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1 Introduction

Thank you for purchasing the General-purpose small controller smartPLC.

The smartPLC is a programmable logic controller for simple implementation of the control of small-
scale devices.

The development of the smartPLC is based on our achievements and experience in an automatic
machine design production.

By using the smartPLC, you can reduce the production cost by reducing number of design steps of the
control panel, wiring man-hours, and programming man-hour.

Before you start using this product, read this manual thoroughly and understand fully to its content.
Use the smartPLC according to safety and proper use instructions.

Keep this manual in a safe place for a future reference.

1-1 Safety Precautions

1-1-1 About caution symbols

In this manual, caution symbols are shown as follows for using the smartPLC safely.

If you do not handle properly, there is a serious risk which

AWarning may result in injury, serious injury or even death. Also,

there is a risk of serious physical damage as well.

If you do not handle properly, there is a risk which may
ACa ution| | cause you to suffer minor injuries or moderate injuries.
Also, there is a possibility of physical damage.

NOte It indicates additional information on proper use.

1-1-2 General Precautions

+ Before you use the device, make sure to check the proper function and performance of this device.

* Proceed with care when modifying the device, or when using it in a manner that falls outside of the
ranges indicated in its specifications, since FIT CO., LTD. is unable and do not guarantee device
functionality or performance in such situations.

+ When you are using the device in combination with other devices or equipment, it may not be able to
satisfy an expected functionality or performance, as it depends on the use conditions, environment etc.
Consider well before such use.

+ Do not use the device for protection of human beings, or in applications where a failure of the device
can lead to injuries, fatalities of humans or animals or where it can lead to high damages on equipment,
environment, and so on.

+ The device is not intended for use as an explosion-proof product. Do not use the device in a hazardous
location or in a location that has a potentially explosive atmosphere.
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I1-2

Overview of the smartPLC

The smartPLC is a programmable logic controller which integrates following functions and features,
realizes miniaturization, and it can be used to control small machines, equipment, etc.

J#

eProduction of the control panel is not necessary.
Reduced the number of design and manufacturing steps of the
control panel, which had been manufactured to meet the
specifications of the conventional equipment.
Standard equipped with a variety of features.

DC24V/100W Built-in power supply

21 inputs 21 outputs

Two positioning pulse outputs for motors

One thermocouple input (K type)

One Load cell input (bridge type)

One Relay output with AC power supply voltage
SD card slot

Liquid crystal display (8 digits 2 lines)

e Troublesome wiring is unnecessary.

Reduce wiring man-hours.

® Inputs of switches, sensors, etc. are connected by e-CON with
one touch
® Outputs of DC solenoid valves etc. are connected by e-CON
with one touch. (Maximum 400 mA per one output, sum of all
outputs max. 3A)
POWER ® Crimp terminal wiring, crossover wiring unnecessary
® Kasy installation of the main unit with a special bracket.
)
eFree ladder software
. hitpcsmartplc.org
e ® Download the latest firmware and ladder software from
https://smartplc.org/about/downloadsEN.html
® Connect to PC via USB cable (USB Mini-B)
® Monitor and Edit internal registers of smartPLC
® Free sample programs
® Programs tailored to the customer's specifications can be
consulted.
[ 1-3  smartPLC V3 |
Main differences between smartPLC v3 and previous version of smartPLC v2:
smartPLC v2 smartPLC v3
Control board mbed NXP LPC1768 (NXP) CB_LPC54606 (FIT CO., LTD.)
Modbus TCP
Modbus RTU only with RS485 extension board

USB Mass Storage

PLC firmware update
program.txt update

PLC firmware update

Hardware control of 24V power
of output e-cons

This manual is intended for smartPLC v3. If you need a user manual for smartPLC v2 you can download

it from our webpages.
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I 1-4  Internal process of the smartPLC

| 1-4-1  Startup process

A start of the smartPLC goes in the following order.

1) Hardware initialization
2) Reading and internal compiling of the program
3) Start of the program scan (program cycle)

* If there 1s an error in the program, it will display an error and stop.
Correct the program and reset. (Refer to 2-5-4 RUN-STOP switch)

1-4-2 Program scan

After starting up, a scan process is repeated until the smartPLC is manually stopped or the error occurs.
A processing time of one scan is not constant as it is affected by many conditions (ex. program length,

used instructions, used features, interrupts, ...), it is normally between 1ms to 10ms.

1-4-2-1 Sequence of the scan

Scan init Execution of user program
*Read Device Inputs to X buffers *Run user program instruction by instruction.
*Read VR1~VR3 to TM910~TM912 *Runtime error detection

* \ 4

Communication Scan End
+Display (approx. once per 100ms) + Control (temperature, loadcell, beep, ...)
*Modbus TCP (f activated) ‘ +Write Y buffers to Device Outputs

*Modbus RTU Gf activated) *Move data between buffers
- PC (monitoring in FS Ladder) (Actual — Last, Next — Actual)

* If an error occurs during scanning, all outputs are turned off, an error is displayed and the running

process is stopped.
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I 1-5 specification

| 1-5-1 Rating

Item

Specification

AC supply voltage

100~240 VAC 50/60Hz

Allowable supply voltage

85~264 VAC

Power consumption

100 W or less (Excluding external AC equipment)

Operating ambient

temperature

10 to 50°C

Output voltage

Service power supply
24 VDC £ 10% (3.5 A) * Including internal and 5V consumption
5VDC £ 10% (1.2 A) * Including internal consumption

AC control power output depends on AC power supply voltage
(125 VAC or less 10 A, 126 VAC or more 3A)

0 to 75°C

Storage temperature
Operating ambient
humidity

10 to 90%RH (no condensation)

Operating environment

As little dust and corrosive gases as possible.

Dust should not be conductive.

Installation method

Left side bracket installation

Outer dimension

Height 164 x width 56 x depth 165 (mm)

Weight 1.2 kg
1-5-2 Performance
Item Specification

Control system

Stored program system

I/0 control system

Cycle scan refresh system

Programming language

Ladder diagram, Mnemonic language

Program capacity

3000 steps

Display

8 digits 2 lines LCD with backlight

General-purpose operation

button

4 buttons on the front panel [X200 to X203]

General-purpose

potentiometer

3 potentiometers on the front panel

Memory hold function

Built-in flash memory
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Item

Specification

Power off hold function

DM area and CM area

TotalI/ O

42

DC general-purpose input

17, DC24V NPN type [X000 ~ X015, X204]

DC general-purpose output

17, DC24V NPN transistor type [Y00O0 to Y015, Y200]

DC high speed input

4, DC24V NPN type [X100 to X103]

DC high speed output

4, DC24V NPN transistor type [Y100 to Y103]

Thermocouple input

1, K type Measurement temperature range 0 to 700 ° C

Load cell input

1, bridge type

AC control power output

1, relay [Y201]

DC control supply output

24V for outputs (controlled by hardware (EM1 and EM2
terminals) and possibly by software output [Y202]).

24V for inputs (controlled by RUN-STOP switch (ON in RUN
mode)).

Terminal block DC 24V (ON when power is ON).

Internal auxiliary relay

800 bits

Internal  holding relay/

Control memory

160 bits / 10 WORDs

Timer relay 100

Counter relay 100

Data memory 1700 WORDs
Temporary memory 100 WORDs
Control memory 10 WORDs
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| 1-5-3

General-purpose input / output specification

DC General-purpose input X000 to X015 (16 inputs)

Item Specification

Input type Open collector input
Input voltage 24 VDC

Input impedance 4.7KQ

Input current 4.8mA

Internal circuit

* Terminals 1 (+24 V) of all input e-cons are internally connected. Terminals 3 (GND) of all e-cons are

internally connected.

DC General-purpose output Y000 to YO15 (16 outputs)

Item Specification [T e ey
1ty
Output type Transistor NPN output , = 4 |
L O
Rated load 24 VDC 400mA , lj
. - o .
* Terminals 1 (+24 V) of all output e-cons are internally — T
connected. Terminals 3 (GND) of all e-cons are internally T T ntermal cireute
connected.
1-5-4 High speed input / output specification |
DC high-speed input X100 to X103 (4 inputs)
Item Specification 1 MK Lxton ~
| — I_JM—Q—
Input type Open collector input : :I”i —éx""
1 X102
Input voltage 24 VDC “ . '?xm
| e o~ 4
Input impedance 4.7KQ : et il LaND
Input current 4.8mA : [i
Max. frequency 3.8kHz ]
i
L

DC high speed output Y100 to Y103 (4 outputs)

Item Specification
Output type Transistor NPN output
Rated load 24 VDC 400mA

Pulse max. frequency 50kHz

* It 1s possible to position control the maximum of 2 motors.

Use + 5V power supply for the motor driver.
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1-5-5 Thermocouple input specification

Thermocouple analog input

Item Specification e .
Input sensor Thermocouple K type m! :
Sampling cycle 0.2s %l Internal :
Heater output AC power supply control output [Y201] | :
control method ON / OFF control L !
Measured temperature |0~700C (+2°C)

range

1-5-6 Load cell input specification

Load cell analog input

range

Measurement range |0 to 500 kg

Item Specification !
Applied voltage DC5V+5% :
Resolution 24 bits Ig‘iﬁl :
Maximum rated input |1to3 mV/V :
I
I
I
|

Temperature drift +10nV/C
*The load cell is bridge type 100 Q or more.

1-5-7 Terminal block

24 VDC service power supply

Item Specification
[0) |
Rated voltage 24 VDC+10% sy
Rated current 3.5 A (including internal DC external h Service power
and 5V consumption) equipment owol | eat
AC power supply control output 'S¢
Item Specification | 201 g‘g&,”er supply
Rated voltage Depends on main unit _ L$ —
AC external | relay
power supply voltage equipment I T J @
Wi
100~240 VAC o
Rated current Depends on main unit T .
power supply voltage
10A/100V 3A/240V
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| 1-5-8 Extended input / output specification

DC General-purpose input X204

Item Specification
Input type Open collector input
Input voltage 24 VDC
Input impedance 4.7KQ 0 |
1= + =i i
Input current 4.8mA 2. ='_J_I:1,;* |
—0O—o —=] |
47k Infcrn‘al i
DC General-purpose output Y200 N 3 o AA ]
Item Specification 4 1+ **I: '
- ! !
Output type Transistor NPN output . %’ i
Rated load 24 VDC 400mA
1-5-9 Power control 24V of output e-cons |
l —
24V |
1 7\ A |
N [Emi ]
2 = ]
EM2 I
24V |
3 OUTPUTS |
0 GND I !
! I
S L ML T S S R R S TR S CRRT I, S S S _] ———u

Internal circuit

If terminal 1 (EM1) and terminal 2 (EM2) are connected, the power of output e-cons (24V) is controlled

by user program (output Y202).

In case terminal 2 (EM2) and terminal 3 (GND) are connected, the power of output e-cons (24V) is

always on.

If terminal 2 (EMZ2) is disconnected the power of output e-cons (24V) will be off.
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® Terminal block - Connector wiring diagram

Rear side Input side Output side

of the device _— soo M ooo voto
X301 00 o0 o0
pin ] 00 Qo0 o2
Ho03 [+ R+ R+ [sR R+ T3
A004 [ X+ R+ (s R ] hpeit]
X005 E [+ +R = GO0 :I TS
ADDE GO0 000 W00
ooay [« Rl (=X Ral TOOF
o] [« Rl (=X Ral TG
A0 [ GO0 ooo0 :l TOO%
X010 7. (- Y-T.] Liah]
Xan 7. oo LN

Inside of the device

)| xioo HONZ
1| xim 1EM
| w02 %013 2EM2
I x103 1LGHND
1| eup W14
| Te2av
1| vioopusg ¥01S Lot
1| vionome Sa204
1| viozeesn T HGHD
J| Y103(DIRY) v s
v 24V
424V viid
+5V
+5V Yo15

O
ol
o
..:'I]:
o
i
O

24V
GHD

Make sure to unplug the power plug when wiring inside.

Be careful as the terminal block (L, N) is using a one-way

switch.

When you are doing an internal wiring. Do not touch the
AWarning microcontroller or electronic parts. Do not to drop metal

items inside to device.
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Usage directions

Names and functions of parts

Front of the device,
smartPLC*
1 Display |.. %
2 Generic button 888
L e
- g
RUN-STOP L& m |
switch @
ospsit | ] O
" Power switch L

.y amani< oy

Load cell connector
(eN1)

1 Thermocouple connector
(aN2)

|

35 Terminal block -

o[z
3
i

Rear side of the device
« General-purpose -
input e-CON 1 - » General-purpose
— output e-CON 2
"¢ Potentiometer -
7 Mini USB port =g
l » LAN port
“Extension hole | po
el Yo | " AC power supply
—
L i Fuse box

General-purpose input e-CON 3
# Power control 24V of output e-cons e-CON 6

Inside of the device %
] * General-purpose input / output e-CON 5

General-purpose input e-CON 4

LARgpinainting

11 2 o
ftss

* High speed input connector (CON3)
# High speed output connector (CON4)
7 Service power supply (+5V)

Num Name Feature Description

1 Display Various values are displayed.

2 Generic button The general-purpose buttons can be freely used in the user program.
3 RUN-STOP switch It switches between RUN mode and STOP mode.

4 SD slot A slot for SD card insertion.

5 Power switch The main power switch of the device.

6 Potentiometer Values (0~10) can be used as input in the user program.

7 Mini USB port A port for communication with PC.

8 General-purpose input e-CON 1 An e-CON connector for 12 inputs.

9 General-purpose output e-CON 2 An e-CON connector for 12 outputs.

10 LAN port A port for a network connection (Modbus TCP).

11 AC power supply A connector for a power input

12 Fuse box A fuse inside.

13 Load cell connector A connector for a bridge type load cell.

14 Thermocouple connector A connector for a thermocouple (K).

15 Terminal block A terminal block with output power 24VDC and AC power supply voltage.
16 General-purpose input e-CON 3 An e-CON connector for internal 4 inputs.

17 General-purpose input e-CON 4 An e-CON connector for internal 4 outputs.

18 General-purpose I / O e-CON 5 An e-CON connector for 1 input and 1 output.

19 High speed input connector A connector for a high-speed pulse input.

20 High speed output connector A connector for a positioning pulse output.

21 Service power supply (+5V) A power supply for a motor driver 5V interface.

22 Extension hole A mounting hole 16 mm which can be used for an attaching a switch etc.
23 Power control 24V out. e-CON 6 A power control 24V of output e-cons
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I 2-2 Device connection

=m Connector wiring of Example of an equipment which can be connected.

. Sensor amplifier, Photoeledric sensor, Praximity sensor,

mput X000 to X015 Auto switch Varicus push buttons and switches, Limit switch
A contact or an NPN type sensor &an be 7 \\)"i <
connected to these inputs. If you need 7] A )}9
a power supply (1A or less) for your sensor, y _~ » B S
connect to pin no.1 as appropriate. - ¢ & \}fl

4 \ -

-~ { £ p
1,424V - F 3 =~ i! -
2N SEE=—" - 5
IGND » = L f ¥

®m Connector wiring of Example of an equipment which can be connected.
output Y000 to Y015 Solenoid valve, Buzzer, Indicator light, Relay,
Stepping motor with positicning function
Conned devices with a rated voltage 24VDC NSRS l‘\-\* . <N
y [N & )
and a current consumption of 400mA or less. LA ?j\ >l

NG - N
> .
1424V =~ v
20UT o D_:—
3.GNO e x
- s

= Connector wiring of Example of an equipment which can be connected.
Tiluminated push button switch and etc.
Y200 and X204 It can be installed using the front panel 16 mm hole.

