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Summary of changes

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

Edit and Display

SG2 V3.0 SG2 V2.x

Ladder 300 lines 200 lines

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

Contact and function block

inputioutput SG2 V3.0 SG2 V2.x
Auxiliary relayM | M | M |63(M01~M3F) 15(M1~MF)
Auxiliaryrelay N | N | N [63(NO1~N3F) Ladder: NO
FBD: 15(N1~NF)
temperature input | AT 4(AT01~AT04) NO
analog output AQ [4(AQ01~AQ04) NO
PWM P |2(P01~P02, PO1 adds PLSY mode) [1(P1: PWM)
HMI 31(HO1~HI1F) 15(H1~HF)
Timer T T |Ladder: 31(TO1~T1F) 15(T1~TF)
FBD: 250(T01~TFA)
Counter C C |Ladder: 31(C01~CI1F) 15(C1~CF)
FBD: 250(C01~CFA)
RTC R | R |Ladder: 31(RO1~R1F) 15(R1~RF)
FBD: 250(R01~RFA)
Analog Comparatory G | G |Ladder: 31(GO1~G1F) 15(G1~GF)
FBD: 250(G01~GFA)
AS(Add-Sub) Ladder: 31(AS01~AS1F) NO
FBD: 250(AS01~ASFA)
MD(Mul-Div) Ladder: 31(MDO01~MD1F) NO
FBD: 250(MDO01~MDFA)
PID Ladder: 15(P101~PIOF) NO
FBD: 30(PI01~PI1E)
MX(Multiplexer) | NO| NO |Ladder: 15(MX01~MXOF) NO
FBD: 250(MX01~MXFA)
AR(Analog Ramp) Ladder: 15(AR01~AROF) NO
FBD: 30(AR01~ARI1E)
DR(Data Register) 240(DR0O1~DRFO0) NO
MU(MODBUS) Ladder: 15(MU01~MUOF) NO
FBD: 250(MUO1~MUFA)
Block Logic function: BOOLEAN NO

260(B001~B260)The capability of{99(B01~B99)The capability of each
each block is alterable, and the totalblock is fixed
capability of block is 6000bytes

PMO05(3rd) PMO05(3rd) can be used with allPMOS5 can not be used with SG2 V3.x
version of SG2
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Chapter 1: Getting Started

The SG2 tiny smart Relay is an electronic device. For safety reasons, please carefully read and follow the paragraphs
with "WARNING" or "CAUTION" symbols. They are important safety precautions to be aware of while transporting,

installing, operating, or examining the SG2 Controller.
II' WARNING: Personal injury may result from improper operation.

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

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

considerable damage to property.

circuits and components. Damage to equipment, fire, or considerable damage to property could result.

When installing the open-board models, insure that no wiring or foreign materials can fall into the exposed

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

The wiring for the SG2 smart relay is open and exposed. For the open-board models, all electrical components

are exposed. For this reason, it is recommended the SG2 smart relay be installed in an enclosure or cabinet to prevent

accidental contact or exposure to the electrical circuits and components.

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

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

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

national standards and codes.
A Be sure to properly size cables for the required current rating.

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

II' To insure safety with the application of the SG2 smart relay, complete functional and safety testing must be
conducted. Only run the SG2 after all testing and confirming safe and proper operation is complete. Any potential
faults in the application should be included in the testing. Failure to do so could lead to improper operation,

equipment damage or in extreme cases even Death, serious bodily injury or considerable damage to property.

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

considerable damage to property.

A It is strongly recommended to add safety protection such as an emergency stop and external interlock circuit in



Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING COMPANY
www.bb-electronics.com

Chapter 1: Getting Started

case the SG2 smart relay operation must be shut down immediately.
Examination before Installation

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

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

* Check to see whether any damage occurred to the SG2 during shipment. Do not connect the SG2 smart relay to the

power supply if there is any sign of damage.

Contact T E co if you find any abnormal conditions as mentioned above.
Environmental Precautions

The installation site of the SG2 smart relay is very important. It relates directly to the functionality and the life span
of your SG2. Please carefully choose an installation site that meets the following requirements:

* Mount the unit vertically

* Environment temperature: -4°F - 131°F (-20°C - 55°C)

* Avoid placing SG2 close to any heating equipment

* Avoid dripping water, condensation, or humid environment

* Avoid direct sunlight

* Avoid oil, grease, and gas

* Avoid contact with corrosive gases and liquids

* Prevent foreign dust, flecks, or metal scraps from contacting the SG2 smart relay

* Avoid electric-magnetic interference (soldering or power machinery)

* Avoid excessive vibration; if vibration cannot be avoided, an anti-rattle mounting device should be installed to
reduce vibration.

Disclaim of Liability

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

SG2 Model Identification

[se2-[2o [ ® | R | A

Controller Type ___| Input Power:

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

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

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

12 = 12 /O points

20 = 20 /O points

— Output Type:
R = Relay
Form Factorr —— T = Transistor

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

C = Bareboard
E = Expansion



Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING CTOMPANY

www.bb-electronics.com QUiCk Start Setup

Quick Start Setup

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

other sections in the manual for more detailed information.
Install SG2 Client Software

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

8 Setup — S62 Client M=

Welcome to the SG2 Client Setup
Wizard

Thiz will ingtall 5G2 Client 2.9.09047F on your computer.

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

Click Mest to continue, or Cancel bo exit Setup.

ME:-:D |[ Cancel

Connect Power to SG2 smart relay

Connect power to the Smart Relay using the below wiring diagrams for AC or DC supply for the applicable modules.

See “Chapter 2: Installation” for complete wiring and installation instructions.

2y o~ L = MV

100,260V~ K | 5
50/60 Hz N Ll ;
D@ | (2 |
| |
| |

T T + -
AC N DC W



http://www.taian-technology.com/
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Connect Programming Cable

Remove the plastic connector cover from the SG2 using a flathead screwdriver as shown in the figure below. Insert
the plastic connector end of the programming cable into the SG2 smart relay as shown in the figure below. Connect

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

Establish Communication

a. Open the SG2 Client software and select “New Ladder Document™ as shown below left.

b. Select “Operation/Link Com Port...” as shown below right.

File Edit m View Help
L

F 562 Client
File Help

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

“Link” button.

Link Com Fort

 COM2 PORT  COM& PORT
{° COM3 PORT ( COM7? PORT
{ COM4 PORT  COMSE PORT

Link I Mnlink | Close |

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

Write simple program

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

4: Ladder Programming instructions for complete instruction set definitions.

LAD Version:

EERERGRE PRI

Co1l/Contact:

Symbol:

Capacity: 1200 free space. PC Mode: &

*:Used
1:1234567894BC

Z:1234
X:1234567894BC

Q:12345678 P:1
z o v O PRI
~Internal auxiliary relay - |

M:1234567894BCDEF L) n -| 01-3F

T:123456T894BCDEF L.

Y:1234667894ABC

Contact Type 1

C:123456789ABCDEF .. csm HB - smwor HE

R:1234567894BCDEF L.l

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

H:123456789ABCDEF L.

007
L:12345678
D: © 008

009 @
< ¥
4F 4f 4E 4o b ) W0l 4fr0 4fol 4o dFol B d SIS B G EEIEFE B gt N
|DNET. gen - Ver:Ver:x.x | Status:Stop | OFFLINE Model : S62-20VT-D ID:01 y

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
BEEEEF - BEEECEREeEe N @
Co1l/Contact: Capacicy: 1197 free space. PC Mode: A
Symbol: r’nh/r
o B
#:sed 001 :LL
I:123456789ABC
Z:1234 002
X:1234B667894ABC
Q:12345678 P:1 003
Y:1234567894BC
M:123456T80ABCDEF L.l 004
*

T:123456T89ABCDEF L.l
C:123466789ABCDEF L) L
R:123456T80ABCDEF L)

006
G:123456T80ABCDEF L.
H:123456TB0ABCDEF ) i
L:12345678
D: 0 008

OC@ -~
£ r
4F 4F 4F 4Pl 4ol WFro 4Fol 4Fol 4Fo 4o Wil P 41 S BB BB B Y 5| P e 3|
DNET. gen Ver:Ver:x. x| Status:Stop OFFLINE Model : SGE2-20VT=D 1ID:01 i

c. Select the “Q” coil icon from the ladder toolbar and drop it on the right most cells. Select Q01 from the dialog and

press OK as shown below. See Chapter 4: Ladder Programming instructions for complete instruction set definitions.

sECERIGEI:E

Edit Contact/Coil

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

*
T:123456T8OABCDEF .

Coil/Contact: PC Mede: A
Symbol: q |,‘, | M Ill [T | c ‘I »
*:lzed Select Coil No. futput Type
I:123466T89AEC -8) & =[ " Reset
S $ Ry
2:1234
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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 m ¥iew Help
Ii Monitor

Simulator

TT=EET |

Coil/Cont Simulator Contrel
Symbol:

Run Ctrl+k
*:Tzed W Stop Ctrl+T
I:123458¢ Tower

Pausze Ctr1+1r
£:1234 Quit Ctrl+g
X:12345¢ Read

Q:12345¢ g1 Set.
*

Analog Set. .
T:12345 F
assword. . .
] Language
Tﬁ.iz 345 Module System Set. ..

T:1234%5 Link Coam Fort. ..

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

program from module?”, as shown below.

EECEREREREEREEREC - ERR
Coil /Contact: i

H
#:lzed 001 |

I:12534567894ABC

Capacity: 1196 free space.

Tl Qo1
[

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

*

Do you want to read program from Module 2
T:123456 7T89ABCDEF L.

C:123456 T80ABCDEF .

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

L:12545878

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

below. The highlighted circuit 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.

[ERERCEE] Eiis) @ =]

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

ool

*: Status ON
I1:125456789AEC

Z:1234

X:12346567854BC

Input Status Tool

0:12345678 P:1 1 2345678 9ABC

Y'?23456?89&BC gl it Ll R

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

M:1234567894BCDEF L z AIOEIE
1]

*

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

G:123456T304ABCDEF L. .

H: 123456 T304BCDEF L. 007

L:123466878

b: 008
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Chapter 2: Installation

General Specifications

SG2 is a miniature smart Relay with a maximum of 44 I/O points and can be programmed in Relay Ladder Logic or

FBD (Function Block Diagram) program. The SG2 can expand to its maximum I/O count by adding 3 groups of

4-input and 4-output modules.

Power Supply

Input Power Voltage Range

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

24V AC Models: 20.4-28.8V

Power Consumption

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

Wire Size (all terminals)

26 to 14 AWG

Programming

Programming languages

Ladder/Function Block Diagram

Program Memory

300 Lines or 260 Function Blocks

Programming storage media

Flash

Execution Speed

10ms/cycle

LCD Display

4 lines x 16 characters

Timers

Maximum Number

Ladder: 31 FBD: 250

Timing ranges

0.015-9999min

Counters

Maximum Number

Ladder: 31 FBD: 250

Highest count

999999

Resolution

1

RTC (Real Time Clock)

Maximum Number

Ladder: 31 FBD: 250

Resolution

1min

Time span available

week, year, month, day, hour, min

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

Temperature Input
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Analog compare

Maximum Number

Ladder: 31 FBD: 250

Compare versus other inputs

Analog, Timer, Counter,
Analog Output (AQ), Analog*gain + Offset,
PI, MX, AR , DR, or Numeric values

Temperature Input (AT),

AS, MD,

Environmental

Enclosure Type

1P20

Maximum Vibration

1G according to IEC60068-2-6

Operating Temperature Range

-4° to 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: 250g)

Agency Approvals CUL, CE, UL

Discrete Inputs

Current consumption

3.2mA @24VDC
4mA  @12VDC
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 : > 79VAC
24VAC: >14VAC

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

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

Required protection

Inverse voltage protection required
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Analog Inputs

Resolution

Basic unit: 12 bit

Expansion unit: 12bit

Voltage Range acceptable

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

24VDC when used as discrete input;

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

Input Signal ”OFF” Threshold

< 5VDC (as 24VDC discreet input)

Input Signal ”ON” Threshold

>9.8VDC (as 24VDC discreet input)

Isolation

None

Short circuit protection

Yes

Total number available

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

Relay Outputs

Contact material

Ag Alloy

Current rating

8A

HP rating

13HP@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
Voltage specification 10-28.8VDC
Current capacity 1A

Maximum Load

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

Minimum Load

0.2mA
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Product Specifications
Display & o
Part # Input Power [[nputs Outputs RS-485 Communications Max I/O
Keypad
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 b4 8 DC, 4 Analog 8 Relay [V, Z01-Z04 [N/A 44 +4  *1
SG2-20HT-D vbe 8 DC, 4 Analog 8 Trans. [V, Z01-Z04 [N/A 44 +4  *]
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 V,Z01-Z04 N/A 36 +4 *1
SG2-20HR-12D 12 VDC 8 DC, 4 Analog 8 Relay [V, Z01-Z04 N/A 44 +4  *1
SG2-20VR-12D 8 DC, 4 Analog |8 Relay ~/,Z01-Z04 Built-in MODBUS 44+ 4 *]
SG2-10HR-A 6 AC 4 Relay /,Z01-Z04 N/A 34+4  *]
100-240 VAC
SG2-20HR-A 12 AC 8 Relay [V, Z01-Z04 N/A 44 +4  *1
SG2-12HR-24A VD 8 AC 4 Relay ~/,Z01-Z04 N/A 36 +4 *1
SG2-20HR-24A vbe 12 AC 8 Relay /,Z01-Z04 [N/A 44 +4 *1
Expansion Modules
SG2-8ER-D HAVDC 4 DC 4 Relay N/A N/A N/A
SG2-8ET-D 4 DC 4 Trans. [N/A N/A N/A
SG2-8ER-A 100-240VAC 4 AC 4 Relay N/A N/A N/A
SG2-8ER-24A 24VAC 4 AC 4 Relay N/A N/A N/A
SG2-4A1 4 Analog N/A N/A N/A N/A
SG2-4PT 4 Analog N/A N/A N/A N/A
SG2-2A0 N/A 2 Analog N/A N/A N/A
SG2-MBUS 24 VDC Communications Module, RS-485 ModBus RTU slaver
SG2-DNET Communications Module, DeviceNet Group?2 slaver
SG2-PBUS Communications Module, Profibus-DP slaver
ENO1 Communications Module, TCP/IP
OEM “Blind” Models, No Keypad, No Display
SG2-12KR-D 6 DC, 2 Analog 4 Relay X N/A 36
SG2-12KT-D »AVDC 6 DC, 2 Analog 4 Trans. X N/A 36
SG2-20KR-D 8 DC, 4 Analog 8 Relay X N/A 44
SG2-20KT-D 8 DC, 4 Analog 8 Trans. X N/A 44
SG2-12KR-12D 12VDC 6 DC, 2 Analog 4 Relay X N/A 36
SG2-10KR-A 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 HAVDC 6 DC, 2 Analog 4 Trans. X N/A 12
SG2-20CR-D 8 DC, 4 Analog 8 Relay X N/A 20
SG2-20CT-D 8 DC, 4 Analog 8 Trans. X N/A 20
SG2-10CR-A 6 AC 4 Relay X N/A 10
100-240VAC
SG2-20CR-A 12 AC 8 Relay X N/A 20
/Accessories
SG2-PLO1 SG2 Programming Cable, SG2 Programming software
SG2-PMO05(3rd) SG2 Memory cartridge

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

More information about Product Specifications to see “chapter 6: Product Specifications”.
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Mounting

DIN-rail Mounting

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

[os

o]

CONNECTOR

+ - 1112 13 14 15 16 Al A2 H Input X1 X2 X3 X4
~ 08 00880000 <A OO PRESS-BUTTON
j\ DC24V  Input 8 x DC(AL,A2 0~10V) \ VH 6& AC 100-240V

TEC® o TEC

D f 1 D
T«

SG2-12HR-D ) Ll S hx s

‘ Output 4 x Relay / 8A WEMORY ‘ @v/l@®@v/?
4 \. Din Rail

[0 % % % |

(==
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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
Mounting Clip

OO0 O0000000 > Q000
DC24V  Input 8 x DC(AL,A2 0~10V) L N AC100-240V
(0]

* TEC® TEECD }

ZON j &

D

-

®
SG2-

2-8ER-A
SG2-12HR-D Output 4 x Relay / 8A
QO0Q
Output 4 x Relay / 8A HE MORY “(P VQQ Din Rail

TP %P [P0

Direct Mounting
Use M4 screws to direct mount the SG2 as shown. For direct installation of the expansion module, slide the

expansion module and connect with the Master after the Master is fixed.

4

+ - o3 ING 16 Al A2
00 00000Q00

DC24YV INPUTBXDC|A1,A2 1-11V]

M

TEC® ML X20(H#8x32)
%S
NP4

WP QP G O

v

(S HeN

+ - 1112 B 14 15 16 AL A2 Input X1 X2 xa\m\
OO0 00000000 ¢ OO0
DC 24V Input 8 x DC(AL,A2 0~10V) l L N AC100~240v M L* >< 2 O < # 8 X 3 2 >
D oo wE
TEC® TEC® @

N
&

BN

AP

<.

Output 4 x Relay / 8A CONNECTOR %90%/9

P P P P =
Ny g

2

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

it 4xRelay
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Wiring

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

to avoid the signal interference.

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

and loads.

Wire size and Terminal Torque

= P— [———
= P=- =

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

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

= Ce =l

535 %, . Nm 0.6
(0.14in) @) lb-in 5.4
Input 12/24V DC
—0-10V Analog —0-10V Analog
1 2 1 ? 3 b
\ | \ \ \ \
T A=A
|
+ - Al A2 e
N ® . @ +- Al
—2LV — -7 — “Tora-
7y@ } } 73’@ \1\1\1\1
— 1oV - mm == m WM Ril
‘ @@ QRLLLYD Q0 QLY QLY LRLLeeee®
bDC.v Input DC .V INPUT
TECD _ TEC® .
S —— S — ,J@ﬁ\\\ T

Sensor Connection

Fuse 1
- 24V + —
or w~
AV
WP ol P ©
BK | BK o
- 112 13 14 15 16 AL A2 (/ (EEIX{/IJAZ 7777777
@@ QLYY ‘\\,:@,@g»i@ ,,,,,,,,
DC .V | 3 ::::::::::::::JH
nput V) H
TECD - I I
N @ B I
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Input 100~240V /24V AC

wy ~ L @

 E—

100260V~ XQ

50/60 Hz N | NN

R

1112 13 14 15 16

L N
Qo QR

1112 13 14 15 16 17 18 19 1A B IC

QORY ALY VYYVLeee®

Output (Relay)
Output 4 x Relay / 8A @
QY QY QY QY
o5 Q2 93 Gi
12260V ~  L/+ g T
50/60 Hz
or 12..125V — N/- %:‘ T
Output (Transistor)
OUTPUT 4xTR/0.5A I I
20 20 20 20
Q1 Q2 Q3 Q4
. @
24N — — -

A
wzvo; T

AC .V Input ...... INPUT ......
TECD .
R N ——NT | IR, e\ | S

S TSI
OO 2 28 28
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Data Link OR Remote I/O Link

NG/ W A B

K Al A2 A3 A4 Al A2 A3 A4 @ Al A2 A3 A4

H@@@@@@@@ H@@@@@@@@ se se 00 “@@@@@@@@

/‘ /‘ RS485 /‘ /‘ RS485 /‘ /‘ RS485

The power supply and the I/O supply should share the same power source. Only short circuit the first and the last
module.
When I/0O link, the net can connect 8 products in max. (ID: 0-7).
When Remote I/O is available, it only can connect 2 products max (Master & Slave).

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

-Surge absorber (36V DC)

-Surge absorber (400V AC)

-Fuse, circuit-breaker or circuit protector

-Inductive load

-Only short circuit the first product and the last product

-Comply with standard: EIA RS-485.

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

Instruction”.

K type Indicator Light

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

State of light | Description

2 Power up, SG2 is stopping

+ Flicker slow(2Hz), SG2 is running

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

* —illogicality in user program

—EEPROM error

—expansion model error
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Chapter 3: Program Tools

PC Programming Software “SG2 Client”

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

The SG2 Client software includes the following features:

1. Easy and convenient program creation and editing.

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

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

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

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

mode.

Installing the Software
Install the SG2 Client Software from CD or from the free internet download at

www.taian-technology.com

il Setup — 562 Client MISIES

Welcome to the SG2 Client Setup
Wizard
Thiz will ingtall 5G2 Client 2.9.09041 7 an your cormputer,

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

Click Mest to continue, or Cancel ha exit Setup.

m&:-:t> |[ Cancel
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Connecting the Software

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

plastic connector end of the programming cable into the SG2 smart relay as shown in the figure below. Connect the
opposite end of the cable to an RS232C serial port on the computer.

Start Screen

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

TE 562 Client
File Help

New Ladder Program

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

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

Open Existing File

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

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

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

S5elect Nodel Type b—<|
Specifictions

SG2-1ZHR-D:
(11 Power : 24 VDC

sag (2] Input : Il-TI6,4l,4Z
[N [3) ODutput : AxBelay/ /54

CRETT (4] Analog : Yes

— (5] RTC 1 Tes

(61 PWHM Output : HNo

(71 1lFKHz Input : I1-I:Z

(81 High Speed Comm. : No

(9 LCD/Keypad : ¥es

DI/D0 [10)Extension : Yes

elect Type

o - 552-12HR-D

TECD
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Menus, Icons and Status Displays

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

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

2. Main Toolbar — (From Left to Right)

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

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

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

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

(1333

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

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

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

EEX

% LAD Version:

Edit Operation Yiew
= = b L /"_"\
Co1l /Contact: ree Space. 5 @A
Symbol: 4
001
002
:123456T894ABC
112845678 P:1 003
1128456 T80 ABC
:123456789ABCDEF ,.J 004
:123456 TE9ABCDEF .|
008
11254656 T89ABCDEF L.
:123456789ABCDEF L.
006
5: 123456 789ABCDEF L.
1\ 123466789 ABCDEF
007
L:42345678
D: 008
008 3
¢ | »
L IEX=] 1T, T T 10 [ | AS| MD | Bl MX AR DR _A |L Del Ins] N
4F 4F 4F 4fo dbo 4Fo dbol 4o dFol b0 dho R ' d S BB SEE I BTG A e e BMs
DHET. gen | Ver:¥er:x.x Statuz:Step OFFLINE Model :562-20¥T-D mor |7 J
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Chapter 3 Program Tools
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.

