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Before You Start =——

This manual contains important information on the use and operation of this device.
Please read all the information carefully for optimal performance and to prevent any
damage or misuse of the device.

Safety symbols are classified into two categories, “WARNING” and “CAUTION”.

AWarning This symbol describes situations that could cause major or fatal injury to
the user.

ACaution This symbol describes situations that may cause minor injury or damage
to the device.

SAFETY SYMBOLS USED IN THIS PRODUCT MEANS:
AThis symbol warns the user of potential hazards.

AThis symbol warns the user of uninsulated voltage within the unit that can
cause dangerous electric shock.

Keep this manual nearby the user operating devices so it can be easily checked.

A-class equipment (Broadcasting communication
equipment for business) |
This product has passed the testing for electromagnetic waves for business use, and

has not been designed or manufactured to be used as a household item; users are
advised as such.




Design Precautions (AWarning)

Please install a safety circuit to protect entire control system in case of an
unexpected power shut-down and PLC module malfunction. Such anomalies may
severely compromise the integrity of the overall system.

External to the PLC, please install circuits and switches to safeguard the system from
mechanical damages (ex. Emergency stop, upper/lower limit switches,
forward/reverse direction interlocking circuits, etc)

When the PLC detects either of the following failure conditions, it may stop
operation and turn off all outputs.

- The overcurrent protection or overvoltage protection of the power supply
module is activated.

- The PLC CPU detected a failure, such as the watchdog timer error or module
installation failure, with its self-diagnostic function.

In addition, all outputs may be turned on when there is a failure that the PLC CPU
cannot detect, such as in the relay or TR terminal. Build an extra monitoring circuit
that will monitor any output signal that could cause serious accidents.

A greater than normal current passed through the PLC for an extended period of
time, or a short-circuited load flows in the output module may cause a fire.

Build a circuit that turns on the external power supply after the PLC power supply is
turned on. If the external power supply is turned on first, it could result in output
failure or malfunction.

In order to ensure that the system operates safely, please configure an interlock
circuit in the scan program for the following situations.

- When exchanging data with computer or other devices.

- When operated by a computer or other devices.

Not doing so could result in output failure or malfunction.

Precautions for design (AACaution) e—————

Do not bundle the input/output signal or communications cables with the main
circuit and power cables. They should be installed at least more than 100 mm
(3.94inches) apart. Not doing so could result in output failure or malfunction.




Precautions for mounting (AACaution) —=————

Use the PLC in the environment that meets the general specifications given in this
manual. Using this PLC in any environment outside the range of the general
specifications could result in electric shock, fire, malfunction, or damage to or
deterioration of the product.

Please ensure that each module is installed correctly in its place. Loosely or
incorrectly installed pieces may result in malfunction, failure, or free-fall.

Power supply in PLC should be turned off before mounting the module. Not doing
so could cause an electric shock or damage to the device.

Install I/0O devices or extension connectors correctly. If they are installed incorrectly, it
may result in an input or output failure.

Do not convey direct vibration into PLC. Not doing so could cause electric shock, fire
or malfunctions.

After wiring work, please make sure to close the terminal cover before turning on
the power for the PLC system.

Precautions for wiring (AWarning)

Make sure to check the device’s rated voltage and circuit arrangement before wiring.
Failure to do so may cause electric shock or damage on the device.

Make sure to close the terminal cover before turning on the power of PLC system
after wiring work. Failure to do so may cause electric shock.

Precautions for wiring (ACaution) — e——————

Make sure to check device’s regular voltage and sequence of terminals. Failure to do
so may cause fire, electric shock and malfunctions.

Make sure to tighten the screw with standard torque. Loose connections may cause
short, fire or malfunctions.

In grounding the FG ground terminals, be sure to conduct the product at least D
type (Class 3) grounding. Not doing so could result in electric shock or malfunctions.

When wiring, make sure that wiring debris do not enter the module. Failure to do so
may cause fire, equipment damage or malfunctions.




Precautions for test run and repair (AWarning)

Please do not touch the terminals when the power is ON. Doing so could cause an
electric shock or malfunctions.

When cleaning or tightening the screw, turn off the power of PLC and all other
systems. Failure to do so could cause an electric shock or malfunctions.

Do not charge, disassemble, heat up, short, or solder the battery. Doing so could
cause the battery to heat up, rupture or ignite thereby harming the user.

Precautions for test run and repair (A\Caution) ——

Do not dissociate the PCB from the module’s casing or make any modifications to
the device. Doing so may cause fire, electric shock or malfunction.

When mounting or separating the module, make sure to turn off power to PLC and
all other devices. Failure to do so could cause an electric shock or malfunctions.

Use radio, walkie-talkie or cellphone devices at least 30cm away from the PLC. Not
doing so could result in malfunction.
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CH 1. Introduction

1 Introduction

This manual will guide the reader through installation, functions, safety use and
operation of the PWM output module (I0-SD0032PPWM) of the PLC-ES. This
manual will need to be read and understood before attempting to install or use
the device. Store this manual in a noticeable place so that you can take it out and
read it whenever necessary. Contents of this manual is as below:

*  Chapter 1 discusses the overview of the manual and introduces important
features of the product.

. Chapter 2 explains the general and performance specifications of the product.

. Chapter 3 explains the types and features of the data memory stored in the
product.

*  Chapter 4 goes over the capacities of the product, and how to control the
system.

e Chapter 5 guides the user through programming examples of the product.

¢ Chapter 6 explains repair and maintenance methods, and how to operate the
device safely.

In order to run the device properly, the following specifications are required.

Product Version
Software(MapleLogic) V8.20 or above is recommended
PLC-ES CPU V6.33 or above is recommended

Below is an instruction on how to check the latest version of the software and CPU.

Run the MapleLogic and click the [Help] - [About MapleLogic information] located
in the upper right side of a menu bar. You can check the version of software in the
dialog box.

File Edit Search View Online Tool Window | Help

Ea IE Help

PC Information
O About..

About Maple Systems Program

Comyright (C) 2001 - 2023

cMaple

VE8.20 (2024.04.17)
Maplelogic

[Figure 1] Route to check software version
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Run MapleLogic and make a connection with PLC. Click the [Online] - [About
PLC information] or the icon below. You can check the version of CPU firmware
in the dialog box.
File Edit Search View Online Tool Window  Help
- T [
BEDHRB ® 5
5 T == i L]
T*IIRES B o )
=

PLC Status
PLC System
PLC Type: PLC-ESD806R Expansion: No expansion
F/W Version: I 6.33 (1) I WDT - WDT disabled
Memory: RAM mode
RUN Mode: REMOTE RUN

Operational Information

RTC Time: | 2024/05/29 03:16:15 Wed PLC Status: Normal

Power On: | 2024/05/29 03:14:22 Wed

Powier Off : 2000}'01}'01 00:00:00 Sat Reset Cnt: i TImE(S)
Scan Time Current Project
Min | 0msec | pgst | 1msec | Max | 1msec Unknown

PLC MAC Address
[44-B7-D0-8B-0D-09] [ 00 - 00 - 00 - 00 - 00 - 00 ]

PLC Error Message

Firmware Upgrade Version...

Firmware is the latest version.

Clear history Log Set PLC Time

[Figure 2] Route to check CPU firmware
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1.1 Features

PWM (Pulse-Width Modulation) is a digital output that can be used as an analog
output by controlling the duty cycle that contains a certain frequency.

