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RS-ty Precautions

(Read these precautions before use.)

Before installation, operation, maintenance or inspection of this product, thoroughly read through and
understand this manual and all of the associated manuals. Also, take care to handle the module properly and
safely.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.

This manual classifies the safety precautions into two categories: |/\ WARNING| and [/ACAUTION|.

c WARN I NG Indicates that incorrect handling may cause hazardous conditions, resulting in death or severe
injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in medium or slight
CAUTION personal injury or physical damage.

Depending on the circumstances, procedures indicated by may also cause severe injury.

It is important to follow all precautions for personal safety.

Store this manual in a safe place so that it can be taken out and read whenever necessary. Always forward it
to the end user.

1. DESIGN PRECAUTIONS

/\WARNING

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during
external power supply problems or PLC failure.
Otherwise, malfunctions may cause serious accidents.
1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for
opposite movements (such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the
equipment at the upper and lower positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs gg
are turned off. Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control 76
block, output control may be disabled.

- ) . ) - 110
External circuits and mechanisms should be designed to ensure safe machinery operation in such a case. 120

3) If an overload of the 24 V DC service power supply occurs, the voltage automatically drops, inputs in the PLC
are disabled, and all outputs are turned off.
External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

4) Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.
For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to
ensure safe machinery operation in such a case.

/N\CAUTION

* Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the 53
control line at least 100 mm (3.94") or more away from the main circuit or power line. 66
Noise may cause malfunctions. 76

« Install module so that excessive force will not be applied to peripheral device connectors. 110
Failure to do so may result in wire damage/breakage or PLC failure. 120

2. SECURITY PRECAUTIONS
/N\WARNING
53

« To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system

against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from sg
unreliable networks and devices via network, take appropriate measures such as firewalls, virtual private networks 110
(VPNs), and antivirus solutions. 120
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(Read these precautions before use.)

3. INSTALLATION PRECAUTIONS

/\WARNING

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.

Failure to do so may cause electric shock or damage to the product. 53

/N\CAUTION

+ Use the product within the generic environment specifications described in Section 4.1 of this manual.
Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt air, Cl2, H2S,
S02 or NO2), flammable gas, vibration or impacts, or expose it to high temperature, condensation, or rain and wind.
If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage may occur.
* Do not touch the conductive parts of the product directly.
Doing so may cause device failures or malfunctions.
» Install the product securely using a DIN rail or mounting screws.
+ Install the product on a flat surface.
If the mounting surface is rough, undue force will be applied to the PC board, thereby causing nonconformities.
* Make sure to affix the expansion board with tapping screws.
Tightening torque should follow the specifications in the manual.
If the screws are tightened outside of the specified torque range, poor connections may cause malfunctions.
*  When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
» Be sure to remove the dust proof sheet from the PLC's ventilation port when installation work is completed.
Failure to do so may cause fire, equipment failures or malfunctions.
» Connect the peripheral device cables securely to their designated connectors.
Loose connections may cause malfunctions.
» Connect the display module, memory cassette and expansion board securely to their designated connectors.
Loose connections may cause malfunctions.
« Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause device failures or malfunctions.
- Peripheral devices, display module, expansion boards, special adapters and memory cassette
» Connect the memory cassette securely to the appropriate connector.
Loose connections may cause malfunctions.
Installing the cassette in a raised or tilted posture can also cause malfunctions.

54
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(Read these precautions before use.)

4. WIRING PRECAUTIONS

/\WARNING

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. 54
Failure to do so may cause electric shock or damage to the product. 67
+ Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation 77
after installation or wiring work. 100
Failure to do so may cause electric shock. 111
* The temperature rating of the cable should be 80°C or more. 121

/\CAUTION

* Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit.
Doing so may cause damage to the product.
» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a

wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to Section 8.3).
» Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.
* Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly.
Please wire using the correct polarity.
» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.
» Do not wire vacant terminals externally.
Doing so may damage the product.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

* Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due 54
to abnormal data written to the PLC under the influence of noise: 67

1) Do not bundle the power line or shield of the analog input/output cable together with or lay it close to the main 77
circuit, high-voltage line, or load line. 100
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line 111

at least 100 mm (3.94") or more away from the main circuit, high-voltage line, or load line. 114

2) Ground the shield of the analog input/output cable at one point on the signal receiving side. 118
However, do not use common grounding with heavy electrical systems. 119

* Make sure to properly wire to the main unit in accordance with the following precautions. 121

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or

damage to the product.

- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each
terminal.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that
the screwdriver does not touch the partition part of the terminal block.

» Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or
damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the end of strand wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
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(Read these precautions before use.)

5. STARTUP AND MAINTENANCE PRECAUTIONS

/\WARNING

+ Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.

« Before cleaning or retightening terminals, cut off all phases of the power supply externally.
Failure to do so may cause electric shock.

+ Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and 127
the associated manuals and ensure the safety of the operation. 154
An operation error may damage the machinery or cause accidents.

+ Do not change the program in the PLC from two or more peripheral equipment devices at the same time. (i.e. from
a programming tool and a GOT)

Doing so may cause destruction or malfunction of the PLC program.

/N\CAUTION

* Turn off the power to the PLC before attaching or detaching the memory cassette. If the memory cassette is
attached or detached while the PLC's power is on, the data in the memory may be destroyed, or the memory
cassette may be damaged.

* Do not disassemble or modify the PLC.

Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

« Turn off the power to the PLC before connecting or disconnecting any connection cable. 1;71
Failure to do so may cause equipment failures or malfunctions. 179

* Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause equipment failures or malfunctions.
- Peripheral devices, display module, expansion boards, special adapters and memory cassette

+ Do not use the chemicals for cleaning.

« If there is the possibility of touching the PLC inside a control panel in maintenance, make sure to discharge to avoid
the influence of static electricity.

o

DISPOSAL PRECAUTIONS

/\CAUTION

+ Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of

i 127
your device.

N

TRANSPORTATION AND STORAGE PRECAUTIONS

/\CAUTION

+ The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the general
specifications (Section 4.1) using dedicated packaging boxes and shock-absorbing palettes. Failure to do so may
cause failures in the PLC.

After transportation, verify operation of the product and check for damage of the mounting part, etc.

127
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Foreword

This manual contains text, diagrams and explanations which will guide the reader in the correct installation,
safe use and operation of the FX3s Series Programmable Controllers and should be read and understood
before attempting to install or use the unit.

And, store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses. Mitsubishi
Electric Corporation cannot be held responsible for any problems involving industrial property rights which may occur as a result of
using the contents noted in this manual.
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Outline Precautions

» This manual provides information for the use of the FX3s Series Programmable Controllers. The manual
has been written to be used by trained and competent personnel. The definition of such a person or
persons is as follows;

a) Any engineer who is responsible for the planning, design and construction of automatic equipment
using the product associated with this manual should be of a competent nature, trained and qualified
to the local and national standards required to fulfill that role. These engineers should be fully aware of
all aspects of safety with regards to automated equipment.

b) Any commissioning or service engineer must be of a competent nature, trained and qualified to the
local and national standards required to fulfill that job. These engineers should also be trained in the
use and maintenance of the completed product. This includes being completely familiar with all
associated documentation for the said product. All maintenance should be carried out in accordance
with established safety practices.

c) All operators of the completed equipment should be trained to use that product in a safe and
coordinated manner in compliance to established safety practices. The operators should also be
familiar with documentation which is connected with the actual operation of the completed equipment.

Note: The term 'completed equipment' refers to a third party constructed device which contains or uses
the product associated with this manual

» This product has been manufactured as a general-purpose part for general industries, and has not been
designed or manufactured to be incorporated in a device or system used in purposes related to human life.

» Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine
or passenger movement vehicles, consult with Mitsubishi Electric.

» This product has been manufactured under strict quality control. However when installing the product
where major accidents or losses could occur if the product fails, install appropriate backup or failsafe
functions in the system.

*  When combining this product with other products, please confirm the standard and the code, or regulations
with which the user should follow. Moreover, please confirm the compatibility of this product to the system,
machine, and apparatus with which a user is using.

+ Ifin doubt at any stage during the installation of the product, always consult a professional electrical
engineer who is qualified and trained to the local and national standards. If in doubt about the operation or
use, please consult your local Mitsubishi Electric representative.

« Since the examples indicated by this manual, technical bulletin, catalog, etc. are used as a reference,
please use it after confirming the function and safety of the equipment and system. Mitsubishi Electric will
accept no responsibility for actual use of the product based on these illustrative examples.

» This manual content, specification etc. may be changed without a notice for improvement.

» The information in this manual has been carefully checked and is believed to be accurate; however, if you
have noticed a doubtful point, a doubtful error, etc., please contact your local Mitsubishi Electric
representative.

Registration

The company names, system names and product names mentioned in this manual are either registered

trademarks or trademarks of their respective companies.

1™ ®

In some cases, trademark symbols such as ' ™ or "' are not specified in this manual.
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Standards

Certification of UL, cUL standards

FX3s series main units, FX3s series interface adapter and FX3U series special adapters supporting UL, cUL
standards are as follows:

UL, cUL file number: E95239
Models: MELSEC FX3s/FX3u series manufactured

FX3S-x *MR/ES FX3S-x xMT/ES FX3S-x *MT/ESS

FX3S-x *MR/DS FX3S-*x xMT/DS FX3S-x *MT/DSS

Where * % indicates:10, 14, 20, 30

FX3S-30MR/ES-2AD FX3S-30MT/ES-2AD FX3S-30MT/ESS-2AD

FX3S-CNV-ADP

FX3U-232ADP(-MB) FX3U-485ADP(-MB) FX3U-ENET-ADP

FX3U-4AD-ADP FX3U-4DA-ADP FX3U-3A-ADP FX3U-4AD-PT-ADP

FX3U-4AD-PTW-ADP FX3U-4AD-PNK-ADP FX3U-4AD-TC-ADP

Compliance with EC directive (CE Marking)

This product complies with EC directive, however, this document does not guarantee that a mechanical
system including this product will comply with EC directive.

Compliance to EMC directive and LVD directive of the entire mechanical module should be checked by the
user / manufacturer. For more details please contact to the local Mitsubishi Electric sales site.

Requirement for Compliance with EMC directive

The following products have shown compliance through direct testing (of the identified standards below) and
design analysis (through the creation of a technical construction file) to the European Directive for
Electromagnetic Compatibility (2014/30/EU) when used as directed by the appropriate documentation.
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Type: Programmable Controller (Open Type Equipment)
Models: MELSEC FX3s series, FX3G series, FX3U series manufactured

from June 1st, 2005 FX3U-232ADP FX3U-485ADP
FX3U-4AD-ADP FX3U-4DA-ADP FX3U-4AD-PT-ADP FX3U-4AD-TC-ADP
from April 1st, 2007 FX3U-232ADP-MB FX3U-485ADP-MB
from December 1st, 2007 FX3U-4AD-PTW-ADP  FX3U-4AD-PNK-ADP
from November 1st, 2008 FX3G-232-BD FX3G-422-BD FX3G-485-BD
FX3G-EEPROM-32L
FX3G-2AD-BD FX3G-1DA-BD FX3G-8AV-BD
from June 1st, 2009 FX3U-3A-ADP
from February 1st, 2012 FX3U-ENET-ADP
from March 1st, 2013 FX3S-x *MR/ES FX3S-x x*MT/ES FX3S-x xMT/ESS

Where * % indicates:10, 14, 20, 30
FX3S-CNV-ADP
from September 1st, 2013 FX3S-* xMR/DS FX3S-*x xMT/DS FX3S-*x xMT/DSS
Where * % indicates:10, 14, 20, 30
FX3S-30MR/ES-2AD FX3S-30MT/ES-2AD FX3S-30MT/ESS-2AD

FX3G-4EX-BD FX3G-2EYT-BD FX3G-485-BD-RJ
from September 1st, 2014 FX3S-5DM
Standard Remark
EN61131-2: 2007 Programmable controllers Compliance with all relevant aspects of the standard.
- Equipment requirements and tests EMI

* Radiated Emission

» Conducted Emission

EMS

« Radiated electromagnetic field
» Fast transient burst

» Electrostatic discharge

« High-energy surge

» Voltage drops and interruptions
» Conducted RF

» Power frequency magnetic field

Requirement for Compliance with LVD directive

The following products have shown compliance through direct testing (of the identified standards below) and
design analysis (through the creation of a technical construction file) to the European Directive for Low
Voltage (2014/35/EU) when used as directed by the appropriate documentation.

Type: Programmable Controller (Open Type Equipment)

Models: MELSEC FX3s series manufactured

from March 1st, 2013 FX3S-x *xMR/ES FX3S-x *MT/ES FX3S-*x *MT/ESS
Where * % indicates:10, 14, 20, 30
from September 1st, 2013 FX3S-*x *MR/DS

Where * % indicates:10, 14, 20, 30
FX3S-30MR/ES-2AD FX3S-30MT/ES-2AD FX3S-30MT/ESS-2AD

For the products above,
PLCs manufactured before April 30th, 2018 are compliant with EN61131-2: 2007,

PLCs manufactured after May 1st, 2018 are compliant with EN61131-2: 2007 and EN61010-2-201: 2013.1
*1.  For some models, PLCs manufactured in March, 2018 are compliant with LVD directive successively.

Standard Remark

EN61131-2: 2007 Programmable controllers The equipment has been assessed as a component for fitting in a suitable
- Equipment requirements and tests | control box which meets the requirements of EN61131-2: 2007

EN61010-2-201: 2013 Safety of electrical equipment for | The equipment has been assessed as a component for fitting in a suitable
measurement, control, and test control box which meets the requirements of EN61010-2-201: 2013

11
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Caution for compliance with EC Directive

Please use the FX3s Series programmable controllers while installed in conductive shielded control panels
under a general industrial environment.

Programmable controllers are open-type devices that must be installed and used within conductive control
panels. Please secure the control panel lid to the control panel (for conduction). Installation within a control
panel greatly affects the safety of the system and aids in shielding noise from the programmable controller.

For the control panel, use the product having sufficient strength, fire protectiveness and shielding property
to an installation environment.

24 V DC of the power supply must be supplied from the circuit double/reinforced insulated from the main
power supply (MAINS).

Caution for compliance with the LVD directive (EN61010-2-201 :2013)*1

To an external connection port other than AC power supply terminal and AC input/output terminal, connect
the circuit separated from a dangerous voltage by a double/reinforced insulation.

Between the commons having the adjacent relay output terminals, if an external power supply is higher
than 120 V AC, the insulation is basic.

Therefore, when using 120 V AC or higher external power supply and 30 V DC/AC or lower external power
supply between the adjacent commons, do not handle 30 V DC/AC or lower external power supply as a
touchable part, (When handling 30 V DC/AC or lower external power supply as a touchable part, add a
basic insulation.)

Do not wire two or more crimp terminals to one terminal. (If the wiring with two or more wires is needed,
take an appropriate action such as adding an external terminal.)

For crimp terminals to be used for the wiring applied with 30 V AC or higher, use the products with
insulating sleeves.

Cutoff device such as a breaker or a circuit protector should be installed in accordance with the following
precautions.
- Use EN60947-1 or EN60947-3 standards.

- Use CP30-BA 2P 1-MD 0.5A or the cutoff device having the cutoff performance equivalent to CP30-BA
2P 1-MD 0.5A.

- Place the cutoff device so that it can be operated easily.
- Specify that the cutoff device is for this equipment.

*1.  For the time of compliance with the LVD directive (EN61010-2-201:2013), refer to Requirement for
Compliance with LVD directive.

Caution for Analog Products in use
The analog products have been found to be compliant to the European standards in the aforesaid manual
and directive. However, for the very best performance from what are in fact delicate measuring and controlled
output devices, Mitsubishi Electric would like to make the following points;
As analog devices are sensitive by nature, their use should be considered carefully. For users of proprietary
cables (integral with sensors or actuators), these users should follow those manufacturers' installation
requirements.
Mitsubishi Electric recommends that shielded cables be used. If NO other EMC protection is provided, users
may experience temporary loss or accuracy between +10% / -10% in very heavy industrial areas.
However, Mitsubishi Electric suggests that if adequate EMC precautions are followed for the users complete
control system.

- Sensitive analog cables should not be laid in the same trunking or cable conduit as high voltage cabling.
Where possible, users should run analog cables separately.

- Good cable shielding should be used. When terminating the shield at Earth - ensure that no earth loops
are accidentally created.

- When reading analog values, EMC accuracy can be improved by averaging the readings. This can be
achieved either through functions on the analog product or through a user's program in the FX3s Series
PLC main unit.

12
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Compliance with UKCA marking

The requirements for compliance with the UKCA marking are the same as those with the EC Directive (CE
marking).

13
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MEMO
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1 Introduction
1.1 Introduction of Manuals

1.

1.1

Introduction

This manual explains the procedures for selecting the system components, main unit specifications and

uonoNpoU|

N

procedures for installing the main unit, and procedures for operating the display module etc. FX3s PLCs can

make various kinds of control in combination with the main unit functions and many extension devices

(expansion board and specia

The detailed explanation of the sequence instructions, communication control, analog control and positioning

control are given in separate

| adapters).

manuals.

— For information on manual organization, refer to Subsection 1.1.2.

Introduction of Manuals

111

Classification of major components in this manual

1) Main unit (Chapter 1 to Chapter 14)

Division

Outline

Introduction of manuals

This chapter contains explanations of the procedures for obtaining the manuals and
the abbreviations.

Features and part names

This chapter contains explanations of the product features and the names of the parts.

Introduction of product

This chapter contains explanations of the structures for model names, extension
products.

Specifications

This chapter contains explanations of the specifications for power supply and input/
output, performance specifications, external dimensions and terminal block layout.

Version information

This chapter contains explanation for upgrading of FX3S PLCs and information for the
application of programming tools.

System configuration

Procedure for determining whether or not a system configuration is possible.

Installation

This chapter contains explanations for the panel layout and the procedures for
installing with DIN rail or screws.

Power supply wiring

This chapter contains explanations of the procedures for preparing for wiring, power
supply wiring and wiring precautions.

Input wiring

This chapter contains explanations of the input wiring and wiring precautions.

High-speed counter

This chapter contains explanations of the procedures for using the high-speed counter
examples of programming.

Built-in analog

This chapter contains explanations of the procedures for using the built-in variable
analog potentiometer and the built-in analog input and programming examples.

Output wiring

This chapter contains explanations for the output wiring and wiring precautions.

Examples of wiring for each use

This chapter contains explanations of the procedures for wiring input/output devices
for main uses.

Test operation, adjustment,
maintenance and error check

This chapter contains explanations of the procedures for test operation and
adjustment, maintenance and error check items and measures to be taken upon
occurrence of error.

2) Extension devices (Chap

ter 15)

Division

Outline

Extension products for special
functions, such as communication
control and analog.

This chapter contains explanations for the external dimensions and terminal layout
(For details, refer to the manual for each extension device).

3) Optional products (Chapter 16 to Chapter17)

Division

Outline

Display module

This chapter contains explanation of the specifications, external dimensions, mounting
procedures and operating procedures for display modules (FX3S-5DM).

Memory cassette

This chapter contains explanations of the specifications for the memory cassette and
the installation procedures.

4) Others (Appendix A to Appendix C)

Division

Outline

List of special devices

This chapter contains an explanation list of the special auxiliary relays (M8000 to
M8511) and special data registers (D8000 to D8511).
(For details, refer to the programming manual.)

List of instructions

This chapter contains an explanation list of the basic instructions and applied
instructions. (For details, refer to the programming manual.)

List of discontinued models

The discontinued MELSEC-F Series PLC models and programming tools described in
this manual.

o
S8
Zz5
QD o
30
&3
o
5T
=3
gg
s2
g.
=)
Reference 4
Chapter 1
»
o
Chapter 2 S
§
Chapter 3 =
@
Chapter 4
Chapter 5
oU<
g3
Chapter 6 552
p é a g
Chapter 7 23
Chapter 8
Chapter 9 6
g2
Chapter 10 S&
oo
= 3
Chapter 11 %’*-
=3
Chapter 12
Chapter 13 7
2
QO
Chapter 14 5
5
Reference 8
Chapter 15 s
5. (0]
238
(238
- =&
Reference Sa
= =)
o
Chapter 16
Chapter 17 —
>3
2
=
Reference 3
Appendix A 1 0
; ox
Appendix B &
=]
. g2
Appendix C @ §

15



FX3s Series Programmable Controllers 1 Introduction
User's Manual - Hardware Edition 1.1 Introduction of Manuals

1.1.2 Manual organization and position of this manual

This manual describes detail on the hardware, including the system configuration, installation and wiring. The
instructions, communication control, analog control and positioning control are explained in separate
manuals. Refer to the manuals as needed.

FX3S Series ~= Manual for each use (separate volume) m——

Refer to the manual for each purpose of use.

Main unit [ Built-in functions |
» Sequence instructions e——— User's Manual - Hardware Edition
* High-speed counter —— JY997D48601 (Model: FX3S-HW-E)
* PID instruction o Details of hardware, including
* Positioning instructions  e— L FX3s input/output specifications, wiring,
* Built-in analog e >| separate installation and maintenance of PLC
5| Manual main unit
Additional options |
] Programming Manual - Basic & Applied Instruction
== Options JY997D16601 (Model: FX-P3-E)
i i * Display module ~ e— Details of sequence program,
* Memory cassette e— > | FXSSIFX3GIFX3GC! including basic and applied

. FX3U/FX3uC instructions and various devices

N
2| separate manual

The manuals for FX3s Series will be
available in or after May, 2013.

Structured Programming Manual

= Expansion boards, Special adapters For details on structured programming,
* Analog o > se Fa):ate refer to the following manual.
« Communication e S mznual * MELSEC-Q/L/F Structured

Programming Manual (Fundamentals)
SH-080782 (Model: Q/FX-KP-KI-E)
* FXCPU Structured Programming
Manual [Device & Common]
JY997D26001 (Model: FX-KP-DK-E)
* FXCPU Structured Programming
Manual [Basic & Applied instruction]
JY997D34701 (Model: FX-KP-SM-E)
* FXCPU Structured Programming
Manual [Application Functions]
JY997D34801 (Model: FX-KP-OK-E)

User's Manual - Data Communication Edition
JY997D16901 (Model: FX-U-COMMU-E)

Details of N:N Network, parallel link,
FX computer link, non-protocol
>| separate communication and programming
manual communication

The manuals for FX3S Series will be
available in or after May, 2013.

User's Manual - Analog Control Edition
~ Manuals supplied with product JY997D 16701 (Model: FX3U-U-ANALOG-E)

Details of analog expansion boards
Each product comes with the installation manual or FX3SFXSGIFX3GC/| g analog special adapters
the User's Manual. > FX3UIFX3UC
separate manual The manuals for FX3s Series will be
Installation manual available in or after May, 2013.

