s beste et e steaneaneeneeseeaneans 233

ENOL (TCP/IP) MOUUIE ..o es e e eeee s eeeees e eeeeeeee e eeseee 236
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Summarize

Digital Input/Output module: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Analog Input module: SG2-4PT, SG2-4Al

Analog Output module: SG2-2A0

Communication module: MBUS, DNET, PBUS, ENO1(TCP/IP), GSM

SG2 V type, H type and K type can connect with expansion module. The maximal connectible number to the

expansion module is: 3 Digital 10 modes, 2 Analog Output modes, 2 Analog Input modules (one 4PT and one 4Al)
and 1 Communication module. If the SG2 system is combined with digital 10, analog 10 and communication module,
it must follow the standard arrangement, “SG2 + digital IO module + analog 10 module + communication module”,
otherwise it can not work correctly.

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

DL expansion medule
-- Max, 3 medules

¢ SGISER-A

¢ SGI-BFR-I4A

Analog input mednle

— Tenperature Amnalog input moednle
* 8GZ-4FT * 8G2-4Al

¢ SGIBER-D

+ §G2-BET-D ‘\ ﬂ @

O
Il k2

Basic unit _
* AC input stamlard trpe
(100-240VAC, 24VAC)

- 10420 points $GI-10HRE-A
SG2-12HR-244 Analog out moednl c
-- Max. I modnles

* 8G2-2A0

ication dul

* 8G2-PBUS (Profibus DF slave module)
¢ S$G2-DNET(DeviceNet slave muodule)

« SGI-RMBUS{H [odbus modnle)

c - Tl SG2-20HR-A
ormnumnication module SG220HR-24A

+ ENOI (TCP/IP module) + DC input stawdard type

{12VDC, 24VDC)

- 12 points. $G-12ZHRHT-D
S8G-12HR-11D

- 20 points 8G2-20HR HT-D
SG2-20HR-12D

» Cormunumnication type

- 20 points- 8G2-20VRAT-D
SG-20VR-1DD

+ AC/DC inpmt Elind type

+ AC/DC impmt hoard type

¥ To all expansion modules (except ENO1 and GSM), the connecting way is the same as shown in above picture.

The method of ENO1 module and GSM module connecting to SG2 is used programming cable PLO1.

¥ The number of digital module must be the same with the setting of 10 number in the system setting. Otherwise
The SG2 will work incorrectly.

¥ The scan time of SG2 main unit is about 2~20ms without any expansion module. The scan time will be longer

once connecting with expansion module. Connecting different expansion module gets different influence to

scanning cycle. For details, see the table below.

Expansion module Add single module Influence Max connecting num | Max influence to scanning cycle
Digital I/0 module scanning cycle +1ms 3 +1 ms*3=3ms

4PT module scanning cycle +7ms 1 +7 ms*1=7ms

2A0 module scanning cycle +8ms 2 +8 ms*2=16ms

4Al module scanning cycle +13ms 1 +13ms*1=13ms
Communication module | scanning cycle +4~16ms 5 +4~16ms*5=20~80ms

* When setting the preset value of a function block via communication module, the scan time extends about 50ms.
* When SG2 connects with 4PT module, the corresponding 4PT register in SG2 unit will be updated, one scan

cycle update one channel, so four Channels will be update within four scanning cycles.
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There are two kinds of digital models: version 1.2 and version 3.0. They can connect with SG2 together.
There are 3 kinds of connecting way for expansion modules as shown below.
Only the ENO1 and GSM module need to PLO1 to connected with SG2.

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

SG2 V3.x
] 10 ] 10 ] 10 ]4AI ]COML\JI.

% 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/
IO 10 10
4PT

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
% Digital 10 version can be either 1.2 or 3.0
¥ Either 2A0 or 4PT.

Mainframe + digital 10 (V3.0) * 3+2A0*2+4PT*1+4Al1*1+ COMM.*1

SG2V3x
] IO ] 10 ] 10 ] 2A0 ] 2A0 ] 4PT :| 4Al ]COMM-

% digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
% V3.0: Digital 10 version is V3.0
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Power

The input voltage, current and power consumption for each expansion module is listed as below table:

Module \Woltage | Current Power
SG2-MBUS | 24 Vdc 80 mA 1.92w
SG2-4Al 24 Vdc 70 mA 1.68w
SG2-DENT | 24 Vdc 50 mA 1.2w
SG2-PBUS | 24 Vdc 50 mA 1.2w
SG2-ENO01 24 Vdc 50 mA 1.2w
SG2-2A0 24 Vdc 85 mA 2.04w
SG2-4PT 24 Vdc 55 mA 1.32w

Size

¥ All the expansion modules’ size is the same as shown below.

Uni t: rm (1i nch=25. 4rm)

46.50 5/.30
2,08 49,30
* 31,50
| iy
R |
6 é AC 100~-240V
© & RUN Ol O g O O %Z
o 0 = I B = | 0
a ~ G N) ~
GO
e a
+ ‘L @J 5.00 %¢
38.00 2-94.50 59,30
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Installation
% All the expansion modules (except ENO1 and GSM module) installation method is the same as shown below.

MLX20 |#8x32]
vy

A\

LONMECTOR

+ - M2 314 B I§ A1 A2 “ A nput %1 22 23 x4 ﬂ
e lo BEatele lalele e Rt IR I Ie] FREZS-BUTTON
i LN AJ:'IEO-ZEIU;][
DC 24V Input 8x DO AZ 0~10%) S5
TECER

g

SG2-BER-A
1 SG2-12HR-D ] Gupul +x Relay (24

Gutput 4 % Relay § 54 HEMIEY @\;1@@@;2@ ‘
g ] Din Rail

P P D (550 |

-
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= T
(8] (8]
o Lobhin ERREES
DC24Y  Input 8% DCATAZ 0~104) L LN AL 100340 MQX?O(#S}(_&Q}
@ e
TECR
L
PO @ e
<
=\
SGZ2-8ER-A
SGA12HRD Oupul + % Relay (24
Output 4% Relay/ea || HESGHT FENhETE — %QOQ&@
TT T D TR

N LG

XA D= =
= D= =

mm? | 0.14..1.5 | 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

= Cc =@

535 %) Nm 0.6
- c
(0.14in) &) Ib-in 5.4

DANGER:

HAZARDOUS VOLTAGE

Cut off all power before maintenance

Electric shock will result in death or serious injury.
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Digital 10 Module
The SG2 must set the number of expansion 10 when connect with expansion module. The method of setting 10

number is shown below.

1) Keypad

£1/0 NUMBER: 0
X

1/0 ALCARK

2) SG2 Client software

Nodule Sy=tem Set |'K|
—aet ID —Remote I/0—
Current ID: I 1 @ mo
" Master
New ID{00-99): | 1
7 Slave
—het E —Others
[ M Eeep
[T C Eeep
[ Back Light
I/0 Alarnéﬂ;ﬂ [z Set
~R$485 Set— 7 ~DE Fonat Set——
Comm. Mode: IE!,-"I-I,-"E vI f* Unsigned
Eaud Rate: |354UU vI " Signed
Set Eann:ell
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Expansion display State

Expansion Input state | Expansion
H ON Output state
El OFF . - AC100-240V Input 6x AC o v . ON
[1 OFF
Expansion
module state:
B Linked
e Not Linked TR RTC: year month day
[J Not Set

R Q@ @

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

®

® 5G2-4Al
; ShI-BEH-D — v 11 w1 ¢l PE
i h OOOO)

(D) poswer ports INPUT X1 X2 X3 X4 Cl ———
r:f’f’: 8588 {2 flex installion trilby Il 4xfc OSOO OO
: CN) e (Z)input ports OO
/@ (@) status T -
fun /® LED light
{S)button SG7-8ER- A f:J_iﬂ)Eit[\: |
ST (&) output ports g o e o 45100 20me
o] e = e
PO S — L ' gggggg

o —
® ©
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Wiring
1) 24V DC power input

@

ha—— e
o F5 T o
)

INFIIT [®1 %2 X3 x4 | BL a BN
4= pC O O O O BK
L= ME6600 ®
a0 L=
910]

SG2-8ER-D/SET-D

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

wuy ~ L9
100,260V~ X3

RRA
50/60 Hz N 1))

INFIUT | X1 X2 X3 X4

CI 4G OOOO

L N ...

