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Summary of changes

This user manual is modified by firmware V3.x and SG2 Client programming software V3.x. SG2 V3.x adds some
new functions with firmware version V3.x 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.x SG2 V2.x

Ladder 300 lines 200 lines

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

Contact and function block

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

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

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

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

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

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

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

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

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

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

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

PMO05(3rd) PMO05(3rd) can be used with alllPMO05 can not be used with SG2 V3.x
version of SG2
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Chapter 1: Getting Started
The SG2 tiny smart Relay is an electronic device. For safety reasons, please carefully read and follow the paragraphs
with "WARNING" or "CAUTION" symbols. They are important safety precautions to be aware of while transporting,
installing, operating, or examining the SG2 Controller.

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.

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

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

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

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

A It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in
case the SG2 smart relay operation must be shut down immediately.
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Examination before 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
[sc2|-[ 20 | v | R || A |

Controller Type ___| Input Power:

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

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

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

12 = 12 /O points

20 = 20 /O points

— Qutput Type:

R = Relay
Form Factor, — T = Transistor

H = Encased / LCD & Keypad
V = Encased /LCD, Keypad & R5-485 Communication
K = Encased /Blind (ho LCD & Keypad)

C = Bareboard
E = Expansion
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Quick Start Setup

This section is a simple 5-steps guide to connecting, programming and operating your new SG2 smart relay. This is
not intended to be the complete instructions for programming and installation of your system. Many steps refer to
other sections in the manual for more detailed information.

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

# Setup — SG2 Client EoX

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.

2Ly o~ Lo — LV

L1

100260V~ & | ___ oy &
50/60 Hz N

|_ N + -
1
AC Y DC.¥
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Connect Programming Cable

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

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

B LAD Version:
File Edi R R TeN View Help

WSG2 Client
IENEN Help

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 d
—Selecting COM
{* COM 1 PORT " COM 5 PORT
" COM 2 PORT  COM 6 PORT
" COM 3 PORT (" COM 7 PORT
" COM 4 PORT ( COM 8 PORT

—Mode

(¢ Single

(" Search ID I: I
Tnlink |

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 5: Ladder Programming instructions” for complete instruction set definitions.

. LAD Verston.

I@I @I Gl H@I@ II@II@-ﬂi ‘*II Gl)

Coil/Contact pacicy: 1200 free space PC Mode: A
Symbol:

*:lzed 001
I:123456789ABC

Z:1234 002

X:123456T89ABC

Q:12346678 P:1

Y:1234567804BC :  fe ¥ -~ ERII3
Internal auxiliary relay

M:123456T80ABCDEF ) u Ig—:| R

T:1234567T8B9ABCDEF ..
Contact Type

C:123456780ABCDEF Ll «sm il o s S
R:123466T80ABCDEF )

G:1234566789ABCDEF L.
| L+ 4 | Cancel I

H:123456789ABCDEF L

00T
L:12345678
D: 0 noa
08
w

488 4 b o (0 o o o o o S S S B BB BB G BW 21 e

none. gan ¥Ver:3.2  Status:Stop ONLINE Model: 5G2-20¥T-D 10:01

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
lll @l [ > [ R ) II@@I@ o Bl S I
oil/Contact dey: 1197 £x ace PC Mode: A
ol i /“——_'_———'“\
1:123456789ABC
Z:1234 o
X:1234567894ABC
Q:12345678 P:1 003
¥Y:125466789ABC
M:123456T89ABCDEF L. 004
]

T:123456T89ARCDEF L.

005
C:123456780ABCDEF .l
R:123456T89ABCDEF L.

006
G:123466789ABCDEF L.
H:123456T89ABCDEF Ll o
L:12345578
b: © 008
More...

008

w

<
-n--if-‘-iﬁ-n‘-'r-oM%@ﬁbﬂqﬁoiﬁwqfﬁoqﬁoqﬁd‘-d'%ﬁgﬁﬂgé%1'3' '-“"*'“',:!."
none, gen Ver:3.2 |Status:3top OHLINE 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 5: Ladder Programming instructions” for complete instruction set
definitions.

l@l G IEEII IIIIE ~EE

-rll cntact: apacity: 1197 fzee space FC Mode: A
b 1

*:Uzed 001 I
I:123456789AEC

Z:1234
4
¥:123456 TBOABC 2 ¥ |4 |m |7 le 4]
|- Outpuc Type
Q:12345678 P:1
# =[ (" Reset
™ Sec T P

Y:123456789ABC

M:125456 TBOABCDEF
*

T:123456789ABCDEF .
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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
@ [E' l Monitor %
I: Simulator =
Coil/Cont; Simulator Contraol
Svmbol:
Bun CtrltR
#:Used W' StE‘p Ctr1+T
I:12345¢;
Z:1234 Quit Ctrl+Q
%:12345¢ fesd
frite
Q:12545¢ ETC Set. ..
* Analog Set. .
T:12534h0¢ F
assword. . .
. Language
M'i2345E Module System 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.

Coil /Cantact:
Symbol:

HEEE @ ENEpE e~ EE

Capacicy: 1196 fres space.

QoL

*:Used
I1:1234567894ABC

Z:1234
¥:1234567894BC

Q:125345678 P:1
%

T:125345687894BC

M:125456T89ABCDEF .
*

Do you want to read program from Module 2
T:1253456T89ABCDEF L.

C:123456 T80ABCDEF L.

R:1253456789ABCDEF ..
G:123456789ABCDEF ..
H:123456789ABCDEF ..

007
L:125345678

Db: 0O 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 will show active and the first Output (Q01) on the connected smart relay will be ON.

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

o

Coil/Contact:
Symbol:

*: Status ON
I1:125456789AEC

Z:1234
X:12346567854BC
Q:12348678 P:1
*
T:1234567894BC
M:123458780ABCDEF L.
*
T:1234568TE0ARCDEF L.l
C:125456TE0ARCDEF L.l
R:123456T7E0ARCDEF ..l
G:1234568TS9AECDEF ..

H:123458780ABCDEF ..

L:123466878

Capacity:

1196 free space.

Input Status Tool

l1 &2 3 456 785 894AFC

1 [ (| A () A At ) ] 2

x [4|[4 @@ [ [ [][ 0@ 0@

z [A4E[d
1]

1l 2345 6 7 8 24BC DE F
| (8] 3] (A (A1 (A (2 [ (| (| A ) | A
wox »| A\ [ (0 (@ (A1 2 (3] (A3 () (] 7 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,




Chapter 2 Installation

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: 25009)
Agency Approvals CUL, CE, UL
Discrete 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

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

24, 12VDC: 5ms

Input On delay 240VAC: 25ms  120VAC: 50ms
24VAC: 5ms
24, 12VDC: 3ms
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 10-28.8vVDC
Current capacity 1A

Maximum Load

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

Minimum Load

0.2mA
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Product Specifications

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Expansion Modules and Accessories

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

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

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

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

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

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

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

SG2-MBUS 24 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-PLO1 SG2 Programming Cable, SG2 Programming software

SG2-PM05(3rd) SG2 Memory cartridge

OEM “Blind” Models, No Keypad, No Display

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

SG2-12KT-D 20 DC 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 24VDC 6 DC, 2 Analog 4 Trans. X N/A 12

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

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

SG2-10CR-A 6 AC 4 Relay [X N/A 10
100-240VAC

SG2-20CR-A 12 AC 8Relay 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 7: Hardware Specification”.




Chapter 2 Installation

Mounting

DIN-rail Mounting

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

CONNECTOR
+ - 1112 13 14 15 16 Al A2 H Input X1 X2 X3 X4
080 00688080 <A OO PRESS-BUTTON
\ \ T L N AC100~240V
DC 24V Input 8 x DC(AL,A2 0~10V)

TEC®

‘
F (™

SG2-12HR-D

\ Output 4 x Relay / 8A MEMORY ‘
[ 29 %P 9P P |

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

35505
il

e

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

+ - 1112 13 14 15 16 AL A2 Input X1 X2 X3 X4
0000000000 || #% 0000 Mounting Clip
DC 24v Input 8 x DC(A1,A2 0~10V) L <N> AC 100~240V
f TEC® TECD }

D

(G
:

SG2-12HR-D o
Output 4 x Relay / 8A HE MORY <2v/1<‘> © C%/ZQ \M

P P 9 50 [ 9Po0%p

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.

(e
00 _OBAARSES
DC24V INPUTBXDCIA1,A2 D-10V]
TECD — MLX20[H#8x32)
P%
5P| =0
N4
%@9 D OF 00
L]
7 (8] @\«
=20 Jougogen. an SaTe'e'e’e] MLX20{#8x32)
’ QO f@@@
TECD @

ZoN| @
& e

SG2-12HR-D

Output 4 x Relay / 8A MEM@L CONNECTOR
P D P & PO
g =y
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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

| =
=g D=

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

AWG | 26..16 26...18

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

—p—— @c@m@

vas D c Nm 06
(0.14in) &) lb-in 5.4
Input 12/24V DC
—[1-10V Analog —[1-10V Analog
1 2 1 2 3 A
\ | \ \ \ |
(\ />_‘7 < B /)—‘ [§ )—‘j( :)—‘?(( :)—‘j< >—‘j
\ [E— —
®* i) S
FVISTIIINT B I T
—=i2v =1 NN BRI
0 00000000 00 0000 0000 DOOOeeee
A L
12 POINTS 20 POINTS

Input 100~240V /24V AC
2 v~ L{LT) Q

T

or
100260V~ X0

RRRRRRR RRRRRRARARR
e R ARA AN IO o s ER AAABRA DR

20 00000000 00 0000 0000 000088
Ay A=A e

"
c—__—

10/12 POINTS 20 POINTS
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Sensor Connection

Fuse 1
—— 2LV + —
or w~
i AV
Vo o ©
BK | BK S ____
5@ OOV LLD H T:j:i;;;;ﬂi
I !
/Ffffffffffffff
- I/ H
A= , B I
Output (Relay)
— T T — ~ne—— T T T T~ T 4;\\
;;;;;;;;;;;;;%;;;;;;;;;;;;;;;;;;
Output 4 x Relay / 8A H H H 70}3)52?1&@@{&8577&7;:,5;:_;;7
Y QY QLY QY (AR AT A
o} Q2 Q3 Q4 H:::::,,QE,:,,QE,,,,QJL,,,QS ,,,,,,,,,,,,,,,,,
® | ®
12260V ~r L/+ f;l LT Y TS
—1 M O
50/60 Hz BN | A AN
N/ ,L L\j? U i | P U
or 12..125V — - o | oo -
- - |
J2L0V 50/60 Hz ~ 1 12...125V —
Output (Transistor)
I —r— T T T

OUTPUT 4 xTR/0.5A

00 00 00 00 9P GZ el Go e Geen e
O T
—

20V = — 3 ; |
R

or I

? L‘J\‘
| |

12V = - T

10 Link OR Remote 1/0 Link

A A0 W . A0

/ /
Al A2 A3 A4 Al A2 A3 Ad K Al A2 A3 Ad

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

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

-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

-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

¢ Power up, SG2 is stopping

+ Flicker slow(1Hz), SG2 is running

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

* —Illogicality in user program

—Expansion model error

—RTC error
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PC Programming Software “SG2 Client”

The SG2 Client programming software provides two edit modes, Ladder Logic and Function Block Diagram (FBD).

The SG2 Client software includes the following features:

1. Easy and convenient program creation and editing.

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

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

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

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

mode.

Installing the Software

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

@ Setup - SG2 Client &l

Welcome to the SG2 Chent Setup
Wizard
This vl install 5562 Cliert on your compuber

It 3 recomemended thal you ciose ol sther apedcmans befoe
wortreng

Chcse M to contimue, or Cancel 1o et Sehup

() (o

Connecting the Software

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

=y



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

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

ESG2 Client

CtrlHi P New FED
Hew LAD

New Ladder Program

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

New FBD Program

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

program.

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

Ladder Logic Programming Environment

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

Select Model Tvpe

Specifictions
# |562-20VI-D:
"E:a'"" — {1) Power : 24 VDC
FoN {2) Input =: I1-I8, Al1-Rd4
gqa {3) Output : BxTransistor/0.5A
woae {4) Anaelog : Yes
R r— {5) RTC : Yes
(&) PWM Output : Yes
{7) 1EHz Input : I1-IZ2
{8) High Speed Comm. : Yes
DI/DC {9} LCD/Eeypad : Yes
- {10)Extension : Yes
Select Type
X:01-04
Y-01-0a | | |562-20VI-D |
Cancer
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Menus, lIcons and Status Bar

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

1.

~N N L b

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

. Main Toolbar — (From Left to Right)

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

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

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

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

designated by a “*” symbol below each address.

. Amount of free programming memory available.

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

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

% LAD Version:

File Edit Operation Yiew Help
Do - NEEE H R e e A el =
Coil/Contact: spacity free sSPmce BC Mode: A
Symbol:
[ *:0zed 3 001 5
11:12354566T894ABC
HZ:1234 002
HX:123456T89ABC
0:12345678 P:1 003
T:123456TEOABC
- 1234567894BCDEF Ll 004
T: 123456 T89ABCDEF L.l
005
C:123455789ABCDEF M
R:1234567T89ABCDEF .l
| 1027
1G:123456T89ABCDEF Ll
H:123458T89ABCDEF LJ
007
HL:123456678
v
6 >
Bl 1 [ 1] o
- TN
lmne-sen Ver:x. x Status: Stop OFFLINE Model: 5G2-20VI-D ID:GI—I 7
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Programming

The SG2 Client software can be programmed by either drag-and-drop of instructions or by using keyboard entry
commands. Below is an example of some common methods of entering programming instructions.

AD Version:

Coil /Contact:

Synbol:

*:Uzed
1:123456TB9ABC

z:1234
X:123456 TBOABC
9:12345678 P:1
T:123456T894ABC
M:123456TE9ABCDEF Ll
T:IzadEETBQABCDEF H
C:123456 TBOABCDEF .
R:123456 TBOABCDEF L.
G:123456TB9ABCDEF L.l

H:123456 TBOABCDEF L.l

L:12345678

001

002

003

BEER N EEHE cENeeseNam
MO1

Capacity: 1199 fzee space

! Click & Release

(ERILY

f 2 2 la ¥ u

Ifcernal auxiliscy relay

M "\ [0 ] o3¢

L)
Conthct Type

& ﬁg lll' ~ STR HOT IIII
i

i
i
OF Cu.noe1|

Progza=

Status:Stop | OFFLINE | Nodel:S62-20V1-D

ol a0 o M S S E BB

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

Eile Edit

Operation View

6 L (4~ (sl 6 [l | (@) 81 [ ) @ 18 @) e [ B

Help

Coil/Contact:
Synbol:

* Uszed
1:1234567894BC

Z:1234
H:123456789ABC
Q:12346678 P:1
T:123456T89ABC
M:123456TBIABCDEF L.
* *
T:1234567T89AECDEF Ll
C:I?SdEE?BQaBCDEF =
R:123456789ABCDEF .
G:123456TBIABCDEF Ll
H:123456789ABCDEF L
L:12345678

D: 0O

More...

NONe. gen

001

002

003

005

007

009

Ver:x.x

Capasity: 1195 free space.

Program

sk

A A 4F 4E0l b0l B0 4o 4E0l dFol o o R SIS S EB LSBT Y P:H B S

| Status:Stop | OFFLINE | Model:S552-20VT-D

Hos -
. Coil colurm
AY
A
LY
X X for output
LCL?? Y A
\\ A
Y \‘
AY
Y A Y
A A
A" A"
. A
N
\ \
a A
N LY
~ A"
'\\ %
A% \\
\\ \
Y b
~ \
A \
N\
A" ‘\
LS
LY A
R A"
'\.\ 1Y
2 A
\ A\
LY
f-‘A?? & ‘L?? \\ ‘

>

[ID:01

Rl
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Simulation Mode

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

in simulation mode, identifying the significant available features.
File Edit Operation Yiew Help

EECEMNERIEEETEC) SCCECINNS

1191 free space

PC Mode: Simulator A

Capacity

symbol: a1

al

-
T
l

123 4% 678 SABC

(3 (3] [ [ (@ (3] (A ) & @3]

Toggle simulation |

*: Status ON

I:123456TBRAET

Z:1234 ooz

X:123456TB9ABC

Q:12345678 P:1 ek ]

¥:1234567T89ABC

M:123456TBOABCDEF Ll
% I

High light coil

T:123458700ARCOEF |y OIAEI0 GIA 0IE BB GG _ T to view current
ci1234567804BC0EF W | 2 ([ GG Active circuits
o 3456 78 SABCDETF
R:123456T89ABCDEF L [ex =] ( ;%E DEEEEEEREEIE change color
|3 (@] [ 031 @ G @ ) 636 @ [

G:123456TBOABCDEF L)

INUx -

H:123456789ABCDEF L,
001
L:12345678
b: Force 10 points
More...
008 3
T = o] [+] i kA T C K [ 14 1] H A Il [AS] MO (FI B [AR £ [Gf] ™D N el] e [N
b HE HE| ) )] (R o) ) ) R0 ol | W o) o) o] 6] (D) o) &) 5] L8] b D) | == ] BRI
TOne. gen Ver:x.x Status:Fun OFFLIKE Model: S52-20VT-D ID:01 A

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.
) = O

File Edit View Help
C
C‘.'le . Simulator
ot . Simulator Control
Symbol:

Fun Ctrl+R
*ilzed Stop Ctrl+T
I:123456%  poyer
e Pauze Ctrl+T

) Quit CtrlH] .
Link Com Port

E:12348687 Read —Selecting COM

Write ¢ COM 1 PORT " COM S5 PORT
Q:1234567 Compare. . . " COM 2 BORT ¢ CoM & BORT

¢ COM 3 PORT { COM 7 PORT

T:1234686% RTIC Set... " COM 4 BORT " COM 8 PORT

Analog Set... ~Mode
M:1234667

. . 4 Fazzword. .. & Single
. Language " Search ID | I'-'-

T.i23156 Module System Set... - —
C:1234567 Link Com Port... Unlink |

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.

™ LAD Version:
File Edit EoOE1sT0

View Help

EECIG sENE®E e~ B@ W
Coil/Contac Capacity: 115—
PR Simulator Control —
Symbol: MO1
Run Ctrl+R
*:Used v Stop Ctrl+T 001
I1:1234667%
B s g M05
251234 Quit Ctrl+Q 002
X:1234567 Read 07
— !
Q:1234567 RSB ».e 003
¥:123456% RIC Set...
Analog Set...
M:123456% password... 00d
- i Languag;
T:1234567 Module System Set...
* ok 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).

Eile Edit Operation Niew Help

ih EEY R e (peEe N

Coil/Contact: s — 1151 free space. §C Mode: Monicor A

o Toggle Run/Stop || T OH: [f”" } o

#; Statuz ON | Lt
I1:1234568T894ABC

HOS

00z _H—

1123456 T894BC
207 To3 .1 \‘-\
00.29%9 T3 140000 To4
112345678 P:1 005 [ ® 05,00 06.00
hos |-m

E:1234

£

=]

T:1234568T894AEC D
Input Status Tool \\._.___,__.—/
M:123456TBIABCDEF Ll 12345678 3ABC AC'[iVe CiI‘C‘Ui'[S
T'I?SdSE?BQ.‘.BCDEF = * 0\ (13 1A 9103 (21 — i . i
s x (717 (A1 (3 7 (3] 203 (A1 2 change color High light coil
C:123456TE2ABCDEF L) Analog § _ tD ‘Tie‘“{ Cuﬂent
E:123456T89ABCDEF L) :le
G:123456T89ABCDEF L snaleg 7
H:123456TEAABCDEF Ll / _!'"'
Bt . S Status bar: filename, version. mode,
- orce 10 points ) ) .
w8 online/offline, SG2 mode and ID#
More...

Ehow Current
(] w
T b Fe) [+] Y =] T [ K [r] T H & [ AE B [PT ME (AR - R R A lel Ingl |2
4 4E M| R0 ] 0! [l 40! [kl 4E vl |8 [ [ [ (5 B (5] ) 195 L8 (5 P | =5 (14| Pt el I

none. gen Ver:x.x Status:Run ONLIKE Model: SG2-20VT-D ID:01

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.

Simulator Contraol

Functional Description

sl Tiew Help
Monitor Online function for runtime monitor when connected to a smart relay
Simulator Offline function for testing and debugging a program

Self-motion simulator control

Control running or simulator if not connect a smart relay

Fun
v 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
RTC Set... Online function for setup of the Real-time clock/calendar
dnalog Set... Setup analog input A01-A08 gain and offset

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

Language
Module Swatem 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 &| ETC Zet E
— Time Sar
Index | Line | Deferent Type | Rt
001 ooz Coil ;
Hour: Aimare m L 50
ooz ooz Coil
003 ao2 Coil Tear.Month.Day | 10 x o 27
004 ao2 Function Block
00s 003 CR Line Daplight saving
a0e a03 Parameter Hode: |HO -
Susmer
M: I H:
Wincee
H: I
caee
Analog Set §| Nodule System Set r$_<|
Al A5 Set ID Remote I/0
Gain(1~5999): (10 Gain(1~999): (10 & ND
Current ID: 1
Offaet (-50~+50) = [+0 Offset (-50~+50) : |+0 " Mazter
New ID(00-93): 1
a2 BE ; " dlawve
Gain(1-999): [1n Gain(1~999): |10
Set Expand I/0 Others
Offset (-50~+50) : |+0 Offset (-50~+50): |+0 ¥ M Eeep
I/0 Hum: 1 -
23 27 [T C Eeep
inile 5 Gain(1~999) : [~ Back Light
Gain(1~999): |10 10 10 Alarw =R
Offset (-50~+50) : [+0 TiEEEE = 5 B
B B R3455 Set DR Format Set
Gain (1~993): (10 Gain(1~999): |1p Comm. Mode: |5/H/2 + * Unsigned
Offset (-50~+50) = |+0 Offset (-50~+50): |+q Baud Rate: 38400 « " Sigmed
Cancel | Set Cancel
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HMI/TEXT

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

1, Preset value or current value of function blocks, such as Counter, Timer, RTC, Analog comparator and DR register
etc. Under running mode, to modify the preset value via HMI is available.

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

3, Analog input value (A, AT) and analog output value (AQ);

4, Build-in ASCII code and multi-language characters; Build-in Chinese characters; User-defined Chinese characters;

5, Telephone number used by GSM module (SMS Alarm function).

HMI/TEXT editing and parameter setting interface, as shown below.
File Qﬁrrn;m Yiew Help

@[ Selct fodeL.. ITNEEE TR

Eeypad
,-. « Laddet HMI/Text
ol - st  |moz  |mos  [woa  [mos  |mos  |mov | mos ﬂil
1:12 e
pTimer 701 Presecqunazi v
Brla Find "-:"m:" [zoz curcentjuniey  w
p i -
¥:12  Raplace... borre 1 o3 preser P
Elfﬂpﬁﬂ |ul:|-l. B:-.-rtnm:mtr_j
: = g et i
Syabel. .. E p! { it
Y112 [Dats Regirter Set... Fh: um_-pn — |1|.'t Il:luunm;hﬁl‘-‘i_.‘i_l.f‘_‘ﬂ‘lli“'
o i Set. ..
Amalog Oupat Set.., [ i | |Ri w| [an3 -
R O L " [“Phone Waber = zl - _! ________ 3
bl L L 'j—ﬁ — I:: %03 (unit) Bt >
T:129456 TROABCDEF L 1_________4___',2 zo4 g
C:123456T89ABCDEF L | © Malti language  Chinese(fixed) I Chinese{edit) i
I Texe Input 4 i
i
R:123468TESADCDEF L) i !'#!'ﬁ&’(}4+.-.f¢123455739::<=':"?E'.‘+BF
" 5
Gt SErEGUDCDET " DFEGHIFKLIHDPQRSTUTJWXYEE‘:!I?T.fﬂf::dfff
p hijklmnoparstuvwxeye*l=6 "asdsacéeéiin
H:123d667804BCDEE ) : I.Fﬁﬁfﬁ'\’ﬁaﬂuilﬁﬂuﬂﬁﬁﬂfﬂﬂkaLNclﬁzzﬂCQ*n
1 SzzAEBTﬂEEISHﬁKEIHUHPCT?*EU'-II]M'HIL?H
L:12345678 1 sEQ"” uE“!‘ﬁZIl#EHﬁ*FL‘--“*wrﬂ‘uﬁﬁﬂE'

HMI/TEXT setting (step 1~7):

FEEEE < Ez@ﬂ SENB®E o B0 0

¥ . |
1 x
; w2
wrlasd o] I [ ]
1= 13adsarasane ;i <A

T
ErizMi

E:1FMRETH

Qi 1234E8TH ) T le |n |a ]
viizaesaray MO0 |Iﬂ:l‘ | moa E L] | Has | HoE | HE? | 15T | FE . B ‘E’i'-ﬂ o
" = L] ._-J Pi1=113

:1adnaTay &
TO1=50,0085ec¢ @ Timer  [101 Currenc -] e

F13348a TRy - T Cotmo=s —{T01 Pressc(unit) oo Mo [1 %] {1-m
TOL=te. ¥5eg - @ oo et —Of| | T

-

L1F3enaTay TE STHTD]J‘_ Carzent

- s 2
B:l3a4EaTH @ G Compars "Jl' Freaet funit]
: ! '*l T02 Current (uRit)
12k Ty 703 Curzane
G:1zI4maT) — i
. ml'”"{ 1 [_ _«_-l T01 Preser[umiz)
CESRERTERET T03 Current {unit)
il - — T I | e
L:lZ34%5aTE Foone Hosbern " =
| m——,
= % Rdd
b © @. : l_'l
" = .
Hare. ..
e | ‘_Wlf-i Lanquage I."27\r|:|:|1.|:|u-:|r:.::eu| ™ Chinese (edit) Y
'.I.'uF Iopue i) by

bV msaa’ ()4, "u/0123456789:54 , _
DEFGHI TELENOPQRETUVRXYZ [\]16_1 Display timer, counter, RTC. ..
hgil_:l!nnubarswvw.\rg'_l'o'hiiai

used in program

ol
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Enter HO1 coil

Into HMI/TEXT edit frame

Choice the “T”

Choice the “E”

Choice TO1 current

Choice TO1 current (unit)

Choice 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
ACTEBZEV A RRAC LSRRI B , Press “1” or “|” to choice the nearest H coil
TECG TECC , Press “SEL”+“1” or “|”and “OK” update TO1

TOI=ED O0%ec r‘)‘ | TO1=50. 00Sec ?0? preset value (In this example, 050.0 can update, TO1

TOL=88, #45ec Q ° T01=05. 208ec Q e .
e preset value depends on HMI/TEXT edit frame

&OA setting.)

SG2-10HR-A

CupA 4 il HA i Qutput 4% Relay/8A

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 g] Lexe Jopwe Russian characters

Mo | “#$%8° ()*+,-./0123456

r:f:i;éigs DEFGHITKLUNOPQRSTUVWXYZ[\]1B8_"abcdefs

Al hi,ilf%innobqrstuvwxvz*'l,*e'éﬁﬁéééé‘ééiii

¢ TTALIANO 1RAAEN00000dnUORARF ACRENGSEZE ARG

 DEUTSCH szzABBIAEERSUMKINHONPCTY ¢ XUMUUBHEI0A,

(~ PORTUGUESE ¢'EQ'Q YEETI¢€EH¥GQ';‘+* .u-"FuﬁaﬁE

(" CHINESE (Simplified)

.|_r'_’P_£L5Lmu_____=_j - Text Input

| r— | | “#8%8& ()*+,-. /012345 Turkish characters

{__; DEFGHITKLMNOPQRSTUVWX V'orrTo—=vCweTs
hijklmnoparstuvwxvz+c |6 adaadeéesiil

-----

Select EIVE laEse ifrAEivesasaianionnkf¥acErLucszzacetng

—— e T = —— o o e e e e e e e e

isti ' ¢eQTaBY<3TIvERR¥Co 2 +%" ,YUAAAE

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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HMT/ Toxt fx
Bol [mmr [mea  moe [mas [med |mer [mo AfE
mer | |
= temter | -
m | -
& Cospars | -|

REdE——=maftiLit+twAMmEs
ETRFLMREREFFACETRFHAESR®
FEERTRAREITEMNERASSARS
REEFRESNL

= wigid Py

i . 4 T
HENETTFERASHENS '-r‘"‘-'_-‘_ i Evas | [T ] cameny]

e fmes [mes [mme fmea [mse [mev [mes 2]w]

™ Bisplay
Mealog Blssley Bl ..
Piai Bhmbor

i
“ | 3

T Melid latpeag Chimmes(Eiowdl) & Chizwenimdit]
Tem ingwn

5")__ "'»,_

o o M = |

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.

#0  |moz  |mos  |mos | mos |lil"_ﬁ_ _Lmo7 | moe Lll!

- % T

-
I 136111 @)1' ,-r‘ft-lr |ID1 Preset (unid), ﬂ
: Analog Alarm! t4] WORREC e C‘“““'“ﬂ“l“,ﬂ
| ResetfNOl @ V RIC  [RO3 Curent ]
1. ADL=FE. . BRY ' | 6 Compare [G0s Reference ru.nl.'r.:l_:’i
: @ '
i s
P Bispia 11 [101(enic) =] orfos =|[currenciu =]
1
dnaTog Tepiay Seteas ] Mn [wm | x| |Rorquniey ¥
\

one Humber i = 7
+ unit I
add Clear Cancel”
= i 31 l

W Multi Language [~ Chmtauﬂm!} . Chinese (edit), -
Text Inpuc e A

; “#3%8° ()*+, -, /0123456789; <= )‘?@.l;f-(-'t
ey LELE&ELLLHJJ.!L?.E.ELBEIJ.! YRYYZ[A\16 abedefrl

I_h_!_'L_k_lE:ggE955_1‘;1.1\:7!_:_?_'1:""|"!B ‘addaAeEéEiid
ifadENvOAoa0Giu0ORARF " REELAGSEZEetnd
§2zABCCDEFGGHIITELANOQPRSSTUUVYZ a1t

=i IR aby 2T LwfBRA¥Cor~+mT ¥ uRRAL

Stop display Run display
1586111 FHONE
tnalog Alarm! bnalog Alarm!
Feset#i0l Reset OFF
ADT=H#. ##V A01=09, 00V

Linel set telephone number (shown as ).

Only set by dialog  and max 15 number

characters.

Line2~line4 set text information (show as
), include preset value and current value

of function block, coil status (shown as )

and ASCII characters (shown as ).

. |
[ } HE|1|
Example:

1, SG2 saved HO1 display information (M01
status and AO1 value) when MO1 is enabled
rising edge.

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

Capacity: 1185 fras Space.

