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Programmable Logic Controller (PLC) 3.Logic Programming Features

I 1. Features

The AR-401-PLC Series is a specialized programmable logic controller (PLC) designed for
smart buildings.

It allows for Cloud-based Programming directly through a WEB browser and compatible with
standard Modbus-TCP protocol. It's particularly suitable for integrating central monitoring,
access control, and property management, especially in applications involving SCADA or
SOYAL 701ClientSQL graphical animation control system.

e Built-in HTTP Server allows programming on browser directly, no need for any human-
machine interface.

e Added unique intelligent building logic scheduling functionality, simplifying automatic
management configuration for smart buildings.

e Digital input events can proactively notify the cloud system via TCP and
automatically execute offline emergency processes.

e Built-in Calendar, Holiday, Counter, Timer and multiple DI/DO logic conditions.

e A multi-integration configuration suitable for Automatic Machines, Access Control System,
Equipment Maintenance, and Graphical Control System Integration.

I 2. Hardware Features

e MODBUS-TCP to RTU Gateway X 10which can be used for RTU devices and
analog interfaces

e RS-485 I/0O Expansion Communication Port X 1, allowing for the
expansion of /0O points up to 256 points.

® Built-in Relay Outputs and 16 Optical Isolation Inputs. It can be expanded to a maximum
of 256 Digital Inputs and 256 Digital Outputs

I 3. Logic Programming Features

e Support for Calendar and Holiday Conditions, setting via browser or 701ClientSQL
Interface.

e Logic Schedules: Supports a web-based interface for 64 Logic Schedules.

e Logic Conditions: Hourly / Daily / Weekly / Calendar / Holiday / Timer /

Counter / AND / OR / Edge Trigger Conditions.

e Output Modes: ON/OFF / One Shot / Continue Pulse / Counter / Timer

® Support for 256 DOs, including Actual Digital Outputs(up to 64) and Virtual Outputs.

e Timer : Support for 32 Timers, with the option to select for 0.1 / 1.0 second unit. The
maximum value for a single timer is 65535. The Timer can be connected with series of
Counters, enabling a time duration for more than 3000 years.

® Counter : Support for 32 Counters, with a maximum value of 65535 for each individual
count. The counter can be linked to other counters for usage, allowing for a maximum
count exceed 100 million times.

01 SOYAL TECHNOLOGY CO., LTD
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4-1 Output Mode

. Level Edge
Output Explanation Triggering Triggering
On Closed circuit the assigned DO. Y \Y
Off Open circuit the assigned DO. \Y \Y
* Pulse Closed circuit the assigned DO for specific seconds. A \Y
Cycle Clos.ed circuit and open circuit the assigned DO X Vv
continuously automatically.
Closed circuit and open circuit the assigned DO
Toggle intermittently when condition fulfilled. X v
Timer(TMR) Start counting assigned TMR when condition fulfilled. v A
Reset to zero when condition not met.
Counter(CNT) Incre.a.se/Dec_:rease assigned CNT by 1 when X Vv
condition fulfilled.
2% CNT RST Reset the assigned CNT. A Vv
Pipe Queue output, refer case C-5 for more details. X Vv

*#1. Pulse : Recommended to use Edge Triggering for Pulse Output, because the output time will start as
condition fulfilled; if using the Level Triggering, the output will be closed circuit by condition
fulfilled, but start counting when condition not met.

*2. Timer(TMR) : In actually, Timer support for Level Triggering only, but if you want to compare with the
Edge Triggering, it is available to make a Virtual Output be ON Status, and let this Virtual
Output to be the condition of assigned TMR, then it would be the “DO Level Triggering”.

# 3. CNT RST: Recommended to use Edge Triggering for CNT RST, because the PLC will execute the
reset command continuously when condition fulfilled, therefore, the PLC will reset the CNT
repeatedly until the condition not met when for Level Triggering condition.

4-1-1 Output Time Unit

Description
Fast Click O Time unit of 1.0 second
Fast Click Time unit of 0.1 second

SOYAL TECHNOLOGY CO., LTD
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4. Instruction Table

4-2 Counter/Timer Condition

Output Condition Example Explanation
Join 1 (CNT I#0 |
LESS S = | CNT 000 < CNT 001
Counting EQUA il . ' CNT 000 = CNT 001
Join 2 [EQUA  |#1 |
MORE Join 1 ONT  [#0 | CNT 000 > CNT 001
Join 2 [MORE  |#1 |
LESS Join 1 MR [#0 | TMR 000 < TMR 001
Join 2 LESS  |#1 |
Timing EQUA Join 1 MR [:#0 | TMR 000 = TMR 001
Join 2 [EQUA  [#1 |
MORE Join 1 MR J#0 \ TMR 000 > TMR 001
Join 2 MORE  [#1 |

*#The input field of Counter (CNT) and Timer (TMR) are fixed, Join 1 & Join 2 is the first condition group ; Join 3 &
Join 4 is the second condition group. Join 1/ Join 3 must be the CNT / TMR output mode, and Join 2 / Join 4 must
be the LESS / EQUA / MORE conditions.

4-3 Holiday/Time-related Condition

the action time from 24:01-24:59.

Function Condition Content Remark
In default value, the action time
Time not related |is 24:00, means the logic is not Action Time 24:00
related to the time condition.
For example, you need an infrared sensor
condition to work from 09:00-17:00 only.
Real Time Clock |When you required the logic to be Jo!n 1 ITMR |:#|32 |
Triggering triggered in specific period, then it| Join 2 IMORE  |:#0900 |
(TMR 32) can be set with TMR 32. Join 3 |TMR |;#|32 |
Join 4 LESS  [#1700 \
Time-related
Cemelien For example, the sprinkler should work for one
minute at the 25th minute of every hour.
Action Time 24:25
. . When you required the Ilogic to be Mode |3:F’u|se- - |
Hourly Triggering [triggered in each hour, it could set

out#
Clicks

(¢ Y5 output for pulse 60 seconds.)

03
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Function Condition Content Remark

For example, the sprinkler should start working
on 12:00 every day, and triggered for 3600

seconds.
Action Time 12:00
_ _ Mode '3:Pulse v|
When you required the logic to be
Time-related . . . triggered at specific time on every
Condition Daily Triggering day, it could set the action time Olflt #
from 00:00-23:59. Clicks ‘36[)0 ‘

(*¢ Different to Real Time Clock (TMR 32), Daily
Triggering belongs to Edge Triggering, if you
power-on the PLC at 12:03 or force-closed the
output manually, then Daily Triggering will not
work for this logic condition.)

Weekday The Logic will work on weekdays |1- Below has four example of weekday and
Weekday & Triggering only. holiday logic, kindly refer to it firstly.
Holiday 2. Holiday can be set on WEB or 701ClientSQL.
Related 3. The default value of each day is weekday;
Condition Holiday The Logic will work on holidays when the day is not being clicked as holiday,
Triggering only. then it is weekday.

Schedule-related Conditional Time Settings:

Action Time 24:00 The logic condition Action Time 24:00 The logic condition
Holiday operates on all of Holiday 0 operates only

=i < the holidays. Sun O on weekdays.

Mon O Mon ;

i - e e However, if Monday,
Wed 0 Wed Wednesday, or

Thu O Thu 0O Friday is a holiday,
Fri O Fri the logic will not

ol O Sat C activate.

A : ion Ti 24:00 , .
Action Time 24.00 The logic ﬁg’izz " The logic condition
Haliey condition operates s ¥ operates every day
Sun =) un
- on Monday, Mon of the year. (Default)
it 0 Wednesday and Tue
Wed Friday, no matter Wed
Thu O it is weekday or Thy
Fri holiday. i
Sat O Sat

SOYAL TECHNOLOGY CO., LTD 04
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4-4 Trigger-Related Condition Table

Conditional WEB
Condition | Input/output | configuration Explanation of Conditions
Type
value
DI &Di Close this input point
AND
DO &Do Close this output point
DI & DIiN Open this input point
AND NOT
DO &DoN Open this output point
OR DI |Di Close this input point
_ DO |DO Close this output point
Logic
DI |DiN Open this input point
OR NOT
DO |DoN Open this output point
DI Rising DI MDx Input Point - Rising Edge Trigger
DI Falling DI A.Dx Input Point - Falling Edge Trigger
DO Rising DO AMDXx Output Point - Rising Edge Trigger
DO Falling DO A.Dx Output Point - Falling Edge Trigger

DI Rising Edge Triggering & Falling Edge Triggering and DO Rising Edge Triggering &
Falling Edge Triggering, both using the condition "Dx and ~.Dx for parameter setting.
Therefore, each mode is differentiated by the value:

When the value is between 0 and 255, it represents the Edge Triggering for DI; when the
value is between 512 and 767, it represents Edge Triggering for DO. Related examples are
as follows:

05 SOYAL TECHNOLOGY CO., LTD
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A. DIO (X,) Rising Edge Trigger: When \ B. DO1 (Y,) Falling Edge Trigger: When

the condition is met, it triggers DO5
(Ys) ON.

Values between 0~255 represent input

the condition is met, it triggers DO5
(Ys) ON.

point edge trigger conditions; 0 = X,.

[tem Value

Schedule ' <<|[0 [Goto][>>]

Mode |2:0N/Pulse Pipe v |

out #

Clicks [

Join 1 = #0 |

Join 2 - i#0 |

Join 3 - #0 |

Join 4 |A"Dx [#0 |
Update |

C. Appendix [Table 4-2-1]

Values between 512~767 represent output
point edge trigger conditions; 513 = Y,.

Item Value

Schedule [<<]|0 ||Goto|[>>|
Mode |2:0N/Pulse Pipe v |

out #

Clicks O

Join 1 |- #o |
Join 2 |- #o |
Join 3 |- #o |
Join 4 |2.Dx #513 |

Values between 0~255 represent input point edge trigger conditions; 0 = X,.

MDx(M.Dx) Input Point MDx(M.Dx) Output Point
0 X, 512 Y,
1 X, 513 Y,
2 X, 514 Y,
254 Xos4 766 Y o4
255 Xoss 767 Y s

SOYAL TECHNOLOGY CO., LTD
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5-1 10 Expend Nodes

When AR-401-10/AR-403-10 boards are connected to the CH2 of PLC, they will be
the 10 expansion boards, and the Node ID of each 10 expansion board defines the
DI/DO range, below is the example value of IO expansion board from Node 01 to

Node 15.
RCU Node Addressing Input Qutput Virtual
PLC Onboard 000~016 000~007  000~007  008-~015 (AR401-0808R)
Node 01 (J 016~031 016~031 016~023  023~031 (AR401-1608R)
Node 02 (J 032~047 032~047  032~047 - (AR401-1616R)
Node 03 (J 048~063 048~051 048~051 052~063 (AR403-0404M)
Node 04 (J 064~079 064~079  064~071 072~079 (AR401-1608R)
Node 05 (J 080~095 080~095  080~-087  088~095 (AR401-1608R)
Node 06 (J 096~111 096~111 096~103 104~111 (AR401-1608R)
Node 07 (J 2127 112=127 112~119 120~127 (AR401-1608R)
Node 08 (J 128~143 128~143 128~135 136~143 (AR401-1608R)
Node 09 (J 144~159 144~159 144~151 152~159 (AR401-1608R)
Node 10 (J 160~175 160~-175 160~167 168~175 (AR401-1608R)
Node 11 (J 176~-191 176~191 176~183 184~191 (AR401-1608R)
Node 12 () 192~207 192~207 192~199  200~-207 (AR401-1608R)
Node 13 (J 208~223 208~223  208-215  216~223 (AR401-1608R)
Node 14 [ 224~239 224-239  224-~231 232~239 (AR401-1608R)
Node 15 (J 240~255 240~255  240~247  248-255 (AR401-1608R)
| Update |

2 The PLC Series can be paired with all of the AR-401-10/AR-403-10 expansion boards, but please
notice the DI/DO range follows the Node ID of IO expansion boards.

> For instance, Node 01 AR-403-10-0404P connect to PLC, the DI is 000~003, the Actual Output is
000~004, the Virtual Output is 005~015.

2 For instance, Node 02 AR-401-10-1608R connect to PLC, the DI is 016~031, the Actual Output is
016~0283, the Virtual Output is 024~031.

> For instance, Node 03 AR-401-10-0016R connect to PLC, there has no any DI, the Actual Output is
016~0283, the Virtual Output is 024~031.

> When designing a PLC configuration, it is recommended to place multiple independent PLCs for each
area, do not connect too many 10 expansion boards to one PLC unit, this offers several advantages:

1. Improved Operation Speed
Since 10 expansion boards communicate with the PLC via RS485, excessive distance or too many
10 expansion boards may reduce communication performance. Independent PLCs avoid this issue,
ensuring faster logic operations.

2. Enhanced System Reliability
With multiple independent PLCs, a failure in one PLC will not cause the entire system to stop operating.
This increases the system robustness and minimizes the downtime.

07 SOYAL TECHNOLOGY CO., LTD
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e O O O

RCU Node Addressing Input OQutput Virtual
PLC Onboard 000~-016 000~-007 000~-007 008-015 (AR401-0808R)
Node 01 [ 016~031 016~031 016~023 023~031 (AR401-1608R)
Node 02 [ 032~047 032~047 032~047 -—~---(AR401-1616R)
Node 03 [ 048~063 048~051 048~051 052~063 (AR403-0404M)
Node 04 [ 064~079 064~079 064~071 072~079 (AR401-1608R)
Node 05 (J 080~095 080~095 080~087 088~095 (AR401-1608R)
Node 06 (J 096~111 096~111 096~103 104~111 (AR401-1608R)
Node 07 (O 112~127 112~127 112~119 120~127 (AR401-1608R)
Node 08 [ 128~143 128~143 128~135 136~143 (AR401-1608R)
Node 09 (O 144~159 144~159 144~151 1562~159 (AR401-1608R)
Node 10 (O 160~175 160~175 160~167 168~175 (AR401-1608R)
Node 11 OJ 176~191 176~191 176~183 184~191 (AR401-1608R)
Node 12 [ 192~207 192~207 192~199 200~207 (AR401-1608R)
Node 13 (J 208~223 208~223 208~215 216~223 (AR401-1608R)
Node 14 [ 224~239 224~239 224~231 232~239 (AR401-1608R)
Node 15 (O 240~255 240~255 240~247 248~255 (AR401-1608R)
Update

€@ RCU Node : Select Node ID

9 Enable the extension board while relevant Node ID is checked.

QAddressing : Addressing range

@ Input : Actual Input (DI)

eOutput : Actual Output (DO)

@ virtual : Virtual Output (DO)

> Note: The product model behind the virtual output point is for reference only.
Please refer to the actual device connection status for the actual points.

a Update: Press the "Update" button to update the settings.

QThis field represents the actual number of connected 10 expansion board points.

SOYAL TECHNOLOGY CO., LTD 08
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5. Interface Overview

[Table 5-1-1] 256DO Configuration Table :
DO points not connected to an extension I/O board can be used as virtual output points, with

statuses mirroring those of actual DO points:

DO Actual Output Points

Virtual Output Points

. Point |Assigned Points
Device Cod Point
ode | Foints ' o | 1 |2 | 3|4 |5|6|7|8|9]|10[11]12]13|14]|15
PLC- )
0808R DO8 | Yo|Y:| Yo | Ys| Ys|Ys|Ye|Yr|Mg| Mg MMy [Miz|Mis| Mg |Mys
PLC 0~15
PLC-
1616R DO:16 | Yo | Yq | Yo | Yo | Ya|Ys|Ye|Yr|Ye| Yo |Yio|Yir|Yiz|Yis|Yia|Yis
|O-
Node1 1608R 16~31 DO:8 | Yig| Yi7| Yig | Yio | Yao | Yoi [ Yoo | Yag | Moy | Mas | Mg | My | Mg [ My | Mg | M4
1O-
Node2 1616R 32~47 | DO:16 | Yao| Yag | Yau | Yas | Yao | Yar | Yaa| Yao | Yao | Yar | Yaz | Yas| Yaa | Yas| Yas | Yar
1O-
Node3 0404P 48~63 DO:4 | Y| Yao| Yso | Ys1 | Msz|Msg|Msy[Mss| Mss | Ms; [Msg | Msg | Mgo | Mg | Mgz | Mgg
1O-
Node15 0016R 240~255| DO:16 |Youo|You1|Youz| Yous| Yoaa|Yous|Yous| Your| Yous| Youo| Yoso| Yos1| Yaso|Yosa| Yosa|Yoss

09
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[Table 5-1-2] :

The WEB PLC mainboard connects to three 1/0 expansion boards: AR-401-10-1608 (Station
No. 001), AR-403-10-0404 (Station No. 002), and AR-401-10-0016 (Station No. 003).

The WEB PLC does not have an actual station number. When connecting with
701ServerSQL, simply select an available station number slot, check it, and enter the IP of
the WEB PLC.

The station numbers for I/O expansion boards range from 001 to 015, with a maximum of
15 I/0 expansion boards. The station numbers of the expansion boards should be adjusted
according to their manuals. For example, AR-401-10-1608 uses the dip switches on the
panel; AR-403-10-0404 uses Commview to modify the station number.

X Point Code = I/O Expansion Board Station Number*16 + (N - 1), where N = the relay
number or the input point number on the board.

Blue: Actual Input Points (Xn) / Black: Invalid Input Points (Non-existent) /
Green: Actual Output Points (Yn) / Red: Virtual Output Points (Mn)

WEB PLC I/0 Expansion | /O Expansion | /O Expansion
Mainboard Board Board Board
Node ID 000 001 002 003
Name |AR-401-PLC-0808R|AR-401-I0-1608R|AR-403-10-0404P|AR-401-10-0016R
Item DI DO DI DO DI DO DI DO
0 Xo Yo X1s Yie Xao Ya N/A Yis
1 X Y, Xi7 Yiz7 Xas Yas N/A Yao
2 X, Y, Xig Yis Xas Yas N/A Yso
3 Xs Y3 X19 Y19 X35 Y35 N/A Y51
4 X, Y, Xz 5 N/A Mae N/A Ys,
5 X Ys Xo1 3 N/A M, N/A Yss
6 Xs Y ) O \ N/A Maq N/A Y,
7 X, Y, Xos Yo, N/A Mo N/A Yss
8 N/A Mg X4 M., N/A Mo N/A Yo
9 N/A M, Xos M,s N/A Mg N/A Ys,
10 N/A Mo Xos Mg N/A My, N/A Yes
11 N/A M, Xo7 M, N/A Mys N/A Yso
12 N/A M, Xog Mg N/A M, N/A Yeo
13 N/A M, Xog M. N/A M,s N/A '
14 N/A M, Xz0 Mz N/A Mys N/A Yeo
15 N/A M;s Xa1 M, N/A M,, N/A Yes

SOYAL TECHNOLOGY CO., LTD 10
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5-2

10 Schedule

You can review the programmed list that has been configured.

Schedule | << |[0

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1

000
001
002
003
004
005
006
007
008
00¢
010
011

ON
ON
ON
ON
ON
ON

000
001
002
003
017
018

Cycle 005
Cycle 007
OFF 007

ON
ON

016
019

Timer 000

002:025Y
015:001Y

b 4

=< < < <X BB < < < <<

[ Renew ][ >>

Y4

<AL AL LKL KKK

Y

= K R ¢

w

< << << < <<=

)

= <~ < B < < ==

Y

<< < <<<<=<=<=<<=<
< < < << <<<=<=<=<

Y

Y

=< < < < [EEd < <<

24:00
24:00
24:00
24:00
24:00
24:00
24:00
24:00
24:00
24:00
24:00
24:00

Join 2 Join 3 Join 4

--:000 ---:000 TMR:000 LESS:005
TMR:000 MORE:003 TMR:000 LESS:030
TMR:000 MORE:015 TMR:000 LESS:025
TMR:000 MORE:025 TMR:000 LESS:035
TMR:000 MORE:008 TMR:000 LESS:017
TMR:000 MORE:013 TMR:000 LESS:022

---:000 --:000 ---:000 ~*Di:000
---:000 --:000 ---:000 ~Di:000
-—-:000 ---:000 ---:000 ~*Di:001

TMR:000 LESS:012 |D0:031 -—-:000
TMR:000 MORE:018 TMR:000 LESS:027
TMR:000 LESS:050 ---:000 ---:000

11
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5-3 Schedule Setting

Schedule [<<|[0 | Goto | >>|

[ Schedule ] : There are a total of 64 sets of IO Schedules available for using,
from 0 to 63.

| Clear |

[ Clear ] : Clicking this button will clear all settings for this schedule.
Remember to use the "Update" button to update the new
logic setting.

Mode 2:ON/Pulse Pipe v P_ulse(!:n pe Queu_e)/Cyc_Ie/T Qggle accept Timed/Edge

ONome triggering only. Pipe switch is M255

1:0FF

3:Pulse

4:Cycle
[S:Toggle

6:TIMER

T:CNT Inc

8:CNT RST

9:CNT Dec

[ Mode ] : There are several different output modes available to select.

* OFF : Let the specified DO to an open-circuit state.

« ON/Pulse Pipe : There has two modes in current:
a. ON Mode(Standard):

Let the specified DO to an closed-circuit state.
b. Pipe Mode(Unique):
Activate the pipe output mode, when DO255 (M255) virtual output is ON.

XX For detailed operations, please refer to section_.C-5 Queue Output (Pipe Output).

SOYAL TECHNOLOGY CO., LTD 12
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* Pulse : Let the DO be closed circuit for specific seconds.
> Enter the duration time in “Clicks” field, the range of value is from 1 to 65535.

» Cycle : Let the DO continuously alternate between closed circuit and open circuit with
assigned time.(Only applicable for Edge Triggering)

Mode |4:Cycle v|
out #
Clicks 1003:002 |

X Enter the duration time in “Clicks” field, the front value represents the closed circuit
time, and the back value represents the open circuit time, the range of value is from 1
to 65535.

» Toggle : Let the DO alternate between closed circuit and open circuit when triggered.

* TIMER : here are total of 32 Timers available to use, from Timer O to Timer 31. The
Timer will start running when the logic condition is fulfilled; stop running and return to
default value when the logic condition is unfulfilled.

X Timer has count range from 0-65535, can pair to the Counter logic to achieve more
count requirement, kindly refer to C-7 Create a 24-hour Clock by Timer & Counter.

X There has a special function for Timer 32, the Real Time Clock function, when you
required the logic to be triggered in specific period, then it can be set with TMR 32.

For example, you need an infrared sensor condition to work from 09:00-17:00 only, it is
available to set the condition of 09:00 < Timer 32 < 17:00 as below.

. Time 00:28 will be value 28 or 0028 Join 1 TMR  [#32 |
: : Join 2 MORE  [# 0900 |
« Time 07:50 will be value 750 or 0750 i
Join 3 ‘TMR # 32 |
- Time 13:52 will be value 1352 directly Join 4 LESS #1700 |
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X Timer can be forward counting or reverse counting (countdown). The Timer will count
forward when input O as default value; The Timer will count reverse when input positive
integer as default value.

Mode 6:TIMER v| Mode |6:TIMER v
Out # 1 Out #
Clicks 0 | Clicks 1300 |

e CNT Inc/ CNT Dec / CNT RST: The PLC has a total of 32 Counters, from Counter O to
Counter 31. When the logical condition is fulfilled, the Counter will increase / decrease
the value by one.

X Counter has the maximum value of 65535, can pair to the other Counter logic to
achieve more count value requirement, kindly refer to C-7 Create a 24-hour Clock by
Timer & Counter.

X Counter can be forward counting or reverse counting. “CNT Inc” for forward
countingand “CNT Dec” for reverse counting

XThe default value is set with “CNT RST” , for example, if we want the Counter 1 to
count forward by zero, then the setting is as below,

Schedule | << |0 | Goto][>>| Schedule << | Goto || >> |
Mode |7:CNT Inc v/ Mode 8:CNTRST |
out # out #

Clicks 0 |

SOYAL TECHNOLOGY CO., LTD 14



SOYAL Operation Manual
Programmable Logic Controller (PLC) 5. Interface Overview

If we want the Counter 2 to count reverse by one hundred, then the setting is as below,

Schedule |<<]|0 || Goto || >> | Schedule | <<][1 [Goto]|>>]

Mode '9:CNT Dec v/ Mode 8;CNTRST  ~|

Out # 2 Out #
Clicks

out# [0 |

|0#(0~255), TMR/CNT #(0~31)

[Out # ] :The “Out #” field is available to input the value for Digital Output(DO)
from 0~255, Timer from 0~31, Counter from 0~31.

X Output value from 0~255 has included the Actual Output & Virtual Output,
including the Output from Main Board PLC to IO Expansion Boards. It is available to
refer to 5-1 10 Expand Board for more details.

Clicks 0

Pulse(1~65535) or Cycle(1~255:1~255)

[ Clicks ] : The “Clicks” field is available to input the value for seconds and times,
when select “Pulse”, “Cycle” and “Timer” output, the number means the seconds,
the details please refer to the 7.Case Study or “Pulse” / “Cycle” relevant examples.
When select “Counter” output in “CNT RST’ , the number means the default
value of specific “Counter” .
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Fast Click [
0.1 or 1.0 Second

[ Fast Click ] : When checked, the Clicks will be in units of 0.1 seconds. If
unchecked, the Clicks will remain in units of 1 second.

Action ] Whole day(24:00),per Hour(24:01~-24:59),0therwise
Time @ is Time Edge event

[ Action Time ] : Divided into three settings

a. When filled in with 00:00-23:59, it represents triggering this schedule at a fixed time point
every day.

b. When filled in with 24:00 (default value), it means that the 10 trigger of this schedule is
not related to time

c. When filled in with a time point between 24:01 and 24:59, it will activate at a fixed time

every hour. For example, filling in 24:15 means the output will be triggered every hour at
15th minute.

SOYAL TECHNOLOGY CO., LTD 16
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Holiday /] - None

Sun &Di (&DiN) AND Di(Not)

Mon &Do (&DoN) AND Do(Not)

Tue |Di (|DiN) OR Di(Not)

Wed |Do (|DoN) OR Do(Not)

Thu AMDx (*.Dx) Di(0~255),Do(0~255=512~767). Rising(Falling)
Fri /] TMR /CNT Timer or Counter

Sat LESS /EQUA/ MORE vs. C/T Value

[ Holiday/Weekday ] : The PLC includes a holiday editing page that allows you to
define specific dates as holidays.

