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Chapter 1: Getting Started

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.

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

Precaution for Installation

II' Compliance with the installation instructions and the user manual is absolutely necessary. Failure to

comply could lead to improper operation, equipment damage or in extreme cases even death, serious bodily
injury or considerable damage to property.

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

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

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

components are exposed. For this reason, it is recommended the SG2 smart relay be installed in an enclosure
or cabinet to prevent accidental contact or exposure to the electrical circuits and components.

A Never install the product in an environment beyond the limits specified in this user manual such as high

temperature, humidity, dust, corrosive gas, vibration, etc.

Precaution for Wiring

II' Improper wiring and installation could lead to death, serious bodily injury or considerable damage to

property.

A The SG2 smart relay should only be installed and wired by properly experienced and certified personnel.

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

national standards and codes.

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

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

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 smatrt 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 TEco if you find any abnormal conditions as mentioned above.

Environmental Precautions

The installation site of the SG2 smatrt 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; 32°F - 131°F (0°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.
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SG2 Model Identification

SG2 |-[.20 | H R |-_A

Controller Type ___| L Input Power:

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

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

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

10 =10 I/O points

12 =12 1/O points

20 = 20 1/O points

— Output Type:

R = Relay
Form Factor: T = Transistor

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

C = Bareboard
E = Expansion




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.

1. Install SG2 Client Software

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

www.taian-technology.com

Boeup-soecine S

Welcome to the SG2 Client Setup
Wizard

This will install G2 Client 1.8 on your computer.

Itis recommended that you close all other applications before
continuing.

Click Next to continue, or Cancel to exit Setup.

Mext> | Cancel

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

instructions

2y ~o L — —— 2LVt
100260V~ &K | . x |
50/60 Hz N —L—o T : I
20| 00 |
AC .V \ DC .V \
| |
A - d—
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3. 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 RS232C serial port on the computer.

4. Establish Communication

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

W 562 Client

File Help

File Edit NOSETERSN View Help

b. Select “Operation/Link Com Port...” as shown Sl 5




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

Link Com Port @

‘s COMI PORT, ( COMS PORT

{7 COMZ PORT
[ COM3 PORT
[ COM4 PORT

[ COM& PORT
[ COM7 PORT
[ COMEZ PORT

Link | gzﬂmk| Close |

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

IPlease Wait a Moment'!

Wow Detect 3G2I1D=1
l i Cancel

5.  Write simple program

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 M1 and press the OK button. See Chapter 4: Ladder Programming
instructions for complete instruction set definitions.

e ——
Giciel @gl <1 EeiE sicisiei=aia) o
- el P Medmy Troges )
L gy — «
1AL BN s
FEe T 2
ELL IS TYRAR
LTI A -
PrATIASETHRRRE
CTEERTR Fos TPt T (o]
TR AT
W
LTI TR
BOITHAETHRABES EF L L] ir B |
o
EATR T T T SsiemT fzmzmn, B,
2l =] v ancenn
Reld A o0
Contact
L:12145678 Tree
= »
o:0 oos AT 4F SIR HOL *
| cancel |
oS
010
011
01z
013
-
| >

[ioco0 |
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 from the ladder
the horizontal circuit line from the M contact to the right most cell,

toolbar) to draw

as shown below.
ik

T —— —o
ue

‘cliped in brog son |—|
P LIIAETHRLRE 1 v
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o1

o1z

013

BT Wil THogiem -

Select the “Q” coil icon from the Iadder toolbaf and drop it on the right most cells.
Select Q1 from the dialog and press OK as shown below. See Chapter 4: Ladder
Programming instructions for complete instruction set definitions.

— o s |

i
+iEend kN Fiog o3l ..| -
0 BT TASETHRARE
CPFTaT] -

D AT TR
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SRR TS Th o ETTS L |x In Ir le In 4]
BT BE TR AR ER 0 . o omn Tree
- Foal r bue
Tl TR ARSI LT | F ey
]
£x T IBE T AR CaET T
B 1T 1456 TR ALBCNER o [ =
o
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1:12345678 2]
D:0 ao Current value:
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oo
crion Set Reset Input
oL ’7C ntact ’7C ntact

o1 [a):4 I Cancel |

W Pden Progues s

df |21 P

| None gen |Werxx | Status: Stop | OFFLINE | Model: SGZ-12HR-D [1B:00
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d.

e.

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

CELAD Yer=sion:1.8
File Edit

Operation

[ Manitar
Simulakor
Coil/fd | |
Symbo] Run! Chr+R
v Stop ! Chrl+T
it Zhrl+
* 1 sed < Q
I:1234. Read
Wirite
1234,
RTC Sek...
011234, Password, .,
* Language. ..
Ti1374. Module Syskem ek, ..

Link Carn Park, ..

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.

£ LAD version: 1.8
Ble Edt Operation Yew Hep

BEa @ s3]

Coil/Contact:

Symbol:

Ml ol

*:Uszed in Prog. ool | <:>__

I:123456780AEC

Z:1234
ooz
£:123456785AEC

Q:12345678 P:1 ooz

+

¥:1234567850AEC

; 004
M:123456790AECDEF Message ll

*

T:123456780AECDEF
00s @ Do You Want To Read Program From Module ?
€:123456780ABCDEF

R:123456785AECDEF
0oe

:123456789ABCDEF
H:123456789ABCDEF a7
L:12345678

D:0 oos
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From the Input Status dialog, click on M1 to activate the contact M1 which will turn
ON the Output Q1, as shown below. The highlighted circuit will show active and
the first Output (Q1) on the connected smart relay will be ON. See Chapter 3:
Programming Tools for more detailed software information.

LI LAD Versiopn LB

Ee EOr Operation  Yew | Hep

ElSlEl @l F5 EslEs elsespe ol

Coil/Contant: Capacicy: T9E frer apace.
Symbol:
i =
¢:Zkabus On G0l O_
I: 123456 THOABC I
2:1234 TNt Sratus Tool
on:
il 23 & 5.6
X: 113406 THUAEC { s
STAEE B ﬁlr;dlﬁ Ixﬁl ®  Off
o ! 28 .8 000 003
ol ale]ala On
¥: 113456 TAAARC
PR
TR o : on4
M: 123456 THUAECDER i1 .23 4
. o
T:123456TIJADCDEE copl sl o sl
e o5
C: 123456 THUAECDEF 1 IN3F 4 5 4§
el o o o] on
81 12345670 SA0CDEE x| x [x ot
a B Il
1123156 TANABCHER &1 5l il sl il E
X% % fx|x |x Off
H: 123456 THUAECDER D EF on7
ol al a]tn
L:12215678 w |x |x ot
X2l 23 4 5 & oog
o
® | ®fx |n|afx OfF
by B - B A N B ooa
L 0
xf= s lslxfx 0r£g
oy
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Chapter 2: Installation

General Specifications

SG2 is a miniature smart Relay with a maximum of 44 1/O points and can be programmed in
Relay Ladder Logic or FBD (Function Block Diagram) program. The SG2 can expand to its

maximum 1/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 : 90mA ;
20-point: 150mA ;
12VDC: 12-point: 150mA ;
20-point: 240mA ;
100-240VAC: 90mA ;
24VAC: 290mA ;

Wire Size (all terminals)

26 to 14 AWG

Programming

Programming languages

Ladder/Function Block Diagram

Program Memory

200 Lines or 99 Function Blocks

Programming storage media

Flash

Execution Speed

10ms/cycle

LCD Display

4 lines x 12 characters

Timers

Maximum Number

15

Timing ranges

0.01s-9999min

Counters

Maximum Number 15
Highest count 999999
Resolution 1

RTC (Real Time Clock)

Maximum Number 15
Resolution Imin

Time span available

week, year, month, day, hour, min

Compare Instructions (Analog, Timer, or Counter Values)

Maximum Number

15

Compare versus other inputs

Analog, Timer, Counter, or Numeric values

Environmental

Enclosure Type

IP20

Maximum Vibration

1G according to IEC60068-2-6

Operating Temperature Range

32° to 131°F (0° to 55°C)

Storage Temperature Range

-40° to 158°F (-40° to 70°C)

Maximum Humidity

90% (Relative, non-condensing)

Vibration 0.075mm amplitude, 1.0g acceleration
8-point:190g
Weight 10,12-point: 230g (C type: 160g)

20-point: 345g (C type: 25009)

Agency Approvals

cUL, CE, UL
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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

Input On delay 240VAC: 25ms; 120VAC: 50ms
24VAC: 5ms
24, 12VDC: 3ms

Input Off Delay 240VAC: 90ms; 120VAC: 50ms
24VAC: 3ms

Transistor device compatibility PNP, 3-wire device only

High Speed Input frequency 1kHz

Standard Input frequency <40 Hz

Required protection

Inverse voltage protection required

Analog Inputs

Resolution

Basic unit: 10 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: A1-A4
Expansion unit: A5-A8

Relay Outputs

Contact material

Ag Alloy

Current rating

8A

HP rating

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

Maximum Load

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

Maximum operating time

10ms (normal condition)

Life expectancy (rated load)

100k operations

Minimum load

16.7mA

Transistor Outputs

PWM max. output frequency

0.5kHz (1ms on,1ms 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 Inputs Outputs Py RS-485 Communications| Max 1/O
Keypad

SG2-12HR-D 6 DC, 2 Analog 4 Relay | 3, 71-74 N/A 36+4 *1

SG2-12HT-D 6 DC, 2 Analog 4 Trans. | [, Z1-Z4 N/A 36+4 *1

SG2-20HR-D 24 VDG 8 DC, 4 Analog 8 Relay | [, Z1-Z4 N/A 44 +4 *1

SG2-20HT-D 8 DC, 4 Analog 8 Trans. | [, Z1-Z4 N/A 44 +4 *1

SG2-20VR-D 8 DC, 4 Analog 8 Relay | [, Z1-Z4 Built-in MODBUS 44 +4 *1

SG2-20VT-D 8 DC, 4 Analog 8 Trans. | [, Z1-Z4 Built-in MODBUS 44 +4 *1

SG2-12HR-12D 6 DC, 2 Analog 4 Relay | [, Z1-Z4 N/A 36+4 *1

SG2-20HR-12D 12vVvDC 8 DC, 4 Analog 8 Relay | [, Z1-Z4 N/A 44+ 4 *1

SG2-20VR-12D 8 DC, 4 Analog 8 Relay | [, Z1-Z4 Built-in MODBUS 4 +4 *1

SG2-10HR-A 6 AC 4 Relay | [, Z1-Z4 N/A 34+4 *1
100-240 VAC

SG2-20HR-A 12 AC 8 Relay | [, Z1-Z4 N/A 44 +4 *1

SG2-12HR-24A 2AVDC 8 AC 4 Relay | [, Z1-Z4 N/A 36+4 *1

SG2-20HR-24A 12 AC 8 Relay | [, Z1-Z4 N/A 44 +4 *1

Expansion Modules

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

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

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

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

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

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

SG2-DNET 24 VDC Communications Module, DeviceNet Group2 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 6 DC, 2 Analog 4 Trans. X N/A 36
24VDC

SG2-20KR-D 8 DC, 4 Analog 8 Relay X N/A 44

SG2-20KT-D 8 DC, 4 Analog 8 Trans. X N/A 44

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

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

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

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

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

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

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

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

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

SG2-20CR-A 12 AC 8 Relay X N/A 20

Accessories

SG2-PLO1 SG2 Programming Cable, SG2 Programming software

SG2-PM05 SG2 Memory cartridge

*1: If module with keypad and display, Max 10 can be added keypad input Z1-Z4.
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Mounting

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

CONNECTOR

+ - 112 13 14 15 16 AL A2 “ AT oput X1 x2 x3 xa ||
~ 08 0008080 AC OO PRESS-BUTTON

L N AC 100-240V

VH DC 24V Input 8 x DC(AL,A2 0~10V) \

TECD

E—
- D

SG2-12HR-D

25 L)
|| S ey 3n
Output 4 x Relay / 8A WEMORY \ @y/l@®@\4/z@ \;
I Din Rail

[P @ % P | WO

L@/
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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

00_ 00000000

Input X1 X2 X3 X4

e 0000 Mounting Clip
DC 24v Input 8 x DC(A1,A2 0~10V) L N AC100-240v
4. T=co “ TEED 4
ZON &
— & :j =
@ [
SG2-12HR-D AT
‘w C%?O%Q Din Rail
T T T [T o

Direct Mounting

Use M4 screws to direct mount the SG2 as shown. For direct installation of the expansion module,
slide the expansion module and connect with the Master after the Master is fixed.

00 00000060
DCZ&V INPUTBXDCIATLAZ 0-10V|
TECD ‘ MLX20(#8x32)
N
5o =o
P4
5G2-12HR-D
(] g
20 0ABEEE8E 2 5555
DC 24V  Input 8 x DC(AL1,A2 0~10V) ﬂ: 65 AC 100-240V M L >< 2 O < # 8 X 3 2 >
TEC® . <2 TECD (f
E?EQE D ey o
SO <=
SG2-12HR-D et 24
Output 4 x Relay / 8A ” N WORY H FommECToR Q/QOQ/Q
ﬂ: Y1 Y2
Qe QY QY QO Q@OO}QQ
QL Q2 Q3 Q4 Y3 Y4

N

(4]
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Wiring
II' WARNING: The 1/0 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=- [——
== = [———

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

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

——— @cm@

a5 O c Nm 06
(0.14in) @& Ib-in 5.4
Input 12/24V DC
—0-10V Analog —0-10V Analog
1 ? 1 2 3 L
\ | \ \ \ \
I T
| — —
+ - AL A2 s
® N @ +- Alpo"ag
2LV — -1 — -Tora
G RR 0 \1\1\1\1
=12V - \NW — N\ N\ 1)
@@ QRRYLYYY Qe QRRLY LY LLLLLeee®
DC Vv Input DC .V INPUT
TEC® ATAIAN TECR ATAIAN
Ay Jdo—— J@ﬁ\\\ il

Sensor Connection

- 2LV +

BLBN BLBN

BK IBK

1112 13 14 15 16 Al A2

00 BBOOCOOO

DC .V Input

TEC® ATAIAN
N ——
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——— 0-10V Analog == 0-20mA Analog
Fuse 1 1 Fuse 1 1
o — + —
K S w~
2LV e 2LV A r—re
- ’7 -
11 V1 Cl PE I1 V1 Cl PE
000 000
ﬂ: + - DCo2av [I: + - Dbcaw
QO QO
@RUN @RUN
SG2-4Al SG2-4Al
Input 4 x (0..10V/0..20mA) Input 4 X (0..10V/0..20mA)
000QO 000QO
‘ 12 V2 C2 PE ‘ 2 V2 C2 PE
L QOO (] [o[0ee/ee)
13 V3 C3| 14 V4 Ca J: 13 V3 C3| 14 V4 Ca J:
L] [ U

PE PE PE

(k*)—‘ \—<k*> (kﬁ)—‘ (kﬁ)—P‘E P\E—<k*) (k*>—‘

PE

/ 3 L / 3 L
Input 100~240V /24V AC

wy o~ L@ L @

100 260y~ ¥3 N RARBRRRAERRRR

50/60 Hz N | NN N | N\ \N \N
00 000000 0O 0LoD 0000 oboceeee
TEC® ATAIAN TEC® ATAIAN

=M =S _—

Output (Relay)

d 1 I
Output 4 x Relay / 8A B:ﬂ I Output 8 x Relay / 8A TR o

,,,,,,,,,,,,,,, —_— s _ _ _ _ ___________

QY QY QY QY O R N A O AR A A
o3} Q2 S 04 T S - A - -
®
22wy~ e @ — I
1 il ! ! | \(‘j
50/60 Hz T
or 12125V — N/- %] 777?1: 7J U i 4 R



Chapter 2 Installation

Output (Transistor)

— T T~ e T — =" =
. _ — , jﬁ
OUTPUT 4x TR/0.5A == - E\H
@@ @@ @@ @@ H v)r/v, v;vf v;v_f‘ vév_f‘ v)?v_f‘ v;vf v;vf v?v_f‘ H
Q1 Q2 Q3 Q4 L_.Q __"e2 __To3 __Toa "5 Qs __ Q7 __ o8
@ 9
2N — = | i
or A L
Ly
172V = - %j T
Data Link OR Remote I/O Link
\ o \
& ALA2 A3A4 S A B ALA2A3A4 S A B @ & ALA2A3A4 S A B
@@@@@@@@ @@@@@@@@ R @@@@@@@@
// 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 1/0 link, the net can connect 8 products in max. (ID: 0-7).