The part names, installation procedures and
specifications are shown.

As for the functions and program examples, refer to
the separate User's Manual - COJOOEdition).

User's Manual - Positioning Control Edition
JY997D16801 (Model: FX3U-U-POS-E)

Details of wiring, instructions and
User's manual FX3SIFX3GIFX3GC/ | operations of positioning functions in
The procedures for wiring and installing, specifications S FX3Ut/FX3UC I PLC main unit
: ; separate manua
and functions are explained. P The manuals for FX3s Series will be

available in or after May, 2013.

To use some products, separate manuals may be necessary.
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FX3s Series Programmable Controllers
User's Manual - Hardware Edition

1 Introduction

1.1 Introduction of Manuals

113

List of manuals

FX3s Series PLC main units supplied only with the hardware manual.
For the details of the hardware of FX3s Series, refer to this manual.
For instructions for programming and hardware information on special function devices, refer to the relevant

manuals.

©@: Indispensable manuals

v': Manuals necessary for some purposes
A Manuals with separate volumes for details

Manual Name

Manual
Number

Contents

Model
Code

Manuals for PLC main unit

H FX3S PLC main unit

Extractions of descriptions of input/output specifications,

Supplied L . . . . .
A with EX3S Series Hardware Manual JY997D48301 | Wiring anq |nsta||a't|on of FX3S Series PLCIr.naln unit from )
roduct FX3S Series User's Manual - Hardware Edition.
p For the detailed explanation, refer to this manual.
Supplied Extractions of descriptions of input/output specifications,
A \:)/Eh FX3S-30MO/EO-2AD JY997D51701 wiring and installation of FX3S-30MLI/EJ-2AD PLC main )
roduct Hardware Manual unit from FX3S Series User's Manual - Hardware Edition.
P For the detailed explanation, refer to this manual.
| Additional | FX3S Series User's Manual !Detall§ Of. hardware of F).(IISS .Serles .F.,LC T“a'” uplt,
O] " . JY997D48601 |including input/output specifications, wiring, installation | 09R535
Manual |- Hardware Edition (this manual) ;
and maintenance.
M Programming
Additional FX3S/FX3G/FX3GC/FX3U/FX3UC Details of sequence programming for FX3S Series,
O] Series Programming Manual - JY997D16601 |including explanation for basic instructions, applied| 09R517
Manual . . ) - . . . .
Basic & Applied Instruction Edition instructions and various devices.
- MELSEC-Q/L/F . I )
v Additional Structured Programming Manual SH-080782 Prog.rammlng methods, specifications, functions, etc. 13JW06
Manual required to create structured programs.
(Fundamentals)
Additional Fx cpU Devices, parameters, etc. provided in structured projects
v Structured Programming Manual | JY997D26001 P .+ ele. p prol 09R925
Manual . of GX Works2.
[Device & Common]
Additional FXCPU Sequence instructions provided in structured projects of
v Structured Programming Manual | JY997D34701 | 250 P prol 09R926
Manual . . ; GX Works2.
[Basic & Applied Instruction]
Additional FXCPU Application functions provided in structured projects of
v Structured Programming Manual | JY997D34801 | ~PP P proj 09R927
Manual GX Works2.

[Application Functions]

Manuals for communication control

Hl Common
" . \ Details of N:N Network, parallel link, computer link and
v Additional | FX Series User§ Mf'_-mual " JY997D16901 | non-protocol communication (RS instruction and RS2| 09R715
Manual |- Data Communication Edition . .
instruction).
FX3S/FX3G/FX3GC/FX3U/FX3UC
Additional | Series User's Manual Details on MODBUS serial communication in FX3S/FX3G/
v
Manual |- MODBUS Serial Communication JY997D26201 FX3GC/FX3U/FX3UC PLCs. O09R626
Edition
H Ethernet
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Describes installation and specifications for the FX3U-
A \:)/Eh FX3U-ENET-ADP IY997D47401 ENET-ADP Ethernet communication special adapter )
roduct Installation Manual extracted from the FX3U-ENET-ADP User's Manual.
P When using, refer to FX3U-ENET-ADP User's Manual.
v Additional FX3L:I—ENET—ADP JY997D45801 Desc.rlbes FX3U—ENET—ADP Ethernet communication 09R725
Manual |User's Manual special adapter details.
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FX3s Series Programmable Controllers 1 Introduction

User's Manual - Hardware Edition 1.1 Introduction of Manuals
Manual Model
Manual Name Number Contents Code

B RS-232C/RS-422/RS-485

When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed and FX Series User's
Manual - Data Communication Edition. For the MODBUS communication, refer to the FX3S/FX3G/FX3GC/FX3U/FX3UC Series User's
Manual - MODBUS Serial Communication Edition.

Supplied . o
A with FX3G—2§32—BD JY997D32001 Proc.edures for handling the RS-232C communication )
Installation Manual special adapter.
product
Supplied FX3U-232ADP-MB Procedures for handling the RS-232C communication
A with : JY997D26401 . 9 -
Installation Manual special adapter.
product
Supplied FX3U-232ADP Procedures for handling the RS-232C communication
A with ) JY997D 13701 . 9 -
Installation Manual special adapter.
product
Supplied FX3G-422-BD Procedures for handling the RS-422 communication
Al with : JY997D32101 ) ¢ -
Installation Manual expansion board.
product
Supplied . —
A with FX3G—4§5—BD JY997D32201 Procedyres for handling the RS-485 communication )
Installation Manual expansion board.
product
Supplied ' —
. FX3G-485-BD-RJ Procedures for handling the RS-485 communication
A with ) JY997D51501 . -
Installation Manual expansion board.
product
Supplied FX3U-485ADP-MB Procedures for handling the RS-485 communication
Al with . JY997D26301 . 9 -
Installation Manual special adapter.
product
Supplied . o
A with FX3U—4§5ADP JY997D13801 Proc.edures for handling the RS-485 communication )
Installation Manual special adapter.
product
Supplied . .
: FX-485PC-IF Procedures for handling the RS-232C/RS-485 conversion
v with JY992D81801 |. -
Hardware Manual interface.
product
Manuals for analog/temperature control
H Common
Additional FX3S/FX3G/FX3GC/FX3U/FX3UC Details of analog special function block (FX3U-4AD,
v Manual Series User's Manual JY997D16701 | FX3U-4DA, FX3UC-4AD), analog special adapter (FX3U-| 09R619
- Analog Control Edition *****_ADP) and analog expansion board (FX3G-***-BD).

H Analog input and temperature input
When using each product, refer to the User's Manual - Hardware Edition for the PLC main unit to be installed and FX3S/FX3G/FX3GC/
FX3U/FX3UC Series User's Manual - Analog Control Edition.

Supplied . . .
A with FX3G-2AD-BD JY997D33501 Procedures for handling the 2-ch analog input expansion )
Installation Manual board.
product
Supplied FX3U-4AD-ADP Procedures for handling the 4-ch analog input special
Al with ’ JY997D13901 9 9 Input sp ;
User's Manual adapter.
product
Supplied .
: FX3U-4AD-PT-ADP Procedures for handling the 4-ch Pt100 temperature
VAN with ! JY997D 14701 . ; -
User's Manual sensor input special adapter.
product
Supplied .
: FX3U-4AD-PTW-ADP Procedures for handling the 4-ch Pt100 temperature
A with j JY997D29101 . ; -
User's Manual sensor input special adapter.
product
Supplied . .
. FX3U-4AD-PNK-ADP Procedures for handling the 4-ch Pt1000/Ni1000
A with \ JY997D29201 ) . -
User's Manual temperature sensor input special adapter.
product
Supplied FX3U-4AD-TC-ADP Procedures for handling the 4-ch thermocouple input
Al with ’ JY997D14801 . 9 pie fnp -
product User's Manual special adapter.
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FX3s Series Programmable Controllers
User's Manual - Hardware Edition

1 Introduction

1.1 Introduction of Manuals

Manual Name

Manual
Number

Contents

Model
Code

H Analog output

When using each product, refer to the User's Manual - Hardware Edition for the PLC main unit to be installed and FX3S/FX3G/FX3GC/
FX3U/FX3UC Series User's Manual - Analog Control Edition.

Supplied . .
A with FX3G-1 PA—BD JY997D33601 Procedures for handling the 1-ch analog output expansion )
Installation Manual board.
product
Supplied FX3U-4DA-ADP Procedures for handling the 4-ch analog output special
Al with ’ JY997D14001 9 g output sp -
User's Manual adapter.
product

H Analog input/output

When using each product, refer to the User's Manual - Hardware Edition for the PLC main unit to be installed and FX3S/FX3G/FX3GC/
FX3U/FX3UC Series User's Manual - Analog Control Edition.

Supplied
A with
product

FX3U-3A-ADP
User's Manual

Manuals for positioning control

JY997D35601

Procedures for handling the 2-ch analog input and 1-ch
analog output special adapter.

Hl Common
Additional | FX3S/FX3G/FXSGC/FXIU/FX3UC Details of positioning functions of FX3S/FX3G/FX3GC/
v Series User's Manual JY997D 16801 . 09R620
Manual e - FX3U/FX3UC Series.
- Positioning Control Edition
Manuals for FX-30P
Supplied EX-30P Describes FX-30P specification extracted from the FX-
AN with Installation Manual JY997D34201 | 30P Operation manual. -
product For details, refer to FX-30P Operation manual.
» | Additional | FX-30P JY997D34401 | Describes Handy Programming Panel FX-30P details. | 09R924
Manual | Operation Manual

Other manuals

When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.

H Input extension

Supplied . . . .
A with FX3(?-4EX-BD JY997D51301 Procedures for handling the 4 points input expansion )
User's Manual board.
product
H Output extension
Supplied . . .
A with FX3('5—2EYT—BD JY997D51401 Procedyres for handling the 2 points transistor output )
User's Manual expansion board.
product
H Variable analog potentiometers
Procedures for handling the 8-ch variable analog
Supplled EX3G-8AV-BD potentlom.c-;ters expansion board.
A with . JY997D33701 | When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC -
Installation Manual ) ) ) . .
product Series Programming Manual -Basic & Applied Instruction
Edition.
H Connector conversion
Supplied Procedures for handling the conversion function
A with FX3S_C.NV_ADP JY997D48801 | expansion adapter for connectors for connecting -
Installation Manual - .
product communication and analog special adapters.
H Display module
Supplied . . .
A with FXSS-SPM JY997D51601 Procedures for mounting and handling the display )
Installation Manual module.
product
B Memory cassette
Supplied FX3G-EEPROM-32L Specifications and operating procedures of the memor
Al with JY997D32401 | P perating p A -

Installation Manual

product

cassette.
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FX3s Series Programmable Controllers
User's Manual - Hardware Edition

1 Introduction
1.2 Generic Names and Abbreviations Used in Manuals

1.2

Generic Names and Abbreviations Used in Manuals

Abbreviation/generic name Description

FX3S Series Generic name for FX3S Series PLCs
FX3G Series Generic name for FX3G Series PLCs
FX3U Series Generic name for FX3U Series PLCs

FX3S PLCs or main units

Abbreviation of FX3S Series PLC main units

Expansion boards

Generic name for the following models
FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-232-BD, FX3G-422-BD, FX3G-485-BD, FX3G-485-BD-RJ,
FX3G-2AD-BD, FX3G-1DA-BD, FX3G-8AV-BD

Special adapters

Generic name for communication special adapters and analog special adapters

Communication special
adapters

Generic name for the following models
FX3U-232ADP(-MB), FX3U-485ADP(-MB), FX3U-ENET-ADP

Analog special adapters

Generic name for the following models
FX3U-4AD-ADP, FX3U-4DA-ADP, FX3U-3A-ADP, FX3U-4AD-PT-ADP, FX3U-4AD-PTW-ADP,
FX3U-4AD-PNK-ADP, FX3U-4AD-TC-ADP

Display module

Generic name for the following model
FX3S-5DM

Memory cassettes

Generic name for the following model
FX3G-EEPROM-32L

Peripheral devices

Generic name for programming software, handy programming panel (HPP) and indicator

Programming tool

Generic name for programming software and handy programming panel (HPP)

Programming software

Generic name for GX Works2 and GX Developer

GX Works2

Abbreviation of programming software package SWCIDNC-GXW2-E

GX Developer

Abbreviation of programming software package SWCD5C-GPPW-E

Handy programming panels

Generic name for the following model

(HPP) FX-30P
Generic name for the following model
RS-232C/RS-422 converters EX-232AWC-H

RS-232C/RS-485 converters

GOT1000 Series

Abbreviation of FX-485PC-IF

Generic name for GT16, GT15, GT14, GT11 and GT10

GOT-900 Series

Generic name for GOT-A900 Series and GOT-F900 Series

GOT-A900 Series

Generic name for GOT-A900 Series

GOT-F900 Series

FX3S Hardware Edition

Generic name for GOT-F900 Series

Abbreviation of FX3S Series User's Manual - Hardware Edition

Programming manual

Abbreviation of FX3S/FX3G/FX3GC/FX3U/FX3UC Series Programming Manual
- Basic & Applied Instruction Edition

Data Communication Edition

Abbreviation of FX Series User's Manual - Data Communication Edition

MODBUS Serial
Communication Edition

Abbreviation of FX3S/FX3G/FX3GC/FX3U/FX3UC Series User's Manual
- MODBUS Serial Communication Edition

Analog Control Edition

Abbreviation of FX3S/FX3G/FX3GC/FX3U/FX3UC Series User's Manual - Analog Control Edition

Positioning Control Edition

Abbreviation of FX3S/FX3G/FX3GC/FX3U/FX3UC Series User's Manual - Positioning Control Edition

ENET-ADP User's Manual

Abbreviation of FX3U-ENET-ADP User's Manual
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FX3s Series Programmable Controllers
User's Manual - Hardware Edition

2 Features and Part Names
2.1 Major Features

2.

Features and Part Names

21

Major Features

. Basic functions

[Up to 30 input/output points]
Main units are available in models of 10, 14, 20
and 30 total input/output points.

[Memory capacity]
The PLC has a 16 K-step EEPROM memory.
(Program capacity is 4 K-steps.)

[Built-in USB port]

The PLC has a built-in USB port for the
programming communication function to enable
high-speed communication at 12 Mbps.

[Built-in RUN/STOP switch]

The PLC can be started and stopped with the
built-in switch.

RUN and STOP commands can be given to the
PLC through a general-purpose input terminal or
peripheral device.

[Built-in Variable analog potentiometers]
(except FX3S-30MO/EJ-2AD)

The PLC has two built-in variable analog
potentiometers available for adjusting the timer
set time.

Up to 8 points can be added by using the
optional analog potentiometer expansion board.

[Built-in analog inputs]

(only FX3S-30M/EJ-2AD)

The PLC has two built-in analog inputs available
for voltage input.

Additional analog input points can be added by
using an optional expansion board or special
adapter.

[Writing during RUN]

The programming software for personal
computer enables you to modify the program
while the PLC is running.

[Built-in clock function]
The PLC has a clock function to control the time.

[Programming tool]
Use a version of a programming tool supporting
the FXas.

— Refer to Chapter 5.

[Remote debugging of program]

Programming software enables you to remotely
transfer programs and monitor PLC operation
through a modem connected to the RS-232C
expansion board or the RS-232C communication
special adapter.

2. Input/output high-speed processing

functions of main unit

[High-speed counter function]
- 1-phase 60 kHz x 2 points + 10 kHz x 4 points
- 2-phase 30 kHz x 1 points + 5 kHz % 1 point
— Refer to Chapter 10 and Programming Manual.

[Pulse catch function]

Signals with short ON width or OFF width can be

captured without a complicated program.

— Refer to Chapter 9 and Programming Manual.
Input terminal Signal ON/OFF width

X000, X001 10 ps

X002 to X005 50 us

[Input interruption function]

The PLC can process interruption routines with
higher priority using external signals whose
minimum ON duration or OFF duration is 10 ps
(X000, X001) or 50 us (X002 to X005).

(The timer interruption function is also provided.)
— Refer to Chapter 9 and Programming Manual.

[Pulse output function]
When output terminals in the transistor output
type main unit are used, pulses of up to 100 kHz
can be output simultaneously to 2 axes (Y000
and Y001).
Using a number of instructions programming is
simplified.

— Refer to Positioning Control Edition.

[Various positioning instructions]

Instruction Description

Mechanical zero return instruction with

DSZR DOG search function.

Instruction to read the current value from
ABS our servo amplifier with absolute position
(ABS) detecting function.

Positioning (relative positioning) to specify
the movement from the current position.

DRVI

Positioning  (absolute  positioning) to
DRVA specify the target position based on the
current value 0.

Instruction to change the pulse train output

PLSV
frequency.

— Refer to Positioning Control Edition.
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FX3s Series Programmable Controllers
User's Manual - Hardware Edition

2 Features and Part Names
2.1 Major Features

3. Display functions (display module)

(Supported in Ver. 1.20 or later)
FX3s-5DM Display Module (option) can be
installed on the PLC.

[Monitor/test function]

Devices can be monitored and tested by
operating the buttons on the display module.
The button operations can be inhibited by the
user program.

[Other functions]
On the display module, you can set the time and
display error codes.

— Refer to Chapter 16.

. Communication and network functions

The expansion board and special adapter for
each communication function can be connected.
— Refer to Data Communication Edition.

— Refer to MODBUS Serial

Communication Edition.

— Refer to ENET-ADP User's Manual.

[Kinds of communication functions]

* Programming communication
(RS-232C/RS-422/USB)

* N:N Network

+ Parallel link

» Computer link

* Inverter communication

* Non-protocol communication
(RS-232C/RS-485)

« MODBUS communication
* Ethernet

. Analog functions

The expansion board and special adapter for
each analog function are connected.

— Refer to Analog Control Edition.
[Kinds of analog functions]
» Voltage/current input
+ Voltage/current output

» Temperature sensor input (thermocouple and
platinum resistance thermometer sensor)
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2.2 Names and Functions of Parts
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=
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2.21 Front Panel

Factory default configuration (standard)

o
o @
3] -E
QD o
30
D
23
[2] e £
L — 14
— 5] 3
N 53
(1] 6] 23
WESEE  FXos £5
[71 2
=)
I o
[10] [9] (8] 3
g
[1] Top cover Mount the expansion board, display module and memory cassette under this cover. 3.
[2] Terminal names The signal names for power supply, input and output terminals are shown.
shows a function grounding terminal. 5
[3] Terminal block covers The covers can be opened for wiring. U<
Keep the covers closed while the PLC is running (the unit power is on). ‘5"%3
S5 2
[4] Input display LEDs (red) When an input terminal (X000 or more) is turned on, the corresponding LED lights. & g%
[5] Peripheral device connecting The peripheral device connector, variable analog potentiometers, analog inputs and RUN/ ~3
connector cover STOP switch are located under this cover.
[6] Operation status display LEDs The operation status of the PLC can be checked with the LEDs.
The LEDs turn off, light and flash according to the following table. 6
— For details on the operation status, refer to Section 14.5. [oX7%
wn
LED name Display color Description é” FBD’
f
POW Green ON while power is on the PLC. S
o
RUN Green ON while the PLC is running. >
Red Flashing when a program error occurs.
ERR 7
Red Lights when a CPU error occurs.
[7] Output display LEDs (red) When an output terminal (YO00 or more) is turned on, the corresponding LED lights. ?;
[8] The year and month of production The year and month of production of the main unit is indicated. °6F=’-_
— For details on the year and month of production, S
refer to Subsection 5.1.1.
[91 Model name (abbreviation) The model name of the main unit is indicated.
Check the nameplate on the right side for the model name. 8
[10] DIN rail mounting hooks The main unit can be installed on DIN46277 rail (35 mm (1.38") wide). s3I
258
2y
D=
S3
2
=3
2
=
é.
oOx
4
To»
33
2
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2 Features and Part Names
2.2 Names and Functions of Parts

When the top covers are open

[l

[2

[3]

[4]

[51

[6]

[7]

(]

(2]

FXas-30MR/ES

-

FXas30M

[In the case of FX3S-30M/EO-2AD]

7T X7
P ST I O
j .
\

N

4]

(7]
Optional equipment connector

RUN/STOP switch

Variable analog potentiometers
(except FX3S-30MO/EI-2AD)

Analog input terminal block
(only FX3s-30MC/E[1-2AD)

Peripheral device connecting
connector (USB)

Peripheral device connecting
connector (RS-422)

Optional equipment connecting
screw holes (2 places)

These holes are designed to secure the expansion board, display module and memory
cassette with screws.

To stop writing (batch) of the sequence program or operation, set the switch to STOP (slide
it downward).
To start operation (run the machine), set it to RUN (slide it upward).

Two variable analog potentiometers are built in.
Upper side: VR1, Lower side: VR2

Two analog inputs are built in.
These terminals are for wiring the analog inputs.

Connect a programming tool (PC) to program a sequence.
— For details on applicable peripheral devices, refer to Chapter 5.

Connect a programming tool to program a sequence.
— For details on applicable peripheral devices, refer to Chapter 5.

These holes are designed to secure the expansion board and memory cassette with screws.

When the terminal block covers are open

[l
[2
[3]
[4]

[5]

Power supply terminals
Input (X) terminals
Output (Y) terminals
Terminal cover

Service power supply terminals
(only AC power type)

iy

i

|

&V
alle:
-

v

=

o

FXas-30M

MELSEG  FXas

Connect the power supply to the main unit.
Wire switches and sensors to the terminals.
Wire loads (contactors, solenoid valves, etc.) to be driven to the terminals.

A protective terminal cover (refer to the following drawing) is fitted to the lower stage of each
terminal block.
The cover prevents fingers from touching terminals, thereby improving safety.

TO000O0O0O0O0000 }

Wire sensors or other external equipment to these terminals when the service power supply
(24 V DC) is used for such equipment.
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-_—

2.2.2 Sides

[AC Power Type]

=
=
o
a
c
2
o
=)

—[2]
— 3]

SsauwieN ped
pue seines

—_— 1 4]
== .u——r[ ]
=== 5]
[DC power type] 3
D
Left side g&
=Nl
52
— —_— S
=t ot 1 S 03]
=N [ ] .—_[4] 4
. (S - E—I_IL
(3] 2
D
Q.
[1] Connector conversion adapter These holes are designed to secure the connector conversion adapter with screws. 5_3._
connecting screw holes (2 places) %
[2] Analog input terminal block Two analog inputs are built in.
(only FX3S-30MO/EI-2AD) These terminals are for wiring the analog inputs. 5
[3] Label of authenticity The label of authenticity is affixed to the right side of the product and indicates that the
product is genuine. E g cf
Product without the label or nameplate is not covered by the warranty. g'g‘ =
w ® >
[4] Nameplate The product model name, serial number and power supply specifications are shown. R
— For details on the manufacturer's serial number, =
refer to Subsection 5.1.1.
A is a mark that instructs to use the cable with an appropriate temperature rating (80°C or 6
more) for wiring.
ow
[5] DIN rail mounting groove The unit can be installed on DIN46277 rail (35 mm (1.38") wide). %E
<3
B
=
=3
2
5
=y
=
=)
elael
=53
(SRR
o
S3
2
=3
2
=
é.
QL
33
2
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3.