Maple Systems PWM Output Module has a pulse output function added onto
the general digital output, so it has the same specifications as a 10-
SD0032PPWN when used as a general digital output. The module:

¢ Provides general digital outputs up to 32 points.
. Supports for PWM pulse outputs up to 12 channels.

The PWM Output Module supports configurable functions such as controlling
frequencies and duty cycles. You can control 4 channels as a group with one
frequency, for a total of 3 groups.

Programming of the PWM pulse frequency can be done up to 4000pps, and the
duty cycle of the output pulse range can be adjusted from 0.0% to 100.0%, in
1/1000 resolution.

Moreover, duty cycle can be controlled individually by each channel, for up to and
total of 12 duty cycles are able to be controlled individually. In addition, the product
supports the ramp control on the frequency and duty cycle.

{Summary)

*  Programmable duty cycle of output pulse range is from 0.0% to 100.0%, in
1/1000 resolution.

¢ The maximum programmable PWM pulse frequency is 4000pps.

*  Freguencies can be controlled in group with 4 channels as a unit, for a total of
3 groups.

e Atotal of 12 duty cycles are able to be controlled individually.

e The PWM device supports ramp control on frequency and duty cycle.
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1.2

N

Design and Dimensions
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[Figure 3] PWM module appearance
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1.3 Configuring terminal blocks and names

=O\

10-SD0032PPWM + ACC-SCB15E + ACC-TB32M

Output Pin Map External Connection
I0-SD0032PPWM | ACC-TB32M =
—
Y00 | © o | Y10 —H \\;8(1) g: [ B1
——T— Y01 | O O | Y11 —TH Y02 A2 L A2
——c—Y02 | 0 O | Y12 —TH Y03 B2 L] i B2
- — L
——CH Y03 | 0 O | Y13 —TH zgg Sg L B3 | |Frequency
Y04 | O O | Y14 —H YOB Ad 1 A4 Group A
——CTl—Y05| 0 O [Y15—T L1 B4
Y07 B4 L
——CH— Y06 | O O | Y16 —H Y08 A5 e=n A5
L Yo7 | o o Y17 —H Y09 B5 E—H o BS
Y08 | 0 O |Y18—H] zgg gg = B6 | .
- requen
Y09 ]u o | Y19 —TH YOC A7 H= A7 Ger?)upgy
———CY0A PO O | YIA—TH YOD B7 o= B7
@ vYoB| o o |yiB—H YOE A8 (=11, A8 -
———vYoc | o o |yic—iH I‘Og ES — | a9
——T—YoD | o o |YiD—EH NG 89 B9
—CHYOE | o O [Y1E—CH DC12/24V A10 I A10
L YoF | 0 o |Y1F—H DC12/24V B10 ¢ B10
wele = |ne Y10 A1l = AN
: : 1} B11
oo B g Y11 B11 =
. : Y12 Al2 A2
~DC12/24VCOM | o o | DC GND — Y13 B12 —{ L} B12
DC12/24VCOM | © O | DCGND —| Y14 A13 = A18 Frequency
‘ Y15 B13 |l B13 Group C
I Y16 Ala A4
Y17 B4 B14
Each DC12/24V and DC Y18 Alp [T Alh
Y19 B15 i B15
GND are connected to the Y1A A16 =] A16
) ) Y1B B16 = B16
corresponding terminal YiC A17 = A17
. Y1D B17 HJ B17
internally. Y1E A18 = A18
Y1F B1g it B18
N.C A19 A19
N.C B19 B19
COM A20 ] A20
COM B20 —r B20

[Figure 4] Arrangement of terminals and its notations
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2 Specification

2.1 General specification

[tems Specification Standards
Operating 1A . CC e - .
Temperature 10~55T (14 ~131°F)
Preserving E QA (12 .
Temperature 25~80TC (-13 ~176°F)
Operating . et oco . :
Humidity Relative Humidity 5 ~ 95%, Avoid condensation
Preserving . - B . .
Humidity Relative Humidity 5 ~ 95%, Avoid condensation
Continual Vibration Intermittent Vibration
Frequency (Hz) Acceleration | Amplitude | Acceleration | Amplitude | Number
(&) (mm) (%) (mm)
Inner Vibration 10 times | IEC61131-2
10<f<57 for each
57 < f <150Hz 4.9{0.5G} 0.035 9.8{1G} 0.075 direction
X, VY, Z
Maximum impact acceleration : 147 ™ (15G)
Impression time : 11ms B
Inner Impact Pulse wave : a sine half-wave pulse (3 times for each direction £X, 1Y, +Z, total on 3 IEC61131-2
times)
Square wave impulse . Internal
noise £2kv(10 minutes) Test Standard
Electromagnetism . . IEC61131-2
discharge Voltage : 4kV(Contact Discharge) IEC61000-4-2
L . IEC61131-2
Inner Noise Radiation EMF Noise 27 ~ 500 MHz 10V/m IEC61000-4-3
Power supply Module 2kV
Digital i t output (>24V 1kV
FAST transient burst [—pcdomebm 2P ((<24V)) IEC61131-2
Noise 'gital input outpu IEC61000-4-4
Analog input output 0.25kv
Communication interface
Ambient ; .
Conditions Avoid Corrosive gas and dusts
Operating -
Altitude <2000m IEC61131-2
Pollution level <2 IEC61131-2
Colling System Air natural cooled

[Table 1] General specification of PWM module
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2.2 1/0 Specification

Types Specifications of item
Rated input/output voltage DC 12V ~ 24V
Response time <Ims
Operating indicator LED lighting when the power ON
Insulation for anticorrosion Photocoupler

Input method -

Output method Source
gressseeesnes .
L :
L : :
o L :
External connection circuit H H
" + i [2av ]
: LcomM |:
DC 24V : :
SRC : :
il com|:
= ;

DC24vV

L TR
Photocoupler

- T T 0N
Internal circuit If h 4 |
N .

Internal
circuit com

[Table 2] I/O Specification of PWM module
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3 Data Memory

Data memory is largely classified into two categories: I/O memory and buffer
memory. I/O memory exchanges I/O data with the CPU through the X and Y area.

Buffer memory exchanges user data with data areas in CPU module using FROM-

FROMP/TO-TOP instruction.

CPU Module PWM Qutput Module
T
Input(X) area T sres
Exchanging
1/O DATA
Output(Y) area ] OUTPUT
area
C P U I/O memory
FROM/FROMP
instruction
| ———————— ) 1 |
Data area TOTOP Exchanging Buffer
M. L, K D) instructio USER DATA
nstruction L1 Mermory

[Figure 5] Data exchange between PWM module and CPU

3.1 1/0 Memory

I/0 memory is an input/output memory area which is provided by the module. This
area can be operated in the scan program. The addresses of the X and Y are
determined by the location where the module is mounted. Please refer to Appendix
2 for details. PWM output module can offer 32-pin output through the I/O memory
area. Please refer to the table in 3.1.1 to check for more details of each point.

3.1.1 Output area

An output area of digital output module outputs the value of data received from the
CPU.

. External indicator: LED (a LED per channel)

. 32 Y points (YnO ~ Y(n+1)F) (‘'n’ states a number that can be decided by
mounted in slots.