A connector with an input / cutput pair:

,

<

\

EARAY

ACaution

Before doing any wiring or connecting /disconnecting connectors or opening the device
tum off the power supply and disconnect the main power cable from the device,
Flease, be areful. If you do not connect comrectly +24V(+) and GND(-) pins the device

or a connected equipment may be damaqed.
In aase of mispladng the input/output connectors, the device or 2 connected equipment

may be damaged. Do not connect the DC output of an ancther power supply in either
the series or parallel to the terminal block cutput power 24VDC, as the power supply of

the device @an be damaged.
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I 2-3 E-con mini clamp usage

® Select connector

1) Check the specifications (cross sectional area, outside diameter) of the electric wire.

2) Use a suitable connector based on the applicable table.

3 pole mini clamp connector (3 M)
Applicable wire Cover
Part number
AWG Nominal cross-sectional area [mm?] outside diameter [mm] color
37103-2124-000FL 20 - 22 0.3 or more -0.5 1.0-1.2
37103-2165-000FL 20 - 22 0.3 or more -0.5 1.2-16 Blue
37103-2206-000FL 20 - 22 0.3 or more -0.5 1.6-2.0 Gray
4 pole mini clamp connector (3 M)
Applicable wire Cover
Part number
AWG Nominal cross-sectional area [mm?] outside diameter [mm] color
37104-2124-000FL 20 - 22 0.3 or more -0.5 1.0-1.2
37104-2165-000FL 20 - 22 0.3 or more -0.5 1.2-1.6 Blue
37104-2206-000FL 20 - 22 0.3 or more -0.5 1.6-2.0

@ Insert a wire
1) Check the pin number and insert the wire
between the top cover (translucent part)
and the base cover (white part).
2) Make sure that the wire is fully inserted as

on the picture.

® Crimp

Push the cover into the connector body with pliers.

* Crimp with the pliers from the lateral direction of the connector as shown in the picture. ..’1 |
Vs /l
iy,
@ Check e
Horizontal the cover to the body. ‘ *

Make sure that there is no gap between the body and the cover.

Cover pushed not enough Not latched

Push again at point marked by the red arrow.
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I 2-4  Manipulation with the cover and bracket

| 2-4-1 How to open the cover

To use the thermocouple, load cell, motor positioning control and other functions,
you need to remove the cover. Remove the four M3 screws with a Phillips screwdriver.

—_—

[

2-4-2 Install the bracket

Be sure to install the unit vertically.
The screw size attached to the right side is M3. Use the suitable length.

Two types of special brackets are available as options

Side mounting

Top mounting
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I 2-5 Basic usage

| 2-5-1 SmartPLC firmware and user program

The firmware can be downloaded from https:/smartplc.org/about/downloads EN.html.
Firmware is software that controls the main unit hardware and is also responsible for a user program
execution and error handling.

You can upgrade the firmware version by copying smartPLC_v3-*.bin to smartPLC's virtual drive (see
SmartPLC virtual drive). When copying of firmware is successfully finished and folder content is
refreshed the firmware file will disappear. In case of error the drive will contain FAIL.TXT file. In such
case check that you have the correct firmware file and try to copy it again.

Previous versions of smartPL.C possible to change a user program by editing program.txt on the
smartPLC's virtual drive. Unfortunately, this feature is not available for smartPLC v3.

An updating of the program.txt is possible via. FS Ladder software (see FS Ladder User’s Manual for
more details). SmartPLC can also run the program.txt from a SD Card.

smartPLC firmware

smartPLC v3-*.bin

User Mnemonic program

program.txt

2-5-2 SmartPLC virtual drive

The supported operating systems are windows 7 and 10. When connecting with the PC with a USB
cable, it will be recognized as a smartPLC virtual drive. The smartPL.C v3 virtual drive cannot store
any files, it can be used only for updating smartPLC firmware.

@l\.._./l'|- v Computer » SmartPLC (H:)

Organize « Share with = Burn Mew folder
1% Computer o Mame Type
& Local Disk (C:
= Local Disk () £ DETAILS.TXT S
% DYD RW Drive (E:
— rive () € PRODINFO.HTM Chrome HTML Document

e omartPLC (H:)

m

Following files are on the smartPLC virtual drive.

File name Description
DETAILS.TXT DAPLink Firmware information, https://armmbed.github.io/DAPLink/
PRODINFO.HTM smartPLC homepage, download site
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| 2-5-3 Priority of a user mnemonic program execution

Priority Folder where is the program.txt
1 Root folder of SD card
2 Root folder of smartPLC v3 internal flash memory

* If there is no program.txt in the inserted SD card, an error will be displayed.

2-5-4 RUN-STOP switch

RUN Read the program and execute the control.

STOP Firmware stops, all outputs and DC24V for inputs and outputs are turned off.

Reset: Perform a hardware reset by switching the RUN-STOP switch in the sequence

RUN — STOP — RUN.
The program file can be updated during RUN operation, you have to reset smartPLC to activate the
changes.

2-5-5  DC 24V for outputs |

The DC 24V internal power supply for output e-con is controlled by a program and by hardware (see
1-5-9 Power control 24V of output e-cons).

To activate DC 24V for outputs, turn on Y202 as shown below. (See 5 Program and instructions)

LD M1200 // Always ON
OUT Y202 // DC24V output
.. program ..
END
DC24 V output example

2-5-6 Data memory (DM)

For motor position determination, load cell load measurement, and temperature control, it is necessary
to write the setting values to the data memory (DM). (See 4 Device Organization)

Writing to the data memory is possible with program data transfer instructions (MOV, STA, etc.), or
you can write and check it from the PC using FS Ladder v2.01 or the data memory setting application.

(Refer to section 7 Data memory setting application (DM_Set))

Writing to data memory (DM) is much slower than writing to temporary memory. Extensive writing to
the data memory can significantly extend the scan time.
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2-5-7 Numeric type

Data Notation examples Numeric type

Numeric constant #1 Unsigned 16bit decimal number

(literal) 16bit #65535 (0 to 65535)

Numeric constant #-1 Signed 32bit number

(literal) 32bit #1L (-2147483648 ~ 2147483647)
#65536
#65536L

16bit data register DM1000 Unsigned decimal number (0 to 65535)
TM902

32bit data made from 2

continuous 16bit registers

TM902L (32bit notation,
is made from TM902
(low16bits) and TM903
(high16bits))

Signed 32bit number
(-2147483648 ~ 2147483647)

*For 32bit notation refer to 5-2-3-1 32bit instruction notation and usage.

2-5-7-1 Example of 32bit number split into to two 16bit humbers

The following table shows how is the 32bit number split into two 16bit registers (high and low).
If the value is negative, it is saved as 2's complement.

32bit decimal 32bit hex 16bit hex 16bit decimal
100000 000186A0 Low 16bits 86A0 34464

High 16bits 0001 1
-20000 FFFFB1EO Low 16bits B1EO 45536

High 16bits FFFF 65535
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| 2-5-8 Display

2-5-8-1 Display settings in temporary memory

There are special registers in temporary memory dedicated to control a display.

By default, zero is displayed on the both rows of the display, because default mode (TM900, TM901)
is 0 (display number) which is in TM902L/TM904L and default unit (TM906, TM907) is 0 (no unit).
For more details look on the following tables.

Note if memory bit M1215 is ON an info page (defined by TM908, referto 2-5 -8 -4 ) will be displayed.

Table 1 Display data in Temporary memory (TM)

Temporary memory Description Remarks

TM900 Display lower row - Mode selection Refer to Table 2.

TM901 Display upper row - Mode selection Refer to Table 2.

TM902 (low 16bits) Display lower row - Numerical value Signed 32bit number

TM903 (high 16bits) (*1)

TM904 (low 16bits) Display upper row - Numerical value Signed 32bit number

TM905 (high 16bits) (*1)

TM906 Display lower row - Unit Refer to Table 3.

TM907 Display upper row - Unit Refer to Table 3.

TM908 Info page to be displayed (if M1215) Referto 2-5-8-4Table 4.

TM914 ~ TM917 Display lower row - User defined Refer to section “About user-
characters defined characters”

TM924 ~ TM927 Display upper row - User defined Refer to section “About user-
characters defined characters”

(*1) 32bit signed integer has up to 11 characters, but display has only 8 characters per row and so if
the number does not fit in, the left pointing arrow character '«' will be displayed on the most left
character position of the row.

Table 2 Display string number table (TM900, TM901)

Number Description
0 Numerical value in TM902L, TM904L + unit (TM906, TM907)
1 RUN
2 STANDBY
3 START
4 STOP
5 Temp
6 Temp-Hi
7 Temp-Low
8 TotalCNT
9 VR1
10 VR2
11 VR3
12 VR4
13 DM
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Number Description
14 Load(kg)
15 Load-Hi
16 Load-Low
17 Error!
18 ALM!
19 smartPLC
20 Hello!
21 Pos.END
22 Pos. A
23 Pos. B
24 STEP
25 AUTO-M
26 MANU-M
27 STEP-M
28 TEACH-M

1000 User defined characters in TM914~TM917, TM924~TM927

Table 3 Display unit number table (TM906 TM907)

Example
Number Description Result on Display
A TMO02L TM906
0 Signed Integer - without unit -5 -5 0
1 Absolute Value without unit 5 -5 1
2 Real number 0.1 no unit 0.5 -5 2
3 Real number 0.01 no unit 0.05 -5 3
4 Signed Integer g -5g -5 4
5 Absolute value g 59 -5 5
6 Real number 0.1g 0.5g -5 6
7 Real number 0.01g 0.05g -5 7
8 Signed Integer kg -5kg -5 8
9 Absolute value kg 5kg -5 9
10 Real number 0.1kg 0.5kg -5 10
11 Real number 0.01kg 0.05kg -5 11
12 Signed Integer Hz -5vHz -5 12
13 Absolute value Hz 5vHz -5 13
14 Real number 0.1 Hz 0.5vHz -5 14
15 Real number 0.01 Hz 0.0Hz -5 15
16 Signed Integer ms -5ms -5 16
17 Absolute value ms 5ms -5 17
18 Real number 0.1 ms 0.5ms -5 18
19 Real number 0.01 ms 0.05ms -5 19
20 Signed Integer s -58 -5 20
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Example
Number Description Result on Display
W TMO02L TM906
21 Absolute value s 5s -5 21
22 Real number 0.1 s 0.5s -5 22
23 Real number 0.01 s 0.05s -5 23
24 Signed Integer mm -5mm -5 24
25 Absolute value mm 5mm -5 25
26 Real number 0.1 mm 0.5mm -5 26
27 Real number 0.01 mm 0.05mm -5 27
28 Signed Integer m -5m -5 28
29 Absolute value m 5m -5 29
30 Real number 0.1m 0.5m -5 30
31 Real number 0.01m 0.05m -5 31
32 Signed Integer C -5°C -5 32
33 Absolute value C 5°C -5 33
34 Real number 0.1°C 0.5C -5 34
35 Real number 0.01°C 0.05C -5 35

Program example

LD
MOV

MOV
MOV

MOV

END

M1200 // Always ON

#0 TM900 // The lower row of the display shows numerical value
// (Refer to Table 2)

#1 TM901 // The upper row of the display shows the characters
// "RUN" (Refer to Table 2)

#1234 TM902L // Specify 1234 as the lower figure

#27 TM906 //
//

Display lower row - unit mm, display 2 decimal places
(Refer to Table 3)

Display "RUN" on the upper row and "12.34mm" on the lower row
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2-5-8-2 32bit numeric constant may not be fully displayed on the display.

32bit signed integer has up to 11 characters, but display has only 8 characters per row and so if the
number does not fit in, the left pointing arrow character '«<—' will be displayed on the most left character
position of the row.

Program example

LD M12@2 // the First SCAN ON, after OFF
MOV #-2118521474 TMOL // a number to display
END

Display 32bit numeric constant on the lower row — the constant does not fit in the row

Program example

LD M1202 // the First SCAN ON, after OFF

MOV #-2118521474 TMOL // a number to display

MOV #@ TM906 // no unit on the display lower row

MOV #@ TM907 // no unit on the display upper row

LDA TMeL // the number to internal register

DIV #100000000 // divide (1 with 8 zeros)

STA TM904L // upper row of the display

CMP #0 // compare internal register with #0

ANB M1211 // not equal #0

MOV #1 TM906 // absolute value the display lower row

LD M1202 // the First SCAN ON, after OFF

MUL #100000000 // multiple (1 with 8 zeros)

STA TM2L // #-2100000000 to TM2L

LDA TMeL // the number (#-2118521474) to internal register
SUB TM2L // subtract #-2118521474 - #-2100000000

STA TM9@2L // #-18521474 to the display lower row

AND M1211 // if in previous comparison - equal #@

MOV #" " TM924L // space chars to display upper row - left side
MOV #" " TM926L // space chars to display upper row - right side
MOV #1000 TM901 // display upper row mode - user characters

CMP #0 // compare internal register with #0

AND M1210 // and less than #0

DIV #10000000 // divide (1 with 7 zeros)

CMP #0 // compare internal register with #0

AND M1210 // and less than #0

LDA TM902L // the number from display lower row to internal register
MUL #-1 // multiple by -1 (change sign from - to +)

STA TM902L // internal register to the display lower row
MOV #" -" TM927 // display -’ char on the upper row

END

Displays numerical values exceeding 8 digits using the upper and lower rows of the display
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2-5-8-3 User defined characters

Any character of display font can be displayed on the display by setting "1000" in TM900, TM901. Each
of rows (upper and lower) have 8 characters.

Escape character

The escape character is backslash [\] on English keyboard or a halfwidth “en” character [¥] on
Japanese keyboard, it has 8bit code 92 (5Ch). There is no backslash [\] character in display font, the "en”
character [¥] will be displayed instead.

To write a Double Quotation Mark ["] an escape character has to be used before the character [\"] (or
[¥"] in Japanese environment).

To write the [¥] character use two backslashes [\\] (or [¥ ¥] in Japanese environment).

Japanese katakana character

Display supports only half-width katakana characters. For program file format refer to 5- 1 Program.

Table 4. — Display characters in relation to temporary memory 16bit access

TM924 | TM925 | TM926 TM927
"CH" "AR" "#0" "13"
TM914 | TM915 | TM916 TM917
npe - "\\\"" "1\

As you can see from table 4 there is two characters in one temporary memory register.
The first character is a lower byte of the register and the second character is a higher byte of the register.

Table 5. — Display characters in relation to temporary memory 32bit access

TM924L TM926L
"CHAR" "#013"
TM914L TMO16L
nps g "\\\"1\""

There is used 32bit access to temporary memory registers in Table5. The 32bit access to the register is
marked by ‘I’ next to the register number. The 32bit access allows to write 4 characters on the display
by one instruction.

//16bit access - 2 characters
MOV  #"\\\"" TM916 // Display [¥"] on the middle right side of the lower row
MOV  #"1\"" TM917 // Display [1"] on the right side of the lower row

//32bit access - 4 characters
MOV #"\\\"1\"" TM91le6L // Display [¥"1"] on the right side of the lower row

Note: The 16bit access and 32bit access from the example will display the same characters on the same
position.

Program example

LD M1200 // Always ON

MOV #1000 TM900 // Display user characters

MOV #1000 TM901 // Display user characters

MOV #"/ -A" TM914L // Displayed on the lower left side
MoV  #"\\\"1\"" TM916L // Displayed on the lower right side
MOV #"CHAR" TM924L // Displayed on the upper left side
MOV #"#013" TM926L // Displayed on the upper right side
END

User characters on the display

26 / 103



2-5-8-4 Info pages on display

The info pages are easy way to show a state of inputs and outputs, or firmware build date (page #0 or
any invalid value in TM908). To activate info pages on display, set the memory bit M1215 to ON.