3.1

Introduction of Products

List of Products and Interpretation of Model Names

The following system configuration is classified into product groups A to F in the product introduction sections

given below.
E Expansion boards | E Display module | Memory cassette |
| Input | | Output | |:| * FX3s-5DM t 1+ FX3G-EEPROM-32L
* FX3G-4EX-BD * FX3G-2EYT-BD coot

1 | Communication | | Analog | '| 1
1 1
! * FX3G-232-BD » FX3G-2AD-BD ! i
! * FX3G-422-BD * FX3G-1DA-BD ! !
G E§3G'j§g'gg . [ Analog volume | i '
1 . - - - 1
] 3¢ - FX36-8AV-BD ] |

. : J U : J . :
1 1 1
1 1 1
L

B)| Special adapters

| Analog |

» FX3u-4AD-ADP

» FX3u-4DA-ADP

* FX3u-3A-ADP

» FX3u-4AD-PT-ADP

» FX3u-4AD-PTW-ADP
* FX3U-4AD-PNK-ADP
* FX3U-4AD-TC-ADP

Communication |

« FX3U-232ADP (-MB)
« FX3U-485ADP (-MB)
« FX3U-ENET-ADP

Connector conversion adapter

» FX3s-CNV-ADP

Main unit |

Input/output |

» FX3s-10MR/ES
» FX3s-14MR/ES
» FX3s-20MR/ES
» FX3s-30MR/ES

» FX3s-30MR/ES

* FX3s-10MR/DS
* FX3s-14MR/DS
* FX3s-20MR/DS
* FX3s-30MR/DS

-2AD

* FX3s-10MT/ES(S
» FX3s-14MT/ES(S
* FX3s-20MT/ES(S
» FX3s-30MT/ES(S

)
)
)
)
« FX3s-30MT/ES(S)-2AD
)
)
)
)

* FX3s-10MT/DS(S
* FX3s-14MT/DS(S
» FX3s-20MT/DS(S
» FX3s-30MT/DS(S
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Main units

The main unit incorporates a CPU, memory, input and output terminals and power supply.
To establish a system, at least one main unit is necessary.

FXss—OOML[]/L[]

UOIJONPOJIU| e

i Incorporating power supply *
CPU « memory * input/output

N

Seri
eries name Power supply, Input/output type: Connection terminal block
| —— * R/IES(-2AD) : AC power supply/24 V DC (sink/source) input/Relay output

* T/ES(-2AD) : AC power supply/24 V DC (sink/source) input/Transistor (sink) output
* T/IESS(-2AD): AC power supply/24 V DC (sink/source) input/Transistor (source) output

Main unit g

: DC power supply/24 V DC (sink/source) input/Relay output
)
)

Total number of
input and output points

saweN Jed
pue sainjes

* R/DS (
* TIDS : DC power supply/24 V DC (sink/source) input/Transistor (sink) output
* T/DSS : DC power supply/24 V DC (sink/source) input/Transistor (source) output

Number of input/output points gg
Model name Total Number of | Number of Input type Output type SCLLCEEL éﬁ
number of input output form S
points points points

FX3S-10MR/ES 10 6 4 24 V DC (sink/source) Relay Terminal block 4

FX3S-10MT/ES 10 6 4 24 V DC (sink/source) Transistor (sink) Terminal block 0

FX3S-10MT/ESS 10 6 4 24 V DC (sink/source) Transistor (source) Terminal block %

FX3S-14MR/ES 14 8 6 24 V DC (sink/source) Relay Terminal block %

FX3S-14MT/ES 14 8 6 24 V DC (sink/source) Transistor (sink) Terminal block @
FX3S-14MT/ESS 14 8 6 24 V DC (sink/source) Transistor (source) Terminal block

FX3S-20MR/ES 20 12 8 24 V DC (sink/source) Relay Terminal block 5

FX3S-20MT/ES 20 12 8 24 V DC (sink/source) Transistor (sink) Terminal block = E

FX3S-20MT/ESS 20 12 8 24 V DC (sink/source) Transistor (source) Terminal block é"{';b-' §'

FX3S-30MR/ES 30 16 14 24V DC (sink/source) Relay Terminal block S “a’
FX3S-30MT/ES 30 16 14 24 V DC (sink/source) Transistor (sink) Terminal block
FX3S-30MT/ESS 30 16 14 24 V DC (sink/source) Transistor (source) Terminal block

FX3S-30MR/ES-2AD 30 16 14 24 V DC (sink/source) Relay Terminal block 6

FX3S-30MT/ES-2AD 30 16 14 24 V DC (sink/source) Transistor (sink) Terminal block g%’

FX3S-30MT/ESS-2AD 30 16 14 24 V DC (sink/source) Transistor (source) Terminal block cé" g

FX3S-10MR/DS 10 6 4 24 V DC (sink/source) Relay Terminal block >

FX3S-10MT/DS 10 6 4 24 V DC (sink/source) Transistor (sink) Terminal block

FX3S-10MT/DSS 10 6 4 24V DC (sink/source) Transistor (source) Terminal block 7

FX3S-14MR/DS 14 8 6 24V DC (sink/source) Relay Terminal block z

FX3S-14MT/DS 14 8 6 24 V DC (sink/source) Transistor (sink) Terminal block ;f_

FX3S-14MT/DSS 14 8 6 24 V DC (sink/source) Transistor (source) Terminal block 3
FX3S-20MR/DS 20 12 8 24 V DC (sink/source) Relay Terminal block

FX3S-20MT/DS 20 12 8 24V DC (sink/source) Transistor (sink) Terminal block 8
FX3S-20MT/DSS 20 12 8 24V DC (sink/source) Transistor (source) Terminal block

FX3S-30MR/DS 30 16 14 24 V DC (sink/source) Relay Terminal block %55

FX3S-30MT/DS 30 16 14 24 V DC (sink/source) Transistor (sink) Terminal block € aﬁ

FX3S-30MT/DSS 30 16 14 24 V DC (sink/source) Transistor (source) Terminal block é:%

S

o

9

3

c

3

10

9F

S

5%

2
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3.1.2

Expansion boards

3.1.3

314

3.1.5

Model name Description
FX3G-4EX-BD™! 4 points general-purpose input
FX3G-2EYT-BD"! 2 points transistor output
FX3G-232-BD For RS-232C communication
FX3G-422-BD For RS-422 communication
FX3G-485-BD For RS-485 communication (European type)
FX3G-485-BD-RJ For RS-485 communication (RJ45 connector)
FX3G-8AV-BD For 8-ch analog volume
FX3G-2AD-BD 2-ch voltage/current input
FX3G-1DA-BD 1-ch voltage/current output
*1. Supported in FX3s PLC Ver. 1.10 or later.
Connector conversion adapter
Model name Description
FX3S-CNV-ADP Special adapter connection conversion adapter
Special adapters
Model name Description

FX3U-232ADP(-MB)

For RS-232C communication

FX3U-485ADP(-MB)

For RS-485 communication

FX3U-ENET-ADP"!

For Ethernet communication

FX3U-4AD-ADP

4-ch voltage/current input

FX3U-4DA-ADP

4-ch voltage/current output

FX3U-3A-ADP

2-ch voltage/current input 1-ch voltage/current output

FX3U-4AD-PT-ADP

4-ch platinum resistance thermometer sensor input (-50 to +250 °C)

FX3U-4AD-PTW-ADP

4-ch platinum resistance thermometer sensor input (-100 to +600 °C)

FX3U-4AD-PNK-ADP

4-ch Pt1000/Ni1000 resistance thermometer sensor input

FX3U-4AD-TC-ADP

4-ch thermocouple (K, J type) temperature sensor input

*1. The FX3U-ENET-ADP Ver. 1.20 or later is applicable to the FX3s PLC.

Display module

3.1.6

Model name

Description

FX3S-5DM"!

Display module that can be installed on FX3S Series main unit

*1. Supported in FX3s PLC Ver. 1.20 or later.

Memory cassette

Model name

Description

FX3G-EEPROM-32L

32k-step EEPROM memory (with transfer switch)

The FX3S Series PLC can hold 16,000 steps of memory, but user program capacity is limited to 4,000 steps.
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3.2 Connector Types and Cables for Program Communication
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B—— 8 RS-232C/RS-422 cable

Connection cabling

L e Connection cabling for
extension device

Peripheral device connector

N

FX-232AWC-H
. 6] 23
Rs-232C [El} < RS-422 | 28
[1j#———=n » a . s §g
.. -
e
FX-30P _
7
‘E\ EJ Fx-20P-cABO T@
== " . —
E:Tﬁ? % 3
i g2
uss [ S
Special adapt _CNV-
peca acapr [4] FX3U-232ADP(-MB) [ 6] FXas-CNV-ADP o
A ~ (0]
A Q.
rs-232¢ [B g
[1]m 7 S g
a
Expansion board 5
e — [4] FX36-232-BD H—
229
Rrs-232c [B) - g5
|I|. | : “Sg
== == o
FX-232AWC-H
< FX3G-422-BD
Rs-232¢ [El] Q Bl rRs-422 (5] 6
FX-30P N - ©
— > ]
]| « (&
| . - - L
o EJ Fx-20pP-cABO 2
55528 =
No. Shape of connector or combination with cable Shape of connector or combination with cable 7
1 'Fxa22casor + [l "F2-232cAB-1" FX3G-232-BD D-SUB 9 Pin [RS-232C] 2
ey e FX3U-232ADP(-MB) D-SUB 9 Pin [RS-232C] &_=J,_
D-SUB 9 Pin + "FX-232AWC-H 5

B FX-232CAB-1 FX3G-422-BD MINI DIN 8 Pin [RS-422]

A 'rx-a22caor + [l "F2-232cAB-2" FX3S-CNV-ADP

wEY. m =0
Ii' Half pitch 14 Pin + PX-232AWCH =g
(R

B FX-232CAB-2 Expansion board connector g

gl

<

Peripheral device connector [RS-422]

FA 'Fx-a22caBo” + [El "F2-232cAB"
MINI DIN 8 Pin

D-SUB 25 Pin + "FX-232AWC-H

Peripheral device connector [USB]
Mini-B connector [USB 2.0]

of| [eo] | ]| [e] |[en]| [] | 2

E F2-232cAB-1

FX-30P MINI DIN
8 Pin [RS-422] ﬂ FX-20P-CABO

BuLipy indu; €©  pue uonesedary OO

USB A connector ﬂ USB cable
— Refer to Subsection 3.2.2.

@] [N

A
ubH ©

sJe)unon

paadg-
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3.21

Programming tool

w

The following programming tools support FX3s Series PLCs.
— For more information, refer to 5. Version Information and Peripheral Equipment Connectability.

Model name Description
GX Works2 Version 1.492N or later of SWLIDNC-GXW2-E supports the FX3S.
FX-30P Version 1.50 or later of FX-30P supports the FX3S.

Communication cables

N
[\

3.2.3

Model name Description
USB cable
“ 3m |USB A plug <-> USB Mini-B plug
USB cable ﬂ (9'10") | For connection between personal computer and FX3S programming port (USB)

RS-232C cable

D-SUB 9 Pin <-> D-SUB 25 Pin
F2-232CAB-1 n (9 10") For connection between personal computer and RS-232C/RS-422 converter

3m |D-SUB 25 Pin <-> D-SUB 25 Pin
F2-232CAB n (9'10") | For connection between personal computer and RS-232C/RS-422 converter

3m | Half-pitch 14 Pin <-> D-SUB 25 Pin

F2-232CAB-2 n (9'10") | For connection between personal computer and RS-232C/RS-422 converter

D-SUB 9 Pin <-> D-SUB 9 Pin

FX-232CAB-1 E (910" For connection between personal computer and RS-232C/RS-422 converter FX3G-232-BD,
FX3U-232ADP(-MB)

Half-pitch 14 Pin <-> D-SUB 9 Pin

EX-232CAB-2 E 910" For connection between personal computer and RS-232C/RS-422 converter FX3G-232-BD,
FX3U-232ADP(-MB)

RS-422 cable

D-SUB 25 Pin <-> MINI DIN 8 Pin
FX-422CABO E " .m | For connection between RS-232C/RS-422 converter and FX3S programming port (RS-422),
@1 FX3G-422-BD

1.5m |MINIDIN 8 Pin <-> MINI DIN 8 Pin
FX—20P'CAB°E (411" | For connection between FX-30P and FX3S programming port (RS-422), FX3G-422-BD

*1. The following USB cables are applicable.

Model name Description
MR-J3USBCBL3M USB cable 3 m (9'10")
GT09-C30USB-5P USB cable to transfer personal computer data (USB A plug) 3 m (9°10")

Converters and interface

Model name Description

RS-232C/RS-422 converters

RS-232C/RS-422 converter

*2
FX-232AWC-H Communication speed: Applicable to 9,600 to 115,200 bps.

*2.  When the programming software is not applicable to FX3s or FX3G, the converter is applicable only to
9,600 or 19,200 bps.
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4.1 Generic Specifications
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This chapter explains the specifications, external dimensions and terminal layout of the main units.

Generic Specifications

The generic specifications for the main unit are explained below.

=g

Toree EE

Item Specification sc

Ambient temperature |0 to 55 °C (32 to 131 °F) when operating and -25 to 75 °C (-13 to 167 °F) when stored %- a
=)

Ambient humidity 5 to 95 %RH (no condensation) when operating
Frequency (Hz) Acceleration (m/s2) | Half amplitude (mm)
| When installed on 10 to 57 - 0.035 Sweep Count for
Vibration resistance ! | DIN rail 57 to 150 4.9 - X, Y, Z: 10 times ?(f
When installed 10to 57 - 0.075 880 n:.in in each %
directly 57 to 150 9.8 - rection) §
w

Shock resistance™

147 m/s? Acceleration, Action time: 11 ms, 3 times by half-sine pulse in each direction X, Y, and Z

N

SsauwieN ped
pue seines

w

Noise resistance By noise simulator at noise voltage of 1,000 Vp-p, noise width of 1 us, rise time of 1 ns and period of 30 to 100 Hz 5
Dielectric withstand | 1.5 kV AC for 1 min N
voltage 500 V AC for 1 min ) ) 229
Between each terminals and ground terminal 85 ¢o
. . 5 MQ or higher by 500 V DC insulation » @3
Insulation resistance . oY
resistance tester 2
Class D groundin rounding resistance: 100 Q or less
Grounding 9 g (@ . 9 . . ) *3
<Common grounding with a heavy electrical system is not allowed.> 6
Working atmosphere | Free from corrosive or flammable gas and excessive conductive dust
Working altitude <2000 m™ g‘%’
23
Installation location | Inside a control panel™ % s
Overvoltage category |11 or less §
Pollution degree 2 orless
*1.  The criterion is shown in IEC61131-2. 7
*2.  For more information on the dielectric withstand voltage test and the insulation resistance test of the 2
terminals of each product, refer to the following. =
— Refer to Subsection 4.1.1. S
*3. Ground the PLC independently or jointly.
— Refer to Section 8.3. 8
Other Other Other
PLC equipment PLC equlpment PLC equipment 3 § ?.i
3858
I I v o
= = 3 g
. =
Independent grounding Shared grounding Common groundlng =3
Best condition Good condition Not allowed 9
*4. The PLC cannot be used at a pressure higher than the atmospheric pressure to avoid damage. =
o
*5.  The programmable controller is assumed to be installed in an environment equivalent to indoor. é
E:
QX
4
.
33
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4.2 Power Supply Specifications

4.1.1 Dielectric withstand voltage test and insulation resistance test
Perform dielectric withstand voltage test and insulation resistance test at the following voltage between each
terminals and the main unit ground terminal.
Terminal Dielectric strength Ins.u lation Remark
resistance
Between power supply terminal (AC power) and 15KV AC for 1 min )
ground terminal
Between power supply terminal (DC power) and )
ground terminal 500V AC for 1 min |5 M or higher b
- - or higher by
BetV\{een input terminal (24 V DC) and ground 500V DC insulation )
terminal .
. resistance tester
Betvs{een output terminal (relay) and ground 15KV AC for 1 min )
terminal
BetV\{een output terminal (transistor) and ground 500 V AC for 1 min )
terminal
:\g?rir?i#anlit analog input terminal and ground Not allowed Not allowed B
Terminals of expansion boards, special adapters
Since the expansion board and the main
Between terminal of expansion board (except unit CPU are not insulated, it is not
FX3G-4EX-BD and FX3G-2EYT-BD) and ground Not allowed Not allowed allowed to perform the dielectric withstand
terminal voltage test and insulation resistance test
between them.
Between FX3G-4EX-BD input terminal (24 V DC) )
and ground terminal 5 MO or higher b
- - - or higher by
Between FX3G-2EYT-BD output terminal 500 V AC for 1 min | 500V DC insulation -
(transistor) and ground terminal .
- - resistance tester
Between terminal of special adapter and ground )
terminal
4.2 Power Supply Specifications
The power supply specifications for the main unit are explained below.
421 AC power type
ltem Specification
FX3s-10MO/EO] FX3s-14MO/EC] FX3S-20MLI/EO] FX3s-30ML/EO]
Supply voltage 100 to 240 V AC
Voltage fluctuation range -15%, +10%
Rated frequency 50/60 Hz
g:ﬁj\:v:ziemstantaneous power Operation can be continued upon occurrence of instantaneous power failure for 10 ms or less.
Power fuse 250V1A
Rush current 15 Amax. 5ms orless/100 V AC, 28 A max. 5 ms or less/200 V AC
Power consumption”’ 19w 19w 20 W | 21 W
24V DC service power supply 400 mA
*1. This item shows values when all 24 V DC service power supplies are used in the maximum
configuration connectable to the main unit, and includes the input current (5 or 7 mA per point).
4.2.2 DC power type

Specification

Item

FX3s-10MC/DC]

FX3s-14MC/DC]

FX3s-20MC/DI

FX3s-30MC1/DI

Supply voltage 24V DC

Voltage fluctuation range -15%, +10%

Allowable instantaneous power
failure time

Operation can be continued upon occurrence of instantaneous power failure for 5 ms or less.

Power fuse 250 V1.6 A

Rush current

20 A max. 1 msorless/24V DC

Power consumption 2 6W

|6.5W

7W

8.5W

24V DC service power supply

*2.

There power consumption values are maximum values which include consumption of all expansion
equipment and input current (5 or 7 mA per point).
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4.3 Input Specifications
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The input specifications for the main unit are explained below.
— For the specifications of the built-in analog input, refer to Chapter 11.

N

4.3.1 24V DC Input (sink/source)

— For details on sink input and source input, refer to Subsection 9.1.1.

SsauwieN ped
pue seines

It Specification
em
FX3s-10MO FX3s-14MO FX3s-20MO FX3s-30MO
Number of input points 6 points 8 points 12 points 16 points 3
Input connecting type Fixed terminal block (M3 screw)

Input form Sink/Source % g
Inout signal voltage AC power type: 24 V DC +10 % éﬁ
putsig 9 DC power type: 20.4-26.4 V DC g

X000 to X007 3.3kQ
Input impedance
X010 to X017 - | 43KQ
|nput Signa| X000 to X007 7 mA/24V DC
current X010 to X017 - | 5mA/24 V DC -c%’
ON input X000 to X007 4.5 mA or more %
i =
sensitivity current | X010 to X017 - | 3.5 mA or more 5
OFF input sensitivity current 1.5 mA orless ¢
Input response time Approx. 10 ms 5
Sink inout No-voltage contact input
Input signal form P NPN open collector transistor s
<=3
(Input sensor form) T — No-voltage contact input é% §'
p PNP open collector transistor S L
o
Input circuit insulation Photocoupler insulation
Input operation display LED on panel lights when photocoupler is driven.
* AC power type 6
Sink input wiring Source input wiring 1%
ERZA
L Fuse | Fuse g3
~ L ~ L S
— N ~ = N ~ g
* I * I
*5 24V 100t0 240V AC | *5 24V 100 to 240 V AC
0V oV 7
] [ SIS ] —1 SIS z
QO
-8l S-Hl., |
I—t:i—‘_)l(_'f/— I—t:»—‘_)l(_'f/— S
Input circuit configuration
« DC power type
Sink input wiring Source input wiring 8
| Fuse | Fuse =53
@ = @ 338
+ + O
= © J © | £5
24V DC 24V DC o
o
SIS SIS
DD, ] i, ] 2
— *1 — *1 —
X ‘—=—¢_>|<_rf E
=
, a8
*1. Input impedance.
*2.  The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7. 1 0
QL
33
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44

Output Specifications

441

The output specifications for the main unit are explained below.

Relay output specifications

Item

Relay output specification

FX3S-10MRLC] FX3S-14MRLC] FX3S-20MRO FX3S-30MRO

Number of output points

4 points 6 points 8 points 14 points

Output connecting type

Fixed terminal block (M3 screw)

Output form

Relay

External power supply

30V DC or less,
240 V AC or less (250 V AC or less when the unit does not comply with CE, UL or cUL standards.)

Resistance load

2 Alpoint
The total load current of resistance loads per common terminal should be the following value.
— For details on the common terminal for each model, refer to the Section 4.7.
* 1 output point/common terminal: 2 A or less

Max. load « 4 output points/common terminal: 8 A or less
80 VA (UL and cUL standards approved at 120 and 240 V AC.)
Inductive load — For the product life, refer to Subsection 14.4.2.
— For cautions on external wiring, refer to Subsection 12.1.3.
Min. load 5V DC, 2 mA (reference value)
Open circuit leakage current -
. OFF—ON

Response time ON—OFF Approx. 10 ms

Output circuit insulation

Mechanical insulation

Output operation display

LED on panel lights when power is applied to relay coil.

Output circuit configuration

DC power
supply
+

AC power
supply

A common number applies to the 0 of [COMO].
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44.2

Transistor output specifications z
8
IS
It Transistor output specification §"
em
FX3S-10MTO FX3S-14MTO FX3s-20MTO FX3s-30MTC]
Number of output points 4 points 6 points 8 points 14 points

N

Output connecting type Fixed terminal block (M3 screw)

Transistor/sink output (FX3S-OMT/OS, FX3S-30MT/ES-2AD)
Transistor/source output (FX3S-COMT/OISS, FX3S-30MT/ESS-2AD)

5-30 VDC
0.5 A/point
The total load current of resistance loads per common terminal should be the following value.