Q0

— e e ——— T

SG2-8ER-A/SER-24A

3) Relay Output

PO
555000
2260V~ e P - 7 Eh I
— 4 -
or 12..125V — N/- Elj T o U } ] _
\

12240V 50/60 Hz —o=

12125V ==
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4) Transistor output

2L\ =~

| sc2eETD

OUTPUT 4 x TRI0.5A

Q0000

Yl Y2

[[Q000Q0

or

12V = -

T

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

(@-Surge absorber (43V DC)

(®-Surge absorber (Input 24VAC:43V; Input 100~240VAC:430V AC)

(@-Fuse, circuit-breaker or circuit protector

(®-Inductive load

% AC inductive load needs to connect Surge absorber in parallel way to absorb the noise if the SG2 output

terminal is the relay type. DC inductive load needs parallel connect commute diode if the SG2 output terminal is

the relay type. The specification of inverse voltage for commute diode should be more than 5~10 times the rated

current of the circuit, and the specification of positive current of diode should be more than load current.

Inductive load needs parallel connect commute diode if the SG2 output is transistor.

Digital 10 module and Analog module both have indicator light in orange color. The state of indicator light in

different operation state is the same. The state of indicator light is shown below.

+- HE OMKEIKAHH] |

e e e e

gl # E F3 M
+HG

L N o iz

o

| TGS o>

lr————— il

([ |

I |

I | ,_'”_‘;3

L 1
SG2-12HR-D

|
SEEEE=RE

RS

Running status of expansion module

Flick (3Hz), expansion module is fault
—data transfer error

—connecting is error with module before



http://www.cvisiontech.com

Chapter 9 Expansion Module 223

Analog Module
The maximal connectible number of Analog expansion module to SG2 is 2*2A0, 1*4PT and 1*4Al.
Analog Input Module 4Al

The 4 channel 12bits analog input module, 4Al, has the corresponding registers, A05~A08, DREC~DREF,
DRE4~DRE7. It can accept either 0~10V or 0~20mA signal, the range of the measured value is different which

depends on the input signal mode. See the below table for more information.

content standard
Mode voltage current
Analog output range 0ovV~10V 0mA~20mA
Differentiation 10mV 40upA
Digital output 0.00V~9.99V 0.00mA~20.00mA
. A05~A08 0~999 0~500
Register
DREC~DREF 0~4095 0~2047
value
DRE4~DRE7 0~2000
Definition +2.5% +2.5%
The current value of 4Al input displaying as shown below:
ADB=01, 36V Press key: AD5=05, ddmb
ADE=0Z, BTV SEL+— p | ADE=10, Z8méA
AOT=03. 94V <« SEL+— AOT=15. TEmA
ADB=06, 21V ADE=20, 00mé
Wiring
=2 0-11V Analog T=Z L-20mA Analog
Fuse 1 2 Fuse 1 2
_ o+ — + —
oy w~ oy w~
24V B q —re 26V B L p—re
- ’7 -
12 V2 C2 PE 12 V2 C2 PE
=22 =22
[0]®) [O]®)
@ RUN @ RUN
il il
INPUT (0...10V/4-20mA) INPUT (0...10V/4-20mA)
00000 00000
11 V1 Cl1 PE 11 V1 Cl1 PE
LIrsooooo L oomooo
I3 V3 C3/14 V4 C4 {; 13 V3 C3/14 V4 C4
NN
PE PE PE PE PE PE
I o N g R 0 i N o
3 L 1 3 L
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Temperature Input Module 4PT
The 4 channel 12bits temperature (PT100) analog input module, 4PT, has the corresponding registers with
ATO01~ATO04.

content standard
Temperature input range -100°C~600C
Digital output -100.0°C~600.0C
Differentiation 0.1C
Definition +1%

The input value of SG2-4PT is over range if wiring error or no input, SG2 will not update the corresponding

channel, and the corresponding Error coil (M) turns ON.

coil AT number

M34 ATO01 SG2-4PT channel 1 error
M35 ATO02 SG2-4PT channel 2 error
M36 ATO03 SG2-4PT channel 3 error
M37 AT04 SG2-4PT channel 4 error

The current value of 4PT input displaying as shown below:

ATO1=—0100.0°C Press key: ATO1=—0148.0°F

AT0Z2= 0B00.0°C SEL+— » | ATOZ= 1112.0°F

AT0D3= 0193.2°C | SEL+~ ATO3= 0379.7'F

AT04==0017.1°C AT04= 0001.2°F
Wiring

e i
DC 24V [ ‘
; A2 B2 b2
™ 1 \ \ I'\-\.:: ::_:J II’- /I
L . = 5
+ = DOzZav
: ; -
S ~
X X (ee)
3T | \ /
=] O P VR
JEL _\ .I h\.!. d“:" !If'/
i N
‘G B
1 " e
> s \
aPT [ S /XI,/J If. e ‘
-7 o~
ff < B \"‘S\X/\"(/Jl \ = :
N _;, (_ ’“ = i .\. /) |. ! \_\\
] A8 WA N\
L: TR [ =
A WSS

B3 b3

NN
A3

|-PT100 IJ
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Analog Output Module 2A0

SG2 main unit can connect with two 2-channel, 12bits analog output module, 2AO, at the same time. The close
one will be auto-assign to AQ01~AQO02, and the other is distributed to AQ03~AQO04. It can out 0~10V voltage signal
or 0~20mA current signal, and the data in the 12bits data register, DRD4~DRD?7, will determined the output of AO

channel. See the below table for more information.

content standard
Mode voltage current
0vV~10V OmA~20mA
Analog output range  |[Load impedance should be|Load impedance should be
bigger than 500 Q smaller than 500 Q
Differentiation 10mV 40pA
Digital output 0.00V~10.00V 0.00mA~20.00mA
Register | AQO1~AQ04 0~1000 0~500
value | DRD4~DRD7 0~4095 0~2047
Definition +2.5% +2.5%

The output mode of AQ is set by the current value of DRDO~DRD3

Output Mode
Mode DRDO~DRD3 data definition
Register | Register
Channel 1: AQO1 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQO02 DRDS5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQO3 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4: AQ0O4 | DRD7 DRD3 4 3: Current mode and keep value when stop;

»¢ Analog output works in mode 1 if the value of the mode register, DRDO~DRD3, is larger than 3.

The appearance of AQ value on the HMI screen
The HMI on SG2 displays the code of selected coil when SG2 at STOP mode, and showing the current

value at RUN mode, see the below figure to get more information.

X

Analog Ouput Set

STOP display RUN display
Mode Pregset
AQO1=09, 7TV AQO1=09, TTV
car 1 v|jw  ¥|fs000 AQ07=20 00mA
Voltage mode, reset value when _
stop  DRD4--AQ output:09.77 V AQOE= AD1L W AQN3=0Z, 10V
AQOD4=DE3F mi AQ04A=00, 00mb

ciz 2 w|ln  +||20a7

Current mode, reset value when
3top DEDS—-AQ cutput:20.00 mi

cEz 3 w|la  w||m

Voltage mode, keep value when stop

cia 4 w||mm  w|[3f

Current mode, keep value when stop

Cancel|

When AQ mode is in current mode, the relationship among

the DR, AQ output and display value is shown as below:

DRD5=2047, AQ02=500, display: 20.00mA
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2 When the preset value in “Analog Output Set” screen is a constant, this value will be stored in DR register,
(DRD4~DRD7) and the AQ value equals to (DRx/4.095). For example, CH1 is configured as mode 1, set a
constant value, 4000, then the value of AQO1 will be 977, and HMI displays 9.77V.