Memory Bit Description Read | Write

M1215 Show info page (defined by TM908) on display O O

Table 4 Info page numbers with description (TM908)

Number Description
Firmware version with build date
0 Ex. v3-02-2021-09-08)
1 Inputs X0~X7
2 Inputs X8~X15
Inputs X100~X103 (Only in input mode -> When Encoder Control
3 (M1507) is ON, the last value of the inputs will be on display)
4 Inputs X200~X204
5 Outputs YO~Y7
6 Outputs Y8~Y15
Outputs Y100~Y103 (Only in output mode -> When sending the
/ pulses to Motor, the data on page will not change)
8 Outputs Y200~Y202
9 Actual IP address (only if ethernet is connected)
10 Net mask
11 Gateway
Serial configuration (for Modbus RTU)
Ex. R:2 P:Even S:115200Bps E:0.160%
R: Run Mode (0 - OFF, 1 — Read Only, 2 — Full Access)
P: Parity - Even (8E1), Odd (801), None (8N2)
12 S: Speed - serial baud rate
E: Error — error between configured and real baud rate
Note: Do not use communication speeds with error 1% and
higher. Modus RTU standard demands that baud rate must be
better than 1% in transmission situation.
13 Actual MAC Address
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Program example

LD M1200
OUT Y202

MOV #"Pres" TM924L
MOV #"s S1" TM926L
MOV #1000 TM901
MOV #"Info" TM914L
MOV #"Page" TM916L
MOV #1000 TM900

LDP X200
ANB M1215
LDP X200
AND M1215
KEEP M1215

LD M1215
MOV TM910@ TM908

// Always ON
// 24V ON

//display upper
//display upper
//display upper
//display lower
//display lower
//display lower

//S1 -> info-page ON/OFF

//Rising Edge o

row left
row right
row - mode user characters
row left
row right
row - mode user characters

n S1

//Show Info Page

//Rising Edge o

n S1

//Show Info Page
//Show Info Page

//VR1 -> change info page number

//VR1 -> INFO_PAGE_NUMBER

Show Info Page
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3 Control method

I 3-1 Use relays

3-1-1-1 Connection

range Description Place
Input X0~11 General-purpose input Back
X12~15 General-purpose input Internal
X100~X103 High speed input Internal
X200~X203 Generic button Front
X204 General-purpose input Internal
Output YO~11 General-purpose output Back
Y12~15 General-purpose output Internal
Y100~Y103 High speed output Internal
Y200 General-purpose output Internal
Y201 AC power supply control Internal terminal
output block (L, N)
Y202 DC 24V output -

Program example

LD M1200 // Always on

OUT Y202 // DC24V output

LD X0

OUT Y@ // Output the state of X0 to Y@
END

Output the state of X0 to YO
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I 3-2  Stepping motor

| 3-2-1  Common

3-2-1-1 Connection

Motor Operan Direction Output destination Output destination
d of rotation (1 pulse system) (2 pulse system)
cw Y 100: Pulse output ON Y 100: Pulse output ON
Y 101: rotation direction OFF Y 101: Pulse output OFF
Motor 1 Y100
ccw Y 100: Pulse output ON Y 100: Pulse output OFF
Y 101: rotation direction ON Y 101: Pulse output ON
cw Y 102: Pulse output ON Y 102: Pulse output ON
Y 103: rotation direction OFF Y 103: Pulse output OFF
Motor 2 Y102
ccw Y 102: Pulse output ON Y 102: Pulse output OFF
Y 103: rotation direction ON Y 103: Pulse output ON

3-2-1-2 Condition setting: current position reset, pulse method

Memory Bit Description Read | Write
M1500 Immediately stop sending the pulses to Motor 1. O O
M1501 Immediately stop sending the pulses to Motor 2. O O
M1502 Reset the current position counter of Motor 1 O O
M1503 Reset the current position counter of Motor 2 O O
M1504 Sending the pulses to Motor 1. O X
M1505 Sending the pulses to Motor 2. O X
M1506 ON - 2 pulse mode, OFF - 1 pulse mode (Default value: OFF) O O
M1512 Motor 1 positioning complete (PLS instruction only) O X
M1513 Motor 2 positioning complete (PLS instruction only) O X

3-2-1-3 Current position (32 bit) output

Special register in temporary memory Description
TM940L TM940 low 16bits Motor 1 current position counter
(32bit) TM941 high 16bits
TM942L TM942 low 16bits Motor 2 current position counter
(32bit) TM943 high 16bits
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| 3-2-2  Stepping motor connection example DC 24V

The example of the connection of smartPLLC and stepping motor driver or servo amplifier. Check
the input voltage specification on the driver side before connecting.

[ |

For 2 pulse system, output Y100/ Y102 becomes
CW pulse signal and output Y101/ Y103 becomes
CCW pulse signal.

For 1 pulse system, output Y100/ Y102 becomes
pulse signal and output Y101 / Y103 becomes
rotation direction signal.

p=l=~|
] EI&I

P600000600000600060606060

[[ID) [x100
[0} |x101
(D) [x102

(@)

00000

$0060060600606060600606606060]

o
S

+24V

Servo amplifier

Stepping motor driver

i

I

CW+ {1} —
CW- } * ( Input signal
CCW+ {1 } - <:— DC 24V

Servo amplifier

Stepping motor driver

I

i
CW+ {1 H—
CW- } - ( Input signal
COW+ |—{—1 = DC 24V
CCW- } (
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| 3-2-3 Stepping motor connection example DC 5V

==y

[

For 2 pulse system, output Y100 / Y102 becomes
CW pulse signal and output Y101/Y103 becomes
CCW pulse signal.

For 1 pulse system, output Y100 / Y102 becomes
pulse signal and output Y101 / Y103 becomes
rotation direction signal.

Pc006660060606006066600060

(i)

U0 OO0 T

©000000000000000000]

[®)
7
O
N
&)
AN
)
N
)
N
@

+24V
GND
FG
L1

Servo amplifier

Stepping motor driver

+24V

R~

CW+ ] —
(— %

CW- } <:— Input signal
7

5
m— St T

Servo amplifier

Stepping motor driver

+24V

il

CW+ 1 =
CW- } - <— Input signal

- -
}:< DC 5V
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| 3-2-4  Motor positioning: JOG driving

3-2-4-1 Operation

When the operation condition is ON, smartPLC sends pulses with changing frequency to outputs (Y100,
Y101 or Y102, Y103) as shown below.

Frequency (Hz)
4 JOG driving high speed

Operating

d .
spee JOG driving slow speed

Start speed

v

I L | .
i K (S Fd Time(ms)
i I Acceleration time : Deceleration time
|
Operating | i _
| ' »
condition
ON OFF
JOG driving
3-2-4-2 Data memory setting
Setting
Description Address Setting range Unit
Example
JOG starting speed DM1103 200~50000 200 Hz
JOG acceleration /
DM1104 1~4000 1000 ms
deceleration time
JOG operating speed DM1105 200~50000 10000 Hz

3-2-4-3 Operand of JOG instruction (output destination)

Operand (Ynnn) Description J cw "
Y100 Motor 1 JOG
Y102 Motor 2 R

- CCW

*Y101/Y103 can not be used with the instruction,
because it is automatically assigned by using Y100/Y102. —{HiGH
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3-2-4-4

Program example:

Origin search by JOG

M1200

Y202

al

M1506

MoV

#200
DM1103
MoV
#500
DM1104

—

—

—

MO

Q

M1

Q

M2

Q

M3

Q

Q)%

Q

M6

Q

M7

Q

HIGH

M1200

i

M1202

— |
MoV

—‘#5000

DM1105

X0 M7 X1

— —F

Mo

__+

Mo M2

— —F

W XeFE MO

H |

M2

]

M2 M1504 Mo M4

- i

M3

P —

XaEE M3 Mo

—— = |

M4

L

M4 M1504 Mo M6 M

— A —3F

M5

— —

M5 XARE MO

H i ]

M6

R

M6 M1504 X1

— — 7

M7

==

M

|

M5

__4

M3

ol

W B

|

M1502

END

LD
ouT
ouT

LD

MPS
MoV
MRD
MoV

MPP
MOV

LD
OR
ANB
ANB
ouT

LD
ANB
ouT

LD
AND
OR
AND
ouT

LD
ANB

AND
ANB
ouTt

LDF
AND

AND
ouT

LD
ANB
OR
AND
ANB
ouT

LD
AND
OR
AND
ouT

LD
ANB
OR
ANB
ouT

LD
OR
LD
LD
JoG

END

M1200
Y202
M1506

M1202

#200 DM1103

#500 DM1104

#5000 DM1105

Xo
Mo
M7
X1
Mo

Mo
M2
M1

M1
X4
M2
Mo
M2

X4
M3
M4
Mo
M4

M4
M1504
M5
Mo
M6
M5

M5
X4
M6
Mo
M6

M6
M1504
M7
X1
M7

M1
M5
M3
M1
Y100

//
//

//

//
//

//

//

//

//

//

//

//

//

//

//
//

//
//

DC 24V ON
2 pulse system

JOG startup speed

JOG Acceleration /
deceleration time

JOG operation speed

Start of origin search

CW fast forward

Origin sensor (N.O)

CW Fast Forward Stop

Sending pulses to output

CW Feed

CCW stop

CW stop

Origin search complete
JOG CW

JOG CCW
JOG HIGH
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Qrigin search function
cw

JOG operating speed

+— @ CW fast forward
@ CCW feed —pp

@ CwW feed
I:l JOG starting speed
ulll [ | | . |_,L
OT+  oOrigin LS oT- | ccw .
Origin LS range
Origin search start input X0
Origin LS (Limit Switch) X4
Output Axis Y100
Origin search direction Cw
Function:

1. Start the origin search with the input of X0.

Move at JOG operating speed in the CW direction.

Start deceleration when X4 turns ON and continue until Motor Axis stops.

Move at JOG starting/slow speed in CCW direction and stop at ON falling edge of X4.

Move at JOG starting/slow speed in the CW direction and complete the origin search at X4 ON
rising edge.

AN

6. When the origin search is completed, the current Motor Axis Position value is cleared to zero.

* Error occurs when any of start speed, acceleration / deceleration time, operation speed is 0 in data
memory.
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| 3-2-5  Trapezoidal control: PLS driving |

3-2-5-1 Operation explanation

When the operation condition is ON, , smartPLC sends pulses to outputs (Y100, Y101 or Y102, Y103)
as shown below (PLS driving).

Frequency (Hz)

Stop position (positioning pulse number) Stop position
Operating speed|
Starting speed|
! - — Time (ms)
Accglr%rgtlon DeczatEEnl'gtlon Acc.t Dec.t

B . oN
PLS instruction | | | I
OFF
motor axis is moving ox |—|—\—
M1504/1505 .. I
Positioning complete ox
MIS12/1513

PLS driving

3-2-5-2 Data memory setting

Save the driving conditions as 10 action patterns @ 0 to # 9). (Example of pattern #0 below)
Settings Address Setting range Example Unit

Positioning Mode DM1000 0: Relative value position, move to 0
Current Position + Stop Position
1: Absolute value position, move to

Stop Position

Stop Position DM1001 (low 16bits) -2147483648~2147483647 10000
DM1002 (high 16bits) (Refer to 2-7 numerical type for 0
32bit value setting)
Starting speed DM1003 200~50000 200 Hz
Acceleration  / DM1004 1~4000 (100ms step) 500 ms

deceleration
time
Operating speed DM1005 200~50000 1000 Hz

* When the operation mode is 1 (absolute value position) and the current position is the stop position,
the motor will not move even if the operating condition is turned on.

Up to 10 operation patterns can be set.

Positioning data No. DM (data memory) area
#0 DM1000~DM1005
#1 DM1010~DM1015
#2 DM1020~DM1025
#9 DM1090~DM1095
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Program example

LD
ouT

LDP
PLS
LDP
PLS

LD
MOV

END

M1200
Y202

Xo
#0 Y100
X1
#0 Y102

M1200
TM940L TM9@2L

// motorl, pattern #0

// motor2, pattern #0

// Display the current position of the motor 1 shaft
// on the lower row of the display

Trapezoidal control of motor
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I 3-3 Load cell control

In addition to measurement of the load, the comparison of the measured value with the target value
and checking if the value is within the range can be used.

3-3-1-1 Connection

Connect the power supply of the load cell and the signal wires to the terminal inside the main body.

Terminal Description

5V 5V power output
ov GND

+SIG Signal +

—-SIG Signal—

3-3-1-2 Load cell setting

Specification of load cell amplifier

Item Specification
Applied voltage 5V
resolution 24bits

Signal input range +19.5mV  (5+128+2)

Sampling cycle around 20ms

Average processing | 5 sample moving average

Capacity 1IN~500KN (0.1kgf~50tf)
1N=0.102kgf

Input voltage - A/D conversion value

Input SIG A/D conversion value | A/D conversion value
(hexadecimal) (decimal)

19.5mV 7FFFFFh 8388607

ov 000000h 0

-19.5mV 800000h -8388608
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3-3-1-3 Data memory setting

Load cell: In case of rated input 5kgf, rated output 2mV

Setting [Setting
Device Description Unit
Example |range
, g :df
DM1210 Rated capacity 5000 1~65535
kg : kgf
DM1212 Rated output voltage 2 1~3% mV/V
DM1213 Offset value
DM1214 (Automatic setting, change prohibited)
DM1215 Unused
DM1216 Load target value 500 0~65535 | g/kg
DM1217 Load upper limit 600 0~65535 | g/kg
DM1218 Load lower limit value 400 0~65535 | g/ kg

*For float rates you can use set DM1212 as in following example.
Ex. Rated output voltage is 2.2 mV/V  DM1212 = 2.2*¥*10000 + 32768 = 54768

3-3-1-4 Load cell control Special auxiliary relay (M)

Memory Bit Description Read Write
M1400 Load cell control start O O
M1401 Load average value > Load target value O X
M1402 Load average value > Load upper limit value O X
M1403 Load average value < Load lower limit value O X
M1404 Load Zero Set (reset with pulse (LDP)) X O

When the Load Zero Set(M1404) is ON, the offset value is updated with the average measured Load
Value and so the Load Average Value become 0.

3-3-1-5 Load measurement data in Temporary memory (TM)

;Temporary memory Description

TM930L (32bit) TM930 (low 16bits) Load cell A/D conversion value (raw data)
TM931 (high 16bits)
TM932L (32bit) TM932 (low 16bits) Load conversion value (without offset, unit: 0.1g/kg)
TM933 (high 16bits)
TM934L (32bit) TM934 (low 16bits) Load Average Value (offset included, unit: 0.1g/kg)
TM935 (high 16bits)

Load average value is a moving average from last 5 samples.

3-3-1-6 Unit desighation Temporary memory (TM)

Specify g/kg and display range. (TM 906, 907)

Device Description Remarks
TM906 Display lower row unit Specify a number 4 to 10 from the table below.
TM907 Display upper row unit Specify a number 4 to 10 from the table below.
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Number Description Example
4 Signed Integer g -5g
5 Absolute value g 5g
6 Real number 0.1g 0.5g
8 Signed Integer kg -5kg
9 Absolute value kg 5kg
10 Real number 0.1kg 0.5kg

The target value, upper limit value and lower limit value are integer numbers in g/kg to display the
correct unit use 4, 5, 8 or 9 in TM906 / TM907.

The Load Average Value and the Load conversion value have unit is 0.1g or 0.1kg and so the registers’
content is for example 59 for 5.9g/kg. To display the correct unit, use 6 or 10 in TM906 / TM907.

Program example
When M1400 turns ON, measurement starts

LD M1200

OUT Y202 // 24V ON

LD M1202 // The First SCAN ON, after OFF

MOV #6 TM906 // Unit g, one digit after the decimal point (0.1g)
LD Xeo

OUT M14e0 // Control start

LD M1400

OUT Yo

LD Mi4e1 // load average value > load target value

OuT VY1

LD Mi4e02 // load average value > load upper limit value
OuUT Y2

LD Mi4e3 // load average value < load lower limit value
OouT Y3

LD M1200

MOV TM930L TM904L // load cell AD conversion value to display upper row
LD M1200

MOV TM934L TM902L // Load Average Value to display lower row

LDP X1 // Load Zero Set

OUT Ml1404

END

Load cell control example
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Show measured value in g/kg without decimal places
The average weight value is measured at 0.1g or 0.1kg. When you need to show the weight without
decimal places you can simply divide the weight by 10 (Note a number rounding is not applied, ex. 59/10
the result will be 5 not 6).