CH 3. Data Memory

Signal Direction : CPU — PWM Output Module
Output Signal Name Output Signal Name
Y20 General output Y30 General output
Y21 General output Y31 General output
v22 Frequency A, CH1, PWM output v32 Frequency C, CH9, PWM output
(or a general output) (or a general output)
v23 Frequency A, CH2, PWM output v33 Frequency C, CH10, PWM output
(or a general output) (or a general output)
V24 General output v34 Frequency C, CH11, PWM output
(or a general output)
V25 General output Y35 Frequency C, CH12, PWM output
(or a general output)
Y26 Frequency A, CH3, PWM output V36 General output
(or a general output)
Y27 Frequency A, CH4, PWM output Y37 General output
(or a general output)
Y28 General output Y38 General output
Y29 General output Y39 General output
YIA Frequency B, CH5, PWM output V3A General output
(or a general output)
V2B Frequency B, CH6, PWM output V3B General output
(or a general output)
F B, CH7, PWM
Y2C requency B, CH7, output Y3C General output
(or a general output)
v2D Frequency B, CH8, PWM output v3D General output
(or a general output)
Y2E General output Y3E General output
Y2F General output Y3F General output

[Table 3] Usage of each point of PWM module

X Stated points will follow the table above it the device is mounted in the first

slot.

X All points can be used to emit as general output. The PWM output could only
be operated as the points where it says ‘PWM output’.
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3.2 Buffer Memory

The PWM output module is equipped with shared memories inside to exchange the
data with CPU. One of these is called buffer memory, which is a collection of word
(16Bit)-unit data. This buffer memory is readable and configurable on scan program,
using FROM-FROMP/TO-TOP instructions. Please refer to the Appendix 1 to get

information about FROM-FROMP/TO-TOP instructions.

The PWM output module offers 64words of buffer memory in total. Following table
shows the meaning and usage of each data.

Set-up value Initial
OFFSET ltem parameter e Access
BIT #0~#11
0 PWM output Enable (Total 12 0 R/W
channels)
1 CH1,2,3,4 Frequency 0~4000(pps) 0 R/W
2 CH5,6,7,8 Frequency 0~4000 0 R/W
3 CH9,10,11,12 Frequency 0~4000 0 R/W
4 Available Later
CH1,2,3,4 Frequency ramp control time(x10ms) 0~65535
5 Ex) When Frequency ramp control time is set to 100, (x 10ms) 0 R/W
100 x 10ms = 1,000ms (1sec)
6 CH5,6,7,8 Frequency ramp control time(x10ms) 0~65535 0 R/W
7 CH9,10,11,12 Frequency ramp control time(x10ms) 0~65535 0 R/W
8 Available Later
9 Available Later
CH1 duty cycle ratio 0~1000
10 Ex) When duty cycle ratio is set to 100, 100 x 0.1% o 0 R/W
— 0, (X 0.1 A))
=10.0%
11 CH2 duty cycle ratio 0~1000 0 R/W
12 CH3 duty cycle ratio 0~1000 0 R/W
13 CH4 duty cycle ratio 0~1000 0 R/W
14 CH5 duty cycle ratio 0~1000 0 R/W
15 CH6 duty cycle ratio 0~1000 0 R/W
16 CH7 duty cycle ratio 0~1000 0 R/W
17 CH8 duty cycle ratio 0~1000 0 R/W
18 CH9 duty cycle ratio 0~1000 0 R/W
19 CH10 duty cycle ratio 0~1000 0 R/W




CH 3. Data Memory

OFFSET Item e e | el | Access
CH11 du_ty_cycle ratio 0~1000
20 Ex) When duty cycle rjt;%.%g/st to 100, 100 x 0.1% (x 0.1%) 0 R/W
21 CH12 duty cycle ratio 0~1000 0 R/W
22 Available Later
CH1 duty cycle ramp time(x10ms) 0~65535
30 Ex) When Frequency rarnp control time is set to 100, (x 10ms) 0 R/W
100 x 10ms = 1,000ms (1sec)
31 CH2 duty cycle ramp time(x10ms) 0~65535 0 R/W
32 CH3 duty cycle ramp time(x10ms) 0~65535 0 R/W
33 CH4 duty cycle ramp time(x10ms) 0~65535 0 R/W
34 CHS5 duty cycle ramp time(x10ms) 0~65535 0 R/W
35 CH®6 duty cycle ramp time(x10ms) 0~65535 0 R/W
36 CH7 duty cycle ramp time(x10ms) 0~65535 0 R/W
37 CH8 duty cycle ramp time(x10ms) 0~65535 0 R/W
38 CH9 duty cycle ramp time(x10ms) 0~65535 0 R/W
39 CH10 duty cycle ramp time(x10ms) 0~65535 0 R/W
40 CH11 duty cycle ramp time(x10ms) 0~65535 0 R/W
41 CH12 duty cycle ramp time(x10ms) 0~65535 0 R/W
Available Later
63 OS Version 0 R
Available Later
[Table 4] Usage and meaning of each buffer memory (PWM module)
¥ R/W represents for the module’s Read/Write accesses from the CPU. (R: Read W:
Write)
X Allvalues in buffer memory will be erased and set to 0 when the power to the

CPU is turned off or stopped.
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4 Functions

PWM (Pulse-Width Modulation) is a digital output that can be used as an analog
output by controlling the duty cycle that contains a certain frequency. Duty cycle is a
ratio of the ON to OFF status in 1 cycle (pulse).

Output
ON
Duty
cycle
OFF
fe o

1 cycle(pulse) Time

[Figure 6] Definition of PWM output and duty cycle

As illustrated above, the PWM controls the output from minimum to maximum
values by changing the duty cycle of the pulse.

Maple Systems PWM output module can be either general digital output or PIWM
output. The general digital output can be used up to 32-pin points. From these
32-pin points, a total of 12-pin points support PWM output. Also, you can
prevent drastic change of the frequency and duty cycle by using the ramp control.




CH 4. Functions

4.1 Enable of PWM output (Buffer Memory Offset 0)

When PWM-capable points’ BIT value is set to O, it will be possible to use them as
general output points. Similarly, if it is set to 1, it will be operated as PWM output.
The PWM output function can be enabled by using TO instruction in the buffer
memory Offset 0. Please refer to the 3.2 for information about the buffer memory.

BIT |BIT |BIT |BIT |BIT [BIT |BIT |BIT |BIT |BIT |BIT |BIT |BIT |BIT |BIT |BIT N?:::(e);y

1514131211109876543210Offseto

Disable CH |CH |CH |CH |CH |CH [CH |CH |CH |CH |CH |CH | Channel
12111109 1817165141312 ]|17] No

[Table 5] Enabled points of PWM output

Example 1: Enable PWM Output

Example to enable PWM output of CH1, 3, 9 and output the frequency of CH1 to
1000pps and duty cycle to 50.0%.

BIT|BIT |BIT | BIT |BIT |BIT |BIT | BIT | BIT | BIT |BIT |BIT |BIT |BIT | BIT | BIT ,\j:::z:
15114113 1121111101918 71615141312 ]11]60 /
Offset 0

olololololololilololololols]|o]a]| Bma¥

(HO105)
Disable CH|CH|CH|CH|CH|CH|CH|CH|CH|CH|CH]CH] Channel
17211111019 181716 514131211 ] No
MO0
T © {10 R AOTE }
®
[T HOOO1 1 1000 1 }
©
e HOOT [ 500 0 I

Operates as below when M0O is ON:

a) Enable the PWM output in CH1, CH3, CH9.
b) Set the frequency of CH1 as 1000pps.
¢) Setthe duty cycle of CH1 as 50.0%.

\ In case of power reset or CPU stop, enable the PWM output again by using TO
instruction as all value of the buffer memory will be initialized to 0.
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4.2 Controlling frequency (Buffer Memory Offset 1 ~ 3)

The PWM can control the range of frequency from Opps to 4000pps, and 4 channels
per group for a total of 3 groups. The frequencies of each group are set by TO
instruction at OFFSET 1~3 area of buffer memory.