> Once the preset value refers to other variable, its value is also stored in DR register, (DRD4~DRD?7), but it will
be equal to AQx * 4.095. (DRx=AQx*4.095).

% More information about expansion analog input to see: Chapter 5 Relay Ladder Logic Programming —AQ
(Analog output).

Wiring
\oltage output Current output
(8
I/' '\I NN Y I/'\._.l If'\l W
J—‘_‘ 1 NS o NS Nl r Tl NSNS
+ = DG 24V — + - DO =2av
| OO ®i%
|=s s
<j\) RUN
ZAD0 ZA0
5 = = = & = = =
OOQO00 OO0000
]— k N NE Y ] — N N NN A DN
A I N 1| L)
C1Vli 11 c2v2 2 Cl1vVi 1 c2veI2
|| [ |
i el ‘_, _l j [SE—
’; ‘J = v _vpa_
| ] |
| © @ o || & |
current output
External voltage output External
equipment couiprment
shivlded Telstedpale {0 shielded Tuisted pair | 4
Ix
2A0 240
24 24V L34V 24V
noc + uu() 0""'
_ v =
v oV

POWER SUPPLY POWER SUPPLY
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Communication Module

MBUS Module

Summarize

MBUS module makes SG2 without the ability of communication control be controlled with other controller via
RS 485 Modbus protocol. MBUS just can make SG2 work as slaver, responses the request of master, but it can’t
work as master. MBUS makes the scan time of SG2 become longer; and it depends on the content of the
communication command. Normally, the extended time is less than 20ms, but it will be 100ms if the order is to set
the preset value of function.

MBUS Cell Configuration

4+ - DB 24V

®® oN¢

1 @ RuUN
§ @ GOM 6
[ @ ERR

sE2-MBUS

QO

A B B

an+[HEERRAR

13348678

(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

(8): SW1, 8-bit switch (set format of communication)
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Connect with electrical source
Input 24vDC

— 24V 7&’@

+ - DB 24V

OO DN*

¥/_/

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(@-Surge absorber.

Communication set
The MBUS communication baud rate and format can be set by 8 switches (DIP), SW1.

Baud rate
SW1-1~SW1-3 set communication baud rate is 4.8K, 9.6K, 19.2K, 38.4K, 57.6K as shown below.

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 384
* * ON OFF 57.6
* * * ON 38.4

2 *can be ON or OFF

Parity bit and stop bit

SW1-4~SW1-5, set stop bit and verifying bit
SW1-6, assembled setting

SW1-7~SW1-8, reserved

More information as shown below:

SW1-4 | SW1-5 | SW1-6 | SW1-7 | SW1-8 | Stop bit, parity bit, assembled set

OFF OFF OFF * * 2 stop bits, no parity bit

OFF ON OFF * * 1 stop bit, no parity bit

ON OFF OFF * * 1 stop bit, 1 odd parity bit

ON ON OFF * * 1 stop bit, 1 even parity bit
SW1-1~SW1-5 are inefficiency,

* * ON * * communication format is default as

38.4Kbps, 2 stop bits, no parity bit

X * can be ON or OFF
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Address

The ID of MBUS module, whose range is from OH used for broadcast address to 63H, must be the one of the ID

setting of SG2 basic unit. Modify the ID number of the SG2 main unit, this new ID is effective when restart the

power or it dose not receive any communication command within 0.5s.

LED state display

flick quickly(5Hz)

Verifying bit error,
Length of data respond
error, CRC error

connection  between
SG2 and COMM.
Mode is credible,
describe  environment
interfere.

E(:;(: State indication Error type and reason Manage method remark
S6H The error LED light | The connection between | check-up  connection | The question is connection
flick slow (2Hz) SG2 and COMM. Mode | among SG2, 10 mode | with the mode before it if
is improper and COMM. Mode there are many expansion
modes.
S5H The error LED light | SG2 set error: 10 number | check-up SG2 set
is ON set is different from
factual.
51H The error LED light | ModBus order error: check-up the order and
54H | flick slow (2Hz) data frames, function | communication  set
code, address of register, | according COMM.
CRC, data unseemliness, | protocol
verifying error, etc.
S9H The error LED light | COMM. data error: Make sure the

¥ More information to see R06-SG2-MBUS-D01V31(SG2-MBUS Communication User Manual).
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DNET Module

Summarize

DNET makes SG2, which doesn’t have the ability of DeviceNet, to work in DeviceNet network. At DeviceNet

side, DNET is a GROUP 2 ONLY equipment, slave equipment in this network. At PLC side, DNET communicate

with SG2 through SG2 COMM. Port, it is point-to-point communication equipment.

DNET is together with SG2 as one slave equipment in DeviceNet network.

DNET Cell Configuration

DNET function description

Support predefine master slave connection
Support predefine explicit message connection
Support predefine poll IO message connection
Support explicit and 10 message fragment
Support duplicate MAC Id check

UCMM incapable device

No bit-strobe 10 message

No change of state and cycle 10 message

No device communication faulted message
No device heartbeat message

No device shutdown message

: 24V DC power supply port
: Network state LED light NS

: Mode state LED light MS
: 5-pin DeviceNet port
: Button

@ @ ® e oo

: Linker

(@: Port connection with SG2

®: SW1, 8-bit switch (set network’s ID and
baud rate)

© : SW2, 2-bit switch (network terminal
resistance selection)

(0: Flexed installation feet
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Connect with electrical source
Input 24vDC

— 2LV zi@

- DG 24V

00 ™[
dewl 1

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(@)-Surge absorber.

Connect with DeviceNet network

Using 5-pin network tie-in connected DNET to DeviceNet bus. Please use network tie-in and cable ordained by

ODVA. The style of cable decides the maximal length of cable and baud rate of communication at more degree.

0 1 ],",. V- 1: GND black
0 2 i CAN L 2: CAN_L blue
oll 3 o Shield 3: Shield no color
S s . ; VH24V) 5: 24V red

i

Address and Baud rate set

In equipment network, each slave node needs a difference MAC ID, and the maximal number of ID is 64 (0~63).
The address of node can be set by SW1-1~SW1-6 of DNET oneself mode. And the baud rate of communication can
be set by SW1-7 and SW1-8, the baud rate set must be the same as equipment network.

SW1 1~SW1_6: ID in network
SW1-1 | SW1-2 | SW1-3 | SW1-4 | SW1-5 | SW1-6 ID

OFF | OFF | OFF | OFF | OFF | OFF 0
ON | OFF | OFF | OFF | OFF | OFF 1
OFF | ON | OFF | OFF | OFF | OFF 2
ON ON | OFF | OFF | OFF | OFF 3
OFF | OFF | ON | OFF | OFF | OFF 4

OFF ON ON ON ON ON 62
ON ON ON ON ON ON 63
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SW1 7~SW1 8: Baud rate

LED state display

1)

2)

SW1-7 | SW1-8 | Baud Rate
OFF OFF | 125K
ON OFF | 250K
OFF ON 500K
ON ON Reserved (default baud rate: 125K)

DNET has two LED lights, watching itself and communication Bus’ state.

mode state LED (MS)

Double color LED (green and red) indicates DNET state.