When Remote /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.
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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 an SG2 and saved or edited.

3. Enables users to print programs for reference and review.
4. The Simulation Mode allows users to run and test their program before it is loaded to the controller.

5. Real-time communication allows the user to monitor and force 1/0 on the SG2 smart relay operation during
RUN mode.

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

B setup - SG2 Chent o] x|

Welcome to the SG2 Client Setup
Wizard

Thiz will install SG2 Client 1.8 on your computer

It is rmcommandad thet you class all ather applications bedone
coniinuing

Click Mot ta conSinuwe, or Cancal b fxit Sahap

[ it > I Canc

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.




Chapter 3 Program Tools

Start Screen

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

New Ladder Program

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

°F 862 client il
File Help

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.

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.

vs sesasses | SGE-1ZHE-D:

Iy | (1) Power @ Z4 WDC

TECD FoR (2) Input - I1-I&,ALl,AZ
[0+ (3) Output : d4xPelav/ /84
a4 (4] Analog @ Tes

15} RBTC > Yes

(6) PUM Output: Mo
170 1FH=z Input: Il1-I:Z

Expansion ;i
18) High Speed Comm.: No
LIsD0 (91 LCD/Eeypad: Yes
“ — Zelect Type

EGE-1ZHE-DT hd

0K Cancel
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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 a new program, opening a program, saving a program and printing.
Icons for Keypad, Ladder view, HMI/Text editing and Symbol (comments) editing.

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

3. Usage List — List for all memory types and addresses used with the current open program. Used
addresses are designated by a “*” symbol below each address.

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 connected SG2 smart relay.

QAL Graritiew Wi B 1.

R 123456THRARE

:1THFA5RTE Pil

L]

T: 113456 TRBARC

M: 123456 TOGABC DY o4

T: 123456 TOBADCDER
ik
C1 12356 TROABCDER

2 1T I45E THRABCVEF
DOR

3% 17 T4SETHRARCHRET

1456 TE BABCTEE ]

i)

oo

i »

Hhﬁiéﬂi!ﬁﬂhﬂ:ﬂjﬁ&&;ﬂ&!ﬂiﬁd e |—*ll‘i“"1"-'i '3|5

Ve i Shatur Shop OFFLINE | Modet 562-12HA-D
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Programming

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

programming instructions.
T
= £o] EmE oleisieeea)
i ~Jll| crick-s-
uiin | | release
£ 1B AR TR / \
P a— [~ \
it . \
LEEERTLEg LT \
i B TR L \
Fa L1 RASE THRART ER A
l:;;:i;:mu:m . ' fe |F' la: In LIk
D air / | R
|..ul:-|:r.- /, h [ E—
" e || L e
4
J e |l W] ) Lo |
7 R \_/
/I
4 #13
4
. /
Click- )/
&-drag )/ 2
| o

The “A” and “L” keys or icons are used to complete parallel and serial circuits. The rightmost

column is for output coils.
=Lix|
™ X gean e o
Ll ) S Sl
=—— = - == BT Moder brvgres &
— \ u "
i " A G
Sikhad - R K .
TTT— = f .' Coil column
s & . | ! for outputs
T LETASE T AR 1 1
=) 3 14 TR Lo ! I
(W
T L Db T RacTEr 1 1
£ LSRR ER - 1 1
LA TESANCREF I l
[ 1 ]
F1 LD TR [ |
B LRl BRI s o
(RN BER T al ] : :
- L (|
[}
ey 11
1
11
il
]
i n
N]
1
I' (13 2 [13 2
ul “A” and “L
1| to from |
- I -
L RPN ¢ 2
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Simulation Mode

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

B ) i e o alemi) a1 @ |
: Y um:LI ng]ﬂ — TIH Tysa @psss PE ey Bpssimrsy ‘
Simmlation | o - v
Mode on o
Highlight coil
tio iy cirrent
TineriCounter
walues
Brotre caromits
change color

Establish Communication

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

a. Select “Operation/Link Com Port...” as shown below.
I LAD ¥ersion:z1.8

File Edit BUISEISEEN View Help

Moni tor

Simulator

Bun |

Stop !

Ctrl+R
Ctrl+T

Quit Ctrl+Q

Read

Hrite

RIC Zet...

Analog Set. ..
Paszword. ..
Langunage. ..

Module Syztem Set. ..

Link Com Port. ..

[ COM2Z PORT
[ COM3 PORT
[ COM4 PORT

[ COMS PORT
[ COMa PORT
[ COM7 PORT
[ COM2 PORT

Link | gzuj:ﬂ.:| Close




Chapter 3 Program Tools
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 it's
connection as shown below.

IPlease Wait a Moment!

Howr Detect 23G2 [0 =1

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.

L LAD Yerzion:1.8

File Edit Fels=EReg Yiew Help

[ Manikar

Sirmulakor

Coilfd | |
e — RFun ! CErlH-R
W Shtop | Chel4T
ik Chrl+
* 1 =ed @ @

I:1234. Read

:1234.
RTC Sek...
0:1234. Password, .,
* Language. ..
v:1274. Module Syskem ek, ..

Link, Caorn Park, .,

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.

Run-Stop-Quit — Mode change selections for both runtime editing and simulation mode.
Read-Write — Reading and writing programs to and from a connected smart relay.

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

Analog Set — setup analog input A1-A8 gain and offset (see dialog below right)
Password — Set a password for accessing the current program after upload to the smart relay

Language — Change software language

Module System Set — Dialog for changing important system setup functions including Module ID,
Remote 1/O preferences, Expansion I/O settings, and Retentive memory preferences (Keeping)
for (C) Counters, (M) Auxiliary Coils, and (Z) keypad input set and the LCD Backlight.
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X

Analog Display Set

—Ad —A5
Gain (17999) | Giin (17998) ; |1D
(Oifset (-507+50) ; |u Oifset (507 +50) : |D

— A2 —AB
RTC Set Gain {17999) : |1D Gain 179949) : |1D

Time S
ime Set Offset (50~+50) [0 Offset (50~+50) [0
Teek: I WE

Hour:Minute |13 :|43 Bl A7
Year . Month.Day: ID,? 'IDQ -Ilg Giain {17999) : |1U Gain 179949) : |1D
Ciftset (-507™+60] : IEI Oftset (-507™+50] : IIJ

O | Cancel |

—Ad — A8
Giain {17399) : I‘]D Giain 17999) : |1D
Offset (-507™+50] : ID Offset (-507™+50] : IIJ

Cancel

o]

Online Monitoring/Editing
The SG2 Client software allows for online monitoring of the currently running program during
runtime. Additional online functions include, 1/O forcing, and Mode changes (Run/Stop/Quit).

Note: 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.

P LB Jperden @

| R e o‘-i:.-:a ©

isre T |

Togzle
Funfstop
Inlode i i 1y
el ] e
__!_|_ - f Lr
Force 110 |
points

Highlight coi
o viewr current
Tirner/Counter
wralues

Status Bar: Filename, Firmosare Eotree cirouits
wersion, Ilode, Cmline A0 {Tline, charige color
352 Model, and ID#

e —
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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 1/0 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
5 Symbol Contact /Coil
CE LAD ¥erszion:1.8 Dt & .
.S * T (Input Contact)
File BERS Operation View Hel A || et
Lile [ =peration flew  feip [ ¥ (Expand Input Contact)
‘Beturn Prif.
Select fodel... | ke 0 {Output Contact/Coil)
KEeyFad k= ;End ERERkE ¥ (Expand Oucput Contact)
Sy ¥ Ladder I4 EHDtDr Prf. M (Auxiliary Contact)
I: T (Timer Contact)
* i Us I Maint. Beset C {(Counter Contact)
I:1: B
Clesr Comments 17 B (ETC Contact)
Z:12 Is G {(Analog Contact)
Find. ..
Ia One Min Time H (HMI/Text Contact)
.44 Eeplace. .. 1
il i P (PWM Output Contact)
NI/ Text. .. “ L (Data Link Comtact)
0 1B ||
Te ' T Display Enable
¥:123456789AEC "~ Contact/Coil
Symbhol
coce

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:12345678 Click4%-
vain progras and toral times 4 releas¢
Bil oo ; : mez 4
i
!
J.JI. ] el
o0g I
—|| I’ W
!
1z 1 Tl
010 ! .
- .
earcomments x|
L Bp === mmmmmm oo o o o e -
Line 2: iﬂnm program and tn;.lul times
Line 3; | 1
" T
Line 4: | ,
1
1
T
014 | ,' Click- |
1] L | &-drag
| Naneqen Var. 14 Status: Stop OMLINE | Madal SG2-20 il
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Memory Cartridge (sold separately)

The optional PM05 memory cartridge is used to easily transfer programs from one smart relay to
another. The PM05 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 above.
2. Insert the PM05 memory cartridge onto the connector as shown above.

3. From the display keypad on the face of the SG2 smart relay, select either WRITE (to PMO05) or
READ (from PMO5) to transfer the program to or from the smart relay to the PM05 memory
cartridge.

4, K type and C type, electrify the product, the program in PM05 will automatically download and
executed.

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

A-1: 10/12 point type program ---- available in 20 point type
A-2: 20 point type program ---- unavailable in 10/12 point type
B-1: AC type program ---- available in DC type

B-2: DC type program ---- unavailable in AC type

C-1: Relay type program ---- available in Transistor type

C-2: Transistor type program ---- unavailable in Relay type
D-1: Not-V type program ---- available V type

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

a\
N\

Select — 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 (T « 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 Z1-Z4

(1'=21,'=’=22, ' 1’=23, '~ =Z4);

LCD Display

Main Menu
LCD displays 4-line Main Menu

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

> LADDER
FUN.BLOCK
RUN |
CLEAR PROG. | = : Clear the user program and the password

----------------------------------------------------------------

WRITE - : Save user programto PM0O5
READ > | Read user Program fromPM05 |
SET

RTC SET
ANALOG SET
PASSWORD |
LANGUAGE - | Select the language

INITIAL - | initially set Edit method
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(2) The Main Menu as SG2 under ‘RUN’ Mode.

> LADDER
FUN.BLOCK
STOP
WRITE
RTC SET
WRITE
PASSWORD
LANGUAGE

Press the Button

Tl Move the Cursor to select Main Menu

OK Confirm the selected Function
ESC Skip to Initial Screen

SG2 can be modified, edited, cleared and read user program only when it is under STOP Mode.
As the program is modified, SG2 will automatically backup it to EEPROM. (Not PMQ5)

Main Menu LADDER
|1 |2|3 |4|5 |5|F"'|E |Column

Line I} 1 v d -t 1 L Q2
gret--+tmet+LMs iLCDS-:reen
405 ¢ 3 FLooos S
11 LD -L+gaLtT R
NS E... e :
i Character Position | Dugital Posittion
Press the Button
Button Description
SEL 1. Ix = ix = — = space = Ix (only for digital and character position of 1,3,5 column.)
2. Qx = space = Qx (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

x : Digital: 1~F
SEL +1/4 | 1. 1..F, — (When the cursor locates the digital position, the range of digital is restricted by
the relay type.
22leXeZeoQeoYeoMeDeTeCoReGael
(When the cursor located at 1,3,5 Column).
3.QeYeoeMeTeCeoResGeHe LeP<Q
(When the cursor located at 8 Column)
4. (o A< VY <P ( (When the cursor located at 7 Column, and the 8 Column is
setas Q,Y, M)
5. (< 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

e Vertically move the cursor
<~/ > Horizontally 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.
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)o

SEL+DEL [ Delete a Line of Instruction.

SEL+ESC Display the number of the Lines and operation state of SG2 (RUN/STOP),

SEL+T/{ | Skip up/ down every 4-line program.
SEL+OK | Insert a space line
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peration Sample :

11273 7475 16:7:8 | Column
Line 1 LADDER
ZF F UN BLOCK
3], RUN
4 CLEAR PROG
Procedure 1: 1 1213 4.5 16:7:8 1 Column
Press ‘OK’ Line lr
2
Enter LADDER Edition 3
4
Procedure 2 : '] 1213 r4tr5 1 6!'7'8 ' Column
Press ‘SEL’ Linel| I 1
2
(When cursor located at character or 3
digital, press the button to show I1) 4
Procedure 3 : 1 1213 1415 161718 ' Column
Press <T° 3 times Line 1 Q1
2
(Press ‘SEL’+ T |, 3
and the digital cursor located will 4
change from I to Q).
Procedure 4 : ' 1203 45 161718 Column
Press ‘SEL’ Line 1| g 1
2
(start /end modifying parameter) 3
4
Procedure 5 : ' 5253 5455 565758 ' Column
Press ‘-’ Line 1| q L
2
(“Press ‘SEL’ + ‘«— —°, 3
the cursor located in digital) 4
Procedure 6 : '] 1213 r4r5 161718 ' Column
Press <1 for 3 times Line 1| q 4
2
(“Press ‘SEL’ + T |’ 3
the digital the cursor located will 4
change from 1 to 4)
Procedure 7 : '] 12'3 1415 16!7!'8 ! Column
Press ‘<’ Line 1 a4 4
2
(Press ‘SEL’ + ‘«— —”’ 3
to move the cursor to the position 4
Required revision.
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OR Automatically Link V..
Procedure 7 : ' ."",-..2 '3 14,5 16,718 ; Column
Press ‘OK’ Line 1[q 4 —F
2
(Move the cursor to character in 3
column 3) 4
iAutomatically Link
OR : ¥
Procedure 7 : ‘.. 1213 1415 16178 i Column
Press ‘—’ Line 1| q 4..
2
(move the cursor to the link location 3
in column 2) 4

Repeat the step1~7, and input M1, I3 T

nstruction to column 3, 5.