Frequency A Frequency B Frequency C

(or a general output) (or a general output) (or a general output)
CH1 Y02 CH5 YOA CH9 Y12
CH2 Y03 CH6 YOB CH10 Y13
CH3 Y06 CH7 YOC CH11 Y14
CH4 Y07 CH8 YOD CH12 Y15

[Table 6] Terminal No. of the frequency group

The four PWM outputs within the same group are operated with a single frequency.
Since three groups can be controlled, three different frequency outputs will be
feasible.

When using TO instruction on the buffer memory, the output terminal outputs the
designated frequency instantly. To prevent drastic change of frequency, please refer
to the ramp control at 4.4.

A If the frequency value goes above 4000pps, both valid range of the duty cycle and
the degree of precision will be decreased. Please be advised that this product
guarantees stated performance up to 4000pps.

Frequency(pps) Minimum value of duty cycle(%) | Maximum value of duty cycle(%)
5000 1.0 98.0
10000 1.5 95.0
15000 3.0 94.0
20000 4.0 93.0
25000 5.0 91.0
30000 6.0 89.0
35000 7.0 87.0
40000 9.0 85.0
45000 10.0 83.0
50000 12.0 82.0
55000 13.0 80.0
60000 14.0 78.0
65000 15.0 75.0

[Table 7] Valid setting range of duty cycle per frequency area
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4.3 Controlling duty cycle (PWM) (Buffer Memory Offset 10 ~ 21)

The PWM provides functions to control the duty cycle from 0.0% to 100.0% with a
1/1000 resolution. Duty cycles can be controlled by a channel, for a maximum of 12
channels. Duty cycle can be set by using TO instruction at OFFSET 10~21 area of
buffer memory. For more information, please refer to Section 3.2.

When using TO instruction on the buffer memory, the output terminal will be
configured to set the duty cycle and being output. To prevent the drastic changes in
the duty cycle, please refer to the section on ramp control (Sec 4.4).

Voltaae Duty cycle
& 70%
12/24V

ov +
ims 3ms Time

[Figure 7] Example of duty cycle control (PWM)

If 70.0% of duty cycle is set for a digital signal of 12V/24V voltage, an average
output of 8.4V/16.8V will be available. Duty cycle control(PWM) can be utilized in
various way to substitute analog signal. For example, the velocity of motor or the
ratio of valve opening (open/closed) can be configured.

A Please note that if the value of the duty cycle is set to be greater than 100.0%, it
will be recognized as a 100.0%.

4.4 Ramp control

Ramp control serves the purpose of preventing drastic changes in the pulse
frequency and duty cycle. If ramp control is enabled (non-zero control time), the
output changes gradually. If it is disabled (control time is set to zero), output signals
change immediately, without any processing.

Please be advised that:
A Ramp control time should be entered prior to the value for intended purposes.

A In case of power reset or CPU STOP during ramp operation, enter the value again
by using TO instruction as all set value of buffer memory will be set back to initial
value(0).
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4.4.1 Frequency ramp control (Buffer memory Offset 5 ~ 7)

If frequency ramp control time is configured prior to a change in frequency value,
any change in pulse frequency will be applied gradually. Frequency ramp control
time can be operated by using TO instruction on buffer memory Offset 5 ~ 7.

A If frequency ramp control time is changed during ramp operation, the change will
be applied not to the current operation, but to the next operation.

A In case of power reset or CPU STOP, enter the value again by using TO instruction
as all value of buffer memory will be set back to initial value(0).

Example 2: Frequency Ramp Control

Frequency

\\\\(\Q A Complete

o 0% configuring

Q\Bm frequency

Frequency ramp time
Configuring -~
frequency value
Time
MO0 —|
k00

—1} [ T 00 i I
[T0 HOOO! i 1000 i }

When MOO turns on, operate as below:

a) Input the frequency ramp control time value 300(3seconds) to buffer memory
Offset 5 by using TO instruction.

b) Now, if 1000pps is entered into the buffer memory Offset 1, the new frequency
value will be introduced gradually over 3 seconds.

A Note: Please perform step a) before step b).
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4.4.2 Duty cycle ramp control (Buffer memory Offset 30 ~ 41)

If duty cycle ramp control time is configured prior to setting a duty cycle value, any
change in the duty cycle will be applied gradually. The duty cycle ramp control can
be operated by using TO instruction on buffer memory Offset 30~41.

A If duty cycle ramp control time is changed during ramp operation, the change will
be applied not to the current operation, but to the next operation.

A In case of power reset or CPU STOP, enter the value again by using TO instruction
as all value of buffer memory will be set back to initial value(0).

Example 3: Duty Cycle Ramp Control

Duty cycle
\\;\‘\Q Ao Complete
9'500 configuring
Q\a‘(\ duty cycle
Configuring / Duty cycle ramp time
duty cycle value
Time
MO0 —I
[an)
=Tl [To (200 0 500 i }
I TO Hoooi a0 1000 1 }

When MOO turns on, operate as below

a) Input duty cycle ramp control time value 500(5seconds) to buffer memory Offset
30 by using TO instruction.

b) Now, if ramp cycle value of 1000(100.0%) is entered into the buffer memory
Offset 10, the new duty cycle value will be introduced gradually over 5 seconds.

>

Note: Please perform step a) before step b).
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5 Operating the PWM Output Module
Through examples, this chapter outlines a method to configure a program using the

PWM output module.

A In order to use the ramp control time as intended, please set up the ramp control
time prior to inputting frequency or duty cycle values.

A In case of power reset or CPU STOP, enter the value again by using TO instruction
as all value of buffer memory will be set back to initial value(0)

5.1 Example for basic operation

Example 1: PWM Basic Operation

This item is an example that changes the frequency and the duty cycle in channel 2
(Y03).

Freguency

1000 pps

3sec
5sec

400 pps

0 pps
Duty cycle
90%

60%
50% 3sec 2sec

1000pps

OD e
MOOSO/ _|
90%
MO1 —l
400pps
MO2 - ‘—l

OO/'
o3 60% —|

When MOO turns on, the system operates below:

a) Set duty cycle 50.0% so that gradually increase the frequency Opps to 1000pps
for 5 seconds.

b) Gradually increase the duty cycle from 50.0% to 90.0% for 3 seconds.
¢) Gradually decrease the frequency from 1000pps to 400pps for 3 seconds.
d) Gradually decrease the duty cycle from 90.0% to 60.0% for 2 seconds.
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Entire scan program is as below.

24

B

46

57

58

(1

24

]

46

F12
I
ON_at_first 1 TOP HOo01 1 2 1 h
_Scan_only
MO0
I T I I TOP HOOO1 1 1000 1 |»
{TOP HOOO! 3 500 7 H
|' TOP HOO01 11 500 1 I—
MO1
I T I ‘ i TOP HOOD1 11 900 1 I—
i TOP HOOD1 31 300 1 I-
Mo2
l T I \ I TOP HODO1 1 400 1 ]-
i TOP HOOO1 5 300 1 |»
MO3
Tt { [ToP ___Hoooi i B00 i H
: TOP HOO01 31 200 1 ]-
END
PEND

Use TOP instruction to enter value 2 on buffer memory Offset 0 to enable
channel PWM output.

F12
I { TOP HOOO1 0 2 1
ON_at_first
_Scan_only

Receive the M0O value and trigger the function. Enter 1000 on buffer memory
Offset 1, 500 on Offset 5 and 500 on Offset 11 by using TOP instruction so they
can be changed Opps to 1000pps for 5 seconds with a duty cycle of 50.0%.