[ 10 Expend Nodes ] [ 10 Schedule ] [ Schedule Setting ] [ Clock ] |[ Holiday ]

After completing the Holiday Setting, we can define the logic condition is available
to operate on weekday only / holiday only / weekday or holiday / every day.

Schedule-related Conditional Time Settings:

Action Time 24:00 The logic condition Action Time 24:00 The logic condition
Holiday operates on all of Holiday O operates only

alm % the holidays. Sun - on weekdays.

Mon O Mon :

Tue 0 = = However, if Monday,
Wed O Wed Wednesday, or

Thu 0 Thu 0O Friday is a holiday,
Fri O Fri the logic will not

=t - Sat 0 activate.

P . ion Ti 24:00 : .
Action Time 24:00 The logic ﬁ‘;tliiz:;'me The logic condition
Holky condition operates i operates every day
Sun O un
NG on Monday, Mon of the year. (Default)
Tiie 0 Wednesday and Tue
Wed Friday, no matter Wed
Thu O it is weekday or Thu
Fi holiday. ik
Sat O Sat
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Join 1 [— [#0 ] (0~253) CT#200~231 for CNT/TMR vs CNT/TMR (0~31)
Join 2 = l#0 ] (0~255) CT Value or CT#
Join3  [TMR  [#0 ] (0~255) CT#200~231 for CNT/TMR vs CNT/TMR (0~31)
Join 4 [LESS  |#5 | (0-255),*Edge Here  CT Value or CT#

[ Join 1-4] :Join 1- Join 4 is the condition field, here provides the rules and
example for each condition

1. When having multiple conditions in one schedule, there has the logic priority
required to be followed, the sequence is Timer/Counter > OR > AND.

X Edge Triggering has the priority same to Timer/Counter, but it is fixed to be set in
Join 4, so the PLC will automatically arrange the logic priority, no need to
consider by yourself, below is an easy example,

Wrong example Correct example
Item Value Item Value
Schedule [«<]l0 |[Goto][>>] Schedule [=<][0 [Goto][>>]
Mode Mode
Out # i Out #
Clicks O Clicks O
Fast Click O Fast Click O
Action Time Action Time
Holiday Holiday
Sun Sun
Mon Mon
Tue Tue
Wed Wed
Thu Thu
Fri Fri
Sat Sat
Join 1 [&Do [#3 \ Join 1 [TMR |#0 \
Join 2 [TMR  |#0 | Join 2 IMORE  #30 \
Join 3 [MORE  |#30 \ Join 3 |&Do #3 \
Join 4 [vDx  |#0 | Join 4 ADx  [#0 \
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From the picture above, we can guess the programmer want to trigger DO1, and the
conditions are DO3 is ON, Timer 0 is more than 30 seconds and DIO get the Edge
Triggering.

But the error content is

a. &Do should be placed in final condition, but there has Edge Triggering is the
condition, occupied the Join 4, so &Do should be placed in Join 3.

b. Timer (TMR) is fixed to be set in Join 1 & Join 2 or Join 3 & Join 4.

Hint:
In actually, PLC support 64 Schedules, most of cases will not use all of them,

therefore, it is available to utilize more Schedules to simplify the priority of setting
logic with Virtual Outputs.

When using the PLC AR-401-PLC-0808R, the DO8-DO15 are Virtual Outputs,
which can be utilize directly.

Step1. Separate the conditions and make them to be the Virtual Outputs.

ltem Value Item Value Item Value

Schedule [<«<]lo |[Goto|[>>  Schedule [<<] [Goto|[>> Schedule [<<][2 Goto|[>>]
Mode Mode Mode

Out # 8 Out # N Out #

Clicks 0 Clicks o Clicks o

Fast Click o Fast Click o Fast Click O

Action Time Action Time Action Time

Holiday Holiday Holiday

Sun Sun Sun

Mon Mon Mon

Tue Tue Tue

Wed Wed Wed

Thu Thu Thu

i Fri Fri

Sat Sat Sat

Join 1 TMR  |:#0 | Join 1 l&Do  [#3 | Join 1 = #o \
Join 2 IMORE __|:#30 | Join2 == H#0 | Join 2 [ #o \
Join 3 = #0 | Join 3 = H#0 | Join 3 = #0 \
Join 4 [= #0 | Join 4 = i#0 | Join 4 EEE \
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Step2. Combine the conditions of Virtual Outputs.

ltem Value

Schedule [=<] Goto |[>>]
Mode

Out #

Clicks o ]

Fast Click 0

Action Time

Holiday

Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1 [&Do |#8 |
Join 2 [&Do [#9 |
Join 3 [&Do 410 |
Join 4 [ [#0 |

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4

000 ON (Pipe) 008 0 LG Y Y O 24:00 TMR:000 MORE:030 -—-:000 —:000
001 ON (Pipe) 003 0 = VY Y Y QA 24:00 &Do:003 -—-:000 -—-:000 —:000
002 ON (Pipe) 010 0 = DY Y Y i 24:00 ---:000 --:000 —-:000 AADx:000
003 ON (Pipe) 001 0 = DR Y Y [ 24:00 &Do:008 &Do:009 &Do:010 -—-:000

More details of Virtual Output can refer to 6-2 Introduction & Applications of Virtual
Output

2. Timer and Counter should be filled in Join 1/Join 3, while specified conditions
are written in Join 2/Join 4.

Join 1 TMR  [#0 |
Join 2 [EQUA  [#60 |
Join 3 [CNT #1 |
Join 4 IMORE  [#2 |
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3. Edge trigger conditions are fixed in Join 4.

Join 1 &Do #0 | Join 1 &Do #o |
Join 2 |&Do # 1 | Join 2 &Do # 1 |
Join 3 — #0 | Join 3 = #o |
Join 4 |AADi #1 | Join 4 %D #1 |

4. When comparing the size of Timer and Counter as conditions, add 200 to the original
CNT, and the system will automatically recognize it as a Timer/Counter comparison
condition.

Join 1 ICNT  |#200 |
Example: Writing the condition "Counter . ‘
_ Join 2 ILESS  |#1 |
000 is less than Counter 001" Join 3 ‘ ‘_#|0 |
(can also be interpreted as "Counter 001 o!n —
is greater than or equal to Counter 000") grind = #o |
Join 1 CNT  [#200 |
Example: Writing the condition "Counter Jo!n 2 |EQUA |#|1 ‘
000 is equal to Counter 001": Join 3 = [#0 |
Join 4 |— #0 |
- . Join 1 ICNT # 201 |
Example: Writing the condition "Counter .
) Join 2 IMORE [ #0 |
001 is greater than Counter 000" Join 3 ‘ MO |
(can also be interpreted as "Counter 000 O!n —
is less than or equal to Counter 001") Join 4 = #0 |

21
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5-4 Clock
WEB PLC supports the following clock setting modes: i
Year 24
A. Setting Clock via the WEB interface Month
e Select [Clock] at the bottom of the WEB Day
Hour
interface — Manually update the current time Min
and select [Update] Second
| Update |

B. Automatic Clock Adjustment by 701ServerSQL/701ClientSQL

® Use the auto time synchronization function in 701ServerSQL to keep controllers synced :

0 Connect to 701ServerSQL, select [TCP_IO] under LAN, and enter [1601] as the port.

Node Number for Polling

Area  00:Building A v IP Address Port  Net-Point Name

000  327E/3xXE/7xXE/8XXE/716EV5 1P|l 0.0 .0 S0 [0
o 001 TCP_IO v|@IP|| 192 .168 . 1 .179 1601 Reception

Setting

@ Enable 701ServerSQL Auto Time T Y—
I Time Attendance

Message Import
Attendance ] — Click [Update time clock to Save LAN Setting

Load LAN Setting

Synchronization Feature: [Setting] = [Time

controller at program start!]

€ Input two of [Auto Update Controller

@ Update time clock to controller at program start !

Y

Clock] Auto update Controller Clock ‘07:30 = ‘ ‘17:00 -

e To manually sync the time, use the Download function in 701ClientSQL :

We can also use 701ClientSQL to update the clock manually.

@ Press "F.Download" ‘¥
9 Press “Clock” to update the time to PLC directly.

Download To Controller

@ Time Zone ﬁ Door Group E User Card
|E" All ltems E Alias ! Start Date

Nodes of Each Area 00:buildingA ™

3001 ([ Jooz (Joo3 ([ Joo4 ([ Joos ([ Joos ([ Jooz (Joos
(Joos (Joto (Jomn (Jo12 (Jo13 (Jo14 (Jo15 (Jo1e
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5-5 Holiday

WEB PLC supports the following holiday setting modes:

A. Setting Holidays via the WEB interface

e Select [Holiday], enter the page to start editing holidays, manually enter the dates to add/
delete as holidays, then click [ADD] / [DEL], [Empty all Holiday] is to clear all holidays.

Month 1 | :Day 1 || DEL | ADD || Empty all Holiday |

Month 1 11 21 31
1 Jan 6 7 13 14 20 21 27 28

2 Feb 4 10 1 17 18 24 25 28

3 Mar 2 9 10 16 17 23 24 30 31
4 Apr 6| 13 14 201424 27 28

5 May

6 Jun

7 July

8 Aug

9 Sep

10 Oct

11 Nov

12 Dec

B. Download Holidays via 701ClientSQL

701ServerSQL:

0 This method is similar to the process of downloading holidays using a card machine.
First, ensure that the WEB PLC is connected to 701ServerSQL.

I
| @ f015erver
;

File Setting View Help
2 o @] 2 o m @ @

= COM LaH Line 392 RCU  {16E -811./9

Controller On/Off Line

SR 1RO0T
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701ClientSQL:

9 Click on Df or select holiday editing from the settings menu, which will bring up the
holiday editing window.

9 Click on the date to be set as a holiday, select [Save], [Save as attendance holiday file].

0 Click on Fi to download, select the WEB PLC station number, then click [5] Holiday,
to download the holidays to WEB PLC.

Holiday Edit

Year 2024 ~ Month 5 W

SUN MON TUE WED THU FRI SAT

1 2 3 4

g 9 10 11

7

14 15 16 17 18
—_———— — [_]

22 23 24 I 29 |

20 29 30 K

BECE
Boge

%
Save = Save Text

Save As = EXIT

i} 3 Read Office Day ‘l @ Save Office Day

[ L

Download To Controller

Clock @ Time Zone ﬁ Door Group E User Card

Holiday |E‘| All Items E Alias ! Start Date

MNodes of Each Area 00:buildingA v

201 [ Joo2 [ Joo3 ([ Joo4 ([ Joos ([ Jooe [ Joo7 [ Joos
(Joog (Joto (Jom (Jo12 (Jo13 (Jo14 (Jois (o6
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6-1 Access Control & WEB PLC Integration Configuration

1. Basic Application

This example is suitable for various access control configurations, such as the hotel
lobby, office building and etc. The relay output of the card reader will be connected to
the DI of WEB PLC, allowing programmers to assign the condition of DO.

For example, upon receiving a signal from DI0, DOO can output to unlock an electronic
lock for 10 seconds, DO1 can output to illuminate a light for 60 seconds, and DO2 can
output to a management center panel, significantly enhancing the value of the card
reader access control system.

. 2

J

3‘}&% Alarm

Isolated Universal

Vandal Resistant
; _ /O Moclule Proximity Controller
- | A AR-403-10-0404P

Programmable : ) Asrszn
Logic Controller
(WEB PLC)

AAR-401-10-0808R
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2. Advanced Application

Firstly, CH1 of the WEB PLC serves as an RS-485 to TCP transparent transmission
function, serve as the converter between RS-485 devices and computers. This
function not only can be used to connect SOYAL H/E Series Controllers, but also can
be used to connect devices such as smart meters, energy-saving devices, and smart
temperature and humidity sensors, enabling real-time monitoring of temperature,
humidity, and electricity consumption data.

Based on this data, available to adjust air conditioning, lighting, and other equipment
can be made in real-time to achieve smart energy savings.

CH2 is connected to the 10 expansion boards, which can be connected to various
boards such as AR-401-10-1616/AR-401-10-1608/AR-401-10-0016 to meet the
demand for more digital inputs & outputs. This part can expand up to 256DI/256DO,
connecting devices such as infrared electronic fences, emergency call buttons, air
quality monitors, and exhaust fans for real-time 10 monitoring.

Furthermore, the graphical animation function of 701ClientSQL can simultaneously
monitor the WEB PLC, remotely control the status of DO outputs, and manage the
activation of on-site equipment.

Q EMErgencyitelp Q IR Beam Sensor
Notification

701ClientSAL > Serial Devices Server / Modbus Gateway with I/O

“E = Third Party APP AR-401-10-0808R-U2 (Modbus 256 DI / 256 RO)
1 D )

Transparent transmission
(Modbus RTU/ SOYAL Protocol/ ODBC or customized protocol)

—

cormom_ (O]
477 |3
39.7%
15:14
DO deduction 3 -
q Smart Power Card Energy 5 Exhauster Air Quality
Humidity Meter Saver il ¢ Fan Detector
Detector AR-888-W RS485 Input Output Module

AR-401-10-1608R

S
u _I u - I I Il I I
° Smart Energy Saving Classroom 9 Smart Laboratory
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6-2 Introduction & Applications of Virtual Output

Firstly, we know that the WEB PLC can connect up to 15 sets of IO expansion boards,
controlling a maximum of 256 DI / 256 DO.

Each |0 board, including PLC itself and IO expansion board, have 16 DI/16 DO
independently in the memory of PLC.

In other words, if we connected an AR-10-403-0404P to one PLC, it still has 16 sets
of inputs and 16 sets of outputs in the memory of PLC, therefore, the input we can
use is its’ DIO-DI3 and DO0-DO16, DO0-DO3 are the Digital Outputs with real relay,
DO4-D15 are Virtual Outputs.

I Q1. What is the purpose of using a Virtual Output?

Ans 1 : No physical output required

There are two purposes of using a Virtual Output, one is Logic Condition Integration,
another one is letting the output to be a manually adjustable state condition on Graphic
Animation of 701ClientSQL.

Here we explain with Graphic Animation part firstly, because it is more easy to
understand.

A. 701ClientSQL Graphic Control:

In Graphic Animation of 701ClientSQL, we can directly control the ON/OFF status of
the PLC's Outputs, including Actual Outputs and Virtual Outputs.

But the Input are always be Actual Input, since the PLC input is monitored for real-time
status, the value is 1 when the input is closed, the value is 0 when the input is open for
PLC.
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In Graphic Animation of 701ClientSQL, we can directly control the ON/OFF status of
the PLC's Outputs, including Actual Outputs and Virtual Outputs.

But the Input are always be Actual Input, since the PLC input is monitored for real-time
status, the value is 1 when the input is closed, the value is 0 when the input is open for
PLC.

If there is a requirement to manually control whether the infrared sensor will execute
the action by the security, you can achieve it with the integration of Actual Input, Actual
Outputs and Virtual Outputs.

For example:

If the security need to cancel the alarm output function, regardless of whether the
infrared is triggered or not, this can be achieved by controlled a Virtual Output
manually.

PLC Model: AR-401-PLC-0808R

DIO (X,) is infrared sensor inputs

DOO (Y,) is alarm outputs

DO8 (M) is Virtual Output (manual control output) on Graphic Animation.

Step1. Determine the logic of alarm triggering

Here we want the alarm output Y, will only be X, Edge Triggering, with the condition
that My is ON status.
If Mg is OFF status, X, will never trigger the alarm Y,,.
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Step2. Connect PLC to 701ServerSQL, and edit the Graphic Animation

in 701ClientSQL.

€ 701Clent - [test111.pi]

File Edit View Windows Setting Help

PREHTELATADAY @D <2 » 0XBOE.

Defaultpic TRANSACTION RECORDS2024/12/... EEESRAR-IS

Edit Plan Symbols

*

Panel File |Smart Building(1900x835).jpg

0o:001:0000520: . Digital 10.DI0 State

X1770,v:0078[ZoneYlone_A_5)

{0 Type  Digital 10 ~ | \Match DIO State v
Symbols Zone v A vls v
Label PIC } Note DO520

Area ! Node Area00 |

10 Num 520

X 1770 ¥Y: 78 Add

21770 Y: 108

Val=A*[X]+B [AlJAD A: 0.000000 B: 0.000000

e BB [AIAO) Update
Text color Direct

RGB 255 2b5 255 l:l - O Horizontal O Yertical Delete

XThe IO Num 520 is represent the M8 Virtual Output, when the security needs
to cancel/enable the alarm output function, he can manually change the status of
M8 directly. The graphic will work with animation to let us know whether it is being

triggered.

Related resources :

Connect PLC to 701ServerSQL — Refer to Paragraph
6-3 WEB PLC & 701ServerSQL Communication Setting.

PLC and Graphic Animation Integration Example
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B. Logic Condition Integration

When we are programming the Logic for PLC, Virtual Output can simplify many
conditions, and increase the total conditions of one Actual Output.

Example1 :

In Four-door Interlock Configuration, the condition for unlocking/locking door

is pretty complex, involving the status of Door Sensor and the Lock Status of other
three doors, relay output times, and etc.

Moreover, we know one schedule is only available to add with 4 conditions, the
condition quantity will not enough for editing, therefore, multiple conditions can be
summarized into Virtual Outputs of two or three layers, making logic programming
easier.

Ladder Programming

(0| n || (ON)
Xo Ms Yo
(1] n || (on)
X1 Ms Y1
H n || (oN)
Xz M1o Yz
(3 1| || (on)
Xa M11 Ys
(4 n || (oN)
X4 M12 Y4
n || (oN)
X7 M15 Y7

Reference for Daily Scheduled Trigger Settings:

A-3 Daily / hourly scheduled triggering
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Example 2 :

Some of conditions have the priority issue and logic conflict in one schedule.

Join 1- Join 4 is the condition field, here provides the rules and example for each
condition.

1. When having multiple conditions in one schedule, there has the logic priority
required to be followed, the sequence is Timer/Counter > OR > AND.

X Edge Triggering has the priority same to Timer/Counter, but it is fixed to be set in
Join 4, so the PLC will automatically arrange the logic priority, no need to consider by
yourself, below is an easy example,

Wrong example Correct example
Item Value Item Value
Schedule [<<][0 |[Goto|[>>] Schedule [<<][0 [Goto|[>>]
Mode Mode
out # Out # ]
Clicks Oa— Clicks —
Fast Click a Fast Click m]
Action Time Action Time
Holiday Holiday
Sun Sun
Mon Mon
Tue Tue
Wed Wed
Thu Thu
Fri Fri
Sat Sat
Join 1 [&Do |#3 | Join 1 [TMR |#0 |
Join 2 [TMR [#0 | Join 2 [MORE  |#30 |
Join 3 [MORE  #30 | Join 3 [&Do [#3 |
Join 4 [+*Dx #0 | Join 4 [+Dx [#0 |
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From the picture above, we can guess the programmer want to trigger DO1, and the
conditions are DO3 is ON, Timer 0 is more than 30 seconds and DIO get the Edge
Triggering.

But the error content is

a. &Do should be placed in final condition, but there has Edge Triggering is the
condition, occupied the Join 4, so &Do should be placed in Join 3.

b. Timer (TMR) is fixed to be set in Join 1 & Join 2 or Join 3 & Join 4.

Hint:

In actually, PLC support 64 Schedules, most of cases will not use all of them,
therefore, it is available to utilize more Schedules to simplify the priority of setting logic
with Virtual Outputs.

When using the PLC AR-401-PLC-0808R, the DO8-DO15 are Virtual Outputs, which
can be utilize directly.

Step1. Separate the conditions and make them to be the Virtual Outputs.

ltem Value Item Value ltem Value

Schedule [<<][o |[Goto|[>>|  Schedule [<<] (Goto|[>>] Schedule =<2 [Goto]|[>>]
Mode Mode Mode

Out # 8 Out # o Out #

Clicks 0 Clicks o Clicks o

Fast Click a Fast Click @] Fast Click a

Action Time Action Time Action Time

Holiday Holiday Holiday

Sun Sun Sun

Mon Mon Mon

Tue Tue Tue

Wed Wed Wed

Thu Thu Thu

Fri Fri Fri

Sat Sat Sat

Join 1 TMR _ [#0 | Join 1 [8Do  |#3 | Join 1 = i#0 |
Join 2 [MORE  [#30 | Join 2 = E \ Join 2 [— [#0 |
Join 3 = #0 | Join 3 = #0 | Join 3 = H#0 |
Join 4 [= #0 | Join4 = #o | Join 4 Dx [#0 |
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Step2. Combine the conditions of Virtual Outputs.

ltem Value

Schedule [<<][3 [Goto]|[>>]

Mode

Out #

Clicks o ]

Fast Click =)

Action Time

Holiday

Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1 [&Do [#8 |

Join 2 [&Do [#9 |

Join 3 [&Do [#10 |

Join 4 [ [#0 |
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 008 0 Y XY XL Y Y A 24:00 TMR:000 MORE:030 ---:000 -—-:000
001 ON (Pipe) 009 0 =Y Y YAY YA 24:00 &Do:003 ---:000 -—--:000 -—-:000
002 ON (Pipe) 010 0 = 7 NGERA g 24:00 ---:000 ---:000 -—-:000 AMDx:000
003 ON (Pipe) 001 0 SR Y Y QR 24:00 &Do:008 &Do:009 &Do:010 ---000

Ans 2 : Logical concatenation

Example: Taking the example of four-door interlocking, the condition for locking door
A is complex, involving the door positions of the other three doors, lock output states,
relay output times, etc. At this point, multiple conditions can be summarized into virtual
points of two or three layers, making management easier.

Ladder Programming

M
Y, °

Pulse
ITI ( 6 sec.
11 \

M
X 24
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. Q2. How to calculate the address of Virtual Outputs?

Ans :

lIn the WEB page of the PLC, you can click on [IO Expand Nodes] at the
bottom.

When 10 expansion boards are connected, the Node ID of them should be selected on

this page, and the table has shown with the input and output range as example, below
has more information and explanation of Virtual Output Calculation.

Refer to the 256D0O Point Configuration Table :

Table 5-1-1
Table 5-1-2
RCU Node Addressing  Input Output Virtual

PLC Onboard 000~016 000~007 000~007 008~015 (AR401-0808R)

Node 01 016~031 016~031 016~023 023~031 (AR401-1608R)

Node 02 032~047 032~047 032~047  -—-~--- (AR401-1616R)

Node 03 048~063 048~051 048~051 052~063 (AR403-0404M)

Node 04 O 064~079 064~079 064~071 072~079 (AR401-1608R)

Node 05 O 080~095 080~095 080~087 088~095 (AR401-1608R)

Node 06 O 096~111 096~111 096~103 104~111 (AR401-1608R)

Node 07 O 112~127 112~127 112~119 120~127 (AR401-1608R)

Node 08 O 128~143 128~143 128= 155 136~143 (AR401-1608R)

Node 09 O 144~159 144~159 144~151 152~159 (AR401-1608R)

Node 10 O 160~175 160~175 160~167 168~175 (AR401-1608R)

Node 11 O 176~191 176~191 176~183 184~191 (AR401-1608R)

Node 12 O 192~207 192~207 192~199 200~207 (AR401-1608R)

Node 13 O 208~223 208~223 208~215 216~223 (AR401-1608R)

Node 14 O 224~239 224~239 224~231 232~239 (AR401-1608R)

Node 15 O 240~255 240~255 240~247 248~255 (AR401-1608R)

| Update \

[ 10 Expend Nodes ]| [ 1O Schedule ] [ Schedule Setting ] [ Clock ] [ Holiday ]
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6-3 WEB PLC & 701ServerSQL Communication Setting

STEP 1 : Choose “TCP/IP Only” in COM

STEP 2 : Choose LAN, select an available Node ID for PLC, then select the “TCP_IO” .

STEP 3 : Check IP, enter the IP and Port of the WEB PLC.
X The default Port of WEB PLC is 502 or 1601, if you want to connect to
701ServerSQL, it and both IP and Port can be modified in the WEB interface.
> PLC do not have the Node ID in actually, but we still need to select a virtual
Node ID for it when connecting the 701ServerSQL, the software will connect
PLC by IP & Port, virtual Node ID will be utilize in Graphic Animation setting of
701ClientSQL if need.

STEP 4 : Confirm the connection status.

@ 701Server
i File Setting View Help
Blgos sam&ea e «v20q
Communication Port Setting X
Select Area : 00:SOYAL SMART Building ¥
Area Communication Port
CoM:1 COM:2 COM:3 COM:4 COM:5 COM:6 COM:7 COM:8
COM:9 COM:10 COM:11 COM:12 COM:13 COM:14 COM:15 Ceal:16
COM:17 COM:18 COM:19 COM:20 COM:21 COM:22 | © TCP/IP Only
(O Disable
() Remote Co-701Server TCP-LINK Connection 192.168.0.1 : 1631
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@70i5er\/er

i File Setting View Help

E @ G 9 [gr E
:_%Ijl LAN ‘} ﬁi s 57 Epo H i

892 RCU  TIGE #21/9
—

AN RO

Node Number for Polling X
Area |00:50YA|— SMART Building e | IP Address Port  Net-Point Name Node Range

000 | 327E/3xxE/7X(E/SxXE/716EVS 1P| 0.0 .0 .0 |o 000- 007 -
oo [TcPIo af'F (192168 . 1 177 1601?
(L1002 |327E/3xxE/7xxE/BXXE/716EV5 viOip|[ 192 .168 . 1 .172] Tear
(Jo03 |3k 321/331/725/888H v|[J1p| 192 .168 . 1 .173| 1621 Sales Department

i @ 7015erver
File Setting View Help
@ @ w G G A7 B =0
: %u % ‘} Line L 33’2 ng ?1?5 Eﬁa. H EH 1

Controller On/Off Line

=T [REISH

-4} SOYAL SMART Building:001:
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6-4 Introduction of PLC Series & The functions of CH1/CH2 Ports

1. The relationship of AR-727-CM Series and IO PLC Series

SOYAL has provided RS-485 to TCP/IP solutions using AR-727-CM series for a ling
time. It has CH1/CH2 for transparent transmission.