Example TM934L = -59
Number Description
Display lower row TM902L TM906
4 Signed Integer g -5g TM934L/10 4
5 Absolute value g 5g TM934L/10 5
8 Signed Integer kg -5kg TM934L/10 8
9 Absolute value kg Skg TM934L/10 9
3-3-1-7 Program example

When M1400 turns ON, measurement starts. The measured value is displayed in grams without
decimal places.

LD
ouT

LD
MOV

LD
ouT

LD
ouT

LD
ouT

LD
ouT

LD
ouT

LD

LDA
DIV
STA

LDP
ouT

END

M1200

Y202 //
M1202 //
#4 TM906 //
Xo

M1400 //
M1400

Yo

M1401 //
Y1

M1402 //
Y2

M1403 //
Y3

M1200

TM934L //
#10 //
TM902L //
X1 //
M1404

24V ON
The first SCAN ON, after OFF

Unit g (grams without decimal places)

Control start

load average value > load target value

load average value > load upper limit value

load average value < load lower limit value

Load average value
divide by 10
display on lower row

Load Zero Set

Load cell control example

41 / 103




smartPLC User’s Manual

I 3-4 Temperature control

In addition to measurement of the temperature, the comparison of the measured value with the target
value and checking if the value is within the range can be used.

3-4-1-1 Connetction

Connect a thermocouple (K type) to the terminal inside the main body.
Terminal name Description

K+ Thermocouple +

K- Thermocouple -

3-4-1-2 Data memory setting

Data Memory Description Unit
DM1200 Target value C
DM1201 Adjustment sensitivity (hysteresis value) °C
DM1202 Alarm upper limit relative to Target value °C
DM1203 Alarm lower limit relative to Target value C

Upper limit and lower limit values are relative to Target Value.
Example: Settings in data memory when the requested target value is 100 °C., the alarm upper limit

value is 110 °C., and the alarm lower limit value is 95 °C.
DM1200: 100 DM1202: 10 DM1203: 5

3-4-1-3 Temperature control Special auxiliary relay (M)

Memory bit | Description Read | Write
M1300 Temperature control start O O
M1301 Temperature average value < (Target value - Sensitivity adjustment) O X

Note: Only if Error is 0.

M1302 Error (ex. Thermocouple disconnection) O X
M1303 Temperature average value > Upper limit value O X
M1304 Temperature average value < Lower limit value O X
M1305 Lower limit value < Temperature average value < Upper limit value O X
3-4-1-4 Temperature measurement data in Temporary memory (TM)

Temporary Description

memory
T™M920 Temperature from Thermocouple-to-Digital Converter (°C, direct value)
TM921 Thermocouple-to-Digital Converter internal substrate temperature (°C)
TM923 Temperature average value Unit: 0.1°C

Temperature average value is a moving average from last 5 samples.
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3-4-1-5 Unit designation Temporary memory (TM)

Specify °C and display range. (TM 906, 907)

Device Description Remarks
TM906 Display lower row unit Designate number 32 to 34 from the table below.
TM907 Display upper row unit Designate number 32 to 34 from the table below.
Number Description Example

32 Signed Integer °C 5°C

33 Absolute value™C 5C

34 Real number 0.1°C 0.5C

The target value, Adjustment sensitivity, upper limit value and lower limit value are unsigned 16bit
integer numbers in °C to display the correct unit use 32 or 33 in TM906 / TM907.

Temperature average value have unit is 0.1°C and so the register’s content is for example 59 for 5.9°C.
To display the correct unit, use 34 in TM906 / TM907.

3-4-1-6 Program example

When M1300 turns ON, measurement starts

LD M1200
OUT Y202 // 24V ON

LD Mi1202 // The first SCAN ON, after OFF
MOV #34 TM906 // Unit 0.1 °C (display lower row)
MOV #32 TM9@7 // Unit °C (display upper row)

LD X0
OUT M1300 // Control start

LD Mi301 // temperature average value < (target value-sensitivity
// adjustment)
OouT VY1

LD M1301

OUT Y2e1l // AC control power output
LD M1302

OUT Y2

LD M1303

ouT VY3

LD M1304

OUT VY4

LD M13e5
OUT Y5

LD X0

MOV TM923 TM902L // Temperature average value to display lower row
LD X0

MOV DM1200 TM904L // Display target value to upper row

END
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Show measured value in °C without decimal places
The temperature average value is measured at 0.1°C. When you need to show the temperature without
decimal places you can simply divide the temperature by 10 (Note a number rounding is not applied,
ex. 59/10 the result will be 5 not 6).

Example TM923 = 59
Number Description
Display lower row TM902L TM906
32 Signed Integer °C 5°C TM923/10 32
33 Absolute value™C 5C TM923/10 33

Program example
When M1300 turns ON, measurement starts. The measured value is displayed in °C without decimal

places.

LD
ouT

LD
MOV
MOV

LD
ouT

LD

ouT

LD
ouT

LD
ouT

LD
ouT

LD
ouT

LD
ouT

LD
LDA
DIV
STA
LD
MOV

END

M1200
Y202

M1202
#32 TM906
#32 TM907

Xo
M1300

M1301

Y1

M1301
Y201

M1302
Y2

M1303
Y3

M1304
Y4

M1305
Y5

X0

T™923

#10

TM902L

X0

DM12060 TM904L

//
//
//
//
//
//
//

//

//
//
//

//

24V ON

The First SCAN ON, after OFF

Unit °C (display lower row)

Unit °C (display upper row)

Control start

Temperature avr. value < (target value - sensitivity

adjustment)

AC control power output

load Temperature average value
divide by 10
Display temp. value/10 to display lower row

Display target value to upper row
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I 3-5 Encoder

Inputs from X100 to X103 can be used to connect encoder or as input relays.
If the encoder is connected, the encoder data are located in temporary memory.

3-5-1-1 Connection

Terminal Description

X100 Encoder 1 phase A
X101 Encoder 1 phase B
X102 Encoder 2 phase A
X103 Encoder 2 phase B

3-5-1-2 Encoder control - Special auxiliary relay (M)

Memory Bit Description Read Write
M1507 Encoder Control start O O
M1508 Clear value of the encoder 1 O O
M1509 Clear value of the encoder 2 O O
M1510 Reverse a count direction of the encoder 1 O O
M1511 Reverse a count direction of the encoder 2 O O

By default, CW rotation is counting up. If Reverse a count direction is ON then it counts down.

3-5-1-3 Encoder data in Temporary memory (TM)

Temporary memory Description
TM944L (32bit) TM944 (low 16bits) Encoder 1 value
TM945 (high 16bits)

TM946L (32bit) TM946 (low 16bits) Encoder 2 value
TM947 (high 16bits)
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Program example
When M1507 turns ON, encoder control/counting starts.

LD Mi1200

OUT Y202 // 24V ON

LD Xo

OUT M1507 // Encoder control start

LDP X1

OUT M1508 // Clear value of encoderl

LDP X1

OUT M1509 // Clear value of encoder2

LD X2

OUT Mi1510 // Encoderl count direction reversal
LD X2

OUT M1511 // Encoder2 count direction reversal
LD Xo

MOV TM944L TM902L // Encoderl value to display lower row
LD Xo

MOV TM946L TM904L // Encoder2 value to display upper row

LDB Xe
AND X100 // Use X100 as input relay
OuUT Yo
LDB Xe
AND X101 // Use X101 as input relay
ouT VY1
LDB Xe
AND X102 // Use X102 as input relay
ouT Y2
LDB Xe
AND X103 // Use X103 as input relay
ouT VY3

END

Encoder control example
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I 3-6 Other features

| 3-6-1 Front panel General-purpose buttons

The General-purpose buttons correspond to the input relay X200 to X203
General-purpose button S1 S2 S3 S4

Input relay X200 | X201 X202 X203

Program example

LD Mi200
OUT Y202

LD X200
OUT Yo
LD X201
ouT Y1
LD X202
ouT Y2
LD X203
OuT Y3

END

Example of a usage of General-purpose buttons

3-6-2 Front panel Potentiometers

3-6-2-1 Temporary memory (result storage address)

Temporary memory Description Range

TM910 Potentiometer VR1 0~10; 0~DM1190
T™M911 Potentiometer VR2 0~10; 0~DM1191
TM912 Potentiometer VR3 0~10; 0~DM1192

Program example
Turning potentiometers 1 and 2 changes the display value.

LD M1200
OUT Y202

LD M1200
MOV TM91@ TM902L // Display VR1 to display lower row
LD M1200
MOV TM911 TM9e4L // Display VR2 to display upper row

END

Show values of potentiometers 1 and 2
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3-6-2-2 Data memory (VR maximum settings)

By default, values of potentiometers VR1, VR2 and VR3 are mapped to the range 0~10. The maximal
value of the range can be changed by a setting of the appropriate data memory register (viz. following
table).

The maximal value of VR1, VR2 or VR3 is recommended to be set in range 1~100. If it is set to 0 (zero),
the default value 10 will be used. Note the higher value of the maximum the higher drift of the VR

value.

Data Memory Description

DM1190 The maximum value of VR1
DM1191 The maximum value of VR2
DM1192 The maximum value of VR3

3-6-3 Buzzer

3-6-3-1 Buzzer

Beep (1kHz) appears when M1515 is ON.

Buzzer control - Special auxiliary relay (M)
Memory Bit Description Read Write

M1515 Beep ON O O

Program example

LD Mi1200
OUT Y202

LD Xe
OUT M1515

END

Buzzer control example
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4

Device Organization

A device element (relay, timer, data memory, etc.) is used as the operand of the instruction in the

program.

The internal registers of smartPLC can be monitored and edited from PC connected via USB. An FS
Ladder version 2.01 is application that provides the functionality, it can be downloaded from
https://smartple.org/about/downloadsEN.html. The USB driver has to be installed (refer to 7-1).

I 4-1  Device bit memory and relays
| 4-1-1 I/ Orelay
15515 (O et Range Description et 'reset Read Write
name time
Input X0~X15 General-purpose input Clear o X
relay X X100 General-purpose input / Encoder 1 Phase A Clear o X
X101 General-purpose input / Encoder 1 Phase B Clear o X
X102 General-purpose input / Encoder 2 Phase A Clear o X
X103 General-purpose input / Encoder 2 Phase B Clear o X
X200~ Front Panel Buttons Clear o X
X203
X204 General-purpose input Clear o X
Output YO0~15 General-purpose output Clear o o
relay Y Y100 1 pulse system: Motor 1 PLS output Clear o o
2 pulse system: Motor 1 CW
Y101 1 pulse system: Motor 1 DIR output Clear o o
2 pulse system: Motor 1 CCW
Y102 1 pulse system: Motor 2 PLS output Clear o o
2 pulse system: Motor 2 CW
Y103 1 pulse system: Motor 2 DIR output Clear o o
2 pulse system: Motor 2 CCW
Y200 General-purpose output Clear o o
Y201 AC power supply control output Clear o o
Y202 24V output Clear o o
Timer T T0O~T99 Timer (TMR, TMH, TMS shared) 100 bits Clear ) X
Counter C C0~C99 Counter 100 bits Clear o X
Control CR000- Control memory 160 bits Hold o o
memory CRO15 (16 bits x 10 channels) (*3)
CR CR100-
(*1) CR115
CR200-
CR215
CR900-
CR915
Example for CMO:
CR15 CRO
CMO (CMO MSB) CR14 | ... CR2 CR1 (CMO LSB)
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4-1-2 Internal auxiliary relay - Special auxiliary relay
Bitdevice | g ige Description Atreset | po.d | Write
name time
MO000-
Intgrpal Mo15 User area 192 bits
auxiliary .o (*9) Clear o o
relay M1100-
M1115
M1200 Always ON 0—1(*5) ) X
M1201 Always OFF Clear o X
M1202 The first scan ON, else OFF Clear o X
ﬁ}gggN Unavailable X X
M1210 The internal register < CMP operand Clear o X
Mi211 The internal register = CMP operand Clear o X
Mi1212 The internal register > CMP operand Clear o X
ﬁgf{ Unavailable X X
M1215 Show info page (defined by TM908) on display Clear
M1300 Temperature control start Clear
Temperature average value < (Target value -
M1301 Sensitivity adjustmgent) Note: Onl;(rjr if Error is 0. Clear ° *
M1302 Error (ex. Thermocouple disconnection) Clear X
M1303 Temperature average value > Upper limit value Clear X
M1304 Temperature average value < Lower limit value Clear X
M1305 Lower li.mi.t value < Temperature average value < Clear o y
Upper limit value
ﬁig?? Unavailable
Special M1400 Load cell control start Clear o o
auxiliary M1401 Load average value > Load target value Clear o X
relay M1402 Load average value > Load upper limit value Clear o X
M1403 Load average value < Load lower limit value Clear o X
M1404 Load Zero Set (ON to Load average value = 0) Clear o o
W95 | Unavailable x x
M1500 Immediately stop sending the pulses to Motor 1. Clear o o
M1501 Immediately stop sending the pulses to Motor 2. Clear o o
M1502 Reset the current position counter of Motor 1 Clear o o
M1503 Reset the current position counter of Motor 2 Clear o o
M1504 Sending the pulses to Motor 1. Clear ) X
M1505 Sending the pulses to Motor 2. Clear o X
M1506 ON - 2 pulse mode, OFF - 1 pulse mode (Default Clear o o
value: OFF)
M1507 Encoder Control start Clear o o
M1508 Clear value of the encoder 1 Clear ) o
M1509 Clear value of the encoder 2 Clear ) o
M1510 Reverse a count direction of the encoder 1 Clear o o
Mi511 Reverse a count direction of the encoder 2 Clear o o
M1512 Motor 1 positioning complete (PLS instruction only) Clear o X
M1513 Motor 2 positioning complete (PLS instruction only) Clear o X
Mi1514 Unavailable x X
M1515 ON - Beep On, OFF - Beep Off Clear o o
M1600-
iemal | IS5 oo sasbin S
relay M4900- (192 bits + 544 bits = 736 bits in total)
M4915

50 / 103




a-2

Device word memory registers

| 4-2-1  Temporary memory
Word
device Address Description Value A.t reset W
time
name
TMO0~TM99 User area 100 words (*2) 0~65535 Clear o
TM900 Display lower row - Mode selection (l)ggg’ Clear o
TM901 Display upper row - Mode selection (l)ggg’ Clear o
TM902(ow 16Db) . . 0~65535 Clear o
- Display lower row - Numerical value
TM903(high 16b) 0~65535 Clear o
TM904(low 16b) Disol N cal val 0~65535 Clear o
upper row - Numerical value
TM905(high 16b) | — © > PP 0~65535 | Clear o
TM906 Display lower row - Unit 0~35 Clear o
TM907 Display upper row - Unit 0~35 Clear o
TM908 Info page to be displayed (if M1215) 0~8 Clear o
TM909 Unavailable — X
TM910 Potentiometer VR1 value 0~10 (*4) Clear X
TM911 Potentiometer VR2 value 0~10 (*4) | Clear X
TM912 Potentiometer VR3 value 0~10 (*4) | Clear X
T™M913 Unavailable — X
TM914~TM917 Display lower row - User defined 0~65535 Clear o
characters
TM918~TM919 Unavailable — X
Temperature from Thermocouple-to- .
Temporary TM920 Digital Converter (°C, direct value) 0~65535 Clear x
memory TM921 Thermocouple-to-D1g1tal Convertoer 0~65535 Clear y
internal substrate temperature (°C)
TM923 Temperature average value (0.1°C) 0~65535 Clear x
TM924~TM927 Display upper row - User defined 0~65535 | Clear o
characters
TM928~TM929 Unavailable — X
TM930(low 16b) Load cell A/D conversion value (raw 0~65535 Clear X
TM931(high 16b) | data) 0~65535 Clear x
TM932 Load conversion value (without 0~65535 Clear X
TM933 offset, unit: 0.1g / 0.1kg) 0~65535 Clear X
TM934 Load Average Value (offset included, 0~65535 Clear X
TM935 unit: 0.1g / 0.1kg) 0~65535 Clear X
TM936~TM939 Unavailable — X
TM940(low 16b) o 0~65535 Clear X
- Motor 1 current position counter
TM941(high 16b) 0~65535 Clear X
TM942(low 16b) . 0~65535 Clear X
- Motor 2 current position counter
TM943(high 16b) 0~65535 Clear X
TM944 (low 16b) 0~65535 Clear X
- Encoder 1 value
TM945 (high 16b) 0~65535 Clear X
T™946 0~65535 Clear X
Encoder 2 value
TM947 0~65535 Clear X
Control Hold
memory CMO0-CM9 Control memory 10 words 0~65535 (3) o
(*1)
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4-2-2 Data memory
Word device | Address Description Value At reset R W
name time
DMO0000~DM999 " - -
DM1300~DM1999 User area 1700 words (*2) 0~65535 Hold (*3) S) S)
0:  Relative
Pattern # 0 Positioning Stop position