Procedure 8 :

‘1 1213 1415

161718 | Column

“=(QI")

Press ‘OK’ in Column 5 Linel|q 4 —M 1 — I 3 —
2
(move the cursor to the character in 3
column &) 4
Procedure 9 : 1 1213 1415 161718 i Column
Press ‘SEL’ Linel|q 4 —M I — 1 3 —( Q1
2 A
(when the cursor located at character 3
and digital, press ‘SEL’ to show 4

Auto Add (7

Procedure 10 :
Press ‘OK’

Save the input program data, the
position of the cursor will not move.

‘1 1213 14.5

161718 1 Column

Linel|q 4 —M 1 — 1

3 1

Procedure 11 :
Press ‘—’ twice

(move the cursor to column 1
and Line 2.)

L2345

16,178 | Column

Linel|q 4 —M 1 — 1
2
3
4

3—( Q1

Procedure 12 :
Press ‘—’ twice

(move the cursor to column 2)

Note: never press ‘SEL’ before hand

11 1213 1415

16'7'8 ' Column

Linel|q 4 —M 1 — 1

3—( Q1
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Change Wire ¢ "to ‘1’
| 3

Procedure 13 :
Press ‘SEL’

(A vertical line emerges)

;1\5253 5455 '6' ' 8 i Column
Line 1| q 4\-|-M1—I 3 -( Q1

2 1

3

4

Procedure 14 :
Press ‘OK’

(Move the cursor to character in
column 3.)

1 1273 145 16,7:8 | Column

Linel|qg 4 TM 1 —13_—( Q1
2 o |
3
4

Repeat the step 1~7 and key in ‘r 37,

—" at Line 2 and column 3~6.

Procedure 15 : 11213 45 161718 ' Column
Press ‘OK’ in column 5 Linellqg 4 T M1 —1 3 —( Q1

2 Lr3—— (W
(move the cursor to the character in 3
Column 8) 4
Procedure 16 : 1L 1213 1415 16,7:8 | Column
Press ‘SEL’ Linellq 4 T M1 —1 3 —( Q1

2 L r3——(Q1
(When the cursor located in digital 3 R
or character, press ‘SEL’, ‘Q1’ will 4
emerges) \

Auto Add *-(”

Procedure 17 : ' '253 '455 '6'758 ' Column
Press <1 for 4 times Linellqg 4 T M1 —13—(Q1

2 Lr3 —— ¢ C 1
(Press ‘SEL’+ ‘T |’ 3
(The character Q the cursor locating 4
will change to C.)
Procedure 18 : ' 1203 45 160718 Column
Press ‘—’ Linellqg 4 T M1 —13—(Q1

2 Lr3—— _ (cC 1

3

4
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Procedure 19 : 1 203 1405 16,718 1 Column
Press T for 7 times Linellg 4 T M1 —1 3 —( Q1
2 Lr3 —— (C7
(Press ‘SEL’+ T ° 3 _b
The digital 1 the cursor locating will
4
change to 7)
Auto Enter Function
Block Edition
Procedure 20 : 1 1213 1415 16,7.8 | Colugn
Press ‘OK’ Line 1 1
2|L o *[
(Auto shift to FUNCTION BLOCK 3 l- 00000 } C 7
and the counter input parameter) 4]L o
Procedure 21 : 1 023 4,5 16,78 1 Column
Press ‘ESC’ back to Linellg 4 T M1 —1 3 —( Q1
LADDER edition screen 2 Lr3————(cC
3
4
Delete the Program Element
'] 1213 1415 161718 1 Column
Linellg 4 T M1 —13—(Q1
2 Lr3———— (cC
3
4
Procedure : i1 1213 14:5 16:17:8 1 Column
Press ‘DEL’ Linellg 4 T M1 —1 3 —( Q1
2 i S S ——
3
(to delete the element C7 the cursor 4
locating)
Display the present Line the cursor locating and operation state of SG2.
Procedure : 1 12/3 1415 16:7:8 1 Column
Press ‘SEL+ESC’ (simultaneously) Linellg 4 T M1 —1 3 —( Q1
2 Lr3———  (cC
(The Line 4 displays where the cursor 3
locating and operation state of SG2) 4SS TOP LINEUOO?2
Delete the whole Line
'] 1213 1415 161718 ' Column
Linellqg 4 T M1 —13—(Q1
2 Lr3—_— (cC
3
4
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Procedure : 1 1213 4:5 16:7:8 i Column
Press ‘SEL+DEL’ (Simultaneously) Linellg 4 TM1 —1 3 —( Q1
2 L r3—————(C7
3IC L EAR Ln 002
(‘ESC’ Cancel , ‘OK’ Execute) 4/E S C ? 0O K ?
Insert a whole line.
'] 1213 1415 161718 I column
linellqg 4 TM1 —13—(Q 1
2 Lr3—_—_ (cC
3
4
Step: 1 1233 1475 16,7.8 | column
Press“SEL+OK” ( at the same time) Linel|q 4 T M1 —1 3 —( Q1
2
3 L r3————(C7
4
Turn page ( move upward/ downward 4 lines program ) :
11 123 1415 16:7:8 icolumn
line 14 M1 —13_—(Ql
2 L r3—————(C7
3
4
5
Step : il 12403 1405 1607, i column
Press ‘SEL+T |’ linelfg@ 4 TM1—13—(Q1
(' at the same time ) 2 L r3————(C7
3
4
5

FUNCTION BLOCK program input

1 1213 1415 16:7,8 i Column
Line 1 LADDETR

2 F UN B L OCK

3 R UN

4 CLEAR PROG

Present action area
The present value will appear when SG2/is under ‘RUN’ mode.

/
Procedure 1: ' 5253 '4'5/'6'7'8 ' Column
Press ‘OK’ Line 1
2 1
(Enter FUNCTION BLOCK edition) 3
4

Preset action value area
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‘1 1213 1415 161718 i Column

Never press ‘“—’ to move to the Line 1 rl 1
digital position. 2 14 |
(If T2 is required to be changed, 3 | 00 .00 F
Press <7°/4” and ‘SEL’ to execute.) 4 1 4
Step 2: modify @ present target value @preset the action relay
Preset the target value
Procedure 2-1: 1 1213 1415 161718 i Column
Press ‘<’ Line 1 rl 1

2 1
(move the cursor to the preset action 3 1 00 . ofiod |~ T 1
area ) 4 1 4
Procedure 2-2: 1 1273 1415 16.7.:8 | Column
Press ‘SEL’ Line 1 rl 1

2l 14 |
(begin input the target value) 3 | 00 .0 l |- T 1

4 1 d
Procedure 2-3: '] ' 2 ' 3 ' 4 ' 5 ' 6 ' 7 ' 8 ' Column
Press 1 for 3 times Line 1 rl 1

2l 14 |
(Press ‘SEL’ and followed by ‘T,J’ 3 oo .03 T
The digital ‘0’ is changed to ‘3°) 4 L 4
Procedure 2-4: P10 1213 45 161718 ! Column
Press ‘OK’ Line 1 1

2 1 -I_
(Save the input data) 3 l 00 o 3 J~ T 1

4
Procedure 2-5: 1L 1213 1415 16,7:8 | Column
Press ‘<’ Line 1 rl 1

2 1 |

3 [ 00 .03 FT1

4 1 J

Repeat Step 2-2 ~ step 2-4 for 3 times, to enter the following screen:

Procedure 2-6: 'l 1213 1415 161718 ! Column
Line 1 rl 1
2l 1A I
3 1.3 .33 }T 1
4

As the present value of the timer, counter, analog input (A1-A8) and analog gain value (V1-V8) is set
as the preset value of them. Next to the step 2-2, to execute the following operation:
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Step2-3A: 1 1213 4:5 16:7:8 1 column
Press ‘SEL’ line 1 1

2 1 -{

3 | V_1 F T

4 1 J
Repeat the step 2-3A, the following screen will be shown in turn:
Step2-3B: 11233 1475 16,7.8 | column
Press ‘SEL” line 1 1

2| 1] 1

3 | FT I

4 L1 J
Step 2-3C: '] 1213 1415 1617/8 ' column
press ‘SEL’ line 1 1

2| 1] 1

3 | T L FT 1

4 1 J
Step 2-3D: 1 1233 145 16.7.:8 i column
Press ‘SEL’ line 1 1

2 1 «{

3 C_1 T 1

4 1 J
Next to step 2-3B, then *1”, the following screen will be shown.
step 2-4A: i1 1203 4.5 16,78 | column
Press <1 linel rl 1

2 1 |

3 | A2 FT I

4 1 d

Repeat step2-4A (press ‘¥ is also available) , the preset value of A1-A8 will be periodically changed. And

so on. ‘Analog*gain + offset’ value (V1-V8) and the other function blocks (time, counter) present value is
set as preset value, to repeat the step to select T1-TF, C1-CF, V1-V8.

step 2-5A: ! 1203 4.5 16,78 | column
press ‘OK’ line 1 rl 1

2l 1A |
Save the present data. 3 | A . FTi

4 1 d
Procedure 2-7: i1 1213 1415 161718 i Column
Press <1 Line 1 rl 1

2| |

3 | 33 .33 FT I

4 1 d
Procedure 2-8: 1 12:3 1415 16:7:8 | Column
Press ‘SEL’ Line 1 1

S| 1
(begin to edit data) 3 l 33 33 J~ T 1
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Procedure 2-9: 1 12:3 14/5 16.7:8 | Column
Press ‘1 Line 1 rl 1
2l 2. I
(Press ‘SEL’+ < T, 1’ 3 | 3 3 3 FT
to changel’ to © 2°) 4 1 .
Procedure 2-10: i1 1213 14:5 16:17:8 1 Column
Press ‘OK’ Line 1 rl 1
2l @ 1 L
(save the input data) 3 3 3 3 T
4 1 d
Procedure 2-11: 1 1273 145 16,7.:8 | Column
Press ‘1" Line 1 r 1
2l 2 |
(move the cursor to ‘17 position) 3 | 333 3 FT
4 1 d
Procedure 2-12: ' 1203 45 160718 Column
Press ‘SEL’ Line 1 rL 1
2 2
(begin to edit data) 3 1 3 3 3 J~ T
4
2-13: '] 1213 1415 161718 ' Column
Press 1 for 3 times Line 1 r4 1
2l 2 4 |
(Press ‘SEL” and followed by T |’ 3 | 333 3 FT
to change 1 to 4) 4L o L .
Procedure 2-14: '] 1213 r4tr5 1 6'7'8 ' Column
Press ‘OK’ Line 1 r . 1
2 2
(save input data) 3 1 333 3 |~ T
4L o + 4
Procedure 2-15: 1 1213 4.5 16:7:8 i Column
Press 4’ for 3 times Line 1 r 4 1
2l 2 4 |
(this step leads to editing the action 3 l 3 3 3 J~ T
relay) 4 0
@ Edit action program and preset the action relay
Procedure 2-16: 1 1213 4.5 16:7:8 1 Column
Press ‘SEL’ Line 1 4
ER| 1
(Begin to modify ) 3 l 3 3.3 } T
4L o
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Procedure 2-16A: ! 1213 145 16178 I Column
Press ‘SEL” Line 1 4
e 1
(Begin to modify ) 3 | 3 33 3 FT
41 1 4 d
Repeat the step 2-16A, the following screen will be shown in turn:
Procedure 2-16B: 1 1213 1415 16:i7:8 iColumn
Press ‘SEL’ Line 1 4
2 2] 1
3 | 333 .3 F T
4i 1 4 -
Procedure 2-16C: '] 1213 1415 16!7!8 ! Column
Press ‘SEL’ Line 1 r 4 1
2 2 A |
3 [ 333 .3 F T
4L o 4 -
Next to step 2-16A, then “ the following screen will be shown.
Procedure 2-17: 1 1213 4.5 16:7:8 i Column
Press 1" for 5 times Line 1 r 4 1
2 2 |
(Press ‘SEL’+ T |’ 3 | 333 .3 FT
to change [ to M) 4am 1 L .
Procedure 2-18: 11 12/3 1415 16:7:8 1 Column
Press ‘-’ Line 1 4 1
2 2 |
(Press ‘SEL’ + ‘- —’ to move 3 | 333 .3 FT
the cursor to digital location) 4mMm 1 L o
Procedure 2-19: 1 1213 145 16.:7.8 | Column
Press <T*for 3 times Line 1 4 1
2l 2 |
(Press ‘SEL” + T |’ to change 3 | 333 3 Fr
‘1’to ‘4’) 4M 4 L -
Procedure 2-20: i1 1213 14:5 16:17:8 1 Column
Press ‘OK’ Line 1 r 4 1
2 2 1 L
(save the input data) 3 333 3 T
MM L 4
Procedure 2-21: 1 1273 145 16.7:8 | Column
Press <1’ Line 1 r 4 1
2 2 1 L
(Move the cursor to preset action 3 . 33 3 T
value area to repeat the step 2-1) 4M 4 L 4
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Procedure 2-22: 1 12:3 14:5 16.7:8 i Column
Press ‘1 Line 1 r 4 1
2 Bl I
(Move the cursor to position ‘2’ to 3 | 3 3 FT I
repeat the 2-8) 4M 4 L .
The detail operation of modify the analog comparator Ax, Ay:
step 2-22A: 1 1233 14,5 16.7.8 | column
Press <1 line 1 4 1
2(A 1 A |
(Move the cursor to 2, or repeat the 3lA8 | FG 1
next step. Select A1-A8 ) 4 10 33 A
Step 2-22B: V1 1273 4.5 16,78 | column
Press ‘SEL’ twice line 1 4
2(A 1 {
(Move the cursor to 2 to repeat the 3T L | FG1
above step. 4 10 33 .
Select A3-V1-T1-C1-Al)
Step 2-22C: (1 12/3 14/5 16,7.8 | column
Press ‘1 line 1 r 4 1
2(A 1 A |
(Move the cursor to 2 to repeat the 3IT 2 | FG 1
above step. Select T1~TF, 4 10 33 .
CI~CF,A1~A8,V1~Vg)
Step 2-22D: : 1213 4.5 16:7:8 i column
Press ‘OK’ line 1 r 4 1
2|A 4 A |
Save the present data 3T | o 33 FG 1
4 1 J
Procedure 2-23: ! /23 14,5 16,78 | Column
Press ‘1° Line 1 r 1
2| 24 |
(Move the cursor to position ‘4’ to 3 | 3 3 FT I
repeat the step 2-12) 4M 4 L .
Continue to input Function Block
Next Function Block
i1 1213 5 16,718 | Column
Line 1 r bl
2| 24 |
3 | 333 .3 FT I
4M 4 L d
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Procedure 1: 1 1213 1415 161718 i Column
Press ‘SEL+1” (Simultaneously) Line 1 r 2 1
2 1
3 1 010 .0 L- 2
41 2 L d
Last Function Block
1 12:3 1415 16:7.:8 i Column
Line 1 r 1
. L
3 333 3 T 1
4M 4 L 4
Procedure : 11 1213 1415 161718 1 Column
Press ‘SEL+{’ (Simultaneously) 1 r 3 1
2l 2 I
3 l 050 .0 }- F
4R 1
Delete Function Block
Procedure El 5253 1415 565758 EColumn
Press ‘SEL+DEL’ (Simultaneously) Line 1 r s 1
2| 2 |
3IC L EAR BLOCK
(‘ESC’: Cancel ; 4 E S C ? 0O K ?
‘OK’:  Execute)
Back to Main Menu:
1 1213 1415 '6!'7!'8 ' Column
Press ‘ESC’ Line 1 L AD E R
22 F UN BLOCK
3 R UN
4 CLE R PROG
Change Function Block Category:
11213 1475 16,78 | Column
Line 1 r3 1
2l 3 1
3 0000 I 2
4M 4 L v
/