Hol

QO

HOZ

~ Diszplay
Analeg Display Set...

Fhone Number

| [

* Mulci Language Chinese (fixed)  Ch

M MOE

j‘
—

O3 Jpﬁ $§ qt

T02

H edit display Zﬂln:. 202
T 001 _|| IA
o
HOL
o0 _|
Ho1  |mo2 | |mos | mos |
t 003
TEST#TOL#
TOl=##,4#Sec
T0O1=20.00Sec 004
| H
]
g
=03
a1 |moz B0} |mos  |mos | mos
] [
COMPLENENT JONEE
#TO3H o ACI0-240Y  Input 6xAC —(
0
T03=60.005ec nTe -

T3

!

= o | Set keypad input 7 enahle

Power ON and RUN (initial display)

Press “1” (Z01) and display HO3 coil

AC100-240Y Inpurt 6x AC
TECQ

T. 123456 789AEC F 0 N|
7.1734 y Q e
Q. 12345678 o
RN Fri. 11:27 & A
SGZ2-10HR-A

TECQ

CONFLEMENT
19,60
T03=60. 005ec

5G2-10HR-A

Output 4 x Relay 84

@ @ 9
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Press “SEL” to display cursor

Press “17, “]”, “«<”, “—” to move cursor

B B

A0y b Press “SEL” again to choice modified position
TECO Press “17, “|” to change number and press “«”, “—” to move cursor
CONELENENT ?ow Press “OK” to make sure the modify value

0. 80 Q
T03=60. 00Sec

5G2-10HR-A

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

AC100~240V Input 6 x AC frame

TECQ
1.123456789ABC Poﬂ

Z.1834 d % e Press “|”(Z03) to reset Timer (TO1 T02 TO03) as program designed.
0. 12345678

FIN Fri. 11 Z1 &oA

5G2-10HR-A

Output 4% Relay/8A

Q ® Q

Program Documentation

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

are examples of entering Symbols and Line Comments.
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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.

File Q:CEEN Operation View Help
[E [ Setect Hodel... &\® X [ @ = @ 8 W e
Cr_,jl/ Keypad Capacity: 1187 free space.
Symbo| v Ladder @m
*: St
I:12
Z:12
X:12
Q117 (HMI/Text... ‘.r”'CIJS ,"’-’I Co. |§_pha!,|...,‘ | #:0sed | #:Scatus on
Y:12| Data Register Set... . A 102 AReturn *
103~
Analog Ouput Set,.. -~ - -
N:129 A /90'4 2o
. e
. < 106
T:123456 TBBABCDEF .| 2
- -~ 107
o < 005 I08
C:1234567T89ABCDEF @’ e Return 109
< 102
R:123456 T89ABCDEF L.l 108
P 008 10C
G:123456T89ABCDEF L.l P
Fd
H:123456 TBQ&BCDEF/:_.I
’/ 00T
L:12345678 7
e
D:
e 008
More... Display Enable
S
000 " Contact/Coil (¢ Both
" Symbol

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:123456780ABC b
§:12345678 P:1 0) | e e e s T o =
¥Y:123456789AEC 101 Rel \ HO1
eledse A\
W:125456T89ABCDEF L 004 j! \ ’
= .
and edit... A
T:123456T80ABCDEF Ll IUI? \\ Hol
b 005 | 7 ) !
C:123456TE9ABCDEF Ll Return 7 £
4 \
R:123456789ABCDEF L.
008 & O
G:123456 TEOABCDEF Ll X
Line 1: | --------------------------------------------
H:123456 TEOABCDEF L.
ooT Line 2: |Main program and total cime
L:12345678 o
Line 4: [ Click & drag
D: 0 008
oK | Cancle 1
Hn:e...’ il
g
<
0 1 1 ' T e L (AS Mp [PY| Mz (AR [ DR
4t 4E 4E Pl ol o 4ol 4o Fol 4ol o R SIS B R G R E I FE 2 !
TOHE. 2eh Ver:x.x Sta‘tus:S"top OFFLINE | Model:SG2-20¥T-D ID:01
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Analog Output Set...

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

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

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

The preset value of AQ can be set as either a constant or a code of other data. The output mode of AQ and preset
value are set as below. More information about output mode and displaying to see: Chapter 5: Relay Ladder Logic
Programming-AQ (Analog Output).

Output mode setting value of AQ saved in the registers of DRDO~DRD?3 (current value); the preset value saved in the
registers DRD4~DRD7 (current value).

File P#ERS Cperation Wiew Help

oot woe-.. W © @NweE

Coil/| Keypad Capacity:

Symbo) « Ladder ]

bt = Analog Ouput Set §|

] Indo Ctrl+Z

oLkl Mode Preset

riie car 1 w|jw  ¥]|z000

7 17 Voltage mode, reset value when
Find. .. 3top DRD4--A) output:07.32 V

%:12 Replace... @ mm’?

Q:12 HMI/Text. .. Current mode, reset value when
Symbol. .. stop

T:12 Data Register Set...
Analog Cuput Set...

MN: 1239896 TEYEECTEF

T:123466TE9ABCDEF ..

C:123466TE9ARCDEF .. Current moddy
DRD7--2Q (p

R:123466TE80ABCDEF ..

G:123456 T8OABCDEF L. —
The figure shows an example register and output:
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
DRD1=1
DRD5=A01%4.095 AQO02=A01
Channel2 | AQ output mode 2: Current mode
Current mode 0~2047 | Current mode 0~500
and reset value when stop;
DRD2=2
DRD6=V01%*4.095 AQ03=V01
Channel3 | AQ output mode 3: voltage mode
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

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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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 QU 10 Y1 Help

Monit . —
B fomster i [ ]
L — —— = Simulator
Coil/Cont; . S
R Simulator Contrel Nodule System Set E|

Fun Ctrl+E Zec ID Remote I/0
*: Ized v Stop Ctr1+4T Eiraane T 1 f+ NO
I:12345 ’ " Master

Hew ID(00-9297): 1
. " Slawve

T:1254 Guit Ctrl+Q

- Get Expand I/0 Others

CE-1
X:12345 = . v M Keep

i te Lo w1 v [ C Keep
Q:1z345| Eovpare.. - [~ Back Light

I/0 4larm

FTC Set. .. [z get
¥:12345

Analog Set... RE485 Set DR Format et

F d .. g ’
M:1:2545 Lasswor_ Comm. Mode: |[5/N/2 = + Unsigned

Langnage

adule em Se Baud Rate: |35400 « (" Signed
T:12345 Module at. ..

Link Com Fort. ..
C:123456 T NBCIEYF o Cameel

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

File BGERS Operation Yiew Help

Select Model... =
i - 1 =
Coil/]| Kevpad Ca : 1192 free space. DC Mode:
Symbol v Ladder 5
Ll = Data Register Set
4: 70 Undo Ctrl+i
I:12 DR No. | Type | Value | Range :
DROL H 65535  0~65535 = e
7-12 DROZ 01 01~04 —_—
— DRO3 00000  0~65535 2;;;;
o DRO4 00000  0~65535
Ei12  Replace... DROS 00000  0~65535
. HMI/ Text. .. L SOCOUERIDS6SS S nongo [PROZ
ELHE e DROT 00000  0~65535 h;;i”
s DROS 00000  0~65533
LEER  Data 368 d LROY 00000  D~65535 v
Analog Ouput Set... ¢ ||
N: 129996 Ty LECTEF ] — —
coce
T:123456T89LECDEF J

DR is set as signed shown below.

Data Register Set

DR No. | Type | Value |Range ~
DRO1 N 32767 -32768~32767 — ooooo [DROL
DRO2 AT 0l 01~04 32767
DRO3 m 00000  -32768~32767
DRO4 T | 00000  -32768~32767 -
DROS == ™l ooooo0 -32768-32767 00000 e
DROG h 00000 -32768-32767 ATO1
DROT T 00000 -32768-32767
DRO& c 00000 -32768-32767
DROY AT .| 00000  -32768~32767 v
< | &
DR
A3 .’ oK | Cancel ‘
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Special DR Register Function
The current value of DR65~DRFO0 holding 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;
DRD1 AQO2 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 AQO02 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~DRFO0 as special registers used to store status, the output current value function is as
follows:

No. Function description

DRC9 Output pulse number of instruction PLSY

DRCA ATO1 current degree Fahrenheit Used as normal registers when no ATO1~ATO04 input,
DRCB ATO02 current degree Fahrenheit such as don’t connected with extension module 4PT;
DRCC ATO03 current degree Fahrenheit

DRCD ATO04 current degree Fahrenheit

DRCE Reserved

DRCF Reserved

DRE4 AO05 input electric current 0~2000 | Used as normal registers when no A05~A08 analog
DRES A06 input electric current 0~2000 | input, such as don’t connected with extension module
DRE6 AO07 input electric current 0~2000 | 4AL

DRE7 AO08 input electric current 0~2000

DRES AO01 current value 0~4095 Used as normal registers when no A01 and A02 analog
DRE9 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 A0S current value 0~4095 Used as normal registers when no A05~A08 analog
DRED AO06 current value 0~4095 input, such as don’t connected with extension module
DREE AO07 current value 0~4095 4AL

DREF AO08 current value 0~4095

DRFO0 Reserved
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View menu

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

Functional Description
Display usage list

E=0S Help
v I/0
v Function

Display function block and parameter

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

v Capacity

v Tnput 3tatus Tool
Data Link Statuz Tool...

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

v Simulation Analog Tool...

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

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

v AT Tool... Monitoring or Simulation expand temperature input AT01~AT04
v Ladder Toolbar Display Ladder Toolbar

Input status Teool

45 & 78 SXBC A .\l
: [N R BN \ W‘jﬁ\: | = o
x [ Q[ Q[ [ H [ E G E % 1 OFF( |
z [d|[ @[ —Znaiog z= | | -2natog & .

0 12 345678 9ABCDEF |345 = om | = ]1ﬁ.ua _—
pox] DEMEENEEEAREDED ‘1—| ‘ =0

[wx ~| [A|H Q3@ QARG G DN Bmelog 7 ~100.0 '
S — ‘ | :_Ijv [20.00  ma j__——c
High Speed.. = At

Valoe —— _nnalc-g 4

HS-I01: (100 |2 g1 —-1 o
H5-I02: il =g i 1]

|
Hide Current I

Set

® 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 A05~A08, the input data value 0~9.99v, and current display mode 0~20.00mA;
Expand temperature input ATO1~AT04, the input data value -100.0~600.0 ;

® 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 functions

Select Model Type

for programming and testing the SG2 using the FBD Specifications
programming language. To begin a new program select | |Fessssss] (S62-20VI-D:

. . 1‘;“- = {1} Power : 24 VDC
File-->New, and select the desired model of SG2, as shown -50; {2) Input : I1-I&,21-Ad4
fght. |- BO4| | 3y output : BxTrensistor/0.S5k

: e T— {4) BEnalog : Yes
s {5) RIC : ¥es
. . . {6) PWM Output : Yes
FBD programming operatlon is same as Ladder. {7) 1KHz Input : I1-I2
{(8) High Speed Comm. : Yes
{(9) LCD/Keypad : Yes
{10)Extension : Yes
Select Type

Menu, Icons and Status Bar

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

— [Untitledl]

& FBD Version:

B File Edit Operation ¥iew Window Help 1
EIEIECIZIFIELE @M@EM JIC 2
=5 [ 6 [ [ o G Illﬁ

-8 x

BO02Z

mode: 3

Timez: 02

Cur Valuel: 0.00
Fre Valuel: 10.00

Qo1

) Bl) (5 (al) B 9 B9 1| 0 O | o) ) (9 o P (D 221 4
(B[] oA | el A (s8] | [ > | [[H]

5

Untitled! | Wer:#.# | Status:Step | OFFLINE | Model:SG2-20VT-D

| Page:1-4 ]

1, Menu: 6 menu options, including file operations, editing, and SG2 communications settings, configure the special

features, display settings, help information and other functions;

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

editor, comments Symbol Editor icon, the parameter list, etc.;

3, Programming Area: Coils and logic function blocks will need programming into the editing area, and use the

connection to connect;
4, FBD tools bar: Can choose to edit the coil and function block instructions;

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

‘ [{? H 1.| |CD|’1 I_"‘ ‘FhVI ‘ :"3| | X | LDJ logic function blocks, special function blocks, scissors operation,

deletion, and annotation tools.

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

SG2 Client Programming software can be programmed using the mouse, the following examples of program
instructions.

Click the right mouse button appears below the left screen and select Constants/Connectors, or simply click on the
FBD the toolbar (see below right), there will be all available coils icon above the toolbar.

Select All Ctrl+i

Const

nnectors

e <

Logic Blaock -

Furtion Block = [ e e e e e e e e e e e e B P

Insert Comments m E

Fipd. .. Intitled? Ver: . * Status: Stop OFFLINE Model: 5G2-20¥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:  — [Untitled2] (=13

E] File Edit Operation Yiew Window Help _Qperatia_m . View Window Help
EEEE CECCEERNRIC cEXPemeNam
EEEE®| 5 EE R E 0 D ] e R R -

Mol Qol
”
Fd

1" ” ,f
P

z >

J %

,/I ,/
3 - 1l »

i - e o ] s Y

Status:Stop OFFLINRE

| Veriw.ow Status:Stop OFFLINE | Model:S62-20VT-D Page:1-4 [ I
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Simulation Mode

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

g File Edit Qperat::m YView Wipdow Help .8 x
|Gl e B e E N e
3| B J‘ ‘. .: \f\ 1.»\. .11. T @ @ . E

Simulation mode Active circuits

change color

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

- - Show Current |
Boo3 —

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

Counses: 01
Cur Value: Z

Pre Value: 100,
~

. Display function block t
ol@ [E|[H|IO status and control 1splay ction block curren
’ 123‘ 5618 e value and preset value

test1122. zfb | Ver:s.® | Status:Fun | OFFLINE | Model:35G2-20VI-D | Page:1-A [

Active circuits

change color

mode: 5

Timer: 01
Cuz Valuel: 4{03 2 -
Pre Valuel: 8{00 Bre Wxine) 803

¥o1

_ .“ .

mode: 1
Counver: 01
Cur Valus: §

Pre Value: :ao‘\
Y

Display function block current

value and preset value

testil22.6fb | Vers3.2 | StatusiBun | ONLINE | Model:S62-20¥1-D CPagesi-h | y
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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;
H File m gperation Yiew ¥indow [slp

[ [ || Serest Medel = e haa e
1] P P [ e o [ o (B[] & [

Devla Chel+l

Baste CtrlaW

Salast A11 CErlad

@
Figd. ..
T/ Tat
I . | 10§
S— o
[t
[t
Py Pus Valuw: 3
1““1 Fie VYalusi) 9§, 20 L L
= O
wol
Lt made: i
BOOZ [———
L] T
BO03 e Fre Vaicer 196
OO
B0l
¥l
201

o _

[ = e | o R
eastl 12, gfb Terse. s Status: Stop OFFLINE | Model:5G2-20WT-D Bage: 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.

EEFCEMEEEEECEDERRICE
(] sl I [ ) | (3] o ) [ 9 s L @l @ (&) [
“Hen i
— &
miim program contral i E
""'"_". el AR
T e e Tt B
ter iy
“ass .
mede 1
Counzez: 81
By Valus: B
Fre Valus: 100
¢ 3 =
L ICL] kA Wl i (=] | I
teat 1122, gfb Verzo.m Status:Stop OFFLINE | Model:5G2-20VT-D Pago:l=A
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Parameters List:
Parameters list display coils and functional blocks which used in program and explain coil functions and tags,
function block settings and markings and other information, as shown below.

File P Operation View Window

E Select Model .

= i KeyPad Ctrl+K
EE, o

-Block List 1 Block Parameters
Undo Ctrl+Z = g
Bad PP T =D e
BOO1 Time Base: 0.01Sec
Preset Value: 5.00
4 Label:
« OP¥ ArliH  — i
Paste Ctrl+V =
I Counter v—
Select All Ctrl+i -
Clear Comments . R | > | _
Find... Close |
HMI/Text

Parameters List...




Chapter 3 Program Tools m

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 on SG2 V3
smart and side of PMO0S5 (3rd).

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

SG2V2 > PMO5 :
PMO5 (3rd)
SG2V3 — PMO5 (3rd) [—>

SG2V2
SG2V3

SG2V3

The optional PM05 (3rd) memory cartridge is used to easily transfer programs from one smart relay to another. The

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

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

2. Insert the PMOS5 (3rd) memory cartridge onto the connector as shown below.

3. From the display keypad on the face of the SG2 smart relay, select either WRITE or READ to transfer the

program to PMO5 (3rd) or from the PMO05 (3rd) memory cartridge to the smart relay.

4. K type and C type, electrify the product, the program in PMO05 (3rd) will automatically download and executed.

5. Program in different types are not compatible, here are the regulations:

A-1:
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 PM05 memory
cartridge, and updating the RTC (Real Time Clock/Calendar). Although, logic programming can be performed from
the keypad and display, it is highly recommended to only perform logic changes using the SG2 Client software.

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

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

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

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

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

Delete — Used to delete an instruction or rung from the ladder program.

The 4 navigation buttons (1« |—) are used to move the cursor throughout the functions of the SG2 display or active

program. The 4 buttons also can be set programmable input coils Z01-204 (‘1’= Z01, ‘«—’=Z02, *|’=Z03, ‘—’=204);
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Original Screen
LCD displays 4-line state

Original screen as power on

Input state
E ON PP T— T Keypad input Z01~Z04 state
2 ' ~ Z enable
X Z disable
:)utput S B Z enable and ON
ON b [] 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,DRDS current value=0, display the state of relays (I/Z/Q < X/Y
SEL+T! |[©oMeNoeTo CoRoe G o Ao AT < AQ) < Original Screen
orTd Under FBD Mode, DRD8 current value=0, display the state of relays (I/Z/Q < X/Y &M

< N & Ao AT & AQ) & Original Screen

SEL+« — |When display A05~A0S8 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 [ B[HEH[E[H[H Expansion
B ON Output state
1 OFF H._ I.nm-aﬂ g 8 s AL .._' B ON

O OFF
Expansion
module state:
B Linked
s Not Linked RTC: year month day
O Not Set

Expansion module setting: refer to Main Menu “SET”
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Other Display State
CoilsM N T C R Gstatus: (T/C/R/G display only Ladder mode)

Coils M2x~3x, Coil status
- ™| moon
(Can be M, N, !
0 OFF
T,C, R, G) .

Analog input AO1~A04: 0~9.99V

AD1=01. 0OV
ADZ=02. 00V
AD3=01. 30V
AD4=07. 04V

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

AQB=01. 36V P . ADL=05. 44mé
ress key:

AQE=0Z, BTV -, SEL+ - ADB=10. ZEmé

ADT=03. 94V <, SEL+ ADT=15. TEmé4

ADB=06. 21V < ADB=20. D0mé

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

AT01==0100.0°C AT01==0148.0°F
AT0Z= 0600.0°C presssé‘if AT0Z= 1112.0°F
ATO03= 0193.2°C :’SEH: AT03= 0379.7°F
AT04==0017.1°C - AT04= 0001.2°F

A

Expansion analog output AQ01~AQ04: 0~10.00V or 0~20.00mA
Setting voltage mode or current mode, more information to see: Chapter 5: Relay Ladder Logic
Programming-AQ(Analog Output).

AQO1=10, 00V AQO1=10. 00V
AQOZ=20, 00mA Run ARDZ=20, 00mA
ARO3= ADL W <« Stop AQO3=01. 22V
AQOd= V01 md AQ04=04, 88mA

Hidden I/O interface function:
There are 14 1/O interfaces. Each bit of DRDS current value’s low 14bits corresponding one I/O interface. When one
bit equal 1, the corresponding I/O interface is hide(mean you can’t display the I/O interface by pressing SEL+T

or T{). The table below show the congruent relationship between DRDS current value and I/O interface:

Num I/O interface DRD8 current value

0 1/Z/Q: 101~10C,Z01~Z04,Q01~Q08 Bit0:* =0 Display; =1 Display

1 XY X01~X0C,Y01~Y0C Bit1:=0 Display; =1 Not displayed
2 MI MO1~M1F Bit2:=0 Display; =1 Not displayed
3 M2 M20~M3F Bit3:=0 Display; =1 Not displayed
4 N1 NO1~NI1F 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~C1F Bit7:=0 Display; =1 Not displayed
8 R ROI~RI1F Bit8:=0 Display; =1 Not displayed
9 G G01~G1F Bit9:=0 Display; =1 Not displayed
10 Al A01~A04 Bit10:=0 Display; =1 Not displayed
11 A5 A05~A08 Bit11:=0 Display; =1 Not displayed
12 AT 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 hidden some I/O interfaces. You can setting 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...”:

EELBD ¥Yer=zion: 3. 25. 100920

File Bfib88 (peration ¥iew Help

HEE #)=
Coil Eeypad Capacity:1200 free Spis
gyubs| ¥ Ladder I/0 Display Set X i
. Display LCDr I/0 3et
# U3 [W /Y (H01-X0C,T01~FOC)
I:1]
[v M1(MO1-M1F]
zq [v MZ (MZ0-M3F)
Find. ..
Eml ¥ M1{N0l-N1F)
eplace. ..
£:1 [v Nz (Nz0-H3F)
o: 14 MWL/ Text. .. ¥ T{TO1-TLF}
"7 Smbol... ¥ C(COL-CLF)
Data Register Set. ..
Trl] 4 ¥ R{ROL-R1F)
fnalog Ouput Set. .. v
I/0 Display Set. .. G &(EL=E1mY

LB = ¥ A1{ADL-A04]
W A5({AOS-ROS
W AT{ATOL-AT04)
C:123456789ABCDEF L.J ¥ AQ{AQOL~AQ04)

T:123456789ABCDEF :J

Cancel

R:i123456759AECDEF :J

[En]3

Gi1253456789AECDEF :J
w

b 4 48| GPo] aFo] [0 il o] 4B G0l ol 4P 1! 5 [ = IR

IOnE. ZED Var .z x Statuz:Stop OFFLIKE Model  SG2-10HE-A

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

1/0 Display Set &)
Display LCD I/0 Set
W /T (H0L1~¥00, Y0170

[v M1(MOL~MLF)
[~ Mz (M20-M3F)
[v N1({NOL~NLF}
[ N2 (N20-N3F)
W T(TOL-TLF}

[ Ci{COl~C1F)

[ RIROL-R1F)

¥ G(GOL~GLF)

W AL{A0L~A04)
[ A5 (A0S5~A03)
[ AT (ATOL~AT04)
[ AQ(AQOL~AQ04)

i Cancel

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

SEL+T{ |Under LADDER Mode,DRDS current value=1750, display the state of relays (I/Z/Q <
ortl XY &M 1o N2 & T e C e G e Al) < Original Screen

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

(1) The Main Menu as SG2 under ‘STOP’ Mode.
Into ladder main function to press ESC after power on when the user program is ladder type or empty program.

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

Menu Description
PLADDER 7FBD LADDER Ladder edit
FUN. BLOCK PARANETER FUN.BLOCK Ladder function block
PARMETER RN (timer/counter/RTC ...) edit
EIN DATA EEGISTER FBD FBD display
PARAMETER FBD block or LADDER function
DATA EEGISTER CLEAR PROG. block parameter display
CLEAR PREOG. WRITE RUN RUN or STOP
WRITE FEAD DATA REGISTER | DR display
#READ »SET 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 SLANGIAGE -
RTC SET RTC setting
ANALOG SET ANALOG SET ANALOG SET Analog setting
PASSHORD PASSWORD PASSWORD Password setting
LANGUAGE LANGUAGE LANGUAGE Select the language
2INITIAL AL LR INITIAL initially set Edit method
(2) The Main Menu as SG2 under ‘RUN’ Mode.
>LADDER SFED LADDER FBD
FUN. BLOCK PARANETER FUN.BLOCK
FARAMETER STOP
STOP DATA REGISTER PARAMETER
STOP
DATA EEGISTEER WEITE
e 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
|2| 3 |4|5 Jél?l 8 | Column
Line 1 | W01 -c04—t01-PTO1
2 | Nol—mo02—(Co1| _____ T ;
| p————ro1 | LCD Sereen |
4)#3{01_[3_0.04_(@01
e K I__i‘_zn ___________
i Character position I i Digital position i

Press the Button

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column)
2. Qxx = space = Qxx (only for digital and character position of 8 column)
3.7 = Space= T (all available but the 2,4,6 column of the first line)
1 1
SEL, LLleoeXeZeQoeoYoMeNeDe Te Ce R e G I (the cursor located at 1, 3, 5
then T/ column)
2Q0eYeMeNeTeCeReGeHe LePe S ASeMD e Ple MX &
AR < DR & MU <Q (When the cursor located at 8 column)
3. (e Ao 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-GoHoLoPoS—ASo-MDePIoMX—-AR-MUT...

rl 1 ré 1 r SU=SU 1 rl 1 r2 1
it | 1014 01.00 | 1 | | &o01 v | | |
l00.00  FrO1 | 000250 fCo1 | 00:00 |ROL | a02 v ko1 | HHO1
L 4 L 000200 4 L oo:00 4 L 00.00v 4 i 4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | ko1 14 | | 00000 Riop | 00001 Riop
|1 1 Ho0 | 00250 }PO1] |Low]Q01-Q01 }SO1 | 00000 FASOL | 00001 HIDO1
Wog-og L poooo 4 L 4 L 00000 4 L oooo1 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.014 1 L 00000 4 L o000 4 1 L pro1
Function PI and AR, more key display:
r 1 r 1 r 1 r 00000 4
| 00000 Rioe | SEL+ « /> | 00001 Riop Lowl 00000 Wop | QET. 4+ ¢/ |Lowl 00010 Hiop
| coooo fPIO1 > | 0000, 1FPIOL Lowl] 00000 FAROI|————— 5. 1Low] 00.01 FARO1
Logo.o1d 1 Lopo.otd 2 Lotooo 4 1 Logooop 4 2

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

PARAMETER

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

This time if cursor flicker on “T”, press “T /4. Function blocks display in sequence:
TeCoRGHAS-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 NX01 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= 000.01Sec 1 1 ML= 01000 1{ | V2=DRO1
Function PI and AR, more key display:
PIO1 PI01 NX01 ¥01
il SHL 4+ «js | 0= 00001 ooy SEL+ «/— | V3= 00000
PV= 00000 |———— | Ti= 0000.1Sec ¥2= 00000 > V4= 00000
Ts= 000.01Sec 1 Td= 000.01Sec 2 1 2

Under FBD mode, Press “SEL” key, Block which used in program displays in sequence.
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RUN or STOP
(1) RUN Mode (2) STOP Mode
RUN B 0 NE VQW
>YES =0= >YES aoe
N0 VA | & A
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
DRO2= 00000 DRO6= 00000
DRO3= 00000 SEL+ 5 |DRO7= 00000
DRO4= 00000 DR08= 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 »H0

(1) ~(3) Now Press:

EEAD

TES
2H0

Tl

Move the cursor

OK

Execute the instruction

ESC

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

content default
I0 SET a1 §|ID SET 01 |- [ID setting (00~99)
REMOTE I/0 N |[REMOTE IO N - |Remote I/O Mode
BACKELIGHT T (N:none M: Master S: Slave)
N EFEFF v [||IBACK 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)
& i ¥ |[VOALARM J - |Siren setting when is not available to Expansion
Z SET x I/O Points (\/ :Yes x:No)
R3485 SET C KEEP y = |in stop/run switching, Counter Present Value
DATA EEG. ] 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)

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 /4’ 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 IO 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 1/0 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 8: 20 Points RS485 type Models Instruction.



Chapter 3 Program Tools

(5) RTC SET
RTC SET ¢#3.0---. .
- * Firmware version
| -2009. 0628 ar
Xea nockh day ~® Week hour minute
Now Press
™ Enter RTC setting or Daylight saving setting
SEL Begin to input parameters
‘SEL’ then ‘<—/—’ Move the Cursor
et s Al 1. year=00~99, month=01~12, day=01~31
SEL’then ‘T4 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

RTC precision:
Temperature Error
+25 =+3s/day
-20 /450 =+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 QSSRERSN View Help

BEE

(&[] [ [ B ] ]

Simulator
SR St Simulator Control
Symbiol:
Fun Ctrl+E Time Set
% zed ¥ Stop Ctrl+T Week
I:12345
Hour:Minute g
Z:1234 Quit Ctrl+y
Year.Month.Day | . | . |
H:12345
Daylight saving
Q12345
Mode: |NO b
RIC Set. .. .
. unmer
T:12345 Analoz Set. ..
. HM: | J D: | J H: | J
M:12345 Tisieme

Language
Ti12945 Module System Set. .. n: D:

Link Com Port...