DM1000 mode 1:  Absolute Hold © ©
Stop position

DM1001(low 16b) -

.. 2147483648

DM1002(high 16b) Pattern # 0 Stop position N Hold o o
2147483647

DM1003 fﬁsem #0 Starting speed | 956000 Hold o | o

DM1004 Pattern # 0 Ac.celeratlon / 1~4000 Hold o o

deceleration time (ms)

DM1005 Pattern # 0 Operating 200~50000 Hold o | o

speed (Hz)

DM1010~DM1015 pattern #1 Hold o o

DM1020~DM1025 pattern #2 Hold o o

DM1030~DM1035 pattern #3 Hold ) o

DM1040~DM1045 pattern #4 Hold o o

DM1050~DM1055 pattern #5 Hold o o

DM1060~DM1065 pattern #6 Hold o o

DM1070~DM1075 pattern #7 Hold o o

DM1080~DM1085 pattern #8 Hold ) o

DM1090~DM1095 pattern #9 Hold ) o

DM1103 JOG Starting speed (Hz) 200~50000 Hold ) o

DM1104 JOG Acceleration / 1~4000 Hold | o |o

deceleration time (ms)

DM1105 JOG Operating speed (Hz) 200~50000 Hold o o
Dat DM1170~DM1186 Communication settings Hold o o
. DM1190 VR1 - Maximum 0~65535 (*4) Hold c | o

Y DM1191 VR2 - Maximum 0~65535 (*4) Hold o o
DM1192 VR3 - Maximum 0~65535 (*4) Hold o o
Temperature control -

DM1200 Target value ( C) 0~1000 Hold o o
Temperature control

DM1201 Adjustment sensitivity (°C) 0~100 Hold ° °
Temperature control

DM1202 Alarm upper limit (°C) 0~1000 Hold o o
Temperature control

DM1203 Alarm lower limit (°C) 0~1000 Hold ° °

DM1204~DM1209 Unavailable — X X

DM1210 Load cell Rated capacity 0~65535 Hold o o

(g/kg)
Load cell rated output

DM1212 (mV/V) 0~3 Hold o o

DM1213(low 32b) Load cell offset val 0~65535 Hold o X

DM1214(high 32b) oac celt oltset vatue 0~65535 Hold o | x

DM1215 Usage prohibited — X X

DM1216 Load cell Target load 0~65535 Hold o | o

value (g/kg)

DM1217 Load cell Load upper limit 0~65535 Hold o o

value (g/kg)

DM1218 Load cell Load lower limit 0~65535 Hold o o

(g/kg)
DM1219 Unavailable — X X
0: OFF
DM1220 Modbus RTU Run Mode 1: Read only Hold o o
2: Full Access
DM1221 Sever (Slave) Address 1~247 Hold o o

52 / 103




Word device | Address Description Value At reset R W
name time
DM 1222 (low 16b) . 0(0—19200), Hold
DM1223 (high 16b) | Scrial Baud Rate 9600~500000 Hold
0: 8E1
DM1224 Serial Mode 1: 801 Hold o o
2: 8N2
DM1225~DM1229 Unavailable — X X
DM1230 (low 16b) Hold o o
DM1231 (high 16b) | © Address 0 — DHCP Hold o o
DM1232 (low 16b) Hold o o
DM1233 (high 16b) Subnet mask Subnet mask Hold = =
DM1234 (low 16b) Hold o o
Data DM1235 (high 16b) Default Gateway Gateway IP Hold = =
memory 0: OFF
DM1236 Modbus TCP Run Mode 1: Read only Hold o o
2 Full Access
0 (0—-502),
DM1237 Modbus TCP Port 1~65535 Hold o o
DM1238 (low 16b) . Hold o o
DM1239 (high 16b) Authorized IP Address 1 0 — ANY IP Hold 5 5
DM1240 (low 16b) : Hold o o
DM1241 (high 16b) Authorized IP Address 2 0 — ANY IP Hold 5 5
DM1242 paga Receive Timeout 0~65535 Hold | o |o
0 (0—global),
DM1243 MAC 1~4095 Hold o o

(*1): Control memory has two types of access CM for a word access and CR for a bit access. For example,
CMO shares the memory with CRO ~ CR15
(*2): The user area bits/words can be freely used in the program; the rest of data memory bits/words
are dedicated to the specific use.
(*3): Data is stored even when the power is turned off.

(*4): The maximal value of VR1, VR2 or VR3 is recommended in range 1~100. (see 3-6-2-2)

(*5): During the reset sequence the last value of M1200 is set OFF and the actual value is set ON. In
the first scan LDP M1200 is ON and after is OFF.
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5 Program and instructions

I 5-1 Program

| 5-1-1 Program notation rules

- The maximum number of characters per line is 500 characters (full-width characters are counted as
2 characters each). If it exceeds, an error will be displayed.

- Comments are started by two slashes "//" and ended with end of line. The characters used in the
program are as shown in the table below.

- END instruction is required at the end of the program.

Object Characters
Program alphanumeric characters, Hash, Slash, Double Quotation Mark, Backslash
Comment Half size, full width (including Japanese)

- Settings of text editor
In case of troubles (ERR#002 — Char???), Check the character encoding of program.txt.

Character encoding End of Line Sequence
SHIFT-JIS, ANSI (initial value of Notepad) CR+LF
8bit codes of important characters used in program.txt
Glyph Code Code Name
decimal hexadecimal
09 09 Horizontal Tab
32 20 Space
" 34 22 Double Quotation Mark
# 35 23 Hash / sharp sign
/ 47 2F Slash
\ ¥ 92 5C Backslash en character

5-1-2 Instruction |

- Instruction name can be followed with one, two or three operands (depends on instruction type) and
also it can be followed with "//" and comment

+ There have to be a Space or Tab between the instruction and operands.

+ There can be maximum one instruction per a program line. Note: The second instruction on the line
will rise error.

| 5-1-3  Operand

+ Operand name is made from operand type followed with its value without space between.

- Operand type for the numeric constant, is marked by hash (sharp sign) "#". A signed 32bit numeric
constant can be marked by ‘L’ on the end. Examples: #0, #1L, #10, #-10, #-5L, #65535, #65536

* The operand name of word registers and numeric constants can be ended by letter ‘L to indicate
32bit access/mumber. Examples: #-1L, TM940L, DM1001L

* The order of operands following instruction name is very important and will be explained for each
instruction in following section

* The number of operands depends on the instruction. The maximum is 3 (CNT), and the minimum
0 (MPP, ANL, ...).

- Examples: #1, #-1L, X10, Y2, T11, Cl10, M1200, CR3, CMe@, CMoL, TMO, TM902L, DM3, DM1eL
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5-1-3-1 Synchronization of the operands

To make clear the program behavior, it is important to know when the operand actual value changes.
Some of the registers and bit relays are buffered (last, actual, next value buffers) and so the
synchronization time depends on the operand type. During the program instruction processing, the
instruction can update directly the actual value buffer (ex. TM, T, C) or the buffer with the next scan
values (ex. M, Y). Data from the buffer with the next scan values are copied to the buffer with the actual
values at the program scan end, see 1-4-2-1 Sequence of the scan.

Operand type The time point when the actual value changes

™ Instruction

DM Instruction (including save to the permanent memory)

M Instruction (save to the permanent memory during the Scan End)
Note: CR will reflect the change during the Scan End.

T Instruction

C Instruction

X Scan Init (device inputs are read during the Scan Init)

Y Scan End (device outputs will be updated during the Scan End)
Scan End,

M Note: M1210~M1212 change during CMP instruction and during Scan End are
reset to zero.
Scan End

CR Note: CM will reflect the change immediately during the Instruction
processing.

| 5-1-4  Example of a program notation

// You can include blank lines and comment lines.
LD X0e // Full-width alphanumeric character ABC 123
[Instruction] [Operand 1] [Comment]

/] FEEERERE Timer instruction *Fkkxxksssk
TMR #10 T™MO // Alphabetical comment
[Instruction] [Operand 1] [Operand 2] [Comment]

// You can put tabulator and space characters at the beginning of program line,
// between instruction and operands and at the end.

CNT #0 #10 Xo // Indentation is also possible
[Instruction] [Operand 1] [Operand 2] [Operand 3] [Comment]

END

// If there is no END instruction at the end of the program,

// an error will occur (Err#001 - END???)

// Comment line is possible even after END.

// smartPLC internal compiler does not read the content of program.txt after the
// program line with the END instruction
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I 5-2 1Instructions

| 5-2-1  Basic instructions

LD Load

LDB Load bar

XXX

XXX

Connect an A contact (N.O — normally open) to

the beginning of the circuit.

Connect a B contact (N.C — normally closed) to

the beginning of the circuit.

Program example

Instruction Operand
LD X0
out Mo
LDB X1
out M1

Operand xxx

1/ O relay

Timer
Counter

Control Memory

Internal auxiliary relay

X
<

0 4 X

Hi O
|

O_

When the input relay X0 is ON, the output relay MO turns ON.
When the input relay X1 is OFF, the output relay M1 turns ON.
LD, LDB are the beginning of the circuit.
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XXX

AN D And —| I— Connect an A contact (N.O) in series.

XXX

AN B And ba r —/|/r— Connect a B contact (N.C) in series.

Program example

YO

Instruction Operand X0 X1
| | | |

LD Xo [ |

AND X1 X2 X3

ouT Yo | [ }/

I |

LD X2

ANB X3

ouT Y1l

Operand xxx

1/ O relay X, Y

Internal auxiliary relay M

Timer T

Counter C

Control Memory CR

<
O_

When the input relay X0 is ON and X1 is ON, the output relay YO turns ON.
When the input relay X2 is ON and X3 is OFF, the output relay Y1 turns ON.
There is no limit to the number of contacts connected in series.
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OR Or

ORB Or bar

XXX

L
-

XXX

T

Connect an A contact (N.O) in parallel.

Connect a B contact (N.C) in parallel.

Program example

Instruction | Operand
LD Xo
OR X1
ORB X2
AND X3
OR X4
ouT Yo

Operand xxx

1/ O relay

Internal auxiliary relay

Timer

Counter

Control Memory

X
<

0o 4 X

X0 X3

YO

-

X2

X4

_1l—

It is connected in parallel to LD and LDB rows.
There is no limit to the number of contacts to be connected in parallel.

58 / 103



Connect an A contact (N.O) of the Raising Edge
LD P Loa d p u Ise f|_ Detector to the beginning of the circuit.

LDPB L d I b o Connect an B contgct .of the Rais.ing.Edge
Oa p u Se a r Detector to the beginning of the circuit.
Program example
Instructions | Operands X0 ¥ M0
LDP X0 — 4| 11 O—
OR Mo
ANB X1 Mo
ouT Mo —
LDPB X2
CNT #0 #10 X0 o CNT #0
_w | ﬁgl:? |_
I 1
Operand xxx
I/ O relay X, Y
Internal auxiliary relay M
Timer T
Counter C
Control Memory CR

When the rising edge of the operand is detected, the A contact will be ON and the contact B
will be OFF for one scan.
LDP, LDPB are the beginning of the circuit.
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ANP And pulse _j;_

ANPB And pulse bar —#—

Connect an A contact (N.O) of the Raising Edge
Detector in series.

Connect an B contact (N.C) of the Raising

Edge Detector in series.

Program example

Instructions | Operands
LD Xo

LD X1

ANP X200

OR Mo

ANL

ouT Mo

LD X0

ANPB X202

CNT #0 #10 X15

Operand xxx

1/ O relay

Internal auxiliary relay
Timer

Counter

Control Memory

X
<

0 4 X

X1 X200 Mo
[ 1 [4]
1 I 141 O—
Mo
[ 1
1 I
X202 R

X15 |_

When the rising edge of the operand is detected, the A contact will be ON and the contact B

will be OFF for one scan.
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ORP Or pulse

ORPB Or pulse bar i

L{T}J Connect an A contact (N.O) of the Raising Edge

Detector in parallel.

Connect an B contact (N.C) of the Raising Edge
Detector in parallel.

Program example

K0

X0

_|

CNT #0
#10

I x15 I_

Instructions | Operands
LD Xo

LD Mo

ORP X200

ANL

ouT Mo

LD X0

ORPB X202

CNT #0 #10 X15

|
1
X2z

Operand xxx

1/ O relay

Internal auxiliary relay

Timer

Counter

Control Memory

X
<

0 4 X

When the rising edge of the operand is detected, the A contact will be ON and the contact B
will be OFF for one scan.
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000 C t an A contact (N.O) of the Falling Ed
LD F Loa d fa I I +|_ D(e)zglci(c:)r il(f)l thecgrelg?r(ining of t(;le ciicuziit. e e
WK
C t an B contact of the Falling Ed
LDFB Load fall bar Detoctor to the izziifmfg of the cireutt,

Program example

Instructions | Operands X0 X1 M0
LDF X0 — 4| 1 O—
OR Mo
ANB X1 K0
ouT Mo —
LDFB X2
CNT #0 #10 Xo X2 CNT #0
y R
I
Operand xxx
I/ O relay X, Y
Internal auxiliary relay M
Timer T
Counter C
Control Memory CR

When the falling edge of the operand is detected, the A contact will be ON and the contact B
will be OFF for one scan.
LDF, LDFB are the beginning of the circuit.
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ANF And fall

ANFB And fall bar —#—

Connect an A contact (N.O) of the Falling Edge

_HI_ Detector in series.

Connect an B contact (N.C) of the Falling Edge
Detector in series.

Program example

x1 X200 K0
| | 1 1]
11 |+I
K0
| |
11
CNT #1
xa2nz #10
X15

Instructions | Operands
LD Xo

LD X1

ANF X200

OR Mo

ANL

ouT Mo

LD X0

ANFB X202

CNT #0 #10 X15

Operand xxx

1/ O relay

Internal auxiliary relay
Timer

Counter

Control Memory

X
<

0 4 X

When the falling edge of the operand is detected, the A contact will be ON and the contact B
will be OFF for one scan.
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ORF Or fall

L

ORFB Or fall bar i

Connect an A contact (N.O) of the Falling Edge
Detector in parallel.

Connect an B contact (N.C) of the Falling Edge
Detector in parallel.

Program example

X

_|

Instructions | Operands
LD Xo

LD Mo

ORF X200

ANL

ouT Mo

LD X0

ORFB X202

CNT #0 #10 X15

HZ

Operand xxx

1/ O relay X, Y
Internal auxiliary relay M
Timer T
Counter C
Control Memory CR

X0 Mo Mo

o CNT #0
#10

: 15 |_

|
1
02

When the falling edge of the operand is detected, the A contact will be ON and the contact B
will be OFF for one scan.
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OUT Out

OUB Out bar

XXX
O Relay.