7
Move the cursor to change to T, C, R, G, H, P, L

Step 1:
Press ‘SEL”

Line

12.3

‘415 16.17.8

i Column

M 1

M 2

2

| 999999 @1
1 d
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RUN or STOP
(1) RUN Mode (2) STOP Mode
RUN PROG. STOP PROG.
BYES BYES
NO NO
Tl Move the cursor
OK Execute the instruction, then back to main menu
ESC Back to main menu
Other Menu Items

(1) CLEAR PRO

GRAM (Clear RAM, EEPROM and Password at the same time)

CLEAR PROG.

YES
NO

(2) WRITE (save the program (RAM) to the PMO05 program spare cartridge)

WRITE

YES
BNO

(3) READ (read the program from the PM05 program spare cartridge to SG2 (RAM))

READ

YES
NO

(1) ~ (3) Now Press:

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

(4) SET (system

setting)

ID SET Off |> {ID setting (00~99)

REMOTE /0 N |- {Remote I/O Mode (N: none M: Master S: Slave)

BACKLIGHT x |- |Back light mode (v: always light x: light for 10s after pressed.)

M KEEP v |2 iM: non-Volatile (V:Volatile x: Non- Volatile)

I/lONUMBER 0 |2 |[Expansion I/O module number 0~3

IIOALARM ~ [ iSiren setting when is not available to Expansion I/0 Points  V:Yes x:No
C KEEP x |2 in stop/run switching, Counter Present Value Keeping V:Yes x:No

Z SET x |2 iSetting keypad input Z1-Z4 is available :Yes x:No

Note:

M KEEP function is only available for keeping M status in RUN mode when power is re-supplied after loss.
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Now Press:
T« > Move the cursor
SEL Begin to edit.
Press ‘SEL’ | Move the cursor for ‘ID SET item’
and ‘<« >’
Press ‘SEL’ | 1. 1D SET=00~99 ; /O NUMBER=0~3
and ‘T 2. REMOTE I/0 = NeM<SeN
3. BACK LIGHT ; C KEEP ; Z SET =x&
4. M KEEP; /O ALARM =vVox
OK Confirm the Edition Data
ESC 1. Cancel the setting when pressed ‘SEL’
2. Back to Main Menu
Note :

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

Master Slave
Remote Input X1~X12 «— 11~112
Remote Output Y1~Y8 - Q1~Q8
(5) RTC SET
RTC SET V2.0
YY.NN.D SG2 firmware Version
MO HH : MM
Now Press
SEL Begin to input parameters
Pre§s SE,L Move the Cursor
+ '~ >
SEL then 1. YY=00~99,NN=01~12,DD=01~31
Pl 2.MOsTUSWESTHSFRESSASSUSMO
3. HH = 00~23 or MM = 00~59
OK Save the Input Data
ESC 1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.
(6) ANALOG SET
A1=GAIN :010 > IGAIN (0~999)
OFFSET 1+ 00 - |OFFSET (-50~+50)
A2=GAIN :010
OFFSET 1+ 00
Now Press
1 1. Move downward the Cursor
2. Switch the setting screen from Al, A2 -> A3, A4 ->A5,A6 -> A7,A8
SEL Begin to input parameters
Pre‘ss SE{J Move the Cursor
+ ¢~ >
‘SEL’ + 1. GAIN =000~999
Ty 2. OFFSET=-50~+50
OK Save the Input Data
ESC 1. Cancel the Input Data when press ‘SEL’.
2. Back to Main Menu.

Note: V1 =A1*A1_GAIN +Al OFFSET ...... V8 =A8*%A8 GAIN + A8 OFFSET
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(7) PASSWORD (setting password)

PASSWORD PASSWORD v

0000 — i

Now Press
SEL 1. Begin to input numeral
2. When the password is ON, it will not display 0000, but ****.
Press ‘SEL
. \ Move the cursor
+ >
Press ‘SEL
£ a0
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.

Note: If password number is 0001~9FFF, program will be protected.
If password number is AOOO~FFFE, program and all menu setting will be protected.

( 8 ) LANGUAGE (Selection menu language)

------------------------------

>  ENGLISH N
FRANCAIS
ESPANOL
ITALIANO
DEUTSCH
PORTVGVES
SIMPLIFIED CHINESE

______________________________

------------------------------

------------------------------

_____________________________

VLU
5
5

Now Press

Press ‘T 1’ | Vertically move the Cursor
OK Select the language the cursor located
ESC Back to Main Menu

Sample:

> ENGLISH
FRANCAIS
ESPANOL
ITALIANO

_l Jkey Tkey
ENGLISH N

> FRANCAIS
ESPANOL
ITALIANO
OK

ENGLISH

> FRANCAIS
ESPANOL
ITALIANO
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( 8 ) INITIAL (select Ladder Logic and Function Block Diagram (FBD))

INITIAL

B LADDER V
FBD

Now Press:

Press ‘T 1’ | Vertically move the Cursor
OK Select the language the cursor located
ESC Back to Main Menu

N P ————
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Chapter 4. Relay Ladder Logic Programming

Common Memory Types

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

Symbol [ A N4 P —‘ ’— % (N.O./N.C))

Input contact 12 (12-IC / i1-iC)

| i
Keypad input z z 4(Z1-24 | z1-z4)
Output coil Q Q Q Q Q q 8 (Q1-Q8 / q1-g8)
Auxiliary contact M M M M M m 15 (M1-MF / m1-mF)
Counter C C c 15 (C1-CF / c1-cF)
Timer T T T t 15 (T1-TF / t1-tF)

Inputs (I Memory Type)
The SG2 digital input points are designated | memory types. The number of digital | input points
are 6, 8, or 12 depending on each SG2 model.

Keypad Inputs (Z Memory Type)

The SG2 digital input points are designated Z memory types. The number of digital Z input points
are 4 depending on SG2 H type model.

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 Q1 will be turned on

when input I1 activated.
8 ol
ot 1| O

Auxiliary Relays (M Memory Type)

Auxiliary relays are 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.

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 M1 is being
used as an output coil and will energize when input |12 turns on. In the second rung auxiliary relay
M1 is being used as an input and when energized, will turn on outputs Q2 and Q3.
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IZ M1
ool

ooz

H oS
_{M 1 %_

o3

003 40_

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 13 turns on, timer T1 will start. When the
timer reaches the preset of 5 seconds timer status contact T1 turns on. When T1 turns on, output

Q4 turns on. Turning off 13 will reset the timer.
1
24 000.0
Oos.0  pT1

I3

0os _H

Tl

ooe _H

(‘)E (e

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 to or greater than
the preset value of a selected counter. In this example, each time the input contact 14 transitions from
off to on, the counter (C1) increments by one. When the counter reaches the preset of 2 counts, the
counter status contact C1 turns on. When C1 turns on, output Q5 turns on. When M2 turns on
counter C1 will reset. If M9 is turned on, the counter will change from a count-up counter to a

count-down counter.

001 4H
002 _H

003

H

o=
[
=

1
Meq 000000
0o00o0z ol

M2

¢ ¢
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Specialty Memory Types

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

Symbol [ A v p —HF /- (N.O./N.C.)
Lo Hi Used in function block

Expansion input coil X X 12 (X1-XC /x1-xC)
Expansion output coil Y Y Y Y Y y 12 (Y1-YC / y1-yC)
Differential (one shot) D (Positive) | d (Negative)
RTC R R r 15 (R1-RF / r1-rF)
Analog comparator G G g 15 (G1-GF / g1-gF)
HMI H 15 (H1-HF)
PWM P 1 (P1)
DATA LINK L 8 (L1-L8)

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.

Il i a1
| |
A O
o1
I1 OFF ON OFF
D OFF ON OFF
1:,:_:.4:01'1& complete scan period
Q OFF ON OFF

Negative Input Differential Instruction (One-Shot)

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

Il d oz
——i
| |
11 OFf | ON | OFF
d OFF [on] OFF
One complete scan
Q]' OFF | [T}:l OFF
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Output Instructions

Set Output Instruction (Latch) (. )

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.

11 a1
oo1 | 1
11
OFF Y OFF
Ql OFF O

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 is reset using another output instruction. It is not necessary for the preceding
input contact controlling the Reset output instruction to remain ON.

12 ol
001 | 1
12 OFF ON OFF

21 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 transitions 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 13 is pressed and released Motor Q4 will turn ON and remain on. When Pushbutton 13
is pressed again, Motor Q4 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 13.

I3 24
oo1 I p
Fhutton Motor
13 | OFF O™ | OFF ON| OFF ON |OFF
13 |
ON OFF

24 | ON OFF
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Counter Instructions

The SG2 includes a total 15 separate counters that can be used throughout a
program. Each counter has a choice of 8 operation modes, 6 for general purpos
counting and 2 for high speed counting. Additionally, each counter has 6
parameters for proper configuration. The tables below describe each configurati
parameter and lists each compatible memory type for configuring counters.

o
@

G @

_®_

Note

The target setting value of the counter could be a constant or the present value of the timer, counter,

Symbol |Description Compatible Instructions Range

® | Counting Mode (1-6) Inputs I1-IC / i1-iC

(@) Use (I1 ~ gF) to set counting up or counting down Keypad Inputs Z1-74 | z1-z4
OFF: counting up (0, 1, 2, 3, 4....) Outputs Q1-Q8/qg1-g8
ON: counting down ( ....3, 2, 1, 0) Auxiliary coil M1-MF / m1-mF

® |Use (11 ~ gF) to RESET the counting value Expansion inputs X1-XC /x1-xC
ON: the counter resets to zero and OFF Expansion outputs Y1-YC/yl-yC
OFF: the counter continues to count RTC R1-RF / r1-rF

@ Present Counting Value, range:0~999999 Counter C1-CF / c1-cF

® Target (Setting) Value, range:0~999999 Timer T1-TF / t1-tF

® Code of the counter (C1 ~ CF total: 15 counters) Analog comparator G1-GF / g1-gF

Normal close contact Lo

analog input A1~A8 and analog gain+offset value V1~V8.

The figure below shows the relationship between the numbered block diagram for a Counter, the ladder diagram
view, and the software Edit Contact/Coil dialog box.

_O 1
%14 ooooon

Edit Contact /Coil

ot

- @

_®

oaoan3 fol
M1

—aelect Coil NO.

o |1 vl {1~9,4,B,C,D,E,F)

Jutput Type——
& —[ " Reset
i gec O F

—Function

Mode |1 Vl [1~8)

Counter without overtaking and without
power down retain current wvalue

I jv
000000

oo
e

Current value:

Preset walue: (000003

Preset type: IN vl

Direction Set Rezet Input——
’7C0ntact Iw vl I 1 ’7C0ntact IH vl I 1

]

Cancel |
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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. Additionally, the current count value is non-retentive and will reset to zero on a loss of power to the
smart relay. In the example below, the counter will stop counting when it reaches the preset value of 20. Counter
status bit C1 will be ON when the current value is 20.

Edit Contact/Coil X|

—®_ e Jr n |t e |r <D
—3elect Coil MO, —————

@ Cutput Type——
& —[ (" Besen
@ c |1 'l {1~3,4,B,C,D,E,F) PR

—Function

@ Mode |1 Vl [1~8)
Counter without overtaking and without
power down retain current wvalue

¥

I jv
Current walue: Im

C 1 Preget wvalue: IDDDDZD
@ 1 Preset type: IN vl

I"']l DDDDDD Direction 3et
DDDDED ':1 (Contactlﬂ v”T

QK I Cancel |

’—Reset. Input

CDnt,actII vl I Z

IZ

D=1

__________________________________________________ -
® 20 !
-TaTTTTTr T TTTr|aTTTrTo T T, TaITTroa T T TTT T TTTr|aTT T/
@ lololot gt plzialplplol ligliglzp) 201 261 ¢ 1 20) 20) 20!
-
Input count pulse |__JI._JI_:|
1) OFF ON OFF oN
6 ON OFF ON
@) OFF ON|  OFF ON OFF




Chapter 4 Relay Ladder Logic Programming

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. Additionally, the
current count value is non-retentive and will reset to zero on a loss of power to the smart relay. In the example below,
the counter will continue counting after its preset value of 20. Counter status bit C1 will be ON when the current

value is 20. Edit Contact /Coil il

o Jr qx Jr ¢ |x sl
@ —&elect Coil MO.—————————— —Output Type——
G —[ | Reset
(i |1 'I (1~9,4,B,C,D,E,F) 5ot 7

@ —Function

P

@ moue |2 ] (1-8)
@ Counter with overtaking and without
_® power down retain current wvalue
I j‘
e 1 Current wvalue: IDDDDDD
III;-'"“‘-\'I 2 Preset wvalue: IDDDDZD
"‘\.._\_,_,-"I I'-']l DDDDDD Preset type: IN vl
DDDDZ D C 1 Direction 3et Reset Input
IE (Contactlﬂ v” 1 (Contact hd IT

20
@ N N I N A R R E E A I R M I ISR I RN R RN B
@ 1011919120120\ 211 211 20\ 201 191 191 181 181 0 | p 1191 191 201 0 | 20!

o e | || L] L] Bt L LD L L

@ OFF 1] OFF ON

@ OFF 1]

@ OFF ON OFF ON | OFF | OK| OFF
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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. Mode 3 Counter will count up
to a fixed preset value and stop counting at that value. Additionally, the current count value is retentive and will keep its
current count after a loss of power to the smart relay. In the example below, the counter will stop counting when it
reaches the preset value of 20. Counter status bit C1 will be ON when the current value is 20.