MO0

Tl { TOF HOO01 1 1000 1
{ TOF HOO01 5 500 1
{ TOP HOO01 11 500 1

Receive the M0O1 value. Enter 900 on buffer memory Offset 11 and 300 on
Offset31 by using TOP instruction. The duty cycle changes from 50.0% to 90.0%
for 3 seconds.

01
Tl | [ TOP HOOOo1 11 900 1
{ TOF HOO01 3 300 1

Receive the M02 value. Enter 400 on buffer memory Offset 1 and 300 on Offset5
by using TOP instruction. The frequency changes from 1000pps to 400pps for 3

seconds.

MOz
Tl | { TOF HOO01 1 400 1
[ TOP HOOO1 5 300 1

Receive the M03 value. Enter 600 on buffer memory Offset 11 and 200 on Offset
31 by using TOP instruction. The duty cycle changes from 90.0% to 60.0% for 2
seconds.

103
T | [ TOP HOOOT 11 £00 1

{ TOP HO001 Ell 200 1
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5.2 Practical Examples

The following are examples about how to utilize PWM output module. Example 1 is
about motor control using frequency ramp control function. Example 2 is about PID
temperature control using frequency ramp control function and duty cycle.

Example 1: Softstart Using Ramp Control

This is an example to control an escalator using stepping motor control. Basic
requirement of the system is as below.

<{Requirements)

e It should be able to identify the number of passengers on board by counting
who have been in-and-out through escalator sensor.

. Run the stepping motor when the number of passenger becomes 1 from 0.

¢  When the motor starts to run/activated, gradually increase the speed for 3
seconds then move to the maximum speed(4000pps) later.

*  When the number of passenger on escalator becomes 0, wait 10 seconds
then stop running.

*  When the number of passenger on escalator does not change for 1 minute,
then stop running.

¢ To stop the stepping motor, gradually decrease the speed for 3 seconds, then
stop completely(Opps) later.

Entire scan program is as below.

2 F12
| [ToF HOG0T [ Z T H
ON_at_first
_Scan_only
| TOP HOOOT i 0 1 H
[ ToP HOO01 5 300 1 H
[ToF HOOOT T 500 1 H
{ToF HOT0T al ] T H
28 MO0
Tl INCP 3]
3t MO1
e Al D0 0 1 DECP__ DO >
37
H> i 0 } —
MO3
i >7
43 M02
o N [ToF HOO01 1 2000 1 H
49 MO3
I [Ton___ 10 00 H
53 0
T} [ToF FOa0T T ] T H
59
= 2] DI } < {MOV__ DO 1 H
[ToN Tl 500 H
7 T
Tl [ ToP HOOO1 1 0 1 H
[MOV__ @ o0 H
80
END
81
PEND
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)

28

kil

=]

Initialize module parameter as below.

Enable CH2 PWM (Buffer memory Offset 0)

Initial frequency Opps (Buffer memory Offset 1), frequency ramp control time
3 seconds(Buffer memory Offset 5).

Duty cycle 50.0% (Buffer memory Offset 11), No duty cycle ramp control
time(Buffer memory Offset 31).

Fi2
| [ToP HOOOT 0 2 1 H
ON_at_first
_Scan_only
{ToF o001 [ 0 i H
{TOFHoOoi 5 300 1 H
{ToF o001 T 500 i H
{ToF Hoooi El 0 1 H

MOO checks passengers who go into the escalator, and MO1 checks passengers
who come out from the escalator. In case of passenger entering, increase the
number of passenger(D0). In case of passenger exiting, decrease the number of
passenger(DO) but only if the number is higher than 0.

MO0

Tl INCP ali]
MO

T Bl i ] DECP__ DO

Check whether the number of passenger is 0 or higher than 0.-

MOz
> o0 0 }
‘ MO3

In case the number of passenger is higher than 0, configure frequency to

4000pps. (As frequency ramp control time is set to 3 seconds, frequency will
gradually increase from Opps to 4000pps for 3 seconds.)

M0z
T} [ToP HOo01 1 4000 1

Check whether the passenger is on board and if there are none, configure the
frequency to 0 after 10seconds. (As frequency ramp control time is set to 3
seconds, frequency will gradually decrease from 4000pps to Opps in 3 seconds.)

MO3
| [ToN T0 00
0
Tl [ToF HOoOT [ [ i

Check whether the number of passenger changes and if it does change, initialize

the timer. But if it does not change for 1 minute, then set the frequency to Opps
and initialize the number of passenger.

] Bl } | [MOV D0 T
[TON I B0
i
Tl [TOF HOOO1 1 1] 1

[MOV D i
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Example 2: PWM PID Control

This is an example about PID temperature control of the heater which turns on at
24V and turns off on at OV. Basic requirement of the system is as below.

<{Requirements)

¢ Temperature value of the system should be controlled by PID control.

. MYV value should be applied to control every second.

*  The device should be controlled by the ON-OFF button.

* MV value with range from 0 to 16000 should be applied as range from 0.0%
to 100.0% (Duty cycle control).

Entire scan program is as below.

2 FI2
— | {TOP HOOO! 0 2 H
ON_at first
_Scan_only
[ToF HOO0T 1 T [ I+
{ TOFP HOOOT 5 0 [ H
18 Fl2
11 [MOV_© 020 H
ON_at_first
_Scan_only
{MaV 16000 0211 H
MOV 0 0212 H
Moy 1000 623 H
3l
{ScL D102 D200 D210 1 H
[ToF HOOOT 1 D200 [ I
42
END
43
END

(1) Create a new PID program.

New program

Program Name

Pgm001 m: |1 >| OnlneEdt Buffer :
LD Program Communication Configuration
[@scan | |¥Eserial Protocal
[@ Subroutine S MODBUS/RTU Master
[@ Cold Start intialization 2 Ethernet Protocol
[@ Hot Start initialization |$3 HighSpeed Link(E)
@ Periodic Interrupts 1= MODBUS/TCP Master

Special Configuration

@ Special Card int.

& P1D Control

FEiHSC

= Positioning

|48 10 Input Fiter

[lPw for PLC-ES SFC Program

|Z sFC Program

.DESCFIptIUH

Interrupt>> Cancel
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(2) Set proper Kp, Ki, Kd value and set sampling cycle to 1 second.

Save Current Lp. Help

Current Value -> Set Value

LD Convert Trend Description
No. of Loop Start Data of PID Control
Total Loops/Scan PIDINT D 0 PIDCAL D | 100
Current Loop Cmt : | <Loop 1> Edit
Index Device Set Value Curren
Path Calc(Forward(0) Reverse(1)) DO0002 |Forward
Sampling Time(0.01 - 60 sec) DO0003 | 1.00
Kp(1-65535) D00004 | 8000
Ki(0.0 - 3000 sec) DO0005 | 2000.0
Kd(0.00 - 300 sec) DO0006 | 0.00
Filter(0 - 0.99) DO0007 |0.20
MV Low Limit(0 - 16000) D00008 |0
MV High Limit(0 - 16000} DO0009 | 16000
MV Change Rate Limit(1 - 16000) DO0010 | 16000
|MV Auto-Apply, Deadband filter, Stability conditi| D00011 | 0x0000
SV Ramp(0 - 1000 0O:Disabled) Do0012 |0
On/Off Time(0.00 - 60.00) DO0014 | 0.00
SV(Set Value : 0 - 16000) DO0100 |0
PV(Process Value : 0 - 16000) D00101
MV(Manipulation Value : 0 - 16000) DO0102
PVnt(After Filter) D00103
MV Manual(0 - 16000) Do0104 |0
Auto/Manual, Self Learning, Kpx100 DO0105 | 0x0000
PID Error Code D00015 |0
PID Status Code D00016
@ PID Loop Initialized < Auto-tune Processing & ON/OFF Ctrl Output
< Self Learn Data Ready ] Stable Status & PID - 2 Control

(3) Enable PWM output of CH2 to write value 2 to buffer memory Offset O by using
TOP instruction.