ON / OFF Status of the Circuit to the Output

Inverted ON / OFF Status of the Circuit to the

@ Output Relay.

Program example

Instruction | Operand
LD Xo
ouT Yo
LD Xo
ouB Y1
Operand xxx
Output relay Y
Internal auxiliary relay
Control Memory CR

X0 YO
_| I
I

X0 Y1

(O

OFF.

When the input relay X0 is ON, the output relay YO turns ON and the output relay Y1 turns

Note:

It is not possible to connect two or more identical output relay numbers.

It will lead to error (Err#017 — 20UT->1Y).
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CNT #d
C NT Co u nte r 1 nnn r It is 16bit incremental counter.

XXX

X1
Program example | CNT#0
Instruction | Operands J/ | | #10 "
LDB X1 X0
CNT #0 #10 Xo co YO
LD co l
— | O
ouT Yo
Operand #d Counter number
Counter number #0~99

CNT #d

Operand nnn

#nnn Setting value
Setting value #0~65535, DM, T™M ¢

XXX

Operand xxx

Counter input contact

Bit relay X,Y, M, T, C, CR

CIWNT Time Chart

ON

N |

Y0

When the X1 is OFF, the counter value is incremented by 1 at every rising edge of the input
contact XO0.

When the counter value reaches the set value #10, the contact CO turns ON.

When X1 turns ON during counting, the counter value is reset to zero.

Note:
The Counter Setting value numeric constant is 16bit unsigned integer.
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TMR

TM R 1 00 m S ti me r T # [ A timer instruction with delay in 0.1s.

XXX

TM H 1 0 ms ti mer 1 s T A timer instruction with delay in 0.01s.

TM S 1 ms ti mer k 1 1 4 [ A timer instruction with delay in 0.001s.

Program example X0
Instruction | Operands _| Ib T:[']R 1
LD X0 #30

X0
TMR #0 #30 _| | TMH 1

I #1

LD X0 -

X0
TMH #1 TMO _| ™S
LD X0 I #2
™S #2 DMO BN
LD TO To YO
ouT Yo | O_
LD T1

T1 Y1
ouT v1 I O_
LD T2

T2 Y2
ouT Y2 l

|

Operand #d
Timer number #0~99

Operand xxx

Setting value | #0~65535, DM, TM, CM

When the X0 is ON, the timers are measuring time and the timers contacts will turn ON
with their preset values.

When the X0 is OFF, the current values of the timers are reset to zero.

TO: set time = 30 X 100ms

T1: set time = TMO X 10ms

T2: set time = DMO X 1ms

Note:

The Timer Setting value numeric constant is 16bit unsigned integer.
TMR, TMH, TMS, TMI shares timer numbers and one timer number can be used only with one timer.

(*1):

The accuracy of TMS timer is limited by the scan time, and so the timer setting value is
recommended to be 10ms or more. For short time measurements (less than 1s) is recommended
to use short programs as they have a shorter scan time and that means higher accuracy.
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™I

TMI Timer-interval ms “ #d T A timer measures time in ms (*1).

XXX

Program example

; ®0

Instruction | Operands | | T
LD X0 | | #0 i
TMI #0 TMeL THoL
LD To T0 0
ouT Yo —{ I O—
LD M1200
MoV TMOL TM902L M1200

_{ 1 | Mo
Operand #d I | THOL i

TMS0ZL

Timer number #0~99

Operand xxx (32bit only)

Word device DMxxL, TMxxL, CMxxL

TWI Time Chart

X0 _I I—

TMOL
+—— ONe SCcan
0
When the X0 is ON, the timer measures time and saves it to the TMOL (TMO0, TM1). If the
timer reaches the maximum possible value (2147483647ms — about 596hours), the contact
TO will turn ON and timer will stop counting. Value of TMOL is displayed on lower row of
the display.
When the X0 is OFF, the last measured value is kept in TMOL.
When a rising edge is detected on X0, TMOL will be set to zero.
Note:

TMR, TMH, TMS, TMI shares timer numbers and one timer number can be used only with one timer.
(*1): The accuracy of TMI timer is limited by the scan time, for short time measurements (less than

1s) is recommended to use short programs as they have a shorter scan time and that means
higher accuracy.
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END End

END '| Indicates the end of the program.

Program example

Instruction | Operand
LD Xe
ouT Yo
END
No operand

X0

YO

O

END I

There has to be END instruction at the end of the program.
If there is no END instruction in the program, an error (Err#001 — END???) will occur.

69 / 103



smartPLC User’s Manual

ANL And Load

Connect the blocks of contacts in series.

Program example X0 ' x2 ! Y0
Instruction | Operand ‘ I l = I l O_
LD N ) 1 | |
OR X1 CoXt v
‘ | | i
LD X2 BN LR
OR X3 B T B
ANL Circuit A | ANL Circuit B
ouT Yo
No operand
Connect circuit A and circuit B in series.
Note:

The combination of block circuits can be translated into a sequence of up to 31 consecutive ANL / ORL
instructions.
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ORL Or Load

Connect the blocks of contacts in parallel.

Program example

O

) Circuit A

Instruction | Operand %0 i Y0

LD X0 ‘ I I I l
| |

AND xT e

LD X2 X2 X3 ORL
| I I I

AND X3 BN | I

ORL Circuit®

ouT Yo

No operand
Connect circuit A and circuit B in parallel.
Note:

The combination of block circuits can be translated into a sequence of up to 31 consecutive ANL/ ORL

instructions.
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| 5-2-2  Application instructions

_| DIFU When a rising edge on the input is detected then
XXX the Relay specified by the operand is set ON for
one scan cycle.

DIFU Differentiate UP

When a falling edge on the input is detected then

- - DIFD the Relay specified by the operand is set ON for
DIFD Differentiate Down 1 w [ onescancycle.

Program example

Instruction | Operand X0

l | DIFU
LD xe || | %
DIFU Mo

X0
LD Xe | | | DIFD |_
DIFD M1 ! I ™

Operand xxx

Internal auxiliary relay M

NQQL?

[on]

Only omne scan is ON

|0N|
M1

Only one scan is ON

MO

The DIFU instruction turns on MO for one scan at the rising edge of input XO.
The DIFD instruction turns on M1 for one scan at the falling edge of input XO.

The DIFU and DIFD instructions cannot use two or more identical Internal auxiliary relays.
It will lead to error (Err#016 — 2DIF1ADR).
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17T When input SET is ON, the relay specified by the

KE E P Kee p re I ay l;E;: operand is set ON and when input RES is ON the

Jres relay is set OFF.

Program example

Instruction | Operand X0

_| I SET
LD Xe I

KEEP
LD X1 X1 Y0

KEEP Yo _| { RES

Operand xxx

Output relay Y
Internal auxiliary relay M

Control Memory CR

Time chart

an ON
OFE

X0 I

+— ONE SCan
-:‘JNl O

CH ON

Y

When the inputs SET and RES are ON at the same time,

RES takes precedence.

When SET input is ON and RES input is OFF, output relay YO turns ON.
Output relay YO turns OFF if RES input is ON.
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SET Set {ii} When the input condition is ON then set ON the
Relay specified by the operand

When the input condition is ON then set OFF the

RES Reset || fowmeiediemand

Program example

Instruction Operand X0
I | SET
LD Xe [ Yo
SET Yo
] RES
LD X1 | |
"4 I I Yo
RES Yo

Operand xxx

Output relay Y
Internal auxiliary relay

Control Memory CR

When the input contact X0 is ON, the output relay turns ON.
When the input contact X1 is ON, the output relay turns OFF.
Multiple SET and RES can be placed on the circuit.

The SET and RES instructions can use identical relays specified by the operand.
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MPS Push

MRD Read

MPP Pop

Pushes the state of the input to the stack.

Reads the last pushed state of input from the stack.

Pops the last pushed state of input from the stack.

Program example

Instruction Operand
LD Mo
AND X15
MPS

AND Xo
ouT Yo
MRD

AND X1
ouT Y1
MPP

AND X2
ouT Y2
No operand

X15 X0
| MPS~ [
11 \L/ I
X1

C/ I

X2

Q=00

A result of input condition defined by contacts MO, X15 is stored by MPS. The result is
connected in series with the A contact of input relay X0 continues to output relay YO.
The result (of MO and X15) is recalled by the MRD instruction. It is connected in series with
the A contact of input relay X1 continues to output relay Y1.

On the last branch is the result (of MO and X15) recalled and removed from stack by the
MPP instruction. It is connected in series with the A contact of input relay X2 continues to
output relay Y2.

Note:

MPS and MPP are used in pairs.
The maximum number of mutually nested MPS-MPP pairs is 63.
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| 5-2-3  Word register instructions

32bit instruction

5-2-3-1 32bit instruction notation and usage

+ 32bit instruction are those instructions which allows 32bit operands.

+ 32bit operand is marked ‘L’ next to the word register number. It is stored in the marked word register
and the following register. For example, TM10L is stored in the temporary memory word registers

TM10 (low 16bits) and TM11 (high 16bits).

32bit instruction

Instruction

Arithmetic instructions, CMP, LDA, STA, MOV and TMI

Operand Word device with 32bit notation (with 'L' at the end)
Numeric constants marked by 'L' or numeric constants lower
than 0 or higher than 65535

Example of 32bit instruction MOV

Instruction Operands Remarks

LD M1202 The first scan ON, else OFF
TM10 — TM12 //low 16bits

Mov TMieL TM12L TM11 — TMI3 //high 16bits

Example same as previous example, but executed with 16bit instruction MOV

Instruction Operands

Remarks

LD M1202 The first scan ON, else OFF
MOV TM10 TM12 ™10 — TM12
MOV TM11 TM13 ™11 — TM13

- In case of numerical constant, 'L' at the end is unnecessary. (Example: #65536, #-2)
+ For additional info about the numeric type, refer to 2-5-8 Numeric type.

Example of 32bit instruction MOV

Instruction Operands Remarks
LD M1202 The first scan ON, else OFF

#65536 is equal to 10000h (base 16 number)
MOV #65536 DMOL #0 — DMO // low 16bits

#1 — DM1 // high 16bits

Example same as previous example, but executed with 16bit instruction MOV

Instruction Operands Remarks

LD M1202 The first scan ON, else OFF
MOV #0 DMo #0—->DMO

MOV #1 DM1 #1—->DM1
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Notes

1) Instruction is 32bit instruction, if it has at least one 32bit operand.

Example of 16bit and 32bit operands are mixed

Instruction | Operands Remarks

LD M1202 The first scan ON, else OFF
TM10 is 16bit operand
DM1L is 32bit operand

MOV TM10 DM1L Result in DM1L:
TM10 — DM1 //low 16bits
#0 — DM2 // high 16bits

Example of a wrong usage of 32bit and 16bit operands — Err#004 - Operand?

Instruction Operands Remarks

LD M1202 The first scan ON, else OFF
#65536 1s 32bit operand

MOV #65536 DM1 DM1 is 16bit operand

Result: Err#004 - Operand?

2) Do not use contiguous addresses of 32bit operands to specify source and destination addresses.

Be careful, because error will not occur, but the high 16bits of source operand will be overwritten!

Instruction Operands Remarks

LD M1202 The first scan ON, else OFF
™10 — TM11

MoV TM10L TM11L ™11 — TM12

Note: TM10L has been changed!

Instruction Operands Remarks
LD M1202 The first scan ON, else OFF
131073 is equal to 20001h (base 16 number)
#1 — TM66
MOV #131073 TM66L #9 _ TM67
Note: TM66L = #131073
T™66 — TM67 /I TM67 =#1
MOV TME6L TME7L TM67 — TM68 /I TM68 = #2

Note: TM66L has been changed!
TM67L =#131073, but TM66L = #65537 (10001h)

Instruction | Operands TMOL TMO T™M1 TM2
LD M1202 * * * *
MoV #65536 TMOL 65536 (%] 1 *
LDP Xo 65536 0 1 *
LDA TMoL 65536 0 1 *
ADD #2 65536 0 1 *
STA TM1L 131072 0 2 1
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5-2-3-2 Internal register

: There is one 32bit internal register used by most of 32bit instructions.

- The internal 32bit register is used with arithmetic operations (ADD, SUB, MUL, DIV), comparison
(CMP), load (LDA) and store (STA)

+ Even if 16bit the operand is used, instructions using the internal register are always 32bit instructions

with one exception, the STA instruction. The STA instruction with 16bit operand stores only the low
16bits of the internal register.

Instruction Operands TMO TM1 Internal register (32bit)
LD M1202 * * *

MoV #65535 TMO #65535 (ffffh) * *

LDP X0 #65535 (ffffh) * *

LDA T™O #65535 (ffffh) * #65535 (0000 ffffh)
ADD #3 #65535 (ffffh) * #65537 (0001 0002h)
STA ™1 #65535 (ffffh) #2 (0002h) #65537 (0001 0002h)

78 / 103




LDA Load ‘I ;gdA |‘ Load the value specified by the operand to the

internal register.

Store the value of the internal register to the

ST A S to re _I sz |_ destination specified by the operand.

32bit instruction with 16bit operand

Program example

Instruction | Operands Xol | LDA STA
LDP Xe |f| | #999 DMO
LDA #999 M1200
MOV
STA DMo —| | |
I | DMO
LD M1200 TM902
MoV DM@ TM902
LDA Operand ddd When a rise edge is detected on X0, numeric
Numeric constant #0~65535 constant #999 is loaded to the internal register and
after the low 16 bits of the internal register are
Word device DM, TM, CM, C stored in DMO.
STA Operand ddd
Word device DM, TM, CM

32bit instruction with 32bit operand

Program example When a rise edge is detected on X0, 32bit numeric
. constant #65536 is loaded to the internal register
Instruction | Operands and after the internal register is stored in DMOL.
LDP Xo
Always move DMOL to TM902L to display it on the
LDA #65536 lower row of the display.
STA DMOL
D M1200 Note: #65536 is 10000h (base 16 number) and so #0
will be in DMO (low 16bits of DMOL), #1 will be in
MoV DMOL TM9@2L DM1 (high 16bits of DMOL).

LDA Operand ddd

Numeric constant

#-2147483648~2147483647
(signed 32bit number)

Word device

DMxxL, TMxxL, CMxxL

STA Operand ddd

Word device

DMxxL, TMxxL, CMxxL

Note

There has to be an LDA instruction somewhere before the first STA instruction. There can be multiple
STA instructions after one LDA instruction.
The LDA instruction with 16bit operand saves data to the 32bit internal register and so high 16 bits of
internal register will become O.

The STA instruction with 16bit operand stores only the low 16bits of the internal register.
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Add a value specified by operand to the value of the

AD D ad d ition 'I 235 internal register, the result is saved to the internal

register.
32bit instruction with 16bit operand
Program example
Instruction | Operands
M1202
LD M1202 _| L | MoV
MoV #0 TMO ! | 0 r
X0 T™MO
LDP Xe LDA || ADD || STA |
LDA MO "‘4?' | T™O 2 ™1 |
ADD #2
STA ™1

Operand ddd

Numeric constant #0~65535

Word device

DM, TM, CM

When a rise edge is detected on X0, TMO and #2 are added and the result is stored in TM1.
Even if 16bit the operand is used, ADD instruction is always 32bit instruction, because the
internal register is 32bit.

If the result is less than -2147483648 or more than 2147483647 (signed 32bit number
minimal and maximal values), an error (Err#029 - Overflow) will occur.

32bit instruction with 32bit operand

Program example

Instruction | Operands

LD M1202 When a rise edge is detected on X0, TMOL and

MOV #65536 TMOL #-2 are added, and the result is stored in TM2L
(TM2 low 16bits, TM3 high 16bits).