AR-727-CM-PLC-0804R and AR-401-PLC-0808R are upgraded products, both can
be upgraded with WEB PLC firmware, achieving IO Logic Control while also having
transparent transmission capabilities on CH1.

In practical cases, CH1 can connect devices such as smart electricity meters,

energy savers, humidity sensors and etc. items to monitor real-time data. Based on this
data, adjustments can be made to control devices such as air conditioning and lighting,
achieving smart energy saving.

CH2 can expand up to 256DI/256DO, using IO expansion boards, to connect devices
such as infrared fences, emergency buttons, air monitors for real-time control.

Furthermore, the graphic control system of 701ClientSQL can simultaneously monitor
all DI/DO of the WEB PLC, remotely control the status of DO outputs, and control the
on-site equipment.

2. The CH1/CH2 Function of WEB PLC

CH1: Transparent transmission, RS-485 to TCP
CH2: Connect to 10 expansion boards, to control 256DI1/256DO
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6-5 Cross-IP/Cross-PLC Cloud-Based Logic Control

Configuration:

In the same network, Dual-PLC remote control can be achieved, it is good for the
integration of On-site 10 Controlling & Remote-site Monitoring with LED Alarm Monitor
Panel.

This configuration is restricted to one-direction triggering. In other words, PLC-A will be
the main PLC responsible for executing the logical operation, to get the DI status and
to trigger the on-site alarm DO, while PLC-B will be installed in the remote-site control
room, synchronizing the DO status of PLC-A.

Case Study:

In the office building, each floor has been installed with a PLC to monitor the window
status, and in the control room, will has same pieces of PLCs be installed, to mimic the
DO status of each PLC that had been installed in each floor.

The security on each floor can quickly check the window status by LED panel in real-
time, and the manager in the control room can easily monitor all of the window status
with LED light simultaneously.

AR-401-PLC-1616R

. L f Window Open/CIose1
@ 1F Management center - ) Status Display
¥ Y IR \ m
—I:::I:H 4F

3F

Y
|

Y
N ]

2F

€ o« «
e

PLC-B

AR-401-PLC-1616R i

Y
N ]
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Cross-PLC I/O Remote Trigger Configuration Method:

STEP 1 : Device IP/Port Mapping Table

Local PLC

P

192.168.1.177

TCP I/O Control Port

1601

— Direction —

Remote PLC

192.168.1.145

1601

XBoth PLCs must update to the special firmware: APX727i3___V0505n 240916
1616 PLC DOx_RDOx_TRIGER UDP #zi# DOx [F] A DOXx.STM

STEP 2 : Set the PLC's IP/Port

Local PLC

& % O

AR-727CM webPLC 1616 240916 DOx
to Remote DOx

After you have changed the IP address, the device will restart (hardware reset).

You need to change the host IP with new IP Address in Internet Browser to re-connect the target.
Set Control Port from 1601 to 502 will enable Onboard 10 MODBUS TCP support and

€ 5 e AN
SOYAL
Network Setting
Current State
Network Setting
CH-1 Setting

CH-1 Fire Release
CH-2 Setting

CH-2 Fire Rel

enable MODBUS-TCP to RTU on Ch1/2 with Port 1621/1623.

Item
Device Name

|82E-DeV|ce

|LAN IP Address

[192.168.1.177

User Password

Force Control

LAN Net Mask

Default Gateway
Primary DNS Server
Secondary DNS Server
MAC Address

HTTP Server Port

|255.255.255.0

[192.168.1.254

[168.95.1 1

[168.95.192.1

[00-13-57-06-66-EB

80 (80~65530)

Setting

TCP 1/O Control Port

1601 Set to 502:Enable Modbus-TCP 10 and
Modbus-TCP to RTU on CH1/2 port 1621/1623

DHCP Client

Update |
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Remote PLC

<« C A Notsecure |192.168.1.145 T n}

AR-727CM webPLC 1616 240916 DOx
to Remote DOx

™

ACCESS CONTROLLER

Network Setting
Current State
After you have changed the IP address, the device will restart (hardware reset).

Network Setting You need to change the host IP with new IP Address in Internet Browser to re-connect the target.

Set Control Port from 1601 to 502 will enable Onboard |0 MODBUS TCP suppaort and

CH-1 Setting enable MODBUS-TCP to RTU on Ch1/2 with Port 1621/1623.
CH-1 Fire Release
Item Setting
CH-2 Sefting Device Name |82E-Device |
CH-2 Fire Reloase |[LAN IP Address [192.168.1.145 |
LAN Net Mask 255.255.255.0 |
User Password Default Gateway [192 168 1.254 |
Eéice Conrol Primary DNS Server [168.95.1.1 |
Secondary DNS Server [168 95192 1 |
MAC Address [00-13-57-06-B2-68 |
HTTP Server Port 80 (80~65530)

1601 Set to 502:Enable Modbus-TCP 1O and
Modbus-TCP to RTU on CH1/2 port 1621/1623
DHCP Client [}

TCP I/O Control Port

STEP 3: IP Direction Settings

« G A Notsecure 192.168.1.177 s K O

AR-727CM webPLC 1616 240916 DOx
to Remote DOx

™
ACCESS CONTROLLER

Channel-1 Setting
Current State Protocal
Network Setting Operation Mode

Local Port [1621  [(1024~65535)
CH-1 Seffing Remote Port | 1601 [(1024~65535)
Remote IP [192.168.1.145 |
Baud Rate |9600 ~
CH-2 Setting Data+Parity Bits
Parity

Stop Bits
User Password UART <> NET delay time [10 |(10~1000)ms

UART to NET minimum bytes 1024 [(16~1024)
Socket Timeout 120 (0~600)sec. (TCP Client Keep Alive:0)

| Update

CH-1 Fire Release

CH-2 Fire Release

Force Control
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Remote I/O Control Trigger - One-way/Two-way Trigger Architecture Comparison Table:

One-way/ . .

Two-way Trigger One-way Trigger Two-way Trigger

Trigger Method DO Triggering DO DI Triggering DO

Applicable AR-401-10-PLC Series AR-727-CM-10/ AR-401-10 Series
Products

PLC Logic Control Yes No

Configuration WEB PLC Manual AR-727-CM HTTP Server Manual
Method 6-5 Cross-PLC 1/O Linking 3-3 / TCP/IP_Remote I/O Control Setting

ENNNRNNEY,

>

AN N RN RN RN RN ENEEN NN NN NN NN NN NN NN NN NN NN NI NNNNN NN NN NN RRRRERRRRRY

—m

a AR-727-CN-IO =
=2 L -
- -
. oY g
Architecture N : TCP :optional : §
= 4 2
(] - (o]
=} =

uoleziuodyosuis

AR-727-CM-10

"ﬁ—‘ l H
AR-401-PLC-1616R

e,

The DI trigger side needs to update the
In this architecture, both PLCs need |[special firmware, and the DO output side
to update the remote trigger special |uses the standard firmware (><For two-
firmware way triggering, both sides need to update
the special firmware)

Firmware Update
Instructions

APX727i3___ VXXXXXX 1616 PLC
Firmware Version |DOx_RDOx_TRIGER UDP iz
DOx [AZF A DOx.STM

APX727i3__ VXXXXXX 8i40 DIx_
Trigger_Remote_Dox.STM
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Q Note 1:

The remote triggering function only work on the DO of PLC main board (Y,~Ys), the
DO of expansion 10 board (Ys~Y2s5) do not have the remote triggering function, which
means the DO on expansion 10 boards cannot mimic the action of another PLC.

Therefore, the DO on IO expansion boards under PLC-B can still operate with the
logic condition, for example that DO1 on main board be triggered by PLC-A, we can
program the logic of DO16 should ON when DO1 ON.

However, the DO on PLC-B main board (Y,~Y,;5), cannot operate with the logic
condition, because it must to mimic the action of DO on PLC-A.

If we program the logic to make the DO2 of PLC-B ON, but the Y, of PLC-A is OFF in

the meanwhile, it creates a logical conflict. This is why the structure only supports one-
direction triggering.

B o o o

Synchronization

RS485

(CH2) Window Open/Close
PLC-B _> Status Display
AR-401-PLC-1616R
4F v
3F )
1/O Extension Board 2F Q"
AR-401-10-1608R ——
S— 1" v
(Use DOO as the logic condition to

trigger the extension board points)
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Q Note 2 :

When AR-727-CM-IO Series with special firmware to do the remote triggering
(APX727i3___V0504 231211 8i40 DIx_Trigger_Remote_Dox.STM), it allows the DI of
local AR-727-CM-|0O to trigger the DO of remote AR-727-CM-IO.

Therefore, the configuration that two AR-727-CM-10 devices to be assigned to each

other is logically available. The reason that the AR-401-10-PLC series can only control
in one-direction can be referenced in Note 1.

........................

: I3 :
i Motion Sensor i Motion

SOYAL Motion Sensor
RTINS T Floor Light Detector i Floor Light i Detector
e et H : -

sos' |

Buzzer ¥ Emergency PPt  Emergency
H Button : : Button
() 1 ()
i i ]
= FIashA\INgrmng 2508 FIashA\llglre‘ltrmngg Motion Sensor
e i i pabEE  Infrared
i ST S
- L . - I,
ﬁe:sl'tﬁf EthSernet Ventilator ~ } Gas i Ventilator Gas ﬁerlal—tE:EthS(ernet
ERaINg Server Activated Detector ¢ Activated Detector etworking Server
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7-1 Definition of DI/DO in SOYAL PLC Ladder Diagram

When setting up the logic for PLC, it's essential to learn how to draw a ladder diagram.
The ladder diagrams typically represent Digital Input(DIl) with “X” and Digital
Output(DO) with  “Y” .

Below is the introduction of the meaning of DI/DO on SOYAL WEB PLC, and the ladder
diagrams in this manual will follow this format.

Xo/ X4/-+:1 X, are Digital Input(DI) of Dly(=X,) / DI;(=X;) /--+/ DI,(=X,)
Yo/ Y{/--- 1Y, are Digital Output(DO) of DOy(=Y,) / DO;(=Y,) / --- / DOL(=Y,)
Mg/My/---/M,, are Virtual Output of DO8(=Mg) / DO9(=M,) / --- / DONn(=M,)
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7-2 Introduction & Applications of Edge Triggering

7-2-1 Self-holding — Without Edge Triggering
The Self-holding implies that the specific DO ON status will be its’ own condition to
closed circuit itself.
For example, when someone presses the emergency push button, the alarm will be
triggered by the DO of PLC continuously, and it will not stop even if the hand is removed
from the button or the button has stopped triggered the DI of PLC, until another alarm

release button is pressed by the control center.

Refer to the following ladder diagram, where X, represents the emergency push button
input, X, represents the alarm release button, and Y, represents the alarm output. The
triggering process of the alarm output Y, can be divided into three steps:

a. Press the emergency push button X,, at this time, the release button X, should be
open circuit, and the condition of the X, ON & X; OFF is met, so the alarm output Y,

is triggered.

b. When the hand is removed from the push button, the X, on PLC stopped being
triggered by push button, alarm output Y, will still be triggered, since the condition of
Y, ON & X, OFF is still met.

c. When the security confirm the emergency event is over, he must presses the release
button to trigger X,, causing neither of the two conditions (X, ON & X, OFF /Y, ON

& X, OFF) to be met, and then the Y, stops.

Schedule Setting

Iltem

Schedule

Mode
Out #
Clicks

Fast Click
Action Time

Holiday
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Join 1
Join 2
Join 3
Join 4

Value

Ladder Programming

[<<][o |[Goto][>>]

|2:0N

0
0
J

24:00

<<

(<< I B <

#|

#0

#0

#1
#0

Update

10 Schedule

Index
000 ON

Mode

Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm

000

¥ ¥ ¥ Y ¥ ¥ ¥ ¥

|—H—( ")
Y
0
X, X,
| |
11
Yo
Join 1 Join 2 Join 3 Join 4
24:00 |Di:000 |Do:000 &DiN:001 ---:000
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7-2-2 Self-holding — With Edge Triggering

SOYAL PLC provides Edge Triggering condition, significantly reducing the burden of
programming.

The conditions are the same to the example 7-2-1:

X, represents the emergency push button input, X; represents the alarm release button, and
Y, represents the alarm output. The triggering process of the alarm output Y, can be divided
into two steps:

The activation process of the alarm output Y, is as follows:

a. When X, emergency push button be triggered, fulfilling the condition of Rising Edge
Triggering, Y, will be ON status until other conditions causing Y, to be OFF status.

b. When the security confirm the emergency event is over, he must presses the release button
to trigger X;, an this moment, it will meet the condition of X, Rising Edge Triggering. Let the
Y, to be OFF status.

For a detailed explanation of edge-triggered actions, please refer to the following:

6-2-3 Process of determining actions for level-triggering / rising-edge triggering
/ falling-edge triggering

Schedule Setting | Ladder Programming

Item Value Item Value
Schedule [<<|[0  |[Goto|[>>] Schedule |<<|[1 |[Goto][>>]
Mode [2:0N v Mode 1:0FF  ~
Out # o Out # 0 ]
Clicks [0 | Clicks 0 |
Fast Click Fast Click O
A_ctlon 2400 | A‘ction 24:00
Time Time
Holiday Holiday [0 | 1Al { ON
Sun Sun L \ Y
Mon Mon X, °
Tue Tue
Wed Wed
Thu Thu .. ! I (OFF )
Fri Fri X, Y,
Sat Sat
Join 1 #0 Join 1 #0 |
Join 2 #0 ] Join2 |- #0 |
Join3 [ #0 Join 3 #0 |
Join4  [*Di #0 Join 4 D #1 |
| Update | Update |

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm Join 1 Join 2 Join 3  Join 4
000 ON 000 -- - Y Y Y'Y Y YYY 24:00 ---:000 ---:000 ---:000 *ADi:000
001 OFF 000 -- - Y Y Y Y Y YY Y 24:00 ---:000 ---:000 ---:000 ~ADi:001
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7-2-3 Chart Introduction of Level & Edge Triggering

® Level Triggering

Level Triggering means that the schedule continuously judges whether the conditions are
met on every 0.1 seconds. If the conditions are met, the schedule executes the output ON /
start Timer counting. If the conditions are not met, the schedule executes the output OFF /
stop Timer counting.

From the diagram below, value 1 means the condition fulfilled; value 0 means the condition
not fulfilled. Clicked circle represent the time points that PLC will execute the output "ON";
while hollow circles represent the time points for executing output "OFF"

0]

1 O000 00000000

Level
Triggering

¢ Rising Edge Triggering

Rising Edge Triggering is one of Edge Triggering function, the condition is met at the
moment that the value of DI changed from 0 to 1.

In other words, the condition of the value equal to 0, the value equal to 1 and the value of
DI changed from 1 to 0, do not meet to the requirement of Rising Edge Triggering.

The output triggered by Edge Triggering will not stop even if the condition not fulfilled, it
needs to wait for other OFF schedule to off it.

Common Applications: Traffic lane direction recognition / Momentary push-button cases
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0]

M O®O000000000

Rising Edge
Triggering

¢ Falling Edge Triggering

Falling Edge Triggering is one of Edge Triggering function, the condition is met at the
moment that the value of DI changed from 1 to O.

In other words, the condition of the value equal to 0, the value equal to 1 and the value of
DI changed from 0 to 1, do not meet to the requirement of Falling Edge Triggering.

The output triggered by Edge Triggering will not stop even if the condition not fulfilled, it
needs to wait for other OFF schedule to off it.

Common Applications: Traffic lane direction recognition / Latching button cases

0]

HWFE O0000000®O0O0

Falling Edge
Triggering

® Comparison Table

Condition Level Triggering Edge Triggering
On Activates "ON" when condition is met |Activates "ON" when condition is met
Off Turns "OFF" when condition is not met ;uertns OFF" only when the "OFF" condition is

Actsasa |Related to other conditions by "or" or

diti "and" Related to other conditions by "and"
condition

Only one edge condition is allowed within a
Acts asa  |Multiple level triggering conditions can |single logic statement

condition  |exist within a single logic statement X Time triggering also falls under the category
of edge triggering.
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A. Basic application scenarios

A-1 One-on-one Level Triggering

Method 1: DI Level Triggering

Scenario:
The restroom equipped with latching button, which can start / stop the alarm output
directly.

N, |

m Trigger Alarm Disarm Alarm

Conditions:
The digital input Xn can trigger the corresponding digital output Yn.
When Xn condition is met, Yn is triggered. When Xn condition is not met, Yn is not
triggered.
Command:
o Index 000: When X, is closed circuit, turn ON Y, ; when X, is open circuit, turn OFF Y,

® Index 001: When X, is closed circuit, turn ON Y, ; when X, is open circuit, turn OFF Y.
o Index 002: When X, is closed circuit, turn ON Y, ; when X, is open circuit, turn OFF Y.

o Index 007: When X is closed circuit, turn ON Y,; when X, is open circuit, turn OFF Y.
Referenced Command: Level Triggering
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Schedule Setting
Item Value Item Value ltem Value Item Value -
Schedule  [<<][o |[Goto|[>>| Schedule [<<][1 Goto|[>>] Schedule  [<<][2 Goto|[>>] Schedule [<<][s  |[Goto][>>]
Mode [2:0N/Pulse Pipe v Mode 2:0N/Pulse Pipe v| Mode 2:0N/Pulse Pipe v Mode |2:0n/Puise Pipe v|
Out# [o Out# [1 | Out # 2 Out # [3 |
Clicks o | Clicks 0 Clicks 0 | Clicks [o |
Fast Click (w] Fast Click a Fast Click ] Fast Click ]
Action Time  [24:00 Action Time  [24:00 Action Time [24:00 Action Time  [24:00
Holiday Holiday Holiday Holiday
Sun Sun Sun Sun
Mon Mon Mon Mon
Tue Tue Tue Tue
Wed Wed Wed Wed
Thu Thu Thu Thu
Fri Fri Fri Fri
Sat Sat Sat Sat
Join 1 |&Di |#o | Join 1 &Di #1 J Join 1 &Di #2 | Join 1 [8Di [#3 |
Join 2 [ #o Join 2 [~ #o Join 2 — #0 | Join2 [~ J#o
Join 3 [= #o Join 3 — [#o | Join 3 = #0 | Join 3 \ [#0 |
Join 4 [= #o B Join 4 [= #o Join 4 s #0 | Join4 \ #0
Item Value Item Value Item Value Item Value
Schedule  [<<|[4 |[Goto][>>] Schedule [<<][5 [Got]|[>>] sSchedule [<<]6 |[coto][>>] Schedule  [<<][7 [Goto]|[>>]
Mode [2:ON/Pulse Pipe v Mode 2:0N/Pulse Pipe v Mode [2:0N/Pulse Pipe v Mode 2:0ON/Pulse Pipe v
Out# 4 \ Out# 5 Out# s ] Out# 7
Clicks 0 | Clicks 0 | Clicks o Clicks 0
FastClick 0O FastClick O FastClick O FastClick O
Action Time  [24:00 Action Time 24:00 Action Time  [24.00 Action Time  [24:00 |
Holiday Holiday Holiday Holiday
Sun Sun Sun Sun
Mon Mon Mon Mon
Tue Tue Tue Tue
Wed Wed Wed Wed
Thu Thu Thu Thu
Fri Fri Fri Fri
Sat Sat Sat Sat
Join 1 |&Di [#4 Join 1 |&Di l#5 Join 1 801 #6 | Join1 [aDi  #7
Join 2 #0 Join 2 [— [#o Join 2 [~ #0 Join 2 #0
Join 3 = o ] Join 3 — [#0 Join 3 \ #0 | Join 3 - [#o |
Join 4 \ [#0 | Join 4 - [#o Join 4 [ #0 | Join4 [ J#o \
Ladder Programming
[0 | (")
X, Y,
N | | (on)
X : Yi
1 L]
L]
L]
L]
o
L]
| | { ON
| | (°
X, 7
10 Schedule
Index Mode  Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 000 0 I MY R /O A (YA Y Y Y 24:00 &Di:000  ---:000 ---:000 ---:000
001 ON (Pipe) 001 O SO DY YN Y P YA YA I i 24:00 &Di:001 ---:000 ---:000 ---:000
002 ON (Pipe) 002 0 = YA Y Y Y P Y Y Y 24:00 &Di:002  ---:000 ---:000 ---:000
003 ON (Pipe) 003 0 SO O X A I i A D i 24:00 &Di:003  ---:000 ---:000 ---:000
004 ON (Pipe) 004 0 =Y ¥ ¥ ¥ ¥ ¥ ¥ Y 24:00 &Di:004  ---:000 ---:000 ---:000
005 ON (Pipe) 005 0 S RGN RN YA A 2 YA I i 24:00 &Di:005 ---:000 ---:000 ---:000
006 ON (Pipe) 006 0 ! LY R N N O Y e i 24:00 &Di:006  ---:000 ---:000 ---:000
007 ON (Pipe) 007 0 Y YY)y 24:00 &Di:007  ---:000 ---:000 ---:000
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Method 2: DO Level Triggering

Scenario:

Continue to Method 1. DI Level Triggering, not only the DI can be the condition, but
DO can be a condition, below steps will should how it works:

When the Yn/Yn+1/--- alarm is ON, it will also trigger other alarms Ym/Ym+1/--- to be
ON status.

When the Yn/Yn+1/--- alarm is OFF, Ym/Ym+1/:-- will be OFF status simultaneously.

Q Management center

Emergency Status Display

Conditions:

The digital output Yn can trigger the corresponding outputs, Ym/Ym+1/---.

When the Yn ON condition is met, Ym/Ym+1/---. will be triggered. When the Yn ON
condition is not met, the output of Ym/Ym+1/--- will be OFF status.

Command Explanation:

From Method 1. DI Level Triggering we got

Index 000: When input point X, is shorted, turn ON Y,,.
Index 001: When input point X, is shorted, turn ON Y.
Index 002: When input point X, is shorted, turn ON Y,.
Index 003: When input point X, is shorted, turn ON Y.

Index 004: When output point Y, is activated, turn ON Y,.
Index 005: When output point Y, is activated, turn ON Y.
Index 006: When output point Y, is activated, turn ON Y.
Index 007: When output point Y is activated, turn ON Y.

Referenced Command: Level Triggering
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Schedule Setting

Item Value Item Value Item Value Item Value

Schedule [ <<|o |[oto|[>>| schedule [<<][1  |[Goto|[>>] Schedule [<<][2 [Goto][>>] Schedule  [<<] [Goto][>>]
Mode [2:0N/Puse Pipe v| Mode 2:ON/Pulse Pips v| Mode [2:0N/Pulse Pipe v| Mode [2:0N/Pulse Pipe v|
Out# [o Out# [1 | Out # 2 Out # [3 |

Clicks o | Clicks o] Clicks 0 | Clicks o |

Fast Click a Fast Click a Fast Click ] Fast Click ]

Action Time  [24:00 Action Time  [24:00 Action Time [24:00 Action Time  [24:00

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 [soi  J#o | Join 1 D #1 | Join 1 &Di #2 | Join 1 [soi #s |
Join 2 [ #o Join 2 \ #o Join 2 — #0 | Join2 [~ J#o ]
Join 3 [= #o Join 3 — [#o | Join 3 = #0 | Join 3 [ J#o |
Join 4 [= #o | Join4 = #l0 Join 4 - #0 | Join4 [ J#o ]
ltem Value Item Value ltem Value Item Value

Schedue  [<<[4__J[Gow]>> Schedue <</ [Gow]>> Schedtle [<<]b | Gowo|[>>] Schedue |<<|[r | cow][>]
Mode [2:0N/Pulse Pipe v Mode 2:0N/Pulse Pipe v| Mode [2:0N/Pulse Pipe v| Mode [2:0N/Pulse Pipe ~|

out# Out # 5 out # b ] Out # [ |

Clicks R Clicks 0 Clicks o | Clicks o

Fast Click ] Fast Click o Fast Click 0 Fast Click O

Action Time |24:00 | Action Time ~ |24:00 Action Time  [24:00 Action Time  [24:00

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 |&Do #Ho | Join 1 |&Do [#1 Join 1 |aDo #2 Join 1 a0 |#3 |
Join 2 [~ |#o | Join2 - [#o ] Join2 - #0 Join 2 #o |
Join 3 [~  #o ] Join3 \ #o Join 3 #o Join 3 = J#o ]
Join 4 [~ |#o | Join4 — -#0 Join 4 #o Join 4 = o ]

| Ladder Programming

[0 | | ()

—~
(@)
2

o

—~
(@]
=2

N

X1 Y1 Y1 Ys
(2] I I { ON ) l I { ON )
% \ v, ¢ Uy
| | { ON | | { ON
[ 3 | | | ( || (
X Y, Y Y,
3 3
10 Schedule
Index Mode Out# Pulse 0.1 SunMon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Jain 2 Join 3 Join 4
000 ON(Pipe) 000 O Y Y Y 24:00 &Di:000 ---:000 ---:000 ---:000
001 ON (Pipe) 001 O ST DY Y YO (Y FY YA B Y 24:00 &Di:001 ---:000 --:000 ---:000
002 ON(Pipe) 002 O I YA Y YO VAR DY Y Y Y 24:00 &Di:002 ---:000 ---:000 ---:000
003 ON(Pipe) 003 O SO P ) DY I A A D i 24:00 &Di:003 ---:000 ---:000 ---:000
004 ON (Pipe) 004 O A PN G RN [ Y PO Y Y 24:00 &Do:000 ---:000 -—-:000 ---:000
005 ON (Pipe) 005 O SO A Y Y YR Y N Y Y 24:00 &Do:001 ---:000 ---:000 ---:000
006 ON (Pipe) 006 O SO Y Y YGRS YRR Y Y 24:00 &Do:002 ---:000 ---:000 ---:000
007 ON(Pipe) 007 O S YA Y Y I YR YA Y Y 24:00 &Do:003 --—-:000 -—-:000 ---:000
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A-2 One-on-one Edge Triggering

Method 1: DI Edge Triggering

Scenario:

In high-security places, when the alarm has been triggered, it must be turned off by the
administrator, such as pressing the release button in control room. Therefore, we can
use Edge Triggering to achieve this issue quickly.