Edit Contact /Coil il

|R 4>
@_ @ —Select Coil MO, —— —Output Type——
/[ { Besen
@ © |1 vl (1-8,8,B,C,0,E,F) ||

—Function

@ Hode |Wv[ i1~8)
Counter without overtaking and with
power down retain current wvalue

I jv
Current walue: IDDDDDD

¥

':1 Preset wvalue: IDDDDZD
ﬁ 3 Preset type: IN vI
U Ml DDDDDD Direction Set Rezet Input
2 DDDDED Cl ’7C0ntact|1\{ v”T ’7C0ntact|1 v”T
I

0):4 | Cancel |

Counter Mode 4 (Continuous Count, Retentive)

Mode 4 Counter operation is similar to Mode 2 except its current count value is retentive. Mode 4 Counter will
count up to a fixed preset value and continue counting after the preset value. Additionally, the current count value
is retentive and will keep its current count after a loss of power to the smart relay. In the example below, the
counter will continue counting after its preset value of 20. Counter status bit C1 will be ON when the current value

is 20. Edit Contact,/Coil il

P

c |1 'l {1~9,4,B,C,D,E,F)

@ —Function
@ Mode [ ] (1-8)
Counter with owvertaking and with power
_@ down retain current value
I jv
Current walue: IDDDDDD
Cl Preset value: IUDDDZD

_O 'II']: Freset type: v
M14 000000

Direction 3et Reset Input
DDDDED I:l (Contactlﬂ v” 1 (Contactll v” z

0K | Cancel |

(SREELNENE

_® —Select Coil WO, ———————— —Output Type ——
|7(: -[ ' Reset

¢

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

Mode 5 Counter operation is similar to Mode 2 where its current count value is continuous and non- retentive, except
its C1 status bit will only be ON when the counter counts up to its preset, or down to its preset from a count higher
than its preset. Even with its direction bit set to ON, it will not turn on its C1 status bit when it counts down to zero.
The C1 status bit is fixed to the non-zero preset value regardless of the state of the direction bit. Additionally, the
Mode 5 counter is always reset to zero, unrelated to the state of its direction bit.

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 zero on a loss of power to the smart relay. In the example
below, the counter will continue counting after its preset value of 20. Counter status bit C1 will be ON when the
current value is 20.

Edit Contact /Coil il
Q | = | m | T 3 |R 4
—S8elect Coil WO, —————————— —~Output Type ——
—| —_— < -1  Besen
€ Il 'l {1~9,4,B,C,D,E,F)
@_ Clzec O 0

@ —Function
Maode |5 Vl [1~8])
5

With overtaking and without power down
_® Compare Counter
I jv
Current walue: IDDDDDD|
Preset wvalue: IDDDDZD

?

C 1 Preset type: IN vl
Y 5 S
U Direction 3et Reset Input
Ml gggggg Cl (Contactlﬂ v”T (Contactll v”2_
IZ
Cancel |

.
© 20 |
=1

N I B By i I R R I I R R I I R R R RN I R
@  10l19'19\20120 21\ 21\ 201 20! 19V 19\ 181 181 19V 191 201 01 g1 91 o]
-T--r-
Inpnat Count Pulse |_ _L_d_ J
= [ i
@ OFF ON OFF ON

@ OFF ON

@ OFF ON OFF ON OFF
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Counter Mode 6 (Continuous Count, Up-Down Counter, Retentive)

Mode 6 Counter operation is similar to Mode 4 where its current count value is continuous and retentive, except its
C1 status bit will only be ON when the counter counts up to its preset or down to its preset from a count higher
than its preset. Even with its direction bit set to ON, it will not turn on its C1 status bit when it counts down to zero.
The C1 status bit is fixed to the non-zero preset value regardless of the state of the direction bit. Additionally, the

Mode 5 counter is always reset to zero, unrelated to the state of its direction bit.

The Mode 6 Counter will count up to a fixed preset value and continue counting after the preset value.
Additionally, the current count value is retentive and will keep its current count after a loss of power to the smart
relay. In the example below, the counter will continue counting after its preset value of 20. Counter status bit C1

will be ON when the current value is 20.

Edit Contact /Coil

Q | ¥ | = | T 5 |R

—@ — —Select Coil WO, ———————— —Output Type ——
@— & -[ ) Beset
C Il VI (1~9,4,EB,C,D,E,F)

(S NEELN L.

@ —Function

With overtaking and with power down

Compare Counter

I jv
Current wvalue: IDDDDDD
1

_O [ Preset walue: IDDDDZD
M14 OO0ooo Freset Lype: IN vl

DDDDED ':1 Direction 3Jet

I2 (Contactll{ v”T

’—Reset Input

Contact II vI I Z

O | Cancel |

@ 20

[ I D iy B i A R Il I AR A I A DR R B I

@

@H0d81&2&5:0:1:1:2:2:3: : : : : : :0:1:1:2:2:3:
- T Tt T T TTT I rY1T T TTTr 1T
@ Hodesesgs) 01 1111 21213] | 1 1 1 1 131414151516
Tnput Count Pulze |_ :I___Jr__ :I |_
N I
Fower Supply 3witch ON OFF ON

@
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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 I11 and 12. 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. These 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 11 or 12 for forward up-counting to 1Khz maximum at | @

24VDC high speed input signal.

Counting Mode (7) high speed counting

The selected Counter Coll ®

High speed counting input terminal: 11 or 12 only

(C1-CF) will turn ON when the pulse count reaches the target 6

setpoint and remain ON. The counter will reset when the
preceding rung is inactive or the Reset Input is active.

In the example below shows the relationship between the
numbered block diagram for a Mode 7 Counter, the ladder

Use (11 ~ gF) to RESET the counting value
ON: the counter reset to zero
OFF: the counter continues to count

Current Count Value, range:0~999999

Preset Value, range:0~999999

Counter Coil Number (C1 ~ CF total: 15 counters)

diagram view, and the software Edit Contact/Coil dialog box.

_®_
O
©

P

1
PR 7
et 11d oooooo
H3C 050000 bel
M5

Edit Contact /Coil x|
Q | x | = | T c |R >
—Select Coil MNO. Cutput Type ——
# —[ " Eezet
C |1 vl {1~9,4,B,C,D,E,F) 5 e 8

—Function

Mode |7 'I

Scale Input Counter

[1~8]

Current walue:

Preset wvalue:

I jv
Freset type:IN vl

aooonoo

osoooo

Input I1/IZ
(Contactll vll 1

Reset Input
(Contactlﬂ vll 5

@ 999999 !
T T R T—— i ——eea—
@ ! 90! 0! o | .. lo99998|999999/999999/999999, ¢ | o |
e
@ ol bt R
i:] ON OFF ON
@) OFF ON OFF
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Ladder Logic Programming

High Speed Counter Mode 8 (DC powered versions only)
The Mode 8 High Speed Counter can use either input terminals 11 or 12 for forward up-counting to 1 KHz
maximum at 24VDC high speed input signal. The selected Counter Coil (C1-CF) 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 Fixed Time xxxx. The counter will reset when the preceding rung is inactive.

The table below describes each configuration parameter for High Speed Counter Mode 8.

Symbol | Description
@®  |Counting Mode(8)—Frequency Comparison
In the example below shows the relationship between the @ High speed counting input terminal: only 11, 12
numbered block diagram for a Mode 8 Counter, the ladder ®  (Counting interval time:(0~99.99S)
diagram view, and the software Edit Contact/Coil dialog box. @ _ [Counter ‘on’ target value (000000~999999)
® |Counter ‘off target value (000000~999999)
® |Code of Counter (C1~CF Total :15Group)
—® - Edit Contact,/Coil il
A1 O o dr dx o dr < s
@ —Select Coil NO. Cutput Type
“ —[ " Be=et
j j c B ~| 11-5,2,5,c,0,E 7 {r e
—Function
Maode IS 'I [1~8])
1K Hz Input Counter
Fixed Time: [N > - |oo.10 Sec
Cl Current value: IUDDDUD IDD-DD Sec
D 8 OFF Preset walue: IDSDDDD on IDGDDDD off
- I14 0OO. 10
DSDDDD Cl Preset type: IN LI IN LI
os0000 Input Ii1/Iz Reset Input
(Contact II vl IT ’7C0ntact I vl I_
OK I Cancel |
@-=s
@ =g 15 | Ols 0.1s 0.1s g.1s | Ols
: > # s 1
D=5 3 5 ; 4 3 : 4
D=3 ; ;

@ | & |

OFF

ON

QOFF
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Timer Instructions
The SG2 includes a total of 15 separate timers that can be used throughout
a program. Each timer has a choice of 8 operation modes, 7 for general
purpose timing and 1 (mode 7) for a pulse 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 counters.

®_
@
O

Symbol | Description Compatible Instructions Range
@ | Timer Mode (0-7) Inputs 11-1C / i1-iC
Timer Unit: 1:0.00 - 99.99 sec Kevnad Innuts Z1-74 [ 71-74
2:0.0-999.9 sec Outputs Q1-Q8/9gl-g8
@ 3:0-9999 sec Auxiliary coil M1-MF / m1-mF
4:0-9999 min Expansion inputs X1-XC /x1-xC
®  |ON: the timer reset to zero Expansion outputs Y1-YC/yl-yC
OFF: the timer continues to time RTC R1-RF /rl-rF
@ Current timer value Counter C1-CF / c1-cF
® | Timer preset value Timer T1-TF / t1-tF
® Timer Coil Number (C1 ~ CF total: 15 timers) Analog comparator G1-GF / g1-gF
Normal close contact Lo
Note
The target setting value of the counter could be a [SEiEEIEEFE X|
constant or the present value of the timer, counter, analog ¥ F T |C Ix ]

input A1~A8 and analog gain+offset value V1~V8.

Timer Mode 0 (Internal Coil)

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

Contact/Coil dialog box.

—3elect Coil NO.

v [

{1~9,L,B,C,D,E,F)

cutput Type ——
< -1  Besen
2t O P

—Function

Internal Coil

Mode ID VI [O~B:=[,7:F)

Time Ease: ID .013EC vl

Current walue: IDD.DD Zec

Preset walue: IDD.DD Jec
Preset type: IN vl

Direction 3et

Reset Input————
’7C0ntact I vl I

]

Cancel |

Tl
Y

OFF [ on

OFF

| OFF

[ ou

| QFF
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Timer Mode 1 (ON-Delay)

Mode 1 Timer (ON-Delay) will time up to a fixed preset value and stop timing when the current time is equal to the
preset value. Additionally, the current time value is non-retentive and will reset to zero on a loss of power to the

smart relay. In the example below, the timer will stop timing when it reaches the preset value of 5 seconds. Timer
status bit T1 will be ON when the current value is 5.

Edit Contact /Coil X|

Q | ¥ | T |c | = ]

—8elect Coil NO.————————— —Output Type
—@ — & —[ { Reset
T M| i1-9,5,8,0,0,8F)
 2ec P
@ —Function
(=)

Mode |1 vl (O~B:=[,7:P)
_@ On—delay timer mode 1

Time Base:ll 3EC vl
Current value: IDDDD Jec
Preset wvalue: IDDDS Zec
_6 1 Preset type: IN vI
3 |:||:||:||:| Direction 3Jet Reset Input
aoos T1 ’7C0ntact| v”_ (Contactl VII_
concer |
@ Fniahle Reset Relay —erd— @ —- | gnable lff:lm %SI&Y
Present Walue=0 Timer Statts Operating tesent Value=
Timing enable Relay JFF ON OFF
— ot —e
_ (6) ()
Time up, ( TI~TF) OFF oM OFF
CutputTerminal

t=Tiner Target Value
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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 current time value is non-retentive and will reset to zero on a
loss of power to the smart relay. The timer reset input is Input I1. In the example below, the timer will stop timing
when it reaches the preset value of 5 seconds. Timer status bit T1 will be ON when the current value is 5.

Edit Contact/Coil X|

Q | = | = T |c | ® >

—3elect Coil NO.

Cutput Type ——
& —[ (" Besen
T M| i1-s,8,5,00,8

{ Zet P
@__ —Funetion
Mode m (0~6:-[,7:P)
@ On-delay timer mode 2
o @ L@
Time Ease: |1 3EC -
Current walue: IDDDD Sec
Preget wvalue: IDDDS Sec
T1 FPreset type: IN vl
_O 2 Direction 3et

34 0o0oo

0005 1 ’7C0ntact| v”_

Reset Input
’7C0ntact II vl I 1

Il

QK I Cancel |

Timer starts operating _.’|"._

Enable reset relay o ag—

Enable reset relay
present value =10

present value =0

Timing enable relay OFF O OM OFF
L BV I N o R i
t=tlH2
s e O, ON OFF
Chatpat Tettninal
@ enable reset relay QFF ON OFF

target value set it timer
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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 current time value is non-retentive and will reset to zero on a loss
of power to the smart relay. In the example below, the timer reset input is Input I11. Also in the example below,
timer status bit T1 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 T1 will turn OFF when the current time value reaches 10 seconds.

P

_®_
O
©,

?

T1
_O 3
34 oooo
oo10 prl
11

etiable reset relay
present walue =0

Edit Contact /Coil X |
Q | = | T |c | = |
—38elect Coil WO, ——————————— —Output Type
&I -[  Beset
T v| i1-3,8,8,¢,p,E,F)
Clget OB

—Function

Hode |3 VI ({O~6:—[,7:F

Off-delay timer mode 1

Time Base:ll 3EC l

-
aooo Seo

Preset value:lDDlD Jec
Preset type:IN vl

Current value:

Direction Set

Reset Input
(Contactll vll 1

o ]

Cancel |

—»-

- @

Timer starts operating

eniable reset relay
present walue =0

Tirdnz enable relay OFF oM OFF
. (1i-1F)___OFF ON  |a—t —w| OFF
outpat termitial @
@ etiable reset relay OFF
t = target value set in timer
Timityg enable relay OFF ON OFF ON ON OFF
rooun (1ot OFE_]  ON - t |- miOFF  |ON | -
Catput terminal o b e »
@Enable reset realy OFF OnN OFF

1= target walue set it the timer
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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 current time value is non-retentive and will reset to zero on a loss
of power to the smart relay. In the example below, the timer reset input is Input I1. Also in the example below, the
timer status bit T1 will turn ON only after its rung transitions from true to false. Timer status bit T1 will turn OFF
when the current time value reaches 10 seconds.