Module status LED | Explanation Correct or prevent fault

Off No power Power up

Green on Normal operation status No

Green flash No connected with SG2 basic unit Connected with SG2 correctly.
Red flash Connect with SG2 but communication error. | Set SG2 10 number correctly.
Red on Device hardware error. Use a new module.

network state LED (NS)

Double color LED (green and red) indicates equipment network bus state.

Net status LED

Explanation

Correct or prevent fault

Off

‘No power.
-The device is a single node in the net.

Power up.
Add other device in the net.

-Communication error and restart

Green on Normal operation mode, and connected | No
with master.
Green flash Normal operation mode, but not| No
connected with master or had be set free
Red flash 10 connection time out, waiting green | No
flash after a few seconds.
Red on ‘Dup MAC ID check error Replace node address and

power up again.

¥ More information about protocol and EDS file to see:
R06-SG2-DNET-D01X30(SG2-DNet user manual)
R09-SG2-DNET-C02X30(04D2000C00020300).eds
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PBUS Module

Summarize

PBUS makes SG2, which can’t work in ProfiBus DP network, to work in ProfiBus DP network. At ProfiBus DP
side, PBUS mode is a gateway, a slave node in network. At PLC side, PBUS communicate with SG2 through SG2
COMM. Port, it is point-to-point communication equipment.

PBUS is together with SG2 as one slave equipment in ProfiBus DP network.

PBUS Cell Configuration

(D: 2-bit switch (terminal resistance selection)
2): 24V DC power supply port

3): Power indicate light

@: BUS indicate light

®): Port connection with SG2

(©: 8-bit switch (slave node ID set)

(@: 9-hole PROFIBUS DP socket
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Connect with electrical source
Input 24vDC

—— 24V 7&’@

4+ - DB 24V

OQ INH

¥/_/

(D-1A quick-blowing fuse, circuit-breaker or circuit protector.
(@)-Surge absorber.

Connection with Profibus Net

Using 9-hole pin to connect with PROFIBUS DP bus, please use the regulated pin and cable.

Ports assign:

o8 p!
9 © *
o4 B
8 | .
2 o3 3 — B-Line
o 7y 38— A-Line
0 ¥ 5 —L 2M
\OL 6 —i— 2P5
Y
NO. name description
1 reserved
2 reserved
3 RxD/TxD-P (B- Line) Send/receive data (positive)
4 reserved
5 DGND (2M) Digital GND
6 VP(2 P5) +5V DC (supply bus expansion)
7 reserved
8 RxD/TxD-N (A-Line) Send/receive data (negative)
9 reserved

234
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Baud rate adapt oneself and address set

After PBUS mode powers up, it can identify the baud rate on Profibus automatically when at least one master
sends right message. The baud rate range is: 9.6Kbit/s ~6Mbit/s. In equipment network, each slave node has a

difference ID, and the maximal number of ID is 127 (0~126). Its ID can be set by 8-bit switch integration on itself.

SW-1 [SW-2 [SW-3 |[SW-4 [SW-5 [SW-6 |SW 7 [SWS8 |ID
OFF | OFF OFF OFF OFF |OFF |[OFF [~ 0
ON OFF OFF OFF OFF | OFF |OFF |~ 1
OFF | ON OFF OFF OFF |OFF |OFF [~ 2
ON ON OFF OFF OFF |OFF |OFF [* 3
OFF | OFF ON OFF OFF |OFF |[OFF [~ 4
— —— *

ON OFF ON ON ON ON ON * 125
OFF | ON ON ON ON ON ON * 126

% The SW_8 bit is reserved.

LED state display

PBUS module has two number of double color LED (green and red) used for fast diagnostics, to indicate the state
of COMM. Bus and itself.

1) power LED

State of LED Description

Green ON natural

Yellow (red and green) flash (4Hz) | Hardware error

Yellow (red and green) flash (2Hz) | 10 number error

Red flash (2Hz) Connection with SG2 error
Red flash (1Hz) Read/write order COMM. With Network bus error
OFF Power down

2) BUSLED

State of LED | Description
Green ON Connect with DP Net and communication right
OFF Not connect with DP Net

¥ More information about protocol and GSD file to see:
R09-SG2-DP-C04 X 30 (SG2-PROFIBUS-DP manual E)
TECO_SG2.GSD
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ENO1 (TCP/IP) Module

Summarize
ENO1 makes SG2 to work in TCP/IP network, read, write and monitor program by software PC Link.

ENO1 Cell Configuration

(D: 9-hole socket (PLO1 connect with SG2)
2): Flexed installation feet

3): TCP/TP port

@: Button

®: Power indicate light (orange)

®: 24V DC power supply port

Dimensions
Unit: mm (Llinch=25.4mm)

315

90

106

98
&

68

45

ENET
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Connect with electrical source

+ (D

—
/zf@

4+ - DG 24V
N

—

——

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

Communication (product EN01)

* .- EEREEREE ]
00 _O0000Q00
DCI8V  irput BxDCIAYAZ On1OV)

N NETWORK
A o ;)

\. ‘.{ o J

Verification Check: If powered up correctly, the ENO1 Evaluation Board power LED indicator lights orange and

remains on.

Install Device

1. Select dotnetfx.exe and Run.

2. Select XPortInstallerSetup.msi and Run.
3. Select red32bit_3.0.0.2.exe and Run.

Note: Obtain the software from supplier and after you complete the installation, please restart your Computer.
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Configure
You can use Local area network or Ethernet to configure this module. In the Ethernet this module need to have
the IP address that can visit. You can obtain the IP address through the Network address Translation or The manager

of the Ethernet. In the Local area network, please be sure to follow the procedures given below.

1. Click Start in the Windows Taskbar — Programs — XPortInstaller — XPortInstaller.

2. Click the Search icon Search  and choose it.

=

® 5y

Tperade Telnet Web

File Edit WView Action Device Help

o e @ B

Search Assign IF Fing Tpdate

S B Dewice =l
- (unlmown) Firmware Type X2
Firmware ¥ersion 1.80
Tooodo-a To [anlaawn |

A. Hardware Address

The format: 00-20-4A-XX-XX-XX, where the XXs are unique numbers assigned to the product.

B. IP Address

ENO1 must have a unique IP address on your network. The systems administrator generally provides the IP
address, subnet mask, and gateway. The IP address must be within a valid range, unique to your network, and in

the same subnet as your PC. The format: 0.0.0.0 (e.g. 10.128.19.119).

3. Click the Assign IP icon@.

S hssicn IF Address x| x|
Hardware Address: (e, g 00-20-4A-14-01-18) Hardware Address: (e.g 00-20-4A-14-01-18)
IDD—20—4A—SS—AB—BE |00—20—4A—85—A3—BE
Cancel | : Cancel |
IF Address to assign: (decimal dot motatiom) IF Addrezs to assign: [decimal dot motatiom)
|1n 128.17.5 |0. 0.0.0
Click the Assign IP icon Enter the IP address Format and click OK

Note: Enter the IP address Format: 0.0.0.0, and click OK.

Waiting for about 10Sec and the window displays in your window, click OK.

Adding 0.0.0.0 E i

The requested address is not valid in its context
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4. Click the Search icon search and choose it.

*Lantronix IPort Installer 3.2 _IDIEI
File Edit ¥iew Action Dewice Help

7
-

Update

o @ @

Search Assign IF Fing

? 5 ¢

Upegrade Telnet Wb

IF hddress Hardware hddress El Devwice -

Firmware Type e
Firmware Version 1.80
Froduct Type (unlemown)

Ol Email Fotification

<
5. Click the Ping icon 'Pizz — Ping button. The results display in the Status area, make sure the unit is properly

attached to the network and that the IP address assigned is valid for the particular network segment you are working
with. Click the Close button.