Conditions:

Ex. Xn/Xn+1 /--- can trigger the corresponding Yn/Yn+1 /-

When the Xn condition is met, Yn will be triggered, and after the Xn condition is not
met, Yn will continue to output.

It needs additional schedule to turn off Yn, for example, the administrator pressing
alarm release button Xm.

Command Explanation:

Index 000: When the status of X, fulfilled the condition of Rising Edge Triggering(from
open to closed circuit), turn on Y.

Index 001: When the status of X, fulfilled the condition of Rising Edge Triggering(from
open to closed circuit), turn on Y.

Index 002: When the status of X, fulfilled the condition of Rising Edge Triggering(from
open to closed circuit), turn on Y..

Index 003: When the status of X; fulfilled the condition of Rising Edge Triggering(from
open to closed circuit), turn on Y.

Index 004: When X, is fulfilled the condition of Rising Edge Triggering(from open to
closed circuit), turn off Y.

Index 005: When X, is fulfilled the condition of Rising Edge Triggering(from open to
closed circuit), turn off Y,.

Index 006: When X, is fulfilled the condition of Rising Edge Triggering(from open to
closed circuit), turn off Y,.

Index 007: When X, is fulfilled the condition of Rising Edge Triggering(from open to
closed circuit), turn off Y.

Referenced Command: Edge Triggering
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Schedule Setting
Item Value ltem Value Item Value Item Value |
Schedule  [<</[0 |[Goto][>>] Schedule [<<]|[1 Goto|[>>| Schedule [<<][2 Goto][>>] Schedule [<<][3 Goto][>>]
Mode 2:0ON/Pulse Pipe ~| Mode [2:0N/Pulse Pipe v Mode [2:0N/Pulse Pipe v Mode 2:0N/Pulse Pipe v
Out # 0 Out # [1 | Out# [2 Out# 3
Clicks 0 Clicks o | Clicks o Clicks o
Fast Click [} Fast Click O Fast Click u] Fast Click [}
Action Time  |24:00 | Action Time  [24:00 Action Time  [24:00 | Action Time  [24:00 |
Holiday Holiday Holiday Holiday
Sun Sun Sun Sun
Mon Mon Mon Mon
Tue Tue Tue Tue
Wed Wed Wed Wed
Thu Thu Thu Thu
Fri Fri Fri Fri
Sat Sat Sat Sat
Join 1 [#0 Join 1 [~ #o Join 1 [~ [#o Join 1 = o ]
Join 2 [#o Join 2 = #o | Join2 [~ -#o Join 2 #o |
Join 3 #o Join 3 |— #o Join 3 [~ #o | Join 3 #o
Join 4 mDx |#o Join 4 [ox |1 Join 4 [spx  |#2 | Join4 [rDx  |#3 J
Item Value Item Value Item Value Item Value
Schedule  [<<][4 |[Goto]|[>>] Schedule  [<<][5 |[Goto][>>] Schedule  [<<][6 Goto|[>>] schedule  [<<][7 Goto|[>> |
Mode [1:0FF ~| Mode [1:0FF | Mode [1:0FF | Mode [1:0FF v
Out # o Out # [1 Out # [2 Oout # [3 |
Clicks o Clicks 0 | Clicks [o | Clicks lo
Fast Click ] Fast Click (] Fast Click (] Fast Click 8]
Action Time  [24:00 | Action Time  [24:00 Action Time  [24:00 Action Time  [24:00 |
Holiday Holiday Holiday Holiday
Sun Sun Sun Sun
Mon Mon Mon Mon
Tue Tue Tue Tue
Wed Wed Wed Wed
Thu Thu Thu Thu
Fri Fri Fri Fri
Sat Sat Sat Sat
Join 1 = |#o | Join1 B #0 Join 1 [#o Join 1 — #o
Join 2 = #0 Join 2 — #0 Join 2 [#0 Join 2 = #o \
Join 3 = #0 J Join 3 = [#0 Join 3 #o ] Join 3 = #o \
Join 4 [+aDx H#Ha | Join4 MDx  |#4 Join 4 [sDx  #a Join 4 AADx Ha ‘
Ladder Programming
|A | { ON | A { OFF
[ 0 4] ( L4 11 \
Xo Yo X4 Yo
|A | ( | A (
BN 141 ( on [ 5 | {4 ( OFF
X Y X Y,
1 4
|A | { ON | A { OFF
122 4] ( 6 4]
X, Y, X, ¥
|A | { ON | A { OFF
En 4] (% 14 g
X3 3 X 4 3
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 000 O ENENY YN 24:00 ---:000 ---:000 ---:000 AMDx:000
001 ON (Pipe) 001 O =Y YNy Y 24:00 ---:000 ---:000 ---:000 AADx:001
002 ON (Pipe) 002 O =N Y ¥ X ¥ ¥ Y 24:00 ---:000 ---:000 ---:000 ANDx:002
003 ON (Pipe) 003 O O O (i i R 24:00 ---:000 ---:000 ---:000 ADx:003
004 OFF 000 - - ¥ Y ¥ 9% X ¥ ¥y 24:00 ---:000 ---:000 ---:000 ADx:004
005 OFF 001 - « ¥YY Y'Y ¥Y¥Y YW 24:00 ---:000 ---:000 ---:000 ADx:004
006 OFF 002 - « ¥¥ ¥YY ¥YU¥YXY 24:00 ---:000 ---:000 ---:000 AADx:004
007 OFF 003 - « ¥ Y YN ¥YYNY 24:00 ---:000 ---:000 ---:000 AMDx:004
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Method 2: DO Level Triggering

Scenario:

In high-security places, there may have a multi-layer alarm configuration. For example,
when the alarm in place A (Yn) be triggered or the alarm in place B (Yn+1) be
triggered, central alarm (Ym) in control room should be triggered simultaneously.

This function can simplified the integration of multi-layer triggering configuration. If we
do not use with the DO Edge Triggering, then we have to rewrite all of the conditions
for (Yn + Yn+1) to trigger central alarm Ym.

Conditions:

Ex. Yn/Yn+1 /--- can trigger the corresponding Ym/Ym+1 /---

When the Yn condition is met, Ym will be triggered, and after the Xn condition is not
met, Yn will continue to output.

It needs additional schedule to turn off Ym, for example, the administrator pressing
alarm release button Xm.

Command:

Index 000: When the status of X, fulfilled the condition of Rising Edge
Triggering(from open to closed circuit), turn on Y.

Index 001: When the status of Y|, fulfilled the condition of Rising Edge
Triggering(from open to closed circuit), turn on Y.

Index 002: When the status of X, fulfilled the condition of Rising Edge
Triggering(from open to closed circuit), turn off Y.

Index 003: When the status of X, fulfilled the condition of Rising Edge
Triggering(from open to closed circuit), turn off Y,.

Referenced Command: Edge Triggering
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Schedule Setting

ltem Value Item Value ltem Value Item Value

Schedule  [<<][o |[Goto][>>] schedule  [<<][1 [Goto|[>>] Schedule [<<][2 |[Goto][>>] Schedule  [=<<|[3 Goto|[>>]
Mode [2:0N/Puise Pipe v| Mode [2:ON/Pulse Pipe v Mode [1-0FF v Mode [1:0FF v

Out# o | Out # [1 | Oout# [o | Out# [ |

Clicks lo | Clicks lo | Clicks [o Clicks [o |

Fast Click D Fast Click O Fast Click o Fast Click (]

Action Time  [24:00 | Action Time  [24:00 Action Time  [24:00 Action Time  [24:00 ]

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 [ Join 1 [~ #0 Join 1 [ |:#0 | Join 1 [~ [#o

Join 2 : | Join2 [ |#o | Join2 [- J#o | Join2 [ [#o |
Join 3 Join 3 [~ |#o Join 3 [ #o ] Join 3 = [#o
Join 4 : | Join4 [sDx  |#s512 | Join4 [mDx |1 | Join4 [rDx — |#1 |

Ladder Programming

A~
(@)
=

N

\
o
M
M
~—"

X Yo
1
l I { OFF )
X Y,
1
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 000 O S Y DY EYER] DY (A VAR Y 6 24:00 ---:000 ---:000 ---:000 ADx:000
001 ON(Pipe) 001 O = Y VR Sl YR YA Y Y Y 24:00 ---:000 ---:000 ---:000 ArDX512
002 OFF 000 - - X ¥ ¥Y¥Y ¥ ¥ ¥ Y 24:00 ---:000 ---:000 ---:000 AMDx:001
003 OFF 001 - - ¥ Y ¥YY YY XYY 24:00 ---:000 ---:000 ---:000 ADx:001
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A-3 Daily / Hourly Scheduled Triggering

WEB PLC supports three operation modes by different value fill in the “Action Time”
field:

1. Time-independent Schedule (default value):

Fill in 24:00, which means this schedule is independent of time.
Example: If you fill in 24:00 and set the trigger condition as &DI3, then this schedule
trigger only depends on X3, ignoring the time.

2. Daily Fixed-time Triggering

Fill in the time point in range 00:00-23:59.

This represents the schedule will be triggered at a fixed time point every day.

X Please notice that the Time Triggering belongs to Edge Triggering, therefore, the
output will not stop if you choose the “ON” mode, until another schedule of “OFF”
mode to stop the output.

X Time Triggering is available to use with “Pulse” mode for simpler programming,
because it can stop within specific minutes/seconds.

Example1 : If you fill in 12:15 with ON schedule, it will be triggered daily at 12:15,
meeting

the requirement for turning on the lighting at a fixed time every day. Conversely, you
need to set an OFF schedule to stop the output.

Example2 : If you fill in 12:30 with Pulse schedule, it will be triggered daily for 600
seconds at 12:15, and stop output automatically.

3. Hourly fixed trigger

Fill in the time points within 24:01 to 24:59, triggering at a fixed minute every hour.
Example: If you fill in 24:12, it means the output will be triggered at 12 minutes past
every hour, achieving the function of triggering the sprinkler system at fixed intervals
every hour. Set the output condition to Pulse, with a duration of 600 seconds each
hour.
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fem  vae
Schedue  [<</0 | Goto)[>>]

Mode
Qut #
Clicks o ]
Fast Click 0
Action Time
Holiday
Sun
Mon
Tue
Wed
Thu
Fri
Sat
jom1 ey ]
.
Jon3 [ #0 ]
E L =S C—
tem  Value tem — Vaue T
Schedule D E Schedule D
vy ZON - Mode 3:Pulse -
Out# -
Clicks D Ol_Jf # CH
Fast Click 0 Clicks 3
Action Time Fast Click 0
Holiday Action Time
30 b Holiday ]
Mon ] 5 =
Tue ] Mon =
Wed [/} T -
Thu ] Wed 5
Fri /] Thu
Sat 9 Fri
Join 1 E; Salt |
wnz = w0 E = —
don3 = o LI =—C—
i 4 Join 3 —  J#e ]
ing = #0 o
[Update|

fem Ve
Schede << |[Goto][>>]

Mode 3:Pulse ~
out# o ]

Clicks
Fast Click [u]

Action Time
Holiday

Sun

Mon

Tue

Wed

L
Jijs

Update
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A-4 Weekday / Holiday Scheduled Triggering

1. Holiday trigger only

When only the Holiday option is selected in the Week/Holiday condition, it means this
schedule will trigger only on holidays.
Example: Whenever there is a holiday, the traffic signal will start flashing at midnight
00:01 and end at 23:59 of the same day.

ltem Value ltem Value

Schedule  [<<||0  |[Goto|[>>| | Schedule [<<|[1 [Goto][>

Mode [2:0N v ' Mode |1:0FF v

Out # [ | | Out# 0 |

Clicks 0 . Clicks 0

Fast Click O . FastClick O

Action Time 00:01 ' Action Time [23:59 | ’

Holiday | Holiday

Sun O : Sun O

Mon O i Mon O

Tue O ' Tue 0O

Wed U Wed O

Thu O Thu O

Fri u Fri O

Sat W) Sat )

Join 1 #0 ! Join1 e #0 |

Join 2 #0 1 Join2 = #0 |

Join 3 #0 |1 Join3 = #0 |

Join 4 #0 | Join 4 = #0 |
| Update | | Update

Month1 ~ |:Day27 || DEL||ADD || Empty all Holiday |

Month 1 1 21 31

1Jan[1] 1314 2021 2728
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2. Weekdays trigger only

In the Week/Holiday condition, selecting only Monday to Sunday without selecting
holidays means that this schedule will trigger only on weekdays.

Example: On weekdays (non-holidays), turn on the lobby lights at 8:00 in the
morning and turn them off at 5:00 in the afternoon.

ltem Value ltem Value

Schedule |<<|/0 |Goto||>>] | Schedule [<<|[1 [Goto][:

Mode 20N | Mode [1:0FF |

Out # [ | | Out# 0

Clicks o | | Clicks o

FastClick O . FastClick O

Action Time |08:00 ' Action Time [17:00 |

Holday ~ © . Holiday  © ’

Sun O : Sun 0

Mon I Mon

Tue . Tue

Wed Wed

Thu Thu

Fri Fri

Sat O Sat 0O

a1 #0 | Join 1 — #0 |

Join 2 — #0 | Join 2 [— :#0 |

Join 3 = #0 | Join 3 #0 |

Join 4 #0 \ Join 4 = #0 |
‘ Update ‘ ‘ Update ‘

Month|1 :Day27 || DEL||ADD | Empty all Holiday |

Month 1 21 31

1Jan 1 | l6 7 | |13 14 20 21| |27 28| |
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3. Holiday & Specific Weekdays trigger

In the Week/Holiday condition, selecting both Monday to Sunday and holidays means
that this schedule will trigger on specified weekdays or holidays.

Example: Whenever it's Wednesday or a holiday, turn on the driveway lights at 6:00 in
the evening and turn them off at 10:00 at night.

Schedule Setting

ltem Value Iltem Value
Schedule [<<]|0 |Goto||>>| " Schedule [<<][1 || Goto HE
Mode [2:0N/Pulse Pipe v | ' Mode 1:0FF v|

Out # 0 | Out # 0 |
Clicks 0 | ' Clicks 0 |

FastClick  C | FastClick O

Action Time ~ [18:00 | . Action Time ~ |22:00 |

Holiday 1 Holiday

Sun O : Sun 0

Mon O 1 Mon O

Tue O " Tue )

Wed Wed

Thu O " Thu O

Fri O Fri O

Sat O Sat 0O

Join 1 #0 |, Join 1 #0 |

Join 2 #0 Join 2 #0

Join 3 #0 \ Join 3 #0 \

Join 4 #0 | Join 4 #0 |
[ Update | | Update |
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A-5 ON/OFF Indicator Light of Traffic Lane with Infrared Sensors

Conditions:

1. At the entrance of the driveway, when the infrared sensor X, is triggered, it activates
the opposite exit signal light Y.

2. The signal light operates in a cycle of ON for 0.3 seconds > OFF for 0.3 seconds >
ON for 0.3 seconds > OFF for 0.3 seconds, and so on.

3. At the end of the driveway entrance, there's another set of infrared sensors (X,).
The signal light Y, stops outputting only after a vehicle triggers X, and leaves.

4. The above operation sequence is triggered only on holidays, defined here as
Fridays, Saturdays, and Sundays (excluding public holidays).

5. For holiday settings, refer to section 5-5: Holiday Editing. You can manually
select holidays in the [Holiday] section or edit and download them in 701ClientSQL.

Commands:
Index 000: Output Y, operates in a cycle mode, with a time unit of ON for 0.3
seconds and OFF for 0.3 seconds, repeating. It triggers only on holidays
(requires setting holidays throughout the year firstly), with the trigger
condition being the Rising Edge Triggering of X,.
Index 001: Turns off Y, triggered by holidays or the Falling Edge Triggering of X;.

Referenced Command:
Cycle / Holiday / Rising Edge Triggering / Falling Edge Triggering
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Schedule Setting

Ladder Programming

Iltem Value _ Item Value
Schedule <<J[0_ |[Goto][>>] schedule [«<][1___ ][Geto][>>]
Mode 4:Cycle v Mode [1:0FF v
Out # 0 Out # 0 |
Clicks 003:003 Clicks [0 | [0 | 1A | {Cycle )
Fast Click G Fast Click ] ! \ Y
Action Time (2400 | Action Time ~ [2400 | X, °
Holid i g
i - :Lfgday : Cycle: ON 0.3 sec. >
Mon o Mot O OFF 0.3 sec. > ON 0.3
Tue 0 Tue 0 SEE >
Wed o Wed a] !
Thu a Thu 0 |
Fri [m] Fri 0 :
sat o sat o EN ¥ | ( OFF )
Join 1 — [#0 Join 1 = l#0 X Y,
Join 2 — [#0 Join 2 = [#0 | j
Join 3 - #0 Join 3 [ [#0
Join 4 AMDi [#0 Join 4 [~.Di [#1 [
Update | [ Update |
10 Schedule
Index Mode Out# Pulse 0.1 SunMon Tue Wed Thu Fri Sat Holiday hh:-mm  Join 1 Join 2 Join 3 Join 4
‘ 000 Cycle 000 003:003- - - - - - - - Y 24:.00 ---:000 ---:000 --:000  AADi:000
001 OFF 000 --- - - - - - - - - Y 24:00 ---:000 ---:000 ---:000 A Di:001

.
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A-6 Electric Lock Latch ON/OFF with Momentary Button

Conditions:

The table is equipped with a momentary button, which needs to trigger the lock output
with ON/OFF/ON/OFF/.. status each time when we trigger single momentary button.

Command Explanation:
Index 000: Y, operates in Toggle mode, triggered by the Rising Edge of X,.

Referenced Command:
Toggle / Edge Triggering

Schedule Setting Ladder Programming D

Item Value
Schedule [<<]l0 |[Goto|[>>]
Mode [GToggle ]

Clicks [o

Fast Click 0 f |

out# 0

Action Time  [24:00 |
Holiday [0 | | T | ( Toggle )
Sun 111 \
Mon Xo Y0
Tue
Wed ON/OFF
Thu
Fri
Sat
Join 1 [— |#0 |
Join 2 [~ [#0 |
Join 3 \ [#0 \
Join 4 [*Di [#0 |
\
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A-7 Trigger Motor for 2 Minutes on Every Hour

Conditions:

At the 01 minute of each hour, Motor (Y2) will start for 120 seconds and automatically
stop when the time is up.

Commands:

This configuration uses Pulse output for 120 seconds, triggered only by the time
condition.

The Action Time is set for 24:01 to 24:59, which will trigger every hour. For detailed
differences, refer to Action Time.

Referenced Command:
Pulse Output / Action Time

Schedule Setting - Ladder Programming

ltem Value :
Schedule  [<<|0  |[Goto] (] !
Mode :
Out # 2 ] :
Clicks . 1720 : RTC 1 ( PL¢|Se )
Fast Click a ! 24:01 | \ 2
Action Time 120 Sec
Holiday
Sun
Mon
Tue 00:01 01:01 02:01 03:01 23:01
Wed
Fri
Sat
Join 1 \ #0 |
Join 2 \ [#0 |
Join 3 | [#0 \
Join 4 - [#0 |
[ Update |

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join2 Join3  Join 4
000 Pulse Q028 420 5 S Y iy S Y Y VR Y B By 24:01 --000 --:000 --:000 ---:000
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A-8 Motor Self-holding of Level Triggering

Conditions:

From A-6 Electric Lock Latch ON/OFF with Momentary Button, we could understand how
to change the output with ON/OFF/ON/OFF/.. status by each time when we trigger single
momentary button.

Case A-8 will teach you how to use two momentary buttons to achieve the same output
of ON/OFF/ON/OFF/.. status, pressing button A to latch ON motor and then pressing
button B to OFF it.

Commands :

Index 000: When X0 be triggered and X1 is open circuit status at the same time, YO will
be ON. As YO is ON, it will trigger YO ON when X1 is open circuit status at the same time.
When X1 is closed circuit status, YO will never be ON status.

Referenced Command: Level Triggering

Schedule Setting Ladder Programming

Iltem Value ! ‘

Scheaule [<<][0_ | Gato][>| N » i
Mode 2:0N - ! 1 ’+I (¢ )
Out # 0 X, X o
cicks [0
Fast Click [
Action Time |24:00 I I
Holiday v
Sun o
Mon
Tue
Wed
Thu ON
Fri
Sat
Join 1 [Di [#0 |
Join2 [0 #o | OFF
Join 3 8DIN | #1 |
Join 4 - [#0 |
[ Update ] Motor

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON 000 --- - Y Y Y Y Y XYY Y 24:00 |Di:000 |Do:000  &DiN:001 ---:000
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A-9 Motor Self-holding of Edge Triggering

PLC supports Edge Triggering as the condition, allowing for the simple design of self-
holding

with the same operation as A-8 Motor Self-holding of Level Triggering.

Commands :

Index000: When the X, fulfill the Rising Edge Triggering condition, the value of X, got
from 0 to 1, then Y, will be triggered as ON status, and the ON status will
not stop until another schedule to “off” it.

Index001: When the X, fulfill the Rising Edge Triggering condition, the value of X, got
from 0 to 1, then Y, will be triggered as OFF status, and the OFF status will
not stop until another schedule to “on” it.
> Edge Trigger conditions must be set in Join4.

Referenced Command: Edge Trigger / ON / OFF
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' Schedule Setting
L0 | Item Value o Item Value
Schedule [<<[0 (Goto |[>] . Schedule [<<][1 [Goto |[>>|
Mode [2:0N v Mode
Out # 0 | Out # 0 |
Clicks 0 | Clicks o
Fast Click 0O Fast Click 0
Action Time | 24:00 Action Time ~ [24:00 |
Holiday Holiday
Sun i Sun
Mon Mon
Tue i Tue
Wed Wed
Thu ! Thu
Fri Fri
sat o
Join 1 #0 ] i Join 1 = [#0 |
Join2 |- #0 ] Join 2 [= #0 |
Joind |- 1#0 ] : i 4 X [#0 |
1 H AATY s
Joind  [mDi Ko ] ; el DI #1 |
) ! Updat
| Update .
Ladder Programming
|A | { ON ON
4| (")
X, Yo
OFF
KN 4] ( oFF )
X, Yo
Motor
IO Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON 000 - - Y Y Y Y Y YYY 24:00 --000 000  -—:000 AADi:000
001 OFF 001 - - ¥ ¥ ¥ ¥ ¥ ¥Y¥ ¥ 24:00 --:000 000 000 AADi:001

SOYAL TECHNOLOGY CO., LTD
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B. Intermediate Applications

B-1 Alarm Output with Dual Infrared Sensors

Conditions:

There is a dual-infrared sensor alarm system (with Infrared A / Infrared B), when
Infrared A is triggered, one Timer will count from 0 to 30 seconds. If Infrared B is also
been triggered within this 30 seconds, the alarm system will be activated.

The alarm needs to be stopped by pressing the release button.

Commands :

¢ Index 000: Infrared A (X,) triggers M; by Rising Edge Triggering condition.

Index 001: When Mg is ON status, TIMER 000 will count from 0 to 65535 seconds.

Index 002: When TIMER 000 count and equal to 30, Mg turns off.

Index 003: While Mg is ON, Infrared B (X,) has been triggered by Rising Edge
Triggering condition, Y, alarm will be activated.

Index 004: Control room can press the release button (X;) by Rising Edge Triggering
condition, closing alarm Y.

Referenced Command: Rising Edge trigger / TIMER / ON / OFF

@ Management center
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ﬁ
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Schedule Setting

Item Value Item Value Item Value
Schedule [<<|[0  |[Goto|[>>] Schedule [<<|[1  |[Goto|[>>| Schedule [<<][2 |[Goto][>>]
Mode [2:0N/Pulse Pipe v | Mode 6:TIMER v Mode 1:0FF v]
Out # 8 Out# 0 | Out #
Clicks [0 | Clicks o ] Clicks 0
FastClick O Fast Click O Fast Click O
Action Time [24:00 Action Time [24:00 | Action Time [24:00 |
Holiday Holiday Holiday
Sun Sun Sun
Mon Mon Mon
Tue Tue Tue
Wed Wed Wed
Thu Thu Thu
Fri Fri Fri
Sat Sat Sat
Join 1 [#0 | Join1 &Do l#8 Join 1 TMR  |#0
Join 2 #0 | Join 2 [#0 | Join2 [EQUA  |#30 |
Join 3 # | Join 3 [#0 Join 3 # |
Join 4 [ADi [#0 | Join4 [#0 | Join4 [#0 |
Item Value Item Value
Schedule [<<|[3 |[Goto][>>] Schedule [<<|[4 |[Goto][>>]
Mode Mode [1:0FF v
Out # 0 | Out # [0
Clicks |0 | Clicks 0
Fast Click O Fast Click 0O
Action Time [24:00 | Action Time
Holiday Holiday
Sun Sun
Mon Mon
Tue Tue
Wed Wed
Thu Thu
Fri Fri
Sat Sat
Join 1 &Do [#8 | Join 1 [#0 |
Join 2 [ [#0 | Join2 [#0 |
Join 3 [#0 Join 3 #0
Join 4 [*Di [#1 | Join4 [*Di [#2 |
Ladder Programming
| T | { ON | | | T ON
0| |t (o) Em | !
X, S M, X, 9
EN | | (TwRo00) M |4 ] ( OFF )
M8 X2 0
23 | | ( oFF )
TMR 000 = 30 M,
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B-2 LED Scheduled Output on Weekdays

Conditions:

1. LED flash on weekdays, from Monday to Friday, activating for 90 minutes each time.
This Schedule will not work on Saturdays, Sundays and holidays.

2. This schedule activate on a fixed time 8:30 AM.

3. The flashing function is ON for 0.5 seconds > OFF for 0.2 seconds > ON for 0.5
seconds > OFF for 0.2 seconds, and so on.

Commands:
Index 000: The Cycle Output condition, there are four conditions as below:

1. Activate Y, when all conditions fulfilled; the output function is ON 0.5 > OFF 0.2 >
ON 0.5 > OFF 0.2 seconds, and so on.