Edit Contact/Coil X |
2 | | = T | | »
—a&elect Coil NO.———————————— ~Qutput Type——
&+ —[ (" Bezet
T [k~ (1-9,1,8,c0,8 7
i set O P

—Function
Mode I‘l VI [O~6:-[,7:F)
@ Off-delay timer mode 2
©)

: Time Base:

Current walue: (0000 Sec

P

?

[y
w2
=
s
4

Preget walues: (0010 Sec

il

Preset type:

Tl
,: “-: i Direction Set Reset Input—
24 0000 ’7C0ntact I vl I_ ’7C0ntact II vl IT
oo1o T1
I1
caer. |
etiahle teset relay p#—Timer starts operating— f—LEnable reset relay
present walue =0 present walue =0
Timing enable relay OFF o OFF
T (et OFF ON OFF
output terminal S
enable reset relay OFF

t=target value set in timer
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Timer Mode 5 (FLASH without Reset)

Mode 5 Timer is a Flash timer without reset that will time up to a fixed preset value then change the state of its
status bit when the current time is equal to the preset value. Additionally, the current time value is non-retentive
and will reset to zero on a loss of power to the smart relay. In the example below, timer status bit T1 will be ON
immediately when its rung is true and begin its timing sequence. Timer status bit T1 will turn OFF when the

current time value reaches its preset of 10 seconds. This Flash sequence of the timer status bit T1 will continue as
long as its rung remains true.

Edit Contact /Coil |

{° Beset
@— T [k~ 11-9,4,8,0,0,8 7

—38elect Coil WO, ——————————— —Output Type
© { N
@ —Function
O

Clget OB

Mode |5 vl [O~6:=[,7:F)
_® Flash timer mode 1

Time EBase: |1 SEC -
Current wvalue: IDDDD Sec
Preset value: IDDlD Jec

T1
_O 5 Preset type: IN vl
3 DDDD Direction 3et Reset Input
oo1o T1
Contact I vl I Contact I vl I

QK | Cancel |

Enable reset rely

present value =0 —P|4— Timer statts operating —pl—{— Enable reset relay

Present walue =0

Timinz enable relay

Titne up,
ot terminal (T1~TF)

t=target walue set it timer
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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 then change the state of its
status bit when the current time is equal to the preset value. Additionally, the current time value is non-
retentive and will reset to zero on a loss of power to the smart relay. In the example below, the timer reset
input is Input I1. Also in the example below, timer status bit T1 will be ON immediately when its rung is true
and begin its timing sequence. Timer status bit T1 will turn OFF when the current time value reaches its
preset of 5 seconds. This Flash sequence of the timer status bit T1 will continue as long as its rung remains

true.

S

Tl

_O &
3d oooo

0aos Tl
Il

etiable reset relay
present value =0

Titning enable relay

Edit Contact /Coil

Q | * | m

—aelect Coil NO.

- [~

{1~3,4,B,C,D,E,F)

|

output Type ——
& —[ { Beset
i gec O P

—Function

Mode |5 Vl [O~B:—[,7:P]

Flash timer mode &

Time Base:ll 3EC vl
Current walue: IDDDD Sec
Preset value: IDDDS Sec

Preset type: IN vl

Direction 3Set

(c =

Reset Input
’7C0nt,act,|1 v” 1

=1

Cancel |

—pl{- Titmer starts operating

etiable reset relay
L pregent value =10

Titne up,
Chatput tetminal { T1~TF)

eniable reset relay

t t

—

t = target walue set in timer
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Timer Mode 7 (FLASH Cascade without Reset)

Mode 7 Timer is a Flash timer without reset that uses two timers in a cascade configuration. 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 current time value is
non-retentive and will reset to zero on a loss of power to the smart relay. In the example below, timer status bit T1
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 T2 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.

métNote: Timer Mode 7 uses two timers. These timers cannot be reused as timers for other modes in other areas of

the program.

(2

®_

Tl

ooo.a
ooZ.s Tl
TZ

24 000.0
ool.4  pTE
T2

Edit Contact /Coil x|
| n 4 | »
—3elect Coil WQ.——————————— —~CQutput Type——
[ { Re=et
T [k~ (19,858,008 T
(@10 Ol
—Function
Made IT Vl [(O~6:i—[,7:F
Flash timer mode 3
T1 T2
Time Base:|0.1SEC v | [o.158¢ =]
Current value:IDDD.D Jec IDDD.D Jec
Preset value:IDDZ.S Seo IDDl.D Seo
Preset type: IN LI IN ﬂ
Direction Set Reset Input——
’7C0ntact| v” ’7C0ntact|T v” 2

=]

Cancel |

enable reset relay
present value =0

timing enable relay

| Timer statts operating

Timer up,

Enable reset relay

—hid—present walue =0

tl| t2

outpat termirial (T1~-TF)

tl = target wahae set in the first timer
12 = target valae set in the second timer
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Real Time Clock (RTC) Instructions

RTC Set

The SG2 smart relay includes a total of 15 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.

@000
OJONONO

RTC Mode 0 (Internal Coil)

Mode 0 RTC (Internal Coil) used as internal

auxiliary coils. No preset value.
In the example below shows the

Edit Contact/Coil dialog box.

Time Set

Hour:Minuce 08 - &0

Cancel

Tear Month/Tay: gg 706 slzn

Symbo!

Description

Input the first week to RTC

Input the second week to RTC

RTC mode 0~2, O: 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

CHCISGICIERCICICIES)

Set RTC Minute OFF

RTC Coil Number (R1~RF Total: 15 RTCs)

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

Edit Contact/Coil X|
|G |
—Select Coil NO, ——————— —Output Type——
& -[  Reset
r [Pk~ (1-3,8,8,c0,87)
Clget O F
—Function
Mode ID VI (0~4]
Internal Coil
Week (On-»0Fft) :ISU =l ——>|5U =]
Current wvalue: |11:38
Preset value:l 0o =| 00 on I 0o =| 00 oFF
Direction 3et RFeset Input
’7C0ntact I - ” ’7C0ntact| vl I

e |

Rl
£y
Ry

Rl

OFF [ ow | OFF

OFF

| OFF
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RTC Mode 1 (Daily )

The Daily Mode 1 allows the Rx coil to activate based on a fixed time across a defined set of days per week. The
configuration dialog below allows for selection of the number of days per week (i.e. Mon-Fri) and the Day and Time
for the Rx coil to activate ON, and Day and Time for the Rx coil to deactivate OFF.

Edit Contact/Coil x|
|G 0
—aelect Coil MO, —————————————— —Output Type——
# —[ (" Eeset
r [EME~] (1-s,8,8,¢,0,Em)
i gec OB

—Function

Mode Il 'l [0~4])
- @ Every day action modes

_ Teek [On—>0FE) :ITU LI ——>|FR LI
- Current wvalue: |11:43

Preset value:l 0s :I 00 on I 17 :I 00 oFF

Rl
Direction Set Reset Input

( } TU-FR
14 11:41 ’7C0ntact| v”_ ’7C0ntact| v”_

0g:00 fr1
17:00
QK I Cancel |
Weel Wonday Tuesday Wednesday Friday sabrtay Sonday

Time 00 1700 &00 1700 800 1700 00 1700

ENABLE R P

FEn Output
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RTC Mode 2 (Interval weekly)

The Interval Time Mode 2 allows the Rx coil to activate based on time and day per week. The configuration

dialog below allows for selection of Day and Time for the Rx coil to activate ON, and Day and Time for the Rx coll

to deactivate OFF

Edit Contact/Coil x|
SR O E S O S CRR Y
—aelect Coil NO. Jutput Type——
& —[ (" Reset
R (W~ (1-5,05.c0,ET) L B

—Function

_@_@_ Mode I2 Vl (0-~4]

@_ Interval time action mode
@O:®
Week (On->0EE) :ITU LI ——>|sn LI
@ . @ _ Current value: Ill:‘lEi
: @— Preset value:l 08 =| 00 on I 17 =| 00 oFF
Rl Direction Set Reset Input
( } TU-3A
24 11:4¢ ’7C0ntact| v”— ’7Contact| v”_
0g2:00 FR1
17:00
0]:4 | Cancel |
Weels Monday Tuesday Friday S by Sy
Time 00 1700 &o00 1700 500 17 00 800 17:00  &00 1700
ENABLE '

En Outpuat
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RTC Mode 3 (Year-Month-Day)

The Year-Month-Day Mode 3 allows the Rx coil to activate based on Year, Month, and Date. The configuration
dialog below allows for selection of Year and Date for the Rx coil to activate ON, and Year and Date for the Rx
coil to deactivate OFF.

Symbol | Description

RTC mode 3, Year-Month-Day

—0@ (G— @ Setting RTC Year ON

Setting RTC Year OFF

Display RTC Present time: Year-Month-Day
Setting RTC month ON

Setting RTC Day ON

Setting RTC month OFF

Setting RTC Day OFF

RTC Code (R1~RF, total 15 group)

©

o] @
000,
oo [ 9

©e0 e ® e

Edit Contact/Coil X|
R L L e

@] E:] —S8elect Coil WO, ——————— —Output Type ——
&I -[ " Resen
@ r [k ~] (1-3,8,5,0,0,5F)

(SREELNNE
—Function

Mode |3 'l (O~4])
@/@ Interval Month action mode

@/ @ Year (On->0ff) = ID? — IDB

Current value:ID'?.DQ.ZZ
Preset value:l 05 I 23 om I 1z I 12 oFF
Rl Direction 3et Reset Input
o7-08
Contact I vI I Contact I vl I
34 070922

05.23 Rl

12.1Z2 ’TI Cancel |

Vear-MMonth-Day  2000/00/01 .. 20070523 . 0 200812722 2991330
Timne 0:00 0:00 0:00 0:00
ENABLE

En Output -
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RTC Mode 4 (30-second adjustment)
The 30-second adjustment Mode 4 allows the Rx coil to activate based on week, hour, minute and second.
The configuration dialog below allows for selection of week, hour, minute and second for the Rx coil to activate
ON, and 30-second adjustment then Rx OFF.

Edit Contact /Coil X|
Symbol [Description ' v x|t e R e 4
® Settlng RTC adjustment week —&elect Coil NOQ.——— —output Type ——
@ RTC mode 4 &+ —[ { Reset
R Il Vl [1~9,4,B,C,D,E,F)
®  RTC present hour L gae 2
@®  |RTC present minute ~Function
®  Setting RTC adjustment hour mode |4 | (0-4)
®  Setting RTC adjustment minute 305 modify wode
©  Setting RTC adjustment second
RTC Code (R1~RF, total 15 group)

TWeek [On) :IHO vl

Current wvalue: |[13:41::28
Preset value:l 0g :I [}

g Zb Jec
. Direction Set Reset Input———
Examplel: preset minute < 30s Lontm = Lontm =
_ @ OK | Cancel |
@ . @ Weelk Sunday Monday Tuesday .. Fnday Saurd
@ . @ Time g00 1700 00 1700 &00 17:00 200 1700
- (@ ENABLE
En Cutput: I
Rl
4@ MO *#* MNote : TEMNABLE fals, output1s COFF.
44 13:31
{gg .00 }Rl While present time iz 5:00 20second on MMonday and En output is OFF, En will be adjusttment,
120 present titne will be adjustment to 3:00 Ozecond, and FEn output iz ON. When time increased 3:00
21second, Fn output is OFF (o output is on 21 second).

Example2: preset minute >= 30s

Rl Weel Sunday Wlonday Tuesday ... Fnday Saturday
Mo Time &00 1700 200 17:00 200 1700 00 1700
44 13:36
<|:EI8:EIEI }Rl
.40 ENABLE
En Cutput: I

*#* Mote ! FENABLE fails, outputis COFF

While present time 15 8:00 40zecond on Monday and En output 15 OFF, En will ke
adjustment, present time 15 adjustment to 8:01 Osecond, and En output 15 OIT after
one scan time En output 1s OFF
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Comparator Instructions

The SG2 smart relay includes a total of 15 separate comparator instructions that can be used throughout a
program. Each comparator has a choice of 6 operation modes. Additionally, each comparator has 7 parameters
for proper configuration. The table below describes each configuration parameter, and lists each compatible
memory type for configuring counters.

_® - Symbol Description
Comparison Mode(0~5)

AX analog input (A1~A8/ V1~V8), the present value of the timer, counter.

®— @
®

AY analog input (A1~A8/ V1~V8), the present value of the timer, counter.
AX analog input value(0.00~99.99)

AY analog input value (0.00~99.99)

Set reference comparative value: could be constant, or the present value
of the timer, counter and analog input, analog input (A1~A8/ V1~V8).

Output terminal(G1~GF)

SIRCRICHCNCHCHS)

Analog comparator Mode O (Internal Coil)
Mode 0O Analog Comparator used as internal
auxiliary coils. No preset value.

In the example below shows the relationship  x | T | c | G EREI
between the numbered block diagram for a Mode 0

Edit Contact /Coil il

. . —aelect Colil NO.————————— —Qutput Type——
Analog Comparator the ladder diagram view, and Gt S
. . . = ESEh
the software Edit Contact/Coil dialog box. ¢ WE~| (1-5,4,8,¢,0,E7) P
(=1
—Function
Mode ID Vl [0~5)
Internal Coil
A Ly
o [
@ Current value: IDD.DD a1 IDD.DD bZ
Preset wvalue: IDD.DD Ref
Preset type: IN vl
Direction 3et Reset Input——
’7C0nt.act I vl I ’7C0ntact I vl I

=

o1 |
P 1]
L

| —1

1 ofF | oN | OFF

T

Gl OFF [ on | OFF
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Analog comparator Mode 1~5

When the relay of analog comparator is ON, there are 5 operation modes described below:
(1) Analog Comparator mode 1 (AY - < AX<LAY + ON)

(2) Analog Comparator mode 2 (AX <AY,
(3) Analog Comparator mode 3 (AX > AY,
(4) Analog Comparator mode 4 (> AX,
(5) Analog Comparator mode 5 (  <AX,

Example 1: Analog Signal Compare

ON)
ON)
ON)
ON)

In the example below, Mode 4 is the selected function that compares the value of analog input Al to a constant
value (N) of 2.50. Status coil G1 turns ON is Al is <=to 2.50.