DEE HE @ BEHE cBNEee x5 9 ©
ikl Canlests 1% CapacitT L1 fraa Ipas P Podal A
LH T o1
I:1234587RBPABC
* Click-&-Release
E:11234
X: 123488 TEDABD

Q:12I466TE P:l

T: 1224 58T80ARC

Digical ingue hane module
I 0L-09,04 08, 0C

i
Comtact Typk

i e B

%

|l.| |-|- a»
H:123456T6RADCDEF L)

T:123456TARABCHER L)
C113IEETREABCRHEF )

118
E:1294E6TRGABCDEF o ,°
.

GiizadearTeoabcoEr o
i

a;maumumncgli a

. oo
L:1334687TE .'/
#
B: @ _," o0l
,
i
o | Click-&-Drag e

@.{3# 40 4o o o o o Fo Fo £ IS S HETIEE S FTY =8 e
W Zah War Verom v ZToatas Toeg OFFLINE

i E

Madal -BE-20NVT=3 Ih:0i

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

Eile [dit Qperstion Yiew Help

EEICNE N GICH = iz].- IR T ] IR

Syabol:

Capazicy 119E ires space
Tol
|
#:Used |
igz
_| A
%
£
%
%

I:123456TEPADC
& &

I:1234

FC Hode: A

wan
002

X:123456TEPADC

Coil column
Q:1234887T8 P:1l

for output
T:123486TEHABC

M:1234568TEQGABCDEF L]
T:12346ATEOABCDEF L
Co123456TRRABCDER )
R:123456T8SADCDEF L.
G:123456TE0ABCDEF L]

H:123456TEOABCDEF L)

L:123468TE

D: o

L1

009

VAT &L

UFFLINE

Bedal | S0E-20VT-D

a1 o e ) o ) v o) o o) a1 25 0 3028 5 L 0 (A )P i

b
>

H
i
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24

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 red RUN icon.

shown in simulation mode, identifying the significant available features.

The program below is

File Edit Qperation Yiew Help

ECNZ SN |

*; Status ON
I:123456780AEC

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

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

L:12345678

Force 10
points

26 (ENewEeN 2

1188 fras rpace

Toggle _{ I
simulation e
mode !

n07

High Spesd Impu...

Input Status Tool
23 45678 3ABC

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

Active circuits

change color

% 8 9ABC DE F
mox -] W B 0DE DN G 66D 66EG

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

DLO

Establish Communication

—{ High light
coil to view

current

Analog &

0.00 ﬂ"

—_—

Show Current

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

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

File Edit

E LAD Yersion:

(ISR 8N8 View Help

as shown below.

Monitor
Simulater
Simnlater Contrel

Bun! CtrltR
w Stop! Ctrl+T

Fower

Fanze Cirl+l

Quit Ctrl+

Kead
Write

RIC Set...

hnalog Set. ..
Password. .
Langnage. .

Module Sy=stem Set. ..

Link Com Port

—aelecting COM
{* COM 1 PORT
{ COM 2 PORT
° COM 3 PORT
 COM 4 PORT

" COM 5 PORT
" COM 6 PORT
~ COM 7 PORT
" COM & PORT

—HMaode
* Single
i~ Search ID

) |99

Tmlink |

anmulatio. ..

X

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

“Link” button.

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

From the Operation menu, select the Write function and write the program to the connected smart relay as shown

below, or press Write button to write program to connected smart relay as shown below.

File Edit m View Help
E Monitor

Simulater

Coil/Cont; Simulater Control
Svmbol:

Fun Ctrl+E
*:zed v Stop Ctrl+T
T:12545¢
Z:1234 Guit Ctrl+q
X:12545; fead

Choe

Q:123458  §r0oger.

Analog Set. ..
T:12345¢ P
aszword. ..
L
M:12346f = e

Module System Set. ..

T:12345f Link Com Fert. ..

S [N | ) =) B & el

Capacity: ll space.

ool |

Operation menu

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

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

Simulator — Offline function for testing and debugging a program.

Simulator Control — Self-motion simulator control

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

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

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

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

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

Language — Change SG2 smart relay menu language

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

Remote 1/0 preferences, Expansion 1/0 settings, and Retentive memory preferences (Keeping) for (C) Counters, (M)
Auxiliary Coils, and (Z) keypad input set and the LCD Backlight.

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

Week Ig-:. vr
Hour: Hinute ’|4U

Year.Month.Day [ s . [ 4 . [ 10
Sunmer Time

Mode: (NO 'I
~ Summer

m: J 1
~Winter

5l

D: |

|

Analog Set
-AL
Gain(l-~999):
DEfset(-50~+50):
k2
Gain(1-999):
Offset(-50~450):

o

SR

A3
Gain(l~999):

Offset(~-50~+50):

A4
Gain(1-999):

Offset(-50~+50):

—AS

~AS§

A7

a8

X

Gain{l~999):

OfEset(-50~+50):

Gain(l1~999):

=

CEETIETEET

DfEset(-50-+50):

Gain(l~999):

0ffset(-50.4+50) 1

Gain(1~939):
Offsetc(-50~+50):

Cancel |

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).

ihEEsE e xeemenaa
c o TO2 ” Capacity: 1188 free space. PC Mode: Monitor ~
Symbol:
' Togele o 101 ; ! ;
& ik e T H {Or{| High light coil to
” st RUN/STOP ;
ErAZPAR01EARC s view current value
z:1234 002 —H . \
__.-—F'-—___.__‘-""hh.__
X:1234567T89ABC e \ o o >
1 oo, oo 1404 08
Q:12345678 P:1 003 _H CFX“ 00. 00 :I‘ o3 j:oe.no } fo4
(T O T
¥:1234567894BC \ T

: 4 - . i

i = . é[ﬁ ﬁ[ﬁ [5[5 [5 S El Active circuits | Espand snalo
SE R Analog §
T:123456789ABCDEF .

5 x [A|[@ [IE0E][ 660 606066 change color oo v
C:123456789ABCDEF L |z [|[d @] = |
R:123456780ABCDEF .. SRR ot LI Sl L analog 6

) Mox > B (67| (@ (3] [ (][ (31 [ 060 @@ G : —
G:1234567T89ABCDEF L uo“/[ DEFEL00ADERG®G S
H:123456789ABCDEF .. Anaton 7

: / o Fro v
L:12345678 —

Force IO points y Taeloulo
D: P o Status bar: filename, version, mode, [———°“ =
/ . : =)
online/offline, SG2 mode and ID# —
008 Show Cu.l::ent.J a
< | *
‘ @MJL Ver:2.9 | Status:Run OILINE Nodel SO20BD DO

The SG2 Client software does not support runtime logic editing changes. All logic edits to contacts, coils,

Timers/Counters, and circuit connecting lines must be written to the connected smart relay while in Stop mode.
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HMI/TEXT

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

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

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

Select Model. ..

View Help

Keypad
Symb| ¥ Ladder
*;Us|
1:1]
Bk Find. ..
1! Replace. . .
Q:11 symbol...

| Data Register Set. .,
11 mset...
HMI/TEXT setting:

Text Input

0t |moz |mes  |mo« |mos  |ms  |mor  |mee Alr
Timer | =
I Counter -
BIC -]
Analog | j
| e | =] w[ =] =l
Analag Display Set... | - l—ll
Fhicne Hiesher
-
A }:‘ Clear Cancel
s | -

F Molel Lamguage |~ Chinese(fized)  Chiness (ediz)

PR NE (.= SD1ZEARETEN: (=2 TRARC
DEFGHITELENOFOQRESTUVAXYZ (W)W
hijklemnoparstuvesyer |08 " aasaasssslli
DX ed a8 idey B2 drbtand abondiiodex137V0
LoV e 0 aBvE2T Wi HHE o=t m" JFuBAAE

“abedefs

R E

Hkak
:123456789ABCDEF Ll

[+

=

1123456 TBPABCDEF .l

@

1123458 TE9ABCDEF L

H:1234567894BCDEF L I\
Fdok J by
L:12345678 et
Analog Display
D: 0

Fhohe Humber N
1
@y

Text Inpuc

TEST#TOL1E == -
)

@ Analog

j

Set...ui—g

* Multi Language P{hlmsel::xed] " Chinese (edit)

b

1
| “#S%ET (J*+,=Y0123456789:; (=>70ABC
DEFGHITKLENOPQRSTUVHXYZ[\10_ abedefs

w0l |mz |moa  |mea |mos |mos |mr  |ms  4[F —O‘

T01=50.005¢¢ 4;._@;:’; T et | 2

TOL=HYE . B#Sec o - st |TOL Presetiunic) O
_ Shee Currentiunit)

EECIE EEE o ARE@Ee N a6
i Contact: HO1 hnt Capacity: 1178 free space PC Hode: Progras
Sym \
\ 101
#:1sed \ 001 |
I1:1234567894BC \®
ik "\
£:1234 \ 002
X:1234567894BC ‘\ T e |r s H lis 4l
\ ke HMI display page
12345678 P:1
¢ ‘\ 008 K «| (01-1F)
Y:1234567894BC \ o o1
\ _L,{ Funcrion
M:123456TEOABCDEF ) i‘ | mode [1 | (1-2)
T:1234567894BCDEF L. To0Z Display

T0Z Preset(unit)

T0Z Current{unit) J

T02 Current ~

T3 Preset{unit) *y

T03 Cureentiunit) ~ -

Current ~ -
i

RTC...
only

Timer, Counter,

ed in program
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Chapter 3 Program Tools

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.

ACT00-2400

Input12x AC

TECC

TESTO010.8

T01=050. 05ec
T01=010. 85ec

)

A O4

| SG2-20HR-A

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

, Press “SEL”+“1” or “|”and “OK” update TO1 preset value (In this example, 050.0 can update, TO1 preset value

depends on HMI/TEXT edit frame setting.)

HMI/TEXT Example:

I coil display set

TESTH#TO]#
TOl=%#|[##Sec
TO1=20L00Sec

[v Dizplay

003

1 [ ood

Capacity:

1188 free space.

HOL

Q

HOZ

!

HO3

HOL |Hoz  HO3  |Hoa
AC100-2900
COMPLENENT
#TO3# TECQ
T03=60.00Sec | [170 woiEer:
| |1/0 ALARM
7 oieria e xeee
Z SET
SG2-10HR-A

Outpeut 4 x Relay/8A

?‘}w | zkeyissa

o 0

T02

!

103

!
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Power ON and RUN (initial display)

Press “1” (Z01) and display HO3 coil

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

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

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

®

®

® Q@ Q@ Q

T03=60.005ec

5G2-10HR-A

AC00-2400 Input 6x AC

TEC®

COMPLEMENT F o a
07.93

Press “SEL” to display cursor

AT RIENT3

Press “1”, , Ce—

LRI

, “—”” to move cursor
Press “SEL” again to choice modified position

LR T3

Press “1”,

Press “OK” to make sure the modify value

frame.

AC100-~240W Input 6 x AC
TECQ

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

Output 4% Relay /84

® ® @

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

1” to change number and press “«<”, “—” to move cursor

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

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

are examples of entering Symbols and Line Comments.

Symbol...

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

modes as shown below.

Contact/Coil Symbol &|
Element Type: |1 -
% LAD Ferzion:
File BOIRM Operation View Help Co. | dymbol: | *:Used | *:53tatus
—
Select Model, .. | oot BIESEE
B 4 10z [Return E |
I03
Coil| Eeped 104
Symb ¥ Ladder 105
I0s
107
*:Us —
rT:1] L 09
I0a
Z:1{ _ ros
Find .. Ioc
¥-1! Replace, . .
MM/ Text. .
R
Data Register Set. ..
Y:i} AQ Set
el ) < e
Display Enable
0K
(" Contact/Coil {* Both
" Symhol
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Line Comments

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

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

L]
X:1284567894BC  kmrmvhriomroberoeeeeeeee o - - -
paain program and total time
Q:12345678 F:1 - RN R
* .
¥:12345678945C Click-&-release
M:123456789ABCDEF L. 00T
* * %
T:1234567894BCDEF Ll
Fokokok 008
C:1234567894BCDEF L.
R:1234567894BCDEF L.
009
G:1234567894ECDEF L. o
H:123456T89ABCDEF ..
010
1:12345678
DE 011 R B e \
Line Click-&-
012 Cancle | drag
.‘
1 =2 T 11 1 T 11 1T i 1 &S| MD [P AR | | M0 A ([0 | Dell Ins
4 4B 48| 480l HFrol WFrol [0 HFro! WFrol [0l MEkol 4R ! (4] </ 5 B 1B BT B 1RF B Y e "L
none. gen Ver:2.9 Status:Stop OFFLIHE Model : 5G2-20HE-D ID:01
AQ Set...

The AQ editing environment can be access through the menu using the Edit>> AQ Set... selection shown below. The
range of AQ is 0~1000 if the output mode of AQ is voltage mode. And the range is 0~500 if the output mode is
current mode. The preset value of AQ can be set as either a constant or a code of other data. The output mode of AQ
and preset value are set as below. More information about output mode and displaying to see: Chapter 4: Relay

Ladder Logic Programming

E LAD ¥ersion:

Operation W¥iew Help

Select Model. .. @ AQ Set &|
Keypad B Set Mode
Ladder 2001 |I'I j |I:|I:II:II:I |l j
2 Uz aoz [T +[|o1 2 ~|
I:1 ago3 (v ~||oooo 3 ~|
IR R 4004 ﬁg *|ooao 2 ~|
b antagm reset walue when
a1 HMI Text. .. stop I;];
10 gembel. .
]ET:::Register Set. .. E :
T: . —l Cancel |
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Data Register Set...
The content of Data Register is either unsigned or sign, it can be set as shown below. Selecting Unsigned, the range
of DR is 0~65535; and selecting Signed, the range of DR is -32768~32767.

T LAD FVersion:

File Edit NES5R38SN View Help

=) [ [8 7
— Simulater
Coil/Cont; Simulator Control Nodule System Set @
Sxmbol:
Run Ctrl4E Set ID Remote I/0
*:Used ¥ Stop Ctrl4T Current ID: | 1 f° 2N0
. " Master
LLOILIR ] New ID(00-99): [ 1
(" Slave
Z:1234 Quit Ctrl4Q
Set Expand I/0 Others
X:l2346: v 1 Keep
I/0 Num: I I
0 & [~ C Keep
Q:123450  Rrr set [~ Back Light
=T [~ I/0 Alarm
hnalog Set. .. " 2 Set
T:12345¢
¥ Type DR
M:123545¢ Comm. Hude:lB/lI/Z v * Unsigned
. |33400 v  8i
T:1235465¢ Link Com Port. .. AN I RAE

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

E LAD Yersion:
File

Operation Yiew Help

Select Model. .. @ Data Register Set &|
Coil]  Keypad B
Symb| v Ladder DR No. | Type | Walue | Range =
DROL b} 25675 0~65535 W
. LROZ - -| 00000 0~B5535
*'USI DROS —100000  0-65535
I:1 DROA [0 *| bpooo 065535
DROS |, 00000 0-65535
Z:1: . DROG 00000 O~G5535
Eind... DEO7 h 00000 O~6EE3E
g:1; FBeplace . DROS  |p7 | DOODOD  0~G5535
W/ Text, . DRO9  |ag 00000 0-55535 v
Qi1 gembol. .. < 21;‘ = | =
. ' s C 1 ‘
M [ ox | _cemce
DR is set as signed shown below.
Data Eegister S5et [‘5_(|
DR No. | Type | Yalue | Range A
DRO1 N 12345  -32768-32767
DROZ AT o« 01 0l-04
DRO3 . — 00000 -32768-32767
DRO4 o ~| ooooo -32768-32767
DROS 40 00000 -32765~32767
DRO6 DR 00000 -32765~32767
DRO7 as gogon -32768~-32767
DROG m 00000 -32768-32767
DRO9 PT 00000 -3ZT6E-3Z767
< o |
& el 3 2
| oK | Cancel ‘




Secure online ordering 24/7/365 from:

electronics

MANUFACTURING CTOMPANY

B-B

www.bb-electronics.com

Chapter 3 Program Tools

Memory Cartridge (sold separately)

PMO5 (3rd) is a special kind of PMOS, it can be used in all version of SG2. There is an icon on SG2 V3
smart and side of PMOS5 (3rd).

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

SG2V2

SG2V3

PMO05
- PMO5 (3rd) —
| PMO05 (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 PMO5 (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-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-V type program ---- available V type

: V type program ---- unavailable Not-V type
E-1:

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-Z04 (‘1= Z01, ‘«—'=202, ‘|’=Z03, ‘—’ =Z04);,

Original Screen
LCD displays 4-line state

Original screen as power on

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

Mode display
RUN mode
STOP mode
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Press the button:
ESC Enter Main Menu screen

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

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

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

Expansion display State

Expansion Input state Expansion
B ON QOutput state
[J OFF B ON
O OFF
Expansion
module state:
B Linked
e Not Linked RTC: year month day
[ Not Set

Expansion module setting: refer to Main Menu “SET”

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

FBD edit mode: Coil I, Z, X, Q, Y, M, N, Analog input A01~A04, Expansion Analog input A05~A0S8, temperature
analog input ATO1~AT04, analog output AQ01~AQ04;
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Analog input A01~A04 (0~9.99V)  Expansion Analog input A05~A08

A01=00. 00V A05=00. 00V
A02=00. 00V A06=00. 00V
A03=00. 00V A0T=00. 00V
A04=00. 00V A08=00. 00V

Analo% 5

Analog &
=
_IV
)7

Analog 7

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

LCD Display Main Menu

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

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

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

Menu Description
SLADDER SFED LADDER Ladder edit
FUN. BLOCE PARAMETER FUN.BLOCK Ladder function block
FARANETER EITH (timer/counter/RTC ...) edit
RN DATA REGISTER FBD FBD display
DATA REGISTER CLEAR PROG. PARAMETER FBD block or LADDER function
CLEAR PROG WRITE block parameter display
WRITE FEAD RUN RUN or STOP
SREAD SSET DATA REGISTER | DR display
CLEAR PROG Clear the user program and the
SeT RIC SET assword
ETC SET ANALOG SET d
ANALOG SET PASSWORD WRITE Save user program to PMO05 (3rd)
SPASSHORD SLANGTIAGE READ Read user Program from PMO05
SET System setting
BN 1) sl THRE 1o RTC SET RTC setting
PASSWORD PASSWORD -
ANALOG SET Analog setting
LANGUAGE LANGUAGE _
STNITIAL STNITIAL PASSWORD Password setting
LANGUAGE Select the language
INITIAL initially set Edit method
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(2) The Main Menu as SG2 under ‘RUN’ Mode.

Press the Button

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

STOP

DATA REGISTER WRITE
WRITE RTC SET DATA REGISTER
RTC SET PASSWORD WRITE

SPASSHORD SLANGUAGE RTC SET
WRITE PASSWORD
RTC SET LANGUAGE
PASSWORD

SLANGUACE

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.

Main Menu LADDER

|2| 3 |4|5 |6I?| g | Clolurn

Lie 1 {WO1-c04—t01-PTO1
1—m02—(C01 mmmmmmmsnns :
]J (RO1 + LCD Screen |
4 aX@I—D—qM—(GOl
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Press the Button

Button Description
SEL 1. Ixx = ixx = — = space = Ixx (only for digital and character position of 1, 3, 5 column.)
2. Qxx = space = Qxx (only for digital and character position of 8 column.).
3.7 = Space=> T (all available but the 2,4,6 column of the first line)
1 1
SEL, lLleXeZeoQeYeoMeNeDeTeCeoReGael (When the cursor located at 1,
then T/ 4 3, 5 Column).
2Q0eYeM ©NeoTeCeoReGeoeHee LePe S ASe MDD Pl MX < AR <
DR & MU <Q (When the cursor located at 8 Column)
3. (& A= VY &P ( (When the cursor located at 7 Column, and the 8 Column is set as Q, Y, M, N)
4. (< P< (  (When the cursor located at 7 Column, and the 8 Column is set as T)
SEL, Confirm the input data and move the cursor
then «/—
N move the cursor
DEL Delete an instruction
ESC 1. Cancel the Instruction or action under Edition.
2. Back to Main Menu after query the program (save program).
OK 1. Confirm the data and automatically save, the cursor moves to next input position.
2. When the cursor is on Column 8, Press the button to automatically enter the function block and set the
parameters(such as T/C)
SEL+DEL Delete a Line of Instruction.
SEL+ESC Display the number of the Lines and operation state of SG2 (RUN/STOP)
SEL+T/ 1 Skip up/ down every 4-line program.
SEL+OK Insert a space line

Operation Sample: more detailed to see appendix A.