2. Fast Click has been click, the schedule will run with the time unit 0.1 seconds.

3. Action time is 08:30.

4. Action date is Monday, Tuesday, Wednesday, Thursday, Friday, not including
Saturday, Sunday and Holiday.

X The schedule will not work when Monday to Friday is holiday. Relevant conditions
can refer to the 4-3 Holiday/Time-related Condition.

e Index 001: OFF Y-, when the time is 09:59.

Referenced Command:
Holiday / Time Triggering / Fast Click / Cycle Output
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Schedule Setting |
“ Item Value [l ltem

\ Update

‘ Update

Value
Schedule (<< 0| Goto (> Schedule [<<[1__|[Golo][>
Mode  [4Cyde | Mode  [tOFF  +]
Out # 7| Out # 7]
Clicks Clicks o ]
Fast Click Fast Click [J
Action Time Action Time [09:59 |
Holiday O Holiday
Sun O Sun
Mon Mon
Tue Tue
Wed Wed
Thu Thu
Fri Fri
Sat O Sat
Join 1 [— [#0 | : Join 1 - #0 ]
Join2  [= k0 ] Join2 [ k0 |
Join 3 - [#0 | Join 3 = 1#0 ]
Join 4 - [#0 | i Join 4 6 [#0 ]

Ladder Programming

0.5 Sec. 0.5 Sec.

“ _I RTC I (CYC|G) ON
O Monday ~ Friday Y,
0 8:30
I I { OFF OFF
EN [— nrc| (%EF )
@ 9:59 7

0.2 Sec. 0.2 Sec.
(Unit :0.1 Sec)

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm

Join 1 Join 2 Join 3 Join 4

000 Cycle 007 005:002Y - Y Y Y Y Y - - 08:30 ---:000 ---:000 ---:000 ---:000

001 OFF 007 - = ¥ ¥ ¥ ¥ ¥ ¥¥ ¥ 09:59

—:000 -—-000 -—000 ---:000

SOYAL TECHNOLOGY CO., LTD
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B-3 ON/OFF Flashing LED with Two Momentary Buttons

Similar to the case of B-2 LED Scheduled Output on Weekdays, but in this case, it
required to use two momentary buttons for triggering LED ON/OFF separately, the output
mode is the same.

Conditions:
1. LED flashing for 90 minutes each time, without weekday & holiday restriction.
2. This schedule activate by button A, stop by button B.
3. The flashing function is ON for 0.5 seconds > OFF for 0.2 seconds >
ON for 0.5 seconds > OFF for 0.2 seconds, and so on.

Commands:
Index 000: The Cycle Output condition, there are two conditions as below:
1. Activate Y; when X; fulfills Rising Edge Triggering condition.
2. The output function is ON 0.5 > OFF 0.2 > ON 0.5 > OFF 0.2 seconds, and so on.
X Edge Triggering Condition must be set in Join4.

Referenced Command:
Cycle Output / Rising Edge Triggering
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Schedule Setting

“ Item Value .. ltem Value
Schedule [<<][0  |[Goto|[>>] Schedule [<<|[1 | Golo][>>
Mode [4:Cycle | Mode [1:0FF ]
Out # 3 | out # 3 |
Clicks ] 005:002 | Clicks ‘07‘
Fast Click Fast Click (O
Action Time |24:00 | Action Time [24:00 |
Holiday Holiday
Sun Sun
Mon Mon
Tue Tue
Wed Wed
Thu Thu
Fri Fri
Sat Sat
Join 1 [ [#0 | , Join 1 - l#0 |
Join 2 - [#0 | : Join 2 - [#0 ]
Join3 [ i#0 ] Join3 [ H#0 ]
Join 4 | ADi [#7 \ : Join 4 |anDi H#6 ]

Ladder Programming

| > Action Mode: 0.1-second unit; Cycle 0.5 on/0.2 off
14l I /0.5 on seconds, and so on.
“ |$ | \ Cycle 0.5Sec. 0.5 Sec.
ON
X7 Y3
il | A ( '
1TI \ OFF 02Sec. 0.2 Sec.
X6 Y3 (Unit :0.1 Sec)

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join2  Join 3 Join 4
000 Cycle 003 | 005002 Y | MY e Y Y Y e 24:00 —--:000 --:000 -—-:000 AADI:007
001 OFF 003 --- = ¥ ¥ ¥ ¥ ¥Y¥YNY 24:00 ---:000 --:000 --:000 ~*Di:006

SOYAL TECHNOLOGY CO., LTD 74



SOYAL Operation Manual
Programmable Logic Controller (PLC) 7. Case Introduction

B-4 Latch & Pulse Output of LED Lights with One Button

This case is going to teach you the conditions is possible to be the same and triggering
different outputs in the meanwhile.

Conditions:

Press the button to trigger two different outputs:

(1) Bulb A lights up for 1.5 seconds.

(2) Bulb B is activated with Toggle Mode, changing between ON/OFF status when the
condition fulfilled at each time.

Commands:

Index 000: Y, outputs for 1.5 seconds (Fast Click), when X; fulfilled the Rising Edge
Triggering condition.

Index 001: Y, outputs with Toggle Mode, turning to ON status when the first time X,
been triggered with Rising Edge Triggering, turning to OFF status when
second time Xg been triggered with Rising Edge Triggering, and so on.

> Edge Triggering Condition must be set in Join4.

Referenced Command:Pulse / Toggle / Rising Edge Triggering
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Schedule Setting |

I[N ltem Value - [l ltem Value

Schedue [<<][0__|[Goto][>>] |  Schedule [<<][i _|[Goto][>>]

Mode [3:Puise v | ﬁ Mode [5:Toggle v

Out # 2 ] ; Out # E

Clicks 15 Clicks B

Fast Click ' Fast Click O

Action Time [24:00 | . Action Time [24:00 |

Holiday ' Holiday

Sun Sun

Mon Mon

Tue Tue

Wed Wed

Thu Thu

Fri Fri

Sat Sat

Join 1 |— [#0 | ; Join 1 - [#0 |

Join 2 [= #0 | ! Join 2 #o |

Join 3 = #o | 5 Join 3 #0 |

Join 4 D [#6 | ; Join 4 [**Di [#6 |

| Update E Update |
0 N | Pue )
X, 2
Action Mode: On 1.5 Sec
EN I I (Toggle )
XG YS
Action Mode: Trigger ON once, then OFF once.

Index Mode Qut# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Jain 3 Join 4 |
000 Pulse oozl 5 e e e e e e e e 24:00 --:000 —-:000 —-:000 ADI:006
001 Toggle 003 - - Y Y Y Y Y Y Y Y 24:00 --:000 --:000 —-:000 ADi:006
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B-5 Pulse Output for 10 Seconds Every Minute

This case is going to teach you how to create a cyclic Timer and assign the specific
interval of timer as a condition.

Conditions:
There is a light signal that needs to be activated for 10 seconds every minute.

Commands:

Index 000: Condition Timer 000 < 60, which means this Timer will continuously
cycle between 0 and 60 seconds.

Index 001: Triggering Pulse output for 10 seconds, when each time the Timer =0
(Timer 000).

XWhen the condition is set as that the specific timer less to specific seconds
(ex. Timer 000 < 600), then the consequence is the timer will run between 0~600
seconds continuously. For this function, we can easily create a cyclic Timer with
random seconds/minutes/hours/days, and so on, just the unit of time is in second.
XThe condition of triggering a output on each hour is available to refer to
A-3 Daily / Hourly Scheduled Triggering.
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Schedule Setting Ladder Programming

Iltem Value Item Value
Schedule [<<][o |[Goto][>>] Schedule [=<][ [[Goto][>>]
Mode [6:TIMER v Mode [3:Pulse |
Out # 0 \ Out # 7
Clicks o | Clicks 10 |
Fast Click m] Fast Click =]
Action Time  [24:00 \ Action Time  [24:00 n 4' TMRO000 < 60 I—( TMRO000
Holiday Holiday ‘ Start
Sun Sun
Mon Mon
Tue Tue
Wed Wed Pulse
Thu Thu : .. | TMROO00 =0 o
Fri Fri 7
Sat Sat :
Join 1 MR |#0 |  Joint TMR  |#0 | Pulse output for 10 Sec.
Join 2 [LEss  |#eo | Join2 [EQUA  [#0 |
Join 3 #0 Join 3 [#0
Join 4 = #o | Join 4 = 1#0 |
Update | | Update I

10 Schedule B

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 Timer 000 6 - YAuaamy Y Y Nhesty 24:00 TMR:000 LESS:060 ---:000 ---:000
001 Pulse O0ZamOm=l iy ¥ Y Y Y Y Y 24:00 TMR:000 EQUA:000 ---:000 ---:000
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B-6 Multiple Functions of Sequentially LED Light Outputs

Condition:

This case will teach you with three methods to achieve the sequential output triggering,
which means the DO1 will be activated when the DOO OFF, DO2 will be activated when
the DO1 OFF, DOS3 will be activated when the DO2 OFF, and so on.

There is a traffic signal on-site, and after the condition fulfilled, the green light will turns
on for 20 seconds. After the green light got off, the yellow light turns on for 5 seconds,
and after the yellow light got off, the red light turns on for 20 seconds.

Method 1: Application of TIMER

Command:

This method can directly specifying which lights (green/yellow/red) to turn on at different
time intervals, it is good for programming plenty of different time intervals, because you
can create a table to list the activated time for each output, and then arrange the time
interval sequentially, finally programming on WEB PLC.

Index 000: X, triggers M,,, with the condition of Rising Edge Triggering, it may
triggered by the RF sensor onsite.
e Index 001: When M, is ON, start counting the TIMER 000.
Index 002: When the value of TIMER 000 is between 1-20 seconds, turn ON Y,
(green light).
XIf the green light should be ON status when standby, the condition could be TIMER 000
< 21, which means the green light will be turned on when TIMER 000 is in the interval of
0-20 seconds.

Index 003: When TIMER 000 is between 21-25 seconds, turn ON Y, (yellow light).
Index 004: When TIMER 000 is between 26-45 seconds, turn ON Y, (red light).
XIf the red light should be ON status when standby, then we should set an additional
virtual output to integrate with the Y2 output.

Index 005: When TIMER 000 equals 46, turn off M,y,, ending TIMER 000 and

resetting it to its default value.

Referenced Commands:
Rising edge trigger / Timer application
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Schedule Setting

ltem Value | Item
Schedule ﬂ D Go to |>>| Schedule
Mode ' Mods
Out # 100 ' out#
Clicks o ] ' Clicks
FastClick O ! Fast Click
Action Time : Action Time
Holiday . Holiday
Sun L Sun
Mon ! Mon
Tue ' Tue
Wed  Wed
Thu ' Thu
Fri . Fri
Sat | Sat
Join 1 [-— t#0 ; Join 1
Join 2 [= #0 | | Join 2
Join 3 |— #o + Join 3
Join 4 rpx  |#0 | ' Join 4
____________________________ B _
Item Value :‘
Schedule E- Goto| >> | Schedule
Mode  Moce
I
out e
5 1 ICKS
icka _ P ] | Fast Click
Fast Click O ' Action Time
Action Time i Holiday
Holiday | St
, Mon
Sun ' Tue
Mon » Wed
Tue | Thu
Wed | Fri
Tha 1 Sat
Fri . Join 1
Sat  Join 2
Join 1 |TMR ‘:#ﬂﬂ , Join 3
Join 2 [MORE  :#20 . Join 4
Join 3 TR #o0
Join 4 [LEss  |#26 5

Value Iltem

[E\ Goto E.Schedule

' Mode
I
O out#
o]  Clicks
O . Fast Click
EActiOn Time
| Holiday
./ Sun
 Mon
' Tue
Wed
' Thu
Fri
 Sat
&Do [#100 | | Join1
— #o " 1 Jain 2
— #o | 1 Join 3
#o 1 Join 4
___________________ - -
[ Fbem
E-m >>| | Schedule
]
' Mode
| Out#
o | Clicks
O | Fast Click
24:00 | Action Time
: Holiday
1 Sun
. Mon
| Tue
1 Wed
. Thu
| Fri
1 Sat
TMR  [#o |1 Join 1
MORE  [#[25 | | Join2
TMR  [#o | | Join3
LESS  [#46 | | Join4
]
1
1
I
I

Value

ceEaEn ii rw{}[}
oy
o

TMR  #0 |

IMORE  [i#0 |

[TMR  [#0 \

[LEss | #21 \
Value

Ol =1 =
ﬂio
=

=

<

xnnsnmnni
&
[==]

TMR [#o |
EQUA  |#46 |
= ]
| i#o |

SOYAL TECHNOLOGY CO., LTD
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Ladder Programming
| A |
(0 | 141
X

(1 | | | (TMRooo)

100 Start

| | {
(2 | | (o) |
0<TMR < 21 °

Green light

= | (‘on )
\ Y
20 < TMR < 26

Yellow light

1 | (
e | | (o)
25 < TMR < 46 §

Red light

(5 | | | /OFF)

| I |
\ M1oo
TMR = 46
End TMR

10 Schedule

Index Mode Qut# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 100 © SO Y Y N Y S i S 24:00 ---:000 ---:000 ---:000 ADx:000
001 Timer 000 O DX VR S ] ol Y 6 24:00 &Do:100 ---:000 ---:000 ---:000
002 ON (Pipe) 000 O DY VAR A Y D i i i 24:00 TMR:000 MORE:000 TMR:000 LESS:021
003 ON (Pipe) 001 O DY R A DY D il i i 24:00 TMR:000 MORE:020 TMR:000 LESS:026
004 ON (Pipe) 002 0 YR R R Y S i i i 24:00 TMR:000 MORE:025 TMR:000 LESS:046
005 OFF 100 - Y ¥ ¥ Y ¥ ¥ ¥ ¥ 24:00 TMR:000  EQUA:046 ---:000 ---:000
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Method 2: Application of Pulse Output

Command:

This method uses the Pulse output to achieve the requirement, in actually method 1/3 is
more efficient than method 2, as in this method, one output requires two schedules to be
set up, so it is just an interesting function for reference.

Index 000: The Digital Output for the green light, triggers Y, for 20 seconds with the
Rising Edge Triggering of X,.

Index 001: The Virtual Output Condition for the yellow light, triggers Mg for 25
seconds with the Rising Edge Triggering of X,, will use the second
difference of Mg and Y, (25-20=5) to trigger the yellow light output,
pairing to Index 003.

Index 002: The Virtual Output Condition for the red light, triggers M, for 45 seconds
with the Rising Edge Triggering of X, will use the second difference of
M, and M, (45-25=20) to trigger the red light output, pairing to Index 004.

Index 003: The Digital Output for the yellow light, lights up the yellow light for a total
of 5 seconds when Y, is OFF and Mg is ON.

Index 004: The Digital Output for the red light, lights up the red light for a total of 20
seconds when Mg is OFF and My is ON.

Referenced Command: Pulse / Rising Edge Trigger
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Schedule Setting

1

1

1
Item Value . ltem Value | Iltem Value
Scredue (<<|[0 |[Gola[>>] | Schecue << [t [Gow](>>| | Schecue [z |
Mode 3Pulss v ' Mode ' Mode S:Puise v
Out# L . Out# | Out# N
Clicks 20 | Clicks | Clicks
FastClick [ | FastClick [ | FastClick [
Action Time . Action Time | Action Time [24:00
Holiday | Holiday | Holiday
Sun | Sun | Sun
Mon ' Mon . Mon
Tue : Tue | Tue
Wed 1 Wed ' Wed
Thu " Thu ' Thu
Fri . Fri i Fri
Sat | Sat | sat
Join 1 E [#o | | Joint = [#o l | Join 1 = l#0 ]
Join 2 [ [#0 | 1 Join2 l H#o | | Join2 - [#0 |
Join 3 = Mo | | Join3 E Mo | 1 oin3 [~ o |
Join 4 D [#o | 1 Join4 DI [#o B (WD |#0 |

_________________________ - v AN B =

Item Value Item Value

Schedue [%|d__ | Gao| >
Mode

Schedule (<< (3 |[Goto|[>>
Mode

1

|

1

|

|

:

Out # out # '
N T ;
Fast Click 0 FastClick (J :
Action Time Action Time |24:00 |
Holiday Holiday Z
Sun . Sun i
Mon | Mon !
Tue | Tue :
Wed | Wed !
Thu ! Thu :
Fri 1 Fri |
Sat | sat :
Join 1 8DoN  |#0 | . Join 1 [8DoN  |#8 ] :
Join 2 |&Do [#8 | | Join 2 [8Do [#o ] :
Jain 3 [— [#0 | . Join3 [ [#0 ] |
Join 4 [— [#0 | | Join4 [ [#0 |
" Update : Update E

1

1
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Ladder Programming

[ 0 | I : (Pulse)
X, Yo
Pulse 20 Sec. (Green Light)
K I : (Pulse)
X, M,
Pulse 25 Sec.
[ ] I I (Pulse)
X M,
Pulse 45 Sec.
3 4+ (o)
\ vy
Y, M, 1
‘ 5 Sec. (Yellow Light)
’ (4| 1 £ (on)
\ vy
M8 M9 2
20 Sec. (Red Light)
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2
000 Pulse 000 20 - ¥ Y Y Y Y Y VY Y 24:00 ---:000 ---:000
001 Pulse 008 26 - ¥ ¥ Y Y Y Y Y Y 24:00 ---:000 ---:000
002 Pulse 009 45 - ¥ Y Y Y Y Y Y Y 24:00 ---:000 —:000
003 ON 01T - - Y Y Y Y Y YYY 24:00 &DoN:000 &Do:008
004 ON g2 - - Y Y Y Y Y XYY Y 24:00 &DoN:008 &Do:009

Join 3

---:000
---:000
---:000
—-:000
---:000

Join 4
AADI:000
AMDI:000
AMDI:000
---:000
---:000
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Method 3: Application of DO Edge Trigger

This method utilizes the Falling Edge Triggering of the DO to activate the next output. In
other words, the action of the end of green light will be the condition for activating yellow

light; and the action of the end of yellow light will be the condition for activating red light.

X This method is the simplest one in these three methods, it only requires understanding
the logic and programming function of Rising / Falling Edge Triggering, suitable for

continuous one-to-one triggering.

Command Explanation:
Index 000: X, Rising Edge Triggering ("MDx:000 = X,), when the condition is met,
triggering Y, (green light) Pulse output for 20 seconds.
Index 001: Y, Falling Edge Triggering (*.Dx:512 =Y,), when the condition is met,
triggering Y, (yellow light) Pulse output for 5 seconds.
Index 002: Y, Falling Edge Triggering (*.Dx:513 =Y,), when the condition is met,
triggering Y, (red light) Pulse output for 20 seconds.

Referenced Command:
DI Edge Triggering / DO Edge Triggering / Rising Edge Triggering / Falling Edge
Triggering / Pulse Output
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Schedule Setting |

Item Value " ltem Value

© ltem Value
Schedule << [0 [Goto|[>>]! Schedule  [<<|[1  |[Goto][>>]: Schedule [<<|/l2  |[Goto][>>]
Mode Mode © Mode
Out # 0 | | Out# | Out#
Clicks | Clicks . Clicks
Fast Click a ' Fast Click O + Fast Click a
Action Time Action Time | Action Time  [24.00
Holiday " Holiday " Holiday
Sun - Sun + Sun
Mon . Mon ; Mon
Tue + Tue + Tue
Wed . Wed . Wed
Thu Thu ¢+ Thu
Fri Fri . Fri
Sat © Sat ' Sat
Join 1 [— [#o | i Joint = [#o | 1 Join 1 [— #0 |
Join 2 = i#0 | Join 2 | [#o | | Join2 [= i#o |
Join 3 = i#0 | 1 Join3 [~ #0 |1 Join3 - #o |
Join 4 mDx J#o | Join4 ["Dx |#512 | | Join4 "Dx  |#513 y

Ladder Programming I

[ 0 | A ( Pulse)

X ¥y

Pulse 20 Sec.

(1 | I I ( Pulse )

1

Pulse 5 Sec.

2 1V | ( Pulse )

Y, £
Pulse 20 Sec.
10 Schedule
Index Mode Qut# Pulse 0.1 SunMon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 Pulse 000 20 - Y Y Y ¥ Y Y Y ¥ 24:00 ---:000 --:000 -—-:000 AMDx:000
001 Pulse 001 5 20| RN YA Y R i e e 24:00 ---:000 ---:000 ---:000 A Dx:512
002 Pulse 002 20 O Y A A (YR Y] Y Y e 24:00 ---:000 ---:000 ---:000 A Dx:513
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B-7 Scheduled Alarm of Security Card Condition

Conditions:

Card readers are installed in each building of the community and are used as security
checkpoint, the security has fixed time points that needs to do the patrol, and when the
security swipe the card on reader, the reader will record the event to the software, in the
meanwhile, the relay of reader will trigger the DI of PLC, when the PLC do not get the signal
of reader in fixed time interval, the DO will trigger the alarm in control center.

In this case, the reader needs to be swiped by valid card within ten minutes at four different
time points each day: 00:00, 06:00, 12:00, and 18:00. Otherwise, it will trigger the alarm to

notify the control center.

Command :

Index 000: Regardless of weekdays or holidays, at 00:00 every day, execute ON Mg
Index 001: Once My is activated, TIMER 000 starts counting.

Index 002: When TIMER 000 exceeds 600 seconds, execute ON Y,

Index 003: After the patrol personnel swipe the card, the card reader relay triggers X,

executing OFF M,

Referenced Commands: Scheduled trigger / TIMER / Edge trigger

Ladder Programming

0| || (o)
\
00:00
(1] | | (TMR 000)
M, Start
Il ——] ™Ro00 > 600 } ( on )
oy
0
EN | | ( OFF )
M
X, 8
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 008 0 IR YO Y I A Y DY DY (Y Y 00:00 ---:000 ---:000 ---:000 ---:000
001 Timer 000 O YR S DG Y] R i i i 24:00 |Do:008 ---:000 ---:000 ---:000
002 ON (Pipe) 000 0 YRR DY YR YA A A e 24:00 TMR:000 MORE:600 ---:000  ---:000
003 OFF 008 --- ¥ ¥ ¥ ¥ Y ¥ Y 24:00 ---:000 ---:000 --:000  ~Di:000
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B-8 Delay Alarm with Single Button

Explanation:

A monetary button is installed, if the button is triggered only once within 10 seconds, a
1-second alarm output will be sent to the central alarm system. If the button is triggered
twice within 10 seconds, the alarm output will be canceled, 1-second alarm output will not
be triggered.

This feature might be used at jewelry store counters. When counter staff perceive a
potential danger, they can preemptively trigger a timer. If the emergency situation is
resolved, the timer can be canceled within the time limit, to let the PLC do not trigger the
central alarm system.

Conditions :

A monetary button has been installed on-site. This button has two possible actions:

1. Pressing button X, and not triggering it for the second time within 10 seconds, then
the PLC will trigger a 1-second output Y,

2. Pressing button X, and triggering it for the second time within 10 seconds, then the
PLC will not trigger the 1-second output Y.

Command:
Index 000: When X, is triggered by Rising Edge Triggering condition, M,, ON (Toggle

Mode, if M, is ON status and triggered by Rising Edge Triggering
condition again, then the M,, will be OFF).
Index 001: When M,, is ON, Timer 000 starts counting.
Index 002: When Timer 000 equals 10, triggering Y, Output for one second.
Index 003: When Timer 000 equals 10, M,, turns OFF, and the Timer 000 will be

stopped simultaneously.

Referenced Command:
Toggle / Edge Triggering / TIMER / Pulse
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Schedule Setting

Item Value Item Value Item Value Item Value

Schedule <0 |[Goto|[>>]  Schedule [=<][ |[Goto|[>>| schedule <«<|z  |[Goto|[>>| Schedule <<][3 |[Goto][>>]

Mode [6Toggle | Mode 6:TIMER v] Mode 3:Pulse v Mode 1:0FF v|

Out# [10 Out # [o | Out # 0 Out # 10

Clicks [o \ Clicks [o Clicks T Clicks 0 |

Fast Click ( Fast Click 8] Fast Click [m] Fast Click (]

Action Time ~ [24:00 | Action Time Action Time 2400 | Action Time 2400 |

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat ) Sat Sat Sat

Join 1 = #0 | Join 1 (800 #10 |  Join1 MR #o0 | Join1 TMR _ [#o |

Join 2 [~ #0 | Join2 #0 Join 2 EQUA  #10 | Join2 EQUA _ |#10 | ]

Join 3 [~ #0 | Join 3 #0 Join 3 = #0 Join 3 = 10

Join 4 O [0 ] oing #0 Join 4 = #0 Join 4 = H#o '
[Update | | Update | “Update Update|

Ladder Programming

[0 | | A | — on ) ‘

Xo M10
Toggle
EN || (TMR ooo)
M,, Start

[ 2 I | ( Pulse)
TMR000=10 Yo
Pulse output for 1 Sec.

EN | | ( OFF )

TMR000=10 M.,
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm Join 1 Join 2 Join 3 Join 4
000  Toggle 010 - = ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 24:00 ---:000 ---:000 ---:000 ADi:000
001 Timer 000 O = LYE S G Y Y YA i 24:00 &Do:010 ---:000 ---:000 ---:000
002 Pulse 000 1 I 1Y YA YR SR YA (YA YA VG 24:00 TMR:000 EQUA:010 ---:000 ---:000
003 OFF 010 - - Y ¥ ¥ ¥ % Y ¥ ¥ 24:00 TMR:000 EQUA:010 -—-:000 --:000
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B-9 Dual Motors Alternating Operation

This configuration is suitable for two devices alternate operation, such as dual motors
or dual signals. PLC will trigger two different devices alternately.

Conditions :

A monetary button can trigger X,, and each time we trigger X,, the PLC will activate
the alternate outputs Y, and Y,. Y, and Y, use pulse output to trigger for 10 seconds at
a time, and two outputs can be triggered at the same time.

Command:
e Index 000: Pressing the button to trigger X,, M, executes a Toggle output, which
means M,, turns ON with first press and OFF with the next press.
o Index 001: When M,, is ON and X, is triggered by Rising Edge Triggering, the Y, will
be triggered for 10 seconds.
o Index 002: When M,, is OFF and X, is triggered by Rising Edge Triggering, the Y,
will be triggered for 10 seconds.