— For details on the common terminal for each model,
refer to the Section 4.7.

Output form

External power supply

SsauwieN ped
pue seines

w

Resistance load

* 1 output point/common terminal: 0.5 A or less 5D

* 4 output points/common terminal: 0.8 A or less g_ 8

Max. load 8§
12 W/24V DC %
=)

The total of inductive loads per common terminal should be the following value.
— For details on the common terminal for each model,
refer to the Section 4.7.

Inductive load

* 1 output point/common terminal: 12 W or less/24 V DC
* 4 output points/common terminal: 19.2 W or less/24 V DC

(%)

Open circuit leakage current 0.1 mA or less/30 V DC E

ON voltage 1.5V orless §

. OFF—ON Y000, Y001: 5 us or less/10 mA or more (5-24 V DC) S

Response time ) @
ON—OFF Y002 to YO015: 0.2 ms or less/200 mA or more (at 24 V DC)

Output circuit insulation

Photocoupler insulation

Output operation display

LED on panel lights when photocoupler is driven.

Sink output wiring Source output wiring

$901A9(Q
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DC power DC power

supply

™~

Output circuit configuration
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4.5 Performance Specifications

4.5

Performance Specifications

The performance specifications for the main unit are explained below.

Item

Performance

Operation control system

Stored program repetitive operation system with interruption function.

Input/output control system

Batch processing system (when END instruction is executed)
Input/output refresh instruction and pulse catch function are provided.

Programming language

Relay symbol system + step-ladder system (SFC notation possible)

Program memory

Built-in memory capacity/type

16,000 steps/EEPROM memory (Program capacity is 4000 steps.)
Max. allowable write: 20,000 times

Memory cassette (Option)

32,000 steps/EEPROM memory (with loader function)

The FX3S Series PLC is available only to 16,000 steps. (Program capacity is 4000
steps.)

Max. allowable write: 10,000 times

Writing function during running

Provided (Program can be modified while the PLC is running.)
—> For the writing function during running, refer to Subsection 5.2.5.

Keyword function

With keyword/Customer keyword function

Real-time clock

Clock function”

Built-in
1980 to 2079 (with correction for leap year)
2- or 4-digit year, accuracy within 45 seconds/month at 25 °C

Kinds of instructions

Basic instructions

Sequence instructions: 29
Step-ladder instructions: 2

Applied instructions

116 kinds

Processing speed

Basic instructions

0.21 ps/instruction

Applied instructions

0.5 us to several hundred ps/instruction

Number of input/|Input points 16 points or less (Extension is impossible.)
output points Output points 14 points or less (Extension is impossible.)
Input relay X000 to X017 )
Input/output relay The device numbers are octal.
Output relay Y000 to Y015
For general MO to M383 384 points
EEPROM keep M384 to M511 128 points
Auxiliary relay -
For general M512 to M1535 1024 points
For special M8000 to M8511 512 points
For initial state .
(EEPROM keep) S0 to S9 10 points
SIEC EEPROM keep S10 to 5127 118 points
For general S128 to S255 128 points
100 ms TO to T31 32 points 0.1to 3,276.7 sec
0.1 to 3,276.7 sec/0.01 to 327.67 sec
100 ms/10 ms T32 to T62 31 points When M802§ is driven ON, timers T32 to
Tirnar T62 (3.1 points) are changed to 10 ms
(on-delay timer) resolution.
1ms T63 to T127 65 points 0.001 to 32.767 sec
1 ms accumulating type T128 to T131 4 points 0.001 to 32.767 sec
100 ms accumulating type T132 to T137 6 points 0.1 to 3,276.7 sec

Variable analog potentiometers

Available as analog timers
VR1: D8030 VR2: D8031
— For compatible PLCs, refer to Chapter 11.

Available as voltage inputs

Analog inputs ch1: D8270 ch2: D8271
— For compatible PLCs, refer to Chapter 11.
16 bits up (For general) C0to C15 16 points Counting from 0 to 32,767
Counter 16 bits up (EEPROM keep) C16 to C31 16 points Counting from 0 to 32,767
. . Counting from -2,147,483,648 to
32 bits up/down (For general) |C200 to C234 35 points +2.147 483,647
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Item

Performance

High-speed counter

1-phase 1-count input in both
directions (32 bits up/down)
(EEPROM keep)

C235 to C245

1-phase 2-count input in both
directions (32 bits up/down)
(EEPROM keep)

C246 to C250

2-phase 2-count input in both
directions (32 bits up/down)
(EEPROM keep)

C251 to C255

Counting from -2,147,483,648 to +2,147,483,647

Data register
(32 bits when

For general (16 bits) DO to D127 128 points
For EEPROM keep (16 bits) D128 to D255 128 points
For general (16 bits) D256 to D2999 2744 points

File register
(EEPROM keep)

D1000 to D2999

Can be set as file registers in units of

Max. 2000 points | 500 points from D1000 in the program

paired) area (EEPROM) using parameters.
For special (16 bits) D8000 to D8511 512 points
. . VO to V7 .
For index (16 bits) 70 to 27 16 points
For branching of JUMP and PO to P255 256 points !:or CJ .|nstruct|ons and CALL
) CALL instructions
el Input interruption 1000 to 15000 6 points
Timer interruption 160107 to 1811 3 points
Nesting For master control NO to N7 8 points | For MC instructions
. 16 bits -32,768 to +32,767
Decimal number (K) .
32 bits -2,147,483,648 to +2,147,483,647
. 16 bits 0 to FFFF
Constant Hexadecimal number (H) -
32 bits 0 to FFFFFFFF
128 -126 -126 128
Real number (E) 32 bits -1.0x2'%°to-1.0x 2 ,0,10x2 to1.0x2

Decimal-point and exponential notations are possible.

*1. The current time of the clock is backed up by the capacitor built-in the PLC. Supply the power to the
PLC for 30 minutes or more to completely charge this large-capacity capacitor.

(The capacitor works for 10 days (atmosphere: 25 °C)
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4.6 External Dimensions (Weight/Accessories/Installation)

The external dimensions of the main unit are explained.

4.6.1 Main units

2-¢4.5 mounting holes Unit: mm (inches)

\“_

WELSEG  FXas

Uoou

S . e o B s e el

82 (3.23") (Mounting hole pitches)
90 (3.55")

—J + =
W1 (Mounting hole pitches) 8 (0.32")
w

75 (2.96") : AC power type
49 (1.93") : DC power type

W1: mm (inches)

Series Model name W: mm (inches) Direct mounting hole pitches

MASS (Weight): kg (Ibs)

FX3S-10MR/ES
FX3S-10MT/ES Approx. 0.30 (0.66 Ibs)
FX3S-10MT/ESS
FX3S-10MO] 60 (2.37”) 52 (2.05")
FX35-10MR/DS
FX3S-10MT/DS Approx. 0.22 (0.48 Ibs)
FX3S-10MT/DSS
FX3S-14MR/ES
FX3S-14MT/ES Approx. 0.30 (0.86 Ibs)
FX3S-14MT/ESS
FX3S-14MO] 60 (2.37”) 52 (2.05")
FX3S-14MR/DS
FX3S-14MT/DS Approx. 0.22 (0.48 Ibs)
FX3S-14MT/DSS
FX3S-20MR/ES
FX3S-20MT/ES Approx. 0.40 (0.88 Ibs)
FX3S-20MT/ESS
FX35-20MO] 75 (2.96”) 67 (2.64")
FX3S-20MR/DS
FX35-20MT/DS Approx. 0.30 (0.66 Ibs)
FX35-20MT/DSS
FX3S-30MR/ES(-2AD)
FX3S-30MT/ES(-2AD) Approx. 0.45 (0.99 Ibs)
FX3S-30MT/ESS(-2AD)
FX3S-30MO] 100 (3.94") 92 (3.63")
FX3S-30MR/DS
FX3S-30MT/DS Approx. 0.35 (0.77 Ibs)

FX3S-30MT/DSS

1) Accessories
Dust proof protection sheet
Manual supplied with product

2) Installation
35 mm (1.38") wide DIN rail or Direct installation (with M4 screws)
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4.7 Terminal Layout

The terminal layout of the main unit are explained.

4.7.1 Interpretation of terminal block layout

Power supply terminals Input terminals
Z IS/IS|S/IS| X1 | X3 | X5 | X7 | X11]|X13|X15| X17
L N JS/IS| X0 | X2 | X4 | X6 | X10 | X12 | X14 | X16
Output terminals [*] Vacant terminal
FX3s-30MR/ES, FX35-30MT/ES o 1o Cona (Do not use.)
— /
oV | YO | Y1 Y2 | Y4 |COM3| Y7 [ Y11]|Y12]|Y14 .
[24v [como[comt[com2] Y3 T v5 | ve [y10[coms] Y13 ] v15
— Partition
24 V DC service Common terminal Output terminals

power supply (4 points/common terminal)

* Indication of power supply terminals
The AC power supply type has [L] and [N] terminals.

The DC power supply type has [®] and [©] terminals.
For external wiring, make sure to read the power supply wiring described later.
— Refer to Chapter 8.

* Indication of 24 V DC service power supply
The AC power supply type has [0V] and [24V] terminals, whereas the DC power supply type shows []
since the DC power supply type does not have the service power supply.
[*] represents vacant terminals.
Do not connect with vacant terminals.
For external wiring, make sure to read the power supply wiring described later.
— Refer to Chapter 8.

* Indication of input terminal
Both AC and DC power supply type have the same input terminals, however, the external input wiring
differs from each other.
For external wiring, make sure to read the input wiring described later.
— Refer to Chapter 9.

* Indication of output terminals connected to common terminal
One common terminal covers 1 or 4 output points.
The output numbers (Y) connected to a common terminal are enclosed with heavy partition lines.
For transistor output (source) type, [COMO] is [+V[].
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4.7.2 FX3s-10ML

* AC power type

| £ [s/s|x1]|x3]x5
[ L[ N|xo[x2]x4] -

FX3s-10MR/ES, FX3s-10MT/ES

OVIYO|Y1T]Y2]Y3 .
24V [COMO{COM1|COM2|COM3|

FX3s-10MT/ESS

OV 1 YO | YT ]Y2]Y3 N
24V [ +VO | +V1 | +V2 [ +V3 ]| -

* DC power type

| £ [s/s|x1]|Xx3]x5
(@O [x0[x2[x4] -

FX3s-10MR/DS, FX3s-10MT/DS

* 1YOJ YT Y2 ]Y3] -
» [COMO{COM1{COM2|COM3|

FX3s-10MT/DSS

= YO JYT]Y2]Y3 .
e | +VO|+V1|+V2|+V3 ]| -

4.7.3 FX3s-14M0

* AC power type

| £ |s/is|x1]x3]|x5]x7 |
[ L[ N|xo[x2] x4] x6 |

FX3s-14MR/ES, FX3s-14MT/ES

OV 1 YO |lYTIY2]| Y4 .
24V |COMOJCOM1|COM2| Y3 | Y5

FX3s-14MT/ESS

OV IYO YT ]Y2]|Y4 °
24V | +VO | +V1 | +V2]| Y3 | Y5

* DC power type

L [s/is|x1 | Xx3] x5 X7 |
| @] O xo] x2] x4 [ x6 |

FX3s-14MR/DS, FX3s-14MT/DS

. YO | YT IY2 | Y4 .
- |COMOJCOM1|COM2| Y3 | Y5

FX3s-14MT/DSS

. YO | YT JY2 ]| Y4 °
e | +VO[+V1]+V2]| Y3 | Y5
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474 FXs3s-20ML1 z
g
+ AC power type %‘
| £ [s/is]x1|[x3]x5]x7[x11]x13]
[ L] N|xo]x2]|xa] xe][x10]x12] 2
FX3s-20MR/ES, FX3s-20MT/ES ‘g g
oD
lov volvi|y2[vy3afva[ve]| - | 72
| 24V |como|comt|comz|coms[coms| Y5 | Y7 |

w

FX3s-20MT/ESS

[ov]vyolvi[vy2|lys]va|ve]| - |
[24v]+vo[+vi|+v2]|+va]+va] v5 | v7 |

* DC power type

1onpoid

uonoNpoU|

L ]S/s| X1 | X3 ]| X5 [ X7 [ X11]X13]
(@] O ]xo[x2]xa]x6[x10]x12]

FX3s-20MR/DS, FX3s-20MT/DS

suoneoyoadg

[ - Ivolvi]va]va|va|ve| - |

| - [como|comt|come|coms|coms] Y5 | Y7 | 5
=S50
FX3s-20MT/DSS 829
R
[ Tvolvilvalvalvalve[ - | e
[ « [+vo[+vi]+v2]|+va]+va] v5 ] v7 |
4.7.5 FX3s-30M] Og
Sa
+ AC power type gg
[ L [S/ISTSIS] X1 [ X3 [ X5 | X7 [ X11]X13 ] X15 ] X17] _ o =
[ L] N]ss]xo]x2]xa] xe[x10]x12]x14]x16] V1+| An analog input terminal is
o V2+| puilt into FX38-30MC/E-2AD. 7
. V-
FX35-30MR/ES(-2AD), FX3s-30MT/ES(-2AD) =
&
5
[ov]vyo]v1]|vy2]va[coms v7 [v11]v12][v14] - | g
| 24v [como[com]com2| Y3 | Y5 ] v6 | v10 [coms| Y13 ] Y15]

FX3s-30MT/ESS(-2AD)

[ov |vyo |yt |vy2]|va[+va] vz [v11]vi2]v14] . | =F
[24v]+vo[+vi]+v2] Y3 ] v5 [ v6 [y10]+v4a]v13]vi5] 28
* DC power type gi

| £ |sis|s/is| X1 | X3 ]| X5 | X7 | X11]X13]|X15 [ X17 |
|® | O [sis] xo | x2[ x4 ] x6 [x10]x12]x14]x16]

FX3s-30MR/DS, FX3s-30MT/DS

BuLipy indu; €©  pue uonesedary OO

| « [ yo]v1]vy2] va[coms| y7 [v11]v12|v1a] - |
| - Jcomo[comt]com2| Y3 | Y5 ] v6 | Y10 [coms| Y13 ] Y15]

FX3s-30MT/DSS o
| « [yolvyi]vy2][va[+va] vz [v11]v12]v14] - | 2%
[ « J+vol+vi]+v2] y3 ] v5 | v6 [vi0]+va]v13]vi5] ‘3
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5. Version Information and Peripheral Equipment

Connectability
5.1 Version Information
511 Manufacturer's serial number check method

The year and month of production of the product can be checked on the nameplate, and "LOT" indicated on
the front of the product.

. Checking the name plate

The year and month of production of the product can be checked from the manufacturer's serial number S/N
indicated on the label adhered to the right side of the product.

Example nameplate
(manufacturer’s serial number: 1340001)

T MODEL FX3S-30MR/ES
100-240VAC 50/60Hz 21w S/N $1340001;
OUT:30VDC/240VDC

Il Right side 2A(COS$=1)

DELSEG  FXss

MADE IN JAPAN

* Actual product nameplate differs
from the example shown above.

—|: |— Control number
Month (Example: April):

1 to 9=January to September,
X=0ctober, Y=November, Z=December

Year (Example: 2013): Last two digit of year

. Checking the front of the product

The year and month of production of the product can be checked from the manufacturer's serial number
"LOT" on the front (at the bottom) of the product.

[IELSEG  FXss

MR/ES
LOT 134

i

—[ Month (Example: April):
1 to 9=January to September,
X=0October, Y=November, Z=December

Year (Example: 2013): Last two digit of year
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5.1.2 Version check method

UOIJONPOJIU| e

The PLC version number can be checked by reading the last three digits of device D8001/D8101.

D8001/D8101

PLC\:/etg/ggnand L |— Version information (Example: Ver. 1.00)
PLC type (Example: 28=FX3s PLC)

N

saweN Jed
pue sainjes

5.1.3 Version upgrade history

w

FX3s Series performed the following upgrade.

Version Manufacturer's serial number Contents of version upgrade 5 g
Ver. 1.00 1337 First product é'g
e (March, 2013) P -
. FX3S-30MO/E-2AD (First product) >
13X . ) .
Ver. 1.10 (October, 2013) » Supports connection of following expansion boards:
’ FX3G-4EX-BD, FX3G-2EYT-BD 4
14X*+* . .
Ver. 1.20 (October, 2014) » Supports connection of display module (FX3S-5DM). o
8
g
5.2 Programming Tool Applicability E

5.2.1 Applicable versions of programming tool

|esayduag
PUE LOISIOA

1. GX Works2
GX Works2 is applicable to FX3s PLCs from the following versions.

FX3S PLC version Applicable GX Works2 version 6
Ver. 1.00 Ver. 1.492N or later
[@X)
Sz
2. FX-30P a3
FX-30P is applicable to FX3s PLCs from the following version. =
FX3S PLC version Applicable FX-30P version
Ver. 1.00 Ver. 1.50 or later 7
5.2.2 In the case of programming tool (version) not applicable g
o
2

Inapplicable programming tools can be used by selecting an alternative PLC model.

1. Alternative model setting

Model to be programmed | Model to be set Priority High —» Low
o
FX3s PLC FX3S - FX3G - FXIN' - EX2N™" %%
@ g
*1. "FX2N"is selected when the FX-10P(-E) is used. 1‘:;’
o
<

2. Contents of restrictions

* Programming is enabled only in the function range such as instructions, device ranges and program sizes
available in both the FX3s PLC and the PLC selected as the alternative model.

» When the FX-10P(-E) is used, the function range such as instructions, device ranges and program sizes is
limited to that available in both the FX3s PLC and the FX2N PLC.

* Use a programming tool that can select either FX3G to change parameters, i.e. memory capacity, file
register capacity, etc.

BuLipy indu; €©  pue uonesedary OO

* Memory capacity must be set to 4000 steps or less. 1 0
o

» Use a programming tool that can select the FX3G model to program using the built-in USB port. 4]
TO

33

D
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5.2.3

Program transfer speed and programming tools

5.2.4

. Built-in USB communication

The FX3s PLC has a built-in USB communication port, and performs program writing, program reading and
monitoring at high speed (12 Mbps) with a personal computer that supports USB.

1) Supported programming tools '
GX Works2, GX Developer

2) In programming tools not supporting USB
Communication is performed via RS-422 or RS-232C.

. RS-422/RS-232C communication

The FX3s PLC can write and read programs and perform monitoring at 115.2 kbps through RS-422/RS-232C
communication.

1) 115.2 kbps supported programming tools !
GX Works2, GX Developer, FX-30P
2) 115.2 kbps supported interfaces

- Standard built-in port (RS-422) or expansion board FX3G-422-BD for RS-422
When the RS-232C/RS-422 converter FX-232AWC-H is connected.

- Expansion board FX3G-232-BD for RS-232C
- Special adapter FX3u-232ADP(-MB) for RS-232C

3) In programming tools not supporting 115.2 kbps
Communication is executed at 9,600 or 19,200 bps.

*1.  When the currently used programming tool does not support the FX3s PLC, use a programming tool
which allows selection of the FX3G PLC as the alternative model.

Cautions on connecting peripheral equipment by way of expansion board or
special adapter

When connecting peripheral equipment (programming tool or GOT [CPU direct connection]) by way of the
FX3G-232-BD, FX3G-422-BD or FX3uU-232ADP(-MB), set as follows. If the setting is not specified with the
status below, communication error may occur in the connected peripheral equipment.

— For details, refer to the Data Communication Edition.

- Set to "K0" the special data register (D8120 or D8400) for communication format setting.
- Set the communication parameter "PLC system(2)" of the channel connecting the peripheral equipment
to "Not set" (as shown in the window below).

FX Parameter El
Memory Capacity | PLC Name. |PLC Systemi1)  PLC System(2) }Ethemet Part |

Operate
[ Communication
Setting

The setting contents are cleared when unchecked.
W'hen communicate with G Works2, GOT, etc, by PLC using optional board for FX etc.,
he DB 120 special register of PLC must be O cleared, and must be unchecked.)

\ Leave this unchecked.

|
77}1

Frint Window... | Frint Window Presview Dofuk | cherk End Cancel
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5.2.5

Cautions on write during RUN

Write during RUN (program changes during RUN) is available in the FX3s PLC when GX Works2 is used.
However, list programs and SFC programs cannot be written during RUN.

When programming software not supporting the FX3s PLC is used, write during RUN is available within the
function range available in both the FX3s PLC and the PLC selected as the alternative model.

— Refer to the manual of the used programming software for the operations

for and cautions on write during RUN.

Cautions on write during RUN

Item

Caution

Program memories which can be written in | Built-in EEPROM and optional memory cassette (whose write protect switch is set to

RUN mode

OFF)

Number of program steps which can be written | 256 steps or less after edition (addition/deletion)
for circuit change in RUN mode

(including NOP immediately after circuit blocks except final circuit)

Circuit blocks™! in which labels P and | are added, deleted or changed in edited circuits

Circuit blocks which cannot be written in RUN | Circuit blocks in which 1 ms timers (T63 to T131) are added in edited circuits

mode

Circuit blocks in which the following instructions are included in edited circuits
« Instruction to output high-speed counters C235 to C255 (OUT instruction)

*1.  Circuit blocks cannot be edited to insert a label as shown below when written during RUN.

Step 0

—

FNC 04

El
—H—O Added, deleted, or changed

Pointer for
interrupt
1001 4

—

| — Label | is inserted by editing the circuit block

—n—O

—H—O Added, deleted, or changed

FNC 03
IRET
—Ii—— END
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Item Caution

Avoid write during RUN to a circuit block including the following instructions during execution.

If write during RUN is executed to such a circuit block, the PLC decelerates and stops pulse output.

* DSZR (FNC150), ZRN (FNC156), PLSV (FNC157) instructions [with acceleration/deceleration
operation], DRVI (FNC158) and/or DRVA (FNC159) instructions

Avoid write during RUN to a circuit block including the following instruction during execution.

If write during RUN is executed to such a circuit block, the PLC immediately stops pulse output.

* PLSV (FNC157) instruction [without acceleration/deceleration operation]

Avoid write during RUN to a circuit block including the following instructions during execution.

» PLSY (FNC 50), PWM (FNC 58) and/or PLSR (FNC 59) instructions

Avoid write during RUN to a circuit block including the following instructions during execution of

communication.

If write during RUN is executed to such a circuit block, the PLC may stop communication after that.

If the PLC stops communication, set the PLC to the STOP mode once, and then set it to the RUN

mode again.