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

Operation Sample: more detailed to see Appendix B.

rl 1 ré 1 r SU=SU 1 rl 1 re 1
it | 1014 01.00 | 14 | | &o01 v | | |
[00.00  FTO1 | 000250 ko1 | 00:00 |ROL | 402 v ko1 | FHO1
L 4 L 000200 4 L 00:00 4 L 00.00v 4 ! 4
rl 1 re 1 r 1 r 1 r 1
1{101-01 | | Kol 1 | | 00000 Hop | 00001 Hiop
|1 1 HO1 | 00250 FPO1] |Low]Q01-Q01 }SO1 | 00000 FASOL | 00001 HIDO1
kyog-09 4 L ooopp 4 L 4 L 0oooo 4 L 0001 4
r 1 r 00000 4 r 1 rl 1
| 00000 Rop | |Low] 00000 | Low] 00000 Riop | o1 |
| 00000 FPIOL| |Low] 00000 HEX01§ |Low] 00000 FAROL | 0001 HMUOL
Looo.014 1 L 00000 4 Loiooo 4 1 L pro1 4
r 1 r 1 r 1 r 00000 4
| 00000 Hop | qELL 4+ « /s | 00001 Riop Lowl 00000 Wop | QBT 4+ «/—y |Lowl 00010 Hiop
| ooooo FPIOL > | oo0o.1kPI0L Low] 00000 HARO1)— s Low] 00,01 FAROL
Logo.od 1 Loogo.o1d 2 Lotoon 4 1 Looooo 4 2
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PARAMETER
Under Ladder mode, press “SEL” key, function block display in sequence:
T—-C—»R—-G—AS—>MD—PI-MX—AR—->MU—-T...
TO1 Co1 RO1 GO1 AS01
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 PIO01 Nxo1 ARO1 Huo1
V1= 00001 Kp= 00000 V1= 00000 L1= 00000 1D=01
¥2= 00001 Ti= 00000 V2= 00000 L2= 00000 V1=0001
V3= 00001 Td= 000.01Sec 1 1 ML= 01000 1} | V2=DRrO1
PIO1 PIOL IX01 NX01
SV= 00000 Kp= 00001 V1= 00000 V3= 00000
SEL+ «/
PV= 00000 SELT 2 | Ti= 0000.15ec | | V2= 00000 5| va= 00000
Ts= 000.01Sec 1 Td= 000.01Sec 2 1 2

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

RUN or STOP

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

(1) RUN Mode (2) STOP Mode
RUN B 0‘ STOP Poﬂ
>YES =0= >YES aoe
N0 VA | & A
N Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu

DRO1= 00000 DRO5= 00000
DR0OZ= 00000 DRO6= 00000
DRO3= 00000 SEL+, > |DRO7= 00000
DR0O4= 00000 DRO8= 00000
TNeo Move the cursor
OK Ensure the edit
SEL Enter edit (edit DR display number or DR preset value)

‘SEL’ then ‘SEL’ | Edit DR preset value type
‘SEL’ then ‘T4’ |1. Edit DR display number (only first line)
2. Edit DR preset value
ESC 1. Cancel edit.
2. Back to main menu (save DR preset data)
SEL+T/{ Tip-up/down page
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Other Menu Items
(1) CLEAR PROGRAM (Clear RAM, EEPROM and Password at the same time)

CLEAR FEODG. Pow

TES =0=
SN0 AVA
(2) WRITE: save the program (RAM) to PMO05 (3rd) program spare cartridge

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

v Re% |x |Ro%

(1) ~(3) Now Press:

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

(4) SET (system setting)

content default
ID SET o1 D SET 01 | [ID setting (00~99)
EEMOTE I/0 N |[REMOTE I/O N - [Remote I/O Mode
BACELIGHT X (N: none M: Master S: Slave)
M EEEP v |[BACK LIGHT > [Back light mode
1/0 NUMBEE: 0 g (\: always light x: light for 10s after pressed.)
I/0 ALARN v ||IM KEEP V' |2 [M: non-Volatile (\/ :Volatile x: Non- Volatile)
C EEEP % |{I/O NUMBER 0 |2 [Setting expansion I/O module number (0~3)
Z SET £ }I1/0 ALARM J - |Siren setting when is not available to Expansion
V COMN SET 03 1/0 Points (V:Yes x:No)
DATA REG. U f{C KEEP = |in stop/run switching, Counter Present Value
: Keeping (V:Yes x:No)
Z SET - |Enable or disable keypad input Z01-Z04
g (V:enable x:disable)
V COMM 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.
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Now Press:
MNeo Move the cursor
SEL Begin to edit.
‘SEL’ then ‘¢«/—’ Move the cursor for ‘ID SET’ item and ‘V COMM SET’ item
‘SEL’ then T /|’ 1. ID SET = 00~99 ; I/O NUMBER = 0~3
2. REMOTE I/O = N&oM &SN
3. BACK LIGHT ; C KEEP; Z SET = x>
4. M KEEP; I/O ALARM = V&>x
5.V COMM 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 DATALINK is selected, ID setting range is 0~7, which should be continuous.
ID=0 default as Master, ID=1~7 default as Slave.
When REMOTE I/0 is selected, the distribution of the remote I/O is as follows:

Master Slave
Remote Input X01~X0C <~ 101~I0C
Remote Output Y01~YO08 - Q01~Q08

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

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

(5) RTC SET
RTC SET @3.0) . N :
 .3009. 06. 24 Firmware version
N @ e
Year morth day ~ ™ Week hour minute
Now Press
™ Enter RTC setting or Summer/Winter setting
SEL Begin to input parameters
‘SEL’ then ‘«<—/—’ Move the Cursor
1. year=00~99, month=01~12, day=01~31
‘SEL’ then *T/4’ 2. week: MOSTUSWESTHSFRESASSUSMO
3. hour = 00~23 , minute = 00~59
‘SEL’ then ‘SEL’ Summer/Winter setting: NO — EUROPE — USA — OTHER — NO ...
OK Save the Input Data
ESC 1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.
RTC precision

Temperature | Error
+25 =+3s/day
-20 /450 =+06s/day
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RTC Summer/Winter setting

There are 2 fixed Summer/Winter, EUROPE and USA, 1 edit Summer/Winter in SG2.

Edit rule:

Hour range: 1~22;

The last Sunday is defined as 0;

Summer hour and Winter hour are the same.

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

1) PC Client
E LAD ¥ersion.

File Edit QISEASESM Yiew Help
EIS 5 RIC Set 3
e —— | Simulator Time Set
Coil/Cont; Simulator Control
Symbol: = Week
Run Ctrl+k
*:Mzed v Stop Cirl+T Hour:Minute :
I:12345¢
Year.Month.Day | . | . ‘
Z:1234 Qi t Ctrl4g
Sunmer Time
H:12346¢ Mode: |Whyziaiz) -
Sunmer
Q:12345¢ RIC Set... u: m D=|D j H: |l j
Analog Set. .. .
T:12345¢ Winter
. Langnage M: |1 - D:jo -
LB Module System Set. ..
T:12345f Link Com Fort. .. M
2) Keypad
RTC SET Vx.x SUN/WIN SET SUN/WIN SET
2009.05.07 Press | |NO Press SEL twice EUROPE H: 01
Thur 11:16 ~None > Display fixed = ¥gup  N:02 D:00
EUROPE standard
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 = Yoy ): 02 D:02| Display edit menu”™ |SU  M:01 D:01
TUSA standard
R WINTER M:10 D:01 WINTER M:01 D:01

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

Example:

Year 2009, SUM M: 05 D: 01 — 2009-5-

3; M: 10 D: 00 — 2009-10-25.

>

2009-10-25 8:00

— %

SUM/WIN SET _ 2009-5-3 8:00

OTHER H: 08 Time =

SUM M:05 D:01

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

2009-10-25 9:00
Winter
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E

(6) ANALOG SET

AO1=0AIN 010 A 1=GAIN :010
OFFSET:+00 | |OFFSET: 400
KOZ=GAIN :010 | |A2=GAIN :010
OFFSET: +00 OFFSET : +00
A3~AS8...Gain + Offset
Now Press

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

1. Move downward the Cursor

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

‘SEL’ then ‘«/ =’

Move the Cursor

‘SEL’ then 1/ 1’

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

OK

Save the Input Data

ESC

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

V01 =A01*A01_GAIN +AO01 OFFSET ...... V08 =A08*A08 GAIN +A08 OFFSET

(7) PASSWORD (setting password)

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

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

‘SEL’ then ‘«—/—’

Move the cursor

‘SEL’ then <1/’

Data changed 0~F

OK

Save the input data, not 0000 or FFFF, as the PASSWORD is ON.

ESC

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

A Class: Password number is set to 0001~9FFF.

B Class: Password number is set to AOOO~FFFE.
Password number = 0000 or FFFF is disabled Password function, Default setting: 0000.
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A/B Class password Description (\/ cannot use under password protected )

Menu

A Class

B Class

LADDER

\/

\/

FUN.BLOCK

\/

FBD

\/

PARAMETER

RUN/STOP

DATA REGISTER

CLEAR PROG

WRITE

READ

<] 2] <2

SET

Ll 2 |=2] <2

RTC SET

ANALOG SET

2|

LANGUAGE

2|

INITIAL

2|

(8) LANGUAGE (Selection menu language)

ENGLISH J
FRANCATS
ESPARNOL
ITALTANO

ITALTAND
DEUTSCH
PORTUGUES

> T8 4 32

Now Press

N2 2%

N2\ Z

English
French
Spanish

Italian

German

Portuguese

Simplified Chinese

™

Vertically move the Cursor

OK

Select the language the cursor located

ESC

Back to Main Menu

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

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

The origin program will be cleared as the change of edition method.
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Chapter 4: Relay Ladder Logic Programming

Common Memory Types

General SET RESET PULSE N.O. N.C. Numb
mber
output output output output contact contact Y
Symbol [ A v P 1F 4/ [ No/NC)
Input
Py I i 12(101-10C/i01-i0C)
contact
Keypad
_ovpa z 2 | 4Z01-204/201-204)
Input
Output coil Q Q Q Q Q q 8(Q01-Q08/q01-q08)
Auxili
uxitary M M m | 63(M01-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 V type model.

I/0 NUMBER: ©
I/0 ALARN X
CKEEPx
% SET —— v-4~~. o 7 SET enable;
i: Display Z state on
| 1. 123466739ABC. ~ o z: iiaerees
£:.123¢ .. |
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
depending on each SG2 model. In this example, output point Q01 will be turned on when input point 101 is activated.

Iol ool

0ol |
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46

Auxiliary Relays (M memory type)

Auxiliary 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 Q03.

IC|IZ MOl

001 ! (o
HClll Qoz

oz | (
Qo3

003 Q

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

Keep” can be set by the two ways below.

Nodule S5ystem Set

]

Jet ID Femote I/0
O AC100-240V Input 6xAC
Current ID: 1 : o : d
Master FF
New ID{00-99): 1 |
(" 3lawe TECG
jet Expand I/0 ID SET 01 E o a
. o 3] 7 M Keep REMOTE 1/0 N e e
I/0 Num: 0 -
WL s BACKLIGH X
" Back Ligne ey >|BV.4
[ I/0 Alarm oz set
¥ Type DE. Fomat Set
Comm. Maode: |3/M/2 - (¥ Tnaigned
Baud 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 1s blinking output 0.5s ON, 0.5s OFF
M33 Summer/Winter output Summer time turn ON, winter time turn OFF, used as normal
auxiliary relay.
M34 ATO1 flag Output ON when the first channel of SG2-4PT is error
M35 ATO02 flag Output ON when the second channel of SG2-4PT is error
M36 ATO03 flag Output ON when the third channel of SG2-4PT is error
M37 ATO04 flag Output ON when the fourth channel of SG2-4PT is error
M38~M3C | reserved
M3D Received
M3E Error flag MODBUS function using
M3F Time out

“M
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Auxiliary Relays (N memory type)

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

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

Q04 and QO5.

Inz NOl

0;
MOl Qo4
e;

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.

10z TOL
000.0
o0l Q—— {005 o :I‘ 0
TOL Q04
002 O

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 (C0O1) 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 QoL
G
MOz
Or
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Specialty Memory Types
General SET RESET | PULSE N.O. N.C.
Number
output output output output contact contact
Symbol [ A v P 1 F 4+ lNo/N.C)
Lo Hi Used in function block
Expansion input coil X X 12(X01-X0C/x01-x0C)
[Expansion output coil Y Y Y Y Y y 12(Y01-YOC/y01-y0C)
Differential (one shot) D d
RTC R R r 31(RO1-R1F/r01-r1F)
Analog comparator G G g 31(GO1-G1F/g01-gl1F)
HMI H 31(HO1-HIF)
PWM P 2(P01-P02)
DATA LINK L B(LO1-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.

Qo1

T01
005
01 OFF
O
D OFF
e—>
O
Q01 OFF

Ol

OFF

1 one compelet scan period
1

CFF

Negative Input Differential Instruction (One-Shot)

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

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

I I:ll 1 i:l Qo1
006 I l/}
101 oFf | ©N OFF
On
d OFF OFF
1€—3 one compelet scan petiod
I
1)
Qo1 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.

IEII 1 Qo1
007 | T
I01 OFF O OFF
(I
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.

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

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

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

Analog memory type

Analog input | Analog output | number
Analog input A 8 (A01~A08)
Analog input parameter Vv 8 (VO1~VO08)
Temperature input AT 4 (AT01~AT04)
Analog output AQ 4 (AQO1~AQO04)
Add-Subtract control AS AS 31 (ASO1I~ASIF)
Multiply-Divide control MD MD 31 (MD01~MDI1F)
PID contrl PID PID 15 (PI01~PIOF)
Data Multiplexer control MX MX 15 (MX01~MXO0F)
Analog Ramp control AR AR 15 (ARO1~AROF)
Data Register DR DR 240 (DRO1~DRFO0)
MODBUS 15 (MUO01~MUOF)

Analog value (A01~A08, VO1~V08, AT01~AT04, AQ01~AQO04) and current value of functions (TO1~T1F, CO1~CI1F,
ASO01~AS1F, MDO1~MDIEF, PI01~PIOF, MX01~MXOF, 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 MO1-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 CO01-C1F/c01-c1F
Timer code(TO1~T1F total: 31 Timers) Timer TO1-T1F/t01-t1F

Analog comparator

GO1-G1F/g01-gIF

Normal close contact

Hi

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

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

Timer Mode 0 (Internal Coil)

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

with enable coil as shown below.

_®_

101 is enable coil.

101 TOl 0
002 | [ ]~ TO1]
_® 101  OFF ON OFF ON OFF
Tol  OFF on OFF On OFF
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Timer Mode 1 (ON-Delay)

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

will stop timing when it reaches the preset value of 5 seconds. Timer status bit TO1 will be ON when the current value
is 5.

Q | ¥ | | T lc 4|

Select Coil No. Output Type
T [o1 +| (01-1F) sl

£ P
Function

Hode 1 v| (0~6: =[, 7: P}
C @ _@ On-delay timer mode 1

Enable ' |

Output k—“‘—%l |

TOl 1 Tine Base:m

3 0000 Current Velue:li Sec
9ok s Preset Value:lW Sec

Preset 'I‘ype:m I_

Direction Set Reset Input

Contact . Contact . |r—

1] | Cancel |

enable reset relay >l @ ) enable reset relay
@ present value =0 ' . + present vale =0
Timer starts operating

Tirring enable relay OFF ON OFF
4— 1t —P
tine up, 1~T1F OFF @ ON OFF
cutput tem.i.nal(':[U - )

t = Timer preset value

TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’
reset to 0.
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Timer Mode 2 (ON-Delay with Reset)

Mode 2 Timer is an ON-Delay with reset that will time up to a fixed preset value and stop timing when the current

time is equal to the preset value. Additionally, the Timer current value will be kept when Timer is disabled. In the

example below, the Timer will stop timing when it reaches its preset value of 5 seconds. Timer status bit TO1 will be

ON when the current value is 5. The timer reset input is input I01. The timer current value will reset to 0, and Timer
status bit TO1 will turn off when 101 is ON.

o
o

ﬁc:)_____
© ®
®

TOL -
3 0000
000s
I01

TOl

enable reset relay s
present value =0

Edit Contact/Coil @

Q

ly |z = T e 4]
Select Coil No. Output Type

lor ~| (o1-1F ol @
T |01 ({ 1 P ~in
Function

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

On-delay timer mode 2

Enablc
|

11s

Reset J I
112
Output iz ) 1

Time Base:m
Current Value:li Sec
Preset Value:W Sec
Preset Type:lm [—

Direction Set Reset Input

Contact | - I | Contact |Lo'[.1 vi |_

| DK | Cancel |

Timer starts operating [ “ enable reset relay

@ present vatie =0

. OFF ON ON OFF
tuning enable relay
—» 11 <+ 12 P>
time up OFF G t=n+2 ON OFF
output terminal (TO1~T1F)
@ OFF ON OFF
enable reset relay

t = Timer preset value

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

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

Mode 3 Timer is an OFF-Delay with reset that will time up to a fixed preset value and stop timing when the current
time is equal to the preset value. Additionally, the Timer current value will reset to zero when Timer is disabled. In
the example below, the timer reset input is Input 101.Timer status bit TO1 will be ON immediately when its rung is

true. The timer will only begin timing up when its rung changes to false. Timer status bit TO1 will turn OFF when the

current time value reaches its preset value of 10 seconds.

Q | v | 2 | w T | >

Select Coil No. Output Type

(o = [ o
01 w| (OL~1F) |
T = ~p

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

®— Enable | '
— [ —
Output | '

Time Base:|15EC b
TOl 2 Current Value: Sec
3 0000 TOl Preset Value: UEIlO| Sec

0010

ol Preset Type:|N V||

Direction Set Reset Input

Contact | Contact |I..ow ﬂ i—

| (1)4 | Cancel ‘

enable reset relay e |— @ 4 cnable reset relay
present value =10 Timer start eperating present value = 0
Timing enable relay OFF (o1 OFF

Tmngup(TOl~TlF)$ O |<—C;> OFF

output tertminal

@ enable reset relay OFF

t = preset value
Timing enable relay ~ OFF O OFF | oW | |ON| OFF

Tirring up , _______

OFF Y - —
~—*(T01~T1E) o | -
output terminal

@enable reset relay OFF | O | OFF

t = preset value

TOE and TOF keep their current value after a loss of power to the smart relay if “M Keep” is active, but the others’
reset to 0.
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Timer Mode 4 (OFF-Delay)

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

of 10 seconds.

Q | ¥ | n | m T lc <«

Select Coil No. - Dutput Type
Iﬁ ¢ [ C
T |01 +| (01~1F)
a3 P
Function
Mode [mv| {0~6: -[, 7: P)

®—‘ @ _@ Off-delay timer mode 2

Enablc | '
= =y
Ouitput I I

Tine Base:m

101 4 Current Value:[— Sec
E 0000 T01 Preset Value:W Sec

101 0010 Preset 'I‘:rpe:m ’—

Direction Set Reset Input

Contact I v I I Contact [Low v] [—

| 0K | Cancel ‘

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

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

JFF

enable reset relay

t = preset value

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

reset to 0.



Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING COMPANY
www.bb-electronics.com

Chapter 4 Relay Ladder Logic Programming 56

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.

a | ¥ | u | T le  «|»

Select Coil No. Dutput Type
or =] G- ¢
T |01 (01~1F)
= O ser O P
Function
Mode mvi {0~6: -[, 7: P)

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

Enable _| L:
Output __JTL LTl

Time Base:|13EC -

- Current Value: sec
TO1l
3 a000 Preset Value:|0010 Sec
TOl
0010 Preset Type:|N l
Direction Set Reset Input
Contact I : | | Contact | |
| 0K | Cancel J
enable reset relay e enable reset relay
present value =0 present value = (I
Timing enable relay
t t t t
Time up,
~T1F)

- (T01
output terminal 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 @

1O,
@“@
o @

TO1 &
3 (lu]u]n]

0010 TOl

I01

enable reset relay
present value = [

Titring enable relay

Q | ¥ | m |n T |c
Select Coil No. Output Type
& -
I vl 01~1F
T |0l { ) = ~ 5

Function

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

Flash timer mode 2

Enable _l_l

Reset

Time Base:m
Current Value:’i Sec
Preset value:w Sec
Preset Type: m ’_

Direction Set

Reset Input

Contact I I I Contact EL.;;.; - l—

b

=]

Cancel ‘

—>|<— Timer starts operating |-<—

-

enable reset relay
present value =0

Time up,
Output tertninal (T01~T1F)

enable reset relay

t t t t

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.

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

] | ¥ | m | w T lc 4]

Select Coil No. gutput Type
C-L &
T |01 I (01~1F)
M (23 &P
Function

Flash timer mode 3

_®7 Hode (0~6: =[, 7: P)

] L
Tx 2 0 2o |2
TOL TOZ
Tiue Base:|0.15EC v|  [o.1sEC +]
TOl ? ? Current Value:l Sec 1 Sec
Z 000.0 24000.0
o025 F 101 “loosr o | 102 Preset Value:|002.5 sec [001.0  sec
TOZ TOZ Preset Type:|N || W~
Direction Set Reset Input

Contact Contact I—

| 0K | Cancel ‘

enable reset relay enable reset relay

present value = 0 P4 Timer status operating e present value =0

tirning enable relay

tl| t2

Timer up, (T01~-T1F)
output tertmnal

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

t2 = preset valueof the second tirner

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 701-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 close contact

Lo

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

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

and the software Edit Contact/Coil dialog box.

'o
H o
o @

col 1
M09

oooooz [ €01

MOz

Edit Contact/Coail

¥ | = | m

Counter

c | ~| t(o1-1F)

Function
Mode

=]

Counter without overtaking and wichout
power down retain current walue

IT

(1~8)

X
I al»]

UL LT
E e | !
= mE
i =g
|

Current Value:’
Preset Value:iGDDUDZ

Presec Mc:ln '! I

Direction Set

Resec Inputc

Contactl}q - IUQ Contact!u -| |02

[ o< 1]

Cancel
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Counter Mode 0 (Internal coil)

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

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

Edit Contact/Coil dialog box.

Edit Contact/Coil E]

Y | m | m | T C IR >
Counter
c |01 «| (01l~1F)
Function

Current Value :I
Preset Value :|

Direction Set Reset Input

z:ontacr,[ ] ||_ l:onr,actl |i_

Internal Coil

Enable | |
Output I l

BE

Preset ‘I’ype:l.’. vI |

0K Cancel J

OFF

ON OFF

col
col
101  OFF ON
Ccol  OFF =

QFF

ON

OFF
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Counter Mode 1 (Fixed Count, Non-Retentive)

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

and will reset to init value on a powering up to the smart relay. In the example below, the counter will stop counting when it

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

Edit Contact/Coil

X

v | n | m It c |r »

Counter
c ?] {D1~1F)

Function

2

Mode (1 w| (1-B)

Counter without overtaking and without

power down retailn current value
@

v vl BTN T3 T1E0 16T TlEEal kil Bl

=]
Current Value:

Preset Value:|000020

Preaet Type:JH "]
col L.l l _____ Direction Sec Rezec Input
01 E;E;;; Col Contact |M ;I o1 Contacet [T -—% oz
I02

o | e |

T T rTITTr|aaTTrT T T T r Tt T rTa T T TTT T I T T T r T
(9 lolololzlzlzizizlzlo) 119119120120\ 20\ 0120 20! 20!

-
Tnput count pulse |_ il :I

@ OFF ON OFF O

@ oM OFF ON
OFF ON|  OFF ON OFF

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

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

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

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

Edit Contact/Coil

(%]
R

Y |n | n |T [

Countec
c | ~-] to1-2m)

Function
Hode

2

[z

x|
Counter with overtaking and without
power down retain current value

(1-8)

O RN e T ol e o e

—(6) :'..'_ r s

STLANITTIITTLNLNILT
o]
e
Current Value:i

—
Preset Value:|000020

Preset T}rpe:m I—

Direccion 3ecC

Contact |u :I 01

?

2
Q0QO00
0oo0zZo
Ioz

ol
B col

Reszet Input

Contact |1 j oz

(1)=2
&
O

20 1
_'t'_T__I'_T__I'_'I__'I'_'I__T__I'_'I'__!'_'I__T__I'_'T__F_'I__T"Il
01191191201 201 21\ 211 201 201 191 191 181 18! 0} p 1191 191 201 0 | 20!

input counter
pulse

il

-
_+_+_J ' | |

=
\_‘

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

@ OFF ON OFF N
@ OFF ON
OFF ON OFF ON | OFF |gr| 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.

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

Pre val=20
_® curvel | EIRENTL G EIDTT. TelGlmanals R
Unt

?

i 8 0 I 0 B

b ==t T

Rac T |
Chuipat n r_l

e
col 3 Current Value: I

F{O-l 000000 col Preset Value:|000029

000020 Preset Type:IH '| I

Direction Set Reset Input

Contact [ - ]F Contact |1 - ’?

10z

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.
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Counter Mode 4 (Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. The current count value is

retentive and will keep its current count after a loss of power to the smart relay. Mode 4 Counter will count up to a fixed

preset value and then continue counting after the preset value, but it won’t count when the current value equals 0 if it’s

configured as down Counter. Additionally, the current count value is retentive when the smart switches between RUN and

STOP if “C Keep” is active. In the example below, the counter will continue counting after its preset value of 20. Counter
status bit CO1 will be ON when the current value isn’t less than 20.