Cr112345pVBYEECTEY 0K Cancel

Editrule:  M: Month range 1~12;
D: Week range 0~5, means the 0 to S5th Sunday of the setting month and 0 said the last Sunday of the

setting month;

H: Hour range 1~22; summer hour and winter hour are the same.
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2) Keypad
RTC SET Vx.x SUM/WIN SET SUM/WIN SET
2009.05.07 Press | |NO Press SELtwice _ | EUROPE H: 01
. Display tixed < . a
Thur 11:16 None SN M:02 D:00
EUROPE standard
AT | WINTER M:09 D:00
SUM/WIN SET SUM/WIN SET
Press SEL once | USA H: 02 Press SEL once OTHER H: 01
Display fixed = Yo N.02 D:02| Display edit menu” SN W:01 D:01
TUSA standard
RARCH 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:05 Dol
WINTEE M:10 D:o0 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~A8...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 v
—_—
0000 ikl
Now Press

SEL 1. Begin to input numeral

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

2. Back to Main Menu.

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

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

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

No H coil ON H coil ON

Menu A Class B Class A Class ‘ B Class
LADDER N N N
FUN.BLOCK \ \ \
FBD N N N
PARAMETER \ \
RUN/STOP N N
DATA REGISTER N N
CLEAR PROG. N N N
WRITE N N N
READ N N N
SET N N
RTC SET

ANALOG SET N N
LANGUAGE N N
INITIAL N N N

\: cannot accessed under password protecting
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(8) LANGUAGE (Selection menu language)

Now Press

ENGLISH -  English
FRANCAIS > French
ESPANOL - Spanish
DEUTSCH - German
PORTUGUES -  Portuguese
> fé_j‘[flg |:F :5? J - Simplified Chinese

POLSKI -  Polish
TVCCK M * - 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 “” 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 and Function Block Diagram (FBD))

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

T ———
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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
ROM ERROR System ROM/Flash memory check error STOP SG2
Vpd ERROR Power down circuits check error STOP SG2
PROG ERROR Ladder / FBD code invalid in EEPROM. STOP SG2
LOGIC ERROR | FBD code logic check error STOP SG2
EXT. ERROR Expansion I/O error (When disable I/O alarm in “SET” of the main STOP SG2
function, The alarm cannot appear.)
COMM ERROR | RS485 type communication error Warning only
RTC ERROR RTC check or work error Warning only
EMPTY PACK Memory pack is empty, when reading from the memory pack. Warning only
MEM.ERROR Memory packs check error, when writing to the memory pack. Warning only
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SG2 inner data type

Chapter 4: Parameter passing

Passing Parameter OUL OF FANQE .......oveiiieeicec ettt re e e s teereeseestesteeseese e eesteeseeneenaesneeneens
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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 B0O01 (G01) automatically as 2.34V, Passing to B002(T01 time base is 0.01s)
automatically as 2.34s, Passing to BO03(T02 time base is 0.1s) automatically as 23.4s, Passing to BO04(T03 time base

is 1s) automatically as 234s, Passing to B0O05(C01) automatically as 234:

Ai0s AQO1

Ai ol A
BOO1 i. ]E

mode: 1

Analog: 01

Cur Valuel

Cur Value2 Eooz
Bef Value: 0. H

5 ;

mode: 1

Timer: 01
Eooa

Car Valuel:
: Pre Valuel

mode: 1

Timer: 02
Cur Value=l:
Pre Valuel: Bo03
@
BOOS

mode: 1
Timer: 03
c Cur Valus
Pre Valusg
mode: 1

Counter: 01

Cur Value: 8
PFre Valus:|
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Example2:

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

When B006(MD01)=430, MDO01’s inner value 430 is passed to other function block as preset value. Passing to AQO1
automatically as 4.30V, Passing to B001(G01) automatically as 4.30, Passing to B002(T01 time base is 0.01s)
automatically as 4.30s, Passing to BO03(T02 time base is 0.1s) automatically as 43.0s, Passing to BO04(T03 time base

is 1s) automatically as 430s, Passing to B0O05(C01) automatically as 430:

Bool

mode: 1
3 Analog: 01
Cur Valuel: EBOO2
HD:-01 @ Cur Value2: -
Cur Value: Ref Value: 0.00
Fre Valuel: 123 \ﬂ
Fre Value2: 7
v I

Enoz mode: 1
Timer: 01
Cur Valnel:
Pre Valuel
L
mode: 1
Timer: 02
Cur Valuel:
BOoo4
Fre Valuel: ﬁ
\ﬂ
BO0S mode: 1
Timer: 03
c Cur Valuel;
Fre Valuel
mode: 1

Counter: 01

Cur Value:
Pre 7."=.1|.1.



Chapter 4 Parameter passing

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
B002(TO1 time base is 0.01s) as preset value. 30000 is greater than upper limit of TO1 9999, so automatically as
99.99;

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

Passing to BOO4(AR01) as preset value. The number 30000 is greater than upper limit of AR01 20000, so

automatically as 20000;

MOl
‘m E0OLl EODg
M ’ ﬂ

MD: 01 mode:

Cur Walde: 20000 Timer:
Fre Walwel: 20000 Cur Ualuel [ ]n}
Fre ValueZ: Fre Walugl: 27.29

Fre VWalue?: 1 E002

mode:

Eounte: ol

Cur Ualue

Fre ifalu SDDDD

Eo0g
mode:

&F.: Dl

Cur I
Lewel

MaxL: D
St3p: 0
Bate: 1l

Fain: 000
Off=et: 0
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Example2:

When ATO01=-100.0, ATO1l’s inner value -1000 is passed to other function block as preset value. Passing to

B002(T01 time base is 0.01s) as preset value. -1000 is less than lower limit of TO1 0, so automatically as 00.00;

Passing to BOO3(CO01) as preset value. -1000 is less than lower limit of CO1, so C01 preset value automatically as 0;

Passing to BOO4(ARO01) as preset value. -1000 is not out of data range of ARO1 -10000, so automatically as -1000;

ATOL1

E00Z

’

walueg=100.0

g

mode: 1
Timer: 01

Cur Waluel: 0 00
FPre Ua.luel:

E00z:

mode: 1
Counter: 01
Cur falue: 0O

Fre U;1

E003

mode: 1

AR: 01

Cur Walue: 0O
Levelli‘lllil'
LewelZ: T
MaxL: 0

St3p: 0

Bate: 1

Fain: 0,00
Off=et:0
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Chapter 5: Relay Ladder Logic Programming
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65

Common Memory Types

General SET RESET PULSE N.O. N.C.
Number
output output output output contact contact
Symbol [ A v P 41k -+ | N.O/N.C.)
Input . S
I i 12(101-10C/i01-10C)
contact
Keypad
. V4 z 4(Z01-Z204/z01-z04)
input
Output coil Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Auxiliary
m 63(MO01-M3F/m01-m3F)
relay
Auxiliary
N N N N N n 63 (NO1-N3F/n01-n3F)
relay
Counter C C c 31(C01-C1F/c01-c1F)
Timer T T T t 31(TO1-T1F/t01-t1F)

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

depending on each SG2 model.

Keypad inputs (Z Memory type)
The SG2 keypad input points are designated Z memory types. The number of digital Z input points is 4 depending on
SG2 H type model and RS485 type model.

1/0 NUMBER: 0
I1/0 ALARN
JC KBER- X,
“AZSET . v.
| 1..123466789ABC.
2:1234 .. v
Q.12345678
STOP Thur 08:43

Outputs (Q Memory Type)
The SG2 digital output points are designated Q memory types. The number of digital Q output points is 4 or 8

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

Iol

Qol
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Auxiliary Relays (M memory type)

Aucxiliary relays ate digital internal memory bits used to control a ladder logic program. The auxiliary relays are not
physical inputs or outputs that can be wired to any external device, switches, sensors, relays, lamps, etc. The number
of Auxiliary Relays M is 63. Since auxiliary relays are internal bits within the CPU, they can be programmed as
digital inputs (contacts) or digital outputs (coils). In the first rung of this example, auxiliary relay MO1 is being used
as an output coil and will energize when input 102 turns on. In the second rung auxiliary relay MO1 is being used as
an input and when energized, will turn on outputs Q02 and QO03.

Inz MOl

001 4{ I @
MOl Qoz
002 4{ I Q

Qoz

003 CH

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

Keep” can be set by the two ways below.

Nodule 5S5ystem Set rs_(|
Set ID Remote I/0
AC100~-240V Input 6x AC
f» MO
Current ID: 1 .

(" Master fi

New ID(00-99): 1
~ 5lave TECQ

set Expand I/0 Others ID SET 01 9 ow

A (P 1 ke REROTE 1/0 N Q e
[ C Keep BACKLI x o

[ Back Light q1_KEEP & A

[ I/0 Alarm

[T Z set
SG2-10HR-A
R34585 Set DE. Format 3et
Comm. Mode: |8/N/z2 = & Tnsigmed . Output 4% Relay /88

EBaud Rate: |38400 - ("~ Signed

Special Auxiliary Relays: M31~M3F

Code Signification Description

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

M32 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 ATO04 flag Output ON when the fourth channel of SG2-4PT is error

M38~M3C | Reserved

M3D Received flag

MODBUS function using

M3E Error fl
rror tlag (MU instruction)

M3F Time out flag
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Auxiliary Relays (N memory type)

Aucxiliary relays N is the same to auxiliary relays M, but it can’t be kept when the smart powers down.

In the first rung of this example, auxiliary relay NO1 is being used as an output coil and will energize when input 103
turns on. In the second rung auxiliary relay NO1 is being used as an input and when energized, will turn on outputs

Q04 and QO5.

Ioz NoOl
o0 O

NOl Qo4
o0s O

Qos

o0e O

Timers and Timer Status Bits (T Memory Type)

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

I03 TOl
ooo.o
ool O__ {DDE 0 }
TOL Qo4

Counters and Counter Status Bits (C Memory Type)

Counter status bits provide the relationship between the current value and the preset value of a selected counter. The
counter status bit will be on when the current value is equal or greater than the preset value of a selected counter. In
this example, each time the input contact 104 transitions from off to on, the counter (CO1) increments by one. When
the counter reaches the preset of 2 counts, the counter status contact CO1 turns on. When CO1 turns on, output Q05
will turn on. When M02 turns on counter CO1 will reset. If M09 is turned on, the counter will change from a count-up

to a count-down counter.

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

MOz
col Qos
o0s O3
Moz
oot O
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Specialty Memory Types

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

Number

output output output output contact contact

Symbol [ A v P 1F -/ IN.O/N.C)
Lo Hi Used in function block

Expansion input coil X X 12(X01-X0C/x01-x0C)
Expansion output coil Y Y Y Y Y y 12(Y01-YOC/y01-y0C)
Differential (one shot) D d
RTC R 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)
DATA LINK L 8(L01-L08)
SHIFT S 1(S01)

Positive input Differential Instruction (One-Shot)

A positive input differential instruction, or One-Shot, holds its status ON for one CPU scan when the preceding series
contact transitions from OFF to ON. This transition from OFF to ON is called a Positive Input Differential.

I0l T) | QoL
005 [ |
101 OFF S
OB
D OFF OFF
:H: one cotnpelet scan period
I I
O
Q01 OFF OFF

Negative Input Differential Instruction (One-Shot)

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

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

I01

Qol

[

006 I
101 oFf | N OFF
O
d OFF OFF
:H: one compelet scan penod
" I
O
Q01 OFF OFF
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Output Instructions

Set Output Instruction (Latch) (A)

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

IEll 1 Qol
007 | 1
101 OFF ON OFF
O
Q01 OFF

Reset Output Instruction (Unlatch) ()

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

instruction to remain ON.

Iﬁl Qo1
Q08 | l
01 OFF ON OFF
Q01 ON
OFF

Pulse Output Instruction (Flip-Flop) (P)

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

009 | r

103 OFF OM | OFF  |oM| OFF ON|OFF

103

204 O OFF O COFF
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Analog memory type

Analog input | Analog output | number
Analog input A 8 (AO1~A08)
Analog input parameter v 8 (VO1~VO08)
Temperature input AT 4 (ATO1~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 (PIO1~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, ATO1~AT04, AQ01~AQO04) and current value of functions (TOI~T1F, CO1~CI1F,
ASO1~AS1F, MDO1~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 a total of 31 separate Timers that can be used throughout a

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

relay if “M Keep” is active, but the other Timers’ current value is non-retentive. Each
Timer has a choice of 8 operation modes, 1 for a pulse Timer and 7 for general
purpose Timer. Additionally, each Timer has 6 parameters for proper configuration.

The table below describes each configuration parameter and lists each compatible

memory type for configuring Timers.

&
o

_®_
©
®

Symbol | Description Compatible Instructions Range
Timer Mode (0-7) Input 101-10C/i01-10C
Timer Unit 1: 0.01s, range: 0.00 - 99.99 sec Keypad input 701-Z04/z01-z04
2:0.1s, range: 0.0 - 999.9 sec Output Q01-Q08/q01-q08
3:1s, range: 0-9999 sec Auxiliary coil MO01-M3F/m01-m3F
4: 1min, range: 0 - 9999 min Auxiliary coil NO1-N3F/n01-n3F

ON: the Timer reset to 0

OFF: the Timer continues timing

Expansion input

X01-X0C/x01-x0C

Expansion output

YO01-Y0C/y01-y0C

Timer current value RTC RO1-R1F/r01-r1F
Timer preset value Counter C01-C1F/c01-c1F
Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1F/t0O1-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.

101 TO1 o
002 [ [ } 101
@ 101  OFF ON OFF ON OFF
Tol  OFF On OFF (o1 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 status bit TO1 will be ON when the current value

is 5.

Q | v | m |w T lc 4]

Select Coil No. Qutput Type

T |01 vl {OL~LF} i‘[ (‘:P

Function

: Hode 1 vl (0~6: -[, 7: P)
@ On-delay timer mode 1

Enable ' |

Output | ]

TOl 1 Tine Base:m

3 Q000 Current va.lue:l Sec
TOl
00o0s Preset Value:|0005| Sec

Preset "I‘y'pe:IN 'l I—

Direction 3et Reset Input

Contact . Contact » ”_

[1):4 | Cancel |

—pl— @ —p | enable reset relay

Timer starts operating R e

Timing enable relay OFF ON OFF

tune up, OFF @ ON OFF

output temjnal('mlmTlF)

t = Timer prezet value

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

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

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

status bit TO1 will turn off when 101 is ON.

Edit Contact/Coil

T (o1 | (01<1F)

Function

O

1 @ le pll = D
®

CH

Enalde :
| Iy

Resat 14+ M

{En ] e

Oritpial I 1

2 Tims Base:|1SEC ﬂ
3 onoo 101 Current Value: SEC
i 0005 Presar Valus:/ 0005 SEC
Presst Type:|i ¥

Direccion Sec Fessr Input

Contact [-_3 Contact f-I _ﬂ [UE

o |

enable reset relay >l R e I ‘ < enable reset relay
present value =0 @ present vale =0

OFF ON ON OFF
—» {1 (e <4 2 P

time up OFF @ t=11+2 ON OFF

output terminal (TO1~T1F)

@ OFF ON OFF
enable reset relay

t = Tumer preset value

tuning 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

a | ¢ | % | m

Timer Gutpur Type

T e Al

£ [ 7] torm Fet s
FuBcTion

Mode [3 | (0«6 =[, T: P}

O
® ® et i i 4
®

9 9

Enahle I t
n i ’
ﬂ':!p::l I I

Time Base:|15EC |

101 3 2 Currene 'Jﬂue:l SEC
¥ [5;{; } To1 Presec Valses{ooto s
101 praser Tm:m |
Direction Set Reset Input
Contact | ~] [ Contact [1 :. [a1

OR I Cancel

enable reset relay | @ - enable reset relay
prezent value =0 Timer start operating present value = 0

Timing enable relay OFF O OFF

Tﬂmﬂgupcrmqm& ON |‘—@t> —»| OFF

output terminal

@ enable reset relay OFF

t = preset value

Titning enable relay  OFF QN OFF | 8]0) | |ON| OFF
A .o OFF R A -+ t
Tining up, "=/ 1.T1F) O | -
sutput termminal R »

@enable reset relay OFF | O | OFF

t = prezet 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.



Chapter 5 Relay Ladder Logic Programming

Timer Mode 4 (OFF-Delay)

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

of 10 seconds.

Edit Contact/Coil X
e Jr | |z T |o <]

Timer Output Type

& -[ C
T |o1 w| (01~1F)
 Zec C P

Function

@_ Mode |4 -rl (0~6: —-[, 7: P)
@ —@ Off-delay timer mode 2

Enable | '
— [ —
Output | I

Time Base:[1SEC  v|
TOl ‘: ‘ Current Value:]—- SEC
’ 1.'.:;;.; TOl Preset Value:W SEC
I0L Preset Iype:m [_

Direction Set Reset Input

Contact I - I Contact |1 vl IT

OK I Cancel ‘

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

present value =10 present walue = 0
Timig enable relay OFF ON OFF
Time up, (TO1~T1F) OFF oM OFF
output terminal -« ¢ .
OFF

enable reset relay

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

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

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

TO1 will continue as long as its rung remains true.

Edit Contact/Coil @

a | ¥ | u | T lc  4/»

Select Coil No. Output Type
[__I -
T ol +| (01~1F)
& { D,

Function

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

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

Enable _| L:
Output __JTL LTl

Tine Base:m
Current Value:[i Jec
-l 3 illu.‘.lt] Preset Value:W Sec
0010 A Preset Type:m [_

Direction Set Reset Input

Contact \ | | Contact | ”—

| [1]74 | Cancel ‘

enable reset relay A enable reset relay

present value = (I present value =

Timing enable relay

Time up,

output terminal (T01

~T1F)

t = preset value

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

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

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

Edit Contact/Coil X

Function

Mode Ia v (0~6: -[, 7: P)

o
o le | mil
o4 @

Enable | |
Resct | |
Ouwput _ [T

Time Base:llSE:c vl

TOl 6 Current Value:l_ SEC
- IE;:JIJ]J TOl Preset Value:lomo SEC
101 Preset Tm:m I_
Direction Set Reset Input

Contactl " Contact |I v”?

| 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,

Output terminal (T01-~T1F)

enable reset relay —l

t = preset vahie

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

e v |z |w ] K 112

Select Coil No. Output Type
C -
T |01 I (01~1F)
= c &P
Function

Flash timer mode 3

_®_ mode [ | (0-6: -, 7: )
O,
®

] L
Tx 2 o p2f oo 2
TOl To2
Time Base:[0.15EC v|  [0.15EC ]
TOl 7 ? Current Value:| Sec 1 Sec
F4 000.0 24000.0

{002 s } TO1 [001 0 ] T02 Preset Value:|002.5 sec [001.0  sec
TOZ T02 Preset Type:[N || |
Direction Set Reset Input

Contact Contact I—

| 0K I Cancel |

enable reset relay enable reset relay

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

titning enable relay

tl| t2

Titner up, (T01-T1F)
output terrminal

Timner 2 | | |
t1 = preset walue of the first timer

t2 = preset valueof the second timer

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

The SG2 includes a total 31 separate counters that can be used throughout a

program. Each counter has a choice of 9 operation modes, 1 for pulse counter, 6 for

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

configuration parameter and lists each compatible memory type for configuring

counters.

Common Counter

e
o

_®_
©
©

ON: counting down (...... 3,2,1,0)

Symbol | description Compatible Instructions | Range
Counting Mode (0-6) Input 101-10C/i01-10C
Use (I01~gl1F) to set counting up or down Keypad input Z701-Z04/z01-z04
OFF: counting up (0, 1, 2, 3...... ) Output Q01-Q08/q01-q08

Auxiliary coil

MO1-M3F/m01-m3F

Use (I01~g1F) to reset the counting value
ON: the counter value reset to 0
OFF: the counter continues to count

Auxiliary coil

NO1-N3F/n01-n3F

Expansion input

X01-X0C/x01-x0C

Expansion output

YO01-Y0C/y01-y0C

Counter current Value, range: 0~999999 RTC RO1-R1F/r01-r1F
Counter preset Value, range: 0~999999 Counter CO1-C1F/cO1-c1F
Counter Code (CO1~CIF total: 31 Counters) Timer TO1-T1F/t01-t1F

Analog comparator

GO1-FIF/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
C0l  OFF Ol OFF Ol OFF
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Counter Mode 1 (Fixed Count, Non-Retentive)

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

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

R T e e X
¥ | » | w | T c e 4f»

Counter

C |o1 w| (01-1F)
Function

—@ - mode [ ~| (0-8)

Counter without overtaking and without
power down retain current walue

P

Pre val=20

Cur val [E |13 11T T2 (2100 (o Tolsbakabils bk
(5)

- © 1

[P |
Dhatput 1 1

Current Value:
col IH 1 Preset Value:|000020
01ld 000000
Preset Type:|N ¥
oooozo [ ©0% =
T02 Direction Set Reset Input

Contact M w |01 Contact (I - I?

¢

Q= 1 i}
@ 20 !

T T T TrT T T r Tt T rTaA T T TTT T T T AT T T T
(9 lolelolrlitziziilitol ligliglzgl 201 20 o) 20\ 20! 20!

-
Input count pulse |_ -lL_d_ :I

@ OFF ON OFF o

@ ON OFF ON
OFF ON| OFF ON OFF

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

RUN and STOP. The init value is 0 if the counter configured as counting up, else, it is preset value.
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Counter Mode 2 (Continuous Count, Non-Retentive)

Mode 2 Counter will count up to a fixed preset value and continue counting after the preset value, but it won’t count when the
current value equals 0 if it’s configured as down Counter. Additionally, the current count value is non-retentive and will reset
to init value on a powering up to the smart relay or switching between RUN and STOP. In the example below, the counter

will continue counting after its preset value of 20. Counter status bit CO1 will be ON when the current value is 20.

X

Edit Contact/Coil

¥ | u | w | T c |2 >
Counter
. - ¢ |or | (01-1F)
®_ Function
Mode v (0~8)

Counter with owvertaking and without
power down retain current value

O,
O,

?

Fre vab=di
_® (SRR 2 oy i e 8 e o o o
e ANITOTLIannT
e  mEE | T
Resen l_
Tratpul _]—'—'—'—‘—I_I—I_
col z
MOld 000000 I—_|
000020 col Current Value:
I02Z Preset Value:|000020

Preset Type:|HN * ’_

Direction Set

Contact |M w | |01

Reset Input

Contact m ’F

20 !
S5, S il v Komwie) peminy feabel e el Kl prcrl o I ipet ot ety feplenl wciten el wiule

@ |

0119119\ 201 201 211 211 201 201 191 191 181 181 01 9 1191191201 0 | 20!

Under this mode, Counter will continue counting after reaching preset value if it’s configured as counter up. But it

input counter -—T==r-

BLE AL CEERE B
&) s ON OFF ON
) OFF -
OFF ON OFF ON | OFF |&| OFF

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

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

is power up. If the counter configured as counting up, the init value is 0, else, it is preset value.
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Counter Mode 3 (Fixed Count, Retentive)

Mode 3 Counter operation is similar to Mode 1 except its current count value is retentive when Counter powers down. So, the
current value won’t be init value when Counter powers up, but be the value when it powering down. Mode 3 Counter
will count up to a fixed preset value and stop counting at that value, or stop counting when its current value is 0 if it’s configured as
down counter. Additionally, the current count value is retentive when the smart switches between RUN and STOP if “C Keep” is
active. In the example below, the counter will stop counting when it reaches the preset value of 20. Counter status bit CO1 will

be ON when the current value is 20.

Edit Contact/Coil 3

Y | m | w | T c lr 4]

Counter

C |01 v| (01~1F)

P

Function

_® N
@ Hode ﬂ (0-8)
O

Counter without overtaking and witch
power down retain current value

?

Fre val=20
_® Curl | EIEETTLTE DT etk Rl
SIS w8 1 e L B S R
D v e
= S e
Chuipat n r_l

e

col i Current Value: ﬁ
pro14 oooooo | o Preset Value:[000020
0oo0zo Preset Type:m I—
10z Direction Set Reset Input

Contact [ - ]F Contact |1 - ’?

oK | Cancel I

This mode is similar to mode 1, but:
The current counter value will keep on a loss of power when the smart status is RUN;

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



Chapter 5 Relay Ladder Logic Programming

Counter Mode 4 (Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is
retentive and will keep its current count after a loss of power to the smart relay. Mode 4 Counter will count up to a fixed
preset value and then continue counting after the preset value, but it won’t count when the current value equals 0 if it’s
configured as down Counter. Additionally, the current count value is retentive when the smart switches between RUN and
STOP if “C Keep” is active. In the example below, the counter will continue counting after its preset value of 20. Counter
status bit CO1 will be ON when the current value isn’t less than 20.

Edit Contact/Coil )

T Im |m IT c [ «l»]

Councer

c !gj, 'rE {01l~1F)

@
® T e
GH @

Counter with overtaking and with power
down retain current value

_® A o T T T G O T

[ [ priTee | —
LR ]_

4 [ =]

col
MOld 000000 Current Walue:
0000Z0 col Preset vulm:[ﬂWﬂZB
IozZ Presec Type:|N v”
Direction Set Reszet Input

Contact | |0l I:Ont.ﬂ.ct.[I | |0z

L1]:4 | Cancel |

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

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

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

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

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

Edit Contact/Coi1l g]
LA . S R b c | 4lv]
Counter

c |o1 =| (01-1F}

P

Function

@ Hode (1-8)
With overcaking and without power dowm
Compare Counter
@

P

v [EENTETHT R R AT 6 G
—@ “ AT

R e SRS o BAAE:

Current Value: {

col 5 Preset Value:|000DZ0
01 _____ Preset Type:|N j

ODD DZD Cnl Direction Set Reset Input
I02 Contact [y j o1 Contact |1 1“0;

s
©

=&

® 20 :

TaATTTTT T T Tt T T T T T rI T T TTT T TT T AT T T T

() 1011911920\ 201 21\ 211 201 20\ 191 191 18V 18119119V 201 01 01 g ) g}
input count —_———r-
pulse |__j|__JI_:|

@ OFF ON OFF O

@ OFF ON
OFF O OFF O OFF

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

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

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

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

the current value isn’t less than 20.

Edit Contact/Coil m

¥ |n N T (s | ik

Counter

‘@ £ [or w] (01amy

Fanction
(:] Hode [¢ ~] (0-8)

With cvectaking and with power down
r;-)_‘ @ Compare Counter
_@ e CAAEECRITLERILERET

Splpipipemppipipigliy
G il

@

—
—
el T

Current "HJ.'W:::.

col 6 .
H‘Q.]_ QOQQo0 Preser Value; 00D0ZI0
|: Qooozo col Freast T\mrl;i__—:
I02 Dicection et Feset Inguc

Contact (g -i i Contact (1 = | o2

) 20

TaATTTTT T T Tt rT T T Tt Tt rTA T T TTT e T T
@Hodel&‘?&ﬂO:I:}:z:EIS: Ly by ettt zl 2y s
r—- T Tttt T T T T It rY|T T T r 1T T
@D Hode3ea6) 0} 1111 21213) | | | | | 13141415151 6]
mput count pulse |_ :I___Jr__:l |-
1 _
power supply switch O OFF O

6]
@

This mode is similar to mode 5, but:
The current value is kept on a loss of power down to the smart when it status is RUN;

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

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and [02. These can be used as
general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high speed
counting.

High Speed Counter Mode 7 (DC powered versions only)

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

terminals 101 or 102 for forward up-counting to 1 KHz Counting Mode (7) high speed counting

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

example below shows the relationship among the Current Count Value, range: 0~999999

numbered block diagram for a Mode 7 Counter, the Preset Value, range: 0~999999

ladder diagram view, and the software Edit Contact/Coil Counter Coil Number (CO1~CIF total: 31 counters)
dialog box.

@ Edit Contact/Coil
¥ | | |z c |z Al»

@ Councer
colL
:5 101 |:||:||:||:||:||:| col I |C-1 j [01-1F)

050000
—@ FuncLicn

Mode |7 _-l-l {a-8)
@ =7 Scale Input Counter

(s) 050000 1 TR
g T T 1 \ T T 1 T 1

L} 1
(;) P 2 0 2 L] e :49999Lsoooo{'.soooo';soooo; g i R 1 n AR A TS SR AR A

-———f——— P 1
olm mreml _ wlE -

i : ] ON OFF ON —

i 6 i OFF O OFF Cureent Value:
Preset Value:|005000
Preset Type:|i T

Inpuat L1512 Reset Iopat

Contact r Contact |m = l?

| 4°4 I Cancel |
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Example QO1 output ON with CO1, and Q02 output ON with scan time.

103 co1 | 7 ‘
| 101 nooooo
004 | {::>" ooo1oo [ CO1
MO1 ‘
co1 Qo1

ws [ Cn

Preset 100

Carrent | 0 F 1 i1 22 f.i. {9 i9 fi100{100i100§100f{100i100i100f 0 {0 i 0 |
S S (S S SN 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

Symbol | Description

terminals 101 or 102 for fq d up- ting to 1
crminals o of Torware tp-counting 1o Counting Mode (8) high speed counting

KH i t 24VDC high d input signal.
# maximum a 1811 speec tput sigha High speed counting input terminal: 101 or 102 only

The selected Counter Coil (CO1-C1F) will turn ON
¢ selected Counter Coil ( ) will turn Counting interval time: 0~99.99 sec

hen the pulse count reaches the target “Preset ON”
W pu " & Counter ‘on’ preset Value, range: 0~999999

1 d in ON until the pul t h
value and remain Uit the pulse coumit reaches Counter ‘off” preset Value, range: 0~999999

the target “Preset OFF” value. Th ter will reset -
© target Trese vate. he counter witt rese Counter Coil Number (CO1~CI1F total: 31 counters)

when the preceding rung is inactive. The table below

describes each configuration parameter for High Speed Counter Mode 8.

it Poneee/ Pl Ed
¥ | | | c I

Counter

C |op w| (01~1F)

Function

vode [z w| (0-8)

1K Hz Input Counter

_@ Faved tme = Oin=d Dff=2
PR 4 ki [
S iy 15— & 13 1 #

Traput

QO
@@@{

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

Current Value: | |

Preset Value:|00000S |ooooos|  ofr
Col 8 OFF Preset Type:[N v || v =]
1011 00.10 Input I1/I2 Reset Input
ooooos [ ©02 contact [ —][or contact [ ][
000003

OK | Cancel |

®

I

G Ul | S
Ca

i
%
-

s i els | eils | 6ds | o0Is | 0Ols
’ 5 1 4 3 4

S

OFF O OFF
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Real Time Clock (RTC) Instructions

The SG2 smart relay includes a total of 31 separate RTC instructions that can be used RTC SET V3.0
throughout a program. Each RTC instruction has a choice of 5 operation modes, and has 10 2009, 06, 76
parameters for proper configuration. The initial clock/calendar setting for each connected SG2 Fri. 10:-11

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

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

©00
©00
©

RTC Mode 0 (Internal Coil)

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.

Edit Contact/Coil E|

X | w |t |e R le LI
Real time clock
D R |01 «| (0Ll~1F)
Function
tode [ ~| (0-4)

Internal Coil

Frable I 1
Rx | |
Il ROL
001 I D-[ } ROl Veek (On->0££) 1| = =l
Curcent Value;,i
Preset Vﬂlue:’_: '_On I_: '_OEI!