2 Fl2
| {TOP HOOO1 0 2 [
ON_at_first

(4) Set frequency and frequency ramp control time. Set 1(1pps) to buffer memory
Offset 1 and O(frequency ramp control time) to buffer memory Offset 5 by using
TOP instruction.

2
[To0P___Hooor 0 2 i
ON_at_first
Scan_only
[ToP___Hoooi T i i
[ToF __hmooor 5 0 1

(5) Configure the MV value from a range of 0 to 16000 to a range of 0 to 1000. Set
range value of before to D210 and D211 by using MOV instruction. (0~16000)

18 F12
I {MOv 0 D210

k
ON_at_first
Scan_only

I MOV 16000 D211

(6) Set the configured value to D212 and D213 by using MOV instruction. (0~1000)

18 F12
I [MOV__ @ D210
ON_at_first
Scan_only
{MOv— 16000 D211
MOV @ D212

{ MOV 1000 D213
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(7) Scale transform the MV value(D102) by using SCL instruction and save the value
to D200.

3 F10
v | T 0200 5210 7
flag

(8) Set the duty cycle by using configured D200 value. Set D200 value to buffer
memory Offset 11 by using TOP instruction.

3l F10
k I DZ00 0210 i
T
[ToP ___ HoOOI T D200 i
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6 Maintenance work and repair

It is recommended to have the PLC checked and diagnosed regularly to maintain its
ideal performance. The following describes what is to be done in a maintenance
work.

6.1 Maintenance work

v' Daily checkup

There are two items that should be checked daily.

(1) LED status of module

LED of module [tem to check

Lighting when output On, lights out when output Off (Problems on

Output module .
o besides states)

(2) Link status of cable
Check if the screws are tightly attached to the terminal of I/O modules.
v Maintenance

These are items that should be checked once every six months to a year. Also, it is
required to do a maintenance work if there is a relocation of devices or shifts in
wiring.

(1) General standard items

[tem [tem to check
Operating temperature -10 ~55C (14 ~ 131°F)
Operating humidity 5~95% RH
Ambient conditions Avoid corrosive gases and dusts

(2) Power supply voltage checkup

Check if the standard has conformity by measuring DC input voltage (DC 10~26V).

(3) Installation status of module

Check if the module is solidly mounted and debris-free.
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6.2 Repair

v" Replacing a module

If a module requires replacement due to damage or failure, the following procedure
should be followed.

a) Turn the PLC drive power supply off.
b) Isolate the connector from PLC-ES.
¢) Remove Din rail fixing hook and remove the PLC.

d) Release PLC-ES fixing hook and remove/replace the
module.

m m | e o)

e e R
T
L A\

oy

1. To unlock the module, pull Din Rail Locks 2. Lift bottom of the PLC-ES so can remove
positioned underside of each module. the module from Din Rail.

3. Pull extended Locks positioned at top and 4. Remove the extended module.
bottom of PLC-ES CPU until the click sounds.

[Figure 8] Ejecting order in case of module replacement
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6.3 Trouble shooting

This section describes errors that may happen during run-time and actions to be

taken.

See the following items before making a judgement on PLC problems.

(1) Check if the power is on. (Does PLC drive input voltage enabled normally?)

(2) Check that each module is mounted (such as power supply, CPU, I/O, special

modules) or wired (Such as I/O signal, cable) properly.

Please be advised that as the size of the scan program increases, response time will

decrease accordingly.

See the following table for recommended actions when troubleshooting signal

failures.

v Recommended action for signal failures

Error

Remedy

General output is
disabled

Check if the PLC module wired or mounted
correctly.

Check that the buffer memory (PWM enable)
channel per BIT is OFF. The Y interface does not
operate as general output in ON status.

PWM output is
disabled

Check if the PLC module wired or mounted
correctly.

Check that the buffer memory (PWM Enable,
frequency, Duty cycle) is set properly. The PWM
output operates when corresponding BIT per
channel of PWM buffer is in ON status.

Check if the frequency and the duty cycle are set
properly. The PWM output does not operate
when the frequency or the duty cycle is 0.
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Appendix 1 Using FROM-FROMP/TO-TOP Instructions

The Maple Systems PLC is composed of various special modules such as AD, DA,
High Speed Counter, etc. All of these have a shared memory in their hardware for
data exchange with CPU module. The CPU module can send various operation
instructions, and receive data through shared memory. In the same way, a scan
program can read from and write to shared memories of special module by using
dedicated instructions to this purpose, FROM-FROMP and TO-TOP.

In the Maple Systems PLC system, shared memory is called “Buffer memory”. To use
FROM- FROMP/TO-TOP instructions appropriately, a programmer must know the
memory map of the target special module. Every special module which has a shared
memory has a map in its manual to guide users.

1. FROM/FROMP instruction

FROM/FROMP instruction reads Word data from shared memory of special module,
and stores them to the internal device of CPU. The data contain such as the
converted value of AD module, the temperature value of RTD or TC module, etc.

The typical usage of the instruction can be represented by following LD.
MO0000

HT}—{FROM| st | 2 | 3| 4

HEH#s H#E#E  BEEE  HHHEH
©)
@

Slot Number | HOO~HOB

@

Hex. Decimal Symbaol

[Figure 9] How to use FROM / FROMP instruction

Form Content Remarks

HOO 01: Slot No.1
Slot number where the . .
S1 . . *As PLC-ES Series have no expansion
special module is installed

function. So Upper No. is HOO

Check the buffer memory address of the
S2 Start address of buffer memory | module as buffers memory start address of
each module varies.

Start address of the device Save the value from buffer memory of module

S3
where read data are stored from device area of CPU.

Save a number of data to S4-designated area in
S4 Number of words to read

order as the number of data(word) to read.

[Table 8] Notation and form of FROM / FROMP instruction
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(1) S1 (slot number)

Maple Systems PLC can be expanded up to 11 modules.

The first operand of FROM / FROMP instruction must be the slot number. The upper
Byte is assigned as 00 and the lower Byte is assigned as slot number.

i ‘ P; 10-SA0202Y 10-SD0016R 10-SD0016R 10-SA0400Y
PLC-ESO808P ooy P -
= © H =
= = Y00 E!‘o = Yoo fin o
z & Yor ([l Yot |by @
= voz [ o g voz [[y o]
X00 Y10 [
= | ¢ Maple |= = vo3 [l o vog fiyo
=4 M| [MODULAR =2 o voa (1ol o2 vos |} o
m Mt 3 yos [[e] vos [<]
1) o - =i = h ol
i s vieiell o vos |} @ vo6 |[12
B = (=] & =] = vor [lyelf S vor |by @ |
Bl (S eomfbe]l = comt flall o comt |h 2
FE oo oo = | ver E H Y08 a vos |\ @
| [faof|loef| (M) e a]l =4 K
s} =y G—| =i yos |l @ Yoo | @
T 0o o o cofLcom |} = | - ()—
1 CIL oo B :’- = | YOA - 0 YOA -
1. = i = g K=t
L[{aa|]|ow i+l o || =i YOB (Lo 2 = YOBG”
| a o C [ca_{ ”“;11; i YoC o (i YoC o
aallleal|SH oMbl S5 yoo el & YOD % a
aof|lasof||cH Ve[ o]l =2 voE [ o]l = YOE |[1 0
— ™ 4 | ! 4 e |
mat |12+ (5 0 | YOF L 3 YOF |ln °
E E D2flcom|Py o || =4 comz o] = comz [P o
U | (P2 Ll =
L output (=

HO001 HO002 HOO03

[Figure 10] Example of PLC-ES Series module extension
(2) S2 (Start address of buffer memory)

Designate the start address of buffer memory to read. Please refer to the manual or
quick-reference guide of objective module.