&P
O
o ©

col 4
MOld 000000

Iz

oooozo | €01

This mode is similar to mode 2, but:

T Im In i d c I 4l»]

Counter

C Em 'r[ {0L~1F)

Funcrion
Hode (PRl ~| (1-8)

Counter with overtaking and with power
down retain current value

Forv vl

R T e T T T T T
i [ e ==
Bawg ]_

=
Current \i’alue:[—
Preset vulum[ﬂ{mﬂzl}
Presec Type:m I_

Direction Set Reset Input

Contact (§ | (0L Eonuu:t.[I | |0z

124 | Cancel |

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/Co1l gl
¥ | n | m |r C |» 4]
Counter

= — ¢ for =] tor-1r)

P

Function

moae (Bl <] (1-®

Wicth overtaking and without power dowm

Compare Counter
©

o (FAINIRET R A AT 6 G
—@ N o W Wy Wy nnnp Ba U lply

i s

P

Current Value: {

cCol 1 Preset Value:|000DZ0
0ld 000000 Preset Type:[N ~| [—

ODD DED Cnl Direction Set Beset Input
I02 Contact |y j o1 Contact |1 j[:o:

Q
!

© 20

-
|

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

() 101191191201 201 211 211 20\ 20 191 191 181 18119V 191 20! 0 ) 01 0
input count —_———r-
pulse |__j|__JI_:|

@ OFF ON OFF ON

@ OFF O
OFF O OFF O OFF

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

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

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

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

the current value isn’t less than 20.

Edit Contact/Coil @

Y | n | w [T c [ al»]

Counter

C |or =] (0L~1F)

oy

Hode H (0~8)

With overtaking and with power dowm
Compare Counter

@ Function
5

PPN v i, 9 1 .
(S e 8 O o O o O g

% EmER s
e frr——

col 6 Current Vaiue:ﬁ
MOld4 000000 Preset Value:!UDIJUZIJ

Qooozo col Preset 'nme:!l\r - I

I02 Direction Set Reset Input

Contact (H - |01 Contact |T - [2_

® 20

Tt TTT Tt T rTrT T T TTT T rOaT T TTTr 1Tt T
@Kodefﬁg?&ﬁ:ﬂlfllll?':z:fﬁ'l : : : : : :0:1:1:2:2:3:
L O . I I A A i B I R N I B NER A N
@Hod33£4&6:0:1:1:2:2:3: : : : : : :3:4:4:5:5:5:
nput count pulse |_ :I___Jr__:l |_
1l _L_
power supply switch O OFF O

&)
@

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

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

The DC powered version smart relays include two 1 KHz high speed inputs on terminal 101 and [02. These can be used as
general purpose DC inputs or can be wired to a high speed input device (encoder, etc.) when configured for high speed
counting. They are often used for counting something moving very fast (>40Hz) or used as a speed reference on a machine.
The high speed counters are configured using the same software Edit Contact/Coil dialog box, except selecting Counter
Mode 7 or Mode 8.

High Speed Counter Mode 7 (DC powered versions only)

The Mode 7 High Speed Counter can use either input

Symbol | Description

terminals 101 or 102 for forward up-counting to 1 KHz
The
selected Counter Coil (CO1-C1F) will turn ON when the

Counting Mode (7) high speed counting

maximum at 24VDC high speed input signal. 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

OFF: the counter continues to count
Current Count Value, range: 0~999999
Preset Value, range: 0~999999

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

counter will reset when the preceding rung is inactive or

the Reset Input is active. In the example below shows the

relationship among the numbered block diagram for a

Mode 7 Counter, the ladder diagram view, and the
software Edit Contact/Coil dialog box.

Edit Contact/Coil

@ col 7 Counter
T01d4 000000 ¢ [0 =] (o1-17)
@ [usuoun]‘ ol jor =]
_® MOS FuncLicn
Hode |9 'I'| [a-&)
@ =¥ Scale Input Counter
(5) I 050000 !
(8) 1 01 011 11wl 149999050000850000850000) 0 ! g to LELLLLGIARLALLLLL LG
-———r——— i [T ol
Qe ] - =
: | 10 OFF ON
E 6 i OPF ON OFF Careent Value:
Preset Value:|005000
Example Presst Type:|H T
Inpur I1rI2 Heset Inpat
IO|3 cox o1 ? 0 Contact [0t Contact [y w||0s
004 | O ooo100 [ €01
MOL

os [

008

103

MO1

Cco1 |

Qo1

Qo2

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

The Mode 8 High Speed Counter can use either input
terminals 101 or 102 for forward up-counting to 1
KHz maximum at 24VDC high speed input signal.
The selected Counter Coil (CO1-C1F) will turn ON
when the pulse count reaches the target “Preset ON”
value and remain ON until the pulse count reaches
the target “Preset OFF” value. The counter will reset

when the preceding rung is inactive. The table below

Symbol

Description

Counting Mode (8) high speed counting

High speed counting input terminal: 101 or 102 only

Counting interval time: 0~99.99 sec

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

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

Counter Coil Number (CO1~C1F total: 31 counters)

describes each configuration parameter for High Speed Counter Mode 8.

Edit Contact/Coil @

Y | m | m | T c IR |
Counter
c |oL v] {01~1F)
@— Function
Mode |3 _:j {0~8)
@ 1K Hz Input Counter
G ©@
_® |'I\M'.II‘II¢-|I G}n-‘-l Ofi=2 I 13
a2 ‘n nﬁi |Itn_'_ﬁi'] r"l rﬁl Ill -l'
Ohutput
Fixed Time:|N ~||  ->[0L.00  sec
col 8 OFF Current Value:l |
ol ggbégs col Preset Value:(000005 [000003  off
000003 Presec Type:[N || ||
Input Il/IZ2 Reset Input
Contact l |0.1. Contact | [—
| 0K | Cancel ‘
D=8
Q=015 01s | 61Is | 0ls 0ls | Ods
@=5 3 5 77 4 3 4 7
=23 i i

CFF

| & [

a |

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
throughout a program. Each RTC instruction has a choice of 5 operation modes, and has 10
parameters for proper configuration. The initial clock/calendar setting for each connected SG2

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

ONONO
© 00

RTC Mode 0 (Internal Coil)

ETC SET V3.0
2009.06. 26
Fri. 10:11

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)

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

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

Edit Contact/Coil dialog box.

O

ROL

OFF

}m

IE|Il
001 |
O
In OFF
ON
kM OFF

OFF

Edit Contact/Coil

n

v It ¢ R le «l»]

Real time clock

R |01 ~+| (0l-1F)

Function
Hode | ~| (0-4)
Internal Coil
||:|.u|w||:||.r|=.\|-.||
5 2 I O O A P
Frahle I I
Rx I I
Week (n->0£8) | = |
Current Value:

Preset Vﬂlue:’_: '_On I_: '_OE!

{hour:minute)

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:

o3

ONONC
ONONC

BOL1 MO-FR Preset Value:[08 : [00 on [L7] : |00 off
l - 10-=07 (hour:minuce)
08:00 L
17:00
concr
Weel Menday Tuesday  Wednesday ... Friday satwrday Sunday
Time |00 1700 &00 1700 800 1700 =00 1700
ENABLE |} i i P
R_rmOutputJ | | | | | | |
Example 2:
Weel Ilonday Tuesday Wednesday Fnday dhaday Swday
@ 1 Titne §00 17.00 00 17:00 &00  17:00 00 1no0 o 00
© . ®| TR i L
®: @| 1700 | ENABLE | ; ; § | ;
®: @ | 800 ' ' | ' '
Fn Output | |
Example 3:
Week Ionday Tuesday Wednesday Friday “Hfy Sunday
@ 1 Time 00 1700 &00 1700 E00 1700 %00 1700 &O00 1700 E00 1700
T @m0 R L
® @] 80 | mwepLe {0 0 b b b
@ : @ | 17.00 5 5 J
Fn Cutput | | |

Edit Contact/Coil X

H | w | T lc R le 4>
Real time clock
R |01 ~| (O1l~1F)
Funccion
Mode 1 - [0-~4)

Every day action mode

Week{un—burl‘]:lnu ﬂ gl |1-‘R

Current Value:

=

IR e e

i
i
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Example 4:
Weelk Monday Tuesday . Friday Fafuhy Sincky
@ 1 Time 00 17.00 800 1700 £00 17:00  &00 17:00 00 17.00
D : @ |FR-MO b | P I
®: @[ 1700 | ENABLE | i | i i i § i | |
® . @| 800 i i i
Fn Outpuat |
Example 5:
Weelk IMonday Tuesday aa Friday Sty Sunday
@ 1 Time 800 17.00 800 17:00 £00  17.00 %00 17:00 %00 17.00
©: @|sU3y P | P P
®: @| 800 | ENABLE | ; | | ; | ; | | ;
@ @] 1700 5 ' ' ' ' ' ‘ ' ' i
Fn Catput |
Example 6:
Week Monday Tuesday . Friday Sty Sy
@ 1 Time 800 1700 800  17.00 800 1700 800 1700 800 17:00
D: @|susy P | I R S
®: @|1700 | ENABLE | | | | | § i § § §
@ =00 : i i L i i i ; i
S I I N I

RTC Mode 2 (Interval weekly)

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

Example 1:

C @ Edit Contact/Coil )

n | u | le R le _«]»]

Real time clock

R |op =| (01-1F)

Func tion
Mode |2 | (D-4)

Interval time action mode

-

ONONO
ORONO

Week (On->0£E) : |TU | - [E -

ROL1 TU-SA Current Value:
2= 10:31 Preset Value:[08 : 00 on [17 : Joo oee
Rul (haut H mlnu:e]
08:00
17:00
o ] comcer |
Weel Wonday Tuesday Friday Ry Sy
Titne 500 1700 &o00 1700 g00 1700 &00 1F00  &00 1700
EMABLE : i

Rn Output |
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Example 2:
Weel Monday Tuesday o ATy Sunday
@ 2 Time g00 1700 00 W00 00 1n00 E00 1700
D: @540 I | I N B
®: @|1700 | ENABLE | § § § i i i i
: @ 800 i | i i ' i i i
Fn Oatpat
Example 3:
Weels Tuesday Wednesday - ey Sundy
@ 2 Time 00 1700 E00 1700 oo 1700 E00 1700
O @lwEwE L IR
®: @ | 1700 | ENABLE | ] ; ; ! ; ] ;
@ - @ 00 ; i : i : ; i ;
En Output | |
Example 4:
Weels Tuesday Wednesday - Ty Sy
@ 2 Titme 500 1700 &00 1700 &00 17:00 800 1700
O @lwe-wE L L
® @] 800 | FNARLE | ; ; ; i . ;
@ : @ |17.00 ! ‘ " ‘ : ' ' '
FEn Output | |

RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the Rxx coil to activate based on Year, Month, and Date. The
configuration dialog below (example 1) allows for selection of Year and Date for the Rxx coil to activate ON,

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

Symbol | Description
RTC Year ON

@ @ RTC Year OFF

®_ @ RTC Mode 3, Year-Month-Day
@ | Display RTC present time, Year-Month-Day

RTC month ON

RTC day ON

RTC month OFF

RTC day OFF

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

Edit Contact/Coil

M | u | T | e E le Ak

Real time clock
] ol «| (01~1F)
Function

Mode <} ﬂ (0=-4)

Intecval month action mode

Year (On->0££) : |09 - [10

Current Value:

PO1 09-=-10 :;:::?n:;‘:“:: 0z . |17 oOn Ill . |11 off
3-| 090328
02.17 L
11.11
ITI Cancel
Year-Month-Day 2009/02/17 5010/11/11
Time 0:00 000
ENABLE
ETC output OFF OFE
Example 2:
ML S 2009/02/17 2010/11/11
@ : tate 0:00 0:00
(/3B | 2010/11/11 ENABLE
@)(T/E) | 2009/02/17
ETC eutput
Example 3:
Year-Meonth-Day 200902117 2010/11/11
Ti 0:00 -
&) 3 ime | 0.?0
(/@B | 2010/11/11 ENABLE

@B

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 sz
@— @ "SR R E I S T
&

Real time clock

®
@ _. R [N~ oram
@

Function

Hode 4 - [0-4)

303 modify mode

[0 [ o [we [ o [ vw [ sa [ su]
i

Fruabl |

= |

Symbol | Description

RTC adjustment week Week (0n):[sU =]

RTC mode 4 Current Value:[%
Presec Value:’?: an

RTC present hour thour:minute)  : [gp

RTC present minute

RTC adjustment hour

RTC adjustment minute

RTC adjustment second x| Cancel

RTC code (RO1~RI1F, total 31 group)

Example 1: preset second < 30s

_ ®_
o
®

®
@ _ ROl A
@

028:00 RO
20
Week S A
Time 800 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 RO1 will be ON.
RTC status bit RO1 will be OFF when the present time achieves 8:00:20 at second time. Then time continuous
going. So, this means that RTC status bit is ON for 21 seconds.
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Example 2: preset second > 30s

)+ ©)
@ _ ROL SA

ONONONO

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

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

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

configuring Comparators.

Symbol [Description

Comparison Mode (0~7)

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.

Edit Contact/Coil |
It e |r 6 la 4]
_ @ _ Analog comparator
G |o1 | (01~1F)
Function

mode [ill ] ©~7)

@ Internal Coil

A o df

I01 i} 0 Current Value:| sec [ Sec
] f 0l Preset Value:| Ref
001 J Presst Type: | = I
oW
01 OFF OFF
ON
301 OFF OFF | 0K l Cancel
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Analog comparator Mode 1~7

(1) Analog Comparator mode 1: Ay —

(2) Analog Comparator mode 2: AX < Ay,

(3) Analog Comparator mode 3: AX > Ay,

(4) Analog Comparator mode 4:
(5) Analog Comparator mode 5:
(6) Analog Comparator mode 6:

(7) Analog Comparator mode 7:

Example 1: Analog Signal Compare

> AX,
< AX,
= AX,

# AX,

<Ax<Ay+ , ON;

ON;
ON;
ON;
ON;
ON;
ON;

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

50 0°

GOl 4
A01

GOl

0z.50V

Edit Contact/Coil X

N T | c | R G e <]

Analog COMpArAator

G |01 v| {01~1F)

Function
Hode [4 | (0-7)
Ax<=Ref.
Ax Ay
A =ffor [a ]
Current Value:| Sec ] Sec

Preset Value: EIZ.SIJ| Ref
Preset 'I'Qpe:ili - |

| 0K | Cancel
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Example 2: Timer/Counter present value Compare

The Comparator instruction can be used to compare Timer, Counter, or other function values to a constant value or each
other. In this example below, Mode 5 is the selected function that compares the value of Counter (C01) with the value

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

Edit Contact/Coil

E3
N | T | e | R G la  «|»]

Analog comparator

o G |u_|_ w| (01~1F)

@ Function
Hode |5 v| {0~7)
O ® e

Ax Ay
f fp [ AR
GOl 5 Current Value:l Sec I Sec
& GOl Preset 'e‘alue:l-.i Ref
TOl Preset 'I‘ype: lr

l 0K | Cancel
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HMI Display Instructions

The SG2 smart relay includes a total of 31 HMI instructions
that can be used throughout a program. Each HMI instruction
can be configured to display information on the SG2 16x4
character LCD in text, numeric, or bit format for items such as
current value and preset value for functions, Input/Output bit
status, and text. There are three kinds of text in HMI. They
are Multi Language, Chinese (fixed) and Chinese (edit),
Multi Language is shown in the adjacent example. Each
HMI instruction can be configured separately using the
Edit>>HMI/Text menu selection from the SG2 Client
software. In the adjacent example, HMI instruction HOI is
configured to display the value of TO1, and some descriptive
text.

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

Phone Number

13856698426 Add

HMI/ Text
#ot  |moz  |mos  |mo4  |mos  |mo6  |mor | mox  Alw
Timer | =
"1 Counter | ;I
pre | |
annlog | j
| e | =] w[ =] =l

Analog Display Sec... |
Fhpne Hosher

1

F Molel Lamguage  Chiness(fized) " Chinese(edic)
Text Input

YEINET (D44, = FO1ZZASETEY: ; <=>TRARC
DEFGHITELENOFQRSTUVRAEYZ (VIO _ " abedefs

hijklenoparstuvwzyzer | "0 aasaaasssslli

i

Dxzrafeieyeddrbtazdrabandsisdeclazva
Lo yre o aByi2T v FHEF oo’ [ FuBAfE

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

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

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

parameter.

Symbol | Description

Display mode (1-2)

HMI character output terminal (HO1~H1F)

Edit Contact/Coil X

HOl 1
HOL

T |c | R | e H las  A[r]
HNI display page

H |01 =] (01-1F)

Function

Bode [1 »| (1-2)

Displaft
i

I il 4 | Cancel
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The Chinese (fixed) and Chinese (edit) are shown below. The total number of Chinese (edit) is 60.
(" Multl language @ iChineseifixed) ( Chinese(edit)
Text Input
Ex-#HH—-—Z=WASETALTHEREEILGEE
EAFLERERFEALCKE &R R DR
BESELT LA RE2E LR ER TR ME R
BieEHELERENEZEFHEHFEE
F & 45 iR
(" Chinese(fixed) ( Chinese(edit)| Chinese Input X
Chinese Display =
Press Edit
E:ase! E Cance].l
Chinese Input
I Add
Edit |

HMI function instruction

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

information can not be edited through keypad.
2. HMI can display function current value (T, C, R, G and DR, classifying units and un-units). This

information can not be edited through keypad.
3. HMI can display preset value of function (T, C, R, G and DR). This information can be edited through

keypad.

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

HMI status

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

1.123456789ABC
Z£.1234 x
§.12345678

RUN Wed. 09:05

30

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

1.123456789ABC
2.1234 X
6.12345673

RN Wed. 09:18

$

POS

503

Enable MO2 0 =]
—_—

jwox -]

z [3|@@@

T01=20. 005ec
TO1=##.R#Sec

Press SEL ATOLER
204 Tot=tt4

N

So'

0 Ej z[gla T01=00. 00Sec
IiJ. @ —>| 00.00
@@ 6E K02=0N &od

T01=20. 00Sec

3
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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
T01=00. 00Sec
00,00

M02=0N

ON

So%

Press SEL -

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

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

To1=00. 00Sec
T01=00. 00Sec
00.00

PO

So%

Press SEL -

T01=20.005ec
T01=00.00Sec
00,00

PoN

So%

N

So%

HOZ=0N NO2=0N
Keypad instruction
ESC Abrogate operation
SEL Into status 3 if there is edited content at status 1 or 2
Into status 4
Change preset type under status 4
™ Under status 4, change data and number, function preset data; change coil state
(SEL+T ) | Not in status 4, move cursor up and down
Under status 2, find the nearest enabled HMI
Under status 1, find the nearest HMI whose mode is 1
“— > Move cursor lift and right
OK Validate editing and store automatic
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PWM Output Instruction (DC Transistor Output Models Only)
The transistor output model smart relay includes the capability to provide a PWM (Pulse Width Modulation) output
on terminal Q01 and Q02. The PWM instruction is able to output up to an 8-stage PWM waveform. It also provides a
PLSY (Pulse output) output on terminal QO01, whose pulse number and frequency can be changed. The table below
describes number and mode of PWM.
Mode Output
P01 | PWM, PLSY | QO1
P02 | PWM Q02
PWM mode
P01 and P02 both can work under this mode. Each PWM has 8 group preset stages which contents Width and
Period. The 8 group preset values can be constant or other function current value. Each PWM has 10 parameters
for proper configuration. The table below describes each configuration parameter, and lists each compatible memory
type for configuring PWM.
Symbol | Description Enable | Select3 | Select2 | Selectl | stage | PWM Output
PWM mode (1) OFF X X X 0 OFF
present stages as operating (0~8) ON OFF OFF OFF 1 Preset stage 1
Select]l (I01~g1F) ON OFF OFF ON 2 Preset stage 2
Select2 (101~g1F) ON OFF ON OFF 3 Preset stage 3
Select3 (I01~g1F) ON OFF ON ON 4 Preset stage 4
Current number of pulse (0~32767) ON ON OFF OFF 5 Preset stage 5
Period of preset stage ~ (1~32767 ms) ON ON OFF ON 6 Preset stage 6
Width of preset stage  (0~32767 ms) ON ON ON OFF 7 Preset stage 7
Output port (Q01~Q02) ON ON ON ON 8 Preset stage 8
PWM code (PO1~P02)
Example:
Edit Contact/Coil ]
—® @— C | & 5 | u r las 4| ¥]
PN TuTpuT
@_ @ —® P m (01-D2) o [oi -]
Function
@_ @ Mode m (1-2)
PUH
G
o T
s 1 3 Select 1-8:[3 £
Mo3d 0 Qol Currentc Value:| ms | B
] dos [ e
0100010 =

Selsct input points: (high-»low bic)+l
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The state of MO1, M02 and M03 are 010, so PWM output pulse is like this as setting above:

EN
=55

Output

T=10s

The state of MO1, 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 (Q01)

PWM code (PO1)

The preset frequency and pulse number could be constant or other function current value. They are variable if
the preset are other data code. The PLSY will stop output if it has outputted the number of  pulse. PLSY will

run again if it is enabled for a second time.

Example:
Parameter setting: = 500Hz =5, output as shown below:
EN
Ims
Output
2ms

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

the current value of CO1.

@@@9

6 0

POl

Z

QQoQoo0 Qol
col POl

0olo0

Edit Contact/Coil

c IR e | n P las 4@
FUHM St
P |oi1 | (01-02) Q -
Function
Mode [z =| (1-2)
PLEY
T T
| =
Current Value:| |
Preset 'h'alue:l Hz [UOJ.UD
Freset Tm:-e:IC j Inl [I\T j [
| 0K I Cancel |

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

s 0.
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Data Link/Remote I/O Instruction (SG2-20Vxxx model only)

The SG2-20Vxxx models include the capability to link additional SG2-20Vxx units
via the RS-485 connection terminals. The baud rate and communication format
both can be set using the Operation»Module System Set menu selection from the
SG2 Client software. They also can be set through keypad like adjacent picture.

V COMM SET 03

DATA REG. S Lk

— High bit

The two bits of keypad how to decide the communication format and baud

rate like describing below.