* IVCK (FNC270), IVDR (FNC271), IVRD (FNC272), IVWR (FNC273), IVMC (FNC275) and
ADPRW (FNC276) instructions

* Instructions for falling edge pulse
When write during RUN is completed for a circuit including an instruction for falling edge pulse
(LDF, ANDF, or ORF instruction), the instruction for falling edge pulse is not executed without
regard to the ON/OFF status of the target device.
When write during RUN is completed for a circuit including an instruction for falling edge pulse
(PLF instruction), the instruction for falling edge pulse is not executed without regard to the ON/
OFF status of the device that is set as the operation condition.
It is necessary to set to ON the target device or operation condition device once and then set it
to OFF for executing the instruction for falling edge pulse.

o . .~ |* Instructions for rising edge pulse
Circuit  blocks  which  require

attention on operation after write
during RUN

When write during RUN is completed for a circuit including an instruction for rising edge pulse,
the instruction for rising edge pulse is executed if a target device of the instruction for rising
edge pulse or the operation condition device is ON.

Target instructions for rising edge pulse: LDP, ANDP, ORP, and pulse operation type applied
instructions (such as MOVP)

Contact ON/OFF status Instruction for Instruction for
(while write during RUN is executed) rising edge pulse | falling edge pulse
OFF Not executed Not executed
ON Executed’! Not executed

*1 The PLS instruction is not executed.

Writing in RUN mode to circuit blocks including the following instructions results in the following

operation

* MEP instruction (Conversion of operation result to leading edge pulse instruction)
When completing Write during RUN to a circuit including the MEP instruction, the execution
result of the MEP instruction turns ON (conducting state) if the operation result up to the MEP
instruction is ON.

* MEF instruction (Conversion of operation result to trailing edge pulse instruction)
When completing Write during RUN to a circuit including the MEF instruction, the execution
result of the MEF instruction turns OFF (nonconducting state) regardless of the operation result
(ON or OFF) up to the MEF instruction.
When the operation result up to the MEF instruction is set to ON once and then set to OFF, the
execution result of the MEF instruction turns ON (conducting state)

Operation result up to MEP/MEF instruction

MEP instruction

MEF instruction

OFF

OFF (nonconducting)

OFF (nonconducting)

ON

ON (conducting)

OFF (nonconducting)

Others

*  When writing during RUN with GX Works2 the program is as follows.
When the number of program steps is reduced by deletion of contacts, coils and applied
instructions, the program capacity becomes smaller by as many as the reduced number of

steps.

« Errors cannot be detected in write during RUN even in a circuit which causes errors.
Errors are detected after the PLC is stopped once, and then run again.
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5.3

Use of (Built-in USB) Programming Port

Make sure to set the contents described in this section when executing circuit monitor, device monitor,
program reading/writing, etc. in the FX3s PLC using the (built-in USB) programming port and GX Works2.

5.31 Installation of USB driver

It is necessary to install the USB driver to execute USB communication using the (built-in USB) programming

port.

For the USB driver installation method and procedure, refer to the following manual.
— Refer to the GX Works2 Version 1 Operating Manual (Common)

5.3.2 Setting in GX Works2

1. Double-click the Connection Destination view — [Connection Destination] — [(Connection
target data name)] in the Navigation window of GX Works2.
The [Transfer Setup Connection1] is displayed.

2. Double-click [Serial USB] of the PC side I/F to display [PC side I/F Serial Setting].

3. Select [USB].

Transfer Setup Connection1

CLC IE Cont CC-Link Ethemet CLIE Field
MET/10(H)] Board Board Board
Board

== Double-click it. )

CC-Link
todule

Ethernet
Module
PC side I/F Serial Setting,

' RS-232C
linchude Fx-USB-84 / FX3L-USB-BD)

0 Seiies

Carcel |

NET(I) PLC

Board Board Jﬂ

CCIEField  Head Module
Master/Local

Modue k|

" RS-232C Ok

wﬁm

 use

Mo Specification

Setup

COM Part

COM 1 2
Tiansmission Speed [115.2Kbps v

Time Out (Sec.) [5

— — — om—
CCIE Cont CCIE Field Ethemnet CC-Link C24
NET/0H) e
5
CCIECont CCIEFeld  Ethemet CCLink 24
HET/0H]
5
Accessing Host Station B

lnghude Bl ISR A/ B2l LG D)
I g Cancel
PLL Ditect Coupled \{: L
irect Couples

\

\
Select [USB]

Connection Tes

PLC Type
e

System Image...

TEL [FACPU.

oK.

Cancel

4. Click the [OK] button to finish the setting.
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5.4 Cautions on using FA transparent function in GOT1000 Series

When monitoring circuits, device monitor, etc. or reading/writing programs in an FX3Gc PLC from GX Works2
using the FA transparent function by way of USB in the GOT1000 Series, make sure to execute the following
setting.

1. Double-click the Connection Destination view — [Connection Destination] — [(Connection
target data name)] in the Navigation window of GX Works2.
The [Transfer Setup Connection1] is displayed.

2. Double-click [Serial USB] of the PC side I/F to display [PC side I/F Serial Setting].
3. Select [USB].

Transfer Setup Connection1

resielr gl [i(D+

CLC IE Cont CC-Link Ethemet CLIE Field [ Series MET(II)
NET/AOH]  Board Board Baard Bus Board Board
Boaid DBl
m o
m( Double-click it. )
PLE side 17 'ﬂ
CCLrk  Etheret 24 GOT  CCIEField  HeadModuie
todule Module Master/Local
Modue k|

PLC Mode |FXCPU

PC side I/F Serial Setting, X
hat i | |5R, BIE:E:
@
PLE Direct Couplex U

Connection T|
PLC Type

PC side IfF Serial Setting,

@ Rszan
finclude PX-LISB4W / FX3U-ISE-BD)
" use

Setup.
COM Port COM 1 h
Transmission Speed | 115.2Kbps =

Cancel |

Mo Specification

Time Out (Sec.) [5

— —
CCIE Cont CCIE Field Ethemnet CC-Link C24 \
NETAOH) Spsten Image. .
g - Select [USB]
TEL IFXCPUL
oK
CCIECont  CCIEFeld  Ethemet CCLink 24
NETAOH) Cancel

G|

Accessing Host Station

HEEE =

4. Double-click [GOT] of the PLC side I/F to display [PLC side I/F Detailed Setting of GOT].
5. Select [FXCPU], [via GOT[direct coupled] transparent mode].

PLC side /F Detailed Setting of GOT 3]
' PLC Module/CC IE Field Ethemet Adapter
Setup
Ci |
PLC Mod( [FecFU B ﬂ

& via GOT([direct coupled) transparent mode

[ ——Select [FXCPU]
-
oym— \Select
[via GOT[direct coupled] transparent mode]

[mcas <]

T |

o -]

[Evists <]

6. Click the [OK] button to finish the setting.
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5.5 Cautions on using transparent port (2-port) function of GOT-F900
Series

UOIJONPOJIU| e

When monitoring circuits, device monitor, etc. in an FX3s PLC from GX Works2 using the transparent (2-port)
function in the GOT-F900 Series, make sure to execute the following setting.

N

1. Double-click the Connection Destination view — [Connection Destination] — [(Connection
target data name)] in the Navigation window of GX Works2.
The [Transfer Setup Connection1] is displayed.

2. Double-click [Serial USB] of the PC side I/F to display [PC side I/F Serial Setting].

saweN Jed
pue sainjes

w

3. Select [RS-232C] in setting shown below, and set [COM port] and [Transmission Speed].

SR
Transfer Setup Connection1 g_ §-
T §2
PEC sice |/F E %
Serial CCIE Cont CC-Link Ethemet CC IE Field 0 Series NET{I) PLC S
USE NEJ;;de[H] Board Board Board Bus Board Board Jj
= Double-click it. )
PLC side I1F
ﬁk Em%nex A GOT CCIE Field  Head Module 4
Module Module Malsdtzg‘lljgca\ Jj -g)
ElCMode PO 8
§
& Rs-z30 =
(include Fe-USB-Aw / FX3U-U5B-BD) onnection Channel List. @
Nuﬁl-;]gemf ication Ul — | - oo - ‘ “
b P — - Setup. FLC Direct Coupled Setting
TimeOut (Sec) [5 | TransmissionSpeed [115.2Kbps Eonneston Test
PLC Type o §
| o e  ma | -§- a8,
CCIE Cont CCIE Field Ethemet CC-Link c24 = e)
NET/10(H] System Image. o=}
i I3 S o
TEL [FXCPU).. o
Ok
CCIE Cont CCIE Field Ethermet CC-Link c24
NETHO[H] Cancel
Accessing Host Station i 6
[@X)
2
oot (0]
SR — B
g.
p=l
4. Double-click [GOT] of the PLC side I/F to display [PLC side I/F Detailed Setting of GOT]. 7
5. Select [FXCPU], [via GOT[direct coupled] transparent mode] in setting shown below and put 5
a check mark to the check box [via GOT-F900 transparent mode] . =
g.
=l

PLC side IfF Detailed Setting of GOT El

% PLC Module/CC IE Field Ethemet Adapter oK
Setup
Cancel

i

PLC Modg | FXCPU hd =0
=

392

% via GOT[direct coupled) iansparent mode (:/)
KiE] ETFEL] LTarEparent mode \Select [FXCPU] E
<

(W wia GOT-FI00 ransparent made )\\Select [via GOT[direct coupled] transparent mode]
" C24

BuLipy indu; €©  pue uonesedary OO

— B \Put a check mark to the check box
ia GOT-F900 t t mod
Bl [via ransparent mode]
[Exets ]
g&
6. Click the [OK] button to finish the setting. ‘7§
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5.6

Other Peripheral Equipment Applicability

5.6.1

Other peripheral equipment applicability

Model name Applicability Remarks

Standard monitor OS, communication driver and option OS which support the FX3S

PLC are required.

For details, refer to the GOT manual.

This series is subject to the following restrictions when connected using unsupported

standard monitor OS, communication driver or option OS.

Contents of restrictions

*  When connected using standard monitor OS, communication driver and option
OS which support the FX3G PLC
- Programming is enabled only in the function range such as instructions,

GOT1000 Series Applicable device ranges and program sizes available in both the FX3S PLC and the
FX3G PLC.

*  When connected using standard monitor OS, communication driver and option

OS which do not support the FX3G PLC

- Programming is enabled only in the function range such as instructions,
device ranges and program sizes available in both the FX3S PLC and the
FX1N PLC.

- The list editor function for MELSEC-FX is not available. When using the list
editor function for MELSEC-FX, upgrade the standard monitor OS,
communication driver and option OS to the version compatible with the FX3S
PLC.

Check the applicability of other items in the GOT manual.
The following restriction applies when connected.
Contents of restrictions
3 . . Programming is enabled only in the function range such as instructions, device
GOT-F900 Series Not available ranges and program sizes available in both the FX3S PLC and the FX1N PLC.
For applicable models, refer to the GOT manual.
For connection using the 2-port interface function, refer to Section 5.5.
The following restriction applies when connected.
Contents of restrictions
FX-10DM(-SETO) Not available Programming is enabled only in the function range such as instructions, device

ranges and program sizes available in both the FX3S PLC and the FX1N PLC.
For supported models and device ranges, refer to the FX-10DM USER'S MANUAL
(Manual No. JY992D86401).
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6. Examination of System Configuration

6.1 Configuration of a Whole System

The configuration of a whole system is shown below as an example.

s Configuration of a whole system N\
Display module Memory cassette Expansion boards
,,,,, i i
[ ] —3
PR O
G068 @

Connector conversion adapter [ Main unit |

6.1.1 Expansion board/connector conversion adapter/memory cassette system
configuration

One expansion board or connector conversion adapter, and one memory cassette can be connected.
The figure below shows the combination of each product and the available connection positions.

» 1st position: An expansion board, connector conversion adapter, display module or memory cassette can
be connected.

* 2nd position: A display module or memory cassette can be connected.

Connect a connector
conversion adapter to the
1st position of the BD slot.
The FX3s-5DM or
FX3G-EEPROM-32L
can be connected to the
2nd position.

| BD [ 2nd position

| FX3s-5DM, FX3G-EEPROM-32L

When the 1st position is used by
an expansion board or connector

|BD | 1st position]

conversion adapter, * FX3G-4EX-BD * FX3G-2EYT-BD
the FX3G-EEPROM-32L can be * FX3G-232-BD * FX3G-422-BD
connected to the 2nd position. * FX3G-485-BD * FX3G-485-BD-RJ

* FX3G-2AD-BD * FX3G-1DA-BD

* FX3G-8AV-BD * FX3s-5DM

* FX3G-EEPROM-32L
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6.1.2

Restrictions in the use of the FX3G-422-BD

When connecting a device (such as GOT) which consumes an internal 5 V DC to each of the RS-422 port
built in the main unit and the FX3G-422-BD at the same time, avoid continuous use of either device.
If both devices are used continuously, their life may be shortened due to heat generation.

<Configuration example>

RS-422 port built-in main unit + GT1020LBL (5 V DC type)
FX3G-422-BD + GT1020LBL (5 V DC type)

Avoid continuous use of two GT1020LBL (5 V DC type) units.

Special adapter system configuration

One special communication adapter and one special analog adapter can be connected.
A connector conversion adapter is required to use special adapters.

Connect a connector
conversion adapter.

Communication
special adapter

Analog
special adapter

»| (»y

L _|* FX3u-4AD-ADP » FX3u-4DA-ADP * FX3u-3A-ADP
Max. 1 unit|« FX3U-4AD-PT-ADP + FX3U-4AD-PTW-ADP « FX3U-4AD-PNK-ADP
» FX3uU-4AD-TC-ADP

IMaX- 1 unitf« FX3U-232ADP(-MB) * FX3U-485ADP(-MB) * FX3U-ENET-ADP*1 |

*1.  When using the FX3U-ENET-ADP, connect it to the last adapter position (leftmost position).
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7.

Installation In Enclosure

DESIGN PRECAUTIONS AWARN ING

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure.

Otherwise, malfunctions may cause serious accidents.

1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

3) If an overload of the 24 V DC service power supply occurs, the voltage automatically drops, inputs in the PLC are disabled, and all
outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

4) Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe
machinery operation in such a case.

DESIGN PRECAUTIONS AC AUTION

» Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the control line at least
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install module so that excessive force will not be applied to peripheral device connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

SECURITY PRECAUTIONS AWARN ING

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.

INSTALLATION PRECAUTIONS AWARNING

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.
Failure to do so may cause electric shock or damage to the product.

53

-_—

uonoNpoU|

N

saweN Jed
pue sainjes

w

uonoNpoU|
1onpoid

suoneoyoads e

s8oIne(]

lessyduad
pue uoisiep, €N

()]

uopeinbyuo)
wayshAs

uonejlelsu|

Bunin
Aiddng Jamod

BuLipy indu; €©  pue uonesedary OO

A
ubH ©

sJe)unon

paadg-




FX3s Series Programmable Controllers 7 Installation In Enclosure
User's Manual - Hardware Edition

INSTALLATION PRECAUTIONS AC AUTION

Use the product within the generic environment specifications described in Section 4.1 of this manual.

Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt air, Cl2, H2S, SO2 or NO2),
flammable gas, vibration or impacts, or expose it to high temperature, condensation, or rain and wind.

If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage may occur.
Do not touch the conductive parts of the product directly.

Doing so may cause device failures or malfunctions.

Install the product securely using a DIN rail or mounting screws.

Install the product on a flat surface.

If the mounting surface is rough, undue force will be applied to the PC board, thereby causing nonconformities.
Make sure to affix the expansion board with tapping screws.

Tightening torque should follow the specifications in the manual.

If the screws are tightened outside of the specified torque range, poor connections may cause malfunctions.
When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Be sure to remove the dust proof sheet from the PLC's ventilation port when installation work is completed.
Failure to do so may cause fire, equipment failures or malfunctions.

Connect the peripheral device cables securely to their designated connectors.

Loose connections may cause malfunctions.

Connect the display module, memory cassette and expansion board securely to their designated connectors.
Loose connections may cause malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices.

Failure to do so may cause device failures or malfunctions.

- Peripheral devices, display module, expansion boards, special adapters and memory cassette

Connect the memory cassette securely to the appropriate connector.

Loose connections may cause malfunctions.

Installing the cassette in a raised or tilted posture can also cause malfunctions.

WIRING PRECAUTIONS AWARN ING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.

Failure to do so may cause electric shock or damage to the product.

Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work.

Failure to do so may cause electric shock.

The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit.
Doing so may cause damage to the product.

Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a wire 2 mm? or thicker.

Do not use common grounding with heavy electrical systems (refer to Section 8.3).

Connect the AC power supply wiring to the dedicated terminals described in this manual.

If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly.

Please wire using the correct polarity.

Connect the DC power supply wiring to the dedicated terminals described in this manual.

If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

Do not wire vacant terminals externally.

Doing so may damage the product.

When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.

Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire to the main unit in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.

- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each terminal.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that the screwdriver
does not touch the partition part of the terminal block.

Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the end of strand wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
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71 Installation location =
g
S
Use the PLC under the environmental conditions complying with the generic specifications (Section 4.1). S
Notes
* Keep a space of 50 mm (1.97") or more between the unit main body and another device or structure. 2
Install the unit as far away as possible from high-voltage lines, high-voltage devices and power equipment. Failure to do so may cause
fire, equipment failures or malfunctions. I
* To prevent temperature rise, do not install the PLC on a floor, a ceiling or a vertical surface. ; =
Install it horizontally on a wall as shown in Subsection 7.1.1. % §
83
o
7.1.1 Installation location in enclosure
- 3
=7
g o
\ _ _ gg
2
=)
\ Y 4 2
=)
g
\ 5
@
38
o
—~
7.1.2 Space in enclosure 6
92
Special adapter can be connected on the left sides of the main unit. %%
. . . . < &
If you intend to add special adapter in the future, keep necessary spaces on the left sides. s
=
=3

=]

FX3s Series
main unit
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7.2

Examination for Installing Method in Enclosure

Examine the installation location of PLC in consideration of the environmental conditions (generic
specifications).
The PLC can be installed by the following two methods.

. Installing on DIN rail

* The PLC can be installed on a DIN46277 rail (35 mm (1.38") wide).
* The PLC can be easily moved and removed.

* The PLC is installed higher by the height of the DIN rail.
— For details on the procedures on mounting and removing the DIN rail, refer to Section 7.3.

. Direct installing (with screws)

* The PLC can be installed directly in the enclosure with M4 screws.
— For the mounting hole pitch, refer to Section 7.4.

7.3  Procedures for Installing on and Detaching from DIN Rail
The main unit can be installed on a DIN46277 rail (35 mm (1.38") wide).
7.3.1 Preparation for installation

. Connecting extension devices

Some extension devices must be mounted on the main unit before the unit is installed in the enclosure.

* Mount the special adapter or connector conversion adapter (FX3s-CNV-ADP) on the main unit before
installing the main unit to the enclosure.

* The expansion boards, display module and memory cassette can be fitted to the main unit after it is
installed.

. Affixing the dust proof sheet

The dust proof sheet should be affixed to the ventilation port before beginning the installation and wiring work
Be sure to remove the dust proof sheet when the installation and wiring work is completed.
— For the affixing procedure, refer to the instructions on the dust proof sheet.
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7.3.2 Installation of main unit

UOIJONPOJIU| e

The main unit must be installed before installing a special adapter or connector conversion adapter (FX3s-
CNV-ADP) on the enclosure.
— For the connection procedure, refer to Subsection 7.5.3 and Subsection 7.5.4.

N

Installation procedure

Push out all DIN rail mounting hooks (A in the
right figure). ot !J e o
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Fit the upper edge of the DIN rail mounting
groove (B in the right figure) onto the DIN rail.
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Lock the DIN rail mounting hooks (C in the following figure) while pressing
the PLC against the DIN rail.
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7.3.3 Removal of main unit

Removal procedure

Open the terminal block cover, and remove the
lower terminal block cover (A in the right figure).

Disconnect the connecting cables (including
expansion board and special adapters).

Insert the tip of a flathead screwdriver into the

hole of the DIN rail mounting hook (B in the right
figure).

This step also applies for the DIN rail mounting hooks of the
special adapters.

Move the flathead screwdriver as shown in the

right figure to draw out the DIN rail mounting
hooks of all devices.

Remove the product from the DIN rail (C in the
right figure).

Push in the DIN rail mounting hooks (D in the rﬁ
right figure).
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7.4 Procedures for Installing Directly (with M4 screws) 5
The product can be installed directly in the enclosure (with screws). s
7.41 Hole pitches for direct mounting 2
The product mounting hole pitches are shown below. ;E’§
zc
1. Main unit (A) 38
83
Unit: mm (inches) e
4(0.16 )>|- -|< w -|<4 (0.167) Model name Mounting hole pitch (W)
¥ i ] FX3S-10MR/ES 3
i P o FX3S-10MT/ES E
| 1| 8 FX3S-10MT/ESS g8
| A ol o > 4
i | o FX3S-10MR/DS 5
: : | &
! D ¥ FX3S-10MT/DS
"""""""""""" T FX3S-10MT/DSS 52 (2.05)
= FX3S-14MR/ES ' 4
S FX3S-14MT/ES 2z
< S
FX3S-14MT/ESS E:
QO
FX35-14MR/DS g
FX3S-14MT/DS ¢
FX3S-14MT/DSS
A 5
FX3S-20MR/ES
FX3S-20MT/ES g5%
253
FX3S-20MT/ESS 8383
67 (2.64") 30
FX3S-20MR/DS 2
FX3S-20MT/DS
FX3S-20MT/DSS 6
FX3S-30MR/ES(-2AD) oo
FX3S-30MT/ES(-2AD) sz
FX3S-30MT/ESS(-2AD) e 3
92 (3.63") s
FX3S-30MR/DS S
FX3S-30MT/DS
FX3S-30MT/DSS
2. Special adapter (B) zZ
. . 5
Unit: mm (inches) §-
2.5(0.17) W Model name Mounting hole pitch (W)
FX3U-4AD-ADP
A el FX3U-4DA-ADP 8
' i . FX3U-3A-ADP
N b FX3U-4AD-PT-ADP =37
- A FX3U-4AD-PTW-ADP 15.1 (0.6") 523
i Bl B 3%
B e FX3U-4AD-PNK-ADP PES
= FX3U-4AD-TC-ADP £38
! | FX3U-232ADP(-MB) <g
; PR’ FX3U-485ADP(-MB)
1 1
R — FX3U-ENET-ADP 20.5 (0.81") 9
5)
=2
=
é.
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7.4.2

Example of mounting hole pitches

The figure below shows an example when the FX3s-30MT/ES, FX3s-CNV-ADP and FX3u-232ADP(-MB) are
used.