{hour:minute )

ON
101 OFF OFF

QN

R0l OFF OFF 0K | Cancel
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RTC Mode 1 (Daily)
The Daily Mode 1 allows the Rxx coil to active based on a fixed time across a defined set of days per week. The

configuration dialog below (example 1) allows for selection of the number of days per week (i.e. Mon-Fri) and

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

Example 1:

On

ONONO
© 00O

Edit Contact/Coil

H

X
)

| w |t lc R le

Real time clock

R |op =| (0L-1F)
Function
Mode 1 - (0~4)

Every day action mode

Week (On->0££) :[10 ] -=[m ~]
Current Value:

Ii
Preset Value:IUﬁ :IEIU On Il?| H IUI:I 144

POL MO-FR
] - 10-07 (hour:minuee)
08:00 ROL
17:00
| L1):4 I Cancel
Weelk Monday Tuesday  Wednesday ... Friday Saturday Sunday
Tiue 200 1700 800 1700 00 17.00 200 17:00
ENABLE | ; ; ; ; ; |
Rnnompm__J | | | | | | |
Example 2:
Weelk Ionday Tuesday Wedne sday Friday mhday Suday
@ 1 Time §00 1700 &00 1700 s00 1700 g:00 17:00 500
T ®| 1o o C
®: @| 1700 | ENABLE ; § § § ; ;
®: @ 500 ' |— —I '
En Output
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Example 3:

Weels IWlonday Tuesday Wednesday Friday retriy Sty
@ 1 Time g00 1700 &00 1700 800 1700 g00 1700 800 1700 800 17:.00
©: @ |FR-TU b I ' R R R R
® 0|80 | ez | | | | R
@ - @| 1700 ; ' ' ' f - ' ' = ' '
En Output | I
Example 4:
Weelk Monday Tuesday Friday Fafuhy Sincky
@ ! Time — &00 1700 00 17:00 800 17:00 &00 17:00 &00 17:00
D : @ |FR-MO b | P I
®: @[1700 | maplE ] . ; 5 5 I
@ @| 200 i i i : : ; )
Fn Outpnat | | | | | |
Example 5:
Weelk Wonday Tuesday Friday bty Sunday
@ 1 Time ~ &00 17:00 800  17:00 200 17.00 00 17:00 &00 17:00
©: @|sv-s7 N a P I N N
®: @| 800 | ENABLE | i | | ; ; ; ; ;
@ : @] 1700 5 i : ) ;
Rn Output | | | | | | | | |
Example 6:
Weel Monday Tuesday Friday Sy Sy
@ ! Time  &00 17:00 800  17:00 800 17:00 %00 17:00 R00 17:00
D : @|sU-50 | | | | i | i i i i
®: @ 1700 | ENABLE | | | | | i i § i §
Bl | I I N s O




Chapter 5 Relay Ladder Logic Programming

RTC Mode 2 (Interval weekly)

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

Example 1:
C ) ( ) Edit Contact/Coal
n | n | T | e R |6 i
@— @ @ Real time clock
R |01 =| (01-LF)
® Function
Mode |2 | (o-4)
Interval time action mode
[ree | oow Towe | vu | v [ sa [ s |
T T o e
Faable |
we | |
Week (On->0EE) : | TU | - [ETV ~
P01 TU-S4 Current Walue:
2 - 10:31 Preset Value:|08 : |00 onm |17 : |00 off
c ROl (hour:minuce)
02:00
17:00
O | Cancel |
Week Monday Tuesday Friday Sahurdy Ay

Titne 00 17:00 &00 1700 &00 1700 s 00 1700 &00 17:00

ENABLE

En Output |

Example 2:
Week Wonday Tuesday . ety Sunday
@ 2 Titre 800 1700 00 1700 800 1700 &00 1700
D @|saTU I N N I D
®: @] 1700 | ENABLE | § § § i § § §
(@ - (@] 800 A : : : i : A i

En Outpat
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Example 3:
Weelr
@ 2 Tite
0 : @ [WE-WE
B - D[ 1700 EMABLE
(@ | 200
Fn Output
Example 4:
Weel
@ 2 Time
D @ [WE-WE
®: @ 20 FMNARLE
(@ [ 1700

RTC Mode 3 (Year-Month-Day)

En Output

a:00  17:00

a:00 1700

Tuesday Wednesday bty Snday
Q00 k00 &00 0 1700 800 1700 @00 17:00
Tuesday Wednesday ety Puncay

8:00  17:00

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

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

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

~O—0
o1 @

&)
@

Symbol

Description

RTC Year ON

RTC Year OFF

RTC Mode 3, Year-Month-Day

Display RTC present time, Year-Month-Day

RTC month ON

RTC day ON

RTC month OFF

RTC day OFF

RTC code (RO1~R1F, total 31 group)
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Example 1:

Edit Contact/Coil

H | m | T

Real time clock

le

B |01 =] (01~1F)
Function
Hode |3 ~| (0-4)

Interval month action mode

Year (On->02£) : [05

Current Value:

——> |10

RO1 03-10 2o e I T
a3=|] 090328 RO
02.17
11.11
ITI Cancel
Year-Month-Day 2009/02/17 2010/11/11
Time 0:00 0:00
ENABLE
ON
ETC output OTF OFE
Example 2:
ML S 2009/02/17 2010/11/11

@ 3 Time 0:00 000
(/E)/B) | 2010/11/11 ENABLE
@R | 2009/02/17

ETC cutput

Example 3:
Tear-Month-Day 2009/02/17 201011111

3 : Time 0:00 0:n|:m
(/@B | 2010/11/11 ENABLE
@8 | 2010/11/11

ETC output
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RTC Mode 4 (30-second adjustment)

The 30-second adjustment Mode 4 allows the Rxx coil to activate based on week, hour, minute and second. The
configuration dialog below shows for selection of week, hour, minute and second for the Rxx coil to activate

ON, and 30-second adjustment then Rxx OFF.
Edit Contact/Coil X
B ®— M | w | T | e R ]G |

@_ @ Real time clock

B |01 | (01~1F)

@ _. Function
vode [l ~| (0~0)

303 modify mode

| N | I | WiE | 1

el b o e oo

Eruable |
Symbol | Description = |
RTC adjustment week
RTC mode 4 Week (On) = = ad
RTC present hour Current Value:
RTC present minute E{Ezztmf:i:,’? oo

oo

RTC adjustment hour

RTC adjustment minute

RTC adjustment second

RTC code (RO1~R1F, total 31 group)

OK | Cancel

Example 1: preset second < 30s

_ ®_
Oq o
®

®
@ _ ROL sh
@ L [ ' } ROl

13:25
08:00
20
TWeek Ly
Tirne 800 2:00:20
EMABLE
RTC cutput OFF o OFF

The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit RO1 will be ON.
RTC status bit RO1 will be OFF when the present time achieves 8:00:20 at second time. Then time continuous
going. So, this means that RTC status bit is ON for 21 seconds.

Example 2: preset second >= 30s
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e
©

®_

®
®
@

Weel:

Time

SA

800 50040
|

ROl

4-

SA
13:41
Dg:00

=40

ROL1

ENAELE

ETC output

The present time will change to be 8:01:00 when it achieves 8:00:40, and RTC status bit RO1 turns ON. Then

time is gonging on and RO1 turns OFF. This means that the RTC status bit will be ON for one pulse.
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Comparator Instructions

The SG2 smart relay includes a total of 31 separate comparator instructions that can be used throughout a program.
Each comparator has a choice of 8 operation modes. Additionally, each comparator has 5 parameters for proper
configuration. The table below describes each configuration parameter, and lists each compatible memory type for

configuring Comparators.

Symbol [Description

Comparison Mode (0~7)

IAx analog input value (0.00~99.99)

—() Ay analog input value (0.00~99.99)

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

O
©0 0

The preset value and can be a constant or other function current value.

Comparator Mode 0 (Internal Coil)

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

software Edit Contact/Coil dialog box.

_®. — 101 601
001 | \

101 OFF OFF
OoN
G0l  OFF OFF
Analog comparator Mode 1~7
(1) Analog Comparator mode 1: Ay— < Ax<Ay+ , ON;

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

(7) Analog Comparator mode 7: # AX, ON
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Example 1: Analog Signal Compare
In the example below, Mode 4 is the selected function that compares the value of analog input AO1 to a constant
value (N) of 2.50. Status coil GO1 turns ON when A01 is not less than constant 2.50.

¥ |t |e |m o [ afs]
Analog comparator
8 |on =] (81-1Fy

@
@ Fumeeion
©
®

Bods [4 =] 10-7)

':D A =Rel,

|

GOl 4 Curgent \"lJ.uul__: — o | T Sec
A0l a1 Freser \'uut::ai-ﬁﬂ Fef
oF. S0% Peeset Typesfnt =l
OoF I Canerl i

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 Contmct/Coil

u T |c |® [ [ |

Analog CONPATACOE
— 6 |oL = (0L=1F)

-
@ e
@ O e
®

Ax Ay
e =k AT
oL 5 Curcent Valus:| sen | See
[ i ']Cﬂl Preset \"alu::li et
TOL Freset Type: m lr

m concet |
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HMI Display Instructions
HMI/Text X
The SG2 smart relay includes a total of 31 HMI instructions L |mo2 |mos |moa |mes |mos |mor |mos 4[>

that can be used throughout a program. Each HMI instruction

Timer |

can 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... | u | | cw ||

. . . Fhone HNumber

They are Multi Language, Chinese (fixed) and Chinese I : ] [ o s

(edit), Multi Language is shown in the adjacent example.
* Multi Language (" Chinese(fixed) ( Chinese{edit}

Each HMI instruction can be configured separately using Text Input

the Edit>>HMI/Text menu selection from the SG2 Client i jespsd L P H. ogisalolelTistol: | KEPIIBIC
DEFGHITELNNOPQRSTUVWETZ[V]B_"abcdefs

software. hijklmnoparstuvwzvze |0 243488666111
iFAAERNVOSOGRAN00RRRF " ACELAGOSZZ3ctnd

Allows the SEL button on the SG2 keypad to activate the $2zABBTIEEX3MAEINHONPCTY ¢ XUMUUEHES DA

o $ER 7 aBY<2TLvEBR¥ o "+ ¥uRAAL
selected message onto the LCD even the Hxx is inactive.

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 send | FRone Humber
) rdd 138111
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)

_® T le g s E |as 4l»

HHI display page

B o1 | (01-1F)

Function

_@ Hode (1 | (1-2)
Displefd
-

HO1 1
HO1

I 1].4 | 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.
Multiple HMI enabled at the same time, by pressing a button next page shows an arbitrary enabled HMI.

6. The new HMI is enabled to determine number greater than the currently displayed HMI numbers showed a

new HMI, or keep the original display.

Keypad instruction

SEL Under status 1 or 2, go into status 3.
Under status 3, go into status 4.
Under status 4, change function preset type.
T oor Under status 1, find the nearest HMI whose mode is 1.
Under status 2, find the nearest enabled HMI.
Under status 3, move cursor up or down.
Under status 4, change data and number, function preset data; change coil state
(SEL+7 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.

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

1.123456739ABC

2.1234
©.12345678
RUN

Wed. 09:05

Voq T01=20. 005ec

x TO1=##. ##Sec
Qoe e SEL o wTotes
AVAS T01=###

Ou
So%

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

1.1234567834ABC

AN el

T01=20. 00Sec

7.1234 X Q e — 01234 T01=00. 00Sec Q e
Q.12345678 o Znaple MYz |fmox~]  AMAIA—>| 00.00 o
RUN Wed. 09:18 & A wos~|  [AIAIEH H0Z=0N & A

PON

100
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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 Wow };:;0?005&: Voq

T01=00. 00Sec e e Press SEL | T01=00.00Sec Q e
00. 00 o “| 00.00 o
HO2=0N h A HOZ=0N & 4

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

_TE;=;0.TDOSE:<: Vow

T01=00.00Sec
00.00
H02=0N

So%

Press SELL -

T01=20.005ec Pow

T01=00.00Sec
00.00
N0Z=0N

K

204
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PWM Output Instruction (DC Transistor Output Models Only)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output
on terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a
PLSY (Pulse output) output on terminal QO01, whose pulse number and frequency can be changed. The table below
describes number and mode of PWM.
Mode Output
P01 PWM, PLSY Qo1
P02 PWM Q02
PWM mode
P01 and P02 both can work under this mode. Each PWM has 8 group preset stages which contents Width and
Period. The 8 group preset values can be constant or other function current value. Each PWM has 10 parameters
for proper configuration. The table below describes each configuration parameter, and lists each compatible memory
type for configuring PWM.
Symbol | Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
PWM mode (1) OFF X X X 0 OFF
present stages as operating (1~8) ON OFF OFF OFF 1 Preset stage 1
Select]l (I01~g1F) ON OFF OFF ON 2 Preset stage 2
Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
Select3 (I01~g1F) ON OFF ON ON 4 Preset stage 4
present stages as operating (1~8) ON ON OFF OFF 5 Preset stage 5
Width of preset stage  (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)
Example:
Edit Contact/Coal E]
—@ @— C | m | 5 | m 2 las 4] v]
PN Sutpus
@_ @ —@ P [or +| to1-02) o [on =]
Function
@-— @ tose [1 =] (-2
&
T t
Selece 1-8:|3 -
POL O3 :LI 8 %00}- Curcent Valu.e:i = ns i na
Preset Value:|000LOD ms |0000S ns
:gf gggfi rreser ey [ [ I
Select input poinca: (high->low bit)+l
S I CT TS I CER TR ) T
[ w ] cancel |
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The state of MO1, M02 and MO03 are 010, so PWM output pulse is stagel like this as setting above:

_EN |
=5 ms
. L

T=10 ms

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

PLSY mode

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

The table below describes the information of PLSY parameters.

Symbol | Description
PLSY mode (2)

Total number of pulse (storing in DRC9)
Preset frequency of PLSY (1~1000Hz)
Preset pulse number of PLSY(0~32767)
Output port (QO01)

PWM code (PO1)

Example:

Edit Contact/Coil

P o1 =] (or-02) 0
Function

Mode z LI (L-2)

PL5T

© 0

T t
| = |
POL 2 Current Value:| |
00000 Qo1 Preset Value: Hz |ool00
col POl Preset 'I'Ype:ll: - Iﬂl H -
00100
| 0K I Cancel [

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

the preset are other data code. The PLSY will stop output if it has outputted the number of  pulse. PLSY will
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run again if it is enabled for a second time.
In the example above, the frequency is other data code (CO1). So the wave’s frequency will change following
the current value of CO1.
In the example above, frequency is 1000 if the current value of CO1 is bigger than 1000.
PLSY stops outputting pulse after it has output 100 pulses.
PLSY will be going on as long as it’s enabled if  is 0.

Example:
Parameter setting: =500Hz, =35, output as shown below:
EN
Ims
Qutput
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 units

via the RS-485 connection terminals. The baud rate and communication format |pr SET

F-485 SET 03

h\:— Low bit

— High bit
both can be set using the Operation»Module System Set... menu selection from
the SG2 Client software. They also can be set through keypad like adjacent picture.
The two bits of keypad how to decide the communication format and baud rate
like describing below. Nodule System Set E|
Data Meaning et ID R;m;]tue I/0
0 8/N/2  Data 8bit, No Parity, 2 Stop bit. Curzent p: | ! - Maater
High bit 1 8/E/l  Data 8bit, Even Parity, 1 Stop bit. New ID{00-530¢ 1 ——
2 8/0/1  Data Sb%t, Odd Pa.rlty, 1 Stop blt. st Fxpand 1/0 sihers
3 8/N/1  Data 8bit, No Parity, 1 Stop bit. vowm: 15 W U Keep
0 4800bps P ; Kzei_ .
1 9600bps ™ 1/0 Alem e
Low bit 2 19200bpS DR Format Set
3 38400bp5 . : + Unzigned
‘5‘ ?172(2)83{:8 Baud Rate: |38400 - ™ Zigned
ps
det Cancel
10 Link

Up to 8 additional SG2 units can be configured as independent Slave nodes, each running their own logic program and

their I/O linked to one Master smart relay. The Master smart relay’s ID must be 00, and Slave nodes’ ID should

start with 01 and be continuous. If nodes’ ID isn’t continuous, the Master won’t communication with those
nodes which are behind the first broken. For example, the nodes’ ID is 01, 02, 04 and 05. The Master thinks

there are only two Slave nodes whose ID is 01 and 02, and communication with them.

* max. 8 points 'O send per stations

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

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

ID SET 01

REMOTE I N

W ]

N F v

Remote /O disable ID | Memory list
\ location

0 | WO1~WO08
1 | W09~W16
2 | W17~-W24
3 | W25~W32
4 | W33~W40
5 | W41~W48
6 | W49~W56
7 | W57~W64

One controller can use 8 10 Link (LO1~L08). Only one IO Link instruction can work at Mode 1(send mode),

and the other 10 Link instructions must be Mode 2 (receive mode).
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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.

Symbol | Description Type of points Range
Setting mode(1,2) 1:sending 2:receiving Inputs 101~I0C/i01~10C
Number of send/receive points (1~8) Outputs Q01~Q08/q01~q08
Type of send/receive points Auxiliary coil MO1~M3F/m01~m3F
Send/Receive W Table list location Auxiliary coil NO1~N3F/n01~n3F
I/0 link output terminal (LO1~LO0S) Expansion inputs | X01~X0C/x01~x0C
Expansion outputs | YO1~YO0C/y01~y0C

Lol 1
5 4 103-107

) i
Wo9-wl3

Lol

Example 1: IO Link Mode 1

Set =1, =5,set

Edit Contact/Coil

[ | R | & | m L
1/0 Link

L [o1 ;] {01-08)

Function
Hode 1 - {1-2})
Send

Coil NO.: -
Select 1-8:[s -
Frow|103-07 ~| To |

=

Cancel

as the initiate of 103, the state of actual sending terminal 103~107 is sent to memory list; the

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

as below:

I, =5

=103~107, ID=1 (

'W09~W13)

Memory List Position

W09 W10 WI1

W12 WI13 WIi4 WI5 WI16

Corresponding receiving 4
103

Or sending terminal

¥ & & & £ £ #
104 105 106 107 0 0 0

Example 2: 10 Link Mode 2

Set =2, =5, set as start from MO3, set

as from W17, when enabling the 10 Link, the state

““ON/OFF”~” of M03~M07 is controlled by the state of memory list position W17~W21.

106
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=MO03~M07, :WI17~W21

Memory List Position

W17 WI8 W19 W20 W21

Or sending terminal

Corresponding receiving

A\ v v v A\
MO03  M04 MO5 MO06 MO7

Remote I/0

Up to 2 additional SG2 units can be configured as Remote I/O nodes, and linked to one master smart relay.

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

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

S b

7o Master
1863

Set to master

User program valid
X = slave input

Y = slave output

Set to slave

User program not valid
Input = X coil of master

Output =Y coil of master

Don’t use expansion DI/DO modules, when remote 1/O function is enabled.

107]
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MU (Modbus) (SG2-20Vxxx model only)
MU function carries out Modbus RTU master communication at RS485 port. There are 1D SET Tj?
15 MU functions: MUO1~MUOQF.

. . RENOTE IO N
Remote 10 and IO Link are precedence than MU. MU is executed when the system
setting is N (No Remote 10) and ID isn’t 0. BACKLIGHT x
MU comes into possession of communication port, release the port when disable and I KEEF v

one MU period is completed. There can be a number of communication orders in one

program, but only one order can come into possession of communication port at the same time. And the others keep

their enable state for executing function.

Function mode corresponding communication function code:

mode Communication function code

1 03 (read registers)

06 (write single register)

2

3 10 (write multiple registers)
4 01 (read coils)
5

05 (write single coil)

The coil used in MU function:

target address if there is no error.

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

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

There are 5 parameters in MU function as shown below.

symbol | Description

_® — MU mode (1~5)

ONONO

Communication address: slave ID, range: 0~127

Communication content: address and data length:
1) address is constant, range: 0000~fftt;
if mode 1 or 3, data length is fixed at 1 word;
if mode 4, data length is fixed at 16 bits;
2) DR code, get address and length from this DR and the next

DR code, store sending/receiving data from this DR

MU code (MUO1~MUOF)

The max data length for Mode 1 and 3 is 25words. The max data length for Mode 4 is 400bits.
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The example below shows how to configure DR function.

Edit Contact/Coil

e [n r |u W fas Al
Sxlecy Coll Mo
o wi o1 | wa-am Address is constant 0003,
) Feccticn Data length is fixed at 1word,
e =l Send data:
Fesd register
©) 0103 00 03 00 01 CRCI16;
@ 'ﬁfil‘:m
Comm. add: & [c0d rm =]
{E=-FFFF} —

The dazs lesged i 11
o data: [z w Received response form slavel:
01 03 02 datal data2 CRC16;
Saving date to DREO:

DREO = datal~2

i
o1
0003 .
550

MU model: Read Registers

Setting parameter communication address is constant: as show the previous figure, the data length is fixed at 1.

Setting parameter communication address is data register DR:

Edit Contact/Ceoil

Function parameter display:
Jelect Coil Na.
Mo (o1 | (91-0F) rl 1
— | o1 |
Mode [1 7] | DRO3  BMUOL
REsd Feglater l DRE[:I J
Remare ID: a1
com. wia: e [ & oa [H]
{0=YEFE) e data length is r.!:u:i!:n?-n Setting address DR03=0001,
com. caras DR JE2 ﬂ o Setting data length DR04=0002,
Send data:
01 03 00 01 00 02 CRC16;
Received response from slavel:
01 03 04 datal data2 data3 data4 CRC16;
Saving data to DREO~DREI1:
DREO = datal~2
x| o | DRE1 = data3~4

the max length of data is 25.
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MU mode2: Write single register

Setting parameter

Edit Contact/Coil

[ | & |2 |z
Select Coil No.

MO |01 w| (01~0F)

Function

Mode 2 -

Write single register
Remote ID:

01
(0~TF)
Comm. add: {+ 0003|

{0~FFFF)
DR |E0 w*

Comm. data:

MO IM

" DR

R

o |

Cancel |

Setting parameter

Edit Contact/Coil

G | & |2 |z
Select Coil No.

MU |01 w| (01~0F)

Function

Mode 2 -

Write single register
Eemote ID:

{0~TF) o
Comm. add:

{0~FFFF)
IR |[E0 *

Comm. data:

W |as

« DR [GEE ~

b

Cancel

communication address is constant:

X

Function parameter display:

re 1
| o1 |
| o003 ROl
L DREO A

Address is constant 0003,

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

01 06 00 03 04 D2 CRC16;

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

communication address is data register DR:

X]

Function parameter display:

re 1
| o1 |
| pRoz  HMUO1
L DREO A

Setting address DR03=0001,

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

01 06 00 01 04 D2 CRC16;

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

110]
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MU mode3: Write Multiple Registers

Setting parameter

Edit Contact/Coil

G |8 | 2 |z MU ]m
Select Coil No.
MU |01 | (01~0F)

Function

Mode 3 -

Write multi-register
Remote ID:

{0~7E) o
Comn. add: & [0003 ¢ [ =]

(O~FFFE) e data length is 1!

DR |[EO *

Comm. data:

X

ol

o |

Cancel |

Setting parameter

Edit Contact/Coil

G | = |2 |z Mo |as
Select Coil No.

Mo |01 w| (01-0F)

Function

Mode 3 -

Write multi-register
Remote ID:

{0~7F) o
Comm. add: (™ + DR -

(O~FFFF) 1pe data length is DRO4!The max
length of Data is 25!

Comm. data: DR |E0 ¥

Cancel

communication address is constant:

Function parameter display:

r3 1
| o1 |
| ooos  RMUol
L pRED

Address is constant 0003,

Data length is fixed at 1word,

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

01 1000 03 00 01 02 04 D2 CRC16;

Received response from slavel:
011000 03 00 01 CRCI16;

communication address is data register DR:

Function parameter display:

rs 1
| o1 |
| ROz HMUOL
L orED 4

Setting address DR03=0001,

Setting data length DR04=0002,

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

01 10 00 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.
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MU mode4: Read Coils

Setting parameter communication address is constant:

Edit Contact/Coil

Select Coil No.

MO |01 w| (01~0F)

Function

Mode 4 0w

Eead coil

Remote ID: 01

(0~7F)

Comm. add: & |0020 " DR

(O~FFFE) 1y data length is 16!

Comm. data: DR |E0 ™~

0K | Cancel

Function parameter display:

rd 1
| o1 |
| oozo  HUol
L prED 4

Address is constant 32 (hex: 0020),

Data length is fixed at 16 (hex: 10H, 1word),
Send data:

01 01 00 20 00 10 CRC16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DREO:

DREO = datal~2

Setting parameter communication address is data register DR:

Edit Contact/Coil

Select Coil Ho.

MU (01 w| (01~0F)

Function

Mode 4 -

Read coil

Remote ID: 01

{0~TF}

Comm. add: ( & DR -
(0~FFFE) 1o data length is DRO4!The max
length of Data is 400!
Comm. data: DE (E0 =

OK | Cancel

Function parameter display:

rd 1
| o1 |
| ROz HMUOL
L prEg A

Setting address DR03=0001,

Setting data length R04=0015 (hex: 000F);
Send data:

0101 0001 00 OF CRC16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DREO:

DREO = datal~2

the max length of data is 400.
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MU mode5: Write single coil

Setting parameter communication address is constant:

Edit Contact/Coil

Select Coil No.

Mo |01 w| (01~0F)

Function

Mode Elv

Write single coil

Remote ID: 01

{0~TF)

Comm. add: & |0003 {~ DR

{0~FFFF)

Comm. data: DR (E0 *

O | Cancel

Function parameter display:

re 1
| o1 |
| ooos  RMUol
L pRED

Address is constant 0003,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 05 00 03 FF 00 CRC16;

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

Setting parameter communication address is data register DR:

Edit Contact/Coil

Select Coil No.

Mo |01 w| (01~0F)

Function

Mode 5w

Write zingle coil

Remnte ID: 01

{0~7F)

Comm. add: (" i* TR V

{0~FFFF)

Comm. data: DR |E0 T

O | Cancel

Function parameter display:

ro 1
| o1 |
| DrROZ  BMUOL
L prEg A

Setting address DR03=0001,

Setting data DRE0=65280 (hex: FF00),
Send data:

01 0500 01 FF 00 CRC16;

Received response from slavel:
01 05 00 01 FF 00 CRCI16;
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Example
MU sending and receiving data via RS485 port when it’s enabled. It is recommended that you use D-trigger to
control MU.

e ___i______:___w
{::}_

DR12 B 1
B [alalu]n]s] FDR12Z

MU0l

|
T
[ =)
| oE e
o B
(=
L

T

DROS - .
{::>—-— nonon FoROS
| 10000
DROG B .
O—— 20000 [PROS
| 0z000 ]
DROT B .
| oso00
DROB - .
O—— 50000 foROR
| 04000
DR13 B .
| 00014
DR14 B .
B [alala]aln] B :)':ll 4
| oooo4
£01 o MI0S -3 1
| | az _
| 1 Ol ET
| pros |

MUO1 and MUOS controlled by TO1;

_1 =
Setting MUO1 model, read registers, address DR11=14=0x0E, data length 5_ 2;11 _HUG1|
DR12=4, and saving data to registers DRO1~DR04; | oo |
Setting MUOS mode3, write multiple registers, address DR13=14=0x0E, data N — = |
length DR14=4, and getting data from register DRO5~DROS | oz I
(DR05=10000=0x2710, DR06=8000=0x1F40, DR07=6000=0x1770), O v |

DR08=4000=0x0FA0);
TO1 ON when running, then trigger MUO1 sending command 01 03 00 OE 00 04 CRC16, and saving data to
DRO1~DRO04 after receiving response. After 0.2s TO1 OFF, then trigger MUOS5 sending command 01 10 00 OE 00 04
08 27 10 1F 40 17 70 OF A0 CRCI16. After 0.2s TO1 ON then trigger MUO1, After 0.2s TO1 OFF then trigger
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SHIFT (shift output)

The SG2 smart relay includes only one SHIFT instruction that can be used throughout a program. This function

output a serial of pulse on selection points depending on SHIFT input pulse. It has 4 parameters for proper

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

configuring SHIFT.

O
®

@_

20

In the example below, =5, =101,

O~
o
S0l
s
‘O_I; {003_00.} s01
101

: Q03~Q07.

Symbol | Description

Preset number of output pulse (1~8)

SHIFT input coil (I01~g1F)

SHIFT output coils (Q, Y, M, N)

SHIFT code (S01)

Edit Contact/Coil 3]

PI | mx | ar | or saIFT |0 4[|

Select Coil No.
3 | town)

Function

Pulse Coil: (NN ~| |01
Select 1-8: m
Start Coil: |0 ﬂ 03

0K I Cancel

Enable |

101

Qo3

Q04 [ ]

Qo5 | |

Q06

Qo7

]

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

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

turn OFF.
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AQ (Analog Output)

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 register Mode register
Channel 1: AQO1 DRD4 DRDO
Channel 2: AQ02 DRDS5 DRDI
Channel 3: AQO3 DRD6 DRD2
Channel 4: AQ04 DRD7 DRD3

Mode DRDO~DRD3 data definition
1 0: voltage mode and reset value when stop;
2 1: Current mode and reset value when stop;
3 2: voltage mode and keep value when stop;
4 3: Current mode and keep value when stop;

It will be thought as 0 if the value of DR isn’t in the range of 0~3. That means the output mode of AQ is

mode 1.

AQ display

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

Analog Ouput Set

Mode Preset

X

cil |1 w||w  ||4000

Voltage mode, reset value when
stop DED4--A) output:09.77 V

ciz [z ||l «||2047
Current mode, reset value when
3top DRED5——A0 cutput:20.00 mA

cas 3 w[[a +||m

Voltage mode, keep value when stop

cis [+ w[jmr  w|[af

Current mode, keep value when stop

Cancel‘

STOP display RUN display
AQO1=09, 7TV AQO1=09, 7TV
AQODZ=20. 00m& AQODZ=20, 00m&
AQOS= AD1 W AQO3=0Z, 10V
AQD4=DESF mé AR04=00, 00mé

When AQ mode is current output, the DR value conversion AQ
output value and display value show as below:
DRD5=2047, conversion AQ02=500, display: 20.00mA

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 9 Expansion Module-Analog Module.
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Example 1: AQO1 preset value is constant;

DRD4

Analog Ouput Set

X/

Mode Preset

cel 1 w|{w |00

Voltage mode, reset value when
atop DED4—AQ output:09.77 V

[ 00000 :I‘DRD“
Vol |

When running and disable M01, DRD4 output value is AQO1 setting value 4000, and AQO1 output 9.77V;

DED4

When running and enable M01, DRD4 output value is V01, adjust the value of V01, AQO1 output value

changed with VO1;

DRD4

Example 2: AQO1 preset value is other parameters;

DRDd

Analog Ouput Set

X

Mode Preset

car 1 w|la w||o

Voltage mode, reset value when
stop

When running, DRD4 output value is out control of M0O1 and VO1. AQO1 output value is AO1, adjust the value

of AO1, DRD4 output value changed with A01;

MO1

DRD4

DRD4

[

04000 }D“m
00000 ‘

AQ01=09. 7TV
AQDZ=20. 00mA
AQO3=00. 00V
AQ04=00, D0ma

[

02100 :I‘D“m
02100 ‘

AQ01=05.13V
AQDE=20. 00mé
AQD3=00. 00V
AQ04=00, 00mé

[

00000 }D“D‘l
Vo1 |

|

AQO1= AO1 W
ARDZ=20, 00ma
AQO3=00. 00V
ARD4=00, 00ma

00863
ale20

}DRD-!

[

Q0gss
az100

}DRD'I

AQD1=01.
AQ0Z=20,
AQ03=00,
AQD4=00,

B2V
O0ma
0oy
O0ma

AQO1=02Z,
AQOZ=40,
AQO3=00,
AQ0d=00,

10
00ma
Qov
00md

117
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AS (Add-Subtract)

The SG2 smart relay includes a total of 31AS instructions that can be used throughout a program. The ADD-SUB
Addition and/or Subtraction function enables simple operations to be carried out on integers. There are 6

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

compatible memory type for configuring AS.