Data | Meaning
0 8/N/2  Data 8bit, No Parity, 2 Stop bit.
High bit 1 8/E/1  Data 8bit, Even Parity, 1 Stop bit.
2 8/0/1  Data 8bit, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bit, No Parity, 1 Stop bit.
0 4800bps
1 9600bps
o2 19200bps
Lowbit 3 38400bps
4 57600bps
5 115200bps
Data Link

Module System Set

3

Set ID Remote I/0
iy
Current ID: 1 L
(" Master
New ID(00-99): 1
" Slawve
Set Expand I/0 Others
¥ M Keep
I,/0 Num: 4] -
[~ C Eeep
[~ Back Light
[T 170 Alarm [z Set
WV Type DR Fomat Set
Comm. Mode:|8/N/2 * * Unsigned
Baud Rate: |38400 ¥ " Signed

il Cancel

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

s

ID SET

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

-

01
REMOTE 1 N
BACEL X
] F v

Remote /O disable ID | Memory list
location
0 | W01~W08
1 | WO9~W16
2 | W17~W24
3 | W25~W32
4 | W33~W40
5 | W41~W48
g 6 | W49~W56
14.' 7 | W57~W64

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

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

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

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

- Edit Contact/Coil X

c | r | & | m L las  4|»]

O
@ 1/0 Link
®

@_ : L o1 ﬂ {01~08})

Function

HMode 1 - {1-2)

Send

Lol 1
[ I03-I07
LOl
1 )
Wo9-wl3 Coil NO.:|[GENNN ~

Select 1-8:s -
Frou|103-07 ~| To | |

1134 | Cancel
Example 1: Data Link Mode 1
Set =1, =5,set 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:

=1, =5, =103~107,ID=1 ( :W09~W13)
Memory List Position W09 W10 W11 WI2 W13 W14 WI5 W16
Corresponding receiving 4 4 4 4 4 4 4 4
Or sending terminal 103 104 105 106 107 0 0 0

Example 2: Data Link Mode 2
Set =2, =35, set as start from MO03, set as from W17, when enabling the Data Link, the state

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

=1, =5, =M03~M07, :WI17~W21
Memory List Position W17 WI18 W19 W20 W21

Corresponding receiving ¥ v v v v
Or sending terminal M03 M04 MO5 MO6 MO7
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Remote 1/0

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

Set to master

ID GET 0l
REMOTE 1,/0 N
BACKELIGHT X
M EEEF v
5G2-200T-D

ID SET 01

REMOTE I/0 N

BACELIGHT b

N KEEF v Set to slaver

N— / ID SET 01

Remote 1/0O disable RENOTE I/0 g

BACELIGHT
N EEEF W
SG2-20¥T-D

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.
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SHIFT (shift output)

The SG2 smart relay includes only one SHIFT instruction that can be used throughout a program. This function
output a serial of pulse on selection points depending on SHIFT input pulse. It has 4 parameters for proper
configuration. The table below describes each configuration parameter, and lists each compatible memory type for

configuring SHIFT.

S Symbol | Description

Preset number of output pulse (1~8)
©) —() SHIFT input coil (101~g1F)

SHIFT output coils (Q, Y, M, N)
O SHIFT code (SO01)

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

Edit Contact/Coil X

PI |lme  |ar |om saIFT |0«
Select Coil No.
5 (oL}
p— —
Function

Fulse Coil: ENNNNN ~| o1
Select 1-8: |5 ﬂ
Starc Coil: |0 L] 03

801 ;
{ona-qu;l’ $01
101

0K I Cancel

Enable

1
101 I
1

Qo3

Q04

Qo5 | |

QU6

Q07 | | :

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

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

The default output mode of AQ is 0-10V voltage, the corresponding value of AQ is 0~1000. It also can be set as
0-20mA current, the corresponding value of AQ is 0~500. The output mode of AQ is set by the current value of
DRDO~DRD3 as shown below.

Number | Signification Mode | DRDO~DRD3 data definition

DRDO | Setting the output of AQO1 1 0: voltage mode, AQ output value is 0 under STOP mode

DRD1 Setting the output of AQ02 : current mode, AQ output value is 0 under STOP mode

DRD2 | Setting the output of AQO3

E-NIVST N S

1
2: voltage mode, AQ keeps output value under STOP mode
3

DRD3 | Setting the output of AQ04 : current mode, AQ keeps output value under STOP mode

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

mode 1. AQ displays preset value (constant of code of other data) under STOP mode, displays current value

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

AQ display
AQ displays the preset value under STOP mode, and displays the current value under RUN mode.
2 number of expansion analog output 2A0  AQO01 AQO04

AQO01=01 .23V 0 10VDC voltage mode (AQ value: 0  1000), depending on DRDO
AQ02=08.92mA 0 20mA current mode (AQ value: 0 500), depending on DRD1
AQ03= A0l V
AQO04=DR3F mA

The value will be judged if it’s over-flow when writing AQ preset value or current value through PC
communication. So, output mode information should have been written before preset value.

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

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

display is shown below.

Set Mode
agol fm +||o1o0 vl -
agoz N ~||o100 2~ ﬁQUI:Ol.OOV
ago3 [n +|[oz00 5 | | Display &QUZ:O‘].OOmR
AQo4 IH Ll |UZUU |ELJ AQUS‘OZ. 00‘;

AQO4=08. 00mA
Current mode,keep value when stop

0K Cancel
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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®

Symbol | Description

AS current value ( -32768~32767)

V1 parameter ( -32768~32767)

V2 parameter ( -32768~32767)

V3 parameter ( -32768~32767)

Error output coil (M, N, NOP)

AS code (ASO1~ASIF)

Compute formula: AS =V1+V2-V3

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

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

right or the function is disabled.

The example below shows how to configure AS function.

ONONON®

AS0l 00000
16453

TOl
col

NOl
ASOL

Edit Contact/Coil

¢ Iz s = s w4

Selecrt Coil No. Error Coil
N | |01

AS w| (D1-1F)

Function

Current walue:

AS=V1+VI-V3

¥l + V2 - ¥3

Presec: [15453 I [

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

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. And the current value is no meaning

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

right or the function is disabled.

The example below shows how to configure MD function.

-

ONORONC,

MDO1 00000

16586 [ HOL
Vol

A01

Edit Contact/Coil X

R |6 |u | as w e 4[]

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

Preset: I16586 [ |

pee Twe: v ][ [v =lor [

0K | Cancel

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

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

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

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

Symbol

Description

PI: PID current value (-32768~32767)

SV: target value (-32768~32767)

PV: measure value (-32768~32767)

© 6

Ts: sampling time (1~32767 * 0.015s)

CRONON®
ONONO

Kp: Proportion (1~32767 %)

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

Tp: Differential time (1~32767 * 0.01s)

Error output coil (M, N, NOP)

PID code (PI01~PIOF)

The parameters from to can be constant or other function current value. The error coil will turn ON

when either Ts or Kp is 0. But it will do nothing if the output coil is NOP. The output coil will turns OFF when

the result is right or the function is disabled.

PID computes formula:
EV, =SV -PV,

AP = KP{(EVn - EVn_l)+I—S

TD

EV, + Dn}

D, = T—(z PV, ,—PV,—-PV )

S
Pl =) API

The example below shows how to configure PID function.

00 00
O ©

LLRRRLETN]
Bl ral
00120 00100
[ umunle [uumu PI0L
00200 0010

Edit Contact/Coil &

I

(] | m | as m I e Al
Zelect Coil No. Ereor Codl
rIn (oL =| (0L-0F) m =] o
Function

Test ¥: W «||00100 (=3Z76B-32TAT)
Som. Ti|W - [i%iEdali] [L=-22T0T)

pif. T:|u =) [m0100 l—.:!-sa'rm;.

Cucrent walue: |

PID (=32768-32T6T)

|g;:_ﬁ-:51 w | 0120 {=3Z7ER-32TET)

Gain: (N w| (00100 [L=-32T&ET)

nr. T: [0 | [ooron | (L-32767)

T
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MX (Multiplexer)

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

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

symbol | description

V1 parameter ( -32768~32767)
V2 parameter ( -32768~32767)
(D V3 parameter ( -32768<32767)
V4 parameter ( -32768~32767)
Selection bit 1: S1

Selection bit 2: S2

MX code (MX01~MXOF)

X
ONONON®

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 |S1 0,52 0: MX=VI1;
S1 0,82 1:MX=V2;
SI 1,82 0:MX=V3;
S1 1,82 1: MX=V4,

The example below shows how to configure MX function.

Edit Contact/Coil

H | as |m et M | 4]»]

Select Coil No.

wx [or =] (01-0F)

Function

Current value:

Data multiplexer (Output value szelected

_@ by 51 and S2)

Preset Valuel: [Ii LJ |16513

Q9

Preset Value3d: [Ala LJ |E|1
Preset Valued: |DR LJ |U.l

|
Preset Value2: [M‘j]u.{ I
I
I

51 52

Comtact |1« |01 Contact E] ol

ol4 AQOL

01 16513
ATO1l
e ]»]'!}{Dl
DROL1

[i1}9 l 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. The AR function

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

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

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

configuring AR.

CNONON®,

The parameters from

®0O006O0

© ©

symbol

Description

AR current value: 0~32767

Level1:-10000~20000

Level2:-10000~20000

MaxL (max level):-10000~20000

start/stop level (StSp): 0~20000

stepping rate (rate): 1~10000

Proportion (A): 0~10.00

Excursion (B): -10000~10000

Level selection coil (Sel)

Stop selection coil (St)

Error output coil (M, N, NOP)

AR code (ARO1~AROF)

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

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

detail information of each parameter of AR.

Sel Selection level Sel = 0: target level = Levell
Sel = 1: target level = Level2
MaxL is used as target level if the selected level is bigger than MaxL.
St Selection stop coil. The St’s state becomes from 0 to 1 will startup the current level decrease to start/stop

which will make AR current value equals 0.

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

Output coil

The output coil turns ON when A is 0.

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

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

AR will keep the current level at “StSp + Offset "B"” for 100ms when it’s enabled. Then the current level runs

from StSp + Offset "B" to target level at enactment Rate. If St is set, the current level decreases from current level
to level StSp + B at enactment Rate. Then AR holds the level StSp + Offset "B" for 100ms. After 100ms, AR

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

En

=el |

st ]
Mol 4 ——0—— - — - e — — — — — — — — e — —
Levelz 71— —F————— —— o
Levell 71— — 77— — — —_——a - — = - [ __
StoptE 4 — — Y STy S - _ __1__

E

-— -—

100ms 100ms 100ms

The example below shows how to configure AR function.

Edit Contact/Coil X

s |m e |m iR |orn <]

Select Coil Mo. Error Coil
AR, [N ~| (0L1-0F) HOP ~
— - P Function

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

{-10000-20000)

9
O6 6 06
® ©
I

. Lewell: |m j ||:||:|5|:|0

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

{-10000~20000]

{-10000-20000)

stsp: (W | |onooo {0-20000]
Rate: [N ~| |00010 {1~10000]
AR01 00000 00000 Gain: [ ~| [01.00 {0-10.00)
prolq 0000 iDRtSlHD 00010 iggl Dffset: [N | [ooooo {-10000-~10000]
p0l4 00200 mo1] o01.o00
01000 00000 Sel ar

Contact |M - ’F Contact |y - ’F

0K | Cancel
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DR (Data register)

The SG2 smart relay includes a total of 240 DR instructions that can be used throughout a program. The DR function is

transferring data. DR is a temp register. DR sends data from prevention registers to current register when it’s enabled.

The data can be sign or unsigned by setting DR_SET bit through operation>>module system set menu selection from

the SG2 Client software. There are 2 parameters for proper configuration. The table below describes each configuration

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

O

The parameter

symbol

Description

Preset value:

DR_SET =0, 0~65535
DR _SET =1,-32768~32767

DR code (DRO1~DRFO0)

can be a constant or other function current value.

The example below shows how to configure DR function.

Edit Contact/Coil X

]smrr 11r

M | Pz |m | ar DR
Select Coil No.
. = DR |01 | (01~FO)
Furiction
Mode
H
Preset ‘alue: I
Preset Type: [ ~| jo1
DROL1
col DRO1
H
1) 4 I Cancel |
STOP RUN (DRO1 = CO1 current value)
DEO1= C01 DEO1= 00009
LROZ= 00000 LEOZ= 00000
LROS= 00000 DEO3= 00000
DEOd= 00000 DEO4= 00000
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The data registers from DR65 to DRFO will be kept when the smart powers down. The last 40 DR that from DRC9 to
DRFO are special data register as shown below. The content of DRC9 is PLSY’S total number of pulse, and
DRDO0~DRD3 are output mode registers of AQ01~AQ04, and DRCA~ DRCF, DRD4~ DRFO are reserved.

DRC9 PLSY total number
DRCA~DRCEF | reserved

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

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

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

for executing function.

Function mode corresponding communication function code:

mode | Communication function code

1 03 (read registers)

06 (write single register)

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

DN K| W

The coil used in MODBUS function:

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

target address if there is no error.

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F is set to 1 when the time from after sending to start receiving is longer

than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

The time out time is depending communication baud rate as shown in the table below:

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

There are 5 parameters in MODBUS function as shown below.

symbol | Description
_® — MODBUS mode (1~5)

Communication address: slave ID, range: 0~127

Communication content: address and data length:

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

MODBUS code (MU01~MUOF)

ONONO




Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING COMPANY
www.bb-electronics.com

Chapter 4 Relay Ladder Logic Programming

99

The example below shows how to configure DR function.

Edit Contact/Coil X

¢ |a  |» | mwo |as <]
Select Coil No.
MU |01 w| (01-0F)
_® il Function
Mode |} _vJ
@ Read register
Remote ID: [o1
(0~FF)
Comm. add: & [pD03 cor [ <]
(0~FFFF)
Coun. data: DR [E0 <
MUo1 B B
[oo 03 ]‘“U':'l
DREO
| OK | Cancel
Examples:
mode display
1 rl 1 Address is constant: 0003, Receive:
Read I 01 I Length=1, 01 03 02 datal data2 CRCI16,
DREO= (datal<<8) | data2,
L pRED
rl 1 Address is DR03=0001, Receive: 01 03 04 datal data2
I 01 I Length is DR04=0002, data3 data4 CRC16,
| DRO3 MmOl Send: 01 03 00 01 00 02 CRC16; data storage:
L ppEo DREO= (datal<<8) | data2,
DREI= (data3<<8) | data4
2 r2 1 Address is constant: 0003, Receive:
Write I 01 I Length=1, 01 06 00 03 04 D2 CRC16
single I 0003 HUOL data storage: DREO=1234(hex: 04D2)
register L prEo A Send:
01 06 00 03 04 D2 CRC16
2 1 Address: DR03=0001, Receive:
I 01 | data storage: DREO=1234(hex: 04D2) 0106 00 01 04 D2 CRC16
I DRO3 Mol Send: 01 06 00 01 04 D2 CRC16
L DREQ 4
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3 3 1 Address: 0003 Length =1, Receive:
Wfite | o1 | data storage: DRE0O=1234(hex: 04D2) | 01 10 00 03 00 01 CRC16
register | 0003 Hwo1] | Send:
L prEo 4 01 10 00 03 00 01 02 04 D2 CRC16
r3 1 Address: DR03=0001 Receive:
I 01 I Length: DR04=0002 01 100001 00 02 CRC16
| DRos  PMUO1 data storage: DRE0=1234(hex: 04D2),
L prEQ 4 DRE1=5678(hex: 162E)
Send: 01 1000 01 00 02 04 04 D2 16 2E
CRC16
4 rd 1 Address: 0003 Receive: 01 01 02 datal data2
Read | o1 | Length = 10H, CRC16
coil | o003 Hmo1| | Send: 010100030010 CRCI6 data storage:
L prEn 4 DREOQ= (datal<<8) | data2
rd 1 Address: DR03=0001 Receive: 01 01 02 datal data2
| o1 | Length: DR04=0016 CRCI16
| DROZ  HIUOL Send: 01 01 00 01 00 10 CRC16 data storage:
L ppEo 4 Max value in DRO4 is 400. DREO= (datal<<8) | data2
5 rs 1 Address: 0003 Receive:
Write I 01 I data storage: 01 05 00 03 FF 00 CRC16
Single I ok |']'|'[UI31 DRE0=65280(hex: FF00)
coil L prEo A Send: 01 05 00 03 FF 00 CRC16
5 1 Address: DR03=0001 Receive:
| 01 | data storage: 01 0500 01 FF 00 CRC16
| DRos  Hmoi] | DREO=65280(hex: FF00)

L prED A

Send: 01 05 00 01 FF 00 CRC16
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Chapter 5: Function Block Diagram Programming

FBD Instructions

Input | Output coil | Range
Input I 12 (I01~I0C)
Keypad input V4 4 (Z01~Z04)
Expansion input X 12 (X01~X0C)
Output Q Q 8 (Q01~Q08)
Expansion output Y Y 12 (Y01~Y0C)
Auxiliary coil M M 63(M0O1~M3F)
Auxiliary coil N N 63(NO1~N3F)
HMI H 31 (HO1~H1F)
PWM P 2 (PO1~P02)
SHIFT S 1 (S01)
I/O LINK L 8 (L01~LO08)
Logic/Function Block B B 260 (B001~B260)
Normal ON Hi
Normal OFF Lo
No connection Nop
Analog input A 8 (A0O1~AO08)
Analog input parameter v 8 (V01~VO08)
Analog output AQ 4(AQ01~AQ04)
Analog temperature input | AT 4(AT01~AT04)

FBD program can only be edited and modified in the SG2 Client software and write to SG2 controlled equipments
via communication cable. Via controlled equipment, FBD program is available for querying or the parameter of the
function block of the program for modifying. The preset value of Block could be a constant or other block code. That
means the preset value of this block is other block’s current value.

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

Nop k@?‘

Input terminal Output coil type

Coil Block Instruction

QOutput coil block
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HMI
x|
HOL1-HOF Im ~Block————— [ Parameter———
Text Display——
MOl

HOLl

1

mo1d Hot |
L1

—Text

Analog Display set... | OE I

[~ Display
Mobile Mumber ——— Clear |
[~ Mobile Messadge ’7| add I
Cancel
& Multi Langquage " Chinese (fixed) (" Chinese (edit)

~Text Input

A i D
Lo Fy e e B

D%k (D*+, =, /0123456729:; <=>?@ARC
DEFGHI TELMNOPQESTUVRETZ[W]10_"abcdefs
hijklmnopgrstuvwzvzs | o "ad4a3aééee111
ifadEfradaaninionakf~ 7T imedezautT {014

FRFbarF s a7k i A R N
YE2TLWwEARFCo =+ S ¥ OAARE

PWM function block (only transistor output version)

PWM mode

The PWM output terminal Q01 or Q02 can output § PWM waveforms.

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

EWN Function
Function

Mode: |1 - Jutput 0:

fas]
—JL I __
=T

Gelect l-8: |1 =

Tims) tims)

Current Walue:

ns ns

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

Symbol:

0K | Cancel

(X

102
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PLSY mode

The PLSY output terminal QO1 can output preset number of pulse whose frequency is variable from 1 to 1000 Hz.

FFR Fanction %]
Mol Mada: [EI atput '__|
ﬂ POl Dj;m
U J:I:r
N0l PWNMOL  Mode:Z reseeTwell =] W =
Nopd |
Nopd FOL | PF=00100 .
Nopt—- PN =00000 |
El Cancel
Data Link function block Lise (X]
MOl Lol Function Hode
NO. |1m hd (* 3end
‘{m (™ Receiwve
bits num: g
I,"F[:] Lirk0l Start Coil: Iﬁ”l—
MDdE:l NUI['I: 8 Start Memory: w
101-W09 syaboL:
108°WL6
Cancel
SHIFT function block
Shift FZ|
Function
SO Select 1~8: |5 - Shi f-t Dl
Inz SO Start Coil: |0 - ’r
E Symhol: | T}’DEQDI_QDE
. Cancel NUJII: 5

Timing diagram

‘ Enable 101 u
I
Shift input 102

Qo1

QIR

y L
1111

Qo2

Qo3

Qo4

Qo5

103
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Logic Block Instructions

(3Logic block number
r qBool
Nop{ AND|
Nop] f (BOOZ
"NPP/,[ J
- 7 ¥ @ connect with next
(Dinput terminal @ Logic type Function block
Logic function block source:
block Number(byte)
Total block 260 6000
AND 1 8
AND(EDGE) 1 8
NAND 1 8
NAND(EDGE) 1 8
OR 1 8
NOR 1 8
XOR 1 6
RS 1 6
NOT 1 4
PLUSE 1 4
BOOLEAN 1 12
AND Logic Diagram
FBD: LADDER: 101
r 1B001 |E
1014 anD | 101 102 103 102 Bo01
1024 002 —> —---F =
103t 1 e

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

AND (EDGE) Logic Diagram

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

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

FBD:

r

1074
I03L

1B001

101 NAND |

Bo02
1

Not(I01 And 102 And 103)
Note: The input terminal is NOP which is equivalent to ‘Hi’

NAND (EDGE) Logic Diagram

FBD:

r

103d

1B001

101 NAND |
02{ Ll o0z

Jd

Not(I01 And 102 And 103) And D

LADDER:
101

LADDER:

101
7 P
102 |
7
103

_Hf_l_

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

OR Logic Diagram

FBD:

r 1EB001
1014 R |
1074 Frooz
103t 4

101 or 102 or 103

LADDER:
101

I0

2

-
=
=

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

-]
o
o
ot

105
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NOR Logic Diagram

FBD:

I01{ HWOR |

r 7B001

1074 Feonz

Inst

d

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

XOR Logic Diagram

FBD:

.
I01{ HOR

1024
L

1B001

fBooZ
J

101 XOR 102

—

—

101

LADDER:
102 103

-

LADDER:

101 102
NE
101 102

=

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

SR Logic Diagram

FBD:
r 1BO0O1
1014 35 |
1024 R IBOOZ
L 1
Logic Table | 101 102 | B0OO1
0 0 holding
0 1 ]o
1 0 1
1 1 0

LADDER:

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

NOT Logic Diagram

FBD:

r
101 HNOT

L

1EB001

I
ko1
d

Not 101

LADDER:

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

101

10z

EOOL

E00L

MNOT

106
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Pulse Logic Diagram

FBD:

10 LI |

F 1B001

| 'L R0l
L J

LADDER: =

101

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

BOOLEAN Logic Diagram

FBD:

MOST 1B002Z
1014 BL |
1024 1548 FBOOL
Boo3L .

LADDER:

NO

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

Description:

Inputl I

InputZ I
Inputd I
Inputd (B [

05 -
014 E L
024 1548

n3-L

—|BX

X Z|block code

FBy v v|real table; output
F

The relationship between input and real table is shown below.

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

E00L

JuU
iy

107
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Function Block

Function Block includes three kinds of function: special function, adjust-controlling function and communication

function. Function type and number are shown in the table below.

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

The capability of each block is alterable, it depends the type of function. There are total of 260 blocks, and the

total capability of block area is 6000 bytes. For example, the block is Timer mode 7, the block seize is 12 bytes.