LDP Xe

LDA T™MOL If the result is less than -2147483648 or more
than 2147483647 (signed 32bit number

ADD #-2 minimal and maximal values), an error

STA TM2L (Err#029 - Overflow) will occur.

+

Operand ddd

Numeric constant #-2147483648~2147483647

(signed 32bit number)

Word device

DMxxL, TMxxL, CMxxL
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Subtract a value specified by operand from the

SU B Su bt Fa Ction ‘I i:? I‘ value of the internal register, the result is saved to

the internal register.

32bit instruction with 16bit operand
Program example

Instruction | Operands
LD M1202
MoV #100 TMO
LDP Xo

LDA T™MO

SuUB #2

STA DM1

Operand ddd

Numeric constant

#0~65535

Word device

DM, TM, CM

[ | MOV
_| | |#100 ’-
N LDA SUB STA
_Hl_l TMO 4 DM1 I

M1202

T™MO

When a rise edge is detected on X0, #2 is subtracted from TMO and the result is saved

In DM1. The SUB instruction is connected between LDA and STA.

Even if 16bit the operand is used, SUB instruction is always 32bit instruction, because the
internal register is 32bit.
If the result is less than -2147483648 or more than 2147483647 (signed 32bit number
minimal and maximal values), an error (Err#029 - Overflow) will appear.

32bit instruction with 32bit operand

Program example 1
Instruction | Operands

LD M1202

MoV #65536 TMOL
LD M1202

MoV #2 TM2L

LDP Xo

LDA TMoL

SuB TM2L

STA DM1L

Program example 2

Instruction | Operands
LD M1202
MOV #100 TMO
LDP Xo

LDA TMoL

SuB #200

STA DM1L

Operand ddd

Numeric constant

#-2147483648~2147483647

(signed 32bit number)

Word device

DMxxL, TMxxL, CMxxL

Program example 1

Program example 2

When a rise edge is detected on X0, TM2L is
subtracted from TMOL and the result is saved in

DM1L.

When X0 1s ON, #200 is subtracted from TMOL
and the result is saved in DM1L.

Note: Negative results are saved as two's
complement.

81 / 103




smartPLC User’s Manual

- . . MUL Multiply the value of the internal register by
M U L M u Itl pl |Cat|0 n 'I ddd the value specified by the operand, the result

1s saved to the internal register.

32bit instruction with 16bit operand
Program example

Instruction | Operands
LD M1202 M1202
| MOV

MoV #3 TMO 43
LDP X0 T™O
LDA T™O X0

f | LDA MUL STA |
MUL #2 [ T™O #2 ™1 |
STA ™1

Operand ddd

Numeric constant #0~65535

Word device DM, TM, CM

When a rise edge is detected on X0, TMO is multiplied by #2 and the result is stored in TM1.
If the result is less than -2147483648 or more than 2147483647 (signed 32bit number
minimal and maximal values), an error (Err#029 - Overflow) will appear.

32bit instruction with 32bit operand
Program example

Instruction | Operands

LD M1202 When a rise edge is detected on X0, TMOL is
multiplied by #-2 and the result is stored in

MoV #65536 TMOL TM1L.

LDP Xe

If the result is less than -2147483648 or more

LDA TMeL than 2147483647 (signed 32bit number

MUL #-2 minimal and maximal values), an error

STA DML (Err#029 - Overflow) will appear.

Operand ddd

Numeric constant #-2147483648~2147483647
(signed 32bit number)

Word device DMxxL, TMxxL, CMxxL
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DIV Division

DIV
-I ddd

Divide the value of the internal register by
the value specified by the operand, the result
is saved to the internal register.

32bit instruction with 16bit operand
Program example

Instruction | Operands
LD M1202
MoV #8 TMO
LDP Xo

LDA TMO

DIV #2

STA M1

Operand ddd

Numeric constant

#0~65535

Word device

DM, TM, CM

LDA DIV STA |

X0
ﬂ_l T™O #2 ™1 |

When a rise edge is detected on X0, TMO is divided by #2 and the result is stored in TM1.
If you divide by zero, an error (Err#028 — div zero) will occur.

32bit instruction with 32bit operand
Program example

Instruction | Operands

LD M1202

MoV #65536 TMOL
LDP Xo

LDA TMoL

DIV #-2

STA DM1L

When a rise edge is detected on X0, TMOL is
divided by #-2 and the result is stored in
DM1L.

If you divide by zero, an error (Err#028 — div
zero) will occur.

Operand ddd

Numeric #-2147483648~2147483647
constant (signed 32bit number)
Word device DMxxL, TMxxL, CMxxL
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CMP Comparison 1

CMP

Compare the internal register with the value
specified by the operand.

32bit instruction with 16bit operand

Program example X0
T e— o d LDA CMP [

nstruction peran _| |—| T™O oMo |
LD X0 YO

M1210 (internal register < operand)

LDA Mo | | O_
CcMP DMe !
LD M1210 M1211 (internal register = operand) Y1

|

out Yo _| | O‘
LD M1211 M1212 (internal register > operand) Y2
ouT Y1 _| I Q
LD M1212
ouT Y2

Operand ddd

Numeric constant #0~65535

Word device DM, TM, CM

Compare TMO and DMO and reflect the result on special auxiliary relays (M1210 to M1212).
When TMO < DMO0, M1210 and output relay YO is ON.

When TMO = DMO0, M1211 and output relay Y1 is ON.

When TMO > DMO0, M1212 and output relay Y2 is ON.

The comparison is always 32bit, because the internal register is 32bit.

32bit instruction with 32bit operand

Program example

Compare the 32bit numbers, TMOL with the
DMOL and reflect the result on special
auxiliary relays (M1210 to M1212).

If the result of a logic operation (in program
example LD X0) is OFF the CMP instruction
will reset M1210-M1212 to OFF.

Instruction | Operand
LD Xo

LDA TMoL
CMP DMoeL

LD M1210
ouT Yo

LD M1211
ouT Y1

LD M1212
ouT Y2

Operand ddd

Numeric constant #-2147483648~2147483647

(signed 32bit number)

Word device DMxxL, TMxxL, CMxxL
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INC Increment

_I INC |_ Increment by 1 a value of the memory
ddd (DM, TM, CM) specified by the operand.

DEC |_ Decrement by 1 a value of the memory
D EC Dec rement ddd (DM, TM, CM) specified by the operand.
16bit instruction
Program example
Instruction | Operands
LD M1202 'V”zfz | MoV
MOV #1060 DMO | | #100
LDP X0 - DMo
INC
INC DMO | |
_HI | DMO
LDP X1
X1
DEC DM@ | | DEC
_HI 1 bmo
Operand ddd
Word device DM, TM, CM

When a rise edge is detected on X0, the INC instruction adds 1 to value in DMO.
When a rise edge is detected on X1, the DEC instruction subtracts 1 from value in DMO.
If the result exceeds 65535 or becomes negative, an error (Err#029 - Overflow) will occur.

32bit instruction

Program example

Instruction | Operands

LD M1202

MoV #65535 DMOL
LDP Xo

IN DMoeL

LDP X1

DEC DMoeL

When a rise edge is detected on X0, the INC
instruction adds 1 to value in DMOL.

When a rise edge is detected on X1, the DEC
instruction subtracts 1 from value in DMOL.

If the result is less than -2147483648 or more than
2147483647 (signed 32bit number minimal and
maximal values), an error (Err#029 - Overflow)
will occur.

Operand ddd

Word device

DMxxL, TMxxL, CMxxL
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MOV Move

Transfer the value specified by the first operand to
the destination specified by the second operand.

16bit instruction

Program example

Instruction Operands
LD M1202
MoV #100 DMo
LD M1200
MoV DM@ TM902
LD M1200
MoV #0 TM903

M1202
[ MoV
| I #100
DMO
M1200
| MoV
| I DMO
TM902
M1200
[ MoV
| I #0
TM903

Operand ddd

Transfer #100 to DMO during the first scan
(M1202 - the first scan ON, else OFF).

Always transfer DMO to TM902 to display it on
the lower row of the display.

Always transfer #0 to TM903 (high 16 bits of
TM902L) to remove any previous values, because
display uses 32bit access to TM902L.

Numeric constant #0~65535
Word device DM, TM, CM, C
Operand nnn
Word device DM, TM, CM

32bit instruction

Program example

Instruction | Operands

LD M1202

MoV #65536 DMOL

LD M1200

MoV DMOL TM902L

Transfer #65536 to DMOL during the first scan
(M1202 - the first scan ON, else OFF).

Always transfer DMOL to TM902L to display it
on the lower row of the display.

When displaying numerical values on the display
a 32bit instruction is recommended.

Operand ddd

Numeric constant

#-2147483648~2147483647
(signed 32bit number)

Word device

DMxxL, TMxxL, CMxxL

ANRS >R nnn

Word device

DMxxL, TMxxL, CMxxL

Note

Second operand “nnn” specifies destination (DM, TM, CM have to be used), a numeric constant cannot

be used.

The MOV instruction does not use the internal register for the transfer.
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| 5-2-4  Positioning instructions

JOG Jog i MJOG I Senci positioning pulses to the output relay
Ynnn specified by the operand.
Program example
Instruction | Operand X0
_| [ cw |
LD X0 // CW-clockwise I e
LD X1 /7 ccu . X1 Y100
// counter clockwise I cow
x2 — |
LD // OFF : low speed
// ON: high speed le
306G Y100 -i | i

Output Operand Ynnn
Motor1l Y100
Motor2 Y102

When X0 is ON, send CW pulses to outputs Y100, Y101.

When X1 is ON, send CCW pulses to outputs Y100, Y101.

When X2 is ON, a high speed is selected, else low speed will be used.

It is not possible to change the direction of rotation, low/high speed during motor operation.

Notes

If CW and CCW are ON at the same time, positioning pulses will slow down to stop.

Multiple JOG instructions with the same operand cannot be placed in the program.

Refer to 3 -2 Stepping motor for details about operating conditions etc., 3-2-4 Motor positioning:
JOG driving.
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PLS Send positioning pulses to the output specified
P LS Pu Ise 1 #ddd T by the operand2 according to the selected preset
Ynnn position specified by the operandl.
Program example
Instruction | Operands X0
ructi per | | PLS
LDP Xo | 4
PLS #0 Y100 Y100
Operand #ddd
Positioning data No #0~9
Output Operand Ynnn
Motor
Motor 1 Y100
Motor 2 Y102

When a rise edge is detected on X0, trapezoidal control is executed on motor 1 with settings
defined by the positioning data No. #0.

Notes

Refer to 3 -2 Stepping motor for details about operating conditions etc., 3 -2 -5 Trapezoidal control:
PLS driving.
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6 Communication

SmartPLC v3 can be configured as Modbus TCP server or Modbus RTU server (smartPLC Extension
Board RS485 is required). “Modbus” is a registered trademark of Schneider Electric USA, Inc.
The protocol specification and implementation guide are available for download at modbus.org.

I 6-1 Data memory setting

| 6-1-1 Modbus RTU data memory settings.

Device Description Note/Setting Example
0 — OFF [default]
DM1220 Modbus RTU Run Mode 1 - Read Only
2 — Full Access
DM1221 Sever (Slave) Address From 1 to 247, otherwise run mode will be OFF
DM1222 (low 16b) 9600 0 -> 19200 Bps [default],
Serial Baud Rate
DM1223 (high 16b) 0 9600~500000 Bps (*1)

0 - parity Even + 1 stop bit [default]
DM1224 Serial Mode 1 - parity Odd + 1 stop bit

2 - no parity + 2 stop bits

(*1) 9600Bps, 19200Bps, 115200Bps and 500000Bps were tested other speeds may NOT work.

Modus RTU standard demands that baud rate must be better than 1% in transmission situation.
Before connecting the smartPLC to RS485 serial line (Modbus RTU) make sure that the baud rate error is

lower than 1%. You can check a baud rate error via. info page 12 (see 2-5-8-41Info pages on display).

Speed errors for tested baud rates.

Baud rate Error
9600Bps 0.000%
19200Bps 0.156%
115200Bps 0.160%
500000Bps 0.000%

89 / 103



smartPLC User’s Manual

| 6-1-2 Modbus TCP data memory settings.
Device Description Note/Setting Example
DM1230 (low 16b) 356 (100+1*256) 0 -> DHCP [default]
IP Address

DM1231 (high 16b)

49320 (168+192*256)

192.168.1.100

DM1232 (low 16b)

DM1233 (high 16b)

Subnet mask

65280 (0+255%256)

65535 (255+255%256)

255.255.255.0

DM1234 (low 16b)

DM1235 (high 16b)

Default Gateway

257 (1+1%256)

49320 (168+192*256)

192.168.1.1

0 - OFF [default]

DM1236 Modbus TCP Run Mode 1 - Read Only
2 — Full Access
DM1237 Modbus TCP Port 502 (if 0 -> 502 will be used)

DM1238 (low 16b)

Authorized IP Address 1

266 (10+1*256)

0 -> ANY [default]

DM1239 (high 16b) 49320 (168+192*256) |[192.168.1.10

DM1240 (low 16b) 276 (20+1%*256) 0 -> ANY [default]
Authorized IP Address 2

DM1241 (high 16b) 49320 (168+192*256) |[192.168.1.20

A socket will be closed, if no data received within

Data Receive Timeout
DM1242 the time.
[ms]
0 -> disabled[default].
Allows override last 12bits of device MAC address
DM1243 MAC

(1 ~ 4095). 0 -> default MAC.

When you override MAC address the local/global bit of MAC address will be changed to local.

I 6-2  Authorized IP Addresses

Authorized IP Address 1 and 2 can be used limit access only to authorized devices with specific IP
address. If any Authorized IP Address is set to 0.0.0.0 (default value) any device can connect to
smartPLC.

To limit access to exactly one device set both Authorized IP Addresses 1 and 2 to the IP Address of the
device.

If one Authorized IP Addresses is set to 0.0.0.0 and the other not, any device can connect to smartPLC.
The device with IP Address equal to Authorized IP Address has priority.
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I 6-3 Run modes

| 6-3-1

Run Mode 2

Run mode 2 allows full access to the device.
Modbus Function codes for run mode 2

Function Code Description
0x01 Read Coils (RW Bits)
0x02 Read Discrete Inputs (RO Bits)
0x03 Read Holding Registers (RW Regs)
0x04 Read Input Registers (RO Regs)
0x05 Write Single Coil (RW Bit)
0x06 Write Single Register (RW Reg)
0x08 Diagnostics
0x0000 - Return Query Data
OxOF Write Multiple Coils (RW Bits)
0x10 Write Multiple Registers (RW Regs)
0x17 Read/Write Multiple Registers (RW Regs)
0x2B Encapsulated Interface Transport
MEI OxOE - Read Device Identification
Conformity Level:
0x82 regular identification (stream access and individual access)
6-3-2 Run Mode 1

Run mode 1 allows read only access to the device.
Modbus Function codes for run mode 1

Function Code Description
0x01 Read Coils (RW Bits)
0x02 Read Discrete Inputs (RO Bits)
0x03 Read Holding Registers (RW Regs)
0x04 Read Input Registers (RO Regs)
0x08 Diagnostics
0x0000 - Return Query Data
0x2B Encapsulated Interface Transport
MEI OxOE - Read Device Identification
Conformity Level:
0x82 regular identification (stream access and individual access)
6-3-3 Run Mode 0

Run mode 0 disables the Modbus service.
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7 Data memory setting application
(DM_Set)

The data memory setting application reads and writes data memory DM and control memory CM.
It is recommended to use FS Ladder v2.01 for data memory settings, instead of DM_Set.

I 7-1 Installing the USB driver

Before installation, it is necessary to install USB driver for serial communication on the PC side.

| 7-1-1  Download USB driver

USB driver for serial communication can be downloaded from the following URL.
https://smartplc.org/about/downloadsEN.html

| 7-1-2  Driver installation procedure

@D Turn off the smartPLC's power switch and connect it to the personal computer with a USB cable.
@ Open the downloaded file by right-clicking it and execute it as an administrator.