ONORON®

-

AS current value is the result of compute. Parameters V1, V2, and V3 can be a constant or other function
current value. The output coil will be set to 1 when the result is overflow. And the current value is no meaning

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

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 (ASOI~ASIF)

Compute formula: AS =V1+V2-V3

right or the function is disabled.

The example below shows how to configure AS function.

ONONON®

ASO1

00000
16453
TOl
col

NOl
ASOL

Edit Contact/Coil

C B |

Selecrt Coil No. Error Coil

ez

AS w| (D1-1F)

Function

Current walue:

AS=V1+VI-V3

¥l + V2 - ¥3

Presec: [15453 I [

poe e [5 <[ 1 =lfr [c <lfor

| n i | A

OF | Cancel

Error output coil NO1 will turn ON when the compute result is overflow.
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MD (MUL-DIV)

The SG2 smart relay includes a total of 31MD instructions that can be used throughout a program. The MUL-DIV

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

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

compatible memory type for configuring MD.

-

ONORON®

Symbol

Description

MD current value ( -32768~32767)

V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)

V3 parameter ( -32768~32767)

Error output coil (M, N, NOP)

MD code (MDO01~MD1F)

Compute formula: MD =V1*V2/V3

MD current value is the result of compute. Parameters V1, V2, and V3 can be a constant or other function

current value. The output coil will be set to 1 when the result is overflow or parameter V3 is zero. And the
current value is no meaning at this time. But it will do nothing if the output coil is NOP. The output coil will

turns OFF when the result is right or the function is disabled.

The example below shows how to configure MD function.

-

ONONONC

MDO1 Q0000

16586 [ MOL
vol

A01

Edit Contact/Coil

R

s | = | as MD [ex <0
Select Coil No. Ereor Coil
MD |01 «| (01~1F) " »| |01
Function
Current walue:
HD=V1*¥2/V3
V1 * ¥2 ! V3

Preset: [15535 | |

pee Tve: [y ][ [v <] =L

3

0K I Cancel

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

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

enables simple operations to be carried out on integers. There are 9 parameters for proper configuration. The

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

CRONONC

The parameters from

to

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

SV: Destination value (-32768~32767)
PV: Test value (-32768~32767)

Ts: Sampling time (1~32767 * 0.01s)
Kp: Proportional gain (1~32767 %)

O 6

ONONGC

Ty: Integration time (1~32767 * 0.1s)
Tp: Differential time (1~32767 * 0.01s)
Error output coil (M, N, NOP)

PID code (P101~PIOF)

can be constant or

other function current value. The error coil will turn ON when either Tg or Kp is 0. But it will do nothing if the
output coil is NOP. The output coil will turns OFF when the result is right or the function is disabled.

PID computes formula:

EV, =SV —PV,

API = KF,{(EVn - EVn_1)+I—SEVn + Dn}

D, = ¥—D(2 PV, ,—PV,-PV,,)

S
PI =) API

The example below shows how to configure PID function.

®O © 6

|

Fdit Contact/Coil

Select Coil Bo.

Error Coil
7ID| i_li (G110} WOF _1-:| [

Tanesien

Curresc valus: |

FID{-32768=327&7)

svi [n =] [enze [~3F762-32T67)
wi [ =] footoe | [-32768-32767)

Tax | =) |00200 {1-32767)

ONONOC,
® ©

wpr [ =] [oonon | T [1~32767)
Ti: m W [ w-aevem

[

06120

0l 100 [HOL
nolnc.]:gml [nnmn FIoL
00100

oozoo

ra: [ =] fomen [ (33T

Canee]

120,
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Three types of PID controller:
Proportional loop (P);
Integral loop (I);

Differential loop (D);

(PID controller diagram)

Proportional controller

Proportion  controller Control

SV EV /

— ’O ' Kp. Gain value i’ process PI
PV
P & A PI4
1 Ep + EV
EV

t t

According to the difference (or error) EV between the target value and measuring value, this alters the adjustable
value (or variables) API proportionally, then change the output (result) 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.

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 ¥ SMEPT 4

EV

t

—~+ %

Integral controller characteristic: reduce variation, delay reaction time.

Differential controller

System react is depends by PV value then convert to variable API and control the output result.
API will change depend on the value of PV. Process time is reduced via differential controller.
Differential control characteristic: reduce vibration, increase stability accelerate process time.

The features of PID control: fast, stable and accurate

Description of Kp, Ty, Tp as show next page:
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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.

Ilustrate diagram for Kp, Ti, Td variable setting value to SV

FI

SVl — A D e

Ti Ti

Ep

1, Td and Ti setting value is large. Kp setting value is small.
2, Td and Ti setting value is small.

A micro sampling time T setting, will consume lots of resource of controller and variation value won’t have
sufficient change, A huge sampling time T§ setting, expect stable system and a slow response.
Variable reference chart:

Control type Application field Kp (%) | Ti(*0.1s) | Tp(*0.01s) | Ts(*0.01s)
Fast t tu Small d it

as. . emperature | Small space and capacity 635 10 100 50
variation
Slow T ture | L d it

o.w . emperature | Large space and capacity 1950 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 a total of 15 MX instructions that can be used throughout a program. This special
function transmits 0 or one of 4 preset values to MX current value memory. The MX function enables simple
operations to be carried out on integers. There are 7 parameters for proper configuration. The table below

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

symbol | description
VO parameter ( -32768~32767)

V1 parameter ( -32768~32767)
(D V2 parameter ( -32768<32767)
V3 parameter ( -32768~32767)
Selection bit 1: S1
Selection bit 2: S2

X
ONONON®

MX code (MX01~MXOF)
The parameters from to can be constant or other function current value. The table below describes the
relationship between parameter and MX current value.
disable MX =0;
enable SI 0,52 0:MX=V0;

S1 0,S2 1:MX=VI;
S1 1,82 0: MX=V2;
S1 1,82 1: MX=V3;

The example below shows how to configure MX function.

Edit Contact/Coal

H las  |m ez X [ 4]»]

Select Coil No.

(D — me (oL «| (0L-~DF)
Function
@ Current wvalue:

Data multiplexer(Outpurt walue selected
_@ by 51 and 52)

Q9

Preset ValueO: IN l] |15513

I
Preset Valuel: [ATj |E|1 |
Presert Valuel: IAQ j |Ul |
Preset Value3: [DRj |Ul |

31 52

Contact (1 = oL Contact [Fl «| 01

{014 AQ01

0l le513
ATOL
- ]JD{CIJ.
DROL

0K I Cancel
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AR (Analog-Ramp)

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

instruction has 2 modes.

AR mode 1

In model, AR function enables simple operations to be carried out on integers. Analog Ramp instruction allows
AR current level to be changed by step from starting level to target level at a specified rate. There are 12
parameters for proper configuration. The table below describes each configuration parameter, and lists each

compatible memory type for configuring AR.

symbol | Description
AR current value: 0~32767

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
Excursion (B): -10000~10000

Level selection coil (Sel)

9
ONONONS.
®0 6 6
©® 0

Stop selection coil (St)
Error output coil (M, N, NOP)
AR code (ARO1~AROF)

AR current _value = (AR _current level —B)/A

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

detail information of each parameter of AR.

Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
MaxL is used as target level if the selected level is bigger than MaxL.

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

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

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

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s enabled. Then the current level runs
from StSp + Offset "B" to target level at enactment Rate. If St is set, the current level decreases from current level
to level StSp + B at enactment Rate. Then AR holds the level StSp + Offset "B" for 100ms. After 100ms, AR

current level is set to offset "B", which makes AR current value equals 0.

124
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Timing diagram for AR

En

=il |

st ||
Mal { — — = —— — — — R o
Level2 ] ——F————— L __
Tewell 1 -~ —— — L T L _ _
StEptE H - — (U TN T - A

E

-—

100ms 100tz 100ms

The example below shows how to configure AR function.

Edit Contact/Coil X

as |m | |m w |pr 4»]
Select Coil HNo. Error Coil
AR |fNg ~| (o1-0F) NOP ¥
- - — — Function

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

{-10000-20000)

9
ONONON®.
CNONONO,

Leve11:|m j ||:||:|5|:|0
LevelZ: [N ~||00g00
Maxl: [N v||01ono

{-10000~20000]

{-10000-20000)

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

Gain: [ ~| [01.00

anol | ooono | ooooo
Mo1d oosoo 1;‘;%1}10 00010 ER‘:‘E:L 0ffser: [N = 00000
No14 Q0saoa wo1] 01-040

01000 | 00000

(-l0000-10000)

Sel S

Contact |M - ’F Contact |y - ’F

0K | Cancel
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AR mode2

In mode 2, four output levels can be preset, and at one time only one of this 4 preset levels can be target level. The
current level will switch to target level at a designed rate by user. There are 12 parameters for proper configuration. The
table below describes each configuration parameter, and lists each compatible memory type for configuring AR mode2.

symbol | Description

— @ AR current value:0~32767

Level0:0~32767

Level2:0~32767

@ Levell:0~32767
-®

Level3:0~32767

9
®O0 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)

Error output coil(M,N,NOP)

AR code(ARO1~AROF)

The parameters from to can be constant or other function current value. The rate designed by user:

MaxL
Rate = - The table below describes detail information of each parameter of AR mode2.
a
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 1,82 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.

The output coil can be M,N or NOP. The output coil is set when the wrong thing happens, but it will do nothing if the
output coil is NOP. And the current value is no meaning at this time.

AR will vary from 0 to current level at a designed rate when it’s enabled. Then the current level will change to
different level base on Sell and Sel2.When AR is disabled, current outputs vary to 0 immediately. For detail,

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

En
31
52
Mad _{____ I S0 SO S NN S I SR
Lewell ¢~ 7 CT T T T T T T 2 S
Rate
Lewell ¢+ ____ I X Rate L _________
Leweld | __ 0 L b ______ A Ll —— . __
Rate Rate
Leveld + J ¢+ . R S - S A I
AR,
S LN SR A N R S UL ____
T1 T2 T3 T4
Rate = MaxL/Ta; TIl=Level0*Ta/MaxIL; T2= Levell-Level0 *Ta/MaxL;
T3= Levell-Level2 *Ta/MaxL; T4= Level3-Level2 *Ta/MaxL;
The example below shows how to configure AR function.
Edit Contact/Coil X
a3 |m | |mx i om0
__ @ l __ . Select Coil No. Error Coil
O @ @— & @ ar [ | (oo moF -
| @ | Function
—-O® -® mote [ 3] 1

ARO1 Z oooon Z
moz4 oloo0 [Mor igpz] o4o0oo Moo
ADOL ARO1
lolu] 0z000 mozl 04000
03000 0oo4. 0

Current walue:

Sell

LevelD:|H j|01uuu | (0~32767)
Levell:|N +||ozooo | (0-32767)
Levelz:[N ~|[0s000 | (0~32767)
Leveld:[n ~|[o4ooo | (0-32787)
Mexl:|w -||oacoo | (0~32767)

| [0.1-~3276.7)

Ta:|n | |o004.0

Contact |p - ’? Contact |M - ’?

Selz

[ |

Cancel
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DR (Data register)

The SG2 smart relay includes a total of 240 DR instructions that can be used throughout a program. The DR function is
transferring data. DR is a temp register. DR sends data from prevention registers to current register when it’s enabled.
The data can be 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 memory type for configuring DR.

symbol | Description

Current value | Unsigned: 0~65535

- (G) Presct value | Signed: -32768~32767
DR code (DRO1~DRFO0)

©
®

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

Hodule System Set rzl
R5485 SET I:IS Set ID Remote I/0
DETE REG U Current ID: 1 : LY
Master
s New ID(00-929): 1
" Slave
Set Expand I/0 Others
v M Keep
I/0 Hum:
/0t 1 = [~ C Keep
[~ Back Light
7 I/0 Alarm 7 set
U: unsigned data RS485 Set DR Fozuat Set
. - ~
S: signed data Coun. Mode: |8/0/2 7| || /% Unsigned
Baud Rate: |38400 - \ " Sigmed /,
N -~ =
Set Cancel

The example below shows how to configure DR function.

Edit Contact/Coil

| | | ™ ECie N3]
Select Coil Bo.

i :nj {03=F0)

Funetion

Hode | =]

Freser Value: |

el F
Preaxt Type: |C 7| [0

= |
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DATA REGISTER menu display DR preset value in stop mode and display DR current value in run mode.

STOP RUN (DRO1 = CO1 current value)
[EO1= €01 DRO1= Q0009
DROZ= 00000 DEOZ= 00000
DEO3= 00000 DEO3= 00000
DREOd= 00000 DREO4= 00000

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 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;
DRD1 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 AO08 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 A06 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: Function Block Diagram Programming

FBD SYStEIMN IMEITIOTY SPACE. ... . eeeueieeuiieetieeitieeruteeattestteeteeassteesnteesnseesaseeaseeassseessseesnseesnseesaseeessseesnseesseesnseesnsees 132
N 11 Lo RO SRUUPSYUPRRIURN 134
F N A E: (0o 511 LSS 134
ANALOG OULPUL......evieeiieiiieiie ettt ettt ete et e et e et e eteeseesseeesaesseesseesseesseesseesseesseesseessaesssesssesseesssesssesssenseeses 135
COil BIOCK INSEIUCLION ....c..eeitieiieeiiieieeie ettt ettt et e b e bt e bt et e bt e bt e bt e bt e bt e bt e sbeebeenaeennes 136
HMI ottt ettt sttt b e e bt et et s bt bt eet et bt bttt sh e e sttt sheeseenten 137
PWM function block (only transistor OULPUL VETSION)........cecveeierrieeieeieeiesieeieseeseeseesseesseesseesseessnesseenns 138
1O Link function BIOCK.......c.cuiiiiiiiiiieie ettt sttt st st s s 140
SHIFT fUNCHON DIOCK ....uviiiiieiiieiieiii ettt ettt ettt ettt ettt et ettt e b e enbeenbeenseenseenseen 142
L0OZIC BIOCK INSIITCHIONS ....utieuiieiiieiieiieitectteitett ettt et ettt et e bt e be e st ebeeseesseesseeseeseenseensaenseenseenseenseenseenses 143
AND LOZIC DIAZIAM......eciieiieieeieeieeteeteeteeteeeteeteeteseteesaesstesseesseesseesseesseesssesseesssesssesssesseesssesseesseesseenses 143
AND (EDGE) LOZIC DIQZIAM ......cviiiiieiiiieiiieeiieeiieeiieeteeireesveessseesssaesssaeessseessseesssesssseessssesssseessseenseens 143
NAND LOZIC DIAGIAIM .....cutieiieiieiieteeie et ete ettt eteeteetesteesbesstesssesssesssesssesssesssesssesssesssesssesssesssesssenssenns 144
NAND (EDGE) LOZIC DIQGIAIMN......cccuiiiieiieiieiieiieie et eteeteeteeeveeveeeveestesssesssesssesssesssesssesssesssesssesssesssenns 144
() 280 075 o B I T T 2o o DO USROS 144
NOR LOZIC DIQGTAM ...c..eiiiiieiiieiiieie ettt ettt ettt ettt st e sate st esatesatesatesabesatesstesntesntesnnesatesnsesanesanenns 145
XOR LOZIC DIAGIAIM ... .oiciiiiiiiieiieie ettt ettt et e et e st e steeeaeesaeesseesseesseessaesssesssesssesseesseesseenseenses 145
N oY Toll B T o ¢ o USRSt 145
NOT LOZIC DIQGTAIM .....eviiiieiiieiieeie ettt ettt ettt ettt et et e st e st esate et e satesatesatesstesatesntesanesasesnsesanesaneans 145
| o 0T e To BT eq 2o s DO USSR 146
BOOLEAN LOZIC DIAZGTAM ...c.eviiiiiieiieeiieeiieeeieeetteeteeeiteeiveeseteessseesesaeessaeassseessseesssesssssessssesssseensseenseens 146
FUNCHON BLOCK ..cvtiitiiiiiieietctcee sttt ettt et sttt et bt st est e bt s be st et e bt sbeeneenee 147
Timer Function BIOCK ......c..coiiiiiiiii ettt sttt 148
Common Counter function DIOCK ...........ccuieiiieiiieiiiiieiciee ettt be et e seeeeas 156
High Speed Counter Function Block (DC Version Only) ........ccoeceviiiiiiienieiieseceectecee e 162
RTC Comparator FUNCtion BIOCK ........c.cocuiiiiiiiiiicie ettt 164
Analog Comparator FUnction BIOCK ...........cciiiiiiiiiiiiiiiiicece ettt 169
AS (ADD-SUB) fUNCHON DIOCK ... ..iiiiiiiiiieiiieciieciie ettt st e et eeseseesssaeesseeessneesssaessseens 172
MD (MUL-DIV) fUnCtion DIOCK .......ccueiiiiiiiiiiiiiiieiie ettt ettt eesveeeteeeiveesaveeseseessvaeesvaesssseesssaessneens 173
PID (Proportion- Integral- Differential) function blocK...........ccoecviriiiiiiiiiiiiiecieciececee e 174
MX (Multiplexer) function BIOCK...........ccuiiiiiiiiiieiie ettt ettt eseseesrsaeesseessraesnseens 175
AR (Analog-Ramp) function BIOCK..........c.cecuiiiiiiiiiiiiiece ettt st 176
EXAIMPIE: ..ottt ettt ettt ettt e bt et e e bt e bt e b e e bt e bt e bt e bt e bt e be e bt e ae e be e beeeneenseennaenneennes 179
DR (Data-Register) function DIOCK ............coriiiiiiiiiiii ettt et sre e s e ereaeesreessraenasee s 180

MU (Modbus) fUNCLION DIOCK .....ccviiiiiiiiiiiiiiiciieeiieciee ettt e et e e beeeereeseveeseseessseeessaeessseessraessseeas 181
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FBD Instructions

Input | Output coil | Range
Input I 12 (I01~10C)
Keypad input Z 4 (Z01~204)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (Y01~Y0C)
Auxiliary coil M M 63(M01~M3F)
Augxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~HI1F)
PWM P 2 (PO1~P02)
SHIFT S 1 (S01)
I/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)

131

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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133

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|[C0O| 0| 0| 0| ©

BOOLEAN

bt | et [ e [ | b | e | e [ | = | =

—_—
[\

Example: calculating resources

Inl

BOO3

-

BOOZ
j{liiiL:

mode: 7

Timer: 01
Cur Valuel:

Pre Valuel:

Timer: 02

Cur ValueZ:
BOO42

PFre ValueZ:

mode: 1

L E ]

Counter: 01
Cur Value:
Fre Value:

HO1

o]
100

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

HighOol
Ioz BOOE
1 space.
B &
BOOS
DR:01 e
_;IIII Cur Value=: 0 IIII
AiDl = s Fre Value: 0
HD:01
HHHI Cur Value: 0 value:0.00
Pre Value=l: 1
Pre Valu=2: 1
Pt LBl Pre Valu=3: 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 0~9.99v
Analog input count value V01~V08 0~999999
Expansion temperature input value | ATO1~AT04 -1000~6000 -100.0~600.0
VO0x = A0x * Gain + OffSet
A01=1.23, V01=A01*10-0=12.30;
B001(AS01)=A01+V01-ATO1;
Ainput gl Vinput

BoO1

Parameters

Value:

Input Number: Rinl -

Symbol:

A3:01
Cur Value: 0

Pre Valuel: 0O
Pre Valuel: 0

Pre Valued: 0

v

caces

Parameters

AT number: ATO1 -
Symbol:

coces

Parameter

rinl value: |1.23

More information about expansion analog input to see: Chapter 9 Expansion Module-Analog Module.
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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 L
) ) 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 DRDS5 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;
o1 AQ g'

101
BOO1
Parameters
2Q mumber: |(apo1 -

DR: 01 Mode: 1 -
Cur Valus: 4000

Fre Value: 2000

Voltage mode, reset value

when stop DRD4-—pQ: 02, 7T
ago1

Preset Walue: |4000

Symbol: |

value:5.77

CE | Cancel |

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

Example 2: AQO1 preset value is other parameters;

101 so01 ’ﬂl AQ g'
’_I Parameters
H \EI AQ number: AQO1 -

DR: D4 Mode: 1 -
Cur Value: 3276

Pre Value: 2000

Voltage mode, reset wvalue
when stop CED4——R0

aipl 2ol cutput:0&.00
Preset Value:
value:8.00 walue:8.00 Symbol: |

O | Ca.ncel|

When running, DRD4 output value is out control of 101. AQO1 output value is A01, adjust the value of A01,
DRD4 output value changed with A01;
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Coil Block Instruction

Output coils including Q, Y, M, N, H, L, P, S.
FBD menu display:

|

Nopi( @01

Input terminal Qutput coil type

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

Press the button:

OK Into function display when cursor address is output coil and coil type 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)

™l Change output coil type when cursor address is output coil:
QeYeMeNeoHeLsPeS<Q..
Change output coil number when cursor address is output coil number;
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HMI

The SG2 smart relay includes a total of 31 HMI instructions that can be used throughout a program. Each HMI instruction

can be configured to display information on the SG2 16x4 character LCD in text, numeric, or bit format for items such as

current value and preset value for functions, Input/Output bit status,
are Multi Language, Chinese (fixed) and Chinese (edit).

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.

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
Coil No. Mode — HO1-HLE |HOL :lv : Current wvalue
Text Display BOO1 Fla: Preset wvalue (unit)
HOE hd hd ‘Current walue (unit
Display NOol=##4#
TO1=20.008ec BO02 Cour
SEntel TOl=##%.##5ec 1l
| COl=Huduun b
> ¢ =
Cancel = = =
Analog Display set... | OK |
[v Display
Mobile Number Clear
[~ Mobile Message cancel
ce
MOl 5001 Text
{* Multi Language (" Chinese (fixed) (" Chinese (edit)
Text Input
e PP G%E” ()*+,-./0123456789:;<=>?@ABC
Timer: 01 . DEFGHITELMNOFQRSTUVWXYZ[%]B_"abcdefs
N Counter: 01
e B Car Value: 0 hijklmnovarstuvwxzveze |20 8583446886171
= Fre Vaise: ammn iFAAENvAEoaNauIORRRF~AGELNGSZZacetns
n 52z AEBTAEEE SHUENNHOOPCTYVEXUYUMEHES DA
e LR " aByE2TLvEBRAY¥Co-* s JYuBARE
FBD output coil display Press “OK” button into | Press “SEL” , “T{” and “OK” to
MO1: enable input coil function display edit HMI mode
 — HNMIO1 HMIO1
I | Node: 1 Mode: 2
Mo Hol | Display No Display
| I
HMI display and keypad function, same as ladder mode HMI function.

Press “SEL” button when
stopping

Enabled display when
running

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

MO1=0N
TO1=20, 005ec
TO1=10. 005ec
C01=000001

MO1=f##
TO1=20, 0058
TO1=##. ##5ec
COL=f

MO1=0N
T01=30. 005ec
TO1=03. 605ec
C01=00000%

More information about HMI/TEXT to see:

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

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

describes number and mode of PWM.

PWM mode
The PWM output terminal Q01 or Q02 can output 8 PWM waveforms. Each PWM has 8 group preset stages which
contents Width and Period. The 8 group preset values can be constant or other function current value.

P¥M Function §|

Function

PWM Hum: |g1 w
Mode: |1 - Output Q=

- is]

Xo

Select 1~8:|1 il

T {ms3) t (ms)

HO1
1
2

H

Current Value :| m3 | ms3

Preset Value:|10 ms |5 ms
Ko

: Preset 'Iype:|N ﬂ | |N ﬂ |
Symbol:

(1]
3

lTl Cancel

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

HOlT— FWMOL  Mode:1 FWMO1  Node:l

No1q | SET 1 Out:Qo1 SET 2 Out:Q01

Noz{ pol | TP1=00005 TP2=00002

Ny ZL—- TT1=00010 TTZ=00011
Display Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
PO1: 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 (101~ B260) ON OFF OFF ON 2 Preset stage 2
NO02: Select2 (101~ B260) ON OFF ON OFF 3 Preset stage 3
NO3: Select3 (101~ B260) ON OFF ON ON 4 Preset stage 4
Mode: PWM mode (1) ON ON OFF OFF 5 Preset stage 5
SET x: present stages as operating (1~8) ON ON OFF ON 6 Preset stage 6
Out: Output port (Q01~Q02) ON ON ON OFF 7 Preset stage 7
TPx: Width of preset stage (0~32767 ms) ON ON ON ON 8 Preset stage 8
TTx: Period of preset stage (1~32767 ms)
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Example:
The state of NO1, NO2 and NO3 are 000, so PWM output pulse is stagel like this as setting above:

B
Output ’—‘ —I—I—I—

The state of NO1, NO2 and NO3 decide PWM output. PWM stages can be changed by the status of NO1, N02 and NO3

when P01 is running.

=5 ms

T=10 ms

PLSY mode
The PLSY output terminal Q01 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.

PW¥M Function §|

Function
PWM Num: ’G
Mode: |2 - Cutput Q:
ZPF“!'.Z
FO1 k= PN—
BN PF
0 100
Pregset Iy‘pe:lN ﬂ | |N ﬂ |
Symbol @
[
OK | Cancel |
FBD output coil display Press “OK” button into | Press “SEL” , “T |” and
MO1: enable input coil function display “OK” to edit preset value
H0l— P01 Mode: Z FANO1  Mode:Z
I I
| Po1 | FF =00100 FF =00100
L PH =00000 FH :DDEDD

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 ‘ ‘

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.

ID | Memory list
location
0 WO0I1~WO08
i~ Receiwve
Mol . 1 W09~W16
bita num: IS— 2 W17~W24
- - Start Coil: |I *||[3 3 | W25~W32
Start Memory: W 4 | W33~W40
Symbol: 5 W41~W48
6 W49~W56
oK | cancel ‘ 7 WS57~W64

o . Press “SEL” , “T {” 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 Link0l
| | Node:1 Num:b Mode: 2 Num:
noi{ Lot | 103+W09 MO4<W1T
L— 107-W13 Mos=HZ1
Display Description Type of points Range
LO1: I/O link output terminal (LO1~LOS) Inputs 101~10C/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 | YO1~Y0C/y01~y0C

140
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Example 1: IO Link Mode 1

Set mode=1, num=>5, set type of points as 103, the state of actual sending terminal 103~107 is sent to memory list; the
controller ID=1, the state of corresponding memory list position W09~W13, and relationship of sending terminal is as

below:
mode=1, num=5, type=103~107, ID=1 (W09~W13)
Memory List Position w09 W10 WIl WI12 WI3 WIi4 WI5 WI16
Corresponding receiving 4 4 4 4 4 4 4 4
Or sending terminal 103 104 105 106 107 0 0 0

Example 2: 10 Link Mode 2

Set mode=2, num=>5, set type of points as start from MO03, set W table as from W17, when enabling the 10 Link,
the state “ON/OFF” of M03~MO07 is controlled by the state of memory list position W17~W21.

mode=1, num=5, type=M03~M07, W=W17~W21 I/0 Link02
Memory List Position W17 W18 WI9 W20 W2l Mode: 2 Mum: b
Corresponding receiving v v v v v MOE<W1T
Or sending terminal M03 M04 MO5 MO06 MO7 MOT<W21
10 Link diagram as blow:
ID SET 01
REMOTE I N
: : BACE X
* max. 8 points 'O send per stations u e .
+  Max 7*8 (=56) points /O received per station %
Remote /O disable

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

TTITIT1

More information about IO Link to see “Chapter 8 20 Points RS485 type Models Instruction”.
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SHIFT function block
The SG2 smart relay includes only one SHIFT instruction that can be used throughout a program. This function output a
serial of pulse on selection points depending on SHIFT input pulse.

Shift X
m Function
o m Select 1~8:
E| Start Coil: |Q > for
Ioz2 -] =]
:‘ 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

— ohift0l Shift0l
1014 |

1021 so1 | Type:Q01-Q05 Type: NO3-H0S
I Num: & 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 qB0o1
Nop{ AND)|
| Nopi| 8002
/ NF'P/ f !
- 7 @ connect with next
(Dinput terminal ®Logic type Function block
Press the button:
- Move cursor: input terminals — Logic block number — display next
connected block or coil
«— Move cursor: Logic block number — input terminals -
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 = _||___| |___||_ =
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 1B003
1014 &D | 101
1024 T IB00Z - |- —||— —||—— D- =
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;



Chapter 6 FBD Block Diagram Programming  (EZ

NAND Logic Diagram

FBD: LADDER:
r 1B001 101
1014 NarD | i
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 BO0l i01
IE]]_{ I‘IIEI"]]:I I _ D_ Inz EBonl
1024 L FBO0Z U @_},
103! . - 102 = B

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: =

r 1B001 UL 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 {02  i03
1014 HNOR | %__%___J,I'__
107 FB002 — -
103t 4

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:
. B001 101 02
101 ¥R | . _||__ﬁ|z|’___ _
1024 tB002 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: = Ea0s

r 1B001 ol 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 ‘

od Ll | 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: ooz
HOGT 1B002 NO
1014 BL | . -

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% FB vy v|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
— = m ] = 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

s —
r 1B004 s The code of block is

.

HDE‘I 'L l H‘:mm distributed  the
Input terminal I AL I'QEB first unused code
Pard B '\
/f’f
Sel parameter Connect with next

Function block

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

Press the button:

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

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

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

OK Enter parameter display when cursor address is Set parameter

Parameter display:

Block number _._-—-P@ >4-—— Function number

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:

qQoa

-]
mode: 3

Timer: 03

g

Cur Valuel: 0.00
Pre Valuel: 1.00

Timer Function Block
Function

woce: =]

QOff delay timer mode 1

Time Base:

Symbol

0.015e =
Current Value: Sec
Preaet Value: 01.00 Seo

Timer number:

OK | Ca.ncel‘

(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.

Enable Input

FBD display

9

r 1B005
4] L |

| L ko4
LT d

I04

g

104 OFF

- —

mode: 0
Timer: 03

103/Q04  (OFF

OFF

FBD display:

r 1B005
1o L |
Mol kog
Pard 1] A

Parameter display:

BEOOL TO3
Q0. 00
T =01.005ec

ON

ON

OFF

OFF

ON

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

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

Timer Function Block

Function

Mode: - Timer number: n3
I04

BOOS e On delay timer mode 1
n : H . ﬂ

B 2t Time Base: 0.015e1 *
Timer: 03

Cur Valuel: 0.00 Current Value: Sec
Pre Talu=l:- 1_00

Preset Value: 01l.00 Sec

Symbol

OK | Cﬂncel|

FBD display Parameter display
r 1B0O0S BOOS Tos
Enable Input — 1o L | 00. 00 < Current value
| M ko4 T =01.008ec Preset value
Timing Parameter — Part .
—pld —» enable reset relay
Timer starts operating present value = 0
Tining enable relay OFF ON OFF
4— P
Hme up, OFF ON OFF
output temminal

t = Timer preset value
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(3) Timer mode 2 (ON-Delay B Mode)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will be kept when Timer is disabled.