Source table:

block | NUmber | rier | Counter | RTC | A731%8 | A | Mp | PID | MX | AR | DR | MU
(byte) comparator

Szziile 260 6000 250 250 250 250 250 | 250 | 30 | 250 | 30 | 240 | 250
Timer

mode0 1 3 1

Timer
model~6 I 10 1

Timer

mode7 I 12 2

Counter

mode0 1 > 1

Counter
model~7 I 14 1

Counter

mode8 ! 16 I

RTC

mode0 ! 3 1

RTC
model~4 1 1 I

Analog

mode0 ! 3 I

Analog
model~7 ! 12 1

AS 1 11 1

MD 1 11 1

PID 1 17 1

MX 1 17 1

AR 1 23 1

DR 1 6 1
MU 1 12 1
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Function displaying:

Input terminal |

Timer Function Block

Function type

Set parameter

Comnnect with next

Function block

The code of block is
auto distributed the

r T |I I|. - ¥ \
l —tﬂ—@ e first unused code

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

Timers’ current value is 0.

(1) Timer mode 0

Enable Input

(2) Timer mode 1

Enable Input

Timing Parameter

(3) Timer mode 2

Enable Input
Reset

Timing Parameter

Parameter display

(Internal coil Mode)
FBD display
r 1B005
- | 104 L |
| L ho4
LT J

(ON-Delay A Mode)

FBD display Parameter display
r 1B005 BOO5 Tos
- | Io4 |
| M kaod T =01.005ec
- Pard .
(ON-Delay B Mode)
FBD display Parameter display
r 1B005 BOO& TO3
= | 1ogd UL |
- | Nopd __T1 Ho04 T =01.003ec
—~ | Parl _ 1 4

Program display

E00%

a8

mode: 0
Timer: 03

Program display

E0OS

mode: 1

Timer: 02

Cur Waluel: 0.00
Fre Walue«l: 1.00

Program display

E005

mode:

Timez: 02

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

Enable Input
Reset

Timing Parameter

_)

%

_)

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

Enable Input
Reset

Timing Parameter

%
_)
%

(6) Timer mode S(FLASH A Mode)

Enable Input

Timing Parameter

_)

_)

(7) Timer mode 6(FLASH B Mode)

Enable Input
Reset

Timing Parameter

_)
_)
9

(8) Timer mode 7(FLASH C Mode)

Enable Input

Timing Parameter

9

_)

FBD display Parameter display
r qB001 BOO1 Tl
1014 |
No14 o1 T =01.005ec
Pard [t A
FBD display Parameter display
r 1B001 BOO1 To1
1014 |
No1d hro1 T =01.008ec
P aI'J' I-T: d
FBD display Parameter display
r 1B001 BOO1 T01
1014 |
| UL Rrol T =01.008ec
P aI'J' d
FBD display Parameter display
r 1B001 B0l T01
1014 |
Nopd hio1 T =01.008ec
P arJ' |
FBD display Parameter display
r 1EB001 BOO1 TO1TOZ
1014 | |
| TLIL o1 £1=05. 008ec
Parl 12 4 t[=02. 00Min

Program display
Eddl

B

mode: 2

Timer: 01

Cur Waluel: 0_00
Fre Waluel: 1.00

Program display

EQo0l

mode: &

Timez: 01

Cur Valuel: 0.00
Pre Valuel: 1.00

Program display

E0OL

B

mode: 5

Timer: 01

Cur Valuel: 0.00
Fre Walue=l: 1.00

Program display

Eaol

mode: £

Timer: 01

Cur Waluel: 0.00
Pre Waluel: 1.00

Program display

BOOL

mode: 7
Timez: 01
Cur Valuel:
Pre Waluel:
Timer: 0EF
Cur Walued:
Fre Valuei:

o
o
o

.00

=

.00

e
=
L=
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Common Counter function block

(1) Counter Mode 0
FBD display Parameter display Program display
Counting Input — I0lt 1BO01 E00l
| 1 |
| Hio1
I. d made: 0O
I: Counter: 01
(2) Counter Mode 1
FBD display Parameter display Program display
Counting Input Toos
- I0lr 1B001 BOO1 oo
Up/Down Counting — N1 I [
Counting p Reset = | 199 L pro1 C =5EBELS made: 1
ounting Parameter — Counter: 01
g Farl 1 Cur Walue: 0O
Pre ifalus: 555555
(3) Counter Mode 2
FBD display Parameter display Program display
Counting Input  — I Tply 1BO01| |BOOL Col| _igm
Up/Down Counting  — Ho1 |
Reset — 1024 Po1 i =h5hbEEL mede: 2
Counting Parameter —> | Part > 4 e s
Note: The “>"means the current value appeared will be greater than present value.
(4) Counter Mode 3
FBD display Parameter display Program display
Counting Input [Ty JBoot] [Bool ool
Up/Down Counting — wotd |
Reset — | 1024 Ho1 C =G5EEES mode: 3
Counting Parameter — Parl FD A ;:: g:i:: 255555

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

Counter keeps current

(5) Counter Mode 4
FBD display Parameter display Program display
Counting Input  _, I01y Il qBOO1 EO01 oo =
Up/Down Counting — no1d L | _,
Reset — | Inz{ | HI01 C =555555 moasi 3
Counting Parameter — Part PD 4 S B b B

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

Counter keeps current
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(6) Counter Mode 5

Parameter display

FBD display
Counting Input _ Ioit L[] qBo01
Up/Down Counting — Noid T |
Reset — | T02{ __| HMO1
Counting Parameter Part C» 4

BEOOL

C =bbhhhb

01

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

Parameter display

(7) Counter Mode 6
FBD display
Counting Input  _ I0ly LIl qEOO01
Up/Down Counting — Mol 1 |
Reset — | T0z{ __| HI01
Counting Parameter Part C>PD Y

BOO1

C =bbhbhbL

01

Note:

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

Program display

E0ol

mode: 5

Counter: 01

Cur Walue: 0

Fre Walue: 555555

Program display

EOOL

mode: &

Counter: 01

Cur Value: 0

Pre Walue: 555555

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

Counter keeps current

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

High Speed Counter Function Block

(1) Counter Mode 7
FBD display Parameter display
High counting input  — | To1y _LI| qB0O01} |BOOL Col
Enable Input — I'-I[jl-l |
Reset — | M0Z{ ho1 C =5EGLEE
Counter Parameter — Parl 1/HZ 4
Note: High speed input terminal 101,102
(2) Counter Mode 8
FBD display Parameter display
High counting input _ I01T 1B001 BOO1 co
Enable Input — notd T | T =10.005ec
| o1 CT=000050
Counter Parameter — Parl 2/HZ 4 Cl=000030

Note: High speed input terminal 101,102

Program display

EQ0L

mede: 7

Counter: 0O1

Cur WValue: 0

Fre Walue: 555555

Program display

E00l

mode: &

Counter: 01
Fimed Time: 10.00
Upper: 50

Lower: 20
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RTC Comparator Function Block

(1) RTC Mode O(Internal Coil)

FBD display Parameter display Program display
r 1B001 200
Enable Input — 01 L |
| 71 ko
L g 4 =
(2) RTC Mode 1(Daily)
FBD display Parameter display Program display
Eo0l
r 18001 BOOL RO1
Enable Input — 101d o I
| ILIL ho1 | |ON MO 08:00 mode: 1
RTC Parameter — | Parlt DD 4 OFF FR 17:00 Mo -3 TR
On : &:0
DEE: 17:0
(3) RTC Mode 2 (Continuous)
FBD display Parameter display Program display
BO0l
r 1B001 BOOL RO1
Enable Input — IUl'I 3 I
| Fao1 ON MO 08:00 mode: 2
RTC Parameter — Pard Wy 4 OFF FE 17:00 i
veet 1m0
(4) RTC Mode 3 (Year Month Day)
FBD display Parameter display Program display
BOOL
r 1B001 BOO1 E01
Enable Input — 101 'l @ I
| L ko1 | Jow 09.02.17 T
RTC Parameter — | prl yp 4 OFF 10.11.11 e e
DEE: 10,1111
(5) RTC Mode 4(30-second adjustment)
FBD display Parameter display Program display
E001
r 18001 BOO1 E01
Enable Input — Inld @ |
I | I'Q[:Il DI"I mode: 3
RTC Parameter  — | Parl 305 SU 08:20:20 P

GrE0:ED
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Analog Comparator Function Block

(1) Analog Comparison Mode 0 (Internal coil)

FBD display Parameter display Program display
Enable Input — noiT qE001 Boot
| L | @
| 1L ko1
l 1 mode: 0O
G Brnalaog: 01
(2) Analog Comparison Mode 1
FBD display Parameter display Program display
E0OLl
Enable Input - — [ o1 ¢ 1BOOL| |BOOL GOl
Analog Input — | &R | Av=B007 ¥V
A 1 I t T e
nalog Input - — | <42 H01 Ly=B003 ¥ e oL
Reference — FPard hytE d o =BO0d V Cur Valuel: 0.00
Cur WalwueZ: 0.00
Bef WWalue: 0.00
(3) Analog Comparison Mode 2
FBD display Parameter display Program display
E001l
Enable Input — Molr 1B001 BO01 01
Analog Input — | A« | Ax=B00Z ¥
& mode: E
Analog Input  — | <&y ko1 Ay=BO03 ¥ e
Reference — Pard d G =BO04 ¥ Cur Valuel: 0.00
Cur Valuez: 0.00
Fef Value: 0_.00
(4) Analog Comparison Mode 3
FBD display Parameter display Program display
BOOL
Enable Input — NOlt 1B001 BOO1 301
Analog Input — | &2 | Ay=B00OZ V
Analog Input | 25y ba01 | | Ay=BOO3 V naiog. 01
Reference — Pard | & =RO04 ¥ fur Yaluel: 0.00
Cur WalueZ: 0.00
Fef Walue: 0.00
(5) Analog Comparison Mode 4
FBD display Parameter display Program display
BO01
| Ref | Ax=B00Z ¥
Analog Input — | Zax Ha01 mode: 4
1 | - dnalag: 01
Reference  — Par G =B003 ¥ Cur Valuel: 0.00

Bef ifalue: 0.00
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(6) Analog Comparison Mode 5

FBD display Parameter display Program display
E00l
Enable Input — HOlT 1B0O01 BOO1 iz01
| Ref | A¥=B00Z V
Analog Input  — |  <ax Kol mode: §
Reference —» Pard J G =BO03 ¥ o freels 0.00
Pef Walu=: 0.00
(7) Analog Comparison Mode 6
FBD display Parameter display Program display
E0OLl
Enable Input - = § o1 1B001)  |BOO1 G01
| Ref | Ax=B00OZ V
Analog Input — | =&z Kol mode: 6
Reference — Part 5 G =B003 ¥ ﬁiliﬁmzi 0.00
Bef WWalue: 10.00
(8) Analog Comparison Mode 7
FBD display Parameter display Program display
Enable Input =
nablefnput = 1 Moly 1B00L}  |BOOL GOl
| Ref | Ax=B00Z ¥
Analog Input - I < >.|.II'I!L:’: I'QI:I]. mode: 7
Reference — Part 1 G =BO03 V ?E:lfrimzi .00
Bef ifalue: 10.00
AS (ADD-SUB) function block
FBD display Parameter display Program display
r 1B001 BOO1 ASOL
Enable Input  — 01 + | V1= 00010
I E_> I-MD]' vz: BDDE si;uéalue: )
Reference — Parl 45 V3= BOO3 GO TS S D
Fre TWaluez: 0
Fre Walue?: 0
MD (MUL-DIV) function block
FBD display Parameter display Program display
Eodl
r 15001 BOO1 Mool
Enable Input — T01{ #+ | V1= 00001
| &+ R0l V2= 00001 ol
Reference — Parlt M0 4 Va= 0000l Pre Valuel: 1
FPre ValueZz: 1

Fre ifaluel?: 1
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Chapter 5 FBD Block Diagram Programming  J§{%
PID (Proportion- Integral- Differential) function block

FBD display Parameter display Program display
BOO1 PI01 e
o= 00120
PV= 00100
r 15001 Ts= 002.00Sec 1
Enable Input — 101 - | SEL+</
+
| & R0 N FID: 01
Reference —» Parl PID 4 U ;:: g::i?::ue 120
Ep: Q01 00% Testifalues: 100
Ti= 0010.0Sec G
Td= 001.00Sec 2] IneeTime:l00
DiffTime: 100

MX (Multiplexer) function block

FBD display Parameter display Program display
BOOL NxE01
V1= 00015 =
Enable Input — V2= 15163
Selection inputl — IolT 1B001 1
Selection input2 — foi{ =— |
SEL+</
Reference —» noz{ &+ 0L A
PEII'J' H:{ 4 BDDI M:{[:]l El‘:[i;:néalu:: a
vS: 64565 Pre Waluel: 15
FPre WaluesZ: 15162
Vd= NLE46 Pre Waluszd: 4565
2 Pre Walued: 5546

AR (Analog-Ramp) function block

FBD display Parameter display Program display
EOOLl
BEOO1 ARD]
L1= 00500
LZ2= 00200
Enable Input —
< P Ioly 1B00L} | o= 01000 1
elect level input — noi 'l n I
Stop input  — moz{ A+ oL SEL+«/— s
Reference  — | o 1 4p 4 S = 00000 AROL| [DuE Vi O
R = 00010 e e
4 =01.00 :tspfnm
B = 00000 2] cainiioo
Off=at: 0
DR (Data-Register) function block
FBD display Parameter display Program display
r 1B001| [Bo01 DRO1 .B””l
Enable Input  — 1014 |
| & Hol DRO1= BOOZ e o1
Reference — Pard D 4 Cur Value: 0
Fre Walue: 0
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MU (MODBUS) function block

Model

Enable Input

Reference

Mode2

Enable Input

Reference

Mode3

Enable Input

Reference

Mode4

Enable Input

Reference

Mode5

Enable Input

Reference

FBD display Parameter display Program display
E0ol
r 1B0O1| [BOOL Mol -
1014 o1 | I0=01
| 5+ Hol V1=0001 TR
Pard MU 4 ¥2=DR01 .ol
add: 0000
Data: 0000
FBD display Parameter display Program display
Eool
r 1BOOL| [BOOL Mol o
1011 oz | I1D=01
| s- FHot V1=0001 TR
Pard i1 A V2=DR01 ol
add: 0000
Data: 0000
FBD display Parameter display Program display
E0ool
r 16001] [Bool oL
101 o3 | 10=01
| 5= Kot V1=0001 HonBys: oL
Parlt NI A V2=DR01 Im: 01
Add: o000
Datza: 0000
FBD display Parameter display Program display
E0OOLl
r 1Bo01| [BOOL Mol -
1014 g | ID=01
| 5= Ho1 V1=0500 LETIERCE
Pard MU 4 ¥2=DR01 ID: 0L
Add: o000
Data: 0000
FBD display Parameter display Program display
E0Ool
r Jeoo1] [Boo1 U0l
1014 o5 | ID=01
| s+ HaoL ¥1=0500 HODEUS: 01
Pard N1 A V2=DR01 ID: 01
Add: o000

Data: 0000
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Normal Specification

Chapter 6: Hardware Specification

Content

Specification

Mode of user program

Ladder & FBD

Environmental

Operation temperature

-4° to 131°F (-20° to 55°C)

Storage temperature

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Operation Gas

No corrosive gases

Main machine

Maximum Vibration

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

Maximum Concussion

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

Maximum Noise

ESD Contact £4KYV, air discharge £8KV
EFT Power AC: £2KV DC: £1KV

CS 0.15~80MHz  10V/m

RS 80~1000MHz  10V/m

EMI ENS55011 class B

Enclosure Type

1P20

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

Wiring AWG 14/y2.6mm”

size 2x90x%59.6 mm(WxLxH) Din rail

72x126x%59.6 mm(WxLxH) Direct

118
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Product Specifications
Input Power 1KHz
MODE | AC | ac | pc | pc |ImPut| OutputjAnalog oyl LCD oy mnsion| HigR pwy| VO
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
10KR-A 6 | 4| relay
10 TKRD 8 | 4| relay | 2
points :
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
pozig [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
V 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
4AI1 4% 4
4PT 4% 4
2A0 2 | analog

©]

: exist

*: There are analog input points in.
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Power Specifications

Normal model machine Specifications

time allowable

(IEC61131-2)

(IEC61131-2)

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

fuse

INeed connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

Need connect a fuse
or breaker of current
1A

[solation

None

None

None

None

Current
average

AC 110V |AC 220V

AC 110V |AC 220V

DC 24V DC 28.8V

DC 24V DC 28.8V

All inputs
and relays
are ON
90mA

All inputs
and relays
are ON
90mA

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

100mA | 100mA

All inputs
and relays
are ON
145mA

All inputs
and relays
are ON
185mA

All inputs|All inputs
and relays
are ON

115mA

and relays
are ON
125mA

All inputs|All inputs
and relays
are OFF

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

7.5W

125W

SW

4.5W

120



Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING TOMPANY
www.bb-electronics.com

Chapter 6 Hardware Specification

12V DC model Specifications

power down time

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

Voltage Rating DC12V DCI12V

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

range

instantaneous 10 ms / 10 times (IEC 61131-2) Ims/ 10 times (IEC 61131-2)

allowable
fuse Need connect a fuse or breaker of Need connect a fuse or breaker of
Current 1A current 1A
Isolation None None
Current DC 12V DC 14.4V DC 12V DC 14.4V
average All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
195mA 195mA 265mA 265mA
All inputs and All inputs and All inputs and All inputs and
Relays are OFF | Relays are OFF | Relays are OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power | 2.5W 35W

24V AC model Specifications

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

Voltage Rating AC 24V AC 24V

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

range

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

power down

time allowable

fuse Need connect a fuse or breaker of Need connect a fuse or breaker of
Current 1A current 1A
Isolation None None
Current average AC 24V AC 28.8V AC 24V AC 28.8V
All inputs and All inputs and All inputs and All inputs and
relays are ON relays are ON relays are ON relays are ON
270mA 250mA 290mA 260mA
All inputs and All inputs and All inputs and All inputs and
Relays are OFF | Relays are OFF | Relays are OFF | Relays are OFF
160mA 160mA 200mA 200mA
Consume power | 6.5W TW

121



Secure online ordering 24/7/365 from:

B:H electronics

MANuFAcTui‘iING COMPANY
www.bb-electronics.com

Chapter 6 Hardware Specification

Power circuitry diagram
1) AC 10/20 points

L e
AC100 Veel 1o Rel
~ ccl to Relay
240V Back
| Circuit
¢ L
Varistor | Vee2 to System
|
2) DC 12V DC 24V
—>
DC 12/24V N'
AC 24V Diode Vcel to Relay
Switch
9 _ Circuit
Varistor | Vee2 to System
—>
3) Mainframe, expansion and communication
power in power in

.

S53G2 V3.X noumenon

ﬂ SG2 V3.xX expansion

Buck expansion -
. . . o
Circuit drive :D E
> :
L+
=]
=
=
=3
comm.
o drive
photo couplers PCLINK &

PMO5
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Input Specifications

100~240V AC model

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

Input circuitry

Diode Resisrot
—

Capacitor

number 6(digital input) 12(digital input)

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

input 0.66 mA 1.3 mA 0.55mA 1.2 mA

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

input

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

input

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

response time On=>0ff On=>0Off

of input Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz  90/85 ms(AC 220 V)| Typical 50/60 Hz 90/85 ms(AC 220 V)

Off=>0On Off=>On

Typical 50/60 Hz  50/45 ms(AC 110 V)| Typical 50/60 Hz 50/45 ms(AC 110 V)
Typical 50/60 Hz 22/18 ms(AC 220 V)| Typical 50/60 Hz 22/18 ms(AC 220 V)

24V AC model
content SG2-12HR-24A SG2-20HR-24A
Input circuitry P —
number 6(digital input) 12(digital input)
Signal current |3 mA 3mA
input
ON current P AC 14 V/3mA >AC 14 V/3mA
input
OFF current [<AC 6V /0.85 mA <AC 6 V/0.85mA
input
wire length  |</=100m </=100 m
response time On=>Off On=>Off
of input Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms
Off=>On Off=>On
Typical 50/60 Hz ~ 90/90ms Typical 50/60 Hz ~ 90/90ms

|PA)
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24V DC, 121/0 model

resistance

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




Secure online ordering 24/7/365 from:

B-B

electronics

MANUFACTURING COMPANY

www.bb-electronics.com

Chapter 6 Hardware Specification

24V DC, 201/0 model

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

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

content relay transistor
Load Load
/\\( a /\\( o
—" 7 —
output circuitry &N = ——" =
\—6 |o LX) 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—3 ON | 15 ms 25 us
time ON —OFF | 15ms Less than 0.6 ms

Output Port wiring notice

Light Load

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

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

\/\/

distributaries resistance

N
Distributaries

resistance
ulh

careful.

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

N

VRN
output

restricted current resistance

Restricted

resistance output

.
I
|

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

127

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
(L
_ [
o ~
CR absorbing T —|— Flywheel diode ‘
Please do can’t use capacitance alone as absorbing as shown below.
Load Load
| — —
l l
| | 1
power __ ICI ‘ power _ C— ‘
Life of relay
Life Expectancy
100 4
3RS | j
= LY \\ LMH type, 250VAC Res.
g2 h, 5\!..
zm ——
= - o
B x'r b .
o <] ]
A s
[
}
01 2 3 4 5 & 7 8 9 10

Contact Current (&)

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

environmental.

The life is more

Power mode

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

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

10/12 points
5730
2-9L4.50 49 30
} / 508 3150
N 1
| | 1
50 bobOLEEE | |
DC24V INPUT8XDCIAT A2 0-10VI
TEC® ' ‘ R
E NIEE 2| g =
S| R @ il S N A -
SG2-12HR-D T
OUTPUTALXRELAY/8A H H
T DD © H
=y 1
* 500 |
7200 5960
20 points
5730
3-9L4 50 4930
* / 508 3150
ey ) F
= \
50 Bahb bohs aEBEcooo R
DC 24V Input 12 x DC(AL...A4=0~10V)
TECD f
22 g e @ 3| 2 il =
S| & g Bl < =
= L@A N
SG2-20HR-D T
Output 8 x Relay / 8A ” H
20 QY QY QY QY QO QO QO \l
Qi Q2 Q3 Q4 Qs Q6 Q7 Q8 | E—
tQ L@ i
* ‘%‘ 80.00 ) | ) * 5.00 o
126.00 59 60
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Chapter 7: 20 Points V type Models Instruction

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

Function Summarization

Communication parameter | Communication mode parameter and baud rate.