~
& Name

-a wabadlMinCarial 1RARR mcm
Open
& Run as administrator
Troubleshoot compatibility

® Click Install.
mbed (x64)

This application will install the mbed Serial Port driver.
This may take a few minutes to complete.

Install I Cancel

@  Click Finish to complete the installation.
mbed (x64)

The driver was installed successfully.

Finish |

®  Open the Device Manager and check that mbed Serial Port (comXX) is added to the port.

* The XX number of comXX changes according to the environment of the personal computer.
v @ Ports (COM &LPT)

@ Intel(R) Active Management Technology - SOL (COM3)
f mbed Serial Port (COM9) i

If the Serial port number is higher than 40, change its properties to make it less than 40.
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I 7-2 Installation

Operating environment: Windows7 64bit Microsoft. NET Framework version 4.0 or later
or Windows 10

This application is tested in the following environment.

Windows 7 64bit with Microsoft NET Framework 4.5, Windows 10
Microsoft Excel 2013 (corresponding to 97-2003 book)

Microsoft Excel 2016

7-2-1 Download

You can download the DM_Set application from the URL below. Move the downloaded file into a suitable

folder.
https://smartplc.org/about/downloads EN.html

Double click DM_Set_Setup.exe to install the application.
1. Click Next

#5 DM _Set_Setup_v1 - InstallShield Wizard X
Welcome to the InstaliShield Wizard for
DM_Set_Setup_v1

The InstaliShield(R) Wizard wil install DM_Set_Setup_v1on
your computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

2. Click "I accept the..." and Next

2 DM_Set_Setup_v1 - InstallShield Wizard X

License Agreement

Please read the following license agreement carefully.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
[EXPRESS OR IMPLIED. INCLUDING BUT NOT LIMITED TO THE WARRANTIES
OF MERCHANTABILITY. FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT.

IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT HOLDERS BE LIABLE
[FOR ANY CLAIM. DAMAGES OR OTHER LIABILITY, WHETHER IN AN ACTION
OF CONTRACT. TORT OR OTHERWISE. ARISING FROM. OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN

THE SOFTWARE.
(D1 accept the terms in the license agreement Print
(@1 do not accept the terms in the license agreement
InstalShield
<Back Next >  Cancel

3. Click Install

#2) DM_Set_Setup_v1 - InstallShield Wizard X

Ready to Install the Program
The wizard is ready to begin installation.

If you want to review or change any of your installation settings, cick Back. Click Cancel to
exit the wizard.

Current Settings:
Setup Type:
Typical

Destination Folder:
C:¥Program Files (x86)¥FIT¥DM_Set¥

User Information:
Name: maeda
Company: Microsoft

InstaliShield

<gack [ @mstal || Cencel
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7-2-2 Setup

Files are installed as follows.

File name Destination Remarks
DM_set.xls (or DM_set.xlsx) Document folder or Application folder Excel file for setting
DM_set.exe Application folder (It is chosen during install.) Executable file
DM_set.Ink Desktop folder Shortcut

I 7-3 Howtouse

| 7-3-1 DM set mode

Before you execute the DM_Set application, set the smartPLC to DM_Set mode. User program is not
running when the smartPLC is in DM_Set mode.

DM_Set mode ON:

Press and hold button S1 on the front panel of the smartPLC and at same time restart
([RUN —] STOP—RUN) the smartPLC. It will boot to DM_Set mode. When “DM_Set” is
Displayed, release button S1.

DM_Set mode OFF:
restart RUN—STOP—RUN) the smartPLC

| 7-3-2  Connection with a PC

1. Connect to the computer and the smartPLC with USB cable.
2. When you start up DM_Set.exe by clicking the desktop icon, COM port is recognized automatically.

*If the smartPLC is not connected to the PC an error message will be displayed. When
you plug in the smartPLC, COM port will be recognized automatically.

* Do not change COM port, unless it cannot be recognized automatically.
* To avoid recognition errors, don’t connect another smartPLC or mbed device.
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| 7-3-3  Setting up Excel

1. Open DM_set.xls with the Open Excel button and select Sheet1.
2. Edit Sheetl and write the DM address, CM address and value to be set.
3. Save Sheetl.

A B C | D E F G

1 DM Addres DM Value | ©M Addres CM Value
2 | 1000 0 #0: operating mode (O:relative value, 1:al 0 10 test datal
3 1001 50000 #0: stop position (low 1 6hits) 1 20 test data2
4 | 1002 0 #0: stop position (high 16hits) 2 30 test data3
5 | 1003 200 #0: starttup speed (Hz)
6 | 1004 1000 #0: acceleration/deceleration time (ms)

DM_Set.xls setting example

< Caution>
- Only “Sheet1” is used for DM / CM setting area.
Set the DM and CM on the first row. Columns can be moved.
Fill in the addresses and data in order from the top.
In other columns there can be user comments. Cell filling can be used.
Use halfwidth characters for the entering of values, because the values written by fullwidth
characters (used in Chinese, Japanese and Korean languages) will not work.
The ranges of addresses are following.
DM address : 0~1999
CM address :0~9
Value : 0~65535(unsigned16bit)
If you forget to save the worksheet, the changes will not be reflected and the previous values will
be used. (It may cause troubles.)
You can also use Excel (2007 or later) “.xlsx” format.

7-3-4 Buttons

gl DM S
wite | Read | 5om port

Cancel | |0pen ExceII |oomg vI

DM _Set mode :Reset while hold down the S1 button L

Button Behavior
Write the settings of DM_set.xls to smartPLC DM/CM memory.
Write Excel will open automatically, write and close. (About 5 seconds)

Do not operate the PC until Excel is closed.

Add sheet to Excel and write DM and CM values from the smartPLC to the sheet.

Read .
Excel stays open after reading.
Cancel Quit the application. (Any ongoing communication will be canceled.)
Open Excel Open DM_set.xls.
| 7-3-5 Return to normal mode

Restart RUN—STOP—RUN) the smartPLC, it will enter to the normal mode and run the user program.
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8

Troubleshooting

This section describes what to do in case of troubles. Read it, when trouble occurs.

Trouble Description

Possible Cause

Solution

The smartPLC disk
drive 1s not
recognized.

The USB cable is not
properly connected.

Reconnect the USB cable.
Check if the USB cable is connected to the computer

and if the other end of the cable is connected to
smartPLC.

program.txt 1s
broken and cannot
be read.

The file was corrupted
due to some trouble while
writing the program.

Delete the corrupted file and copy a new program.txt
to the SD card or copy it by FS Ladder to internal
flash memory.

An input does not
turn on.

Wiring is not correct.

Check the connection of E-CON.

Voltage is low.

Check the voltage between 1 and 3 pins of E - CON.

An output does not
turn on.

There is no DC 24V power
supply output command
in the program.

Add "LD M1200", "OUT Y202" to the beginning of
the program.

Wiring is not correct.

Check the connection of E-CON.

Voltage is low.

Check the voltage between 1 and 3 pins of E - CON.

EM2 not connected

Refer to 1-5-9 Power control 24V of output e-cons

The program is not
working properly.

The RUN - STOP switch
is set to STOP.

Set the switch to RUN.

24 VDC power supply
output is not ON.

Add "LD M1200", "OUT Y202" to the beginning of
the program.

DM is not set
(temperature control, load
cell, motor)

Set DM with FS Ladder, or with MOV instruction.

Wiring is not correct.
(Temperature control,
load cell, motor, encoder)

Check the connection of the terminal.

The power is not turned
on.

Make sure the power switch is on.

An error has occurred.

Check the error code and its description and take
appropriate action.

A fail at the start of the
microcontroller.

Do reset.

There is no firmware.

SmartPLC v3 does not show a firmware file on the
virtual disk drive. The firmware version is visible in
info pages or in FS Ladder. A built date is visible
during boot of smartPLC.

Download the firmware and copy it to the smartPLC

disk drive.
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) Error code list

Program errors which appear before SCAN cycle starts.

The error code and the line number alternately blink at the top of the display and the error number is
displayed at the bottom.

The instruction on the line number can be correct, as the error can depend on the instructions or missing
instructions before the line.

Error code
Error
Line
number
number Error Description Description
1st row 2nd row
upper row lower row
END??? 001 There . i1s no END | Enter the END command at the end of the
1nstruction program
Check the program line for wrong
Char??2? 002 Invalid or unexpected | characters and remove them.
character Check character encoding of program.txt.
(Refer to 5-1. Program)
Command? 003 Invalid instruction | Check and fix the instruction name.
(command) name.
Check validity of operand and fix it.
Remove spaces, tabs between operand
type and address/number.
(Example O: M1, x:M 1)
Check if numeric constant fits to 32bit
Operand? 004 Operand error value (# -2147483648 to 2147483647)
Remove leading zeroes of the number.
Check number of operands.
Check if there is one instruction on one
line.
MOV: Check if the first operand is not
32bit and the second 16bit
Check if there is enough LD (LD, LDB,
LDP, LDF) instructions before the ANL or
LD?ANL?0O 005 LD, ANL, ORL mismatch ORL instruction. Minimum two LD
instructions have to be before one
ANL/ORL.
The program line has | Make the number of characters of the line
more than the maximum | 500 characters or less. Note one fullwidth
Too long 006 number of characters character counts as two characters.
Check character encoding of program.txt.
(Refer to 5-1. Program)
MPS and MPP mismatch Check if there is MPS before MRD or
MPP.
MPS?MPP! 007 Check if number of MPS equals to number
of MPP instructions.
(Refer to 5-2-2 MPS instruction)
LD is missing or there is | Insert the LD instruction line before the
No LD! 008 insufficient number of LD | error line. Note KEEP needs two and JOG
instructions. require three LD instructions.
There s no LDA
No LDAI 009 instruction before STA, | Insert the LDA instruction line before the
CMP, ADD, SUB, MUL or | error line.
DIV instruction.
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Error code
Error
Line
number
number Error Description Description
1st row 2nd row
upper row lower row
Check the file name of program.txt.
No Prog. 010 Program reading error Check if there is program.txt in the
inserted SD card.
Prog.OVR 011 The instructions do not fit | Reduce number of instructions.
to the memory.
The number of mutually | Reduce number of mutually nested MPS-
MPS > 63 013 nested MPS-MPP pairs is | MPP pairs.
more than 63.
Many OPR 014 Many operands Delete extra operands.
Multiple CNT instructions .
2CNT1ADR 015 with the same counter Change the counter number to a different
number.
number.
Multiple DIFU, DIFD . .
2DIF1ADR 016 instructions use the same Change the operand to a different bit
. memory address.
memory bit.
There are multiple OUT,
OUB instructions using
the same output or the
output is already used by
SET, RES, KEEP, PLS .
20UT->1Y 017 > > ’ ’ .
JOG instruction. Change the operand to different output
There are multiple JOG
instructions using the
same output.
There are multiple timers . .
2>TMx1ADR 018 with the same timer Change the timer number to a different
number.
number.
There is a possible problem with the
firmware. Update to newest firmware. If
Unhandl. 020 Unhandled error there is the newest firmware in

smartPLC, contact us with firmware
version number and program.txt.
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Scan error occurred during run of user program.

Error code

Line number

Error number

First row

(upper row)

2nd line

(bottom line)

Error Description

Description

END is missing in

There is a possible problem with the

END?!? 021 . . firmware. Contact us with firmware version
1nstruction memory
number and program.txt.
Invalid instruction | There is a possible problem with the
INScode? 022 code in instruction | firmware. Contact us with firmware version
memory number and program.txt.
Invalid operand | There is a possible problem with the
OPERcode 023 code in instruction | firmware. Contact us with firmware version
memory number and program.txt.
DM not set for JOG | In the FS Ladder application or with MOV
operation (start | instruction, set the values for JOG control in
JOG DM | 024 speed, aC(.:eler'ation / | data memory (DM) other than 0.
deceleration time or
operation speed 1is
0)
DM not set for | In the FS Ladder application or with MOV
LDCEL DM 025 loadcell (l:ontrol @nstruction, set the values for loadcell control
(rated capacity or | in data memory (DM) other than 0.
rated output is 0)
Invalid positioning | In the FS Ladder application or with MOV
data for PLS in DM | instruction, set the values for positioning
(start speed, | data in data memory (DM) other than 0.
PLS DM ! 026 acceleration /
deceleration time or
operation speed 1is
0)
div zero 028 Divide by 0 (zero) Dj\{ision by 0 is not possible. Set a not zero
divisor.
Result 32bit instructions (ADD, SUB, MUL) can
overflow/underflow | lead to underflow/overflow of internal 32bit
register.
Overflow 029 INC, DEC instruction can lead to
overflow/underflow of 16bit or 32bit
registers.

(Refer to 5-2-3. Arithmetic instruction).
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10 Mounting

Dimensions and dedicated bracket mounting dimensions

10-1-1-1 Top mounting bracket type
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11 About warranty

1. Warranty Period

The warranty period of our products shall be one year after purchase or after delivery to the designated location.

2. Scope of Warranty

In the event of a failure of our products under the responsibility of the Company during the above warranty period,
we will provide alternative products or repair defective products at no charge at the purchase site of the product.
However, if the cause of the failure is any of following, it is excluded from the scope of this warranty.

Following cases are exclusive from the warranty:

a)

c)
d)

f)
2)

Failure and damages caused by improper use or by conditions other than those stated in the catalog or in the
user manual, for example outdoor applications, chemical contamination, flooding, physical damage, incorrect
electric connection, electric shock, wrong handling, etc.

Failure and damages caused by the devices or the control software produced by other than our company.
The product was modified or repaired by other than our company.
Usage different to the original purpose of our product.

Usage of the device for protection of human beings, or in applications where a failure of the device can lead
to injuries, fatalities of humans or animals or where it can lead to high damages on equipment, environment,
etc.

Usage of the device in a hazardous location or in a location that has a potentially explosive atmosphere.
Failure to foresee at the science and technology level at the time of shipment of the product.

Failure and damages caused by natural disasters, disasters, terrorist attacks, radiation, fire, theft or loss of
the product, and any other causes which are not our responsibility.

The guarantee here means the warranty for our product alone, and any damage induced by the breakdown of our
product shall be excluded from the scope of the warranty.

3.

4.

Limitation of Liability

The Company shall not be liable in any case for special, indirect, or passive damages caused by our products.
We are not responsible for programs programmed other than by our company, or the results caused by it.

Applications

Our products are designed and manufactured as General-purpose products for general industries. If our products
are used in combination with other products, check standards, norms and regulations that should by applied by
the customer. In addition, confirm the suitability of our products for your system, machinery and equipment. We
are not responsible for the suitability of our products if these are not followed.

Our products are not intended for use in the following applications:

a)

b)

c)
d)

e)

Use in outdoor applications, in applications where are potential chemical contamination or electrical
disturbances, or in conditions and environments not listed in the catalog or in the user manual, etc.

Facilities for nuclear power control, incineration facilities, railway / aviation / vehicle facilities, medical
equipment, entertainment machines, safety equipment, facilities complying with administrative agencies
and individual industry regulations.

Systems, machinery and equipment that can be dangerous to health, human life and property

Gas, water supply, electricity supply system and 24 hours facilities requiring high reliability such as
continuous operation system

Other applications requiring a high degree of safety pursuant to a) to d) above.

In case you use our product, in place which could be potentially dangerous to health, human life or to property,

make sure you can guarantee doing things such as systems informing about overall hazards, a redundant safety
design.
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5. Change of Specifications

Specifications and accessories of products described in catalog, user manual, etc. may be changed as necessary due
to improvement or other reasons without any notice.

6. Scope of application

The above content is based on transactions and use in Japan.
For transactions and use outside Japan, consult our company sales office.
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Visit our webpage for the product inquiries

https://smartplc.org
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