Referenced Commands :
Toggle / Rising Edge Triggering / Pulse

SOYAL TECHNOLOGY CO., LTD 90



SOYAL Operation Manual

Programmable Logic Controller (PLC)

7. Case Introduction

Schedule Setting

Iltem
Schedule

Mode

Out #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1
Join 2
Join 3
Join 4

Value
[«<]o
5:Toggle |
o |

0 |

O

[24:00 \

[ I < I < I < I < < I <.}

#0

Iltem

[Goto|[>>] Schedule

Mode

Out #
Clicks

Fast Click
Action Time
Holiday

Join 1

| Join2

[#0

Join 3

‘-..
} [#0
|

MDJ [#0

| Join4

‘ Update \

Ladder Programming

Value

[ ][Gow]>>]

[3Pulse  v|
—
10 |
O
2T
[&Do [#10
= J#o
= o
[*Di [#0
[ Update |

X

[=]

10 Schedule

Index Mode

000 Toggle
001 Pulse
002 Pulse

QOut# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm
Y ¥ Y ¥ Y ¥ ¥y

010 — -
000 10 -
001 10 -

O Y O i
LA YR YA i

i
AV A

ltem Value
Schedule [=<]2 ][Goto][>>]
Mode [3Pulse |
out # [
Clicks I
Fast Click .
Action Time  [24:00 |
Holiday
Sun
Mon
Tue
Wed
Thu |
Fri i
Sat {
Join 1 [&DoN  |#10 |
Join 2 = #0 |
Join 3 #0 |
Join 4 *Di #o |
[Updte
( Toggle )
M10
ON / OFF
( Pulse )
Y

0

Pulse output for 10 Sec.

( Pulse )
Y

1

Pulse output for 10 Sec.

Join 1 Join 2 Join 3 Join 4

24:00 ---:000 --:000 ---:000 ADI:000

¥ 24:00 &Do:010 --—-:000 ---:000 ADI:000
¥ 24:00 &DoN:010 --:000 -—-:000 AADI:000
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B-10 Multi-Motors Alternating Operation

Similar to the case of B-9 Dual Motors Alternating Operation, but here we want to
achieve the controlling of multiple motors, not 2 motors only, the Toggle function only
provides two status as the condition(ON/OFF).

In this example, we will use the counter as a condition to create an unlimited number
of conditional statements.

Conditions :

One monetary button has been installed, when pressing the button triggers the PLC
input X,, the PLC will alternately activate 4 different outputs sequentially, and to trigger
4 motors.

Y,-Y, will have a 3-second pulse output when triggered, and actions on different
outputs can occur simultaneously without affecting each other.

Commands:
Index 000: When CNT 000 = 0 and X, got Edge Triggering, trigger Y, Pulse Output
for 3 seconds.
® Index 001: When CNT 000 = 1 and X, got Edge Triggering, trigger Y, Pulse Output
for 3 seconds.
Index 002: When CNT 000 = 2 and X, got Edge Triggering, trigger Y, Pulse Output
for 3 seconds.
¢ Index 003: When CNT 000 = 3 and X, got Edge Triggering, trigger Y; Pulse Output
for 3 seconds.
¢ Index 004: When X, got Edge Triggering each time, CNT 000 will increase by 1.
Index 005: When CNT 000 = 4, CNT 000 will reset to 0.

X Note: Condition sequence is crucial in this example because the PLC's operation
logic follows the index sequence. Once the logic of Index 000 has run completed, then
run Index 001, then run Index 002, and so on.

Therefore, if we programmed the Index 004 & Index 005 as the first & second condition
index, the CNT 000 will increase by 1 at first, and the PLC will execute logic Index 001
rather than logic Index 000.

Referenced Command :
Edge Triggering / Pulse / Counter / CNT Reset
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Schedule Setting

Item Value Item Value Item Value

Schedule  [<<][0 |[Goto]|[>>] Schedule [<<|[1 |[Goto][>>] Schedule [<<|[2 |[Goto][>>]

Mode [3:Pulse v] Mode [3:Pulse v Mode [3:Puse |

Out # [0 | Out # [1 | Out # [2 |

Clicks 3 | Clicks [3 j Clicks 3 |

Fast Click O Fast Click 0O Fast Click O

Action Time |24:00 | Action Time [24:00 \ Action Time [24:00 |

Holiday Holiday Holiday

Sun Sun Sun

Mon Mon Mon

Tue Tue Tue

Wed Wed Wed

Thu Thu Thu

Fri Fri Fri

Sat Sat Sat |

Join 1 [CNT [#0 | Join 1 [CNT [#0 | Join 1 [CNT [#o |

Join 2 [EQUA  |#0 | Join 2 [EQUA  [#1 | Join 2 [EQUA  |#2 \

Join 3 [#0 | Join 3 [ [#0 | Join 3 [#0 |

Join 4 [*Di [#0 | Join 4 [*Di [#0 | Join 4 [*Di [#0 |
[ Update | [ Update | [ Update |

Item Value Item Value Item Value

Schedule [<<|[3  |[Goto|[>> Schedule [<<|[4 ~ |[Goto][>>] Schedule [<<|[5 [Goto][>>]

Mode BPuse v Mode [7CNTine  ~| Mode [BCNTRST v

Out # 3 Out # CH Out # o ]

Clicks 3 Clicks R Clicks o ]

Fast Click O Fast Click O Fast Click (O

Action Time [24:00 Action Time Action Time [24:00 |

Holiday Holiday Holiday

Sun Sun Sun

Mon Mon Mon

Tue Tue Tue

Wed Wed Wed

Thu Thu Thu

Fri Fri Fri

Sat Sat Sat

Join 1 [CNT  [#0 | Join 1 - #0 | Join 1 [CNT  |#0 |

Join 2 [EQUA  |#3 | Join 2 [#0 | Join 2 [EQUA  |#4 |

Join 3 [#0 | Join 3 [#0 | Join 3 [ [#0 |

Join 4 |*ADi [#0 | Join 4 [~Di |#0 | Join 4 [ [#0 |
\ Update | \ Update [ Update \

10 Schedule

Index Mode Oui# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 Pulse 000 3 - 24:00 CNT:.000 EQUA:000 ---:000 ADI:000
001 Pulse 001 24:00 CNT:000 EQUA:001 ---:000 AMDI:000
002 Pulse 002 24:00 CNT:000 EQUA:002 ---:000 AADI:000
003 Pulse 003 24:00 CNT:000 EQUA:003 ---:000 AADI:000
004 CNTInc 000 24:00 ---:000 ---:000 ---:000 ADI:000
005 CNTRst 000 24:00 CNT:000 EQUA:004 ---:000 ---:000

O O W W Ww

< << =<=<=
<< =<=<=<<=
<< <=<=<<=
<< <=<=<=
<< =<=<=<<
<< =<=<=<<
<< <=<=<=
<< =<=<=<<=
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Ladder Programming

| L | l (
N 1 [ 1 f I \ Pulse )
CNT 000 = 0 Y

X

0

Pulse output for 3 Sec.

(1 | I } I f I ( Pulse )
CNT 000 = 1 Y

1

X

Pulse output for 3 Sec.

[ 2 | I } I f I ( Pulse )
CNT 000 = 2 Y

2

X<

Pulse output for 3 Sec.

| L | | (
(4 | | [ 1 * [ \ Pulse )
CNT 000 = 3 Y

3

X

Pulse output for 3 Sec.

| | { CNT 000
N I I \ +1 )
XO
= | oo
CNT 000 =4
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C. Advanced application scenarios

C-1 Gate Alert if open more than 10 minutes with Confirm Button

Trigger the Alarm When Door Open more than 10 minutes

Condition:

The main door is equipped with door sensor, serving as the condition for starting the
Timer. When the main door is open (door sensor short-circuited) for more than 10
minutes, it will trigger an alarm. The alarm will persist until the main door is closed or until
the administrator presses the release button.

Command Explanation:

Index 000: When the Timer000 is equal to 60, Counter Counter000 will increment by 1.

Index 001: When Timer000 is less than 60, it will cyclically count from 0 to 60 seconds.
Additionally, there are required conditions: Y, OFF (alarm not triggered yet)
and X, OFF (door open, door sensor short-circuited).

Index 002: When the Counter000 exceeds 10, it will trigger the virtual output M5
(used as the trigger condition for Y, alarm output).

Index 003: The trigger conditions for resetting the Counter000 are X, (door closed) or X,
(pressing the release button).

Index 004: Y, alarm is self-holding function, with the condition of virtual output M,; ON
(door open for ten minutes) and X, OFF (alarm release button short-circuited).

Referenced Commands:
Timer / Counter / Virtual Output / Self-holding
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Schedule Setting

1
I
:
I
ftem ) lem
Schedule [<<|[3  |[Goto][>>] | Schedule [<</[4  |[Goto
Mode ' Mode 2:0N -
out# CE - Out# I
Clicks o | '\ Glicks 0 ]
FastClick 0O 1 FastClick O
Action Time  [24:00 . Action Time [24:00
Holiday | Holiday
Sun . Sun
Mon ' Mon
Tue . Tue
Wed . Wed
Thu ' Thu
Fri ' Fri
Sat . sat
Join 1 (D [#1 1 Join1 o |#15 |
Join 2 1Di #0 . Join2 Do |#o |
dalg 3 [#0 | . Join 3 @DIN_ |#1 \
Join 4 — M0 | | Join4 —  |#o |
| Update | : | Update |
:
I

I
I
ltem Value | Item Value ltem Value
Schedule [<<|l0  |[Goto][>>] ! Schedule [<«<][1  |[Goto|[>>] | Schedule [<<|l2  |[Goto][>>]
Mode ' Mode BTIMER ~ Mode
Out # o ] + Out # o | Out #
Clicks o] . Clicks P ] Clicks o ]
FastClick () . FastClick O Fast Click ()
Action Time  [24:00 . Action Time Action Time
Holiday | Holiday Holiday
Sun ' Sun Sun
Mon i Mon Mon
Tue . Tue Tue
Wed | Wed Wed
Thu ' Thu Thu
Fri oy Fri
Sat 1 Sat Sat
Join 1 TR #0 1 Join 1 MR |#0 | Join 1 [Nt [#o |
Join 2 [EQUA _ #g0 . Join2 [LEss  |#e0 \ Join 2 [MORE ' #10 |
Join 3 #o | Join3 [sDoN_ #0 | Join 3 - #o |
Join 4 #0 \ . Join 4 [GDN__ |#0 | Join 4 = #0 \
]
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Ladder Programming

|T™MR 000 | CNT 000 |
0| | -60 | | 4
|T™™R 000 L LL | TMR 000
1 | <60 | 11 11 | counting
XO YO |
Gate Sensor Alarm
|cNT 000 ] ( )
= " >10 | v N
M15
[ | ¢oNT 000
I Reset
X, ‘
ﬂ Confirm Button
| |
|
XO
Gate Sensor
I L (on )
N
[ 1l \
n M15 X1 YQ
Y Confirm Button
I
Y0
Self-hold circuit

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4

000 CNT Inc 000 4 S A X Y A i i 24:00 TMR:000 EQUA:060 ---:000 ---:000
001 Timer 000 7 Y Y Y (YA X o e 24:00 TMR:000 LESS:060 &DoN:000 &DiN:000
002 ON 015 —- - Y ¥ Y ¥ Y Y Y Y 24:00 CNT:000 MORE:010 ---:000 ---:000
003 CNT Rst000 4 R (N Y Y] S R i i 24:00 |Di:000  |Di:001 --:000 ---:000
004 ON 000 --- ¥ ¥ ¥ ¥ ¥ ¥¥Y 24:00 |Do:015 |Do:000  &DiN:001 ---:000
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C-2 DI/DO Corresponding Trigger (Enabled by Administrator for Each DO)

For this example, we have eight infrared devices with edge-triggered Inputs 0-7, and
we want to activate corresponding Outputs 0-7 for alarm indicators. Additionally,
the manager requires the on-site personnel to have manual control over whether
the corresponding alarm indicators should be activated after each infrared device
trigger.

Answer: Set the output mode of 0-7 point to ON. When the condition is met for
triggering, activate the output alarm indicator. The condition content is edge-
triggered (A.Di), and the virtual point Y (&D0o) must be in “on” state simultaneously to
trigger the corresponding alarm indicator.

The virtual output Mg_,5 can be triggered through 701Client graphical control or
developed using third-party software with Modbus triggering.

Schedule Setting
0| N g2 KB
Item Value ' item Value item Value | item Value
Schedule [«<][0 |[Goto][>>] i schedule [<<]|[1 [Goto|[>>] ! Schedule [=<<][2 |[Goto|[>>] ! Schedule [<<|[3  |[Goto][>>
Mode 2oN | Mode  [20N ] | Mode [2O0N v | Mode 20N
Out# o | . out# o i out# [0 L out# o
Clicks b ] ! cicks [0 ] ! clicks 0| | Clicks [0
Fast Click o | FastClck O I FastClick 0O | FastClick O
Action Time ~ [24:00 | ! Action ) " Action L ' Action 7
Holiday Tme (260 ] | Time (2400 Time
Sun Holiday I Holiday Holiday
Mon sun ! Sun Sun
Tue Mon i Mon Mon
Wed | Tue I Tue Tue
Thu | Wed " Wed Wed
Fri | Thu Thu T
Sat | Fr Fri i
Join 1 [&Do  |#s | ! sat sat sat
Join 2 [ [#0 7\ Join 1 |&Do [#9 Join 1 (8Do -#10 Jof” 1 B0 :#11
Join 3 = [#0 | Join2 [ [#0 Join2 = 40 Join 2 i #0
Join 4 [\ J#Ho | Joind = [#0 Join3 | #o wolnis = #0
[Update | Join4 0] [#1 Join4 ["Di " Joind ] 3
[ Update | [ Update toete
KX 8 5 [ 6 |
i
Item Value ! Item Value Item Value Item Value
Schedule [<<|[4 |[Goto |[>>] ' schedule [=<< |[5 |[Goto |[>>] Schedule << |[6 Goto |[>> Schedule | <<||7 Goto || >>
Mode [2:0N v 1 Mode 2:0N v Mode 2:.0N v Mode 2:0N v
out# [0 . out# 0 ] | Out# 0 Out # 0
Clicks o ! Clicks 0 | Clicks 0 Clicks 0
Fast Click (J : Fast Click () Fast Click (J Fast Click ()
é\icr:"g” [24:00 %‘;‘;‘g” 2400 | ./r\ifnt'sn 24:00 ?icr:‘e’” 24:00
Holiday Holiday Holiday Holiday
Sun Sun Sun i Sun
Mon Mon Mon Mon
Tue Tue Tue Tue
Wed Wed Wed Wed
Thu Thu Thu Thu
Fri Fri Fri Fri
Sat Sat Sat ) ! sat
Join1  [sDo  [#12 | Join 1 &0 [#13 | Join 1 8o MM | Join 1 Do |#15
Join 2 = #0 ] Join 2 1#0 ‘ Join 2 #0 Join 2 = J#0
Join3 | #0 | Join 3 #0 \ el 0 Join 3 #0
Join4  [~Di #4 ) L Join4 “Di #5 | Join'4 G L Join 4 Di #7
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Ladder Programming

0 1| ] || (ON)
XO MS YO
1 1 | 1 (on)
Iyl || \
X, M, Y,
H 1| | (on)
X2 M10 Y2
El 1| (] (oN)
XS M11 Y3
(4 1| (| (on)
X4 M12 Y4 ’
1| (| (on)
X7 M15 Y7

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hhomm  Jein1  Join2 Join3 Join4

000 ON 000 --- Y Y Y'Y Y YYY 24:00 &Do:008 ---:000 --:000 ~.Di:000
001 ON 000 --- Y Y Y Y Y YYY 24:00 &Do:009 ---:000 --:000 *.Di:001
002 ON 000 --- Y Y ¥ Y ¥ ¥y ¥ 24:00 &Do:010 ---000 --:000 *.Di:002
003 ON 000 --- Y ¥ ¥ ¥ ¥ ¥YY Y 24:00 &Do:011 ---:000 --:000 *.Di:003
004 ON 000 --- ¥ ¥ ¥ ¥ ¥ ¥ ¥ % 24:00 &Do:012 ---:000 --:000 ~.Di:004
005 ON 000 --- Y ¥ Y'Y Y YYY 24:00 &Do:013 ---:000 --:000 *.Di:005
006 ON 000 --- ¥ X ¥ ¥ ¥ MY ¥ 24:00 &Do:014 ---:000 --—-:000 *.Di:006
007 ON 000 --- ¥ ¥ ¥ ¥ ¥ ¥ ¥ 24:00 &Do:015 ---:000 --:000 *.Di:007
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Application Architecture :

TCP/IP

701ServerSQL 701ClientSAL

nI 230 R 23(WEB PLC)
A AR-401-10-0808R

RF Sens;>r A~H
Graphical Control Configuration example of 701Client:

TOP: Manual control switches for the manager (Mg~M, ;)
Middle: Infrared inputs (X,~X;)
Bottom: Outputs (Y,~Y-)

When the manager manually activates virtual output points M;,~M,5 in 701ClientSQL,
infrared inputs X, & X; & Xg & X; are triggered. This leads to the normal triggering of
alarms for corresponding Y, & Y. However, Y, & Y, do not trigger any output.

More Detail :
701Client Graphical Control Manual
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C-3 Marquee Output

Sequentially triggers Y,~Y, to create a running lights effect. The activation time is from
13:01 daily to 11:59 the next day, and it stops operating from 12:00 to 13:00 at noon.

Command Explanation:

Index 000: Daily trigger Y-, at 13:00.

Index 001: Daily OFF Y, at 12:00.

Index 002: Set Timer000, starting condition is Y; ON; TMR < 11 means this timer
will cycle from O to 11.

X In this example, the timer unit is 0.1 seconds, checking Fast Click.

Index 003~ Index 009: Set the trigger conditions for Y,~Ys; When the time is within
a certain segment of Timer 000, it will perform the ON action.

Referenced Commands:
Action Time / Timer / Fast Click / ON / OFF
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Schedule Setting

[ 0 | g 1 N 2 | N 3
i
| ltem Value | item Value . ltem Value
Item Value i Valu -~
Schedule [<<][0 |[Goto ][> | Schedule |[<<|[1 Goto |[ >> | : Schedule [<<][2 [Goto|[>>] : Schedule [ <<|[3 [Gow][>>]
Mode 2ZON v | Mode [GFF __ v] | Mode [GTIMER _v] . Mode
out# [ | Out# Loouts Coouw# 0]
Clicks o | Clicks 0 | Clicks [0 | . Clicks 0
Fast Click i FastClick O : Fast Click : FastClick O
Action Time [13:00 | | Action Time | 12:00 , Action Time [24:00 . Action Time |24:00 |
Holiday , Holiday | Holiday | Holiday
sun I sun | sun ! sun
Mon : Mon 1 Mon 1 Mon
Tue i Tue : Tue ! Tue
Wed | Wed | Wed | Wed
Thy , Thu I Thu i Thu
Ef I Fri | Fri P
Sa't : sat | sat ,  Sat
Join 1 1 Join1 #0 : Join 1 : Join 1
j"f“ i | Join2 #o i Join2 , Join2
oin [ y il | » I Joil
Yo e ! Join3 [ J#o | Jdoin3 L domd
- R , Join4 [~ l#o I Join4 [LEss ;| Join4
Update — i — I
(e ] : | Update | [ Update 1
b - - - - - - = = R e e e et - - e e e e - - - - - === - -
1 ! 1
(4] B = .
; 1 1
Item Value | Value ! ltem Value | : Value
Schedule [ <<|/4 [E©) B | schedule [<|s |[Goto][>]! Schedule [=<<][6 /[ Goto , Schedule [<<|[7 |[Goto
Mode 2:0N v P iliode \T(JN*V\ o : Mode [2:0N v : Mode 2:0N v
Out # 1 " oouts B . Out# (3 , Out#
i 3 00 1 i 0 .
Clicks [0 ] I Clicks o Rl | J ! Clioks 0 J
FastClick (J : EastClick O | FastClick O | FastClick O
Action Time [24:00 I Action Time 2400 B " [24:00 | S
Holiday | Holiday j o oliday jicloay
sun I sun ! ;' ' ! Sun
Mon 1 Mon . on > Mon
1 ' THe , Tue | Tue
Wed | Wed
= v Ve : Thu ‘
Thu . Thu | ) ! Th.u
Fri o i Fr | Fri
Sat U sat ! Sat | sat
5 i . 1
Join 1 : e ; , Jof’” , Join 1 ™R [#0 |
Join 2 I, 1 Join2 I Join 2 MORE |#4 |
1 n (.
Join 3 : i 1 , Join3 , Join 3 MR [#o |
) A I Join4 I Joil LESS [#
Join 4 U eina  [Ess e | (s [ TF |
f— i I Updat
: [ Update | | ‘ el
__________________ e e e T S
1 1 1
1 1
( 8 | - IER . 1
1 1
Item Value : Iltem Value ! !
==l ==c=q ] 1
Schedule [<<|[8 [Goto|[>> ' Schedule (=]l |[Goto][>>] | !
Mode ' Mode ZoN v | "
m ] 1
Out # 5i : Out# 6 , .
Clicks o ] | Clicks [0 \ | i
FastClick O I FastClick O ! ]
Action Time |24:00 : Action Time |24:00 I 1
Holiday | Holiday 1 ]
1
Sun : Sun | :
Mon , Mon ! 1
Tue I Tue i :
Wed | Wed I |
Thu i Thu ! !
)
Fri LOFn i J
Sat , Sat 1 I
Join 1 ™ I Join1 TMR  [#0 i !
Join 2 . Join2 I |
Join 3 I Join3 ! !
Join 4 , Join4 1 1
—— 1 1 1
| Update . I 1
i 1 1
1 I 1
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Ladder Programming

000
001
002
003
004
005
006
007
008

E EEEEREE B

RTC | (
13:00 | \ On
— Daily Scheduled Trigger Y
RTC | (
12:00 | \ 05 - )
— Daily Scheduled Trigger !
TMR 000 | | | (MR )
<11 Y, \
ITMR 000 TMR 000 | ( on
>0 <4 1 \
YO
| TMR 000 TMR 000 | (
1 >1 <5 1 \ On
Y1
TMR ooo TMR 000 l ( 0 )
_| I—I I \ n
YZ
TMR 000 TMR 000 | (
— " <7 | \ On
Y3
ITMR 000 | ITMR 000 | ( )
| \ On
Y4
ITMR 000 | ITMR 000 | { on )
1
\ Y,
| TMR 000 | | TMR 000 | { on
<10 | \
Y6
10 Schedule
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
ON 007 Y ¥ ¥ Y ¥ ¥YY ¥ 13:00 ---:000 ---:000 -—:000 --:000
OFF 007 --- - ¥ ¥ ¥YY Y XYY Y 12:00 ---:000 ---:000 --:000 ---:000
Timer 000 0O DYE EYER FER N Y YR Y T 24:00 &Do:007 --:000 TMR:000 LESS:011
ON 000 --- = ¥ Y ¥ Y Y Yy y 24:00 TMR:000 MORE:000 TMR:000 LESS:004
ON 001 --- Y ¥ ¥ Y ¥ ¥YY ¥ 24:00 TMR:000 MORE:001 TMR:000 LESS:005
ON 002 --- ¥ ¥ ¥ ¥ ¥ ¥YY Y 24:00 TMR:000 MORE:002 TMR:000 LESS:006
ON 003 --— Y ¥Y ¥ Y Y ¥YY Y 24:00 TMR:000 MORE:003 TMR:000 LESS:007
ON 004 --- ¥ ¥ ¥ YT rrryn 24:00 TMR:000 MORE:004 TMR:000 LESS:008
ON 005 --- Y ¥ ¥ ¥ ¥ Y¥YY¥ % 24:00 TMR:000 MORE:005 TMR:000 LESS:009
ON 006 --- - Y Y YY Y YYY 24:00 TMR:000 MORE:006 TMR:000 LESS:010

009

103

SOYAL TECHNOLOGY CO., LTD



SOYAL Operation Manual
7. Case Introduction Programmable Logic Controller (PLC)

C-4 Four-Door Interlock

4 Doors Interlock: When one of the doors is unlocked, other 3 doors could not be
unlocked until that door is closed

Command Explanation:
1. When the door sensor DIX;/ DX, / DIX; and the door lock relay DOY, / DOY, / DOY

of door B/door C/door D are closed, press Door A push button DIX0 , the door lock
relay
DOY, can be trigger on 6 seconds.

2. When the fire alarm input DIX,¢ is closed, the door lock relay of door A/door B/door C/
door D can be released on;

3. When the door sensor DIX, of door A is closed, the door lock relay of door A can be
automatically relocked;

4. When the door sensor DIX; of door A is forced to open and the door relay DOY,, of
door A is off, the alarm relay DOY/, of door A will be turned on;

5. When the door sensor DIX, of door A is open, the timer TMRO is triggered. When
TMRO is more than 8 seconds, the door open too long alarm relay DOY is triggered.