(3) S3 (Start address of device)

Designate the start address of device where read values will be stored. Y/M/L/K/D/Z
areas are available.

(4) Number of words to read and store

Designate the number of Words to read and store.




Appendix 1. Using FROM-FROMP/TO-TOP Instructions

Example 1: How To Use FROM/FROMP Instruction

The following is an example program which reads one word and eight words. It
assumes the special module is I0-SA0202Y and installed in fourth slot.

B Details Default |RW
Hex. |Dec.
oH 0 CH.1 Digital conversion value (AD) R
1H 1 CH.2 Digital conversion value (AD) R
2H 2 CH.1 Precise value (AD) : R
3H 3 CH.2 Precise value (AD) R
4H 4 CH.1 Percentile value (AD) R
5H 5 CH 2 Percentile value (AD) R
6H 6 a i tatus (AD) R
fiz] [ Low alarm status (AD) : R
BH 8 CH.1 Setup input signal range {(AD) 0 RW
aH 9 CH.2 Setup input signal range (AD) 0 RW
AH 10 Setup Raw Value digital output (AD) 0 R
BH 11 CH.1 Average processing setting value (AD) 20000  |RW
CH 12 CH 2 Average processing setting value (AD) 2000h  |RIW
DH 13 CH.1 Maximumn alarm setting value (AD) 0 R
EH 14 CH.2 Maximurn alarm setting value (AD) 0 RW
FH 15 CH.1 Minimum alarm setting value (AD) 0 RW |
10H 16 CH 2 Minimum alarm setting value (AD) 0 R
11H 17 CH.1 Digital Fiker Constant (AD) 30 RW
12H 18 CH.2 Digital Filter Constant (AD) 30 RW
13H 18 DA Enable/Disable setup (DA conversion) 0 RW
14H 20 CH.1 DA output type (Current 2types, Voltage 0 RAW
4types)
15H 21 CH_2 DA output type (Current 2types, Voltage 0 RIW
dtypes) d
16H 22 CH.1 DA Range of digital value ] RW
1TH 23 CH.2 DA Range of digital value 0 RW
18H 24 CH.1 DA Channel Hold/Clear 0 RW
19H 25 CH.2 DA Channel Hold/Clear 0 RW
1AH 26 CH.1 digital output value (DA) 0 RV
1BH 27 CH 2 digital output value (DA) 0 R
1CH 28 AD / DA Resolution setting 0 =0
1DH 29 Error Code - R
1EH 30 0S Version - R
—|le [FROM __ HO003 11 DO 1
A‘WaF&;SE{ON Reads a measured value of CH1.-and stores it in- DOO.
— | [FROM _ HOOO3 11 DO )
Always_ON

Reads 8 measured values (CH1 to CH8) and stores them in DOO - DO7.
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2. TO/TOP instruction

‘TO/TOP’ instruction writes word data to shared memory of special module such as
DA modules. The typical usage of the instruction can be represented by following
LD.

MO0000

H‘H—[FROM| st [ s2 | s3] sa

Hus## HE##  BHEE  HHHH
©)
@

Slot Number ;| HOO~HOB

Hex. Decimal Symbol

[Figure 11] How to TO/TOP instruction

Form Content Note
Slot number where the special HOO0 01: 1 Slot
S1 module is installed. Lower: Slot *PLC-ES Series Upper No. is HOO.
No.

. Each modules have different start address of
Start address of the point where

S2 . . Buffer memory. Please check the address of
Buffer memory will write ;
Buffer memories you use.

53 Constant value or start address of Device area or constant value where to write
device where to write at Buffer memory of module.

Write value starting at the designated area of
S4 Length of words to write S4 by turns, as many as data (word) which
will be written by Buffer memory address.

[Table 9] Notation of TO/TOP instruction in use and meaning of its form
(1) S1 (slot number)
Please refer to ‘FROM / FROMP’ instruction.
(2) S2 (Start address of user program memory)

Designate the start address of user program memory where to write. Please refer to
the manual or quick-reference guide of objective module.

(3) S3 (Constant value or start address of device)

Designate the start address of word device storing value to write. X/Y/M/L/K/F/D/Z
devices are available. This operand can be designated with constant value to write.
In this case, only one value can be written to user program memory at once.
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(4) Number of words to write

Designate the number of words to write.

Example 2: How To Use TO/TOP Instruction

The following is an example program which writes one word and eight words. It
assumes the special module is I0-SA0202Y and installed in fourth slot.

oo Details Default |RW
Hex. |Dec.
OH 0 CH.1 Digital conversion value (AD) R
1H 1 CH. 2 Digital conversion value (AD) R
2H 2 CH.1 Precise value (AD) - R
3H 3 CH.2 Precise value (AD) R
4H 4 CH.1 Percentile value (AD) R
5H 5 CH 2 Percentile value (AD) R
&H 5 gh alar tatus (AD) R
™ T Low alarm status (AD) - R
BH 8 CH.1 Setup input signal range (AD) 0 Ra'WI
aH 9 CH .2 Setup input signal range (AD) ] RW |
AH 10 Setup Raw Value digital output (AD) 0 RW
BH 11 CH.1 Average processing setting value (AD) 2000h |RAW
CH 12 CH.2 Average processing setting value (AD) 2000h RwW
DH 13 CH.1 Maximum alarm setting value (AD) 0 RW
EH 14 CH.2 Maximum alarm setting value (AD) 0 F'.-'\-"u';
FH 15 CH.1 Minimum alarm setting value (AD) 0 RJW|
10H 16 CH 2 Minimum alarm setting value (AD) 0 RAW |
11H 17 CH.1 Digital Fiter Constant (AD) 30 RW |
12H 18 CH 2 Digital Filter Constant (AD) 30 RAW
13H 19 DA Enable/Disable setup (DA conversion) 0 RW
14H 20 CH.1 DA output type (Current 2types, Voltage 0 RW
Hypes)
15H 21 CH 2 DA output type (Current 2types, Voltage 0 RIW
dtypes)
16H 22 CH.1 DA Range of digital value 0 RW
1TH 23 CH.2 DA Range of digital value 0 RW |
18H 24 CH.1 DA Channel Hold/Clear 0 RW
18H 25 CH.2 DA Channel Hold/Clear 0 RW
1AH 26 CH. 1 digital output value (DA) 0 RW |
1BH 27 CH 2 digital output value (DA) 0 RW
iCH 28 AD | DA Resolution setting 0 RW
1DH 29 Error Code - R
1EH 30 0S5 Version E R
F12
| {TOP HO003 23 D15 1 3
Osriai‘—j;f;— Enfalile outputs of all channels (CH1 - CH8, DA module needs this step for
= safety

F10
| {ToP HO003 1 DD 1 F
Always ON
F10
| {ToP HO003 1 DD B 3
Always ON

Writes 8 output values to CH1 - CH8 by single instruction.
Output values are stored in DOO ~ DO7
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Appendix 2 Method of Address Allocation

1. Address Allocation

Bit Device Notation

Bit
X 000 F
Decimal }J L‘ Hexadecimal
Notation Notation
(Word) (Bit)

Word Device Notation

Word
Mi0i1:2:0 Di0i1:2:9
Decimal Hexadecimal Decimal
Notation Notation Notation
(Word) (Bit=0) (Word)

[Figure 12] Notation of each Bit/Word device

(1) Bit Data Designation

Composition

[Device Symbol] + [Card No.] + [Bit No.]