151 186
(9.6") (0.747) 92 (3.63"7) Unit: mm (inches)
2
'_A_l_l
I 4
2iai® P
&3 5|5
1§ 181 FX3s-30MTES |iw|o
EEr NE
PR R !
1 L S .. i
1P
7.4.3 Installation of main unit
Mount the special adapters and connector conversion adapter (FX3s-CNV-ADP) on the main unit before
installing the unit in the enclosure.
— For the connection procedure, refer to Subsection 7.5.3 and Subsection 7.5.4.
Installation procedure
Make mounting holes in the mounting surface
according to the external dimensions diagram.
Fit the main unit (A in the right figure) based on the
holes, and secure it with M4 screws (B in the right
figure).
The positions of screws, refer to Subsection 7.4.1.
7.5 Connecting Methods for Main Unit and Extension Devices
This section explains the connecting methods for extension devices.
7.5.1 Connection of extension devices

This subsection explains the method for connecting the main unit, expansion board, connector conversion
adapter and special adapters using the connection configuration example shown below.

Example of configuration

Connector
Special  conversion Expansion
adapter adapter board
[ I [ |
FX3s Series
main unit

Connecting Connecting Connecting
method C method B method A

— For the connection method A, refer to Subsection 7.5.2.
— For the connection method B, refer to Subsection 7.5.3.
— For the connection method C, refer to Subsection 7.5.4.
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7.5.2 Connecting method A - connection of expansion board =
o
This subsection explains how to connect the expansion board to the main unit. é
Connection procedure
Remove the top cover (A in the right 5
o]
figure) from the front face of the main unit. zE
59
S8
2"
Connect the expansion board to the
option connector (B in the right figure). 4
H
c
5'§§-
Fix the expansion board (D in the right %23
figure) to the main unit with M3 tapping
screws (C in the right figure) supplied as
accessories of the expansion board. 6
« Tightening torque: 0.3 to 0.6 Nem &g
ac
= 3
:

uonejlelsu|
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7.5 Connecting Methods for Main Unit and Extension Devices

7.5.3

Connecting method B - connection of connector conversion adapter

This subsection explains how to connect the connector conversion adapter to the main unit.

Connection procedure

Remove the top cover (A in the right
figure) from the front face of the main unit.

Connect the connector conversion

adapter (board) to the option connector
(B in the right figure) as shown in the right
figure, and fix it with M3 tapping screws
(C in the right figure) supplied as
accessories of the connector conversion
adapter.

» Tightening torque: 0.3 to 0.6 N°m

— Proceed to the step 4 when using the AC power type
main unit.
— Proceed to the step 3 when using the DC power type
main unit.

Attach the connector cover provided on

the DC power type connector (D in the
right figure) to the AC power type
connector (E in the right figure).

\
K

LN

\\%%\\\\\\\\\
A\

\

Connect the connector conversion adapter (main body) to the connector
(F in the follow figure) provided on the connector conversion adapter (board)

as shown in the follow figure.

[In the case of AC power type main unit]

[In the case of DC power type main unit]
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754

Fix the connector conversion adapter (main body) to the main unit with M3

tapping screws (G in the follow figure) supplied as accessories of the
connector conversion adapter.

» Tightening torque: 0.3 to 0.6 N°m
Caution

Mounting holes to be used vary depending on the power type of the main unit.
Make sure to connect the connector conversion adapter (main body) using the proper mounting holes. The
main unit may be damaged if the proper mounting holes are not used.

[In the case of AC power type main unit] [In the case of DC power type main unit]

R s B

Connecting method C - connection of special adapter

This subsection explains how to connect the special adapter to the main unit.
When connecting the special adapter, it is necessary to attach the connector conversion adapter before the
special adapter using the method described in the preceding subsection.

Connection procedure

Slide the special adapter connecting hooks
(A in the right figure) of the main unit.

When adding a special adapter to the special adapter
that has been connected to the connector conversion
adapter, read "connector conversion adapter” as
"special adapter." (This applies to the following steps.)

Connect the special adapter (B in
the right figure) to the connector

conversion adapter as shown in the
right figure.

Slide the special adapter connecting
hooks (A in the right figure) of the
connector conversion adapter to

secure the special adapter (B in the
right figure).
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7.6  Application of labels

The label is packed together with the expansion board (FX3G-485-BD, FX3G-485-BD-RJ, FX3G-8AV-BD).
Place it in a position where it can be seen easily for simple reference.

7.6.1  Application of Station No. label (FX3G-485-BD)

The station No. label is packed together with the FX3G-485-BD.
Place it in a position where it can be seen easily for simple reference (as shown in the figure below).

Uy VRBEINIL
Network Station No.

A

[Station 8 [5-3 [
iy H
$-10
Station 11 [s1] e A

m s U || Ucarp s =@ U [ Urrg

| Station 13 [5-13 E@@@@@ E@@@@@‘ﬂ

| Station 14 [s44| OOOOO

Station 15 [515 [

When the memory cassette  When the memory cassette
is not used together is used together

7.6.2 Application of Station No. label (FX3G-485-BD-RJ)

The "station No." label is packed together with the FX3G-485-BD-RJ.
Place it in a position where it can be seen easily for simple reference (as shown in the figure below).

Uy RBREINIL
| Station 1 [[S- 1]
| Station 2 [5- 2|
| Station 4 [5- 4|
mg
| Station 6 |
[Station 8 |5 4] U ol Frioo
m% tpAR| =L 0PEN
Eetao L s 2
| _Station 12 |5-12| o B =l
== === 1
| Station 14 |5-14] i
[Station 15 (575 L S
when the memory cassette ~ when the memory cassette
is not used together is used together
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7.6.3 Application of trimmer layout Label (FX3G-8AV-BD)

UOIJONPOJIU| e

The trimmer layout label is packed together with the FX3G-8AV-BD.
Adhere it in a position where it can be seen easily for quick reference (as shown in the figure below).

FX3G-8AV-BD VOLUME LABEL

Y818D63201A

N

FX3G-8AV-BD

|

SsauwieN ped
pue seines

w

VRO
VR4

1onpoid

uonoNpoU|

suoneoynads

$901A9(Q

lessyduad
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;A
Preparation for Wiring and Power Supply Wiring

Procedures

8.

DESIGN PRECAUTIONS AWARN ING

1)

N
-

w
~

~
=

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure.
Otherwise, malfunctions may cause serious accidents.

Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

If an overload of the 24 VV DC service power supply occurs, the voltage automatically drops, inputs in the PLC are disabled, and all
outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe
machinery operation in such a case.

DESIGN PRECAUTIONS AC AUTION

» Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the control line at least
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install module so that excessive force will not be applied to peripheral device connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

SECURITY PRECAUTIONS AWARN ING

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.
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WIRING PRECAUTIONS AWARN ING

* Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.
Failure to do so may cause electric shock or damage to the product.

* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work.
Failure to do so may cause electric shock.

* The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

N

saweN Jed
pue sainjes

w

+ Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit. %g
Doing so may cause damage to the product. =S

» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a wire 2 mm? or %‘H
thicker. >
Do not use common grounding with heavy electrical systems (refer to Section 8.3).

+ Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out. 4

* Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly. 1%
Please wire using the correct polarity. E

» Connect the DC power supply wiring to the dedicated terminals described in this manual. =
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out. %”-

* Do not wire vacant terminals externally. @

Doing so may damage the product.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

()]

* Make sure to properly wire to the main unit in accordance with the following precautions. ou<
; . ) ; L= . @ DD
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. 53 @,
- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each terminal. ) g%
- The disposal size of the cable end should follow the dimensions described in the manual. =2
- Tightening torque should follow the specifications in the manual.
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that the screwdriver
does not touch the partition part of the terminal block. 6
* Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. X%
- The disposal size of the cable end should follow the dimensions described in the manual. é” &
- Tightening torque should follow the specifications in the manual. ﬁ 3
- Twist the end of strand wire and make sure that there are no loose wires. 5
- Do not solder-plate the electric wire ends. >
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. 7
2
Q-
o
=
=)
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8.1

Preparation for Wiring

8.1.1

Wiring procedures

Before starting wiring work, make sure that the main power is off.

Prepare the parts for wiring.

Prepare the solderless terminals and cables necessary for wiring.
— For details, refer to Section 8.2.

Wire the power supply terminals.

In the case of AC power type
« Connect the power supply to the terminals [L] and [N].

In the case of DC power type

» Connect the power supply to the terminals [®] and [©)].
Provide the power supply circuit with the protection circuit shown in this subsection.
— For details, refer to Section 8.4.

Wire the ground terminal [[ £ ]] at a grounding resistance of 100 Q or less
(Class D).
Connect a class D ground wire to the terminal.

— For details, refer to Section 8.3 and Section 8.4.

Wire the input [X] terminals.

For input, select sink or source input by the following connection.

In the case of AC power type

» For sink input, connect the [24V] and [S/S] terminals.
» For source input, connect the [0V] and [S/S] terminals.
In the case of DC power type

» For sink input, connect the [®] and [S/S] terminals.

» For source input, connect the [©)] and [S/S] terminals.

Connect sensors and switches to the terminals.
— For details, refer to Chapter 9.

Wire the output [Y] terminals.

Connect loads to the terminals.
— For details, refer to Chapter 12.
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8.2 Cable Connecting Procedures 5
o
Q.
S
The cable connecting procedures are explained below. g
8.2.1 Terminal block [Main unit] 2
The terminal block of main unit is the M3 screw. §§
— For the terminal block of a built-in analog input, refer to Chapter 11. gz)%
30
. - . . @D D
1. Terminal block screw size and tightening torque °3
The terminal block screw and tightening torque is shown below.

Product Terminal screw Tightening torque 3
Main unit M3 0.5t0 0.8 N'm 530
28
2. Wire end treatment 8%

The solderless terminal size depends on the terminal screw size and wiring method. >

- Use solderless terminals of the following size.

- Tighten the terminals to a torque of 0.5 to 0.8 Nem. 4
Do not tighten terminal screws with a torque outside the above-mentioned range. Failure to do so may @
cause equipment failures or malfunctions. S

* When one wire is connected to one terminal g—’—
Terminal Crimp ?
$3.2 (0.137) screw terminal

6.2 mm (0.24") 5

or less g E 5

S5 4.
$3.2(0.13") 855
R
6.2 mm (0.24") Zﬁ U sy
or less
<Reference> 6
(X
Terminal manufacturer Type No. Applicable cable Certification Pressure bonding tool %é’
FV1.25-B3A AWG22 to 16 , €3
J.S.T. Mfg. Co., Ltd. UL Listed YA-1 (J.S.T. Mfg. Co., Ltd.) 2
FV2-MS3 AWG16 to 14 S
+ When two wires are connected to one terminal”’ 7
$3.2 (0.137) _ ,
. I Terminal Crimp 2
6.2 mm (0.24") screw terminal &
orless =
6.3 mm (0.257) S
or more
$3.2 (0.137)
6.2mm (0.24") N
or less Terminal i
6.3 mm (0.25") 23
or more o8
£5
o
= Q
<Reference> =
Terminal manufacturer Type No. Applicable cable Certification Pressure bonding tool 9
J.S.T. Mfg. Co., Ltd. FV1.25-B3A AWG22 to 16 UL Listed YA-1 (J.S.T. Mfg. Co., Ltd.) =
o
*1. To adapt the LVD directive (EN61010-2-201:2013) of the EC directive, avoid the wiring with two wires ;
to the built-in terminal, and take an appropriate action such as adding an external terminal. e
«

For the time of compliance with the LVD directive (EN61010-2-201:2013), refer to Requirement for
Compliance with LVD directive.
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8.2.2

Terminal block (for European) [expansion board and special adapters]

The expansion boards and special adapters of a terminal block type have terminal blocks for European.

. Applicable products

Classification Model name
Expansion board |FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-485-BD, FX3G-2AD-BD, FX3G-1DA-BD

FX3U-485ADP(-MB), FX3U-4AD-ADP, FX3U-4DA-ADP, FX3U-3A-ADP, FX3U-4AD-PT-ADP, FX3U-4AD-PTW-ADP,
FX3U-4AD-PNK-ADP, FX3U-4AD-TC-ADP

Special adapters

. Compliant electric wires and tightening torque

Electric wire size Tightening
(stranded wire/solid wire) torque End treatment
L 0.3 to 0.5 mm? » Remove the coating of the stranded wire, twist the core
One electric wire (AWG 22 to 20) wires, and connect the wires directly.
* Remove the coating from the solid wire, and connect the wire
Two electric wires | 0.3 mm? (AWG 22)x2 directly.
) 0.22t0 0.25 Nm |+ Bar terminal with insulating sleeve (recommended product)
. ~|0.3t00.5mm Al 0.5-8WH: Phoenix Contact
Bar te.rmlnal with | (AWG 22 to 20) . _ + Caulking tool
insulating sleeve | (Refer to the following outline CRIMPFOX 6'': Phoenix Contact
drawing of bar terminal.) o )
(CRIMPFOX 6T-F “: Phoenix Contact)

*1. Old model name: CRIMPFOX ZA 3
*2. Old model name: CRIMPFOX UD 6

. Treatment of electric wire ends

Treat the ends of stranded wires and solid wires without coating or using bar terminals with insulating sleeve.
Tighten the terminals to a torque of 0.22 to 0.25 Nem.

Do not tighten terminal screws with a torque outside the above-mentioned range. Failure to do so may cause
equipment failures or malfunctions.

» Treatment of stranded wires and solid wires without coating « Stranded wire/solid wire

- Twist the ends of stranded wires tightly so that loose wires will not stick j
out.
9

- Do not solder-plate the electric wire ends. (0.36")

» Treatment using bar terminal with insulating sleeve
It may be difficult to insert the electric wire into the insulating sleeve )
Insulating sleeve Contact area

depending on the thickness of the electric wire sheath. Select the electric (Crimp area)
wire referring to the outline drawing. @I t J
<Reference> K (% mZ”J)
Manufacturer Model name Caulking tool (2061 Tr)n 14 mm (0.56")

3
_ 5
CRIMPFOX 63
(or CRIMPFOX 6T-F %)

* Bar terminal with insulating sleeve

Phoenix Contact Co., Ltd Al 0.5-8WH

*3. Old model name : CRIMPFOX ZA 3
*4. Old model name : CRIMPFOX UD 6

. Tool

For tightening the terminal, use a commercially available small screwdriver
having a straight form that is not widened toward the end as shown right.

With
Note straight tip
If the diameter of screwdriver grip is too small, tightening torque will not be 0.4 mm 25mm

able to be achieved. To achieve the appropriate tightening torque shown in (0.027) (0.1 )
the table above, use the following screwdriver or appropriate replacement

(grip diameter: approximately 25 mm (0.98")).

<Reference>
Manufacturer Model name
Phoenix Contact Co., Ltd SZS 0.4x2.5
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8.2.3 Grounding terminal of the FX3G-485-BD-RJ

UOIJONPOJIU| e

The grounding terminal of the FX3G-485-BD-RJ is a terminal blocks for Europe.
1. Applicable cables

Electric wire size
AWG 20 to 16

N

2. Treatment of electric wire ends

saweN Jed
pue sainjes

* When using a stranded cable or solid cable as it is
- Twist the end of the stranded cable so that loose wires will not stick out.
- Do not solder-plate the end of the cable.

w

30
g8
se

§“.

Approx. 6 mm

(0.24") 4
3. Tightening torque %’
Set the tightening torque to 0.5 to 0.6 Nem. §
Do not tighten terminal screws with a torque outside the above-mentioned range. s
Failure to do so may cause equipment failures or malfunctions. ?
Caution 5
When tightening a grounding terminal, use a screwdriver suitable for the terminal screw. The screwdriver O3s
which does not suit the thread groove is used, tightening torque will not be able to be achieved. To achieve §'§' ‘§
the appropriate tightening torque shown in the above, use the following screwdriver or an appropriate ° ig
[o%

replacement.

<Reference>

Manufacturer Model name
Phoenix Contact Co., Ltd SZF 1-0.6x3.5
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8.2.4 Grounding terminal of the FX3u-ENET-ADP

The grounding terminal of the FX3U-ENET-ADP is a M2.5 screw.

1. Applicable cables

Electric wire size

0.5 to 1.5 mm?2 (AWG 20 to 16)

2. Treatment of electric wire ends
* When using a stranded cable or solid cable as it is
- Twist the end of the stranded cable so that loose wires will not stick out.
- Do not solder-plate the end of the cable.

Approx. 8 mm
(0.31")

3. Tightening torque
Set the tightening torque to 0.4 to 0.5 Nem.
Do not tighten terminal screws with a torque outside the above-mentioned range.
Failure to do so may cause equipment failures or malfunctions.

Caution

When tightening a grounding terminal, use a screwdriver suitable for the terminal screw. The screwdriver
which does not suit the thread groove is used, tightening torque will not be able to be achieved. To achieve
the appropriate tightening torque shown in the above, use the following screwdriver or an appropriate

replacement.
<Reference>

Manufacturer Model name Model number
Weidmuller Interface GmbH & Co. KG SDIK PHO 9008560000
Weidmuller Interface GmbH & Co. KG SD 0.6x3.5x100 9008330000
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8.3 Grounding

UOIJONPOJIU| e

Ground the PLC as stated below.
» Perform class D grounding. (Grounding resistance: 100 Q or less)

* Ground the PLC independently if possible.
If it cannot be grounded independently, ground it jointly as shown below.

N

gd
s
Other Other Other ZS
PLC equipment PLC equipment PLC equipment % 2
I I \/ * 32
Independent grounding Shared grounding Common grounding 3
Best condition Good condition Not allowed 5
= =
g8
Extension devices of PLC (except expansion board and special adapter) §2
o
e e - — 1 S
| PLC |
| Special Expansion . . | Other
i adapter board Main unit | equipment
| |

I—-
suoneoynads

Independent grounding
Class D grounding

(grounding resistance: 100 Q or less) 5
. . 2 o
* Use ground wires thicker than AWG14 (2 mm*<). E=4)
[og=gc]
» Position the grounding point as close to the PLC as possible to decrease the length of the ground wire. @ gg
o
9L
=
<§".
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8.4 Examples of External Wiring [AC power type]

24V DC service power supply of the main unit can be used as a power supply for loads.
100 to 240 V AC

(<)
—/
Breaker
Power ON
PL MC
R g ®
In the case of sink input wiring MC
Emergency
! sto
Main unit R R — P
~ = L
= T
= T l:l < Class D grounding
MC MC

| !

Power supply for load
connected to PLC output
| J
For details on emergency stop
operation, refer to "DESIGN
PRECAUTIONS" at "Safety
Precautions" field.

In the case of source input wiring

o ———— r --------------- 1
Input | I
impedance ! %/\? *2 ov |
[ 1
[ *2 24V 1
COMO =24V |
YO ——= = Ly s R JI
| Load Fuse
*[comsl—
\_,%,7 ]
Y7 Load

*1. Connect the AC power supply to the L and N terminals (in any case of 100 V AC system and 200 V AC
system).
As for the details, see "WIRING PRECAUTIONS" at "Safety Precautions" field.

*2.  The "0V" and "24V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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8.5 Examples of External Wiring [DC power type] 5
o
o
g
24V DC S
1
Circuit protector 2
Power ON o
9
PL | mc 3
@ o
In the case of sink input wiring MC
Emergency 3
S - ] sto
Main unit 1 *1 1 fommmmmmes P _
— =] ® ! 23
u T Class D i ag
L grounding ! 58
o
i MC MC
- | |
- 4
[ Power supply for load
. connected to PLC output ©®
"""""""""" o | | 8
1 =h
—1 : For details on emergency stop §.
I operation, refer to "DESIGN 3
Sp— : PRECAUTIONS" at "Safety
! Precautions" field.
: 5
! In the case of source input wiring os
v . =5 8.
Input i ! Gg‘l : 8 g%
i = 25
impedance L N Class D [ 2
COMO ! = | L grounding !
YO —= = :_ S ' i
Load Fuse 1 | J : 6
1 —{sis | o2
——{coms}— L }*2 : 5%
I — I . 1 S
g 5 Y7 ™ oad E e e S R 4 =
*1. Connect DC power to [+] and [-] terminals. 7
As for the details, see "WIRING PRECAUTIONS" at "Safety Precautions" field. 5
*2. Do not connect with vacant terminal. ;f
=
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Input Wiring Procedures

9.

DESIGN PRECAUTIONS AWARN ING

1

N
-

w
~

B
=

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure.
Otherwise, malfunctions may cause serious accidents.

Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

If an overload of the 24 V DC service power supply occurs, the voltage automatically drops, inputs in the PLC are disabled, and all
outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe
machinery operation in such a case.

DESIGN PRECAUTIONS AC AUTION

* Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the control line at least
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install module so that excessive force will not be applied to peripheral device connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

SECURITY PRECAUTIONS AWARN I N G

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.
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WIRING PRECAUTIONS AWARN ING

* Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.
Failure to do so may cause electric shock or damage to the product.

* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work.
Failure to do so may cause electric shock.

* The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

N

saweN Jed
pue sainjes

w

+ Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit. %g
Doing so may cause damage to the product. =S

» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a wire 2 mm? or %‘H
thicker. >
Do not use common grounding with heavy electrical systems (refer to Section 8.3).

+ Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out. 4

* Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly. 1%
Please wire using the correct polarity. E

» Connect the DC power supply wiring to the dedicated terminals described in this manual. =
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out. %”-

* Do not wire vacant terminals externally. @

Doing so may damage the product.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

()]

* Make sure to properly wire to the main unit in accordance with the following precautions. ou<
; . ) ; L= . @ DD
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. 53 @,
- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each terminal. ) g%
- The disposal size of the cable end should follow the dimensions described in the manual. =2
- Tightening torque should follow the specifications in the manual.
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that the screwdriver
does not touch the partition part of the terminal block. 6
* Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. X%
- The disposal size of the cable end should follow the dimensions described in the manual. é” &
- Tightening torque should follow the specifications in the manual. ﬁ 3
- Twist the end of strand wire and make sure that there are no loose wires. 5
- Do not solder-plate the electric wire ends. >
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. 7
g
)
=)
=
=)
=3
ERK
@l
og
gi =
<s
o
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9.1

Before Starting Input Wiring

9.1.1

Sink and source input

The input terminals (X) of the main unit are common to sink/source input of 24 VV DC internal power.

. Differences between the sink input circuit and the source input circuit

+ Sink input [-common]
Sink input means a DC input signal with current-flow from the input

|
~ L
(X) terminal. When a sensor with a transistor output is connected, N N é
NPN open collector transistor output can be used. I
[ 24V A
ov J
—1 SIS

+ Source input [+common]
Source input means a DC input signal with current-flow into the input |I_
(X) terminal. When a sensor with a transistor output is connected, N\ N 5
PNP open collector transistor output can be used. ’ I

2. Method of switching between sink/source input

To switch the input type to sink or source input, wire the [S/S] terminal to the [0V] or [24V] ([-] or [+]) terminal.