=
IF Address:
[t 128 18 118 | Ping | Clear Status |
Status:
Pinging 10,128, 19. 113 with 32 bytes of data: B

Reply from 10.128.19.119: bytes=32 time<lms TTL=84
Eeply from 10.123.19.119: bytes=3Z time<{Ims TTI=64
Eeply from 10.128.19.119: bytes=32 time{lms TTL=64
Eeply from 10.128.19.119: bytes=32 time<{Ims TTI=64

Ping statistics for 10,123 19, 119:
Fackets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds

Minimun = Ons, Maximon = Ons, Average = Oms

6. Click the Ports. Rework the Baud Rate member, Data Bits member, Stop Bits member. But make sure these

members accord with the Main type module. Write down the Local Port member: 10001. When you are finished

then click OK. Click the Update Settings button to save your settings.
Notel: We recommend Baud Rate: 19200bps; Data Bits: 8; Stop Bits: 1; Parity bit: no parity.
Note2: When you click the Update Settings button to save your settings, the “status: online” will turn to “status:

busy”; Waiting for about 5 Sec. the “status: busy” will turn to “status: online”. After this you are configuring

successful.
T S Port Collection Editor 1l 21X
e Bt Niw hetive Dovice Bels
s,_i . e.:_n i;‘ E u'ad. [E h'?l Hembers: Port 1 propertiaes:
Tk [i= e [Iraigey  Digbosdibeg 1 3 = . _fI |:~ ’l_| _ -
T V0 L3 18110 90-30-h-d-iea1 o "l Fead Rete 19200 Al
Dats Bits 8
Flow Contrel  Home
F Pors by Hone
wonn
Click Ports e
o nonn TR s anr am Mol
5 R CantigrrablaFing Datagram Mode False
ne e > Datagram Type 00 =
Rl o hecept Fassive Connection
B Terin il : fhether or not incoming netwerk
azuinie) JE &4 Tanoes connections are accepted for thi=s
Ferts |
Tha warial porh astbings Sor iLe dorica
FI A
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7. Click Start in the Windows Taskbar, — Programs — Lantronix — Redirector — Configuration. Click Com

Setup button, A Port Setup dialog box displays; Click all the logical ports to which the PC will be redirected.

FdCom Satup =1ol x|
(] = 2 5 i X
F)Lantroniz Rediractor Configuration g [ Rediected Parts

Port Configuration:

Advanced | Redrect  HHENE

| Cami [~ Com11 [ Com2l
Move Up [~ Comz [~ Comlz [ Com22

Com Setup | Mowe Diown ¥ Com3 [~ Comi3 [~ Com23

[~ Comd [~ Coml4 |~ Com24

e

[ Silent Mode 2ddIE .
= Click Com Setup [ Coms [ Coml5 [ Com5
Part Settings Weh Configuration Bemove [~ Comb [~ Coml& [~ Com2E
[~ Com? [~ Com1? [ Com2?
Status: Ildle :> [~ Comg [T Coml® [~ Com28
[~ Com3 [~ Com13 [ Com2d
ol Disconnect Help Save Close | [T Coml0 [~ Com20 [~ Com30
K S| i

8. Clik Add IP button

IF 5 1 Set x

TCPPart: |— . TCFFart: |1uum

Ok I Cahcel | ak I Cancel |

Enter the hardware address Enter the Local Port member and click OK

Note: The Host member is the Automation obtain IP to your unit (e.g. 10.128.19.119);
The TCP Port member is the Local Port member: 10001.

9. Click Port Setting button; Choose the Raw Mode option and click OK

x

[~ Timeout Beconnect I~ Eorce w2 Protocsl
[~ Server Reconnect [~ MoMet Close
[~ Inband Listen [v Raw Mode

= L = ..
I? = Connection Timeout ID = Reconnect Limit

Help

oK |
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10. To hide the pop-up window, check Silent Mode on the Com Port Redirector Configuration window.

-f'ﬂ;‘i.mtroni.z Eedirector Configuration

= il
~Port ;Oﬁffﬂtﬂ'a:}urt

Advanced Redirast |COM3 =] 7. e I
S ey Move Doﬂnl
7 Bient Modd AddIP |
Pt Settings | ‘Wb Configuration | Hemove I

Statue. [Idie

,@ Disconnect Help | Save I Close J

11. Click Save button and Close button.

Note: After completing this Configure, you can Link and control your product.

Choose the Com port and click Link button.

Link Com Port r?|

Selecting COM

(" CCM 1 PORT
" COM 2 PCE

{+ iCOM 3 PORT;

Mode
i+ Single
i Search ID

(" CCM 5 PORT
" COM & PORT
(" COM 7 PORT
(" CCM 8 PCRET

| |
link | |

SG2LADDER X

Conrect Sucoessfullsl

E.;
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode ..........c..c.c.......
Appendix B: Keypad programming in Ladder FUNCTION BLOCK

r—— E OUS JESRT SE R | PG N PN SN
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Appendix A: Keypad programming in Ladder mode

Operation Sample:

2,3 4.5 16:7.8 | Column
Line 1 L ADDER
F UN BLOCK
PARAMETER
R UN
Procedure 1: 4-5 6-7-8 Column
Press ‘OK’ Line 1
Enter LADDER Edition
Procedure 2 : -1 23 4-5 6:7-8 Column
Press ‘SEL’ Linel] I 0 1
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : -1 23 4-5 67 8 - Column
Press 1 3 times Line 1& 01
2
. 3
(Press ‘T 1’, and the digital cursor 4
located will change from I to G).
Procedure 4 : -1 23 4-5 “6-7-8 - Column
Press ‘SEL’ Line 1 g 01
2
(start /end modifying parameter) 3
4
Procedure 5 : -2-3 4-5 -6-7-8 - Column
Press ‘—’ 2 times Linel|q 0 1
2
(Press ‘«— —”, 3
the cursor located in digital) 4
Procedure 6 : -1 -2-3 4-5 c6-7:8 - Column
Press <1 for 3 times Linelf{q 0 4
2
(Press ‘T 1, 3
the digital the cursor located will 4
change from 1 to 4)
Procedure 7 : 1 2-3 4-5 “6-7-8 Column

Press ‘<’ 2 times

Linel|q 0 4

_____
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2
(Press ‘SEL’ + ‘«— —”’ 3
to move the cursor to the position 4
Required revision.
OR Automatically Link ™.
Procedure 7 : -1 VR -4-5 -6-7-8 - Column
Press ‘OK’ Linel|q 0 4 —-
2
(Move the cursor to character in 3
column 3) 4
Automatically Link
OR Wuci;
Procedure 7 : e _-2:3 -4-5 -6-7-8 - Column
Press ‘—’ Linel|q 0O 4.
2
(move the cursor to the link location 3
in column 2) 4
Repeat the step1~7, and input MO1, 103 Instruction to column 3, 5. . - ]
Procedure 8 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘OK’ in Column 5 Linel[q 0 4 —MO0 1 —103— [0
2
(move the cursor to the character in 3
column &) 4
Procedure 9 : -1 2-3 4-5 6-7-8 - Column
Press ‘SEL” LinelqO4—M01—IO3—‘(Q01
2
(when the cursor located at character 3 i
and digital, press ‘SEL’ to show 4
Qo1 ;
Auto Add “(”
Procedure 10 : -1 2-3 45 678 - Column
Press ‘OK’ Linellg 0 4 —MO0 1 —103— (@0 1
2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘—’ 3 times Lineljlg 0 4 —M 0 1 —1 0 3 —( Q0 1
2
(Move the cursor to column 1 and 3
Line 2.) 4
Procedure 12 : -1 -2-3 4-5 “6-7-8 - Column
Press ‘—’ 3 times Lineljlg 0 4 —M 0 1 —1 0 3 —( QO 1
2

PR SN P

E OSSN JISRTSER | PN SN e —
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(move the cursor to column 2) 3

Note: never press ‘SEL’ before hand

Change Wire ‘—’to ‘ I’
».