Device Symbol

X, Y, M, K, L F

Card No.

Notated in 3 digits of decimal number

Bit No.

Notated in 1 digit of hexadecimal number

Example

X000E, Y0012, M034F, K0120, L023C, FO093

(2) Word Data Designation

Composition

[Device Symbol] + [Card No.]

Device Symbol

D,z,T,C

Card No.

Notated in 4 digits of decimal number

Example

D1234,70001,TO011, C1023

(3) Timer, Counter Output Designation

Composition

[Device Symbol] + [Bit No.]

Device Symbol

T,C

Card No.

Notated in 4 digits of decimal number

Example

T0003, C0567

(4) Step Controller Pin Designation

Composition

[Device Symbol] + [Card No.] + [.] +[Bit No.]

Device Symbol

S

Card No.

Notated in 2 digits of decimal number

Step No.

Notated in 2 digits of decimal number

Example

500.00, 512.78

(5) Designating Bit Device to Word (Card) Unit

Composition

[Device Symbol] + [Card No.] + [0]

Device Symbol

X, Y, M, K, L F

Card No.

Notated in 3 digits of decimal number

Example

X0110, Y0330, M0440, KO0O0O, L0040, FO130
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2. 1/O Address Allocation

I/0 Address Allocation is to assign each modules a number to output the data from
the input module. Address number starts from No.0. Analog, Communication,
Special modules and empty slots occupy 16pins (1Word).

16-pin 16-pin | 32-pin | 32-pin | 16-pin | 16-pin | 32-pin

CPU
Input Input Input Input Output | Output | Output

X0020 ~ X002F (Occupying 16 pins) «
X0030 ~ X003F (Occupying 16 pins) «
X0040 ~ X005F (Occupying 32 pins) «
X0060 ~ X007F (Occupying 32 pins) «
Y0080 ~ YOO8F (Occupying 16 pins) «
Y0090 ~ YOO9F (Occupying 16 pins) «

Y0100 ~ YO11F (Occupying 32 pins) «

[Figure 13] I/O Address Allocation of PLC-ES Series
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. Composition: CPU 32-pin + 32-pin Output Module +32-pin Output Module
+ 16-pin I/0 Module +16-pin I/O Module + Output 16-pin + Analog Module
16-pin + Communication Module 16-pin

( 1], io-soooszppwne [io-sovoszprwn | 1o-soososn 10-sD0goaR 10-sD0016R lo-saoz02r | MoD-SeNTor
PLC-ESO808P |5 r { r » / = Ve = 5 s
o 0 o < o . L
= =! ~18 voo el § = o
=g =ls vor (=] 5
=] = 1251 = =
1| e Maple = BELE voa [0=]] s
i | e v =] < :
=T = al
h Yos ot j
IL ] hed o -
| |1, Yor fire =
F» =1 com [hell & E =
Bl ||z el | g - [
- voo [ 5 r e
B voa fhr=]) : S
Yo av
| o Yoc ]);_
, =k g {:
E
= i vor 55 = &
HH = | = conz [2=]| § ;3 =
hell o = [

X0000~X000F, YO010~Y001F (Occupying 32 pins) Slot 0: PLC-ES CPU Module: X0000~X000F, Y0O010~Y001F

Y0020~Y003F (Occupying 32 pins) Slot 1: 32-pin Output Module: YO020~YO03F

Y0040~YO00S5F (Occupying 32 pins) Slot 2: 32-pin Output Module: YO040~YOO5F

X0060~X0067, YO068~YO006F (Occupying 16 pins) Slot 3: 16-pin I/0 Module: X0060~X0067, YO068~Y006F
X0070~X0077, YO078~YO007F (Occupying 16 pins) Slot 4: 16-pin I/0 Module: X0070~X0077, YO078~Y007F
Y0080~YOO08F (Occupying 16 pins) Slot 5: 16-pin Output Module: YO080~Y008F

X0090~X009F, YO090~YOO09F (Occupying 16 pins) Slot 6: Analog I/0O Module: X0090~X009F, YO090~YO09F
X0100~X010F, YO100~Y010F (Occupying 16 pins) Slot 7: Communication Module: X0100~X010F, YO100~Y010F

[Figure 14] Example of PLC-ES Series Module composition

\ 000000 (000 9999 9990 AN NANa GasaY]
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3. X/Y I/O area allocation
(1) X area (Bit / Output device)

This is an Input pin which receives a signal from Input Card. This is a read-only device
which user cannot input the value randomly. X area is Bit Type. It means that the size
of detailed table signifies the number of Bit. In case it is used as Word Type, it is
same as the Word Instruction of Bit Device.

- 1/0O Allocation: Device Allocation of X/Y area of PLC Modules (I/O Card / Special
Card), except CPU.

1. PLC Card occupies 16-pin (1Word) as a default.
2.1/0 Card under 16-pin: occupies 16-pin (1Word).
3. 32-pin I/O Card: occupies 32-pin (2Word).

4. Special Card except I/0 Card occupies 16-pin (1Word).

» L'xnnl vzu)_‘

It outputs “Y20” when “X00” is ON.

(2) Y area (Bit / Output Device)

This is an output pin which shows the result of calculation by Output Card. Y area is
Bit Type. It means that the size of detailed table signifies the number of Bit. In case it
is used as Word Type, it is same as the Word Instruction of Bit Device.

- 1/0 Allocation: Device Allocation of X/Y area of PLC Modules (/0 Card / Special
Card), except CPU.

1. PLC Card occupies 16-pin (1Word) as a default.
2.1/0 Card under 16-pin: occupies 16-pin (1Word).
3. 32-pin I/0O Card: occupies 32-pin (2Word).

4. Special Card except I/0 Card occupies 16-pin (1Word).

» L'XDDI vzu)_‘

It outputs “Y20” when “X00” is on.
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4. Features

I/0 X, Y respond to external devices. X is to receive the signal of input device such as
Push button switch, Limit switch and etc. Y is to convey the calculation results from
Output Device such as Solenoid Valve, Motor, Lamp and etc.

Input section X conserves the input status inside of PLC which enables to use the A,
B pin. Output section Y only uses the A-pin output.

X0000 Y0010
X0001 Y0011
X0011

X0010 X0011 Y0012

[Figure 15] Example of I/O configuration.

Load bef. Calculation
a Input X status e Input Module
Save area
CPU
> Output Y status Write aft. Calculation
T > Output Module
< Save area
CPU Module

[Figure 16] I/0 Area Implementation Method

As in Figure 19, X, Y area have one-to-one responding area on the one pin of each
I/0 Module. While PLC is scanning, it calculates with the memory (X, Y) inside of the
CPU, regardless of status of /O Module. After the calculation, it outputs the content
of inner memory Y which responds to the output. Later, it saves the pin-status to the
inner memory X which corresponds to Input, for the next calculation.
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