@
@
@
©

&1
_O 4
a1d oo.oov
azd oo.oov fel
0z .50V

Edit Contact/Coil

S I R PO R PRI

X

—Select Coil NO. Output Type ——
I —[ " Beset
G I‘l (1~9,4,E,C,D,E,F) |7
Ciget O E
—Function
Maode Iq 'l [0-~-5]
by <= Reference wvalue
Ax Ly
21 ~| |22 >
Current wvalue: IDD.DD Al IEID.EID AZ
Preset wvalue: |D2.50 Ref
Preset type: IN vl
Direction Set Reset Input
’7C0ntact I vl I— ’7C0ntact I vl I—

Cancel |
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Example 2: Timer/Counter Preset Value Compare

The Comparator instruction can be used to compare Timer, Counter, and RTC values to a constant value or to
each other. In this example below, Mode 5 is the selected function that compares the value of Counter (C1) to a

constant value (N) of 15 counts (the decimal point is ignored). Status coil G1 turns ON if C1 is

® ©® ®©06

51

=)
14 00,00V
AZ4 00,00V P&l

00.13v

HMI Display Instructions

The SG2 smart relay includes a total of 15 HMI
instructions that can be used throughout a program.
Each HMI instruction can be configured to display
information on the SG2 12x4 character LCD in text,
numeric, or bit format for items such as current
value and target value for timers/counters,
Input/Output bit status, RTC (real time clock) and
Analog comparator.

Each HMI instruction is configured separately using
the Edit»HMI/Text menu selection from the SG2
Client software.

In the adjacent example, HMI instruction H1 is
configured to display the value of 11 and T1, and
some descriptive text. Numeric display data
selections are Timer, Counter, RTC, and Analog. Bit
display data selections for “ON” and “OFF”
messages are “I” inputs, “M” internal relays, “X”
expansion inputs and “Z” keypad inputs.

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

to 15 counts.

Edit Contact /Coil 5]
u s | | » G |= ]
—3S3elect Coil NO.———————————— —Output Type——
< -[ ¢ Bezet
1 =
 [fM~| (1-3,8,8.c0,EF) L e
—Function
Mode |5 Vl (0~5])
Ax >= BEeference wvalue
L Ly
e I o
Current walue: IDD.DD C1 IDD.DD Az
Preset walue: IDD.lS Ref
Preset type: IN vI
Direction 3et Reset Input
’7C0ntact I VI I ’7C0ntact I VI I
CE | Cancel |
x|
H W2 |H3 R4 s |HE  |H?  |He <]
i
Tirner |T1 Current (unif) j
INQUT FAULT
[1=## Counter | ~|
TIMER] VYALUE RTC | ~
Tl=###.#SEC Analog I j
— Coil Status
I Displ
o o E gesr |
Analog Display Set ... | M Iﬁ
—
—Fhane Mumber—————— v -
I Add | z I Vl Cancel |
— TextInput

P "dgoe (d«+.— A012345§T780:
:<=32"dABCDEFGHI JELMNOPQRSTU
YRXYZL~ IO abedefohilbhIimnop
frstuvwryze|omoiiaaiédaeiil
TELAENVOO0000UTOARRF~P4mTrn
A3t PAITANFITIATHZTUIFUTEF =R
T INEINEILAXEPITIVILL-OPILEE 0"
cBv<>tlvEHA¥ s~ "L ¥ AALE
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T1 Current {unit) Allows the HMI message to include coil number and selected value
T1 Current (i.e. T1=003 sec).

Analag Display Set .. | Provides access to the Analog Display Set dialog for gain and offset parameters
shown below.
The Analog Display Set dialog allows the user to specify a scaling factor (Gain) and an offset for each analog

input value.
Analog Display Set ll
—Al — A5
Gain (1~999) Gain(1~9gg): [0
Offset (-50™+50) ; |u Offset (-507+50) : ID
—AZ —AB
Gain 1™999) : |1D Gain 17994) : |1D
Offset (0™ +50) ; |u Offeet (-507~+50) : ID
—Ad A7
Gain 1™994) : |1D Gain 17994) : |1D
Offset (-50™+E50) : ID Offget (-50™+50) : ID
—Ad —Ad
Gain 1™994) : |1D Gain 17994) : |1D
Offset (-50™+E50) : Iu Offget (-50™+50) : ID
QK | Cancel |
Phone Number——— A phone number can be displayed on the screen to alert an operator to call for

=} connection.

help.
|18D09?20438| Add | @Note: The Phone Number field does not dial a modem or allow for a modem

Each HMI instruction has a choice of 2 operation modes. |[SIEESNEERIAE X|
The table below describes each configuration parameter. . E B e u | b
Symbol Description —3elect Coil WO.———————————— —Output Type——
. =) —
0) Display Mode (1-2) n S I T I —— . S[ :: :eset,
® HMI character output terminal (H1-H8) -
—Function
2 Mode |1 'l [1~21
Dizplay

Preset walue:

I jv
_® Current wvalue: I
Ii

H1
_O 1 Direction Set
’7C0ntact I vl I

H1

Reset Input————
’7C0ntact - I

(0):4 | Cancel |
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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 Q1. The PWM instruction is able to output up to an 8-stage PWM waveform.

Symbol|Description Enable Output PWM
® |Set display stages (1~8) OFF X X X |0 OFF
@ |Display the present stage as operation(0~8) ON OFF| OFF| OFF|1 Set stage 1
® |Input Selected Stage 1(11~gF) ON OFF| OFF| ON]|2 Set stage 2
@ |Input Selected Stage 2(11~gF) ON OFF ON | OFF| 3 Set stage 3
® |Input Selected Stage 3(11~gF) ON OFF| ON| ON|4 Set stage 4
® |Set PWM pulse width (0~32768ms) ON ON | OFF| OFF|5 Set stage 5
@ |Set PWM Period(1~32768ms) ON ON | OFF| ON]| 6 Set stage 6
PWM output terminal P1 ON ON ON | OFF| 7 Set stage 7
ON ON ON ON| 8 Set stage 8

Edit Contact /Coil ﬁl

_®@_

@ —S8elect Coil MO, ———————— —Output Type ——

< -  Besen
P Il 'I 1
@ ] i gec O F
—Function
@ Hode I 'l
@ No HMode
Select 1~8:|1 =] ID
Current walue: IDDDDD ms IDDDDD ma
Pl Preset valus: (00010 ns  [0000S w3
O
14
T34 00005 = Select input points: (High->Low bhit)+1
12-0onin (|I 153 | I A N Y | I

0):4 | Cancel |
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Data Link/Remote I/O Instruction (SG2-20Vxx Models Only)

The SG2-20Vxxx transistor output models include the capability to link additional SG2-20Vxx units via the RS-485
connection terminals.
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 smatrt relay.
Up to 2 additional SG2 units can be configured as Remote 1/0O nodes, and linked to one Master smart relay.

Symbol [Description Selectable Points Range
@ |Mode setting (1, 2) 1:sending 2:receiving Inputs 11-IC /i1-iC
@ |[Set the send/receive points(1-8) Outputs Q1-Q8/91l-g8
(® Set the send/receive points Auxiliary coil M1-MF / m1-mF
@  Send/receive memory list location Expansion inputs X1-XC /x1-xC
® |/O link output terminal (L1-L8) Expansion outputs | Y1-YC/yl-yC

instructions.

S

Memory List Location

W1~W8

W9~W16

W17~W24

W25~W32

W33~W40

W41~W48

W49~W56

N0~ W DN RO

W57~W64

Note: Only one “Mode 1 Send” Data Link instruction (L1-L8) is allowed per
Master smart relay. All other Data Link instructions must be “Mode 2 Receive”

@_

@

@

The Mode 2 Receive memory range is determined by the Controller ID. Each
controller ID is allocated a range of 8 I/O points (Wx-Wx) that can be read into the
Master smart relay using a DataLink instruction. The adjacent table show the

memory range of Wx locations associated with each controller ID.

The Data Link instruction below is setup for Mode 1 Send where the Master smart relay
is sending 5 I/O points of Inputs to each connected Slave smart relay. The starting Input

is 103 with the resulting range of 5 sending inputs equal to 13 — I7.

1
3 103-07
Ooad L1
wi9-13

Edit Contact /Coil

—Select Coil NO.

output Type ——

[ { Beset
L ] (s
i gec O E
—Function
Mode |1 vl [1~21
Send
Coil WO, :|IO03 -
Jelect 1~8:|5 VI

From IIDS—D'? | To|m09—13 =

Direction Set

(

Reset Input

Contactl v”

B

Cancel |
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Example 1. Data Link Mode 1

Set =1, =5set asthe initiate of I3, the state of actual sending terminal I3~17 is sent to memory

list; the controller ID = 3, the state of corresponding memory list position W25~W32, and relationship of
sending terminal is as below:

(D=1, @=3, @=13~-17, ID=3(&:W25-~W32)
Memory List Position W25 W26 W27 W28 W29 W30 W31 W32

Corresponding receiving + * + + + + + +

or sending termamanl K I e I7 0 0 0

Example 2: Data Link Receive mode 2

Set =2, =5 set asstartfrom M3, set as start from W17, when enabling the Data Link, the
state ‘ON/OFF of M3~M7 is controlled by the state of memory list position W17~W21.

D=2, @=5, @=M3-M7, @:W17-W21l
Memory List Position W17 WIS W19 W20 W21

Corresponding receiving YoV oy + \
or sending termanianl M3 M4 M5 M6 M7
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Chapter 5: Function Block Diagram Programming

FBD Instructions

Note: FBD program can only be edited and modified in 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.

Function Block Input Output Coil Range
Input [ 101~10C(12)
Keypad input z Z01~204 (4)
Expansion Input X X01~X0C(12)
Output Q Q Q01~Q08(8)
Expansion Output Y Y Y01~Y0C(12)
Auxiliary M M MO01~MOF(15)
Knob N N NO1~NOF(15)
HMI H HO1~HOF(15)
PWM P PO1(1)
SHIFT S S01(2)
I/0 LINK L L01~L08(8)
Logic /Function B B01~B99(99)
Normal ON Hi
Normal OFF Lo
No Connection Nop

Coil Block Instruction

e BT

1
T
!
1

@ —»i[N o PHQ oL

Input Terminal ‘\

@ Dutput Ceil Bl

ock

@Dutput Coil Type

|
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PWM Function Block
The PWM output terminal ‘Q1’ can output 8 PWM waveforms. (Only provided for transistor output version)

Enable input: —s.
Nop r————n
P Nop | I
2= INop{Bl01 |
S p Lm———4

PWM Function il

—Function
Ftd
—=T—
gw2 8wz Swl T {ms) tims)
] ] ] IEI
o o0 1 |l IE'

m=—m | 0 1 D0
- [ —
HE—

]

1 0 |l |D
1 0 1 |l |D
1 1 0 |l |D
101 1 |1 |c|

—dymbol:

[w)e I Cancell
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SHIFT Function Block

Input termmal descraption

r—=—=-—"—"
Enable mput — [N o p | |
S01
N o
Shiftinput —> |[NCP1jgOo! |
)
()shift code  (2)Shift type
SHI FT 0 1 o
e =5 Symbol |Description
B R 4 @ SHIFT code (Total 1 group)
\IMY_P__E‘L,, L @  |Setoutput type (Q, Y)
"::-ﬁ(ﬁ 'M_:""'S '““'::-::1 ® Set output shift number (1-8)

@ Shift number

(2= ¢ , @) 5 Shift ouput range: Q1~Q5

Enable

sininpr | [ L[ L[ LU L LU LT LU
or _]]

Q2
03

O
o5




Chapter 5 FBD Programming

Logic Block Instructions

@ Lagie Type

o '-.\\ P .
NOP- {(AND} |
) . e,

__If

}
= ", Logic Block 3/H
& : B 0 1)‘,;@ ogic Block 3
r— Q. —dl o>

——

kB OS5

@ Input Ternimal\
NoPY
1‘\‘1\0 ,BI;_L_
AND Logic Diagram
FBD:
F— —— Bxx
1014 AND |
102 FB yy
I03-L— —

101 And 102 And 103

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

AND (EDGE) Logic Diagram

FBD:

F— —_B=x x
1014 AND | N
1024 “-I_|—Byy
I 03-L1— —-

101 And 102 And 103 And D

LADDER:

SRR

LADDER:

101

(R

!

®

Connect with
Hext Function Block

—
]
—

=
(]
(sl

un

Ex z

i~
]
ey

102 103

—
[}
[sxl

1

[+ g -]

Note The input terminal is NOP which is equivalent to ‘Hi’

EO1

BOZ
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NAND Logic Diagram

LADDER:

10

1

—
]
=

[~
(]
(]

EO3

FBD:

F— __Bx x
I01{NAND |
1024 FByy
103L— —d

Not(101 And 102 And 103)

- :

o

103

—H’—'—

Note The input terminal is NOP which is equivalent to ‘Hi’

NAND (EDGE) Logic Diagram
FBD:

F— __IBXX
I01{NAND |
1024 UI_|—Byy
103 4+L—  —d

Not(101 And 102 And 103) And d

LADDER:
101

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

OR Logic Diagram

LADDER:
101

HAHD

1

i~
(]
=

—
[}
[

EO4

HiHD
1

|

(- -]

i~
]
ey

FBD:

F— __Bx x
1014 OR |
1024 FByy
103L— —d

- 10

I

2

03:

—
[}
[sxl

1

[+ g -]

BOS

101 or 102 or 103

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

NOR Logic Diagram
FBD:

Bx x
r— -

1014 NOR |

1024 FByy
103L— —d

Not ( 101 or 102 or 103)

LADDER:

S "

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

i~
(]
=

—
[}
[

EO6

i

1

(- -]
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XOR Logic Diagram

FBD: LADDER: 101
- 101 i02 E| .
X X

. N
1014 XOR | - i01 102: =
1024 FByy 4*___”__

L —

101 Xor 102

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

SR Logic Diagram

FBD: LADDER:
- 101 xx 105
T -0 B
RS | - 102 .94 = Ioe E
102+ FByy —----- 0, E|
L— —

Logic | 101 | 102 | Bxx
Table |0 0 holding

0 1 0
1 0 1
1 1 0

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

NOT Logic Diagram

FBD: LADDER:
r— —oBxX i01 XX . s
1014 NOT | S | SS—— Q‘ _ E
| FByy
L— —
Not 101

Note The input terminal is NOP which is equivalent to ‘Hi’

Pulse Logic Diagram
FBD: LADDER:

rP —q Bxx 101
UL |, HE- 0

I_|_\_ FByy

L—— |

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

@ Funection Type
IIII - ES
& B o (@
- = \ — o

) i R The code of the
@ Input Terminal —Jw fE n \1I4 ,"z
L

, | BLOCEK 12 auto
i distributed the first
=0 ursed code.