Procedure 13 : -1 . -2-3 -4 - -6-7-8 - Column
Press ‘SEL’ Line I{q 0O 4»I MO0OI1l—103—(QO0°1

2 "
(A vertical line emerges) 3

4
Procedure 14 : -1 -2-3 -4-5 -6-7-8 - Column
Press ‘OK’ Linellg 0 4 + MO0 1 —103—(QO01

2 - |
(Move the cursor to character in 3
column 3.) 4
Repeat the step 1~7 and key in ‘r0 3’ , * —’ at Line 2 and column 3~6.
Procedure 15 : -1 -2-3 45 6-7-8 - Column
Press ‘OK’ in column 5 Linellq 0 4 + MO 1 —103—(QO01

2 fr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : -1 2-3 4 6-7-8 - Column
Press ‘SEL’ Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 — (QO0 1
(When the cursor located in digital 3 2_
or character, press ‘SEL’, ‘Q01’° will 4 ]
emerges) ;

Auto Add “(”

Procedure 17 : -1 -2-3 -4-5 -6-7-8 - Column
Press T for 5 times Linellq 0 4 TMO 1 —103—(QO0 1

2 Xiro03 ———— (Co1
(Press ‘SEL’+ T’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : 1 23 4.5 678 - Column
Press ‘—’ 2 times Linellq 04 +T M0 1—103—(QO01

2 Xiro03 ——— (Co_1

3

4
Procedure 19 : -1 2-3 4 6:7-8 - Column
Press 1" for 6 times Linelfq 0 4 TMO 1 —103—(QO0 1

2 Xiro03 —— —— (Co0 7
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(The digital 1 the cursor locating 3 '
will change to 7) 4
Procedure 20 : -1 2-3 -4-5 6-7-8 Colirmn .
Press ‘OK’ Line 1 c 1 ] Auto Elt.er. Function
AL o w A | ;:Block Hdition
(Auto shift to FUNCTION BLOCK 3 l o ooo0o0 } cCo07
and the counter input parameter) 4L o w
Procedure 21 : -1 -2-3 4 -6-7-8 - Column
Press ‘ESC’ back to Linellg 0 4 +TMO0O1—103—(QO01
LADDER edition screen 2 Xiro03 —— (Co
3
4
Delete the Program Element
-1 -2-3 4 - 6-78 - Column
Linellg 0 4 + MO 1 —103—(QO01
2 Xiro03 —— (CoO
3
4
Procedure : -1 -2-3 4 -6-7-8 - Column
Press ‘DEL’ Linellq 0 4 MO 1 —103—(QO01
2 tro03 ——
3
(to delete the element CO7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : -1 23 45 678 - Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 + MO0 1 —103—(QO01
2 Xir03 — (CO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S T O P L I NE 002
Delete the whole Line
-1 -2-3 4-5 6-7-8 - Column
Linelfq 0 4 + MO 1 —103—(QO01
2 Liro3 —— (CoO
3
4
Procedure : -1 2-3 4-5 6-7-8 - Column
Press ‘SEL+DEL’ (Simultaneously) Linellq 0 4 +MO1—103—(QO01
2 Xir03 —(— (CO0 7
3)C L EAR L n 0 0 2
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(‘ESC’ Cancel , ‘OK’ Execute) 4lE S C 2 OK 2 |
Insert a whole line.
-1 -2-3 -4-5 -6-7-8 - column
linellq 0 4 T MO0 1 —103—(QO01
2 Xiro03 —— —— (CoO
3
4
Step: -1 2-3 4-5 6-7-8 - column
Press“SEL+OK” ( at the same time) Linelfg 0 4 —M 0 1 — 1 0 3 —( QO 1
2 T
3 Liro3 — (Co0 7
4
Turn page (move upward/ downward 4 lines program):
-1 23 4-5 6-7-8 - column
line 1f@]0 4 T™M0 1 —103—( QO 1
2 Xiro03 ——— (Co0 7
3
4
5
Step: -1 -2-3 45 “6-7-8 - column
Press ‘SEL+T/’ linelf)@ 0 4 TM 01 —103—(QO0 1
(at the same time) 2 Xir03 —— (Co
3
4
5

1 23 4:5 © 6:7-8 - Column
Linell L ADDER

2lFUN . BLOCK

3, PARAMETER

4 RUN

Present action area
The present value will appear when SG2 /is under ‘RUN’ mode.

Procedure 1: -1 - Column
Press ‘OK’ Line 1

2
(Enter FUNCTION BLOCK edition) 3

4

-1 2-3 45 6-7-8 - Column

If you want to edit T02 Line 1 r 4 1
Press ‘SEL+T’(simultaneously) 2 14 |

3 | 22 . 22sec IO 2

_____
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4N 0 1 L . |

Step 2: modify (Dpresent target value @preset the action relay
Preset the target value

Procedure 2-1: -1 -2-3 -4-5 6-7-8 - Column
Press ‘<’ Line 1 rl 1
2 1 |
(move the cursor to the preset action 3 00 . 0fs e c J~ T O 1
area ) 4
Procedure 2-2: -1 -2 - “4-5 6-7-8 - Column
Press ‘SEL’ Line 1 1
2 1 ~[
(begin input the target value) 3 | 00 00Sec FToO 1
4 1 J
Procedure 2-3: -1 2-3 “4-5 6-7-8 - Column
Press 1" for 3 times Line 1 rl 1
2 1 |
(Press ‘SEL” and followed by 1,4’ 3 | 00 .0 3. Sec FToO I
The digital ‘0’ is changed to ‘3°) 4 1 4
Procedure 2-4: -1 -2-3 ‘4-5 6-7-8 - Column
Press ‘OK’ Line 1 rl 1
2 1 A |
(Save the input data) 3 | oo . oBlsec fTOI1
4 1 d
Procedure 2-5: -1 -2-3 4-5 6-7-8 - Column
Press ‘<’ Line 1 rl 1
2 14 |
3 |l oo M3sec | TOI!1
4 1 d
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: -1 23 45 6-7-8 - Column
Line 1 r 1 bl
2 1 A |
3 B3 . 33Sec TO 1
4 1 J

As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set
as the preset value of them. Next to the step 2-2, to execute the following operation:
Step2-3A: 1 2-3 4-5 “6-7-8 column
Press ‘SEL” line 1 1

| 1
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3 | Vo1 SecthtToOl1

4 L J
Repeat the step 2-3A, following screen will be shown in turn:
Step2-3B: -1 -2-3 -4 - 6:7-8 - column
Press ‘SEL’ line 1 1

1 1

3 | AO0O1 Sec TOI

4 1 d
Step 2-3C: -1 -2-3 -4 - 6-7-8 - column
press ‘SEL’ line 1 1

1 1

3 | TO1 SecTOI

4 1 d
Step 2-3D: -1 2-3 4 - 6-7-8 - column
Press ‘SEL’ line 1 1

1 1

3 | C01 SecFTOI1

4 1 - 1
Step 2-3E: -1 -2-3 -4 - 6-7-8 - column
Press ‘SEL’ line 1 1

1 1

3 | ATO1 SecTOI

4 1 - 1
Step 2-3F: -1 2-3 4 6-7-8 - column
Press ‘SEL’ line 1 1

1] 1

3 | AQO1 SecFTO1

4 1 d
Step 2-3G: -1 2-3 -4 - 6-7-8 - column
Press ‘SEL’ line 1 1

1] 1

3 | DRO1 SecTO1

4 1 - 1
Step 2-3H: 1 -2-3 -4 - -6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 1 A |

3 | ASO1 SecTOI

4 1 d
Step 2-3I: -1 2-3 4 6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 I |