6. When the door sensor DIX, of door A is closed, the alarm relay DOY, can be stopped.

SOYAL TECHNOLOGY CO., LTD 104



SOYAL Operation Manual
Programmable Logic Controller (PLC) 7. Case Introduction

Ladder Programming

Y2 Y4 Ye M9
= >8 i (ON )
TMR M,q
| | | | |Al ( Pulse o
| | ITI \6 i/leC) Open too long alarm
Ms Mg Xo 24 [ \ (
Door A a;arm ON
{ (
\ OYN ) Mso )_
M24 0
Door A lock | {
(
111 \0“':':)
X,, (FireDl) X, 2 ‘
| | [
11 \OJF)
[4] ( X1 29
)(1 24
Auto Relock = T : (OFF)
X, Mso
| 11 (
/I’ VI (oN) Y (oFF)
Yo X, 30
Force Alarm X, \f
Door A alarm OFF
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10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4

000 ON 008 - - Y Y Y Y Y ¥ Y ¥ 24:00 &Di:003 &Di:005 &Di:007 -—:000
001 ON 009 --- - ¥ ¥ ¥Y ¥ yYvyYyYyY 24:00 &DoN:002 &DoN:004 &DoN:006 ---:000
002 ON 010 - - Y Y ¥YY Y YYY 24:00 &Di:001 &Di;005 &Di;007 --—-:000
003 ON 011 - - Y ¥ ¥ Y Y Y Y Y 24:00 &DoN:000 &DoN:004 &DoN:006 ---:000
004 ON 012 - - Y Y Y Y Y Y Y Y 24:00 &Di:001 &Di:003 &Di:.007 ---:000
005 ON 013 - - Y Y Y Y Y ¥YY Y 24:00 &DoN:000 &DoN:002 &DoN:006 ---:000
006 ON 014 - = ¥ ¥ ¥ ¥ Y ¥ ¥ ¥ 24:00 &Di:001 &Di:003 &Di:005 ---:000
007 ON 015 - - ¥ ¥ Y XY Y ¥YvyYyy 24:00 &DoN:000 &DoN:002 &DoN:004 --—-:000
008 Pulse 024 6 = ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 24:00 ---:000 &Do:008 &Do:009 AMDI:000
009 Pulse 025 6 Ol Ol e O A i 24:00 ---:000 &Do0:010  &Do:011 AMDI002
010 Pulse 026 6 = ¥ XYY D Y Y Y 24:00 ---:000 &Do0:012 &Do0:013 ADi:004
011 Pulse 027 6 = ¥ ¥ Y o ¥ x X v 24:00 ---:000 &Do:014  &Do:015 D006
012 ON 030 - - Y Y Y Y ¥ ¥ ¥ W 24:00 ---:000 ---:000 &DoN:000 ~.Di:001
013 ON 033 - - Y Y Y Y Y YYY 24:00 ---:000 ---:000 &DoN:002 ~.Di:003
014 ON 036 - - ¥ ¥ ¥ ¥ ¥ ¥ Y ¥Y 24:00 ---:000 ---:000 &DoN:004 ~.Di:005
015 ON 039 - - Y Y Y Y Y Y XYY 24:00 ---:000 ---:000 &DoN:006 ~.Di:007
016 ON 000 - « ¥ ¥ ¥ ¥ ¥ ¥ Y Y 24:00 ---:000 ---:000 |Do:024 |Di:016
017 OFF 024 - - Y Y YyY Y Yyywy 24:00 ---:000 -—--:000 ---:000 ArDi:001
018 ON 002 - « ¥ ¥ ¥ ¥ ¥ ¥YY XY 24:00 ---:000 -—--:000 |D0:025 |Di:016
019 OFF 025 - - Y Y YyY Y YyYyy»@Y 24:00 ---:000 ---:000 ---:000 AMDi:003
020 ON 004 - = ¥ ¥ ¥ Y ¥ ¥y 24:00 ---:000 ---:000 |Do:026 |Di:016
021 OFF 026 - = ¥ Y ¥ Y ¥ ¥ Y% 24:00 ---:000 ---:000 ---:000 ANDI-005
022 ON 006 --- - Y Y Y Y Y ¥ ¥ X 24:00 ---:000 ---:000 |Do:027 |Di:016
023 OFF 027 - - ¥ ¥ ¥ Y ¥ ¥YYY 24:00 ---:000 ---:000 ---:000 AMDI:007
024 OFF 001 - - Y Y ¥ XYY Y ¥ 24:00 ---:000 ---:000 ---:000 AMDI:001
025 OFF 003 - - Y ¥ Y ¥ ¥ Y X 24:00 --—-:000 ---:000 ---:000 ADI:003
026 OFF 005 -— S Y YOO Y Ay 24:00 ---:000 ---:000 ---:000 AMDI:005
027 OFF 007 — - Y Y Y Y Y Y Y Y 24:00 --—-:000 ---:000 ---:000 AMDI007
028 ON 028 --- - WY Y YO 24:00 ---:000 ---:000 ---:000 A Di:001
029 Timer fOONIE2 - YRAEEY Y Y YRy 24:00 ---:000 ---:000 ---:000 &Do0:028
030 ON 029 --- - YRR Y Y YRR 24:00 ---:000 ---:000 TMR:000 MORE:008
031 ON 001 - - YRR Y Y YR 24:00 ---:000 ---:000 |Do:029 |Do:030
032 OFF 028 - - Y ¥ Y Y Y Y XY Y 24:00 --:000 ---:000 ---:000 AADI001
033 OFF 030 - - AEEEYY Y Y YPY 24:00 ---:000 ---:000 ---:000 AADIZ001
034 ON 031 — S Y Y Y Y Y Y 24:.00 --:000 ---:000 ---:000 A.Di:003
035 Timer 001 206 - ¥ Y Y Y Y Y Y Y 24:00 ---:000 ---:000 ---:000 &Do:031
036 ON 032 - - Y Y Y'Y Y YYY 24:.00 ---:000 ---:000 TMR:001 MORE:008
037 ON 003 - = ¥ ¥ ¥ ¥ ¥ ¥ Y ¥ 24.00 ---:000 ---:000 |Do:032 |D0:033
038 OFF 031 - - Y ¥ Yy Y YyyY 24:.00 --:000 ---:000 ---:000 AMDI003
039 OFF 033 - - ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 24:00 --:000 ---:000 ---:000 AADIE003
040 ON 034 - - ¥ Y Yy Y ¥Yyy 24:00 --:000 ---:000 ---:000 ~.Di:005
041  Timer poz 202 - ¥ ¥ ¥ ¥ ¥ ¥ ¥ XY 24:00 ---:000 ---:000 ---:000 &Do:034
042 ON 035 - - ¥ ¥ ¥ ¥ ¥ ¥YYY 24:00 ---:000 ---:000 TMR:002 MORE:008
043 ON 005 -- - Y Y Y'Y Y YYY 24:00 ---:000 ---:000 |Do:035 |Do:036
044 OFF 034 - = ¥ ¥ ¥ ¥ ¥ ¥ ¥ Y 24:00 ---.000 ---:000 ---:000 ADI:005
045 OFF 036 --—- - Y Y Y'Y Y Y XYY 24:00 ---:000 ---:000 --:000 AMDI:005
046 ON 037 - - N ¥ ¥ ¥ ¥ ¥yYYXY 24:00 ---:000 ---:000 -—--:000 A Di:007
047 Timer 003 14 = ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 24:00 ---:000 ---:000 ---:000 &Do:037
048 ON 038 - = ¥ ¥ ¥ ¥ ¥ ¥yYyYY 24:00 ---:000 ---:000 TMR:003 MORE:008
049 ON 007 - - Y Y Y Y Y XYY Y 24:00 ---:000 ---:000 |D0:038 |D0o:039
050 OFF 037 - « ¥ ¥ ¥ ¥ ¥ ¥ Y XY 24:00 ---:000 ---:000 ---:000 AMDI:007
051 OFF 039 -- - Y Y Y Y Y Y Y Y 24:00 ---:000 ---:000 ---:000 AMDI-007
052 OFF 029 - « ¥ ¥ ¥ Y ¥ ¥ ¥ %Y 24:00 ----000 ---:000 ---:000 ADI:001
053 OFF 032 — - ¥ Y ¥ Y Y ¥ Y Y 24:00 ---:000 ---:000 ---:000 ADi:003
054 OFF 035 - = Y'Y ¥Y¥Y YyYyy?@XY 24:00 ---000 --:000 ---:000 ADI005
055 OFF 038 - - Y Y Y Y Y Y Y Y 24:00 ---:.000 ---:000 ---:000 ADi007
056 OQFF 000 - = X ¥ ¥ ¥ ¥ ¥y ¥ 24:00 ---:000 ---:000 ---:000 A.Di:016
057 QFF 002 - = ¥ ¥ ¥ Y ¥ ¥ ¥y 24:00 ----000 ---:000 --—-:000 ~ Di:016
058 OFF 004 - - ¥ ¥ ¥ Y XY Yy 24:00 ----000 ---:000 ---:000 ~.Di:016
059 OFF 006 - « ¥ Y X XY Y ¥ Y Y 24:00 ----000 ---:000 ----:000 ~ Di:016
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C-5 Queue Output (Pipe Output)

X Pipe output (Applicable to firmware version 5.06 and above, released on December 22,
2023)
Starting from this version, Pipe Output is supported. When the virtual output 255 is ON
(as fixed conditions), it will trigger Pipe Output. This means that within the same time,
Pipe outputs will not do the output simultaneously; instead, they will be queued and
executed in the order of triggering.

X The schedule for selecting Pipe output will not be executed when the virtual output 255
is OFF.

Condition Requirements:

There are three entrances to the parking lot, and each parking space is equipped
with occupancy detection. When the parking system detects that the number of
parking spaces is full, it will provide a signal to the 0808 PLC as a input to switch the
barrier gate activation mode.

When parking spaces are not full:

All three entrances can directly trigger the barrier gate through infrared sensing,
allowing vehicles to enter the parking lot.

When parking spaces are full:

The three entrances follow a queuing process. The one that first detects infrared
signals will be given priority to enter the queue (Pipe). The barrier gates will be
opened in a rotating manner through the queuing system to allow vehicles to enter.

Command Explanation:

Index 000: X, is the signal input for full parking spaces, activating virtual output
Y,s5 and switching the output mode to Pipe output.

Index 001~3: Queue output conditions. When the infrared edge trigger X, is
activated for the first entrance (output for ten seconds), and condition Y55 is ON,
virtual point My is output. Similar conditions apply for the other entrances.

Index 004~6: General output conditions. When the infrared edge trigger X, is
activated for the first entrance (Latch output), and condition Y,z is OFF, virtual
point M., is output. Similar conditions apply for the other entrances.

Index 007~9: Combined conditions of Index 001~3 and Index 004~6. When
Mg or M;, is triggered, output Y,. Similar conditions apply for the two other
conditions.

Index 010~12: Conditions for closing virtual points Y,,~Y,;. After a vehicle
passes through the barrier gate, the another infrared sensor should be triggered
to execute the action of closing Y,;~Ys.
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Ladder Programming

[0 | I | { ON ) | | ( ON )
1 \ 1 1 \
M Y
XA 255 Ms 0
| |
1 1
I | |+| { ON M
1 | g | \ M 1
M255 XO 8
| 1 { ON )
1 1
M \ Y1
(2 | I | I*l { ON 9
1 | D | \ M Il
Mzss X1 ° 1 1
M12
| 1Al {
E— | 1Al { o [ (°N)
1 1
M255 X2 10 Mw \ Y2
| |
1 1
e — Al (on) Ma
M
M255 XO B
A { OFF
| g D | \
X5 M11
1Al (
B — A [A| ( on
M. X 2 Y ( OFF )
Xe M12
| +I (
L6 _—I/r 1T \ ?/IN : I (OFF )
Mzss Xz 18 )(7 M13
10 Schedule
Index  Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh-mm  Join 1 Join 2 Join 3 Join 4
000 ON (Pipe) 255 0 T X N I e e O 24:00 |Di:004 ---:000 ---:000 ---:000
001 ON(Pipe) 008 10 - ¥ Y ¥ ¥ Y Y Y Y 24:00 &Do:255  ---:000 ---:000 ADi:000
002 ON (Pipe) 009 10 SO YR (Y| YA Y LY Y/ YA 24:00 &Do:255 ---:000 --—-:000 D001
003 ON (Pipe) 010 10 SO YA (X I A (R Erc v i 24:00 &Do:255 ---:000 --—-:000 ~Di:002
004 ON (Pipe) 011 0 S I B Y B Y e 24:00 &DoN:255 ---:000 ---:000 AADI:000
005 ON (Pipe) 012 0 I LN R e YCT i R i e 24:00 &DoN:255 ---:000 ---:000 AADI:001
006 ON (Pipe) 013 © S MY Y i Y Y 24:00 &DoN:255 ---:000 ---:000 ADi:002
007 ON (Pipe) 000 O ST Y (| BN A Y SR i [ 24:00 |Do:008 |Do:011 ---:000 ---:000
008 ON (Pipe) 001 O =0 B VG i ) Y 24:00 |Do:009 |Do:012 ---:000 ---:000
009 ON (Pipe) 002 O I R R O SIE D R i i 24:00 |Do:010 |Do:013 ---:000 ---:000
010 OFF 011 — Y Y Y Y Y Y Y Y 24:00 ---:000 --—-:000 ---:000 ~*Di:005
011 OFF 012 --- ¥ ¥Y ¥ ¥ ¥ ¥ Y Y 24:00 ---:000 ---:000 ---:000 A*Di:006
012 OFF 013 - Y Y Y'Y Y Y VYY 24:00 ---:000 ---:000 ---:000 ADI:007
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C-6 Motor Rotation Trigger(Usage Count Comparison)

Conditions:

There are two sets of motor devices on-site (Motor A/Motor B). Each day at noon (12:00),
one set of motor is triggered for one hour. Motor A is the primary motor, and it operates
when the counter of Motor A is less than or equal to the usage count of Motor B. Motor
B is the secondary motor and operates when the counter of Motor B is less than the
usage count of Motor A.

Command Explanation:

Index 000: When Y, triggers Motor A, it synchronously triggers X,. A rising edge
trigger on X0 increments the counter (CNT000) by 1.

Index 001: When Y, triggers Motor B, it synchronously triggers X;. An rising edge
trigger on X, increments the counter (CNT001) by 1.

Index 002: When CNTOOO is less than CNTO0O01, trigger Ms.

Index 003: When CNTOO1 is less than CNTO0OO, trigger M.

Index 004: When CNTO00 equals CNTO001, trigger M.

Index 005: Set the trigger condition for Y,. Y, is energized when either Mg or M,
is on, and M, is also on. Ensure that Y, is simultaneously wired to X, for counting
conditions.

Index 006: Set the trigger condition for Y,. Y, is energized when My is on, and My, is
also on. Ensure that Y, is simultaneously wired to X, for counting conditions.

Index 007: Y,; will be turned ON at noon (12:00) as a necessary condition for motor
triggering.

Index 008: Y, will be turned OFF at 1:00 PM, stopping the motor output.

Index 009: Counter reset point. When the management center receives information
that the motor usage has reached a certain count, the maintenance provider should
be contacted for equipment maintenance, press the reset button (X,) to reset counter
CNTOO0O after the maintenance.

Index 010: Same as Index 009, pressing the reset button (X,) resets counter
CNTOO1.

Index 011: When CNTOOO counts to 365, Y, will be triggered, providing a warning
signal to the management center. When this signal light is on, proactive contact with
the maintenance provider is required.

Referenced Commands:
Edge Trigger (Rising) / Counter / CNT Comparison / Action Time
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Ladder Programming

Index

000
001
002
003
004
005
006
007
008
009
010

: : { CNTO000 ) I : { ON )
X \ +1 \ M11
0 12:00
: : { CNTO001 ) ] | ( OFF
X \ +1 . \ M11
1 13:00
] | { ON 1Al (
1 1 \ iy 11 \Reset
8
CNT000 < CNT001 X, CNT 000
: : ( ON ) : : (Reset)
M X
9
CNT000 > CNT001 2 CNT 001
] | { ON ) 1 | { ON )
| I | \ hﬂ1o 1 1 \ \(7
CNTO000 = CNTO001 CNT 000 = 365
I | ] | { ON )
1 1 1 \
Y
Ms Mn °
M1o
| | | | ( ON )
Y
MQ M11 1
10 Schedule
Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hhomm  Jain 1 Join 2 Join 3 Join 4
CNT Inc 000 O SN YO Y 24:00 ----000 ---:000 ---:000 AMDi:000
CNT Inc oo1 0 N M 24:00 —-:000 ---:000 -—-:000 AMDI:001
ON (Pipe) 008 O Y XY ¥ ¥ ¥ ¥ Y X 24:00 CNT.200 LESS:001 --—-:000 -—-:000
ON (Pipe) 009 O ¥ X X ¥ Y OYIY Y 24:00 CNT:201 LESS:000 ---:000 ---:000
ON (Pipe) 010 0 YO X Y YN X 24:00 CNT:200 EQUA:001 --—-:000 —-:000
ON (Pipe) 000 O XX ¥ Y Y Y Y ¥ 24:00 |Do:008 |Do:010 --:000 &Do:011
ON (Pipe) 001 O IR YA Y I Y Y DGR Y 24:00 |Do:009 ---:000 ---:000 &Do:011
ON (Pipe) 011 O V] Y P I Y IV 12:00 -—-:000 ---:000 --:000 —:000
OFF o1 - MO M N N WY 13:00 --:000 ---:000 --:000 —-:000
CNTRst 000 O D Y N R R Y e 24:00 ---:000 ---:000 --:000 AADI:002
CNTRst 001 O R Y Y YR el e 24:00 -—-:000 --:000 -—-:000 AMDI:002
ON (Pipe) 007 0 ¥ X ¥ ¥ ¥ ¥ ¥ 24:00 CNT:000 EQUA:365 --—-:000 —-:000

011
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C-7 Create a 24-hour Clock by Timer & Counter

Conditions:

This method can generate a timer of any custom duration. In this example, a TIMER
paired with a Counter creates a 24-hour cycle timer, which then triggers outputs at
specific times. Following this logic, it can measure seconds, minutes, hours, days,
months, years, etc., and specify conditions for triggering specific devices after a certain
period.

A practical example: Patrolling point alarm output. Security personnel must swipe their
security card at the site every hour. If there is no card swipe for over an hour, an alarm
will be triggered at the security booth. If there is no card swipe for over three hours,
an alarm will be triggered at the management center. This setup achieves different
conditional alarms at multiple locations for different durations.

Command Explanation:

Indexes 000-004 form the 24-hour timer logic

Index 005-006 control the security booth alarm output

Index 007-008 control the management center alarm output

Index 000: TMR 000 cycles every 60 seconds

Index 001: (seconds) When TMR 000 = 60, Counter CNT 001 increments by 1

Index 002: (minutes) When CNT 001 = 60, Counter CNT 001 resets

Index 003: (hours) When CNT 001 = 60, Counter CNT 002 increments by 1

Index 004: (days) When CNT 002 = 24, Counter CNT 002 resets

Index 005: When CNT 002 > 0, it indicates that more than 1 hour has passed without a
security card swipe, triggering the alarm at the security booth (output Y,)

Index 006: On-site security mainframe relay controls input point Xs. When triggered, it
resets CNT 002 to 0, stopping the security booth/management center alarm
outputs.

Index 007: When CNT 002 > 2, it indicates that more than 3 hours have passed
without a security card swipe, triggering the alarm at the management
center (output Y,)

Index 008: The management center has an external alarm cancel button controlling
input point X,. When triggered, it resets CNT 002 to 0, stopping the security

booth/management center alarm outputs.
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9 Management center §

Release
Button

Programmable Logic Controller
(WEB PLC)

AR-401-10-0808R

Alarm A

Alarm B

Security Host
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Schedule Setting

Item
Schedule

Mode

Out #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1
Join 2
Join 3
Join 4

Iltem
Schedule

Mode

Out #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1
Join 2
Join 3
Join 4

Iltem
Schedule

Mode

Out #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1
Join 2
Join 3
Join 4

Value
|T_<‘ 0 |[Goto HEI
6:TIMER v

s daQayooe
o
o

- - - ot}

R #0 |
[LESs  |#60 |
| Iz*"l0 |
-—- #0

[ Update |

vawe

Iltem
Schedule

Mode

Out #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1
Join 2
Join 3
Join 4

| ltem

(<<l |[Goto][>>] | schedule

7:CNT Inc |

E
o]

4:00

[ I < < I < I < I < I < IO < N

O (—
[EQUA  [#60 |
1 \:*#0 | |
--- #H#O

Value

[<<][6 |[Goto][>>]
[BCNTRST _ ~|

LI I < IO < IO < I < I <]

~  #o |
[ #0 |
[ [#0 |
[**Di i#6 |
[ Update |

: Mode

| Out #

| Clicks

| Fast Click
| Action Time
| Holiday

I Sun

I Mon

I Tue

I Wed

I Thu

I Fri

| Sat

I Join 1

I Join 2

I Join 3

! Join 4

Iltem
Schedule
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Out #

| Clicks

| Fast Click
I Action Time
I Holiday
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I Tue

| Wed

| Thu

I Fri

| Sat

I Join 1

I Join 2

I Join 3

! Join 4

1
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(<] ][Gotw][>]
7:CNT Inc v

0 |

O

24:00

[ I I < I < B < I <]

TMR #0 |
[EQUA  [#60 |
= o |

Value

[7:CNT Inc |

2 _J
o

LI BN B < < B B < B <RI s
=}
S

[EQUA  [#60 |
~ #o ]
[#0 |

[Update

Value

[s<l7__][Gow)]
2:0ON/Pulse Pipe v
1

SO @@ R0
=3
=]

v

oNT %2 |
[MORE  |#2 |
[= # |
#0 |
[Update |

|

|

| ltem

| Schedule

: Mode

| Out #
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| Fast Click
| Action Time
| Holiday

| Sun

I Mon

| Tue

| Wed

1 Thu

I Fri

| Sat

| Join 1

I Join 2

I Join 3

I Join 4

| ltem
| Schedule

: Mode

| Out#

| Clicks

I Fast Click
I Action Time
I Holiday

I Sun
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| Tue

I Wed

I Thu

I Fri

| Sat

I Join 1

I Join 2

I Join 3

! Join 4

| ltem
| Schedule

: Mode

| Out#
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| Action Time
| Holiday

I Sun
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I Tue
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! Join 4
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<]z |[Gowo][>]

[8:CNTRST v

LI < I < I < I < I < I < |

|[MORE  |:#60 |
S —
- #O

2:0ON/Pulse Pipe v

"

(S I I < <IN < B R )
by
)

#0 |
——"
- ‘H#HO

Update‘

Vilue
[8:CNTRST |
2 |

0 \

24:00 |

L I I < I < I < B <<}
j

— o |
— #o |
7 |

‘I\I\Di

| Update

113

SOYAL TECHNOLOGY CO., LTD




SOYAL Operation Manual
7. Case Introduction Programmable Logic Controller (PLC)

Ladder Programming

KW | — ™R000 < 60 |—( TR000 W — cvrozso —( 9V )
) Start - i 1

| _ CNTO01 | I ( Reset )
141 ] | TMRo00 = 60 |—( | 6 | | 1|

+1 \ CNT002

Reset ON )
P |—] cNToo1 > 60 I_(CNT001 ) —— cNToo2 > 2 |—( . |

IEEM [— cNToo1 =60 CNTOO?) '8 | | 4 | ( Reset )

+1 \ CNT002

W —| cNToo2 =24 |—( Reset ‘
CNT002

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4
000 Timer DOGE 3250 = YR Y A IV YA Ya YA i 24:00 TMR:000 LESS:060 ---:000 ---:000
001 CNTIne 001 22 - Y Y Y Y Y Y Y Y 24:00 TMR:000 EQUA:060 ---:000 ---:000
002 CNTRst 001 29 YRR TR SR I Y YA (YA Y 24:00 CNT:001 MORE:060 ---:000 ---:000
003 CNTInc 002 O S Y X O R Y B v 16 24:00 CNT:001 EQUA:060 ---:000 ---:000
004 CNTRst 002 O DY YR SN DA DY YA A [ 24:00 CNT:002 EQUA:024 ---:000 ---:000
005 ON (Pipe) 000 0 VR AN R Y Y S v i 24:00 CNT:002 MORE:000 ---:000 ---:000
006 CNTRst 002 O SO Y D DO R R P e G 24:00 ---:000 ---:000 ---:000 ADi:006
007 ON (Pipe) 001 O YR AR X Y Y Y YA i 24:00 CNT:002 MORE:002 ---:000 ---:000
008 CNTRst 002 O SO Y B D G Y B R G 24:00 ---:000 ---:000 ---:000 ADI:007
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C-8 Single Lane Bidirectional Control

Scenario:
This lane allows bidirectional traffic and includes direction detection functionality to open
barriers/rolling doors according to the direction of travel.

> The barriers/rolling doors used in this setup have timed drop and anti-pinch functions.
Therefore, this example only controls the "Up" contact of the barriers/rolling doors and
does not control the "Stop" & "Down" contacts.

X The anti-pinch RF for the rolling doors in this setup is triggered in parallel with the
same DI point on the PLC. It is normally open, and when a vehicle passes through, it
short-circuits, causing the rolling door to continuously trigger the "Up" contact.

- X1 X0
m - Infrared B Infrared A
Infrared D Infrared C

Rolling Steel Door

Controller
AR-721-H

UHF Long Range Reader
Programmable AR-661UG

Logic Controller
(WEB PLC) <€

AR-401-PLC-0808R
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Conditions:

A. Vehicle Entry (1F -> B1)

1. After the vehicle enters and meets the direction detection for 1F, the long-range card
reader is activated, and the B1 red light is turned on.

2.When the card reader identifies a valid card, it triggers the "Up" function for both the barrier
gate and the rolling door.

3. The B1 traffic light remains green while in standby. When a vehicle enters 1F, the light
changes to red to warn that no vehicles should exit from B1 until the vehicle passes
through and meets the direction detection for B1. Once the vehicle meets B1's direction
detection, the B1 traffic light returns to green.

B. Vehicle Exit (B1 -> 1F)

1. After the vehicle exits and meets the direction detection for B1, the B1 red light is activated.

2. Once the vehicle satisfies the B1 exit direction detection, it triggers the "Up" function for
both the barrier gate and the rolling door.

3. The 1F traffic light remains green while in standby. When a vehicle exits from B1, the light
changes to red to warn that no vehicles should enter 1F until the vehicle has passed

through. Once the vehicle meets the direction detection for 1F, the 1F traffic light returns to

green.
DI/DO Contacts
DI Device Status | Optional | DO Device Status |Optional
Xo 1F RF-A NO Yo Barrier Up NO
X, 1F RF-B NO Y, Rolling Door Up NO
X, B1 RF-C NO Y, B1 Red Light NO o
Xs B1 RF-D NO Y, 1F Red Light NO ®
Barrier Activate Card
Xs Anti-pinch NO Ya Reader NO
Rolling Door :
Xs Anti-pinch NO Y; | B1GreenlLight| NO ®
Card Reader RELAY °
Xs |(Valid Card Opens Door| NO Ye 1F Green Light NO
Output)
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Command Explanation:

The following durations can all be customized to match the specific lane configuration

on site.