Timer Function Block 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: 0.15ec *
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 — oe] L | 000, 0 < Current value

Reset — noi 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 >
time up t=t1+2
output tertminal OFF BL] OFF
OFF ON OFF
enable reset relay

t = Timer preset value
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(4) Timer mode 3 (OFF-Delay A Mode)

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled.

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:

X]

S Cuxzent Value: =
: Preset Value: (01.00 Sec
Symbol
O | Cancel ‘
FBD display Parameter display
r 1B00L BOOS TO3
Enable Input — o 1 | 00, 00 <« Current value
Reset — }.[[]1-| |-Q[:|r.1 T =01.005e¢ < Preset value
Timing Parameter — Pard [ 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 Ul
t = preset value
Timing enable relay ~ OFF ON OFF ON ON OFF
Tiraing up, OFF | o |4 t|-pioFF oW “«—t
output terminal L.. — *i
enable 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 L qos Mode: M - Timer number: |03
: . Qff delay timer mode 2
*H
.mn:lE: 4 n
Timar: 03 Time Basze: 15ec -
Cur Valuel: 0
Mol Fre Valuel: 100 Current Value: Sec
ﬂ Preset Value: 0loo Sec
Symbol
4124 | Cancel ‘
FBD display Parameter display
r 1BO0G BOOG TS
Enable Input — IU-‘-l'l I I Q000 <« Current value
Reset — ]'|'[|:Il'| ko4 T =0100 Sec « Preset value
.. L d
Timing Parameter — Par+ _fL

enable reset relay gl Tiver start operating—>|4— enable reset relay
prezent value =0 present value =0
Titrug enable relay OFF ON OFF
Time up, OFF O 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
u
.m“-)‘_:}:. Time Bage: 1Min -
Timer: 03 Cu Value: Mi
Cur Valuel: 0 rrent Valus e
Fre Valusl: 3 Preaet Value: 0003 Min
Symbol
OK | Cancel |
FBD display Parameter display
r 1E005 BOOS TO3
Enable Input — | (44 L | 0000 <« Current value
| L K4 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 tertinal

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

3
Timer number: 03

0K | Cancel‘

Function
I E
j”ﬁ m . Flash timer mode 2
.:::::.—;Eu.a Time Base: 0.015e *
S M Current Value: Sec
Preset Value: 03.33 Sec
Symbol
FBD display Parameter display
r 1BO05 EOOL TO3
5 | 104 | 00. 00
| noi koo T =03. 335ec
IR FEII'J' d

Titning enable relay

Time up,

Cutput tertminal

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.

Ing

Timer: 02

K

Flash timer mode 3

Time Base:

0.015en =

12

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 1BO05 EOOS TOZTO3
Enable Input — 104 I 000, 0 <« Current value
| TLIL Kaod t1=03.008ec < Preset valuel
Timing Parameter — Pard 17 4 1 [=005. 05ec <« 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
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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:

. Z01T 1E001
woid I |
xoif L Hoz

o Pl p
Pre '."alu.z; 5000 P d l
= t :
Cr Function Block g| ;Elgie craspay Tl
Mode: *| Counter number:’ﬂli [:II:II:I[:]I:I[:]
pover down setain cursent vadae C =005000

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 I OFF

C02/MO01 QOFF 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
(=]
=1

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 col
Up/Down Counting — | N01{ _T1 | 000000 « Current value
Reset — | X014 | K02 C =000020 « Preset value
Counting Parameter —» Pard d
Mode=1
__________________________________________________ =
Preset value 20 :

TaaTTTTT Tt T T T T Tt T T rT AT T T T T TT T T T T T

Corentvale 103 0103212121211,1109, 119119\20,20,20, 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.



Chapter 6 FBD Block Diagram Programming  f&fs

(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
ﬂ——._
=3

Current Value:
02
Booi B‘;
-]
®01 Counter: 01

Breset Value: 0oooao
mode: 2
Cur Value: 0O Lower:
Pre Value: 20

Symbol

HOo1

Fixed Time (Sec):

Upper:

0K | Cance1|

FBD display Parameter display
CountingInput - — {7014 ||| qB001} |BOOL col
Up/Down Counting — No1{ _ 1 | a00000 <« Current value
Reset — wo1d | Koz ¢ =000020 « Preset value
Counting Parameter Part > 4

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

Mode=2
__________________________________________________ -
Preset value 20 :
N L T rT T T TrreTT T T TTTIrTIT T T
Current value : 0 '19'19'20' 20'21'21’20'20' )'9'19'18' 18: 0: 0 :1’9:19:20: 0 :20l
Input count pulse |_ I _{- _-l
| |
Counting up/down OFF ON OFF ON
Reset counter OFF ON
Counter output OFF ON OFF ON | OFF gl\-ll 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 __| Paoz 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 O 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 kaoz 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.

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

Current Value: Function

Preset Value: 000020 Mode: w| Counter number: |01

Counter with overtaking and with power
down retain current value

Upper:
Lower: Current Value:

X01
e:
Fre Value: 2
Symbol Preset Value: 000020

Fixed Time (Sec):

Fixed Time (Sec):

|: Upper:

Lower:

Symbol

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

Mode 5 Counter’s operation is similar to Mode 2 except its current count value is continuous and non-retentive. The status bit

is fixed to the non-zero preset value regardless of the state of the direction bit. Its status bit will be ON when the counter current

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

201

@

HO1
-]
_).
]
mode: 5
Counter: 01

Cur Value: 0

Fre Value: 20

X0l

w

Counter Function Block

3

Function

Mode: - Counter number: |01

Conpare counter with overtaking and
without power down retain current value

000020

Current Value:

Preset Value:
Fixed Time (Sec):
Upper:

Lower:

Symbol

QK | Cance1|

Parameter display

FBD display
Counting Input _ ZolT LIl qBOO1
Up/Down Counting — Noi{ 1 |
Reset —> ¥01] 1 ko2
Counting Parameter Parl C»> 4

BOO1
Qo000
C =0000Z0

01

« Current value

« Preset value

Note: The “C” means compare count;

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

Mode=5

Preset value

Current value

20 !

R N e i B A B By B I R B Ay B R A R A R |
118119119 201 20\ 211 211 201 201 191 191 181 181 19V 19120V 01 01 0] 0}

Input count pulse

Counting up/down OFF ON QFF 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

: = Preset Value: 000020
=

Fixed Time (Sec):
.mul:lzz [

Upper:
o1 Counter: 01 25

Cur Value: 0 figons
Pre Value: 20 "
Symbol

OK | Cance1|

FBD display Parameter display
Counting Input | Zol¢ _[1| qBOOL| |BOOL o1
Up/Down Counting — | N1 | 000000 « Current value
Reset — %014 Faoz C =000020 « Preset value
Counting Parameter Parl C»PD 4

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

First 31 Counter functions (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 i iy B I A A iy B R AR i e R B R R
e _loititzizist L 4L ohiiiizizls)
MR L P LT
Mode3,4.6 0,1, 1,2,2,3; | 3 i _1314:14:9:9,5,;
Input count pulse |_ :I____{___:I |-
—_——d

Power supply switclih ON OFF ON

Reset counter

Counter output

161
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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 —-
= BoO1 e
[ ] —| [ ]
=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 qR0o01
Enable Input — 03 L |
Reset — moid | Kol
Counter Parameter Part 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

Qutput
Qo2

Scan time

5000
0 11 D112 Ea e | avoolaonsisuon]sonn 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.

-]
mode: B

Counter: 01

o Pixed Time: 0.10

Upper: 5
Lower: 3

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

Counter Function Block E|

Function

Mode: ¥ | Counter number: |01

1EHz input compare counter

Current Value:

Preset Value:

Upper:

Lower:

Symbol

Fixed Time(Sec): |00.10
5
3

High counting input _

Counter Parameter —

FBD display Parameter display
I01T 1B001 EOO1 01
Enable Input — | 103 _TL | T =00.1058ec « Interval time
| | Hoz CT=000005 « On preset Value
Parl 2/HZ 4 Cl=000003 <« Off preset Value
Note: High speed input terminal 101,102
Mode=8

Interval time = 0 15 O.1s 0.1s 0.1s o1s | O0Is |
S T4 3 4

On preset Value = &

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 L I
| L ot
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 (R01) 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 : on
17 = |0 Off
Symbol
caes
FBD display Parameter display
r 1B00Z BODZ E01
Enable Input — IDl'l ® I We 09:76 <« Current time
I T I'QD]. ON MO 02:00 <« ON preset value
RTC Parameter — Pardt [p 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:

BOODZ

ON TO 17:00
OFF 54 08:00

ROl

Enn Output | | |

Weelk

Monday Tuesday Wednesday Friday Shwday Swnday
Tirne 800 1700 00 1700 &00 17:00 &00 1n00 §00
ENABLE R P |
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 k On
17 = |0 Off
Symbol
e
FBD display Parameter display
r 1B00Z BOOZ E0L
Enable Input  —» il o | We 09:48 <« Current time
| L ko1 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 Sah iy Ay
Time o0 1700 &o0 1700 g 00 1700 & 00 1700 a0 1700
ENABLE | ’
En Cutput
Example 2:
Weelk Ilonday Tuesday aae ety Sy
Ti 00 1FOoo E00 0 1T00 00 1700 g.00 1700
Booz {0 e : : : : : : : :
ON S& 17:00 EMABLE
OFF TU 02: 00 R Output
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(4) RTC Mode 3 (Year Month Day)

The Year-Month-Day Mode 3 allows the Bxxx (Rxx) coil to activate based on Year, Month, and Date. The
below examplel allows for selection of Year and Date for the 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 = BOOzZ = 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 L |17
{Month.Day) on

11 . 11 Off
Symbol
Cancel
FBD display Parameter display
r 1B00Z BOOZ EO1
Enable Input — 101y o I 10.01.173 « Current time
I I'Q':'l ON 09.072.17 <« 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
ON
ETC cutput OTE OFF
Example 2:
Tear-Month-Day 2009/02/17 2010/11/11

BO0OZ RO1 Tirne 0:00 0:00

ON 10.11.11 EMNABLE

OFF 09.02.17

ETC cutput
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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 1B00Z BOOZ R01 c i
navlelpit = 101y e | We 10:48: 40 < e
| 1 kor | |ow .
RTC Parameter — parl 3pg 4 A 08: 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 3:00 8:00:20
ENABLE
RTC output OFF O OFF

The present time will be 8:00:00 when it achieves 8:00:20 at first time, and RTC status bit B002 (RO1) 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 . .
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 BO02 (R01) turns
ON. Then time is gonging on and B002 (R01) turns OFF. This means that the RTC status bit will be ON for one

pulse.
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Analog Comparator Function Block

There is a maximum of 250 analog comparator function blocks under FBD mode, can be set mode 0~7 and the
function is same as Ladder mode.

(1) Analog Comparison Mode 0 (Internal coil)
Mode 0 analog comparator (Internal Coil) used as internal auxiliary coils. No timer preset value and no parameter
display.
FBD display
Enable Input — Molr 1B003

| L |

| Frol
L o |

ON ON

EN M0l QFF OFF OFF

B003 (RO} /YOI (FF ON T 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<<Ay, output ON;

Analog Comparator mode 3: Ax=Ay, output ON;

Analog Comparator mode 4: reference value G=Ax, output ON;

Analog Comparator mode 5: reference value G==Ax, output ON;

Analog Comparator mode 6: reference value G Ax, output ON;

Analog Comparator mode 7: reference value G=Ax, output ON;

Example for program and edit:

HO1

Booa o1
-] -]

L

value=:0.00

Ailds

:

wvalue: 0. 00

A {
+H

mode: 1

Enalog: 01

Cur Valuel: 0.00
Cur ValueZ: 0.00
Bef Value: 2.50

Analog Comparison Mode 1

Enable Input

Parameter

_)

%

Analog Function Block

Function

value)

Symbol

Mode: |1 w| Inalog number: (01

(Ay-Beference 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 1B0O03)  |BOOS G0l
| &~F | hw= AO1 W
| £axf Fro1 hy= AOS 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 1B0O0OZ)  BOOS G0l
| &2 | hy= AO1 W
| <av FrO1 hy= AOS V
Parl 4 G =0%2.50V

< 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
Mol 1B003 BOOE =01
| ax | hy= AOL V
| 28y Frol Ay= ADL Y
Parl . G =02.50V

&

&

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
Mol 1B003 BOO3 =01
| Ref | hx= ADL ¥
| 24x Fr01
Parl 1 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 BOOE =01
| Ref | hx= ADL ¥
| <ax Fro1
Part . G =02.50V

B003 (GO1) output ON when the value of AO1 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= AOL ¥
| =Ax Frol
Parl . G =0Z.507
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
Mol 1B003 BOOE 01
| Ref | Ax= AOL ¥
| <ax FrOL
Part 1 G =02.50V

Parameter —

B003 (GO1) output ON when the value of AO1 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‘s__d

Iol

j 2001 MOl Function: RAS=V1+V2-V3
-] 1 -]

H% AS number:

_ij Current Value:

Ri0l 3:01
Cur Valu=: 0 Ereset V1=

Al Fre Valuel: 100 . 100
Fre ValueZ: 0
Fre Valu=3: 0 Preset Vi:

wvalue=:0.00

= Preaet V3:

0z
value:0._.00
."— SYMBOL

wvalue:0.00
QK | Cancel
FBD display:
r 1B001
Enable Input  — 1014 += |
| & ol
Parameter — Pard AS J
Parameter display:
Stopping Running
BOO1 5501] |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 WO 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

ATOL

walu=:0.00

FBD display:
Enable Input

Parameter

Parameter display:

Preset V1
Preset V2
Preset V3

_)

_)

_)
%
%

B g

MD Function Block [Z|

Current Value:

—
ﬁ?“““‘

100

oK | Cancel

Function: MO=V1*V2/V3
Moz MD number:
Preset V1:
0, ©® Preaset V2:
S Preset V3:
Pre Valu=2: 15
Pre Valued: 100
SYMBOL
value=:-0_00
r 1BO0OZ
102] #+ |
| & HoZ
Part ND 4
Stopping Running
BOOZ Mool BOOZ 00184 NDO1
V1= ATO1 V1= 01227
V2= 00015 Va= 00015
V3= 00100 Vi= 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,

AP| = 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 * 0.01s)
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
wvalue:0.00 TargetValue:800 value:0.00
e,
PropGain:100
InteTime:100 Td: |[110
DiffTime:110 Symbol
O | Cancel |
FBD display:
r 1B003
Enable Input — 10 *~- |
| & B3
Parameter — | p_..l prp

Parameter display:

Parameter display 1 Parameter display 2
PID currentvalue - = fpao3 o738 PIO1| |BOO3 PI01
Destination value  — | cu= naon 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 displayl and display2.
More information about PID function to see Chapter 5: 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 0,82 1 1 MX =VI
MX enable
SI 1,82 0 1 MX =V2
S1 1,82 1 1 MX =V3
Example:
Zo2 MX Function Block E|
? Function:
MY number:
o3 1] 2004 -] uDs Current Value:
_n @ Preset VO: 100
o Preaet V1: 500
_n !IK:EI:I. "] Preset V2: 1000
= e
Fre 'v:aiul:zf iggu Symbol
g R
walue-0.00 value:0.00 p cancel |
FBD display:
Enable Input — 1031 1B004
Selection coil S1I — N0 3.| —— |
Selection coil S2 — Nod{ &+ HM04
Parameter — Pard N¥ J
Parameter display:
Parameter display 1 Parameter display 2
MX current value — BOO4 00100  M¥O01 BOO4 Mol
Preset value VO — Vo= 00100 Vo= 01000 < Preset value V2
Preset value VI — V= 00500 V3= 00111 <« Preset value V3
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 VO~V3, values range from -32768~32767
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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 B
Tevelp 4 ——F———-—- - p—— —— — — —— — — b —

Tewell 1 -~ —— — L T L _ _

StEptE H - — L __b __ _

E

100ms 100tz 100ms
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Example:
AR Function Block @
Function:
AR number:
Current Value: ’7
I042
ChhE Preset Lewvell: |[5000
H = L 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 Stdp:500 Preset Offset: |20
Rate:10
o R Symbol
OK | Cancel
FBD display:
Enable Input — 1047 1BOOE
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  — [pans 00528 AROL 2 = nos00 AROLE < Start/Stop level
Preset levell — L1= 05000 R = 00010 < Stepping rate
Preset level2 — L2= 02000 A= 01.00 < Proportion value
Max level — | = 10000 1 E = 00020 o0 < Excursion value

Display AR current value when running mode;
Press “SEL+<——" button can convert between displayl 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

The table below describes detail information of each parameter:

Ta

S1 0,S2 0: target level = Level 0;
Sell S1 0,S2 1:targetlevel = Level 1;
Sel2 S1 1,S2 0: target level = Level 2;

S1 1,82 1:target level = Level 3;

MaxL is used as target level if the selected level is bigger then
MaxL

MaxL.

The result of MaxL divided by Ta is the change rate from
Ta

current level to target level.
Output coil | The output coil turns ON when A is 0.

Timing diagram for AR

En

51

BN

Rate = MaxL/Ta;

T1

T3=

T2

T1=Level0*Ta/MaxIL;

Levell-Level2

BN

T3

*Ta/MaxL;

T2=
T4=

Level3-Level2

T4
Levell-LevelO

*Ta/MaxL;
*Ta/MaxL;
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Example:
AR Function Block El
Function:
Mode: “v AF number: |01
Current Value:
1
H m 00 o1 Preset LewelO: 1000
Preset Lewell: |zZOOO
N0l 3 P t Lewel2:
3 rezset LewelZ: ’30007
—n EE Preset Lewvel3: A000
| m =
o ,.:1;&;1 2 Preset MaxL: |anng
n AR Preset Ta: |pop4.0
- Lewsell: 2000
LewslZ: 2000
- Lewel?: 4000
= sy
(1)4 | Cancel
FBD display Parameter display Program display
Eool
BOO1 AROL
L= 01000
Enable Inbut L1= 02000
naole Inpu
P W0lr - aBO0L T 10- 03000 1
Select] — Nl:lp'l I |
Select2 — NDD'I b I'ND]. SEL+</— mode: Z
Parameter — FarJ' AR J BEOOL AROL ?ﬁ;néalue: 0
LS: UQDDD Laweli: 1000
Lewsll:z000
ML= 0doon LawelZ: 2000
Leawsal2: 4000
Ta= 00040 Z MaxL: 4000

Ta:4.0

Display AR current value when running mode;



Chapter 6 FBD Block Diagram Programming  f§&fY)

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

[=]
™

Boo3

-
[=]
[¥]

-
[=]
=

Booz

K3

il ME: 01

MD: 1 Cur Value: 35

Rils Cur Valum=: 35 Fre Valuel: 0

Era Valusl: 33€ Pre Value2: 35

Era ValusZ: 1 Fre Valued: 0

E}_’; Fre Valu=s3d: 10 Fre Valued4: 0

value=: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

More information about communication to see: Chapter 8 20 Points RS485 type Models Instruction.
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MU model: Read Registers

[ 2]

B 28

Setting communication address is constant:
Inl BOO1 @01
‘IDDE-UE H
mode: 1
Add: 0003
Data: 0000

Address is constant 0003,
Data length is fixed at 1word,
Send data:

01 03 0003 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 Number: |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 — 101{ o1 |
Paramet | s+ ko
arameter — parl gy

7] 7] 202

B T8
-
Data: 0000

Setting communication address is data register DR:
Iol BOO1
QDDBUE:
mode: 1
ID:01
Add-0000
Setting address DR03=0001,
Setting data length DR04=0002,
Send data:
01 03 00 01 00 02 CRC16;
Received response from slavel:
01 03 04 datal data2 data3 data4 CRC16;
Saving data to DREO~DRE1:
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: DE |[E0 *

Symbol

|

Cancel

BOO1 L UA[o)]
I1D=01 <« Slaver ID
V1=0003 < Register address
VZ=DERO < Saving data address

X

Parameter display

Model FBD display
r 1B001
Enable Input — 101! o1 |
| s+ HoL
Parameter — pard 7 4

BOO1 Mol
I1D=01 <« Slaver ID
V1=DE03 < Register address
V2=DEEDN « Saving data address

182
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MU mode2: Write single register

Setting communication address is constant:
I01 BOOZ Bo01 Qo1

n . : n
T
!-mnsusinﬁ
e

Rdd: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 ¥

]

Cancel

Mode2 FBD display Parameter display
r 1B001 BOO1 Mun1
Enable Input — pooz] o0z | ID=01 < Slaver ID
| 5= Ho1 V1=00073 < Register address
Parameter  — Pard M7 4 VZ=DEED <« Source data address

Setting communication address is data register DR:

Inl

ﬂ . ﬁ - MU Function X
AND MU }; i

Qonema: M 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), . IR 03 ¥
. ( ) {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 1B001 BOO1 Mool
Enable Input — ooz o2 | ID=01 < Slaver ID
| s Hol V1=DRO3 < Register address
P t
arameter = Pard M7 4 VZ=DEED <« Source data address
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MU mode3: Write Multiple Registers

Setting communication address is constant:
Iol Booz

m Bool m Qo1

IiII -+HHHH| |HHHH| ||I=II}-
T

-4 | !lDBUE!J!

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 10 00 03 00 01 02 04 D2 CRC16;

Received response from slavel:
01 1000 03 00 01 CRC16;

MU Function

X
Function
Mode (3 W MO Number: |01

Write multi-register

Remote ID:

01
{0~7F}
Commm . add:(; ~ DR

{0~FFFF)
The data length is 1!

DR |E0 *

Comm. data:
Symbol

]

Cancel

Parameter display

Mode3 FBD display
r 1E001
Enable Input — Booz{ 03 |
) | s- o1
arameter — Pard U 4

BOO1 N1
ID=01 <« Slaver ID
V1=0005 < Register address
VZ=DRED <« Source data address

Setting communication address is data register DR:
Im BOOZ BOO1 [Qo1

-] -]
IiII -+HHHH| |HHIH‘ ‘lI:II}-
T
-4 | !&LDBUE}JE ‘
mode: 3
ID:-01

Add: 0000
Data: 0000

Setting address DR03=0001,
Setting data length DR04=0002,

Setting data DRE0O=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 EI‘ - MO Number: |01

Write multi-register

Remote ID:

01
{0~7F)
Comm. add:
(" (« DR |03
{0~FFFF)

The data length is DRO4!The
max length of Data is 25!

Comm. data: OB |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=DR05= < Register address
V2=DEED <« Source data address
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MU mode4: Read Coils

Setting communication address is constant:

Iol BOoO2 BOO1 0l
-]
AND MU
| |
mﬂDBUE:J&
mode: 4
ID:01
Add-0003
Data: 0000

Address is constant 32 (hex: 0020),
Data length is fixed at 16 (hex: 10H, 1word),
Send data:

01 01 0020 00 10 CRCI16;

Received response from slavel:
01 01 02 datal data2 CRC16;
Saving data to DRE(Q: 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 |E0 *

Comm. data:
Symbol

o]

Cancel

Parameter display

Mode4 FBD display
r 1B001
EnableInput - - Jpagod g |
| 5= ko
Parameter — Pard yu 4

BOO1 L UA[o)]
I1D=01 <« Slaver ID
V1=0003 < Register address
VZ=DERO < Saving data address

Setting communication address is data register DR:

101 BO0Z BOO1 Qo1
4.| '||' w
B—E8

EDDBUS:J&

mode: 4
ID:01
Add: 0000
Data: 1000

Setting address DR03=0001,

Setting data length R04=0015 (hex: 000F);
Send data:

01 01 00 01 00 OF CRC16;

Received response from slavel:

01 01 02 datal data2 CRC16;

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

MU 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: OE |EO =

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=0R03 « Register address
V2=DEEDN « Saving data address
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MU mode5: Write single coil

Setting communication address is constant:

101 BOOZ BOO1 Qo1

-
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 05 00 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 BOOL1 Mun1
Enable Input —> BDDE'I [:]5 I ID:DI < Slaver ID
| s ot V1=0003 < Register address
Parameter  — Pard M7 4 V2=DRED <« Source data address

Setting communication address is data register DR:
I0l1 BOoOzZ BOO1

Qo1
B &8 8
1
- .,
=

Add : 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 | I0=01 <« Slaver ID
| s+ o1 v1=DRO% < Register address
Parameter Pard M7 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

72%x126%59.6 mm(WxLxH) Direct
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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
10HR-A 6 |4 | relay
12HR-D 8 | 4| relay 2
12HT-D 8* | 4 |transistor| 2
12HR-12D 8* | 4| relay 2
12HR-24A 8 | 4| relay
OEM “Blind” Models, No Keypad, No Display
10 | 10KR-A 6 | 4| relay
! [T12krR-D 8 | 4| relay | 2
D ojiflts 12KT-D 8* | 4 |transistor| 2
12KR-12D 8% | 4| relay 2
12KR-24A 8 | 4| relay
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
10CR-A 6 | 4| relay
12CR-D 8% | 4 | relay 2
12CT-D 8* | 4 |transistor| 2
12CR-12D 8* | 4| relay 2
[Expansion models
20HR-A 12 | 8 | relay
20HR-D 12* | 8 | relay 4
20HT-D 12* | 8 |transistor| 4
20HR-12D 12% | 8 relay 4
20HR-24A 12 | 8 | relay
OEM “Blind” Models, No Keypad, No Display
20KR-A 12 | 8 relay
20KR-D 12*% | 8 | relay 4
20KT-D 12* | 8 |transistor| 4
pozi?]  [20KR-12D 125 8| relay | 4
20KR-24A 12 | 8 | relay
OEM “Baseboard” Models, No Keypad, No Display, No Expansion
20CR-A 12 | 8 | relay
20CR-D 12* | 8 | relay 4
20CT-D 12* | 8 |transistor| 4
20CR-12D 12% | 8 | relay 4
IRS485 communication models
20VR-D 12* | 8 | relay 4
20VT-D 12* | 8 |transistor| 4
20VR-12D 12*% | 8 | relay 4
8ER-A 4 | 4| relay
8ER-D 4 | 4| relay
8ET-D 4 | 4 |transistor
8ER-24A 4 | 4| relay
4A1 4* 4
4PT 4% 4
2A0 2 | analog

: exist

*

: There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(IEC61131-2)

(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
125mA

and relays
are ON
115mA

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

 EE——
ACI00
240V Veel to Relay
- Back
| Circuit
_ , 1
Varistor | Vee2 to System
- -
2) DCI12V DC 24V
DC 12/24V Diod T
Switch
P _ Circuit
Varistor | Vel to System
— -
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]
=
=
=
a,
comim.
> drive
photo couplers PCLINK &

PMOS
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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, I0B, 10C
Diode Eesisrot
_E;;?a_citor
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
o euren >AC 79V /0.41mA > AC 79 V/ 0.4mA
input
OFF t
T curen <AC 40V /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=>On 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 Diode
A
Capacitor —" [i

Fezisrot

4 Tscz

number 8(digital input) 12(digital input)
ignal
$1gna current ImA ImA
input
N
ON current >AC 14V 3mA >AC 14 V/3mA
input
OFF t
T e <AC 6V /0.85 mA <AC6V/0.85mA
input
wire length </=100m </=100m
response time On=>0ff On=>0ff
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>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 i
Fezizrot Fezizrot
N O e
C1 CE—( —|—
562 562 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
o (t:urren >1.875mA/15V >1.875mA/15V >0.161mA/9.8V
u
OFF
current <0.625mA/5V <0.625mA/5V <0.085mA/5V
input
wire length </=100m </=100m </=100m < /=30 m(shield wire)
response On=>Off On=>Off On=>Off
time of 3ms 0.3ms Typical: S5ms
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

nor 12
conversion
error +2%+0.12V
Conversion|

. 1 cycle
time
sen.sor <I1K ohm
resistance
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24V DC, 20 1/0 model

resistance

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 —
Rezizrot Feziarot
N O e
c1 CET 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
o :urren >1.875mA/15V >1.875mA/15V >0.163mA/9.8V
u
OFF t
inputcu“en <0.625mA/5V <0.625mA/5V <0.083mA/5V
wire length </=100m </=100m </=100m  </=30 m(shield wire)
response On=>0Off On=>0ff On=>0ff
time of Sms 0.5ms Typical: 5ms
input Off=>0On Off=>On Off=>0On
3ms 0.3ms Typical: 3ms

Input

1Py 0~10 V DC
voltage
Procisi

TeC1S10Nn 0.01V DC
class
bit of

rot 12
conversion
error +2%+0.12V
Conversion

. 1 cycle
time
sensor <1K ohm
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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 103~106 101,102 109,10A
circultry .
Fezizrot Fezigrot
o o e
C1 CE-( T
562 562 o
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
, :u“en >1.875mA/7.5V >1.875mA/7.5V >0.161mA/9.8V
inpu
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=>0Off On=>0ff On=>0ff
time of 3ms 0.3ms Typical: S5ms
input Off=>On Off=>On Off=>On
Sms 0.5ms Typical: 3ms

Input

1Py 0~10 V DC
voltage
Procisi

recision 0.01V DC
class
bit of

mot 12
conversion
error +2%+0.12V
Conversion|

. 1 cycle
time
Sensor <1K ohm
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12V DC, 20 1/0 model

resistance

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 ..
Reziszrot Eeziszrot
o o — e —
c1 CQT T
562 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
, :u“en >1.875mA/7.5V >1.875mA/7.5V >0.163mA/9.8V
inpu
OFF t
, tcumn <0.625mA/2.55V <0.625mA/2.55V <0.083mA/5V
inpu
wire length </=100m </=100m </=100m  [</=30 m(shield wire)
response On=>Off On=>0Off On=>0ff
time of Sms 0.5ms Typical: 5ms
input Off=>0On Off=>0On Off=>0On
3ms 0.3ms Typical: 3ms

I

nput 0~10 V DC
voltage
Procisi

recision 0.01V DC
class
bit of

nol 12
conversion
error +2%+0.12V
Conversion

i 1 cycle
time
sensor <1K ohm

197



Chapter 7 Hardware Specification

Output Specifications

content relay transistor
Load Load
/\{ - /\\{ e
—" aa Ny AN
output circuitry Y e v =
4@ |o aa 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

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

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

distributaries resistance

\ﬁf

A
[/' Y )
Jistributarics
resislance
+ |—

careful.