3 | MDO 1 SecTOI

_____
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Repeat step2-4B (press ‘4’ is also available), the preset value of A01-A08 will be periodically changed. And
so on. ‘Analog*gain + offset’ value (V01-V08) and the other function blocks (time, counter...) present

value is set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: -1 -2-3 -4-5 6-7-8 - column
press ‘OK’ line 1 rl 1

2 1 |
Save the present data. 3 | A0 . S c FTO I

4 1 d
Procedure 2-7: -1 2-3 4-5 6-7-8 - Column
Press ‘1 Line 1 rl 1

2l |

3 | 33 .33Sec TO1

4 1 d
Procedure 2-8: -1 -2-3 “4-5 “6-7-8 - Column
Press ‘SEL’ Line 1 1

| 1 1
(begin to edit data) 3 | 33 .33SeclToO1

B 1 N P~V .\ —
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4 1 o 1 |
Step 2-31: -1 -2-3 -4-5 -6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 1 A |

3 | P1 01 SecTOI

4 1 d
Step 2-3K: -1 -2-3 -4-5 -6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 I A |

3 | MX 01 SecFTOI

4 1 d
Step 2-3L: -1 -2-3 -4-5 “6-7-8 - column
Press ‘SEL’ line 1 rl 1

2 1 A |

3 | ARO 1 SecTOI

4 1 J
Next to step 2-3B, the following screen will be shown.
step 2-4B: -1 -2-3 -4-5 -6-7-8 - column
Press ‘—’, press ‘1” linel rl 1

2 I |

3 | A02 SecTOI

4 1 d
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4| 1 J |
Procedure 2-9: -1 -2-3 -7-8 - Column
Press ‘1 Line 1 rl 1

2l 2 |
(Press ‘SEL’+ < T/’ 3 | 3 FToO I
to change ‘1’ to © 2°) 4 1 4
Procedure 2-10: -1 -2-3 -7-8 - Column
Press ‘OK’ Line 1 1

) Bl 1
(save the input data) 3 | 3 FToO I

4 1 d
Procedure 2-11: -1 -2-3 278 - Column
Press <T° Line 1 r . 1

2 2
(move the cursor to ‘17 position) 3 3 T O 1

4 1 d
Procedure 2-12: -1 2-3 -7-8 - Column
Press ‘SEL” Line 1 rL 1

2 2 4 |
(begin to edit data) 3 | 33 FTO 1

4 J
2-13: -1 2-3 "7-8 - Column
Press ‘1" for 3 times Line 1 r4 1

2 2 A |
(Press ‘SEL’ and followed by T 3 | 3 |- T 01
to change 1 to 4) 4L o w 4
Procedure 2-14: 1 2-3 7-8 Column
Press ‘OK’ Line 1 -

2 2] 1
(save input data) 3 | 3 FToO I

4L o w+t 4
Procedure 2-15: -1 -2-3 =78 - Column
Press 4’ for 3 times Line 1 r 4 1

2 2
(this step leads to editing the action 3 “ 3 L T O 1
relay) 4L o l L1 4
2 Edit action program and preset the action relay
Procedure 2-16: -1 -2-3 -7-8 - Column
Press “—” 2 times, Press ‘SEL’ Line 1 r 4 1

2 2 4 |
(Begin to modify ) 3 | 3 FTO 1

_____
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4L o w it . |
Procedure 2-16A: -1 2-3 4-5 678 - Column
Press ‘SEL’ Line 1 r 4 1

2 2 A |
(Begin to modify ) 3 l 33 .33Sec j TO I

41 0 1
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: -1 -2-3 4-5 -6-7-8 - Column
Press ‘SEL” Line 1 4

2 2 {

3 | 33 .33Sec TOI1

4i 0 1 + -
Procedure 2-16C: -1 -2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 r 4 1

2 2 A |

3 | 33 .33Sec TOI1

4L o w+ -
Next to step 2-16A, then ‘1, the following screen will be shown.
Procedure 2-17: -1 -2-3 4-5 6-7 8 - Column
Press *1 for 5 times Line 1 r 4 1

2 2 |
(Press ‘SEL’ + ‘T A’ 3 | 33 .33SectTO1
to change [ to M) 4mMo 1 L+ 4
Procedure 2-18: 1 2-3 4-5 678 Column
Press ‘—’ 2 times Line 1 4 1

2 2 |
(Press ‘SEL’ + ‘- —’ to move 3 | 33 .33SecfFTOI1
the cursor to digital location) 4M 0 1 1 4
Procedure 2-19: -1 2-3 4-5 6-7-8 - Column
Press *T"for 3 times Line 1 r 4 1

2 2 |
(Press ‘SEL”" + T |’ to change ‘1’ to 3 | 33 33 S ec |- T O 1
4 4M 0 4 L -
Procedure 2-20: - 1 :2-3 4-5 6-7:8 - Column
Press ‘OK’ Line 1 4

2 2 {
(save the input data) 3 | 33 33S ec |- T O 1

_____


http://www.cvisiontech.com

— v v

Appendix: Keypad Programming

am o[ ] |
Procedure 2-21: -1 2-3 4-5 6-7-8 - Column
Press ‘1 Line 1 r 4 1
2 2 A |
(Move the cursor to preset action 3 l- 3 .33 S ec J~ T O 1
value area to repeat the step 2-1) 4M 0 4
Procedure 2-22: -1 -2-3 4-5 6-7-8 - Column
Press ‘1 Line 1 r 4 1
2 |
(Move the cursor to position ‘2’ to 3 | 33 33Sec FTO1
repeat the 2-8) 4M 0 4 L 4
The detail operation of modify the analog comparator Ax, Ay:
-1 -2-3 *4-5 “6-7-8 - column
Line 1 rl 1
2 | AO0O1 VvV |
3 | Ao2 Vv @o 1
4 L 00 .00V 4
step 2-23: -1 23 45 678 - column
(g s cQuT ? line 1 rl
Press ‘«<—’, press ‘SEL ) ‘ A0 1 v L
A1 3 AO0O2 V @o 1
(press T 1’ Select AO1-A08) 4 1 0 0 00V ]
Step 2-24: -1 -2-3 -4-5 “6-7-8 - column
Press ‘<—’, Press ‘SEL” line 1 rl 1
(press ‘SEL’ Select A02 — TO1 — 2 ‘ A0 1 V L
C01-AT01-AQO01-DR0O1-ASO01- 3 T 01 \% G 01
MDO01-PI01-MX01-AR01-00.00- 4 1 00 00V ]
VO01-A01)
Step 2-25: -1 2-3 "4-5 6-7-8 - column
Press ‘—’, press “ line 1 rl 1
2 | AO0O1 VvV |
(Select TO1~T1F, CO1~CIF, 3 | TO2 V GO
A01~A08, VO1~VO08...) 4 X1 00.00vVv A
Step 2-26: -1 2-3 4-5 6-7-8 - column
Press ‘OK’ line 1 1
2 { A0 1 \% -I
Save the present data 3 | To@ Vv FGoO 1
4 £ 00 .00V 4

_____
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Continue to input Function Block
Method1: Next Function Block

1 2-3 4-5 6-7 8 Column
Line 1 r 4 1
2 2 I
3 | 33 .33Sec o1
4M o0 4 L .
-1 2-3 4-5 6-7-8 - Column
Press ‘SEL+1* (Simultaneously) Line 1 rl
2 1
3 1 00 .00Sec L-o 2
4 1 d
Last Function Block - - ]
-1 -2-3 -4-5 6-7-8 - Column
Line 1 r 4 1
2 2 I
3 l 33 .33Sec j-o 1
4M 0 4
1 2-3 4-5 6-7-8 - Column
Press ‘SEL+{’ (Simultaneously) vl 1 1
2 1A |
3 |l 00 .00Sec 1 F
4 1 d
Method 2: Next Function Block
-1 -2-3 4-5 6-7-8 - Column
Line 1 4
) 2] 1
3 | 33 .33 Sec O 1
4M 0 4 L .