Index 000:

Index 001:

Index 002:

Index 003:

Index 004:
Index 005:

Index 006:

Index 007:

Index 008:

Index 009:

Index 010:

Index 011:

Index 012:

Index 013:

Index 014:

Index 015:

When entering, activate the long-range card reader function to read the card for

20 seconds.

When a valid card is read, the card reader outputs a relay to the PLC, which then

triggers the barrier and rolling door to open (2 seconds).

When entering, the vehicle triggers the B1 red light at the lower edge of 1F; B1

red light ON for 20 seconds.

When entering, the vehicle triggers the B1 red light at the lower edge of B1; B1

red light OFF.

X The B1 red light will turn back to green after the specified duration or when the
vehicle has passed through B1's ground loop/RF.

B1 Green Light (green while in standby); activation condition is B1 red light OFF.

When exiting, the vehicle triggers the upper edge of B1, opening the barrier and

rolling door.

When exiting, the vehicle triggers the 1F red light at the lower edge of B1; 1F red

light ON for 20 seconds.

When exiting, the vehicle triggers the 1F red light at the lower edge of 1F; 1F red

light OFF.

X The 1F red light will turn back to green after the specified duration or when the
vehicle has passed through 1F's ground loop/RF.

1F Green Light (green while in standby); activation condition is 1F red light OFF.

Remote control door open dry contact; opens the barrier and rolling door.

Barrier opening conditions (virtual points), combined points, with more than four

conditions.

Barrier opening conditions (actual points), including conditions from Index 010

and remote control door open trigger.

Rolling door opening conditions (virtual points), combined points, with more than

four conditions.

Rolling door opening conditions (actual points), including conditions from Index

012 and remote control door open trigger.

Close the barrier; if "Barrier Up" is not outputting, it can be triggered to "Barrier

Down" via the remote control.

Close the rolling door; if "Rolling Door Up" is not outputting, it can be triggered to

"Rolling Door Down" via the remote control.
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Schedule Setting

Item Value Item Value Item Value Item Value

Schedule [<<|[0 |[Goto| »>| Schedule [<<|[1  |[Goto][>>| Schedule [<<|[2  |[Goto|[>>] Schedule [<<[[3  |[Goto][>>
Mode 3:Pulse v Mode 3:Pulse v Mode [3Pulse  ~| Mode 1:0FF v

Out # Out # 104 Out # 2 Out # 2

Clicks 20 Clicks 2 Clicks 20 Clicks ) |

Fast Click 0O Fast Click O Fast Click Fast Click 0O

Action Time [24:00 Action Time [24:00 Action Time [24:00 | Action Time [24:00

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 &Di [#0 | Join 1 #o | Join1 3Di #1 Join 1 3Di #3 |
Join 2 [#0 \ Join 2 #0 Join 2 -  |#0 | Join2 |- #0

Join 3 #0 Join 3 [~ [#Ho ] Join 3 —  |#0 | Join3 [ #0 |
Join 4 [*Di  |#1 \ Join 4 DI #6 | Join4 ADi  |[#0 | Join4 [*Di  #2
Item Value ltem Value Item Value Item Value
Schedule [<<|[4  |[Goto][>>] Schedule [<<]5 Goto [>>| Schedule [<<|[6  [Goto| >>| Schedule [<<|[7  |[Goto][>>]
Mode [2:0N/Pulse Pipe | Mode [3:Pulse ~ Mode [3:Pulse  ~] Mode
Out# 5 Out # 103 Out# B ] Out #

Clicks 0 Clicks 2 ] Clicks Clicks o ]
FastClick O Fast Click 0O Fast Click [ Fast Click (O

Action Time |24:00 Action Time [24:00 Action Time [24:00 | Action Time

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 &DoN [ #?2 Join 1 [eDi  |#3 Join 1 8Di #2 Join 1 &Di [#0 |
Join 2 B #o | Join2 [~ J#o | Join 2 #0 Join 2 #0

Join 3 - [#0 | Join3 #0 | Join3 #o | Join3 #0

Join 4 = [#(0 Join 4 [#Di  [#2 | Join4 ADi #s | Join4 D ]
Item Value Item Value Item Value Item Value

Schedule [<<|[8  |[Goto] >>] Schedule [<<][8  |[Goto|[>>] Schedule [<<]10  |[Goto [>>] Schedule [<<|[11 | Goto|[>>]
Mode |2:ON/Pulse Pipe v | Mode [3:Pulse | Mode [2:ON/Pulse Pipe v| Mode [2:0N/Pulse Pipe ~|

Out # 6 Out# 107 Out # 108 | Out # o

Clicks o Clicks 2 | Clicks 0 Clicks D

Fast Click O Fast Click 0[O Fast Click 0O FastClick 0O

Action Time |24:00 | Action Time |24:00 | Action Time [24:00 | Action Time [24:00

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat /] Sat Sat Sat

Join 1 8DoN  [#3 | Join1 #0 Join 1 IDo #107 | Joind #1108

Join 2 : #ﬁ—| Join 2 #0 Join 2 [IDo \#m Join 2 @ 17

Join 3 ﬁ #0 Join 3 #0 Join 3 [IDo #103 Join 3 |:\ #o |
Join 4 -  #0 Join 4 [Di  #7 Join 4 |Di #4 ] Join4 ~  |#o
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Schedule Setting

Item Value Item Value Item Value Item Value

Schedule [ <<][12 [Goto|[>>] Schedule [<<|[13  |[Goto|[>>| Schedule [<<|[14 |[Goto]|[>>] Schedule 15 |[Goto][>>]
Mode [2:0N/Pulse Pipe v Mode [2:ON/Pulse Pipe v Mode 3:Pulse | Mode [3Puse ]

Out # [109 Out # [1 Out # 7 | Out # 16

Clicks 0 | Clicks 0 Clicks 2 \ Clicks 2

Fast Click O Fast Click O FastClick 0O Fast Click O

Action Time [24:00 | Action Time [24:00 | Action Time [24:00 | Action Time [24:00

Holiday Holiday Holiday Holiday

Sun Sun Sun Sun

Mon Mon Mon Mon

Tue Tue Tue Tue

Wed Wed Wed Wed

Thu Thu Thu Thu

Fri Fri Fri Fri

Sat Sat Sat Sat

Join 1 |IDo [#104 | Join 1 \ Do #109 | Join 1 8DoN  |[#0 | Join' 8&DoN  #1 |
Join 2 ||Di #5 Join 2 i J#18  ] Join2 [#0 ] Join2 #0 |
Join 3 Do |#103 Join 3 \ #Ho | Join 3 7] #0 | Join3 |: #:[
Join 4 Do |#107 | Join4 —  #0 ] Join4 Di |#16 | Join4 AADi #16 |

10 Schedule

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join 2 Join 3 Join 4

000 Pulse 004 20 - Y ¥ Y Uy Y i 24:00 &Di:000  -—-:000 ---:000 AMDi:001
001 Pulse 104 2 L. Y YELEELAY A 24:00 ---:000 ---:000 ---:000 ADi:006
002 Pulse 002 420N Y Y G L 24:00 &Di:001 -—--:000 -—--:000 A.Di:000
003 OFF 00Z2R=—=""Y Y Y 24:00 &Di:003  -—-:000 ---:000 A Di:002
004 ON (Pipe) 005 0 - YVUMER Y Y Y 24:00 &DoN:002 ---:000 ---:000 ---:000
005 Pulse 103 2 - Y IR Y Y Y R 24:00 &Di:003  ---:000 ---:000 ADi:002
006 Pulse UOSENZ0 - Y aEEEe Y Y Y B 24:00 &Di:002  -—-:000 ---:000 A Di:003
007 OFF 03 = - Y AT Y Y YR 24:00 &Di:000  -—-:000 ---:000 A.Di:001
008 ON (Pipe) 006 0 - YA Y Y Y Y 24:00 &DoN:003 ---:000 ---:000 ---:000
009 Pulse 107 2 BNy Y Y Y Y Y Y 24:00 ---:000 ---:000 ---:000 ADI:007
010 ON (Pipe) 108 0 P’ Y Y Y XYY Y 24:00 |Do:107 [Do:104  |[Do:103  |Di:004
011 ON (Pipe) 000 0 ] G P AN B (N A YA 24:00 |Do:108 |Di:017 ---:000 ---:000
012 ON (Pipe) 109 0 S Y Y N R ) YA YA 24:00 |Do:104 |Di:005 |[Do:103  |Do:107
013 ON (Pipe) 001 0 S Y Y RN R AN A e b 24:00 |Do:109 |Di:018 ---:000 --—-:000
014 Pulse 007 2 SO YGRS N R NN R YA i 24:00 &DoN:000 ---:000 —:000 ANDI:016
015 Pulse 016 2 ) YGOSR el i 24:00 &DoN:001 --—-:000 —:000 AADI:016
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Ladder Programming

1F Vehicle Entr | | 1A | (
Aclivatels Card Y % ! L . ! \ Pulas )
Reading o ] i : ; | 1Al (
Pulse 20 Sec. B1 Vehicle Exit _l I K { Pulse )
X, X, M,
galid Cgrd Reader | A ( Pulse ) Pulse 2 Sec.
pens Door
X, 104
. | 14 | (
Pulse 2 Sec. 1F Red Light —| I RA { Pulse )
¥,
X, X, 3
B1 Red Light | I I I ( Pulse ) Pulse 20 Sec.
X X 2

Pulse 20 Sec. 1F Red Light

L

( oFF )

B1 Red Light l I

Y
Xy X, 2 1F Green Light 1+ ( ON )

——~
o
mm
m

N

Y, Ye
B1 Red Light % ( ON )
Y, Y
Rolling Door Up
| A (
Remote Control 1 T I \ Pulse ) Open Rolling Door I ( on )
Door Open X M,,, L ! \
! M,,, Migs
Pulse 2 Sec.
Open Barrier 1I Ir ( ON ) I I
M
M107 s X5
1F Valid l I
Vehicle Entry | |
M104 I I
I I M|03
B1 Vehicle Exit 1 T
Mﬂ)ﬁ
: A . | |
Barrier Anti-pinch I I 1 T
X4 M|07
Open Barrier | | ( ON ) |1 (
fi Y, Open Rolling Door 1 | { ON )
108
Y.
MIOQ !
| |
1 T 11
10
X|7
X

Rolling Door F
} 1+ ( Pulse ) Al 4 ( Pulse )
X

X‘S YO Y7 16 Y Y'S
Pulse 2 Sec. Pulse 2 Sec.

Referenced Commands:
Rising Edge Trigger / Falling Edge Trigger / Direction Detection / Pulse Output
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8-1 Firmware Update

e 1. SOYAL Device Tools Software Update

After installing SoyalToolSetup \ ®)l , run UDP UPDATER software

0After installing SoyalToolSetup, UDP UPDATER shortcut will be automatically
created. Double click to run UDP UPDATER ri2)
o

UdpUpdater

eAnother method to run UDP UPDATER, on your computer > Start >
Soyal Software folder > click to run UDP UPDATER

- Soyal Software

UdpUpdater

0

(Note: If your computer has running 701 Server software, you need to close 701Server
before running this software to avoid communication port being occupied)

e 2. Device Reading

% Controller update tool (Ver 3.10 230608) — X
NET Adapter 192 168.1.21; f0-79-59-62-fa-23; (Realtek PCle GBE Family Controller #4) v
Fimware | 0x0000 Load F/W Update F/W
LCD Font | Load Font Update Font
Idle Image I Load Image Update Image
10 Schedule | Load File | Save File | Read Controller | Wiite Controller
727CM-O Test | (00 |13 57 [01 [02 |03 | fMACIRTC Exit
Update Path
(® Ethemet IP ‘192.168.1.127 ‘ Bort ‘1604 ‘ Node \1
Scan Completed !
New IP 192.168.1.130 New Gateway  192.168.1.254
Default boot loader address is 192.168.1.128 (1604) New Netmask | 255.255.255.0 Change IP Find (Broadcast)

STEP 1: Itis recommended to first check the controller status in the
Sub IP Range. Enter the IP address and then press SCAN.

STEP 2 : After displaying "Scan Completed!", the process is finished.

STEP 3 : The device information displayed in the message box
indicates that the device connection is normal.
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e 3. Firmware Update

% Controller update tool (Ver 3.10 230608) — X
NET Adapter 192.168.1.21; f0-79-59-62-fa-23; (Realtek PCle GBE Family Controller #4)
Firmware  \xs13CrmISP\ART27CM_I\V3_AP\APX727i3__ V0504 8i8o 230823 IDXZBAB | Load F/W q | Update Deviceq
LCD Font | Load Font Update Fét
Idle Image | Load Image Update Imgge
10 Schedule | LoadFile = SaveFile | Read Coftroller =~ Write Confoller
727CMIOTest | (00 |13 |57 |01 o2 |03 | ‘MACIRTC Sub IP Range : Scar XL
Update Path
@® Ethernet IP ‘192.168.1.171 ‘ Port |1604 |Node ‘1
O Serial Node (COM) 1 COM1

Serial Port (COM) BAUD
(0115200 (57600 () 38400 (119200 ()9600 ()4800

Select Device

O 727iv2

I (® 727iV3 - Serial Server/TCP to Wiegand (V3) p
(0 331E/327E/721Ev2/725Ev2/727Ev5/881E/821EV5/837E/EF
(0 101/321/401/721/723725/888 H-K-U --arm

IS2E-Device(192.168.001.171): Firmware Update is Completed ! q
New IP

192.168.1.130 New Gatefvay |192.168.1.254

Default boot loader address is 192.168.1.128 (1604) New Netmask |255.255.255.0 Change |P Find (Broad#ast)

N EE & =k
L_LAPX727i3 V0504 8i8o 230823 PLC.STM Q‘EZOZB/B/ZB TF(

HEEZR(N): |APX727i3__V0504 8i80 230823 PLC.STM v | [Firmware Files(*.stm;*at3;*.uif v
e ETE) Hp
i

STEP 1 : Enter Device IP Address, Port remain as default value '1604',
enter Device Node ID
STEP 2 : Select Device model number [ 727iV3-Serial Server/TCP to Wiegand (V3) ]
STEP 3 : Press [ Load F/W ]
STEP 4 : Select firmware file
STEP 5 : Select [ Open ]
STEP 6 : Select [ Update F/W ]
STEP 7 : Update firmware status will show on the progress bar.
When it shows " CONTROLLER Programming Completed! " indicated
Update Firmware has been successfully.
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8-2 Schedule Export

% Controller update tool (Ver 3.10 230608) — X
NET Adapter 192 168.1.21; f0-79-59-62-fa-23; (Realtek PCle GBE Family Controller #4) =
Fimware  \xs13CrmiSP\AR727CM_IW3_AP\APX727i3__ V0504 8i8o 230823 ]OXZBAB Load F/W Update Device
LCD Font | Load Font Update Font
Idle Image | Load Image date Image
10 Schedule |PLC Node01 5. 5401 Load FQSave File | Read Controller rite Controller

727CMIO Test (00 |13 |57 [o1 [[o2 |03 | fmAcRTC Sub IP Range Scan Exit
Update Path
@® Ethernet IP ‘192.168.1.171 ‘ Port |1601 ‘ Node |1 |
(O Serial Node (COM) 1 comi

Serial Port (COM) BAUD
(0115200 ()57600 ()38400 (19200 (1)9600 (4800

Select Device

O727v2

I (®) 727iV3 - Serial Server/TCP to Wiegand (V3) 9
(O 331E/327E/721Ev2/725Ev2/727Ev5/881E/821EV5/837E/EF
() 101/321/401/721/723725/888 H-K-U --arm

Read Ready !
82.165.1.128 (1604 New Netmask |255.255.255.0 Change IP Find (Broadcast)
File name: |Four—DDDr Interlock.5401 elq_ w |
Save as type: 10 Schedule File(*5401) v

Save ? Cancel

STEP 1 : Enter Device IP Address, Port remain as default value 1601,
enter Device Node ID

STEP 2 : Select Device model number [ 727iV3-Serial Server/TCP to Wiegand (V3) ]

STEP 3 : Press [ Read Controller ]

STEP 4 : The message box displaying " Read Ready! " indicates the completion
of the process.

STEP 5: Press [ Save File ]

STEP 6 : Select the path for exporting the programming file and edit the export
file name.

STEP 7 : Select [ Save ]

STEP 8 : Export is complete when "Save Ready" is displayed.
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8-3 Schedule Import

% Controller update tool (Ver 3.10 230608) = b4
NET Adapter 1192 168.1.21; f0-79-59-62-fa-23; (Realtek PCle GBE Family Controller #4) ~
Firmware J\\x513Crm\lSP\AR727CM_I\VS_AP\APX727i3_V0504 8i80 230823 IUXZBAB Load F/W Update Device
LCD Font ‘ Load Font Update Font
Idle Image ‘

Load Image date Image
10 Schedule |PLC Node01 255401 I Load Filga\le File || Read Controlleﬂ:rite Control@
727CM-OTest | (00 |13 |57 [o1 [0z [03 | MAC/RTC‘. Sub IP Range _ Sean Exit #

Update Path
@ Ethemet [P |192-168-1-171 |Pon ‘1503 ‘Node ‘1 ‘

() Serial Node (COM) 1 COM1

Serial Port (COM) BAUD
(115200 (®)57600 (38400 () 19200 (1)9600 ()4800

Select Device

O7271v2

I (®) 727iV3 - Serial Server/TCP to Wiegand (V3) 9
(O 331E/327E/721Ev2/725Ev2/727Ev5/881E/821Ev5/837E/EF
() 101/321/401/721/723725/888 H-K-U --arm

Read Ready !
52.168.1.128 (1604 New Netmask |255.265.255.0 Change IP Find (Broaddhst)
D Four-Door Interlock.5401 ?ﬂ%ﬁﬁi% 10:28 AM
File name: |Four—Door Interlock. 5401 | 10 Schedule File(*.5401) w
S Open Cancel

STEP 1 : Enter Device IP Address, Port remain as default value '1601’,
enter Device Node ID

STEP 2 : Select Device model number [ 727iV3-Serial Server/TCP to Wiegand (V3) ]

STEP 3 : Press [ Read Controller ]

STEP 4 : The message box displaying " Read Ready! " indicates the completion
of the process.

STEP 5: Press [ Load File ]

STEP 6 : Select the programming file you want to import.

STEP 7 : Select [ Open ]

STEP 8 : Click the [ Write Controller ] button to execute the file import.

STEP 9 : After the import is completed, it will display "Write Ready! " indicating
the process is finished.
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8-4 FAQ

. Q 1 : Incorrect CNT Inc Counting?

A : To ensure accurate counting with CNT Inc, it's crucial to select edge-triggering

conditions like *Di or *.Di. Opting for other triggering conditions might result
in erratic counting behavior.

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1

Join2 Join3 Join4
004 CNTInc 000 28

Y' 8 X N XYW 24:.00 ---:000 --:000 ---:000 *.Di:007

. Q 2 : Why Does the Timer Keep Showing 0 After Triggering?

A : The Timer displays 0O after triggering because it starts counting when triggered

and resets to 0 when the trigger stops. Therefore, to accurately view the Timer's
triggering time, you need to check it while the trigger is active.

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1

Join2z Join3 Join4
005 Timer 000 4208 =iy Y U ¥ Yoy oy

24.00 ---:000 ---:000 ---:000 &Di:006

l Q 3 : How to Trigger Timer in a Loop?

A : When you set TIMER conditions as LESS:011, it means the Timer will cycle
between 0 to 11 seconds. You can use this TMR value as a triggering condition.

For more details, you can refer to the example provided in 3-2, the "Running
Light" scenario.

Q 4 : When encountering an error page while trying to access the webpage login

settings, as shown below, you can right-click on that section and choose to
reload that specific page section.

View page source

View frame source

Reload frame

Inspect
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l Q 5 : Edge trigger as a condition doesn't trigger the output properly?

A: Common Mistake 1: Incorrect edge trigger setup

Correct setup: Both rising edge (MDi) and falling edge (ADi) triggers must be set

in the condition Join.

X

Iltem Value
Schedule  [<<|[0 |[Goto][>>]
Mode 20N |
Out # 0
Clicks 0
Fast Click 0
Action Time |24:00 |
Holiday
Sun
Mon
Tue
Wed
E =
I Fri I
Sat
Join 1 MDI |#0 |
Join 2 - #0 |
Join 3 - #0 |
Join 4 - #0

v

Item
Schedule
Mode
Qut #
Clicks
Fast Click
Action Time
Holiday
Sun

Mon

Tue

Wed

Thu

Fri

Sat

Join 1

Value
\?\ 0 |[Goto][>>]
20N |

(<IN I < I < I < I < I <

- #o

| Join2

|
= w0 ]

Join 3
Join 4

= @0
MDJ #0 |
Update |

A : Common Mistake 2: Condition conflicts
Correct setup: Edge trigger should always be a required condition and should
not be combined with other conditions using "or" logic.

—~
o
=z

~—

<

1.Edge trigger in the diagram
is not a necessary condition.
2.Without OFF X, X, will

remain ON continuously.

| A | ION)
1T I \m,
XO
I I { OFF
\ v,
X1
A —(2)
\ wm,
X2 X3
I I ION)
\y,
MB
| |
1 |
M
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A : Common Mistake 3: Multiple edge triggers
Correct setup: Time conditions are also edge triggers, so they cannot be directly
set in the same schedule with edge triggers.

Qtem Value
Schedule | <<|[1 [Goto|/>>
Mode [20N |
Out # o
Clicks o
FastClick O
Action Time [12:30 |
Holiday (@]

Sun (@]

Mon

Tue

Wed

Thu

Fri

Sat @]

Join 1 [ |#0
Join 2 [ #0
Join 3 - #o
Join 4 |MDi [#0

Update

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join 1 Join2 Join3 Join4

000 ON 008 --- -~ Y Y Y Y Y 12:30 --:000 --:000 ---:000 ---:000
001 ON 009 --- Y ¥ ¥ % ¥ XYY 24:00 --:000 --:000 ---:000 *ADi:000
002 ON 000 --- ¥ %Y ¥Y¥Y ¥YYY 24:00 &Do:008 &Do:009 ---:000 ---:000
003 OFF 009 -- Y % N N ¥ VN 24:00 --:000 --:000 ---:000 *Di:001

1. Mg with ON/OFF conditions (X./X;) as edge triggers.

2. Time trigger (12:30) set as a separate condition to trigger Mg, avoiding conflicts
with two edge outputs used as conditions.

3. X, edge trigger linked to virtual point My, avoiding conflicts with two edge outputs
used as conditions.

X Actually, the time edge condition triggered at 12:30 can be written in Index002
and linked to M9, showcasing the expansion of edge condition usage.
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. Q 6 : Same output point duplicated in multiple conditionals

A : Common mistake: Same output point set in multiple conditions.
The same input point can be used as a condition for multiple output points;

however, the same output point cannot be used as the output for multiple
schedules.

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm Join1  Join2 Join3 Join 4

000 ON 000 - - Y Y Y'Y Y YYY 24:00 &Di:000 ---:000 ---:000 ---:000

001 ON 000 -- - Y Y Y Y Y YY 24:00 &Di:001 --:000 --:000 ---:000
¥ ¥ ¥Y¥ ¥ Y¥X

Y
002 ON 000 - - Y 24:.00 &Di:002 --:000 --:000 ---:000

Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri SatHoliday hh:mm Join1  Join2 Join3  Join 4

000 ON 000 - - Y Y Y Y Y YYY 24:00 |Di:000 |Di:001 |Di:002 ---:000
Index Mode Out# Pulse 0.1 Sun Mon Tue Wed Thu Fri Sat Holiday hh:mm  Join1  Join2 Join3 Join 4
000 ON 000 - - Y Y Y Y Y YYY 24:.00 &Di:000 ---:000 ---:000 ---:000
001 ON 001 -- - Y Y Y Y Y YYY 24:00 &Di:000 ---:000 ---:000 ---:000
002 ON 002 - - Y Y Y Y Y YYY 24:00 &Di:000 ---:000 ---:000 ---:000

. Q7. Abnormal operation of Pulse/Cycle/Toggle.

A : Common mistake: Trigger condition is not an edge trigger.
The parameter setting page reminds that Pulse/Cycle/Toggle is Timed/Edge
only, in other words, it must be used with edge triggers as conditions; using
non-edge trigger conditions may result in abnormal operation or failure to reset.

ltem Value Rule Descriptions

Schedule [ <<]0 (Goto|[>>] | Clear | | Empty All 10 Rules |

Mode 20N ] IPulse/Cycle/Toggle action on Timed/Edge only,
Out # 0 10#(0~255), TMR/CNT #(0~31)

Clicks 0 | Pulse(1~65535) or Cycle(1~255:1~255)
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8-5 List of WEB PLC and I/0O Expansion Board Models

e Available WEB PLC Models

Model no. AR-727-CM-PLC-0804R | AR-401-PLC-0808R | AR-401-PLC-1616R

SOYAL wrme e

Product Images

Quantity 8
DI Source Input mode
Sink Input mode o
Optical Isolation o
Quantity 4
MosFet
PO TypeA o
Relay
TypeC o
Independent I/0O Power Supply o ®
e Available Expansion I/0O Module Models
Model no. AR-401-10- AR-401-10- AR-401-10- AR-401-10-
0016R 1616R 1616M 1608R

Product Images

Quantity 16
ol Source Input mode o
Sink Input mode ([ o ® @
Optical Isolation o @ @
Quantity 16 16 16 8
MosF
0O osFet — - o
ype
Rela
y TypeC [ J @
Independent 1/0O Power Supply o o ®
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Model no.

AR-403-10-0404P

AR-403-10-0404M

AR-403-10-0202M-IR

Product Images

RARL]
e
I

b — ol |

)
3
.;';_ e

Quantity 4 4 2
Source Input mode
ol Sink Input mode
Optical Isolation o
Quantity 4 4 2
MosFet o o o
29 TypeA
Relay
TypeC
Independent I/O Power Supply ®
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