There is a little current makes light shine

faintness, so the value of resistance must be

aurput

s, O/
A Restricted
resistance output

11

restricted current resistance

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

There will be a concussion voltage (KV) when the inductance load switches between ON and OFF, especially

relay model. The methods of different power mode for absorbing the concussion voltage are shown below.

a. AC power CR absorbing b. DC power flywheel diode
L load L load
vy
1

=]
CR absorbing Flywheel diode

L
T

=

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

|
l
J
L

Load
I— 1
— [
I i 1
power _ i | OWer _ C

Life of relay
Life Expectancy

100

1 e " j
115
Y N
e —
- A, LMH type, 250VAC Res,
".G'— \\ A W
x !
= N {""'-...._‘_‘
3 = =
E - r .
A 7 . o
[=] L e e,
] [
|
[
.
01 2 3 45 & 7 8 0 MW

Comtact Currant (&)

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

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

Power mode

Mode Input/Output
DC +12V AC 100~240V /DC +12V
DC +24V AC 100~240V / DC +24V
Accessory
MODE description
PMO5 memory cartridge
SG2 Client SG2 program software
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Size diagram of SG2

10/12 points
57.30
72-94.50 4930
} / 508 3150
R 5
- H‘\Z ;\L‘\S 16 Al A2 I “i
OO 00000000
DC24V INPUT8xDCIAT,AZ 0~10V]
TEC® - )
| 5 55| gls =
S N 7R B| 2 4
-
SG2-12HR-D Y
QUTPUT4LXRELAY/8A H H
L D 0 @ L 1°
| H
¥ 500 [
72.00 59 60
20 points
57.30
3-¢4.50 4930
* / 508 3150
() il
~ I
0o 5888 8888 88580000 | o
DC 24V Input 12 x DC(AL...A4=0~10V)
TECD® _
g2l gl gl 2| g
S22 : ‘ 3 =% 0
a
SG2-20HR-D

Output 8 x Relay / 8A ”

P XD DR D PR

80.00

* - %4

126.00

L%‘J *

200,
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Chapter 8: 20 Points RS485 type Models Instruction

ComMUNICAION FUNCEIOM. ......iitiiiieiietieitert ettt ettt et e b et e she e s bt e bt e s bt e s heesaeesbeenbee s bt esbeesbeenbeenbeennes 202
Detal] INSIIUCTION . ...e.ttetietieetteeit ettt sttt sat e s e e s et e sat e s st e s st e saeeeateeaeeentesmee bt e beebeenbeesbeesbeenbeenseenns 204
REMOLE TO fUNCHION. ...couiiiiiiiiiieeie ettt st e b e bbb st esaeesaeesbeesbeenaes 204
TO LANK FUNCHOMN. ...ttt sttt sb e bt e bbb et et esaeesaeesbeesbeesbeenaes 205
MU instruction (Modbus RTU MASET) .......eeevieeiuieiiiieeiieeriieeieeeieesieesieeesreesneessseessseesssesssseeassseessesssess 207
Modbus RTU S1aVE fUNCHION ..eouvieiieiieiieiieit ettt et et sttt st st st st esaeesaeesaeesaeenas 209

SG2 MOADUS PIOLOCOL .....cuevieiiiieiieeiie ettt et eeteeette et e et e esbeeseseesssaeasseeassseessseessseessseeasseeessseensseenseeanes 209
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Only SG2-20VR-D, SG2-20VT-D, SG2-20VR-12D do have RS485 communication function.

Communication function

In order to suit your needs of RS 485 communication, there are many parameters needed to be set. 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 1D, Remote 1/O and RS485 Set.

Hodule System Set &l
get Ipv=—"="""""" "7 ~“Remote I/0
-7 [T || % TS

Current ID: 1 L N
\ (" Master 1
M Hew ID(00-93): 1 s
Tmal " Slave -~
Set Expand I/0 Others
[w M Eeep
I/0 MNum: 1
T [ C HKeep
[~ Back Light
[T I/0 Alarm 2 gt
‘RS%S_E;é-t ........ S DE Format Set
7 .
/ Comm. Mode: |8/N/2 - \l % Unsigmed
i Eaud Rate: 38400 v| ' (" Simgned
~ e
Set 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

I/O and RS485 SET.
|1 SET 01} RS485 SET 03 | _
| FEROTE 1/0 M| DR SET | e

BACKLIGHT X
Il KEEF v

4. Parameter RS485 SET, high bit means communication format and low bit means Baud Rate.

5. Press OK button to save setting.
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Function parameters:

ID SET 01 > ID setting (00~99)
REMOTE 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

SG2 default ID SET=1, and REMOTE I/O=N (no remote 1/O).
SG2 RS485 port default communication format is 8/N/2 (Data 8bits, No parity, 2 stop bits) and baud rate is

38400bps.

The communication parameter setting takes effect after power up again.

TTT
A

Lﬂ.'lﬂﬂ.ﬁ.ll
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mw

W AN |
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,-’,-’

@@@@OO@@
RE485

.f'.f' R85

203



Chapter 8 20 Points RS485 type Models Instruction 204

Detail instruction

Remote 10 function

Function Description:
Up to 2 additional SG2 units can be configured as Remote I/O nodes, and linked to one master smart relay.
The Master can run its programming, but the Slave can’t. The Master writes its state of expansion output coil Y to

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

1/0 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 2 RS485 type SG2 as illustration show below.
2. Set left SG2 in the illustration to master.

3. Set another SG2 to Slave.
Set to slaver

Set to master
ID SET 01
ID SET 01 FENOTE I./0 )
EEMOTE I/0 M BACKLIGHT X
BACKLIGHT X LB LB M EEEP W
i KEEP v SO 2master SG2slave SG2-20VT-D
5G2-20VT-D

Master user program is valid and slave user program is not valid.

Don’t use expansion DI/DO modules, when remote 1/O function is enabled.

Example:

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

X02 Y01
X03 Y02

If input coils 102 and 103 in the Slave are on. X02 and X03 in master will be on state with the influencing of 102 and
103 in the Slave. Obviously, YOI and Y02 in the master will be the on state. Then for the influenceing of Y01 and

Y02 in master, Q01 and Q02 in slave will on. You can see the consequence on the IO interface show below.

I/O State on Slave Run mode I/O State on Master Run mode
I.14567890ABC X. 18456789 0ABC
21234 Y.B34567890ABC
QB34567890ABC EXE

MO 14 :42 2010.05.09
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10 Link Function

Function Description:

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.

One controller can use 8 10 Link (LO1~L08). Only one IO Link instruction can work at Mode 1(send mode),

and the other 10 Link instructions must be Mode 2 (receive mode).

The Mode 1: Send memory range is determined by the Controller ID. The adjacent table show the memory range of

Wxx locations associated with each controller ID.

The Mode 2: read the selected Wxx status and write to the selected coil. If the select coil type is input coil I or X, coil

status can’t be changed by Wxx status.

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 SET 01
FEMOTE I N
+ max. 8 points /O send per stations :‘*‘CELF i
+  Max 7*8 (=56) points I/O received per station
ID must set to be 0,1,2,...(max to 7) Remote /O disable

ID

Memory list

location

W01~W08

W09~W16

W17~W24

W25~W32

W33~W40

W41~W48

W49~W56

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.

LO01

MO1
MO02
MO03
MO04
MO5
MO06
MO7
MO8

rl 1
giMol-og |

|1 Hn

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 Hot

bye7-g4 A
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MU instruction (Modbus RTU master)

MU function carries out Modbus RTU master communication at RS485 port. There are 15 Modbus functions under

ladder program mode (MUO1~MUOF) and up to max 250 Modbus function blocks under FBD program mode.

Modbus comes into possession of communication port, release the port when disable and one Modbus period is
completed. There can be a number of communication orders in one program, but only one order can come into

possession of communication port at the same time (FBD mode coil B output ON). And the others keep their enable

state for executing function (FBD mode coil B output OFF).

Hardware Configuration:
1. Line SG2 RS485 port A, B with other Modbus Slave, as show below;

SG2 AB Slave AB Slave AB
MU  ID>0 D= - T T T T | D=n (2-99)
T
2. Set SG2 in the SET menu to No Remote 10; 10 SET 01
3. Set SG2ID =01~99; EENOTE I/0 N
BACELIGHT X
Il KEEF v
Function mode corresponding communication function code:
mode Communication function code
1 03 (Read Registers)
2 06 (Write Single Register)
3 10 (Write Multiple Registers)
4 01 (Read Coils)
5 05 (Write Single Coil)
The M coil used in Modbus function:
Received (M3D) M3D is set to ON after received, then check-up for error. Transferring data to

target address if there is no error.

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F is set to 1 when the time from after sending to start receiving is longer

than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

The time out time is depending communication baud rate as shown in the table below:

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

Under Ladder program mode there are 5 parameters in Modbus function as shown below.
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symbol

Description

MU mode (1~5)

Communication address: slave ID, range: 0~127

ONONO

Communication content: address and data length:
1) address is constant, range: 0000~fffft;
if mode 1 or 3, data length is fixed at 1 word;

if mode 4, data length is fixed at 16 bits;

2) DR code, get address and length from this DR and the next

DR code, store sending/receiving data from this DR

MU code (MUO1~MUOF)

More description and examples to see Chapter4: 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.

Under FBD program mode, program, edit and parameter display as shown blow;

I0l BOO1

-

28

MU Function

Function

Cancel

X

:::SUE A Mode |1 MU Humber: |01
i:d?;uua ERead register
Data:- 0000
Remote ID:
{0~TF) ot
Comm. add: o[ 7]
{0~FFEE) The data length 2l
Comm. data: DE |EO =
Symbol
OF |
Model FBD display Parameter display
r 1B001 BOO1 Mool
Enable Input  — ol o1 | ID=01 « Slaver ID
| 5= ko V1=0003 « Register address
Parameter —> Part WU V2=DRE0

< Saving data address

More description and examples to see Chapter5: 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

208
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Modbus RTU slave function

Function Description:

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

and other controller can read and write 1O state, Function Block preset value. It also can use to read Function Block

current value, control SG Run/Stop mode. Frame length maximum is 128bytes.

Hardware Configuration:

1. Line some SG2 RS485 port A, B as show below.

ModBus
Master

5G2
ID=01

A B

2. Set all the SG2 in the SET menu to No Remote IO.
3. Set SG2 ID = 01~99, each of those SG2’s ID is different.

SG2 Modbus protocol

SG2 A B
= T T T 7 | D=n(02-99)
Pl
ID SET 01
REMOTE I/0 &I‘L
BACKLIGHT X
Il KEEF v

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

controller. If the command that SG2 received is not allowed, SG2 responses Exception code to computer or

controller.

e Command format and Response format

CRC verifying range

Slave address

Function code data

Data

CRC-16

e The Response command format, once SG2 receive an unexpected command.

CRC verifying range
Slave address | Function code | Exception code | CRC-16
Command Format:

Slave address Function code Data CRC-16 Exception code
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

- — - ; 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

210

Under communication linking, the controller responses the Exception Code and send Function Code add 80H to main

system if there is error happened.

Exception Code [Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Run mode and command disable
53 Secret mode and command disable
54 Data value over rang
55 Reserved
56 Reserved
57 SG2 the other error
58 Commands do not match SG2 edit mode
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

Get more protocol information form ‘R09-SG2-C03V04(SG2V3 Modbus protocol )’.
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Chapter 9: Expansion Module
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Summarize

Digital Input/Output module: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Analog Input module: SG2-4PT, SG2-4Al
Analog Output module: SG2-2A0

Communication module: MBUS, DNET, PBUS, ENO1(TCP/IP), GSM

SG2 RS485 type, H type and K type all can connect expansion module. And the maximal expansion team is 3 Digital
10 modes, 2 Analog Output modes, 2 Analog Input modules (one 4PT and one 4Al) and 1 Communication module.
The sequence of these expansion modules connect with SG2 is digital, analog and communication.

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

The method of all expansion modules (except ENO1 and GSM) connecting with SG2 is the same as shown above.

The method of ENO1 module and GSM module connecting with SG2 is used programming cable PLO1.

The number of digital module must be accord with 10 number set if there are other modules after digital module.

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

When SG2 unlink expansion module, it’s scanning cycle time is about 2~20ms. Connecting with expansion

module will increase SG2’s scanning cycle. Connecting different expansion module has 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 1/0 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

4A1 module scanning cycle +13ms 1 +13ms*1=13ms
Communication module | scanning cycle +4~16ms 5 +4~16ms*5=20~80ms

* When setting function block’s preset value via communication module during one scanning cycle. scanning cycle

time increase about 50ms.

*When SG2 connecting with 4PT module, every scanning cycle transmits one channel data from 4PT to SG2. All

of the four Channels will be update within four scanning cycles.
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The digital models have 2 kinds: version 1.2 and version 3.0. They can connect with SG2 together.
There are 3 kinds of connecting of expansion modules as shown below.
Connecting communication modules are including MBUS, DNET and PBUS. ENO1 and GSM module connected

with SG2 by PLO1.

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

SG2 V3x
] 10 ] 10 ] IO :|4AI ]COM_M.

digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Digital 10 version can be either 1.2 or 3.0

Mainframe + digital 10 (V1.2/V3.0) * 3 + 2A0*1/4PT*1

SG2 V3x 2A0/
IO 10 IO
4PT

digital 10: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Digital 10 version can be either 1.2 or 3.0
Either 2A0 or 4PT.

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

All the expansion modules’ size is the same as shown below.

Unit:mm (linch=25.4mm)

98.00

Installation

38.00

O O AC 100~240V
O RUN g 8 g
< S| W
N~ O 2
QRROQY
] Vi 2
0P
¥ EL
c-94.50

68.00

45.00

=

214

All the expansion modules (except ENO1 and GSM module) installation method is the same as shown below.

Input X1 X2 X X4
a><Ac OO0

L N AC100-240V

SG2-8ERA
Oupust 4xRok

Oo5p

PO

d]

MLX20|#8x32]
vy
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CONNECTOR

+ - Wz 3B 5 Al A “ Input x1x2x3x4]
T _ 88 OO0SSGHTHD AL Sy I FRESS-BUTTON

L N AC 1002400
”DC 249 nput Sx DCATAZ 0~10%)

(T rzce B
=z | [K

i 562-12HR-D T L ot ox e o

Output 4 x Relay 84 | HEMBRY I 21@@%@
é Din Rail
o000 —

[3F 35 3P 39

(8] N

0000000000 e HOAO
4% AC )
DC24Y  Input 9% DCA1AZ O~104) - L N ACH00-240 MQX?O(ﬁ%XﬂN
@ oo
TECE

SG2-8ER-A

862 12HRD T

Output 4 x Relay £ 8A FENNETER — %QOC%&Q
QL QL QRO QO [B]ele O}@Q
01 [P [] 04 V3 e

Ny ey

= [
= P— [

mm? | 0.14..15 | 0.14..0.75 | 0.14..2.5 | 0.14..25 | 0.14..15

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

= - (e =0

235 @ Nm 0.6
-~ C
(0.24in) &) 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 expansion module. The method of setting 10 number is

shown below.

1) Keypad

AC100~240V Input 6x AC

TECQ
AN
= No

$G2-10HR-A

Output 4 x Relay/8A

2) SG2 Client software

Hodule Sy=tem 5et |'X|
—aet ID —Remote I/0—
i 10
Current ID: I 1 .
" Master
New ID(00-99): I 1
 Blave
—aet E 1  Others
[¥ M Eeep
[T C Eeep
[ Back Light
I/0 Alarnéﬂ_ﬁfﬂ ~ 2 get
~R5485 Set— 3 ~DF. Fonat Set——
Comm. HDdE:IBIHIE "I * Unsigned
Baud Rate: |334UU "I " Signed

Set Ean-:ell
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Expansion display State
Expansion Input state HIHIH / HIH Expansion
"oy | | *e _ 09eeee Qutput state
lnput 6xAC
J OFF -¥Y W ON
O OFF
Expansion
module state:
M Linked N
e Not Linked e RTC: year month day
(] Not Set
Installation and Wiring
E type of expansion module: SG2-8ER-D/8ET-D, SG2-8ER-A/BER-24A
@ ® SG2-4A] @
SHT-REH-D rpmnF 4 11 %1 C1 PE
;7 u! QOO0
power ports IMPUT X1 ¥2 X3 ¥4 E P
n X1 X2 X3 X8 4= DC
;""3 Q000 (Z)flex installion trilby ks QOOO O
Ao () input potts OO
(L) status T T
LED light
©)button SRT-BER-A o1l ZAlY L
e © ovtput ports M S0 BRIES
%90%9 Diinker 5% Ao — 12 v 2 %)
Qoocool o (e L || CCO000
i&] NG T 13 W3 C3 14 V4 4

gra=o

®

e ———_

©)
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Wiring
1) 24V DC power input

@

—
1

=24V E(D

R
= Ol

+

— iy 2

INPIT |81 %2 X3 X

] P 0000

4

ol8)

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

Fuse 1

L

a1
BK

IMAUT X1 X2 X3 He

+ -

o0

4= OC
- OOEJO

SG2-8ER-D/SET-D

2wy o~ L %
100,240V~ *O HH
50/60 Hz N
INFIUT | X1 X2 X3 X4
4><%COOOO
E L M A
o0
SG2-8ER-A/SER-24A
3) Relay Output
QPO
1 %@OO%@
12,260V ~ L/« % B
50/60 Hz L\J N
or 12 125V — N/- Ejj T U

12241

|
V 50/60 Hz ~~

-— =
N
* LS
__ _ U
125V =—

218
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4) Transistor output

ATV —
or

12V =

TSG28ETD
OUTPUT 4x TRIOSA

-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

Q00Q0
Q00000
.
\
o0
%j _ ] _ U

219

AC inductive load needs parallel connect Surge absorber to describe noise if the SG2 output is relay. DC
inductive load needs parallel connect commute diode if the SG2 output is relay. The commute diode ‘s inverted
voltage should be more than 5~10 times of load voltage, and the positive current should be more than load
current. Inductive load needs parallel connect commute diode if the SG2 output is transistor.

Digital 10 module and Analog module both have orange indicator light. The state of indicator light is the same
The state of indicator light is shown below.

HEOQNMKERBA
T T

A2
;a ah;uzﬁﬁl

=
lr———=—- T
(] | v
I |
I | ',‘_‘
L 1
SG2-12HR-D

b onpet bx Rely e |

SEEEE=EE

RS

Running status of expansion module

Flick (3Hz), expansion module is fault
data transfer error
connecting is error with module before
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Analog Module

The maximal assembled of Analog expansion module to SG2 is 2*2A0, 1*4PT and 1*4Al.

Analog Input Module 4Al

The 4 channel 12bits analog input of 4Al corresponds with A05~A08. It accepted the 0~10V voltage signal or
0~20mA current signal, and 12bits data 0~4095 stored in data register of DEEC~DREF. When input 0~20mA to
Expand analog input A05~A08, corresponding value (0~2000) will be stored in DRE4~DRE?.

content standard
Mode voltage current
Analog output range ov~10v 0mA~20mA
Differentiation 10mvV 40pA
Digital output 0.00v~9.99Vv 0.00mA~20.00mA
. A05~A08 0~999 0~500
Register
DREC~DREF 0~4095 0~2047
value
DRE4~DRE7 0~200
Definition +2.5% +2.5%

The current value of 4Al input displaying as shown below:

A0L=01, 36V Press key: AQL=05, 44mb
A0E=0Z, 5TV SEL+ p | A06=10.Z28m4
A0T=03, 94V «SEL+e | ADT=15.T6mh
A0B=06, 21V AQE=Z0, 00mA
Wiring
“—- 0-10V Analog “—- L-20mA Analog
Fuse 1 2 Fuse 1 2
o+ — 4+ —
2LV = J r—re 26V x T Tr—re
- ’7 -
e 22
[0]0) [0]0)
@ RUN @ RuN
il il
00000 00RO
LIr5o00co LIrso0oco
13 va calla v4 ca €L 13 v3 calla v4 ca €L
L] [ i
T o S o i1— L o
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Temperature Input Module 4PT

The 4 channel 12bits temperature (PT100) analog input of 4PT corresponds with AT01~AT04.

content standard
Temperature input range -100 ~600
Digital output -100.0 ~600.0
Differentiation 0.1
Definition +1

221

The input value of SG2-4PT is over range if wiring error or no input, SG2 will not receive and store the value of
corresponding channel, and the corresponding channel’s coil M turns ON.

coil AT number

M34 ATO01 SG2-4PT channel 1 error
M35 AT02 SG2-4PT channel 2 error
M36 ATO03 SG2-4PT channel 3 error
M37 AT04 SG2-4PT channel 4 error

The current value of 4PT input displaying as shown below:

ATO1=-0100.07C Press key:
AT0Z= 0600.0°C SEL+ -

AT04=—0017.1°C

Wiring

DC 24V

ATO3= 0193.2°C |—SELte

»

AT01=—-0148.0°F
_ | ATO0Z= 1112.0°F
AT03= 0374.7'F
AT04= 0001.2°F

PT100
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Analog Output Module 2A0

The 2 channel 12bits analog output and SG2 can connect two 2A0 at the same time. The nearer 2A0 to SG2
corresponds with AQ01~AQO02, and the farer 2A0 to SG2 corresponds with AQ03~AQO04. It can out 0~10V voltage
signal or 0~20mA current signal, and 12bits data 0~4095 stored in data register of DRD4~DRD7.

content standard
Mode voltage current
ov~10v OmA~20mA
Analog output range  |Load impedance should be|Load impedance should be

bigger than 500Q smaller than 500Q
Differentiation 10mVv 40pA

Digital output 0.00v~10.00Vv 0.00mA~20.00mA
Register | AQ01~AQ04 0~1000 0~500
value | DRD4~DRD7 0~4095 0~2047
Definition +2.5% +2.5%

The output mode of AQ is set by the current value of DRDO~DRD3

Output Mode
) ) Mode DRDO0~DRD3 data definition
Register | Register
Channel 1: AQ01 DRD4 DRDO 1 0: voltage mode and reset value when stop;
Channel 2: AQ02 DRD5 DRD1 2 1: Current mode and reset value when stop;
Channel 3: AQ03 DRD6 DRD2 3 2: voltage mode and keep value when stop;
Channel 4. AQ04 DRD7 DRD3 4 3: Current mode and keep value when stop;

It will be thought as 0O if the value of DR is not in the range of 0~3.

AQ display

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

Analog Ouput Set §|

Mode Preset

cir |1 w|[v >|f000 STOP display RUN display
Voltage mode, reset value when

stop  DRD4--AQ output:09.77 V AQO1=09. 7TV AQ01=09. 77V
2 [2 <|fr |[2087 BQOZ=20. 00mé 4Q02=20. 00m4
Current mode, reset value when EQDS_ 801 ¥ £Q03=02. 10¥
stop DRDS--A( output:20.00 mh LE0A=DESF mi AQ04=00, 00mA

cas 3 w|la ~||m

Voltage mode, keep value when stop When AQ mode is current output, the DR value conversion AQ

cis |4 w|jor  w||af

Current mode, keep value when stop

output value and display value show as below:

DRD5=2047, conversion AQ02=500, display: 20.00mA

Cancel |
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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 AQ correspondence with the DR to see Chapter4: Relay Ladder Logic Programming-AQ
(Analog output).

Wiring
\oltage output Current output
fa [ a8
: : aYalela
L_ 1 '(/\ () (j C) r T L/ \) (\J L/
1 + - DG Zz2av 1 + - DC 24V
~ ~
00O | OO
5 a
3 <> RuUN Q RUN
zZAO0
NN Y NN
PADAND, \) L/ AN, O o/ \i/
E : f\r},\f\, () ]— : ' (YO ()
ANV AND AW AN A AN A AN AV A,
ci1vi 11 c2 V2 12 C1vli 1 G2 12
[ 1‘1 P L_'._,'_“D < __,'_'J
Lo [[e | Lo [ @ ]
current output
External voltage output External
equipment cquIpment
shielded Twisted pair shiclded Twisted pair
Puisieilichitaiity Vi P Vo
Cx
A0 2A0
24y 24y L 24y 24V
+ o
nc (- 0'\'-’ C_) 0\',’
oV '
POWER SUPPLY

POWER SUPPLY
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Communication Module

MBUS Module

Summarize

MBUS module makes SG2, which doesn’t have communication ability, to communicate with other controller as
master/slave mode. MBUS works as RTU slave node, responses RTU master node’s request, but it can’t communicate
initiatively. MBUS makes the scan period of SG2 become longer; it is different from difference communication order.
Normally, the extend time is less than 20ms, but it will be 100ms if the order is to rework the preset value of function.

MBUS Cell Configuration

: Connecting port

: Power

: SW2, 2-bit switch (terminal resistance selection)
: RUN, running LED light

: COMM. Communication LED light

: Error, state LED light

: RS 485 port

: SW1, 8-bit switch (set format of communication)



Chapter 9 Expansion Module 225

Connect with electrical source
Input 24vDC

@

+
R

oo 24V 72/@

+ - DB 24V

QQ @N?

\/_/

-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 bits switch (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

* 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 inefficacy,

* * ON * * communication format is default as

38.4Kbps, 2 stop bits, no parity bit

* 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 SG2

basic unit. The ID of the master device changed if it doesn’t get the ModBus order when it gets power or is running,

the extended module gets the ID itself and renews it.

LED state display

Error

flick quickly(5Hz)

Verifying bit error,
Length of data respond
error, CRC error

connection  between
SG2 and COMM.
Mode is credible,
describe  environment
interfere.

code State indication Error type and reason Manage method remark
S6H The error LED light | The connection between | check-up  connection | The question is connection
flick slow (2Hz) SG2 and COMM. Mode | among SG2, 10 mode | with the mode before it if
is improper and COMM. Mode there are many expansion
modes.
S5H The error LED light | SG2 set error: 10 number | check-up SG2 set
is ON set is different from
factual.
51H The error LED light | ModBus order error: check-up the order and
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

: Linker

: Port connection with SG2

: SW1, 8-bit switch (set network’s ID and
baud rate)

SW2, 2-bit switch (network terminal

resistance selection)

: Flexed installation feet
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Connect with electrical source
Input 24vDC

®
= 2LV zi@

]

- DG 24V

00 ™[]
Je& 1 1L

-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
3

4

ON ON | OFF | OFF | OFF | OFF
OFF | OFF | ON | OFF | OFF | OFF

OFF ON ON ON ON ON 62
ON ON ON ON ON ON 63
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SW1_7~SW1_8: Baud rate

LED state display

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.

1) mode state LED (MS)

Double color LED (green and red) indicates DNET state.

2)

Double color LED (green and red) indicates equipment network bus 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)

Net status LED Explanation Correct or prevent fault
Off -‘No power. Power up.
-The device is a single node in the net. Add other device in the net.
Green on Normal operation mode, and connected | No
with master.
Green flash Normal operation mode, but not | No
connected with master or had be set free
Red flash 10 connection time out, waiting green | No
flash after a few seconds.
Red on ‘Dup MAC ID check error Replace node address and
-Communication error and restart power up again.

More information about protocol and EDS file to see:
R06-SG2-DNET-D01X30(SG2-DNet user manual)
R09-SG2-DNET-C02X30(04D2000C00020300).eds
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PBUS Module

Summarize

PBUS makes SG2, which can’t work in ProfiBus DP network, to work in ProfiBus DP network. At ProfiBus DP side,
PBUS mode is a gateway, a slave node in network. At PLC side, PBUS communicate with SG2 through SG2 COMM.
Port, it is point-to-point communication equipment.

PBUS is together with SG2 as one slave equipment in ProfiBus DP network.

PBUS Cell Configuration

: 2-bit switch (terminal resistance selection)
: 24V DC power supply port

: Power indicate light

: BUS indicate light

: Port connection with SG2

: 8-bit switch (slave node ID set)

: 9-hole PROFIBUS DP socket
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Connect with electrical source
Input 24vDC

4+ o DE 24V

00 ™

k/_//

-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

9 M
°© o4 B
8 I .
Q o3 | B-Line
o 7, 8 —r A-Line
66 ‘3’1 - 2M
\(3/' 6 —i 2P5
4
NO. name description
1 reserved
2 reserved
3 RXxD/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

231
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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

ENO01 makes SG2 to work in TCP/IP network, read, write and monitor program by software PC Link.

ENO1 Cell Configuration

: 9-hole socket (PLO1 connect with SG2)
: Flexed installation feet

: TCP/TP port

: Button

. Power indicate light (orange)

: 24V DC power supply port

Dimensions
Unit: mm (Llinch=25.4mm)

ENET

315

90

233
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Connect with electrical source

Il

sqy B =0
/zi@

4+ - DB 24V
QO

—

—

-1A quick-blowing fuse, circuit-breaker or circuit protector.
-Surge absorber.

Communication (product EN01)

6_5 ddé’aé&c‘aﬁ&

AN

&
P O |' - XYY
CABLE:PLO1 ~— —

i ez

\ NETWORK
\ .

T~@

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 S=arch  and choose it.

RE

File Edit ¥iew fetion Dewice Help

7
=

Update

S @ @

Search Assign IF Fing

@ 5 Y

lperade Telnet Web

S B Device 1=
= (unlmown) Firmware Type e
Firmware Ver=zion 1.0

Te..odoooy To— . (arlmown ]

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 TP icon@.

Missign IF Address x| [Baesio P adieas 2]

Hardware Address: (e g O0-D0-4A-14-01-10] Hurdwars dddreps: o g (E-30-44-14-01-18)

_ cet |

C
wnrel : Canzal
IF Address bo smazigns  (decimal del selabies) TF Addrans o mezign:  [(decimal dot seistica)
| EENEE fro.o.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 x|

The requested address is not walid in its context
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4. Click the Search icon search  and choose it.

ol
File Edit ¥iew Action [Dewice Help
S e @@ e s«
= — ' .g
Search  Assigzn IF Fing Update Uperade Telnet Heb
B estac =

E Email Notification

Firmware Type e
1.80
(urdmown)

Firmware ¥ersion

Froduct Type

o
5. Click the Ping icon

Finz — 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.

M rieg Bevics X
IF Addeass
| CRERERT | Fing I Clawr Status |
Fiainal
|

Tinging 10 L0, 19 LID with 32 bves of data:

Maply frea 10055 19 110 byterssd tissilsz TTLAE4
Baply Erea DDOIZE. 19 L119° betes=32 tisaClss TTL=E4
Baply frem DD DD 19 L19° bwLea=IZ LiesTles TTL-G4
Heply frea 10050 19 119 byles™® Lime{las TTLSG

Fing zsiakizkicx for 100 128.10.1010:

Fackata: Seat = §, Eeceiwed = 4, Loy = 0 08 laai),
Wpprosimata romd Leop Limes on i bl=sneards

Binisos & Osz, Baxisms & Osg, Avarsps = Oag

(=1t

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.