Remote 10 function It can be used to communication between 2 SG2 units. For more
information you could refer to Chapter 4: Remote 10.
I/0 Link function Up to 8 additional V type SG2 units can be configured as I/O Link

nodes. Each SG2 can make used of the I/O information of other
SG2.for detail, please refer to Chapter 4: Data Link.

Modbus RTU master SG2 can be used as master

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

Detail instruction

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

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

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

f» M0
Current ID: 1 .

(" Master
Hew ID{00-99): 1

(" Slawve
Set Expand I/0 Others

v M Eeep
I/0 Mum: 0

hd [ C Eeep

[ Back Light

[ I/0 Alarm oz set
Comm. Mode ¥ Type DR Fomat Set

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

Get Cancel |
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1. As the illustration show, you can set Communication Mode and Baud Rate.

iv. In the table below, list the options which you can choose from.

Comm.
Mode

8/N/2  Data 8bit, No Parity, 2 Stop bit.

8/E/1  Data 8bit, Even Parity, 1 Stop bit.

8/0/1  Data 8bit, Odd Parity, 1 Stop bit.

8/N/1  Data 8bit, No Parity, 1 Stop bit.

Baud Rate.

4800 bps
9600 bps
19200 bps
38400 bps
57600 bps
115200 bps

e. Set communication format and Baud Rate on SG2.

1. Press ESC to enter main menu.
ii. Press UP/DOWN to choose SET menu, and press OK to enter it.
iii. Press UP/DOWN makes the LCD to display the options as show below.

V COMM SET 03\_ . y
L Low  bit
DATA REG.  Bq— 5% 1t
iv. Changing high bit would set Comm. Mode; changing low bit would set Baud Rate.
Content | Data | meaning
0 8/N/2  Data 8bit, No Parity, 2 Stop bit.
1 8/E/1  Data 8bit, Even Parity, 1 Stop bit.
High bit ; - :
2 8/0/1  Data 8bit, Odd Parity, 1 Stop bit.
3 8/N/1  Data 8bit, No Parity, 1 Stop bit.
0 | 4800 bps
1 9600 bps
. 2 19200 bps
Low bit
3 | 38400 bps
4 | 57600 bps
5 115200 bps

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

Baud rate 38400bps
Data bit 8

Stop bit 2

Parity No
Frame length maximum | 128 bytes

SG2 V2 RS485 port communication parameter as table show above.

The communication parameter setting takes effect after power up again.
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Remote 10 function

Function Description:

131

Up to 2 additional SG2 units can be configured as Remote 1/O nodes, and linked to one master smart relay.

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

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

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

Expansion Input Coils | X01~X0C | 101~I0C

Expansion Output Coils | YO1~YOC | Q01~Q08

Hardware Configuration:

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

3. Set another SG2 to Slave.

& B &
SC3tnaster S0 2slave

Example:

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

X02 Y01
X03 Y02

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

influenceing of Y01 and Y02 in master, Q01 and Q02 in slave will on. You can see the consequence on the

10 interface show below.

I/0O State on Slave Run mode

I/O State on Master Run mode

1.1PE4567890ABC

Z.1234

QB34567890ABC
MO 14 : 42

X. 1P4567890ABC
Y.IB34567890ABC
EXE

2010.05.09
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10 Link Function
Hardware Configuration:
1. Link not more 8 V type SG2 as show below.
2. Setall the SG2 in SET menu to No Remote 10.
3. Set those SG2’s ID continuously 00 ,01,02,... The max number of the ID is 07.

V-SG2 A B V-SG2 A B V-SG2 A B
ID 0 mi: | ===== ID 7
Example:

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

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

LO01
101 MO1
MO02
MO03
MO04
MO5
MO06
MO7
MOS8

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

rl 1
a{Mo1-og |
| L 1 o

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

bis7-64

d

r

g 101-08
| T 7
s 7-64

1

Lol
1

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

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

ID=7.
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Modbus RTU master
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MODBUS function carries out Modbus RTU master communication at RS485 port. There are 15 MODBUS

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

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

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

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

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

Function mode corresponding communication function code:

mode | Communication function code

1 03 (read register)

06 (write single register)

10 (write some registers)

01 (read coil)

DN AW

05 (write single coil)

The coil used in MODBUS function:

target address if there is no error.

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

Error flag (M3E) communication error flag

Time out flag (M3F) | M3F is set to 1 when the time from after sending to start receiving is longer

than setting, and M3D also be set to 1. M3F is automatically reset if M3D reset.

The time out time is depending communication baud rate as shown in the table below:

Baud rate (bps) Time (ms)

4800 9600 19200 38400 125
57600 100
115200 80

There are 5 parameters in MODBUS function as shown below.
symbol | Description
MODBUS mode (1~5)
_® ] Communication address: slave ID, range: 0~127

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

ONONO

DR code, store sending/receiving data from this DR

MODBUS code (MUO01~MUOF)
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mode display
1 rl 1 Address is constant: 0003, Receive:
Read | o1 | Length =1, 01 03 02 datal data2 CRCI6,
register | 0on3 o1 Send: 01 03 00 03 00 01 CRC16; data storage:
! DREO DREO= (datal<<8) | data2,
rl 1 Address is DR03=0001, Receive: 01 03 04 datal
| 01 | Length is DR04=0002, data2 data3 data4 CRC16,
| DRO3  HMOUO1 Send: 01 03 00 01 00 02 CRC16; data storage:
! DREO DREO= (datal<<8) | data2,
DREI1= (data3<<8) | data4
2 2 1 Address is constant: 0003, Receive:
Write | o1 | Length = 1, 01 06 00 03 04 D2 CRC16
single | o003 Hoo1 data storage: DRE0=1234(hex: 04D2)
register L DREO Send:
01 06 00 03 04 D2 CRC16
2 1 Address: DR03=0001, Receive:
| 01 | data storage: DREO=1234(hex: 04D2) 01 06 00 01 04 D2 CRC16
| DRo3  HMUOL| | Send: 01060001 04 D2 CRC16
L DREO
3 r3 1 Address: 0003 Length=1, Receive:
Write | o1 | data storage: DREO=1234(hex: 04D2) | 01 10 00 03 00 01 CRC16
register | o003 pruo1 Send:
' DREO ¢ 0110 00 03 00 01 02 04 D2 CRC16
r3 1 Address: DR03=0001 Receive:
| 01 | Length: DR04=0002 01 10 00 01 00 02 CRC16
| DRO3  HMUOL| | data storage: DREO=1234(hex: 04D2),
! DREO DRE1=5678(hex: 162E)
Send: 01 10 00 01 00 02 04 04 D2 16
2E CRC16
4 rd 1 Address: 0003 Receive: 01 01 02 datal
Read | o1 | Length = 10H, data2 CRC16
coil | 0003 prool Send: 01 01 00 03 00 10 CRC16 data storage:
! DREO DREO= (datal<<8) | data2
rd 1 Address: DR03=0001 Receive: 01 01 02 datal
| o1 | Length: DR04=0016 data2 CRC16
| DrRO3  HMI01 Send: 01 01 00 01 00 10 CRC16 data storage:
! DREO 4 Max value in DRO4 is 400. DREO- (datal<<8) | data2
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5 5 1 Address: 0003 Receive:
Write | o1 | data storage: 01 05 00 03 FF 00 CRC16
single | o003 Hoo DRE0=65280(hex: FF00)
coil ' DREO_ Send: 01 05 00 03 FF 00 CRC16
5 1 Address: DR03=0001 Receive:
| o1 | data storage: 01 0500 01 FF 00 CRC16
| pRoz  BMUOL} | DRE0O=65280(hex: FF00)
' DRED - Send: 01 05 00 01 FF 00 CRC16

Slaver via Modbus RTU protocol

Function Description:
SG2 series PLC can be communication controlled by the computer or other controller with the
communication. PC and other controller can read and write IO state, Function Block preset value. It also

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

Hardware Configuration:

1. Line some SG2 RS485 port A, B as show below.

2. Setall the SG2 in the SET menu to No Remote 10.

3. Set SG2 ID = 01~99, each of those SG2’s ID is different.

ModBus V-SG2 A B V-SG2 A B

Master ID 01 ID n 02~99
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SG2 Modbus protocol

If SG2 receive a correct frame, it will carry out the command, it responses a correct frame to computer
or other controller. If the command that SG2 received is not allowed, SG2 responses Exception code to

computer or controller.

o Command format and Response format

CRC verifying range
Slave address | Function code data | Data | CRC-16

e The Response command format, once SG2 receive an unexpected command.

CRC verifying range

Slave address | Function code | Exception code | CRC-16

Command Format:

Slave address Function code Data CRC-16 Exception code
OOH: broadcast to all the drivers | 01H | Read coils status
- — - ) CRC verifying )
01H: to the No.01 driver 05H | Write single coil For detail ) For detail,
- - range contain
OFH: to the No.15 driver 03H | Read registers please fefer please refer
i — _ i Slave Address .
10H: to the No.16 driver 06H | Write single register register . Exception Code
Function Code )
10H | Write multiple registers | address ) Instruction
Exception Code
63H: to the No.99 driver 08H | diagnostic

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

80H to main system if there is error happened.

Exception Code |Description
51 Frame error (Function Code error, Register Encoding error, Data Quantity Error)
52 Run mode and command disable
53 Secret mode and command disable
54 Data value over rang
55 SG2 system ROM error
56 SG2 RTC not exist, can’t operate RTC
57 SG2 the other error
58 Commands do not match SG2 edit mode
59 Brand ID error

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

Summarize

Digital Input/Output module: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A
Analog Input module: SG2-4PT, SG2-4Al

Analog Output module: SG2-2A0

Communication module: MBUS, DNET, PBUS, TCP/IP

SG2 V type, H type and K type all can connect expansion module. And the maximal expansion team is 3 Digital

137

modes, 2 Analog Output modes, 2 Analog Input modules (each of 4PT and 4AI) and 1 Communication module. The

sequence of these expansion modules connect with SG2 is digital, analog and communication.

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

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

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

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

8G2 V3.x

| o

IE

| o

] 4AI

]COMM.

digital I0: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A

Digital 10 version can be either 1

20r3.0

Mainframe + digital 10 (V1.2/V3.0) * 3 + 2A0*1/4PT*1

SG2 Vix

|

IO]IO

Il

2A0/
4PT

digital I0: SG2-8ER-A, SG2-8ER-D, SG2-8ET-D, SG2-8ER-24A

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

SG2V3x
] IO ] 10 ] IO ] 2A0 ] 2A0 ] 4PT :| 4Al ]COMM-

V3.0: Digital IO version is V3.0

The method of all expansion modules connecting with SG2 is the same as shown above.
The number of digital module must be accord with IO number set if there are other modules after digital module,.

But the IO number set can be less than connecting if there is no other expansion module after digital module.
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Digital 10 module
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The SG2 must set the number of expansion 10 when connect expansion module. The method of setting IO number is

shown below.
1) Keypad

2) SG2 Client software

Nodule System Set
~Set ID

Current ID: ] 1
New ID(00-99): l 1

Comm. Hode:lﬁ/hlfz v|
Baud Rate: |33400 ",

rIF Set-
N

(" High Speed(0.3ns)
" Low Speed(3ms)

-Scan Time
(¢ No (  User-Defined:

X

1 | Remote I/0
* NO

(" Master
" Slave

Others-

v M Keep

[~ C Reep

[~ Back Light
[~ Z Set

DR Fomat Set-
(¢ Unsigned
" Signed

i

Watchdog =
N

(" Alarm
(" Error

I (06~90ms)

Set Cancel I
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Expansion display State

Expansion Input state Expansion
B ON Qutput state
[J OFF H ON
O OFF
Expansion
module state:
B Linked
e Not Linked RTC: year month day
[ Not Set

Installation and Wiring

E type of expansion module: SG2-8ER-D/S8ET-D, SG2-8ER-A/S8ER-24A

€

@ @ 5G2-4A1
\ 3% S67-8EH-D — v 1 w1 C1 PE
) A - OO0
| @ ] power ports IMPUT 1 X2 W3 X4 I + OC 1224
gnpm R 4300 QOO - i
e Q000 (Z)flex installion trilby | le)
+ - oc...
(3 input ports OO
(@)status of SG2 V3. ST T =5 O rw
green LED light l
S07-9ER- e 00 250 i
(Gbutton 562-8ER- A P S
. (5) output ports INPUT %1 X2 X3 X4 D . Z0me
DDA 4 FEBy B wxac OO0 OOO
C%?Q%Q Diinker (L){N) AL 1z vzC2 FE
ROAL = — 1 OCOO00
% i e I3 V3 C3 14 V4 C4

oo —
3 €
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Size of expansion module

All the expansion modules’ size is the same as shown below.

Installation

Unit:mm (linch=25.4mm)

98.00

INPUT X1 X2 X3 X4
A 0000
00
O RUN g 8 g
< | o O
~ o 2
YOL
0P
\
+ N Q\J
c—94.250

38.00

57.30

49.30

31,90

%

68.00

45.00

=

O

8)

5.00

bLA

59.30

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

MLX20[4#8x32]

@@

141
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LOMMNECTOR
H’ + Mz 1z 46 6 A a2 “ ’H nput X1 X2 X3 e H
_ 08 QOGRS PAE SRR FREZE-BUTTON
f LN AJ:mezquﬂ[
OC 24%  Input 8% DC(ATAZ 0~104) 55
/‘ TECR
|
> O — >
1 5G2-12HR-D — e e v 13
Output 4 x Relay /54 \ HEMORY ‘ Q\;?®%@ ’ ",
T Din Kail
2O 9P P QI ‘ L} P3P
01 oz o3 04 I 3 rd !

=

(S (8]

OO O0000OG0 7 OO0
PPy )
DC 34V Input 8 x DOGA A2 D1 0v) L] L N AL 100240 MQX‘?O(#SXjQ)}
@ o
TECR ->
W D . &
& <
5GZA2HRD it
Output 4% Relay/8a || HEGHT PO TR — %90%9
Qe QL QL QO G0 O/@Q
=3 Q3 3 0d K] g

Ny ey

o D= =
= D= [

mm? | 0.14..1.5 | 0.14..0.75 | 0.14..2.5 | 0.14..2.5 | 0.14..1.5

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

= @C@m@

235 @ Nm 0.6
-~ C
(0.14in) &) lb-in 5.4

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

@

+

—
 — Fusa 1
oLy & RN ——
—==2LV @ Wwﬁw — oy I
INFLT |31 %2 %3 xa || BL
P O000 BK
ﬂ: + - DC.. T géég
@] L=
oo

SG2-8ER-D/SET-D

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

wuy ~ L9

100,260V~ O

RRA
50/60 Hz N 1))

INFILT | X1 X2 X3 X4

4N
0000

L N 4.

Q0

SG2-8ER-A/SER-24A

3) relay output

%90%9(
[P0
12 260V~ L/e 2 -2 77
50/60 Hz o B N
or 12125V — N/- %j 7ﬂ: AHTHU
12,260V 50/60 Hz ~—

l =
N
T

143
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4) Transistor output

55560

+

2LV = —
or

12V = -

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

-Surge absorber (36V DC)
-Surge absorber (400V AC)
-Fuse, circuit-breaker or circuit protector

-Inductive load

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

voltage should be more than 5~10 times of load voltage, and the positive current should be more than load

current. Inductive load needs parallel connect commute diode if the SG2 output is transistor.

Digital IO module and Analog module both have indicator light. The state of indicator light is the same

The state of indicator light is shown below.

+ - iz i K156 A A . Inpt X1 X2 33 X4
HE=====”‘>~__?\;_“;\;%\; S OO0
DC 24V Input 8 xDC(A1,42 0~10V)
I ?E@@
|| r ————— —l E-? Qﬂj
7 N
I I
I |
I | B A
L T e o
_____ SG!SERA
SG2A2HR-D Oulpul &3 Remy i EA

status of expansion mode

flicker(5Hz), expansion mode is fault
— data transfer error

— connectting is error with mode before
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Analog module

The maximal assembled of Analog expansion module to SG2 is 2 2A0, 1 4PT and 1 4AI. The nearer 2A0 to SG2
corresponds with AQ01~AQO02, and the farer 2A0 to SG2 corresponds with AQ03~AQ04. The 4 input of 4Al
corresponds with A0O5~A08.

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

AQO1 =200 0 0V
AQO 2 =200 0 0V
A QO3 =200 0 0V
AQO 4 =200 0 0V
The current value of 4PT input displaying as shown below:
ATO1=2010 00 0
ATO?2=2010 00 0
ATO3 =020 00 0
ATO4 =010 00 0
The current value of 4Al input displaying as shown below:
A0 S5 =200 0 0V
A0 6 =00 0 0V
A0 7 =200 0 0V
A0 8 =100 0 0V

Wiring

— PTlOOh
oc oy & [J

PT100

SG2-4PT
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Voltage output

T YRYE {
L_ 1 AN ANVANY, L— i ANV AL,
¢ f
1 + - DG 24V 1 + - DC24v
N YO
S S\

Z2A0

OO0
AN AN AN AN

|

YaraTaYTal
NN

Current output

YT Y

2A0

CNEYYNY
NN AND AN AN AN

{ %

YYD
(AN ANV AN AW AN

T va
(VAN ANV AN AN
C1\§/1 11 C2 v2 | C1VvVi 11 czve 2
L _ J (< P _P
| ® o || ® |
SG2-2A0
content standard
Temperature input
peratiie Tt -100 ~600
range
4PT Digital output -100.0 ~600.0
Differentiation 2.5mV
Definition +0.5%
voltage current
0v~10V OmA~20mA
Analog output range |Load impedance should|{Load impedance should
HAO be bigger than 500Q2  |be smaller than 500Q
Differentiation 10mV 10pA
Digital output 0.00V~10.00V 0.00mA~20.00mA
Register value 0~1000 0~500
Definition *+2.5% *+2.5%

The input value of SG2-4PT is over range if wiring error or no input, SG2 will not receive and store the value of

corresponding channel, and the corresponding channel’s coil M turns ON.

coil | AT number

M34 | ATO1 SG2-4PT channel 1 error
M35 | AT02 SG2-4PT channel 2 error
M36 | ATO3 SG2-4PT channel 3 error
M37 | AT04 SG2-4PT channel 4 error
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- U-10V Analeg.

1

+ —

sy &

i T—re

1T VW1 C1 PE

CO0OG

+ - DC1ER4w

@ RUN

SG2-44
Input 4 x (01000, 20me)

oo000

12 W2 G2 PE

QOO0

e

13 VW3 C3[ 14 V4 C4

FE

7 »—1

PE PE

L<'_ T >—1

ToC e-20mmA Analoq.
1

Fuse 1
_ —1
powy E T e
[ | +
11 %1 1 PE
OC00
+ - DC1224w

Q0

@ RUN

SG2-4A1
Input (0.1 040 0m A

00000

12 V2 C: PE

QOO0

13 %3 C3| 14 ve o4 1

PE PEL 4
I L e

147



Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING TOMPANY
www.bb-electronics.com

Chapter 8: Expansion Mode 148

Communication module

ModBus module

Summarize

SG2-MBUS module makes SG2, which doesn’t have communication ability, to communicate with other controller as
master/slave mode. SG2-MBUS works as RTU slave node, responses RTU master node’s request, but it can’t
communicate initiatively. SG2-MBUS makes the scan period of SG2 become long, it is different from difference

communication order. Normally, the extend time is less than 20ms, but it will be 100ms if the order is to rework the

preset value of function.

SG2-MBUS Cell Configuration

- DG 24V

5@ mu

@ caM 6

| g @ﬂum
1 @E@ﬁ

=Ec2-MBUS

900 /

A B 8

an+[BHERER

12345678

: 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)
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Connect with electrical source

SG2-MBUS uses 24V DC provide for oneself

+24%
0
= m =1A
+  — DC24V
O O SWD
TEC
[

Communication set
The SG2-MBUS communication baud rate and format can be set by 8 bits switch (DIP) SW1.

Baud rate
SWI1-3~SW1-1 set communication baud rate is 57.6K, 38.4K, 19.2K, 9.6K, 4.8K as shown below.

SW1-6 | SWI1-3 | SW1-2 | SWI1-1 | Baud rate (Kbps)
OFF OFF OFF OFF 4.8
OFF OFF OFF ON 9.6
OFF OFF ON OFF 19.2
OFF OFF ON ON 38.4
OFF ON * * 57.6
ON * * * 38.4

*can be ON or OFF

Verifying bit and stop bit set

SW1-4, sets stop bit and verifying bit

SW1-5, sets verifying format (SW1-4 1 availability)
SW1-6, assembled set

SW1-7 SWI1-8, reserved

More information as shown below:

SWI1-8 | SW1-7 | SW1-6 | SWI-5 | SW1-4 | Stop bit, verifying bit, assembled set
* * OFF * OFF | 2 stop bits, no verifying bit
* * OFF OFF ON 1 stop bit, 1 odd verifying bit
* * OFF ON ON 1 stop bit, 1 even verifying bit
SWI-1 SWI-5 are inefficacy,
* * ON * * communication format is default as
38.4Kbps, 2 stop bits, no verifying bit

* can be ON or OFF
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State indication and unconventionality manage

f;g: State indication Error type and reason Manage method remark
56H The error LED light | The connection between | check-up connection | The question is connection
flick slow (2Hz) SG2 and COMM. Mode | among SG2, 10 mode with the mode before it
is improper and COMM. Mode if there are many
expansion modes.
55H The error LED light | SG2 set error: IO number | check-up SG2 set
is ON set is different from
factual.
51H The error LED light | ModBus order error: check-up the order and
54H flick slow (2Hz) data frames, function communication set
code, address of register, according COMM.
CRC, data unseemliness, protocol
verifying error, etc.
59H The error LED light | COMM. data error: Make sure the
flick quickly(5Hz) Verifying bit error, connection  between
Length of data respond | SG2 and COMM.
error, CRC error Mode is credible,
describe environment
interfere.

More information to see SG2-MBUS user manual.
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DeviceNet COMM. Module
Summarize

SG2-DNET makes SG2, which doesn’t have the ability of DeviceNet, to work in DeviceNet network. At DeviceNet
side, SG2-DNET is a GROUP 2 ONLY equipment, slave equipment in this network. At PLC side, SG2-DNET
communicate with SG2 through SG2 COMM. Port, it is point-to-point communication equipment.

SG2-DNET is together with SG2 as one slave equipment in DeviceNet network.

SG2-DNET Cell Configuration

: 24V DC power supply port

: Network state LED light NS

: Mode state LED light MS

: 5-pin DeviceNet port

: Button

: Linker

: Port connection with SG2

: 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 DeviceNet network

Using 5-pin network tie-in connect SG2-DNET to DeviceNet bus. Please use network tie-in and cable ordained by

ODVA. The style of cable decides the maximal length of cable and baud rate of communication at more degree.