@ Set FParameter — HP a'__d_e’l'_L_ T —d f

5 Conmect with
Hext Function Bolck

The function blocks are classified into 4 sorts: Time, Counter, RTC Comparator ‘R’ and Analog Comparator ‘G’. The

Operation Fundamental is similar to LADDER Function Block’s.

Common Counter Function Block

(1) Counter Mode 1
Counting Input
Up/Down Counting

Reset
Counting Parameter

N N

(2) Counter Mode 2
Counting Input
Up/Down Counting

Reset
Counting Parameter

R R

Cnt-—T1—

1‘/’4:-II|_
Re s | I-Byy

Par-L

Cnt-—T1— BXX

+/~lr-|I|_
Re s | I-Byy

Par-L+ }

mode: 1
Counter: 1
Cur Walue: [
Pre Walue: 100

mode: 2
Counter: 2
Chuar Walue: 0
FPre Value: 128

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

(3) Counter Mode 3
Counting Input
Up/Down Counting

Reset
Counting Parameter

Vi 4

Note:The”PD"means the current value will be retain until the power recover.

Cnt-—r1r— BXX

1‘/~lr-|J_|_
Re s | I-Byy

Par-L PD

J=]1K]

mode: 3
Counter: 3
Cur Walue: 0
Pre Value: 135
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(4) Counter Mode 4
Counting Input
Up/Down Counting

Reset
Counting Parameter

(5) Counter Mode 5
Counting Input
Up/Down Counting

Reset
Counting Parameter

Note:The “C”means that will keep the current value in 0 during the Reset pin be enable.

(6) Counter Mode 6
Counting Input
Up/Down Counting

Reset
Counting Parameter

High Speed Counter Function Block

(1) Counter Mode 7
High counting input
Enable Input

Reset
Counter Parameter

Note

(2) Counter Mode 8
High counting input
Enable Input

Reset
Counter Parameter

Note

V4 4 R R

R RN

%
_)
%

_)

%
%

9

Cnt-—T1— BXX

{‘H/-IILI
Re s | FByy

Par-+ P 4

Cnt-—T1— BXX

1‘/’4:-II|_I
Re s | FByy

Par-L1C)} -

Cnt-r— BXX

+/~lr-|I|_
Re s | FByy

Par-tc)prp 4

Cnt-—rT— BXX

E n -IJ_|_I
Re s | FByy

Par-1t1/HZ 4

High speed input terminal 11,12

Cnt-—1r—

E n -IJ_|_I
| | FByy

Par-Lt2/HZ 4

High speed input terminal 11,12

EB04

mode: 4
Countet: 4
Cur Walue: 0
Pre Value: 144

BOS

mode: 5
Counter: 5
Char Walue: 0
Pre Value: 153

BOé

mode: &
Countet: 6
Cur Value: 0
Pre Value: 266

BO7

mode: T
Counter: ¥

Cur Value: 0
Pre Walue: 3777

mode: &
Counter: &
Fixed Time: 1.00
Tppet: 5258
Lower: 42555
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Timer Function Block

(1) Timer mode 0 (Internal coil Mode)

Enable Input —

F- __IBXX

En | L |
I—|_\—I-B:~’3.r

-

L_T -

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

Enable Input —

Timing Parameter _s

F— __IBXX
En | L
| t|| FByy

Par-1— —-

(3) Timer mode 2 (ON-Delay B Mode)

Enable Input —

Reset —
Timing Parameter

F— __IBXX
En 4 L0 L1
Resd____| FByy
Par-L ||—|

(4) Timer mode 3 (OFF-Delay A Mode)

Enable Input —

Reset —
Timing Parameter _

F— __IBXX
En 4 ||

Re s FByy

Par—'—l tl—'

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

Enable Input —

Reset —
Timing Parameter

F— __IBXX
En 4] ||
Res FB yy

Par-Ll |t|_|

B0l

mode: 0
Timer: 1

B2

mode: 1
Timer: 2
Cut Waluel: 0.00
Pre Valuel: 1.00

BO3

tmode: 2

Timer: 3

Cur Valuel: 0.00
Pre Waluel: 20.00

B04

mode: 3
Timer: 4
Cur Valuel: 0.00
Pre Valuel: 333

B0

&

mode: 4

Timer: 5

Cut Valuel: 000
Pre Waluel: 4000
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(6) Timer mode 5(FLASH A Mode)

Enable Input —

Timing Parameter _

F— __IBXX
En 4] |
||||| FByy
4

Par-L

(7) Timer mode 6(FLASH B Mode)

Enable Input —

Reset —
Timing Parameter _

F— __IBXX
En A4 |
Resd____ | FByy
Par—'—ll || -

(8) Timer mode 7(FLASH C Mode)

Enable Input —

Timing Parameter _

F— __IBXX
En A |
I|| | FByy
4

Par-L112

RTC Comparator Function Block

(1) RTC Mode O(Internal

Coil)

Enable Input —

- __IBXX

En 4| L
|—|_|—I-By3’

4

L_R _

(2) RTC Mode 1(Daily)

Enable Input —

RTC Parameter _

Ela

mode: 5
Timer: &
Cur Valuel: 000
Pre Valuel: 5.00

B

mode: &

Titner: 7

Cur Valuel: 000
Fre Valuel : aa.00

BOZ

tmode: T
Titmer: &
Cur Waluel: 0.00
Pre Valuel: 700
Timer: 9
Cur Walue2: 0.00
Pre Valuel: 800

=11}

mode: 0
RTZ: 1

BO2

mode: 1
RTC: 2
Mo -= FR
On &0
Dff: 17:0



Chapter 5 FBD Programming

(3) RTC Mode 2 (Continuous)

Enable Input —

RTC Parameter _

r— L

En 4 @© |

Par-+ ww 4

I| | FB ¥y

BO3

mode: 2
RTC: 3
MO =34
D70
Off: 19:0

e

(4) RTC Mode 3 (Year Month Day)

Enable Input —

RTC Parameter _

r— L

En 4 @© |

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

Enable Input —

RTC Parameter _

Analog Comparator Function

mode: 3
| _| |_ FByy RTC: 4
L N On 07522
Par MD Off 02.6.23
BO5
F— —n Bx x
L ey
Par-l 3058 M| [ ]
2:5:20
Block

(1) Analog Comparison Mode 0 (Internal coil)

Enable Input —

(2) Analog Comparison
Enable Input —
Analog Input

9
Analog Input —
Reference

En-r- -9

L

Ij__LFByy
-

Bx x

Re flay+R-

L_g -
Mode 1
E0Z
. —— = Bx x
Ax HAy-R |
mode: 1
Ay A <sAx<|Byy Con Vel 000

Cur VWalued: 0.00
RefWalae: 1.00
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(3) Analog Comparison Mode 2

Enable Input > |En —T— —- Bxx
Analog Input — [Ax HAx |
Analoglnput —» |[Ay 4 =Ay }Byy
Reference _3 |R e f L N
(4) Analog Comparison Mode 3
Enable Input = |En —T— —- Bxx
Analog Input — |[Ax - Ax |
Analoglnput — [Ay 4 =Ay FByy
Reference _ |R e f L J
(5) Analog Comparison Mode 4
Enable Input = |En —T— —— BXX
Analog Input — |[Ax HRef |
| ZAx FByy
Reference _y |R e f L a
(6) Analog Comparison Mode 5
Enable Input — [En —+— — Bxx
Analog Input — |[Ax - Ref |
| <Ax }Byy
Reference _ |R e f L N

mode: 2
Analog 3

Char Valuel: 0.00
Char ValueZ: 0.00
Fef Walue: 2.00

Bo4

ode: 3
Analog 4

Cur Valuel: 0.00
Cur Value2: 0.00
Fef Value: 3.00

B

mode: 4
Analog: &

Char Valuel: 0.00
Fef Value: 4.00

Bé

ode: 5
Analog:

Cur Valuel: 000
Ref Value: 5.00
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Appendix  Application Illustration

1. Lighting Control for Staircase

1.1 Requirement for Staircase Lighting

e \When someone goes up-stair or down-stair, the lighting system shall be energized to provide sufficient
luminance.

e  After the walker passes the staircase, lighting system shall be turned off in five minutes automatically or

manually.

1.2 Traditional Lighting Control
There are two traditional controls available:
e Apply pulse relay

e Apply automatic timer to control the lighting system on the staircase

Conventional
Ditribution Box

Lamp

Distribution
Box

F11F switch |1 |2F Switch | [T] | 3F Switch

Components Applied

Switches

Auto lighting system or pulse relay for staircase

Applying the pulse relay as controller for staircase lighting system
e  The lighting is on as long as any switch is turned on.

e  Press any switch again to turn off the lighting system.

Shortcoming: It is a frequent weak point for the person to forget turning off the light at most cases.
Auto lighting control system for the staircase

e The light is on whenever the switch is turned on.

Lighting system shall be turned off in a few minutes automatically or manually

Shortcoming: The user has no way to reset the turn-off time.
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1.3 Apply SG2 in Lighting System
Devices Applied

Q1 Lamp H1

I1(No terminal)  Switch B1

12(No terminal)  Infrared sensor for climbing

Wiring Diagram for Lighting System

AC (N) l
AC {L} 4 T » .

AC DD 2 Nl 5 x A

= g o o lso
%Q§ IF F 2F Infrared sensor
B@d Switch  Sywitch for climbing

Illustrated program using SG2 in lighting system

Ladder & FUNCTION

11 D 01
001 ®_
Bl H1
T1 ]
ooz
1
iZ ol T1 4 E”:”:”:I
o0 O | ooos Lt
B2 H1
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FBD
El H1
I01 E0Z End E0S5 anl
= oo [
o N
| e (|
EZ
I0z E0E E07 E0l E02
MNOT | | | _I
= T
moda: 1
Cur faluel: o
Pre Valuel: 5

2 Auto Door Control

The auto doors are very popularly installed at the entrance of supermarkets, mansions, banks and hospitals.

2.1Requirement for Auto Door Control
¢ |t automatically opens whenever a person is approaching.

® The door remains open for a certain period and closes if no visitor is present.

{Action Sensor

Main Switch
L]

Action Senzor

B
I
—Mﬁff ] ]
Close Lirmit &1 52 M Open Limit
rr W Y

Action Sensor Wain Switch neide
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2.2 Traditional solution

Feference Cirouit

L L L il r
» - 52 \
BIN B2V o\ MCZh o w2 T oweshy
s S2o— Slet g1 T
T * szl wcrl pe T
3 El-j #C] EJ.j ffcf? #et HE
" Open the Doot Open Close  Waiting Time

Whenever B1 or B 2 senses the approach of a visitor, the door is actuated to open. After an elapse of time, B1 or B2
senses no presence of a visitor; MC 4 will close the door.

2.3 Apply SG2 in Door Control System
Applying SG2 in door control system can simplify the circuit. All that one need to do is connect the action sensor,
limit switch and contactor with SG2.

Devices Applied
MC1 main door open contactor
MC2 main door close contactor

S1(NC contact) closing limit switch
S2(NC contact) opening limit switch
B1(NO contact) outdoor infrared sensor

B2(NO contact) indoor infrared sensor

Wiring Diagram and Program with SG2 applied in door control system.
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FBD Operation Flow
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3. Ventilation Control

3.1 Ventilation System Requirement

The main function of the ventilation system is to blow in the fresh air and blow out the waste air as shown in the
below drawing

Ezhausted Gas Blower

¥ :. Fresh Air Blower

Flowr Momtor

e  The room is provided with exhausted gas blower and fresh air blower
e The flow sensor control the blowing in and out operation

e Qver pressure is permitted at no time.
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e The fresh blower will run only if the flow monitor senses that the exhausted gas blower works properly.

e [fany irregularity takes place on air in blower and air out blower, the warning lamp will light.

The control circuit for the traditional ventilation system is shown below:

Eeference Circut

L1

r
= ’w]i v Tmf ! HO5
S

HCS 52 |
5 &3
ﬁfr:;j’ fifrffﬁf.daﬂ? HCd 1 L) H0s H2
Exhausted Gas Fresh Air Operation Error

The ventilation system is wholly controlled by the airflow monitor. If there is no flow air in the room after a

designated duration of time, the system will activate the warning system so the user shall shut off the system.

Devices Applied

MC1 main contactor

MC2 main contactor

SO(NC contact) stop switch
S1(NO contact) start switch
S2(NO contact) air flow monitor
S3(NO contact) air flow monitor
Hloperation indicator

H2 alarm light

Wiring Diagram and Program with SG2 applied in Ventilation System.
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FBD Operation Flow
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4. Plant Gate Control

4.1 Requirements for Plant Gate Control
The main purpose of the plant gate is to control the access of truck, which is manually operated by the gate guard.

Audible Alarm

Pressure Switch L

The door guard controls and oversees the opening, closing of the plant door gate.
e  The stop switch can be activated at any time regardless of the gate in fully open or close condition.

e The alarm light will be activated for 5 seconds in advance before the gate operation.

e  The damper is provided on the gate. Gate closing operation, whenever the damper is contacted by the gate,

stops.
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4.2 Traditional Control Circuit for Gate System

Sogriliaty Cireuit
L |
O3 MCL N M3
=5
HCZEN, WA

= wea | Hes

MO KR ]
¢ H Q-? HCH El]:ifrfﬁ

Open Audible Alarm Open Gate  Close Gate

Devices Applied

MC1 Main Electromagnetic Contactor
MC2 Main Electromagnetic Contactor
SO(NC contact) stop switch

S1(NO contact) open switch

S2(NO contact) close switch

S3(NC contact) open safe damper

S4(NC contact) close safe damper
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Wiring Diagram and Program with SG2 applied in Plant Gate
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5 Counting Control for Packing Machine

Requirement

1) The packing cycle is that it begins counting the finished products in the assemble line, when the counting value
reaches 12, it proceeds packing operation which takes 5 seconds. After finished, it begins a new cycle.

2) It simultaneous counts the finished packs of product.

3) In case of power failure, the counting remains unchanged.

Analysis
1) A transducer is employed to produce the pulse signal when the transducer detects the arrival of a product. A
counter generates an output when the counting value reaches 12 and a timer is employed to have a delay of five
seconds.
2) The counter will be operated in mode 3 or mode 4 in an effort to keep the accurate counting even in case of

power failure.

Devices Applied

I1 counting sensor;

S1 reset the counting value to zero;
MC1 packing
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Wiring Diagram and Program with SG2 applied at for Packing Machine
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