* In the case of AC power type
- Sink input: [24V] terminal and [S/S] terminal are connected.
- Source input: [0V] terminal and [S/S] terminal are connected.
— For wiring examples, refer to Subsection 9.2.3.
* In the case of DC power type
- Sink input: [+] terminal and [S/S] terminal are connected.

- Source input: [-] terminal and [S/S] terminal are connected.
— For wiring examples, refer to Subsection 9.2.4.

. Cautions for using

Mixed use of sink/source inputs.
It is possible to set all input terminals (X) of the main unit to either sink input or source input mode.
However, a mixture of sink and source input terminals cannot be set within a single unit.

Differences from FX1s PLCs in input specifications (reference)

Sink input type only FX1s PLCs (manuals in Japanese are supplied) and sink/source input type FX1s PLCs
(manuals in English are supplied) have different model names.

* For sink input type only FX1s PLCs, the [S/S] terminal and the [24V] terminal are connected internally,
unlike in FX3s PLCs.
When replacing a sink input type only FX1s PLC with a FX3s PLC, short-circuit the [S/S] and [24V]
terminals, and use the [0V] terminal of the FX3s as the [COM] terminal of the FX1s for wiring.

» Sink/source input type FX1s PLCs are configured in sink or source input mode using external wiring in the
same way as FX3s PLCs.
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9.2 24V DC input (Sink and source input type) 5
o
This section explains handling of 24 V DC inputs in the main unit, precautions on input device connection, and g
external wiring examples.
— For the input specifications, refer to Section 4.3.
— For specifications and wiring examples of the built-in analog inputs, refer to Chapter 11. 2
Sa
9.21 Handling of 24 V DC input zE
&
3
1. Input terminals
Sink input 1 Fuse 3
When a no-voltage contact or NPN open collector transistor &3 L ==
output is connected between an input (X) terminal and the [0V] = N =~ gg
terminal and the circuit is closed, the input (X) turns on. S/IS 1100 to 240 V AC 59
Then, the input display LED lights. S
w
E
g
5
I *Input impedance
Source input L Fuse 12
When a no-voltage contact or PNP open collector transistor ~ L Egg
output is connected between an input (X) terminal and the = N ~ 839
[24V] terminal and the circuit is closed, the input (X) turns on. S/IS 100 to 240 V AC 23
Then, the input display LED lights. oV
24V
| 6
o X000 g%’
< X001 gg
A z g
1
X007 —
I *Input i d
RUN terminal setting nputimpedance 7
X000 to X017 (up to the largest input number in the main unit ') of the main unit can be used as RUN input z
terminals by setting parameters. iy
o
*1. X000 to X005 in the FX3s-10M main unit, X000 to X007 in the FX3s-14M] main unit and X000 to >
X013 in the FX3s-20M main unit
— For the functions of the RUN terminals, refer to Subsection 14.2.1. 8
2. Input circuit 555
Function of input circuit a9s
The primary and secondary circuits for input are insulated with a photocoupler, and the second circuit is =I5
provided with a C-R filter. <3

The C-R filter is designed to prevent malfunctions caused by chattering of the input contact and noise from
the input line.
There is a delay of approx. 10 ms in response to input-switching from ON to OFF and from OFF to ON.

Change of filter time

X000 to X017 have digital filters, and the filter time can be changed in increments of 1 ms in the range from 0
to 15 ms through special data register (D8020). When 0 is specified for the time, the input filter values are set
as shown in the following table.

Bunipn Induj

Input number Input filter value when 0 is specified 1 0
X000, X001 10 pus g%
X002 to X007 50 ps ?:n“_(;(ﬂ
X010 to X017 200 ps ‘3
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9.2.2

. Input sensitivity

The PLC input current and input sensitivity are shown in the following table.
When there is a series diode or resistance at the input contact or there is a parallel resistance or leakage
current at the input contact, wire the terminals in accordance with the Subsection 9.2.2.

Item X000 to X007 | X010 to X017
Inbut signal voltage AC power type: 24 VDC + 10 %
putsig 9 DC power type: 20.4-26.4 V DC
Input signal current 7 mA 5 mA
ON 4.5 mA or more 3.5 mA or more
Input sensitivity current
OFF 1.5 mA or less

Instructions for connecting input devices

. In the case of no-voltage contact

The input current of this PLC is 7 mA/24 V DC. (5 mA/24 V DC in X010 or later)

Use input devices applicable to this minute current.
If no-voltage contacts (switches) for large current are used, contact failure may occur.

Input number Input current
X000 to X007 7 mA/24V DC
X010 to X017 5mA/24V DC

<Example> Products of OMRON

Type Model name Type Model name
Microswitch Models Z, V and D2RV Operation switch Model A3P
Proximity switch Model TL Photoelectric switch Model E3S

. In the case of input device with built-in series diode

The voltage drop of the series diode should be approx. 4 V or less.
When lead switches with a series LED are used, up to two switches can be connected in series.
Also make sure that the input current is over the input-sensing level while the switches are ON.

PLC
(Source input)

PLC
(Sink input)

oV 24V
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3. In the case of input device with built-in parallel resistance

Use a device having a parallel resistance, Rp, of 15 kQ or more.

If the resistance is less than 15 kQ, connect a bleeder resistance, Rb (kQ2), obtained by the following formula
as shown in the following figure.

4R
Rb (kQ) < P
15-Rp
Bleeder
resistance
IRb
p.c L |
(Sink input) 1 :
al
15 kQ i
oV | or more Rpw
4. In the case of 2-wire proximity switch

PLC
(Source input)

Bleeder
resistance

15 kQ

Use a two-wire proximity switch whose leakage current, |1, is 1.5 mA or less when the switch is off.
When the current is larger than 1.5 mA, connect a bleeder resistance, Rb (kQ2), determined by the following

Bleeder
resistance

[JRp Two-wire

proximity sensor

formula.
6
Rb (kQ)s ———
(k€2) 10-1.5
PLC
(Sink input)

PLC
(Source input)

Bleeder
resistance

JRb Two-wire
proximity sensor
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9.2 24 V DC input (Sink and source input type)

9.2.3

Examples of external wiring [AC power type]

1. Sink input

Main unit

D=

| [ *q
| Fuse |
~ = L — |
i ®
“__ = — |
N i ClassD L |
* grounding |
sis 2 R
4 |0V
oV 24V
24V
Three-wire

! sensor

5 | 5
X2 o :
= : i Two-wire
Input Input : ! proximity sensor
impedance |terminal
2. Source input
Main unit | _____F;s:___|*1
~ 1= L = 1
= el
— T N |
N ClassD <+ |
* grounding
sis o - — - —-—
4 |0V
OV L] 24v
24V
: Three-wire

i sensor

Input
impedance

={ x2 |
Input
terminal

*1. Handle the power supply circuit correctly in accordance with Chapter 8 "Preparation for Wiring and

Power Supply Wiring Procedures."

*2.  For an input device having a parallel resistance or a two-wire proximity switch, a bleeder resistance

may be required.

*3. In the case of sink input wiring, short-circuit the [S/S] terminal and the [24V] terminal of the main unit.
In the case of source input wiring, short-circuit the [S/S] terminal and the [0V] terminal of the main unit.

*4. The "0OV" and "24V" terminals are located on the output terminal side.

For details on the terminal layout, refer to Section 4.7.
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9.2.4 Examples of external wiring [DC power type]

UOIJONPOJIU| e

1. Sink input

Main unit i Fuse
|

N

ONH®

SsauwieN ped
pue seines

s/s et — -

w

uonoNpoU|
1onpoid

! Three-wire
! sensor

suoneoynads

=
5 | Rt
X2 o :
— : i Two-wire
Input Input : i proximity sensor
impedance |terminal S !

2. Source input

s90IAe(Q
lessyduad

pue uoisiep, €N

Main unit

ClassD =
grounding

’ |
| .
|
i = |
I
| |
| |
L

woisks O)

uopeinbyuo)

i Three-wire
| sensor

uonejeisu] ~J

*
Nﬁ
3%
25
3=
— =
<o
2]
®
35
2]
o
=
Buuipn

- |

D8 557
Input Input
impedance |terminal

Aiddng Jamod
pue uonesedaiy OO

*1. Handle the power supply circuit correctly in accordance with Chapter 8 "Preparation for Wiring and
Power Supply Wiring Procedures."

*2.  For an input device having a parallel resistance or a two-wire proximity switch, a bleeder resistance
may be required.

Bunipn Induj

*3. In the case of sink input wiring, short-circuit the [S/S] terminal and the [+] terminal of the main unit.
In the case of source input wiring, short-circuit the [S/S] terminal and the [-] terminal of the main unit.

*4. Do not connect with vacant terminal.
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9.3 Input Interruption (10001 to I150L1)

The main unit is provided with an input interruption function and has 6 interruption input points.
Make sure that the ON duration or OFF duration of interruption input signals is 10 us or more (X000, X001) or
50 ps or more (X002 to X005).

— For details on programming, refer to the programming manual.

9.3.1  Allocation of pointers to input numbers (input signal ON/OFF duration)

| . Interrupt pointer
nunn':;er Interruption on Interruption on Interrupt disable control | ON or OFF duration of input signal
leading edge trailing edge
X000 1001 1000 M8050
10 ps or more
X001 1101 1100 M8051
X002 1201 1200 M8052
X003 1301 1300 M8053
50 ps or more
X004 1401 1400 M8054
X005 1501 1500 M8055

9.3.2 Cautions for input interruption

1. Non-overlap of input numbers
The input terminals X000 to X005 can be used for high-speed counter, input interruption, pulse catch, SPD
instruction, ZRN instruction, DSZR instruction and general-purpose inputs.
Take care not to overlap the input numbers.

2. Cautions in wiring
It is recommended to use shielded twisted-pair cables for connection cables.
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9.3.3 Examples of external wiring 5
o
o
It is recommended to use shielded twisted-pair cables for connection cables. =
Ground the shield of each shielded cable only on the PLC side. >
1. Examples of input interruption (1000 or 1001) wiring using X000 2
When another input terminal is used, wire it according to the following diagrams. o
. . Qo @
1) When 24 V DC service power supply is used %%
30
m Source wiring 23
o
| Fuse | Fuse 3
L = L =
T Class D grounding é) T— Class D grounding é) .
= ES = ES ?: 3
- - o a
I | .
2
8
8
B
2) When 24 V DC external power supply is used *
m Source wiring 5
Fo&
| Fuse | Fuse 582
L™ Ciass D grounding’ L™ Class D grounding’ “3s
J:_ ass b groun IT_gé"> J:_ ass D groun T_gé =2
N = N =
24V D
| | v DC 6
S/S
............... o
___________ g3
3
........... S
___________ Three-wire
*1. The grounding resistance should be 100 Q or less. =
5
[<¥]
§“.
=3
(238
=
<3
o
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9.4 Pulse Catch (M8170 to M8175)

The main unit is provided with a pulse catch function and has 6 pulse catch input points.
— For details on programming, refer to the programming manual.

9.4.1 Allocation of special memories to input numbers (ON duration of input signals)

Input . . .
number Contact on sequence program ON duration of input signal
X000 M8170
10 ps or more
X001 M8171
X002 M8172
X003 M8173
50 ps or more
X004 M8174
X005 M8175

9.4.2 Cautions for pulse catch

1. Non-overlap of input numbers

The input terminals X000 to X005 can be used for high-speed counter, input interruption, pulse catch, SPD
instruction, ZRN instruction, DSZR instruction and general-purpose inputs.

Take care not to overlap the input numbers.

2. Cautions in wiring
It is recommended to use shielded twisted-pair cables for connection cables.
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9.4.3 Examples of external wiring 5
o
o
It is recommended to use shielded twisted-pair cables for connection cables. =
Ground the shield of each shielded cable only on the PLC side. >
1. Examples of pulse catch (M8170) wiring using X000 2
When another input terminal is used, wire it according to the following diagrams. o
. . Qo @
1) When 24 V DC service power supply is used %%
30
m Source wiring 23
o
| Fuse | Fuse 3
L =—0 L =0
T Class D grounding é) T Class D grounding é)
50
= ES = ES 2* 3
- - o a
I | .
2
8
8
B
2) When 24 V DC external power supply is used *
m Source wiring 5
Fo&
| Fuse | Fuse 582
L ™ Ciass D grounding’! L ™ Ciass D grounding” 285
J:_ ass L groun InJ-g é J:_ ass L groun II'EJ d‘) =2
N = N =
24V D
| | v DC 6
S/S
............... o
___________ g3
3
........... S
____________ Three-wire
*1. The grounding resistance should be 100 Q or less. =
&
[<¥]
§“.
=3
(238
=
L
o
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;A
10. Use of High-speed Counters

10.1 Outline

High-speed counters use input terminals (X000 to X007) of the main unit for inputs, and offer counting up to
60 kHz (1-phase).
Input terminals not used for high-speed counters are available for general-purpose inputs.

— For the input specifications, refer to Section 4.3.

10.2 Types of Counting and Operations

The main unit has built-in 32-bit high speed bi-directional counters (1-phase 1-count input, 1-phase 2-count
input and 2-phase 2-count input).

For some high-speed counters, external reset input terminals or external start input terminals (start of
counting) can be selected.

10.2.1 Types and input signal forms

The types and input signals (waveforms) of high-speed counters (1-phase 1-count input, 1-phase 2-count
input and 2-phase 2-count input) are shown below.

High-speed

counter type Input signal form Counting direction

Down-count or up-count is specified by turning on or off

1-phase 1-count M8235 to M8245.
input UP/DOWN_T—\_T—\_T—\_T—\_ ON : Down-counting

OFF: Up-counting

+1 +1 Up-count or down-count

1-phase 2-count | UP The counting direction can be checked with M8246 to M8250.

input ON : Down-counting

-1 -1
DOWN T f OFF: Up-counting
A-phase 1 1 ! ! Automatic up-count or down-count according to change in

2-phase 2-count +1 +1 -1 1 input status of phase A/B

inout M_ The counting direction can be checked with M8251 to M8255.
P B-phase 1 1 ON : Down-counting

Up-counting Down-counting | OFF: Up-counting

10.2.2 High-speed counter device notations

The input terminal assignments for FX3s PLC high-speed counters can be switched when used in
combination with a special auxiliary relay. This section classifies these high-speed counter devices under the
following notations. Note that an "(OP)" input cannot be programmed.

Standard device numbers Switched device numbers
C248 C248 (OP)
C253 C253 (OP)

10.2.3 Cautions in connecting mating device

Encoders with the output forms in the following table can be connected to the input terminals. (The encoders
may not function correctly depending on electrical compatibility. Check the specifications in advance.)
Voltage output type encoders and absolute encoders cannot be connected to the high-speed counter input
terminals.

Terminals for connecting Output form that can be directly connected

Input terminals of main unit Open collector transistor output form (applicable to 24 V DC)
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10.3 List of Device Numbers and Functions

10.3 List of Device Numbers and Functions

— For details on the high-speed counter number (OP), refer to Subsection 10.2.2.

) Response
. Device No. “q External reset External start
High-speed counter type (counter) ALy input terminal input terminal Data length
(kHz)
C235
60 None None
C236
C237
C238
10 None None
€239 32-bit
1-phase 1-count input C240 bi-directional
C241 60 Provided None counter
C242
10 Provided None
C243
C244
10 Provided Provided
C245
C246 60 None None
C248 (OP) 10 None None
C247 32-bit
1-phase 2-count input 10 Provided None bi-directional
€248 counter
C249
10 Provided Provided
C250
C251 30 None None
C253 (OP) 5 None None
C252 32-bit
2-phase 2-count input 5 Provided None bi-directional
€253 counter
C254
5 Provided Provided
C255

*1.  When using multiple high-speed counters, make sure that the sum of used frequency does not exceed

the overall frequency.

— For details on the overall frequency, refer to Section 10.7.
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10.4 Allocation of Device Numbers to Input Numbers

The high-speed counter numbers are allocated to the input terminals X000 to X007 as shown in the following
table. The input terminals not allocated for high-speed counters can be used as general input terminals.

10.4.1 Allocation table

U: Up-count input D: Down-count input A: A-phase input B: B-phase input
R: External reset input S: External start input
Input allocation
High-speed counter type | High-speed counter No.
X000 X001 X002 X003 X004 X005 X006 X007

C235 u/D
C236 u/D
C237 u/D
C238 u/D
C239 u/D

1-phase 1-count input C240 u/D
C241 u/D R
C242 u/D R
C243 u/D R
C244 u/D R S
C245 u/D R S
C246 U D
C247 U D R
C248 U D R

1-phase 2-count input "

€248 (OP)™ u D

C249 U D R S
C250 U D R S
C251 A B
C252 A B R
C253 A B R

2-phase 2-count input "

€253 (OP)" A B

C254 A B R S
C255 A B R S

*1. When a special auxiliary relay is driven in a program, the input terminals and their associated
functions are switched.
— For the function switching method, refer to Subsection 10.9.2.

10.4.2 Restriction of redundant use of input numbers

The input terminals X000 to X007 can be used for high-speed counters, input interruption, pulse catch, SPD
instruction, ZRN instruction and DSZR instruction and general-purpose inputs.
Take care not to overlap the input numbers.

90



FX3s Series Programmable Controllers 10 Use of High-speed Counters

User's Manual - Hardware Edition 10.5 Handling of High-speed Counters
10.5 Handling of High-speed Counters 5
o
‘§’~.
10.5.1 1-phase 1-count input
These counters are 32-bit up-count/down-count binary counters. 2
om
Examples of program °:Z’1§
1) For C235 58
X010 5 y » C235 counts the number of times the input terminal X000 =
own-coun ; ; i
—| Up-count switches from OFF to ON while X012 is on. 3
X011 * While X011 is on, the counter resets when RST instruction
———— RST | C235 | Reset is executed. 23
X012 * The counters C235 to C245 switch to the down-count or up- gﬁ
_”_@ K-5 count mode by turning on or off M8235 to M8245. S
w
g
Main unit 5“
§’.
2) For C244 ?
X010 » C244 starts counting immediately when the input terminal
D v i i i inal i 5
— Ug\-%gfr(l)tun X006 turns on while X012 is on. The count input terminal is
o1 X000. The setting for this example is the data of the gIa
A ; indirectly designated dat ister (D1, DO). 88§
b \ RsT i coa4 | Reset indirectly designated data register ( 0) 3 3 %
[ P » C244 can be reset by X011 on the sequence. For C244, 2
X012 X001 is allocated as the external reset input. The counter
— @ DO (D1) resets immediately when X001 turns on. 6
o * The counters C235 to C245 switch to the down-count or up- oo
The setting is (D1, D0)  6ynt mode by turning on or off M8235 to M8245. S
&3
Countinput Externalreset External start %
l input input >
X000 X001 X006 7
Main unit =
z
Example of operation =
The above counter C235 operates as shown below. >
X010 Up-count | Down-count | Up-count 8
X011 |'| Reset input ! \ §§§
X012 Start input i ig
=
X000 &g
Count input 9
Cc235 -
Current : 4 -§
valee 0~ 440 :5*
When output has :
operated M
}4 -7 /-7

C235 output contact
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10.5.2 1-

C235 is set to the up-count or down-count mode through interruption by the count input X000.

When the current value increases from -6 to -5, the output contact is set, and when the value decreases
from -5 to -6, it is reset.

The current value increases and decreases regardless of the operation of the output contact. However,
when the counter’s value increments from 2,147,483,647, it changes to -2,147,483,648. In the same
manner, when it decrements from -2,147,483,648, it changes to 2,147,483,647. (This type of counter is
called a ring counter.)

When RST instruction is executed after the reset input X011 turns on, the current counter's value resets to
0, and the output contact is restored.

The current value, output contact operation and reset status of counters are backed up (kept) even if the
power is turned off.

phase 2-count input

These counters are 32-bit up-count/down-count binary counters.
The operations of the output contact according to the current value are the same as those of the above-
mentioned 1-phase 1-count input high-speed counters.

Examples of program

1)

2)

For C246
X011 * While X012 is on, C246 increments the value when the
| RST C246 input terminal X000 switches from OFF to ON and
decrements the value when the input terminal X001
X012 switches from OFF to ON.
D2 (D3) .
* The down-count/up-count operations of C246 to C250 can

be monitored through the ON/OFF operations of M8246 to

Up-counting Down-counting
input input ON : Down-counting

¥ ¥ OFF: Up-counting
X000 X001

Main unit
For C249
UL T L . * While X012 is on, C249 starts counting immediately when
; I | the input terminal X006 turns on. The up-counting input
T REREES : RST | C249 ! P : p gnp
1 |

S G terminal is X000, and the down-counting input terminal is

X012 X001.
K1234
+ C249 can be reset on the sequence by X011. For C249,

X002 is allocated as reset input. When X002 turns on, C249

Down-counting External start is immediately reset.
. input input
Up-counting 1 External reset i « The down-count/up-count operations of C246 to C250 can
input input be monitored through the ON/OFF operations of M8246 to
M8250.

[X000] [X001|  [X002|  [X006|
Main unit ON : Down-counting

OFF: Up-counting
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10.5.3 2-phase 2-count input z
o
These counters are 32-bit up-count/down-count binary counters. é
The operations of the output contact according to the current value are the same as those of the above- >
mentioned 1-phase 1-count input high-speed counters.
Examples of program 2
om
1) For C251 38
X011 + While X012 is on, C251 counts the operation of the input § &
. ——1 RST C251 terminals X000 (A-phase) and X001 (B-phase) through “a
interruption.
X012 . . .
_“_@ K1234 * While X011 is turned on, the counter is reset when RST 3
instruction is executed. ST
=3
_C|2 + When the current value exceeds the setting, YO02 turns on, and %g
when the current value becomes lower than the setting, Y002 S
M8251 turns off.
—i——(Y003) -
* Y003 turns on (down-count) or off (up-count) according to the
A-phase B-phase counting direction. 4
input input »
{ i g
X000 X001 “6—’—
Main unit ?
2) For C254 5
X011 e . + C254 starts counting immediately when the input terminal X006 <<?<:?§
T ! RST J C254 ! is turned on while X012 is on. The count input terminals are 829
012 X000 (A-phase) and X001 (B-phase). sy
_| DO (D1) + C254 is reset by X011 on the sequence, and it is reset
‘{ immediately when X002 is turned on. 6
_C|2 The setting is (D1, D0) * When the current value exceeds the setting (D1, DO), Y004 oo
operates, and when the current value becomes lower than the S
M8254 setting, Y004 turns off. &3
— , g
* Y005 turns on (down-count) or off (up-count) according to the S
B-phase External start counting direction.
input input 7
A-phase External reset
input input =
o
[X000] [x001] [X002]  [X006] g
Main unit
* A 2-phase encoder generates A-phase output and B-phase output between which there is a 90 phase 8
difference. The high-speed counter automatically counts up or down according to the output as shown =32
below. 238
oL
A-phase | i i | §§
+1 L+ BT g
B-phase 1 1 9
Up-counting Down-counting
» The down-count/up-count operations of C251 to C255 can be monitored through the ON/OFF operations é
of M8251 to M8255. =X
ON : Down-counting <
OFF: Up-counting
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10.6

Timing of Updating of Current Value and Comparison of Current Value

10.6.1

Timing of updating of current value

10.6.2

When pulses are input to an input terminal for a high-speed counter, the high-speed counter executes up-
counting or down-counting. The current values of devices are updated when counting is input.