Bils Bl s iotiem Beese fali

228883 3

o 10 | s e ’

e e T Tl T
= — e 1 B 2o | [ -
i Rl
ase
o Bere
Tabemt o
[ T
[ 3
it -
i
-t
I
Faita
e L
%] i
.

Click Ports

=

Rambars

- |

Xx
Fari 1 prepariin
el
Busd Ents _tazog =l
Pata Bids B
Fles Capipsd  Mama
Parity Waria
| | Ftop Bits {
VB Batagr am Bads

Palss El

heceptFasnive Connection
Whathar 4 841 (BEsSiRg S4twsrh
[ commactivaz arw scoapied for ik |

4

| Fatsgrem Bede

e
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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.

= REETEE P [=
[lLantromia Bedisector Configuation P o 1 S
Fuont Comfigpan i
-1 Fior [ Contl [ Comdl
st | s il I Comd r:ﬁ.u; r Comd2
.iﬂff:f.] Harve Do W Cond [ Coml3 [ Comed oK
™ it Moe . [ Comd [ Comld [ ComiM
%8 || Click Com Setup | |Fom - oms rcms
Pon Setegs | | ol | [ Confl [ ComlE [ Cowdt
I rCod [ Coml? [ Gomd?
S [ige =—> [ Comll [ Comli [ Comdl
M Comfl [ Comtd [ Comal
a Giscorewet | o | o | g | I Comil [ Cond [ Comt
ol | il |
8. Clik Add IP button
IF S i Set x
= x4
Huozt:
Host: |1D.128.18.119 o I'ID.'IEE.'IEI.'I'IEI
L : TCPPot: |1uum

o]

Cancel |

Enter the hardware address

o]

Cancel |

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

Fort Settings

X

[~ Timeout Beconnect
[~ Server Reconnect
[~ Inband Listen

=] . )
I? = Connection Timeout

[~ Foree ve Protoco|
[~ MoMet Cloze

[v Raw Mode

= _
IIJ = Reconnect Linmit

0K |

Help |

237
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10. To hide the pop-up window, check Silent Mode on the Com Port Redirector Configuration window.

F""Lutroni.z Eedirector Configuration

=10 x|
Part Configuration |
Advanced i Rediect |COM3 =] 7. Hio
Up |
M Mave Dﬂﬂ"ll
7 Sient Mode Add P |
Part Settings | ‘Web Configuration | Bemove |
Status: [Idle

_9_] Dizconnect Help

Save | Close |

11. Click Save button and Close button.

Note: After completing this Configure, you can Link and control your product.

Choose the Com port and click Link button.

Link Com Port

Selecting COM
(" COM 1 PORT
{~ COM 2 POR

COM 4 FORT

Mode
(* Single
{~ Search ID

(" CCM 5 PORT
" CCM & PORT
" COM 7 PORT
" CCM 8 PORT

link |

SG2LADDER Ed

Cornect Succezsfullyl

ﬂ
S
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GSM Module

Summarize

With a GSM module, SG2(V3.2 and above vision)/TP03 can be monitored and controlled by sending and receiving
short massage. Module support dual band EGSM900MHz/DCS1800MHz, those frequency channel support all the
world except North America.

GSM Cell Configuration

: Flexed installation feet

: 24V DC power supply port

: Mode state LED light MS

: Network state LED light NS

: Button

: SIM card port

: 9-hole socket (PLO1 connect with SG2)
: Antenna (SMA port)

:Sucked type antenna (SMA port)
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Connect with electrical source

Input 24vDC
+ —
1
—oav N

DC 24V ANT.
o O
%1%,

—lvs & o

T

-1A quick-blowing fuse, circuit-breaker or circuit protector.
-Surge absorber.

Insert SIM card

Step 1: uncover the tag paper;
Step 2: insert SIM card, as the picture above show;
Step 3: recover the tag paper;

Warning :Before inserting and removing SIM card, must cut off the power of GSM module.
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Installation of antenna

[
= 0

——

606 | /A
‘eeaea!@):
A

/i

©

* Sucked type antenna can attracts to any metal form.

Connect to SG2 with the PL01 cable

niiziue6ie

LN
De2av AT 00 Q00000

AT 1oo~z40V INPUT & X AT

ZEON

5%

SG2-10HR-A

DUTPUT 4 X RELAY/ BA

P D P D

Connect to TP03 with the TP03-302PC cable

Comcom 0
of
s
our
3
A

SR-A

TPO3-302°C

2
[€)

TPO3
709099974
20000008
o 080404048 Q
e 709099974
@)

‘ S
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LED state display

GSM module has two number of double color LED used for fast diagnostics, to indicate the state.
MS Module State LED

State of LED Description

ON when the moment | Power on program initialization
power on, then OFF

ON Link to PLC normally

Flash 2Hz Fail to link to PLC

Flash 1Hz System configuration mode
Flash 5Hz Hardware error

OFF No power

NS Net State LED

State of LED Description

Flash 5Hz Search net signal (about 20s)
Flash 0.5Hz GSM net ready  signal weak
Flash 1Hz GSM net ready  signal strength
ON Network error

OFF No power or module error

More information to see “SG2-GSM Module User Manual”.
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode

Operation Sample:

change from 1 to 4)

213 1415 161718 Column
Line 1 LADDER
FUN.BLOCK
PARAMETER
R UN
Procedure 1: Vo405 6,7,8 Column
Press ‘OK’ Line 1
Enter LADDER Edition
Procedure 2 : 1 1213 1 4.5 61718 Column
Press ‘SEL” Line 1 1 01
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : i 1 1213 1415 16178 i Column
Press <1’ 3 times Line 12 01
2
(Press ‘T {’, and the digital cursor i
located will change from I to G).
Procedure 4 : i 1 1213 1415 16178 i Column
Press ‘SEL” Line 1 q 01
2
(start /end modifying parameter) 3
4
Procedure 5 : i1 i12:3 4415 16,178 i Column
Press ‘—’ 2 times Linel|q 0 1
2
(Press ‘«— —’, 3
the cursor located in digital) 4
Procedure 6 : i1 1213 1415 161718 i Column
Press <1 for 3 times Linel{q 0 i
2
(Press ‘T 1, 3
the digital the cursor located will 4
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Procedure 7 : '] 1213 1415 161718 ' Column
Press ‘<’ 2 times Line li 0 4
2
(Press ‘SEL’ + ‘«— —”’ 3
to move the cursor to the position 4
Required revision.
OR Automatically Link 7. -
Procedure 7 : vl v2 13 445 161718 i Column
Press ‘OK’ Linel|q 0 4 —-
2
(Move the cursor to character in 3
column 3) 4
Automatically Link
OR W
Procedure 7 : . 1213 1415 1678 ' Column
Press ‘=’ Linel|q 0 4
2
(move the cursor to the link location 3
in column 2) 4
Repeat the stepl~7, and input MO1, 103 Instruction to column 3, 5.
Procedure 8 : 1 2.3 415 1 6.7.8 . Column
Press ‘OK’ in Column 5 Linellq 0 4 —M 0 1 — 1 0 3 — .
2
(move the cursor to the character in 3
column &) 4
Procedure 9 : i1 2.3 4.5 16,78 i Column
Press ‘SEL” LinelqO4—M01—IO3—‘(Q01
2
(when the cursor located at character 3 ]
and digital, press ‘SEL’ to show 4
Qo1 ;
Auto Add “(”
Procedure 10 : 1 2.3 4.5 16,78 i Column
Press ‘OK’ Linell[g 0 4 —MO0 1 —103— (J@O0 1
2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : '] 1213 1415 1617 ' 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
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Procedure 12 : ! 1213 1415 16178 I Column
Press ‘—’ 3 times Linellg 0 4 —M 0 I — T 0 3 — ( Q 0 1

2
(move the cursor to column 2) 3

4
Note: never press ‘SEL’ before hand

Change Wire © “to ‘' I”
».

Procedure 13 : 1 1203 415 16178 i Column
Press ‘SEL’ Linellq 0 4t MO 1 —103—(QO0 1

2 L
(A vertical line emerges) 3

4
Procedure 14 : i 1 1213 415 16178 i Column
Press ‘OK’ Linelfq 0 4 +T M0 1 —103 —(QO01

2 1N
(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 : V1 2.3 4.5 1 6,7.8 , Column
Press ‘OK” in column 5 Linellqg 0 4 + MO 1 —1 0 3 (Q 01

2 Ltr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : ! 1213 '4:5 '6!7'8 ' Column
Press ‘SEL’ Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 —— (QoO0 1
(When the cursor located in digital 3 2_
or character, press ‘SEL’, ‘Q01° will 4 i
emerges) i

Auto Add “(”

Procedure 17 : V1 1213 415 161718 i Column
Press <1 for 5 times Linellq 0 4 +MO1—103—(QO01

2 Liro3 —— (CoOo 1
(Press ‘SEL’ + T |’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : ' 5253 '455 565758 ' Column
Press ‘—’ 2 times Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 — (Co 1

3

4
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Procedure 19 : 1 1213 1415 16:7,8 i Column
Press ‘1" for 6 times Linellq 0 4 TMO0O1—103—(QO0 1
2 tro3 — —— (Co07
(The digital 1 the cursor locating 3 -r
will change to 7) 4 -
Auto Enter Function
Block Edition
Procedure 20 : ' 2143 ‘45 1 6178 ! Co_,lﬁmn
Press ‘OK’ Line 1 rl 1
2[L o w A | 9
(Auto shift to FUNCTION BLOCK 3 | Booooo |fcCco7
and the counter input parameter) 4L o w L .
Procedure 21 : ' 1213 1415 161718 ' Column
Press ‘ESC’ back to Linellg 0 4 +tMO0O 1 —103—(QO01
LADDER edition screen 2 Xiro03 ——— (Co
3
4
Delete the Program Element
i1 1213 1415 161718 + Column
Linelfq 0 4 +T MO 1 —103—(QO01
2 Xir03 — (CO
3
4
Procedure : i1 1213 1415 161718 i Column
Press ‘DEL’ Linellg 0 4 + MO0 1 —103—(QO01
2 tro3 ——
3
(to delete the element C0O7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : V1 1213 4.5 161718 i Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 +TMO1—103—(QO0°1
2 Xiro3 —— (CoO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S T O P L I NE 002
Delete the whole Line
i1 2.3 4.5 16:7.8 i Column
Linellg 0 4 + MO 1 —103—(QO01
2 Xiro03 ——— (CoO
3
4
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Procedure : '] 1213 1415 16 ' Column
Press ‘SEL+DEL’ (Simultaneously) Linelflq 0 4 + MO 1 —T1 0 3 — 0 1
2 Lr03 ——— 0 7
3JCLEAR Ln 00 2
(‘ESC’ Cancel , ‘OK’ Execute) 4E S C ? 0O K ?
Insert a whole line.
1 1213 4.5 16 ' column
linellqg 0 4 + MO0 1 —10 3 — 01
2 Lro0o3 ———— 0
3
4
Step: ! 1213 ‘415 '6 ! ! column
Press“SEL+OK” ( at the same time) Linellq 0 4 —M 0 1 — 1 0 3 — 01
2 T
3 tro3 —8+—— 0 7
4
Turn page (move upward/ downward 4 lines program):
i1 1213 1415 16, i column
line 1 04 +™MO01—103— 01
2 Lro03 ———— 0
3
4
5
Step: V1 1213 4.5 16 i column
Press ‘SEL+T/’ line 1 04 +™MO01—103— 0 1
(at the same time) 2 Liro3 —— 0 7
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 1213 1 415 1 6. ; Column
Line 1 L ADDER
2 F UN BLOCK
3] P AR A METER
4 R UN
Present action area
The present value will appear when SG2 /is under ‘RUN’ mode.
Procedure 1: 1 ; Column

Press ‘OK’

(Enter FUNCTION BLOCK edition)

Preset action value area
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1 1213 1415 161718 ' Column
If you want to edit T02 Line 1 r 4 1
Press ‘SEL+71’(simultaneously) 2 1 |
3 | 22 . 22Sec o 2
4N 0 1 L+ .
Step 2: modify  present target value  preset the action relay
Preset the target value
Procedure 2-1: ' 1213 1415 161718 ' Column
Press ‘<’ Line 1 rl 1
2 14 |
(move the cursor to the preset action 3 l 00 ol s ¢ ¢ J~ T
area ) 4
Procedure 2-2: V1 1213 145 16178 i Column
Press ‘SEL’ Line 1 rl 1
2 I A I
(begin input the target value) 3 | 00 0 l S e ¢ |- T
4 1 J
Procedure 2-3: il 1213 1415 161718 i Column
Press 1" for 3 times Line 1 rl 1
2 14 |
(Press ‘SEL’ and followed by ‘T,4’ 3 | 00 03 Sec FT
The digital ‘0’ is changed to ‘3°) 4 4
Procedure 2-4: V1 2.3 1415 1 6,7.,8 , Column
Press ‘OK’ Line 1 1
of 1] 1
(Save the input data) 3 | 00 oBls ec T
4 1 d
Procedure 2-5: 1 1213 1415 161718 | Column
Press ‘<’ Line 1 rl 1
2 1 |
3 |l oo B3 Sec T
4 1 J
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: i1 1243 ‘415 16,78 i Column
Line 1 r 1 bl
2 I A I
3 B3 . 33Sec [T
4 1 d
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As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set
as the preset value of them. Next to the step 2-2, to execute the following operation:

Step2-3A: '] 1213 1415 16178 ' column
Press ‘SEL’ line 1 rl 1

2 1 A |

3 | Vo1 c F T

4 1 J
Repeat the step 2-3A, following screen will be shown in turn:
Step2-3B: i1 1213 1415 161718 | column
Press ‘SEL’ line 1 1

| 1

3 | A0 1 c b T

4 L d
Step 2-3C: ! 1243 1445 161718 i column
press ‘SEL’ line 1 rl 1

2 1 T L

3 T O 1 c T

4 1 - 1
Step 2-3D: 1 1213 e 161718 ' column
Press ‘SEL’ line 1 rl 1

2 1 T L

3 Co01 c T

4 1 - 1
Step 2-3E: i 1 12413 445 i 6,7.,8 i column
Press ‘SEL” line 1 rl 1

2 1 T L

3 ATO1 c T

4 1 - 1
Step 2-3F: '] 12 1415 161718 ' column
Press ‘SEL” line 1 r 1

2 1 T L

3 AQUO 1 c F T

4 L d
Step 2-3G: V1 1213 415 161718 \ column
Press ‘SEL” line 1 rl 1

2 1 T L

3 DR O 1 c T

4 L - 1
Step 2-3H: ! 1213 ‘415 '6!17'8 ! column
Press ‘SEL” line 1 rl 1

2 1 T L

3 AS 01 c T

4 L - 1
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Step 2-31I: '] 1213 1415 161718 ' column
Press ‘SEL” line 1 1

2 1 {

3 | MDO 1 Sec T

4 1 d
Step 2-31J: 1 2.3 4.5 16,78 \ column
Press ‘SEL” line 1 1

of 1 1

3 | P10 1 Sec T

4 1 d
Step 2-3K: "1 1213 '415 '6'7!'8 ' column
Press ‘SEL” line 1 1

of 1 1

3 | MX 01 Sec T

4 1 d
Step 2-3L: V1 213 HE 161718 i column
Press ‘SEL’ line 1 1

2 1 {

3 | ARO 1 Sec T

4 1 d
Next to step 2-3B, the following screen will be shown.
step 2-4B: 1 123 4.5 1 6,7.,8 , column
Press ‘—’, press T’ linel 1 1

‘I L

3 A0 2 S ec T

4 1 - ]

Repeat step2-4B (press ‘J” is also available), the preset value of A01-A08 will be periodically changed. And
so on. ‘Analog*gain + offset’ value (V01-V08) and the other function blocks (time, counter...) present

value is set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: V1 2.3 415 1 6.7.8 . column
press ‘OK’ line 1 r 1 1

2 1 |
Save the present data. 3 | A0 . Sec T

4 1 J
Procedure 2-7: ! '2!3 415 '6!7'8 ' Column
Press ‘1 Line 1 rl 1

2 |

3 33Sec j T
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Procedure 2-8: ! 2.3 4.5 i16.7.:8 i Column
Press ‘SEL” Line 1 rl 1
2l LA I
(begin to edit data) 3 | 3 33 c b T
4 1 d
Procedure 2-9: V1 1213 1405 16,78 i Column
Press <1 Line 1 rl 1
2l 2.4 I
(Press ‘SEL + < T/ 3 | 3 33 c b T
to change ‘1’ to © 2°) 4 1 4
Procedure 2-10: V1 1213 415 161718 i Column
Press ‘OK’ Line 1 1
2 B { ]
(save the input data) 3 | 3 33 c T
4 1 J
Procedure 2-11: 1 12,3 4.5 16,7.8 i Column
Press ‘T Line 1 r 1
2 2 |
(move the cursor to ‘17 position) 3 | 3 33 c b T
4 1 J
Procedure 2-12: '] 1213 1415 161718 ' Column
Press ‘SEL’ Line 1 r_L 1
2 2 4 |
(begin to edit data) 3 | 33 .33 c F T
4 1 d
2-13: 1 1213 1415 161718 ' Column
Press *1” for 3 times Line 1 r4 1
2 2 A |
(Press ‘SEL’ and followed by T |’ 3 | 3 33 c b T
to change 1 to 4) 4L ow .
Procedure 2-14: 'l 1213 1415 161718 ' Column
Press ‘OK’ Line 1
) 21 1
(save input data) 3 | 3 3 33 c b T
4L o w + .
Procedure 2-15: i1 2.3 4.5 1 6.7.8 i Column
Press ‘1’ for 3 times Line 1 r 4 1
2 2 |
(this step leads to editing the action 3 | 3 33 c b T
relay) 4L o . L 4
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Edit action program and preset the action relay

Procedure 2-16: ! 1213 415 '6!7'8 ' Column
Press “—” 2 times, Press ‘SEL’ Line 1 r 4 1
2 2
(Begin to modify ) 3 “ 33 33 e ¢ L T O 1
4L o w+t 4
Procedure 2-16A: '] 1213 1415 161718 ' Column
Press ‘SEL’ Line 1 r 4 1
2 2
(Begin to modify ) 3 33 33 e ¢ T O 1
4101+ -
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: 1 1213 1415 161718 ' Column
Press ‘SEL” Line 1 r 4 1
2 2 A |
3 | 33 .33Sec TOI1
4i 01 L+ d
Procedure 2-16C: ! 1243 1445 16,718 i Column
Press ‘SEL” Line 1 r 4 1
2 2 A |
3 | 33 .33Sec TO1
4L o w+t 4
Next to step 2-16A, then “1”, the following screen will be shown. - .
Procedure 2-17: 'l 1213 '415 678 ' Column
Press ‘T for 5 times Line 1 r 4 1
2 2 |
(Press ‘SEL’+ T /4’ 3 | 33 .33SecTO1
to change [ to M ) 4mMo 1 L 4
Procedure 2-18: 1 2.3 415 1 6.7.8 , Column
Press ‘—’ 2 times Line 1 r 4 1
2 2 |
(Press ‘SEL’ + ‘<= —’ to move 3 | 33 33 ec FTO1
the cursor to digital location) 4M 0 1 1 4
Procedure 2-19: ! 1213 1405 16,78 i Column
Press <T’for 3 times Line 1 r 4 1
2 2 |
(Press ‘SEL’ + T |’ to change ‘1” to 3 | 33 33Sec FTO1
‘&%) Mo 4 L .
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Procedure 2-20: ! 2.3 4.5 16178 i Column
Press ‘OK’ Line 1 r 4 1
2 2 1 |
(save the input data) 3 | 33 .33 S ec |- T O 1
4M oL ]
Procedure 2-21: ' 123 '4'5 '6'7!'8 ' Column
Press ‘1 Line 1 r 4 1
2 2 |
(Move the cursor to preset action 3 B3 . 33Sec tTOI1
value area to repeat the step 2-1) 4M o0 4 L 4
Procedure 2-22: ' ' 2 ' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' Column
Press ‘1 Line 1 r 4 1
2 B |
(Move the cursor to position ‘2’ to 3 l 33 .33Sec J~ T O 1
repeat the 2-8) 4M 0 4
The detail operation of modify the analog comparator Ax, Ay:
1 1213 1415 161718 + column
Line 1 rl 1
2 | AO01 VvV |
3 | Ao2 Vv @o 1
4 L o0o0.00v A
step 2-23: ! 1213 1445 161718 I column
o, CQET 2 line 1 rl 1
Press ‘«—’, press ‘SEL ) | A0 1 v | .
A 1 3 A0 2 v 01
(press T 4’,Select AO1-A08 ) 4 l 0 0 00V }
Step 2-24: 1 1213 1415 161718 ' column
Press ‘«<—’, Press ‘SEL” line 1 rl 1
(press ‘SEL’ Select A02 — TO1 — 2 ‘ AO0O1 V L
C01-AT01-AQO01-DR0O1-AS01- 3 T O 1 \% G 01
MDO1-PI01-MX01-AR01-00.00— 4 L o00.00vVvV
VO01-AO01)
Step 2-25: ' 123 145 '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
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Step 2-26: 1 2.3 4.5 16:7.8 \ column
Press ‘OK’ line 1 rl 1
2 | AO0O1 VvV |
Save the present data 3 | To@ vV FGoO 1
4 L 0.o0o0vV 4
Continue to input Function Block
Method1: Next Function Block
! 1213 1415 161718 + Column
Line 1 r 4 1
2 2 I
3 l 3 33Sec j-o 1
4M 0 4
1 1213 1415 161718 i Column
Press ‘SEL+1” (Simultaneously) Line 1 -|r 1 -i
2 1
3 | 0 00Sec o2
4 1 d
Last Function Block
1 1213 1415 161718 ' Column
Line 1 r 4 1
2 2 T L
3 3 33Sec (Mo 1
4M 0 4 L .
1 1213 1415 161718 | Column
Press ‘SEL+¢’(Simultaneously) vl .|r 1 -i
2 1
3 l 0 00Sec j-l F
4
Method 2: Next Function Block
'l '12'3 145 '6'7'8 ' Column
Line 1 r 4 q
2 2 A |
3 | 3 33Sec IO 1
4M o0 4 L .
' 1213 1415 161718 + Column
Press ‘—’1 times Line 1 r 4 1
2 2 4 |
3 | 3 33SectTiI
4M o0 4 L -
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! 1213 1415 16178 ; Column
Press ‘SEL’ Line 1 r 4 1

2 2 A |

3 | 33 .33SecTOI

4M o0 4 L -

'l 1213 415 '6'7'8 ' Column
Press ‘4 ’or <1 1times vl r 4 1

2

3 T 33 .33Sec LTLI

4M o0 4 L -

1 1213 1415 161718 ' Column
Press ‘—’ Itimes vl r 4 1

2 |

3 | 33 .33Sec T1_1]

4M o0 4 L -

i1 123 45 1617138 i Column
Press 1 4times vl r 4 1
or Press ‘1’ 11times 2 2 |

3 | 33 .33Sec Tl 6]

4M o0 4 L -

1 2,3 4.5 16718 i Column
Press ‘OK’ vl rl 1

2 2

3 T 20 .208Sec LT 1

4 1 J
Clear Function Block

1 1213 1415 161718 ' 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 1213 1415 16178 , Column
Press ‘ESC’ Line 1 L ADDER

2 FUN.BLOCK

3 PARAMETER

4 R UN
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Change Function Block Category:

] 1213 1415 161718 ' Column
Line 1 4

2 1{

3 | 33 .33 Sec O 1

4M 0 4 L 1
Method 1: | Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX, AR, MU
Step 1: ! 213 ‘415 '6!7'8 ! Column
Press ‘SEL” Line 1 r 4 1

2 1

3 33.33S8Sec T01

4M 0 4 L ]
Step 2: ' ‘213 ‘415 '6!7!'8 ' Column
Press ‘SEL” Line 1 1

2|L ow{

3 | 000000 FC o0 1

4L o w+ 4
Step 3: V1 213 FHE 161718 i Column
Press ‘SEL” Line 1 r Su—Su 1

2 1 |

3 | 00 :00 FR O 1

4 1 00:00 .
Step4: 1 2.3 4.5 16.7.8 i Column
Press ‘SEL” Line 1 1

2 [ AO0O1 V

3 | A02 V }FGoOo1

4 L1 o0 .00v
Step5: ' 1213 1415 16178 + Column
Press ‘SEL’ Line 1 rl 1

2 | |

3 | FHO 1

4 1 J
Step6: 1 1213 1415 161718 | Column
Press ‘SEL’ Line 1 rl 1

2 14 T101—10"1 |

3 | \’ FLoO

4 Lwo9—wo9
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Step 7: '] 1213 1415 161718 ' Column
Press ‘SEL” Line 1 1

2Low~{ -LQ 1

3IL o w A 00000 Fi 1

4L o w 00000
Step8: 1 2.3 4.5 161,78 . Column
Press ‘SEL” Line 1 1

R 1

3Lowd Q01 —Q0 FS 01

4 1 J
Step 9: V1 1213 1445 16,7,8 i Column
Press ‘SEL” Line 1

2 { 00000 -I-Nop

3 | 00000 FAS 01

4 1 00000
Step 10: '] 1213 1415 161718 ' Column
Press ‘SEL” Line 1 r 1

2 ‘ 00001 ':Nop

3 00001 MD 0 1

4 1 00001
Step 11-A: V1 2.3 415 617,38 , Column
Press ‘SEL” Line 1 r 1

2 ‘ 00000 ':Nop

3 00000 P101

4 L 000 .01 1
Step 11-B: '] 1213 1415 161718 ' Column
Press ‘SEL + —’ Line 1 r 1

2 | 00001 FNop

3 | 0000 . FP 101

4 1 000 .01 2
Step 12: 1 1213 1415 161718 ' Column
Press ‘SEL” Line 1 00O0O0TO0

2Low~{ 00000

3IL o w A 00000 FMX 0 1

4 1 00000 A
Step 13-A: 1 2.3 4.5 1617, 8 , Column
Press ‘SEL’ Line 1

2Low~{ 00000 -|~N0p

3IL o w A 00000 FAR 01

4 1 01000 A 1
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Step 13-B: '] 1213 1415 161718 ' Column
Press ‘SEL + —’ Line 1 r 000000 1
2[L o w A 00010 FNop
3IL o w 1 01 .00 FARO 1
4 L 00000 A 2
Step 14: 11 1213 1415 161718 i Column
Press ‘SEL Line 1 1
2 { 01 ]
3 | 0001 FMU 0 1
4 1 DRO I 4
Step 15: V1 1213 1445 16,7,8 i Column
Press ‘OK’ Line 1 1
2 { 0 1
3 | 0001 FMBE o 1
4 1 DR O I
Method 2:
Step 1: i1 1213 1415 161718 i Column
Press ‘SEL’ Line 1 r 4 1
1 L
3 33.33SecTO0I1
4M 0 4 L .
Press ‘4’
Step 2: 01 2.3 4.5 1 617.8 i Column
Line 1 rl 1
2|L ow~‘ L
3 000000 C o1
4L o w L .
Press ‘4’
Press 1°
Step 3: 'l 1213 e 16178 } Column
Line 1 r Su—Su 1
1 L
3 00 :00 R 01
4 L 00 :00 4
Press ‘4’
Press ‘1’
Step4: V1 1213 1445 16,7,8 i Column
Line 1 rl 1
2 AO1 V L
3 AO02 V G 01
4 1 00 .00v
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Press ‘1’
Press ‘1°
Step5: 1 2.3 4.5 16,78 . Column
Line 1 rl 1
2 | |
3 | FHO 1
4 1 J
Press ‘1’
. . .P.reSS‘T’. . .
Step6: 'l 1213 '415 '6'7'8 ' Column
Line 1 rl 1
2 14 101—10"1 |
3 . l L Lo
4 Lwo9—woo9
Press ‘1’
Press ‘1°
Step 7: 'l 1213 145 '6'7'8 ' Column
Line 1 1 1
2L o w FQoO I
3IL o w A 000000 FP 01
4L 1 000001 A
Press ‘1’
Press ‘1°
Steps: V1 1213 e 161718 ' Column
Line 1 rl 1
2 I |
3lLow]{ Q01 —QO0 1 Fso1
4 L 1=
Press ‘4’
Press ‘1°
Step 9: V1 1213 415 161718 i Column
Line 1
2 000O0O0 -|~Nop
3 | 00000 FAS 01
4 L 00000
Press ‘4’
Press 1°
Step 10: ! 1213 14415 16,78 i Column
Line 1
2 { 00001 -LN 0P
3 | 00001 FMD O 1
4 1 00001 4
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Press ‘4’
Press ‘1
Step 11-A: 1 2.3 4.5 16,78 . Column
Line 1 r 1
2 | 00000 FN o p
3 | 00000 FP 101
4 1 000 .01 1
Step 11-B: '] 1213 1415 161718 + Column
Press ‘SEL + —’ Line 1 r 1
2 | 00001 FNop
3 | 0000 . 1 FPIOI
4 1 000 .01 2
Press ‘4’
Press ‘1’
Step 12: i1 1213 e 161718 i Column
Line 1 00000
2Low~{ 00000
3IL o w A 00000 FMX 0 1
4 1 00000
Press ‘V’
Press ‘T’
Step 13-A: /1 2.3 4.5 1617, 8 , Column
Line 1
2Low~{ 00000 -|~N0p
3lIL o w A 00000 FA R 01
4 01000 A 1
Step 13-B: '] 1213 1415 161718 ' Column
Press ‘SEL + —’ Line 1 r 00000 1
2L o w A 00010 FNop
3IL o w A 01 .00 FARO 1
4 1 00000 A 2
Press ‘4’
Press ‘1
Step 14: V1 1213 1415 161718 ' Column
Line 1 rl 1
2 | 01 |
3 | 0001 FMU 0 1
4 1 DR O I 4
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Jump from TO1 to TO9 Press ‘1
Step 15: ! 1243 1445 16,78 i Column
Press ‘—’ Line 1 r 4 1

2 2 |

3 | 33 .33Sec TO_1]

4M 0 4 L 4
Step 16: '] 1213 1415 161718 ' Column
Press T’ 8 times Line 1 4 1
or Press ‘J’ 7 times 2 2 -| |

3 | 33 .33SecFTO0YI]

4M o0 4 L 4
Step 17: '] 1213 1415 161718 ' Column
Press ‘OK’ Line 1 4 1

2 2 4 |

3 | 33 .33SecTO

4M 0 4 L 4
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