Ports assign

O] 1 V-
ol 2 - CAN_L
0 3 : : Shield
0 4 I'. .I CAN H
S I i VH(24V)
1 GND black
2CAN L blue
3 Shield no color
4CAN H white
524V red

Address and COMM. 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 SG2-DNET oneself mode. And the baud rate of communication can
be set by SW1-7 and SW1-8, the baud rate set must be the same as equipment network.

SW1 setting

000000 ID: 0
. 000001 ID: 1
ID in
SW1 6~SW1 1| ....... | ...
network - -
111110 ID: 62
111111 ID: 63
00 Baud rate: 125K
1 B 1 250K
Baud rate | SW1 8~SW1 7 0 aud rate: 250
- - 10 Baud rate: 500K
11 standby (default baud rate: 125K)
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LED state display

SG2-DNET has two LED lights, watching itself and COMM. Bus’ state.

1) mode state LED (MS)

Double color LED (green and red) indicates SG2-DNET state.

2)

Double color LED (green and red) indicates equipment network bus state.

153

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 IO connection time out, waiting green | No
flash after a few seconds.
Red on ‘Dup_mac_id check error Replace node address and
-Communication error and restart power up again.

More information to see SG2-DNET user manual.
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ProfiBus
Summarize

SG2-PBUS makes SG2, which can’t work in ProfiBus DP network, to work in ProfiBus DP network. At ProfiBus DP

side, SG2-PBUS mode is a gateway, a slave node in network. At PLC side, SG2-PBUS communicate with SG2
through SG2 COMM. Port, it is point-to-point communication equipment.
SG2-PBUS is together with SG2 as one slave equipment in ProfiBus DP network.

SG2-PBUS Cell Configuration

: 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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Connection with Profibus Net
Using 9-hole pin to connect with PROFIBUS DP bus, please use the regulated pin and cable.

Ports assign

0% p!

9 M
© o4 N
8 | |
0 o3 o B-Line
?O ) 8 —— A-Line
I
5a D” 5 —L 2M
1
\O/ 6 — 2P5
(Y
NO. name description
1 reserved
2 reserved
3 RxD/TxD-P (B- Line) Send/receive data (positive)
4 reserved
5 DGND (2M) Digital GND
6 VP(2 P5) +5V DC (supply bus expansion)
7 reserved
8 RxD/TxD-N (A-Line) Send/receive data (negative)
9 reserved

Baud rate adapt oneself and address set

After SG2-PBUS mode powers up, it can identify the baud rate on Profibus automatically when at least one master
sends right message. The baud rate range is: 9.6Kbit/s ~6Mbit/s. In equipment network, each slave node has a
difference ID, and the maximal number of ID is 127 (0~126). Its ID can be set by 8-bit switch integration on itself.

SW_7 SW-6 SW-5 SW-4 SW-3 SW-2 SW-1 ID
OFF OFF OFF OFF OFF OFF OFF 0
OFF OFF OFF OFF OFF OFF ON 1
OFF OFF OFF OFF OFF ON OFF 2
OFF OFF OFF OFF OFF ON ON 3
OFF OFF OFF OFF ON OFF OFF 4
ON ON ON ON ON OFF ON 125
ON ON ON ON ON ON OFF 126

The eighth bit is reserved.
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LED state display

SG2-PBUS mode has two number of double color LED (green and red) used for fast diagnostics, to indicate the state
of COMM. Bus and itself.

1) power LED

State of LED Description

Green ON natural

Yellow (red and green) flash (4Hz) | Hardware error
Yellow (red and green) flash (2Hz) | 10 number error

Red flash (2Hz) Connection with SG2 error
Red flash (1Hz) Read/write order COMM. With Network bus error
OFF Power down

2) BUSLED

State of LED | Description

Green ON Connect with DP Net and communication right
OFF Not connect with DP Net

More information to see SG2-PBUS user manual.
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Appendix: Keypad Programming

Appendix A: Keypad programming in Ladder mode

Operation Sample:

1 213 1415 161718 1 Column
Line 1 L ADDER
2 FUN.BLOCK
3 PARAMETER
4 R UN
Procedure 1: ‘1« 213 1 415 1+ 6:7:8 1+ Column
Press ‘OK’ Line 1
2
Enter LADDER Edition 3
4
Procedure 2 : ! 243 7 475 7 6,7,8 | Column
Press ‘SEL’ Line 1 L 0 1
2
(When cursor located at character or 3
digital, press the button to show 101) 4
Procedure 3 : ! 1243 1445 16,718 i Column
Press ‘T 3 times Line 12 01
2
(Press T 1’, and the digital cursor i
located will change from I to G).
Procedure 4 : ! 1213 1405 16,78 i Column
Press ‘SEL” Line 1 9 0 1
2
(start /end modifying parameter) 3
4
Procedure 5 : ! 1213 415 '6!7'8 ' Column
Press ‘“—’ 2 times Linel|{q 0 L
2
(Press ‘<~ —’, 3
the cursor located in digital) 4
Procedure 6 : i1 1213 1415 16,718 i Column
Press <1 for 3 times Linel{q 0 i
2
(Press ‘T 1, 3
the digital the cursor located will 4
change from 1 to 4)




Secure online ordering 24/7/365 from:

B:H electronics

MANUFACTURING CTOMPANY
www.bb-electronics.com

Appendix: Keypad Programming

Procedure 7 : '] 1213 1415 16178 ' 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 M01, 103 Instruction to column 3, 5.
Procedure 8 : V1 1213 415 1 6,7.8 i Column
Press ‘OK’ in Column 5 Linelfq 0 4 —M 0 1 — 1 0 3 — .
2
(move the cursor to the character in 3
column 8) 4
Procedure 9 : 1 1213 1415 161718 ' Column
Press ‘SEL’ Linelq04—M01—103—‘(Q01
2
(when the cursor located at character 3
and digital, press ‘SEL’ to show 4
QoI ;
Auto Add “ (”
Procedure 10 : 1 5253 5455 5657;8 ' Column
Press ‘OK’ LinelqO4—M01—IO3—(.Ol
2
Save the input program data, the 3
position of the cursor will not move. 4
Procedure 11 : V1 1213 415 161718 i Column
Press ‘—’ 3 times Linel|lqg 0 4 —M 0 1 — 1 0 3 — ( Q 0 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 1243 1415 161718 i Column
Press ‘SEL’ LineI|q 0 41- MO0OI1—103—(QO0°1

2 i
(A vertical line emerges) 3 -

4
Procedure 14 : V1 1213 415 16178 i Column
Press ‘OK’ Linelfq 0 4 +T M0 1 —103—(QO01

2 1
(Move the cursor to character in 3
column 3.) 4
Repeat the step 1~7 and key in ‘r0 3’ , * —’ at Line 2 and column 3~6.
Procedure 15 : 1 2.3 4.5 16,78 i Column
Press ‘OK” in column 5 Linellg 0 4 + MO 1 —1 03— (QO01

2 Lr03 —— B
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : ! 1213 '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 :
emerges) ;

Auto Add “(”

Procedure 17 : V1 1213 415 161718 i Column
Press <1 for 5 times Linellq 0 4 +tMO1—103—(QO01

2 Liro3 —— (Co1
(Press ‘SEL’ + T |’ 3
(The character Q the cursor 4
locating will change to C.)
Procedure 18 : ' 5253 ‘415 565758 ' Column
Press ‘—’ 2 times Linellq 0 4 + MO0 1 —103—(QO01

2 Xir03 —— (Co_1

3

4
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Procedure 19 : vl 1213 1415 161718 i Column
Press ‘1" for 6 times Linellq 0 4 TMO0O1—103—(QO0 1
2 tro3 — —— (Co07
(The digital 1 the cursor locating 3 -r
will change to 7) 4 -
Auto Enter Function
Block Edition
Procedure 20 : ' 2143 ‘45 7 6178 ! Co_,lﬁmn
Press ‘OK’ Line 1 rl 1
2[L o w A | L
(Auto shift to FUNCTION BLOCK 3 | Booooo fcCco7
and the counter input parameter) 4L o w+ .
Procedure 21 : V1 213 415 161718 i Column
Press ‘ESC’ back to Linellg 0 4 +MO0O1—103—(QO0°1
LADDER edition screen 2 Liro3 —— (Co
3
4
Delete the Program Element
'l 1213 ‘415 '6!7'8 ' Column
Linelfq 0 4 + M0 1 —103—(QO01
2 Xiro03 —— (CoO
3
4
Procedure : '] 1213 1415 161718 ' Column
Press ‘DEL’ Linelfq 0 4 T M0 1 —103—(QO01
2 L r03 ——
3
(to delete the element CO7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : 11 1213 1415 161718 i Column
Press ‘SEL+ESC’ (simultaneously) Linellq 0 4 +TMO1—103—(QO0°1
2 Liro3 —— (CoO
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4S T O P L I NE 002
Delete the whole Line
i1 2.3 1415 161718 i Column
Linelfq 0 4 + MO0 1 —103—(QO01
2 Liro03 ——— (CoO
3
4
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Procedure : i1 1213 1415 161718 ' Column
Press ‘SEL+DEL’ (Simultaneously) Linelfq 0 4 + MO 1 —103 —(QO01
2 Xir03 —— (CO0 7
3JCLEAR L n 00 2
(‘ESC’ Cancel , ‘OK’ Execute) 4E S C ? O K ?
Insert a whole line.
1 1213 1415 161718  column
linellq 0 4 + M0 1 —103—(QO01
2 Liro03 —— (CoO
3
4
Step: ! 1213 ‘415 '6!7'8 ! column
Press“SEL+OK” ( at the same time) Linellq 0 4 —M 0 1 —103—(QO01
2 T
3 Xir03 — (CO0 7
4
Turn page (move upward/ downward 4 lines program):
i1 123 1415 16,78 i column
line 1 04 +MO01—T1T03—(QO01
2 Liro03 —— (CoO
3
4
5
Step: V1 1213 415 161718 i column
Press ‘SEL+T/{’ linelfl@ 0 4 TMO1_—103—(QO 1
(at the same time) 2 Liro3 —— (Co 7
3
4
5
Appendix B: Keypad programming in Ladder FUNCTION BLOCK
1 1213 1 415 I 6!7:8 ; Column
Line 1 LADDER
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: i1 i Column
Press ‘OK’ Line 1
2
(Enter FUNCTION BLOCK edition) 3
4

Preset action value area
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'] 1213 1415 161718 ' Column
Never press ‘=’ to move to the| Linel rl 1
digital position. 2 1 |
(If TO2 is required to be changed, 3 | 00 . 0O0Se&ec |- ><
Press <1*/<d” and ‘SEL’ to execute.) 4 1 4
Step 2: modify  present target value  preset the action relay
Preset the target value
Procedure 2-1: ! 2.3 415 16178 i Column
Press ‘<’ Line 1 rl 1
2 1 |
(move the cursor to the preset action 3 | 00 .0 s ¢ c FTO 1
area ) 4 L 4
Procedure 2-2: '] 1213 1415 6'7'8 ' Column
Press ‘SEL” Line 1 rl
‘I :
(begin input the target value) 3 00 00Sec T 0 1
4 1 J
Procedure 2-3: V1 1213 415 161718 i Column
Press 1” for 3 times Line 1 rl 1
2 1 |
(Press ‘SEL’ and followed by “T,J’ 3 | 00 .03Sec|TOI
The digital ‘0’ is changed to ‘3°) 4 1 4
Procedure 2-4: 1 1213 1415 161718 ' Column
Press ‘OK’ Line 1 1
)1 1
(Save the input data) 3 | 00 olls ¢ ¢ FToO I
4 1 d
Procedure 2-5: § 1213 1415 161718 ' Column
Press ‘<’ Line 1 rl 1
2 1 |
3 |l oo M3 Sec tTOI1
4 1 d
Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:
Procedure 2-6: 1 1213 1415 161718 ' Column
Line 1 1
of 1 1
3 |Bl3 . 33Sec TO I
4 1 J
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As the present value of the timer, counter, analog input (A01-A08) and analog gain value (V01-V08) is set

as the preset value of them. Next to the step 2-2, to execute the following operation:

Step2-3A: '] 1213 1415 16178 ' column
Press ‘SEL” line 1 rl 1

2 1 A |

3 | Vo1 c F T

4 1 J
Repeat the step 2-3A, the following screen will be shown in turn:
Step2-3B: i1 1213 415 161718 i column
Press ‘SEL’ line 1 1

| 1

3 | A0 1 c b T

4 1 d
Step 2-3C: ! 1243 1445 16178 i column
press ‘SEL’ line 1 rl 1

2 1 T L

3 T O 1 c T

4 1 - 1
Step 2-3D: '] 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 16,718 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 1 d
Step 2-3G: V1 1213 415 161718 i 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!7'8 ! 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

of 1 1

3 | MDO1 Sec T

4 1 d
Step 2-31J: 1 2.3 4.5 161,78 . column
Press ‘SEL” line 1 1

of 1 1

3 | P10O1 Sec T

4 1 d
Step 2-3K: "1 '213 '415 '6'7!'8 ' column
Press ‘SEL” line 1 1

2 1 {

3 | MX 01 Sec T

4 1 d
Step 2-3L: V1 213 415 161718 i column
Press ‘SEL’ line 1 1

of 1] 1

3 | ARO 1 Sec T

4 1 d
Next to step 2-3B, the following screen will be shown.
step 2-4B: 1 1243 4.5 1 6,7.,8 , column
Press ‘—’, press 1’ linel rl 1

‘I :

3 A0 2 S e c T

4 1 - 1

Repeat step2-4B (press ‘J” is also available), the preset value of A01-A08 will be periodically changed. And
so on. ‘Analog*gain + offset’ value (V01-V08) and the other function blocks (time, counter...) present

value is set as preset value, to repeat the step to select TO1-T1F, C01-C1F, V01-V08.

step 2-5B: i1 12:3 415 1 6.17.8 i column
press ‘OK’ line 1 rl 1

2 14 |
Save the present data. 3 | A0 . SectT

4 1 J
Procedure 2-7: ! ‘213 415 '6!7'8 ' Column
Press ‘1 Line 1 1 1

2l Wl I

3 33 .338S¢ec j T
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Procedure 2-8: ! 2.3 4.5 16.7.:8 i Column
Press ‘SEL” Line 1 rl 1
2l LA |
(begin to edit data) 3 | 3 33 c b T
4 1 d
Procedure 2-9: V1 1213 14405 16,78 i Column
Press <1 Line 1 rl 1
2l 2.4 |
(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
) B 1
(save the input data) 3 | 3 33 c b T
4 1 J
Procedure 2-11: 1 12,3 4.5 16,7.8 i Column
Press ‘1 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 J} T
4
2-13: 1 1213 1415 161718 ' Column
Press *1” for 3 times Line 1 r4 1
2 2 |
(Press ‘SEL’ and followed by T |’ 3 | 3 33 c b T
to change 1 to 4) 4L o w L .
Procedure 2-14: ' 1213 1415 161718 ' Column
Press ‘OK’ Line 1
) 2] 1
(save input data) 3 | 33 33 c b T
4L o w+ .
Procedure 2-15: 01 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 .I L 4
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Edit action program and preset the action relay

Procedure 2-16: V1 1213 4.5 161718 i Column
Press “—”’ 2 times, Press ‘SEL’ Line 1 r 4 1
2 2 |
(Begin to modify ) 3 | 33 .33Sec TOI1
4L o w+ -
Procedure 2-16A: 1 2.3 415 16178 . Column
Press ‘SEL’ Line 1 r 4 1
2 2 1 |
(Begin to modify ) 3 | 33 .33Sec [TOI1
4101+ -
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: 'l 1213 '4'5 '6'7'8 ' Column
Press ‘SEL” Line 1 r 4 1
‘. L
3 33 .33Sec T O 1
4i 0o 1 + -
Procedure 2-16C: i1 213 415 6178 i Column
Press ‘SEL” Line 1 r 4 1
2 2 T L
3 33 .33Sec T O 1
4L o w+ 4
Next to step 2-16A, then “1”, the following screen will be shown.
Procedure 2-17: i1 1213 445 16,718 i Column
Press 1 for 5 times Line 1 r 4 1
2 2 |
(Press ‘SEL’+ T /4 3 | 33 .33SecTOI1
to change [ to M ) 4mMo 1 L 4
Procedure 2-18: V1 12,3 V4.5 16,78 i Column
Press ‘“—’ 2 times Line 1 r 4 1
2 2 |
(Press ‘SEL’ + ‘- —’ to move 3 | 33 .33Sec}TOI1
the cursor to digital location) 4M 0 1 1 4
Procedure 2-19: '] 1213 1415 161718 ' Column
Press T*for 3 times Line 1 r 4 1
2 2
(Press ‘SEL’ + T |’ to change ‘1” to 3 “ 33 .33Sec L T O 1
‘4% 4M 0 4 L 4
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Procedure 2-20: ! 2.3 4.5 i16.7.:8 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 o L ]
Procedure 2-21: ' 123 '4'5 '6'7!'8 ' Column
Press ‘1 Line 1 r 4 1
2 2 4 |
(Move the cursor to preset action 3 B3 . 33Sec TOI1
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 Bl I
(Move the cursor to position ‘2’ to 3 33 .33Sec J~ T 0 1
repeat the 2-8) 4M 0 4
The detail operation of modify the analog comparator Ax, Ay:
i1 2.3 415 16:718 i column
Line 1 rl 1
2 | A0l VvV |
3 | Ao02 Vv (@o 1
4 L o0oo0.o00v A
step 2-23: V1 1213 415 161718 i column
i, s ‘ ) line 1 1
Press ‘<, press ‘SEL ) { A0 1 v .
s 3 | AO02 V FIGl o 1
(press T4, Select AO1-A08 ) 4 1 00 00V
Step 2-24: ! 1213 1415 16,78 i column
Press ‘«<—’, Press ‘SEL’ line 1 rl 1
(press ‘SEL’ Select A02 — TOI — 2 | AO1 VvV |
C01-AT01-AQO01-DRO1-ASO01- 3 | TO1 V GOl
MDO01-PI01-MX01-AR01-00.00— 4 1 00 .00V .
VO1-AO01)
Step 2-25: i1 1213 4.5 6178 i column
Press ‘—’, press T’ line 1 rl 1
2 A 01 \'%
(Select TO1~T1F, CO1~C1F, 3 ToO2 V GO0 1
A01~A08, VO1~V08...) 4 L o0oo0.00v
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Step 2-26: 1 2.3 415 16:7.8 \ column
Press ‘OK’ line 1 rl 1
2 | AO0O1 VvV |
Save the present data 3 | To@ vV FGoO 1
4 X 00 .00V 4
Continue to input Function Block
Next Function Block
1 1213 1415 161718 ' Column
Line 1 4 1
2 2 I
3 l 33 .33Sec j- 0 1
4M 0 4
Procedure 1: 1 2.3 4.5 1 6,7.,8 , Column
Press ‘SEL+71 (Simultaneously) Line 1 _|r 1 -i
2 1
3 | 00 .00Sec o 2
4 1 d
Last Function Block
'] 1213 1415 161718 ' Column
Line 1 4 1
2 2 T L
3 33 .338Sec (o1
4M 0 4 + -
Procedure : 1 2.3 4.5 1 6.7.:8 . Column
Press ‘SEL+{’ (Simultaneously) vl 1 1
2 1 |
3 |l 00 .00Sec 1 F
4 1
Delete Function Block
Procedure: i1 1213 1415 161718 ' Column
Press ‘SEL+DEL’ (Simultaneously) Line 1 4
) 2 1
3)CLEAR BLOCK!!
(‘ESC’: Cancel ; 4 E S C ? 0O K ?
‘OK’:  Execute)
Back to Main Menu:
i1 2.3 4.5 16178 i Column
Press ‘ESC’ Line 1 LADDER
2BlFUN . BLOCK
3 PARAMETER
4 R UN
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Change Function Block Category:

] 1213 1415 161718 ' Column
Line 1 4

2 2{

3 | 33 .33 Sec [HO 1

4M 0 4 L 14

Move the cursor to change to T, C, R, G, H, L, P, S, AS, MD, PI, MX,AR%

Step 1: ! 1213 ‘415 '6!17'8 ! Column
Press ‘SEL” Line 1 rl 1

2L o w

3 00000 @ o

4L o w L+ 4
Step 2: 1 2.3 4.5 16.7.8 i Column
Press ‘SEL’ Line 1 r Su—Su 1

2 1

3 00 :00 R o

4 1 00 :00 4
Step3: 1 1213 1415 161718 i Column
Press ‘SEL’ Line 1 rl 1

2 | A0 1 |

3 l A0 2 j-o

4 00 .00
Step4: 1 1213 1415 161718 ' Column
Press ‘SEL’ Line 1 1

2 | 1

3 | r I o

4 1 d
Step5: ! 1213 1415 '6'7'8 ' Column
Press ‘SEL” Line 1 rl 1

2 14 101—10 |

3 | \’ Il o

4 Lwoo9o—_wo 4
Step 6: 1 1213 1415 161718 i Column
Press ‘SEL” Line 1 rl 1

2L o w A FQoO

3L o w 00000 Il o

4LowL 00000 .
Step7: '] 1213 1415 161718 ' Column
Press ‘SEL” Line 1 1

R 1

3lILow{ Q01 —Q0 Sl o

4 1 d
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Step 8: '] 1213 1415 161718 ' Column
Press ‘SEL” Line 1

2 { 00000 -|~Nop

3 | 00000 FABlo 1

4 1 00000 A
Step 9: 'l 1213 '4'5 67! ' Column
Press ‘SEL’ Line 1

2 |- 00001 -|-N0p

3 | 00001 FMIBo 1

4 £+ 00001 A
Step 10-A: ! 12,3 14,5 16,78 i Column
Press ‘SEL” Line 1 r 1

2 | 00000 FNo p

3 | 00000 FrBlo 1

4 1 000 .01 1
Step 10-B: V1 2.3 415 1 617.8 , Column
Press ‘SEL + —’ Line 1 r 1

2 | 00001 FNop

3 | 0000 . FrElo 1

4 4 000 .01 2
Step 11: V1 1213 1415 161718 ' Column
Press ‘SEL” Line 1 000O00O0

2Low~{ 00000 ]

3L o w 00000 FMB o 1

4 1 00000
Step 12-A: '] 1213 1415 161718 ' Column
Press ‘SEL’ Line 1 r 1

2[L o w A 00000 FNo p

3L o w 00000 FARIO 1

4 1 01000 A 1
Step 12-B: ' 1213 E 16178 ' Column
Press ‘SEL + =’ Line 1 r 00000 1

2[L o w A 00010 FNop

3Lowi 01 .00 jA.Ol

4 00000 2
Step 13: i1 2.3 4.5 16178 i Column
Press ‘SEL” Line 1 rl 1

2 | 01 |

3 | 0001 FMBE o 1

4 1 DR O I 4
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