-1 -2-3 -4-5 -6-7-8 - Column
Press ‘“—’1 times Line 1 r 4

1 L

3 33 .33SectrTHNI

4M 0 4 L 4

-1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 4

) 2 1

3 | 33 .33SecTOI

4M 0 4 L 4
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-1 -2-3 4-5 6-7-8 - Column
Press “V’or ‘T 1times vl r 4 1

2 2 A |

3 | 33 .33Sec T

4M o0 4 L .

-1 2-3 4-5 6-7-8 - Column
Press ‘—” 1times vl r 4 1

2 2 4 |

3 | 33 .33Sec T1_1]

4M o0 4 L d

-1 -2-3 4-5 6-7-8 - Column
Press T 4times vl r 4 1
or Press ‘4’ 11times 2 2 4 |

3 | 33 .33SecT1 6]

4M o0 4 L .

-1 -2-3 4-5 6-7-8 - Column
Press ‘OK’ vl 1

| 21 1

3 | 20 .20Sec [T

4 L1 d
Clear Function Block

-1 2-3 4-5 6-7-8 - Column
Press ‘SEL+DEL’ (Simultaneously) Line 1 rl 1

2 2 A |

3ICLEAR BLOCK!!
(‘ESC’:  Cancel ; 4 E S C ? 0O K ?
‘OK’:  Execute)
Back to Main Menu:

-1 -2-3 -4-5 -6-7-8 - Column
Press ‘ESC’ Line 1 LADDER

2 FUN.BLOCK

3 PARAMETER

4 R UN
Change Function Block Category:

-1 -2-3 4-5 6-7-8 - Column

Line 1 4

| 1] 1

3 | 33 .33 Sec O 1

4M 0 4 L

B 1 N P~V .\ —
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Method 1: | Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR, MU
Step 1: -1 -2-3 -4-5 -6-7-8 - Column
Press ‘SEL’ Line 1 4

. L

3 33.33SecTO0l1

4M 0 4 L .
Step 2: -1 -2-3 4.5 6-7-8 - Column
Press ‘SEL” Line 1 1

2|L o w{ -I

3 | 000000 FCoO 1

4L o w .
Step 3: 1 2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 r Su—Su 1

2 14 |

3 | 00 :00 FR O 1

4 1 00:00 4
Step4: -1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 rl 1

2 | AO0O1 Vv |

3 | A0O2 V GO

4 1 00 .00v
Step3: - 1 -2-3 -4-5 6-7-8 - Column
Press ‘SEL” Line 1 rl 1

2 | |

3 | FHO 1

4 1 J
Step6: -1 -2-3 4-5 6-7-8 - Column
Press ‘SEL’ Line 1 rl 1

2 14101 —101 |

3 | \’ FL o1

4 i1woo9o—woo
Step 7: -1 2-3 4-5 6-7-8 - Column
Press ‘SEL” Line 1 1

2|L o w{ 1 Q0 1

3IL o w A 000000 FP 01

4L owdt 000001 4

_____
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Step 14: - -2-3 -4-5 -6-7-8 - Column
Press ‘SEL’ Line 1 rl 1
2 | 0 1 |
3 | 0001 FMU 0 1
4 1 DRO 1 .
Step 15: -2-3 -4-5 6-7-8 - Column
Press ‘OK’ Line 1 rl 1
2 | 0 1 |
3 | 0001 FMBE o 1
4 1 DRO I .
Method 2: ] _ - o ]
Step 1: : -2-3 -4-5 -6-7-8 - Column
Press ‘SEL’ Line 1 4
2 | 1
3 | 33 .33Sec TOI1
4 L d
Press ‘1’
Step 2: ? 2-3 4-5 6-7-8 - Column
Line 1 1
2 | 1
3 | 000000 FCo 1
4 L d
Press ‘1’
_ . _Press 1 - _
Step 3: : -2-3 -4-5 “6-7-8 - Column
Line 1 r Su—Su 1
2 1 |
3 | 00 :00 FR O 1
4 1 00 :00 .
Press ‘1’
Press ‘1’
Step4: : -2-3 “4-5 6-7:8 - Column
Line 1 rl 1
2 A 0 1 A\
3 A0 2 \'% EO 1
4 1 00 .00v
Press ‘4’
i . Press > - ]
Step5: - -2-3 4-5 -6-7-8 - Column
Line 1 rl |

_____
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2 | |
3 | FHO 1
4 1 d
Press ‘{1’
] . 7Prress‘T’r - ]
Step6: -1 -2-3 4-5 6-7-8 - Column
Line 1 rl 1
2 14 101—1011 |
3 | J J FL o1
4 1woo—_woo9o
Press ‘{1’
] . _P_ress‘T’_ _ ]
Step 7: -1 -2-3 -4 -5 -6-7-8 - Column
Line 1 1
2|L w{ -|~Q 01
3IL o w A 000000 FP 01
4LowL 000001 4
Press ‘{1’
Press ‘1°
Step8: -1 -2-3 -4-5 -6-7-8 - Column
Line 1 1
R 1
3ILow{ Q01 —QO0 1 FS 01
4 1 J
Press ‘4’
Press ‘1°
Step 9: -1 -2-3 -4-5 -6-7-8 - Column
Line 1
2 [ 00000 -|~N o p
3 | 00000 FAS 01
4 L 00000
Press ‘4’
] . _P_ress‘T’_ . ]
Step 10: -1 -2-3 -4-5 -6-7-8 - Column
Line 1 r 1
2 | 00001 FN o p
3 l 00001 TMD 01
4 00 O0O0°1
Press ‘4’
Press ‘1°
Step 11-A: 1 2-3 4-5 6-7 8 Column
Line 1 1 |

_____
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2 | 00000 FNop
3 | 00000 FP 101
4 000 .01+ 1
Step 11-B: . -2-3 “4-5 c6-7:8 - Column
Press ‘SEL + —’ Line 1 r 1
2 | 00001 FNop
3 | 0000 .1 FPIoOI1
4 1 000 .01 2
Press ‘4’
Press ‘1
Step 12: -2-3 -4 -5 6-7-8 - Column
Line | r 00000 A
2 w 4 00000 |
3 w 00000 FMX 0 1
4 1 00000 A
Press ‘4’
Press ‘1’
Step 13-A: : -2-3 -4-5 -6-7- 8 - Column
Line 1 r 1
2 w 4 00000 FN o p
3 w 00000 FAR 01
4 L 01000 A 1
Step 13-B: . -2-3 4.5 -6-7-8 - Column
Press ‘SEL + —’ Line 1 r 00000 1
2 W 00010 N o p
3 w:' 01 .00 tA&O 1
4 XL 00000 A 2
Press ‘4’
Press ‘1’
Step 14: : -2-3 -4-5 “6-7-8 - Column
Line 1 rl 1
2 0 1
3 0001 LMEO 1
4 1 DRO I 4
Jump from TO1 to TO9 Press ‘T°
Step 15: -2-3 -4-5 -6-7-8 - Column
Press ‘=’ Line 1 r 4 1
2 2 4 |

_____
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3 | 33 .33Sec TO_1]
4M 0 4 L d
Step 16: -1 23 4-5 6-7-8 - Column
Press ‘1" 8 times Line 1 r 4 1
or Press ‘4’ 7 times 2 -| |
3 | 33 .33SecTOYI]
4M 0 4 L 4
Step 17: 1 23 4-5 67 8 - Column
Press ‘OK’ Line 1 4
2 1 1
3 | 33 .33SecTO
4M o0 4 L .

_____
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