Comparison of current value

To compare and output the current value of a high-speed counter, the following two methods are available.

. Use of comparison instruction (CMP instruction), band comparison instruction

(ZCP instruction) or contact comparison instruction

Use the comparison instruction (CMP instruction), band comparison instruction (ZCP instruction) or contact
comparison instruction if the comparison result is necessary at counting. Use these instructions only when
high-speed processing is not required because these instructions are processed in the operation cycle of the
PLC, and operation delay is generated before the comparison output result is obtained. Use the comparison
instructions for high-speed counters (HSCS instruction, HSCR instruction and HSZ instruction) described
below if it is necessary to execute comparison and change the output contact (Y) at the same time when the
current values of high-speed counters change.

. Use of Comparison instruction for high-speed counters

(HSCS instruction/HSCR instruction/HSZ instruction)

Comparison instructions for high-speed counters (HSCS instruction, HSCR instruction and HSZ instruction)
perform comparison and output the comparison results with the relevant high-speed counting operation.
These instructions have limitations on the number of simultaneously driven instructions as shown in the
following table.

When the output relay (Y) has been designated for comparison results, the ON/OFF status of the output is
affected directly until the END instruction output is refreshed.

When the PLC is a relay output type, a mechanical delay in operation (approx. 10 ms) is caused.

Therefore, it is best to use a transistor output type PLC.

Applied instruction Limitation in number of instructions driven at same time

HSCS instruction”

HSCR instruction” 6 instructions

HSZ instruction”

*1. The overall frequency changes when the HSCS instruction, HSCR instruction or HSZ instruction is
used.
— For details on the overall frequency, refer to Section 10.7.

94



FX3s Series Programmable Controllers 10 Use of High-speed Counters

User's Manual - Hardware Edition

10.7 Response Frequency and Overall Frequency

10.7

Response Frequency and Overall Frequency

. Response frequency and overall frequency

When any of the following functions/instructions is used, the overall frequency is restricted without regard to

the operand of the instruction.

Consider this restriction when examining the system or creating programs, and observe the specified overall

frequency range.

* When two or more high-speed counters are used.

* When the HSCS instruction, HSCR instruction, HSZ instruction, PLSY instruction, PLSR instruction, DSZR
instruction, ZRN instruction, PLSV instruction, DRVI instruction or DRVA instruction is used.

Overall frequency determined by condition of used instruction

High-speed counter type Response When HSCS instruction, HSCR When HSCS instruction, HSCR
frequency instruction or HSZ instruction instruction or HSZ instruction
is not used is used
1-phase |C235, C236, C241 60 kHz
1-count [C237, C238, C239, C240, 10 kHz

input C242, C243, C244, C245
1-phase |C246 60 kHz

2-count {247, C248, C248 (OP),
input C249, C250

2.phase C251 30 kHz

2-count | C252, C253, C253 (OP),
input C254, C255

200 kHz - 60 kHz -
10 kHz Number of positioned axes™! x 40 kHz Number of positioned axes | x 5 kHz

5 kHz

*1.  Number of axes used in the following positioning instructions:
PLSY (FNC 57), PLSR (FNC 59), DSZR (FNC150), ZRN (FNC156), PLSV (FNC157), DRVI
(FNC158), DRVA (FNC159)

. Calculation of overall frequency

Obtain the overall frequency using the following expression:

Overall frequency > [(Sum of used frequency of 1-phase counters) + (Sum of used frequency of 2-
phase counters)]

. Example of calculation

Example 1:
When HSCS instruction, HSCR instruction or HSZ instruction is not used, and instructions related to
positioning (DRVI instruction [YO00] and DRVA instruction [Y001]) are used

Overall frequency : 200 kHz - (2 axes x 40 kHz) = 120 kHz

<High-speed counter No.> <Contents of use>
C235 (1-phase 1-count input 50 kHz is input.
C236 (1-phase 1-count input 50 kHz is input.
C237 (1-phase 1-count input 10 kHz is input.
C253 (2-phase 2-count input 5 kHz is input.

Total 115 k Hz <120 kHz (Overall frequency)

— o O

Example 2:
When HSCS instruction, HSCR instruction or HSZ instruction is used, and instructions related to positioning
(DRVI instruction [Y000]) is used

Overall frequency : 60 kHz - (1 axis x 5 kHz) = 55 kHz

<High-speed counter No.> <Contents of use>
C237 (1-phase 1-count input): 10 kHz is input.
C253 (2-phase 2-count input): 5 kHz is input.

Total 15 k Hz <55 kHz (Overall frequency)
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10.8

Examples of External Wiring (Rotary Encoder)

10.8.1

1-phase 1-input [C235 to C245]

The following examples of wiring apply to the cases where C235 is used.
When another high-speed counter number is used, wire the counter referring to the following diagrams.
It is recommended to use shielded twisted-pair cables for connection cables. Ground the shield of each

shielded cable only on the PLC side.
1) NPN open collector transistor output rotary encoder

Rotary encoder

PLC

2) PNP open collector transistor output rotary encoder

Source wiring

| Fuse 24V DC

| Fuse 24V DC |
L ™ Class D grounding"! o [V
J:_ ass groun Irf é) T oV
N L

Rotary encoder

24V

ov

L =
T Class D groundinJc:; é) +—-||-—
N +

PLC

*1. The grounding resistance should be 100 Q or less.
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10.8.2 2-phase 2-input [C251 to C255] z
o
o
The following examples of wiring apply to the cases where C251 is used. =
When another high-speed counter number is used, wire the counter referring to the following diagrams. >
It is recommended to use shielded twisted-pair cables for connection cables. Ground the shield of each
shielded cable only on the PLC side. 2
1) NPN open collector transistor output rotary encoder el
=t
QD o
| Sink wiring | i
Rotary encoder °3
I_| Fuse 24V DC 2‘lw
=
7 o E—
I Class D grounde_(:; é T oV 3
N - 30
| g8
==
§“.
2
=)
8
5
2) PNP open collector transistor output rotary encoder 5
Rotary encoder 58 ¢
|_I Fuse 24V DC Ziv “3s
= o
Y + [
T Class D groundlrf C“b T oV
T ' 6
| g%
g3
3
<§".
2
ﬁ=)
2
o
*1. The grounding resistance should be 100 Q or less. >
=32
oE
g =
<3
o
H
=
E
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10.9 Related Devices and Function Switching Procedures

10.9.1 Related devices

1. For switching 1-phase 1-count input counter mode to up-count or down-count

High-speed counter type | High-speed counter No. Specifying device Up-counting Down-counting
C235 M8235
C236 M8236
C237 M8237
C238 M8238
C239 M8239
1-phase 1-count input C240 M8240 OFF ON
C241 M8241
C242 M8242
C243 M8243
C244 M8244
C245 M8245

2. For monitoring of up-count/down-count counting direction of 1-phase 2-count input and 2-
phase 2-count input counters

High-speed counter type | High-speed counter No. Monitoring device OFF ON
C246 M8246
C247 M8247
1-phase 2-count input C248 M8248
C249 M8249
C250 M8250
Up-counting Down-counting
C251 M8251
C252 M8252
2-phase 2-count input C253 M8253
C254 M8254
C255 M8255

3. For switching high-speed counter function

Device No. Name Description Reference
M8388 Contgct for changing high-speed  counter Changes the function of high-speed counter -
function
M8392 Function switching devices Switches the function of C248 and C253 Subsection 10.9.2
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10.9.2 [Function switching] switching of allocation and functions of input terminals 5
o
When the counters C248 and C253 are combined with the auxiliary relays (M8388), the allocation of the input ‘;’
terminals and functions are changed. >
Program the special auxiliary relays just before the counters.
High-speed counter type Function switching method Details of change 2
o
M8388 23
— . 3o
C248 (OP) KOOO Reset input is not given. o g
@
M8388 -
C253 (OP) KOOO Reset input is not given. % =
GO =
10.10 Cautions on Use g
— For programming details, refer to the Programming Manual. %
 If the operation of a high-speed counter is triggered by a device such as a switch, the counter may
malfunction due to extra noise from switch chattering or contact bounce. 5
» The input filter of an input terminal for a high-speed counter in the main unit is automatically set to 10 pus oTs
(X000, X001) or 50 ps (X002 to X007). %@- g
Accordingly, it is not necessary to use special data register D8020 (input filter adjustment). E 23
The input filter for input relays not being used for high-speed counters remains at 10 ms (initial value). =
* The input terminals X000 to X007 can be used for high-speed counters, input interruption, pulse catch,
SPD instruction, ZRN instruction and DSZR instruction and general-purpose inputs. 6
Take care not to overlap the input numbers. ow
» Make sure that the signal speed for high-speed counters does not exceed the response frequency é‘é”
described above. If an input signal exceeds the response frequency, a WDT error may occur, or the §
communication functions such as a parallel link may malfunction. S|
* The response frequency changes depending on the number of used counters, but the input filter value is
fixed to 10 ps (X000, X001) or 50 ps (X002 to X007). Note that noise above the response frequency may 7
be counted depending on the filter value of the used input. =5
S
=32
(238
59
Ee
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;A
11. Use of Built-in Analog

WIRING PRECAUTIONS AWARN I N G

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.
Failure to do so may cause electric shock or damage to the product.
* The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

* When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
+ Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due to abnormal data
written to the PLC under the influence of noise:
1) Do not bundle the power line or shield of the analog input/output cable together with or lay it close to the main circuit, high-voltage
line, or load line.
Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line at least 100 mm
(3.94") or more away from the main circuit, high-voltage line, or load line.
2) Ground the shield of the analog input/output cable at one point on the signal receiving side.
However, do not use common grounding with heavy electrical systems.
+ Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.
- Twist the end of strand wire and make sure that there are no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
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11.1 Outline =
%.
. . . . - . . - . >
This section explains handling of the built-in variable analog potentiometer and built-in analog input. 3
. . . . . . o
— For the built-in variable analog potentiometer function, refer to Section 11.2. @
— For the built-in analog input function, refer to Section 11.3. 1 2
. . . . . o
11.2 Built-in variable analog potentiometer function 5
c
=
é.
11.2.1 Outline of functions
The main unit has two built-in variable analog potentiometers function (shown in the figure below). 1 3
The value increases from 0 to 255 when the variable analog potentiometer is turned clockwise, and will be ﬁ:<:§
automatically written to a special data register of the PLC. §§
cS
Variable analog potentiometer §
enlarged view
o e e T X7
v @ 16
O w 14
= . ) $55
VA1 =0
oellH B VR2 52
e @ / g% ;gu
FXas-30M P, gg :
WEISES ~ FXss = go
gf @
e=
o SFo
>3
-y
[0}
- >
11.2.2 Applicable PLC 2
=]
The following models have built-in variable analog potentiometers. 1 6
Applicable PLC ’-;ng'
FX3S-10MR/ES FX3S-10MT/ES | FX3S-10MT/ESS | FX3S-10MR/DS FX3S-10MT/DS | FX3S-10MT/DSS $§
(¢
FX3S-14MR/ES FX3S-14MT/ES | FX3S-14MT/ESS | FX3S-14MR/DS FX3S-14MT/DS | FX3S-14MT/DSS =
=QqQ
FX3S-20MR/ES FX3S-20MT/ES | FX3S-20MT/ESS | FX3S-20MR/DS FX3S-20MT/DS | FX3S-20MT/DSS s
FX3S-30MR/ES FX3S-30MT/ES | FX3S-30MT/ESS | FX3S-30MR/DS FX3S-30MT/DS | FX3S-30MT/DSS 1 7
11.2.3 Special data register §§
£g
The current value of each variable analog potentiometer is stored in special data registers shown below. ®
Variable analog potentiometer Data register to store current value
VR1 (Upper side): Variable analog potentiometer 1 D8030 (Integer from 0 to 255)
VR2 (Lower side): Variable analog potentiometer 2 D8031 (Integer from 0 to 255)
=0
g3
ST
o9
g2
38
»n
2
5
g
[
@
309
22
® O
o2
5
8
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11.2.4 Use example of variable analog potentiometer

1. Example 1
The current value of VR1 is used as the set value of a timer (TO).

@ D8030 ¢ « « The current value of VR1 is used as the set value of the timer TO.
- The setting range in this example using TO (100 ms timer) in from 0 to 25.5 sec.

2. Example 2
The current value of VR2 multiplied by "10" is used as the set value of a timer (T1).

M8000
— F’,:‘A%EZ D8031 | K10 |DO(D1)| *+* The value of D8031 is multiplied by “10”, and stored in
RUN monitor DO (D1).

DOecccccccccccecececsssse The current value of VR2 multiplied by “10” is used as the
set value of the timer T1.

The setting range in this example using T1 (100 ms timer)
is from 0 to 255 sec.
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11.3 Built-in analog input function

Bojeuy urjing

11.3.1 Outline of functions

The main unit has two built-in analog voltage inputs (shown in the figure below). 1 2
A/D conversion data will be automatically written to special data registers of the PLC. o
Analog input <
enlarged view =
e e e e e e T e X17 3
X16
< VA+

& vor 13
G / V- &<’ g
o5
MELSEE  Fos S 55
e

(9]

——J
. ST
11.3.2 Applicable PLC 835
88
g

The following models have built-in analog inputs.

Applicable PLC

-
(3))

FX3S-30MR/ES-2AD | FX3S-30MT/ES-2AD FX3S-30MT/ESS-2AD oco
. g . >3 m
11.3.3 Analog input performance specifications ax
>
Z
Item Input specification >
Analog input range 0-10 V DC (Input resistance: 115.7 kQ) 1 6
Absolute maximum input -0.5V,+15V =5
Eps B i =
Digital output 10 bits, binary é-?_)
Device allocation D8270 (The digital value of CH1 is stored) c'n;
D8271 (The digital value of CH2 is stored) E g
Resolution 10 mV (10 V/1000) =
+1.0 % (+ 100 mV) for 10 V full scale
Total accurac (when ambient temperature is 25 °C £ 5 °C) 1 7
y +2.0 % (+ 200 mV) for 10 V full scale oz
(when ambient temperature is 0 °C to 55 °C) @ <3D
w
A/D conversion time 180 ps %‘%
(The data will be updated at every scan time of the PLC.)
10209----—------ T
/1
1000 ————-—--- g :
- 1
3 Lo =0
Input characteristics 5 Lo =3
o S Q.
5 Lo TS
5 ‘i 22
o 0 —— 10V10.2V 8§
Analog input
Insulation method No insulation between each channel or the PLC. B
0 point =)
Occupied points (This number is not related to the maximum number of input/output points of the Ef
PLC.) =
=
&L

(@)

Sjopow
panuuodSIQ
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11.3.4 Analog input terminal block

The analog inputs use a European terminal block.
Use the following cables to connect with the counterpart equipment. Terminate the cable ends as shown
below.

. Wire size
Wire size
No. of wire per terminal
Solid wire Stranded wire Ferrules with plastic sleeve
1 0.14 to 1.5 mm? (AWG26 to 16) | 0.14 to 1.0 mm? (AWG26 to 16) | 0.25 to 0.5 mm? (AWG24 to 20)
2 0.14 to 0.5 mm?2 (AWG26 to 20) | 0.14 to 0.2 mm? (AWG26 to 24)

. Termination of cable end

To terminate the cable, treat the stranded/single-wire directly or use a rod terminal with insulation sleeve.
Tighten the terminals to a torque of 0.22 to 0.25 Nem.

Do not tighten terminal screws with a torque outside the above-mentioned range. Failure to do so may cause
equipment failures

or malfunctions.

* To directly terminate the end of a stranded/single-wire cable: - Stranded wire/solid wire
- Twist the end of the stranded cable so that the "barbed wires" cannot

protrude. il%ﬂ

- Do not solder-plate the end of the cable. 5 mm
(0.19")

+ To terminate cable end using a rod terminal with insulation sleeve: « Bar terminal with insulating sleeve
If the cable cover is too thick, it may be difficult to insert the cable into the | suiation sleeve Contact area
insulation sleeve. For this reason, select an appropriate cable while (Crimp area)
referring to the external view. 71@ 3 v

K 6 mm
<Reference> IW
21t02.5mm :
Manufacturer Model Caulking tool (0.07” to 0.09”)[10.5 to 12 mm

Al 0.25-6BU (AWG24) (0.41"t0 0.47")

Phoenix Contact Co., Ltd. Al 0.34-6TQ (AWG22)
Al 0.5-6WH (AWG20)
*1. Old model name : CRIMPFOX ZA 3
*2.  Old model name : CRIMPFOX UD 6

CRIMPFOX 61
(or CRIMPFOX 6T-F )

. Tool
For tightening the terminal, use a commercially available small screwdriver The head
having a straight form that is not widened toward the end as shown right. should be
Caution straight.
0.4 mm 2.5 mm

If the diameter of screwdriver grip is too small, tightening torque will not be " .,
able to be achieved. To achieve the appropriate tightening torque shown in MH« M
the table above, use the following screwdriver or appropriate replacement

(grip diameter : approximately 25 mm (0.98")).

<Reference>
Manufacturer Model name
Phoenix Contact Co., Ltd. SZS 0.4x2.5
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11.3.5 Terminal layout

Terminal layout is arranged as follows:

Bojeuy urjing

V1+ |+« channel 1 analog input

V2+ |+« channel 2 analog input 1 2
V-_|e++COM terminal e
g
. . =
11.3.6 Analog input line E
chO
L 2710 13
T <=
V- :._] % g:
*o | ,L 33kQ sa
= cS
Class-D grounding ]

VO +, 10 +, chO : O represents the channel number.

-
=

*1. Use the 2-core shielded twisted pair cable for the analog input lines, and separate the analog input
lines from other power lines or inductive lines.

S=g
o DV ¢
*2. Make sure to short-circuit the "V[+" and "V-" terminals when ch is not used. %%5:6
43>
=)
11.3.7 Special data register g°

-
(3))

The following is a list of associated special devices.

Special data register Description Attribute -533_ g %
D8270 Channel-1 input data R % é_%
D8271 Channel-2 input data R 2
D8272 - )
Unused (Do not use.)
D8273 - 1 6
D8274 Averaging time for channel-1 (Setting range: 1 to 4095) R/W SO
D8275 Averaging time for channel-2 (Setting range: 1 to 4095) R/W é‘é
D8276 - &2
Unused (Do not use.) =38
D8277 =
D8278 Error status R
D8279 Model code R 1 7
OF
1. Input data ég
The data converted by the PLC will be stored in special data registers. ®
The converted A/D immediate data or averaged data (data average conforming to the specified averaging
time) will be stored in the above data registers as the input data.
The special data registers that store the input data are shown in the following table:
Special data register Description ’g
D8270 Channel-1 input data S
D8271 Channel-2 input data g
S

Caution regarding input data

Input data is for reading only.
Do not change (rewrite) the input data using sequence program, indicator, or device monitor of the
programming tool.
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2. Averaging time
If the averaging time is set in the PLC, the averaged data will be stored as the input data.
The averaging time can be set for each channel.
Set the averaging time in the following special data registers:

Special data register Description
D8274 Averaging time for channel-1
D8275 Averaging time for channel-2

Cautions regarding averaging time setting

+ If the averaging time is set to "1", the immediate data is stored to the special data register.

+ If the averaging time is set in the range from 2 to 4095, the average value will be calculated to conform to
the set averaging time, and the average value obtained will be stored in the special data register.

+ After turning the PLC power on, the current data is stored to special data registers until the number of data
items reaches the set averaging time. After this, the average data will be stored.

+ Set the averaging time in the range from 1 to 4095. If the set value is outside the setting range, an error
signal will be output.

+ If the averaging time is set to "0" or smaller, the PLC will perform as if the averaging time is set to "1".
If the averaging time is set to "4096" or larger, the PLC will perform as if the averaging time is set to "4096".
— For a detailed description of the error, refer to Subsection 11.3.10.

3. Error status
If an error is detected in the PLC, the error status data will be stored in the corresponding special data
register.
The following table shows the special data registers that store the error status data:

Special data register Description
D8278 Error status

Check the ON/OFF status of each bit of the error status data register to check the description of the error.
Errors are assigned to the bits as shown in the following table. Create a program to detect errors.
— For a detailed description of the error status, refer to Subsection 11.3.10.

Bit Description

b0 Channel-1 over-scale detection

b1 Channel-2 over-scale detection

b2 Unused

b3 Unused

b4 EEPROM error

b5 Averaging time setting error (common ch1 and ch2)
b6 to b15 Unused

4. Model code

When the analog built-in main unit is connected, model code "5" is stored in the corresponding special data
register.
The following table shows the special data registers that store the model code:

Special data register Description
D8279 Model code
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11.3.8 Program example

11.3.9

Create the following program to read out analog conversion (A/D conversion) data.
The following program will store the converted A/D value of channel-1 data into D100 and that of channel-2

data into D101.

Even if the input data is not stored into D100 or D101, the data registers D8270 or D8271 can be directly used
as timer/counter setting value or in a PID instruction.

M8000
— Fl\"}lg\}z K5 | D274 H
Normally
ON
FNC 12 |
N Ks | D8275
M8000
- F,\"}Ig\}z ps27o| D100 H
Normally
ON
FNC 12
D101
NCU2 | D27t 0

Changing of input characteristics

Sets the averaging time for channel-1

Sets the averaging time for channel-2

Stores the A/D converted
channel-1 digital data into D100.

Stores the A/D converted
channel-2 digital data into D101.

The input characteristics can be changed using a sequence program in the PLC.

Example: Changing of input characteristics
This section describes an example of a program that can change the digital output range of 100 to 500 (when
the voltage input is 1 to 5 V) to digital output range of 0 to 10000.

1) Input characteristics

Voltage input characteristics

Digital output value to be changed

- (product specifications) Y-axis
2 1000 10000
3 o
5 38
=) 55
a é 35
(0]

500 — » 502
T 5888

100 /I\

0 1V 5V— 510V 0 X-axis

Analog input

2) Example of program
For example, create the following program to change the digital input data:

100 (1V) 500 (5 V)
— >

Digital value actually obtained
by A/D conversion

M8?OO ENC 12 K1 D8274 Sets the averaging scaling to "1" for
Normally ON MOV the channel-1 data.
M8000
— FNC12 | pgr70 | D110 H
Normally ON MoV
ENC230 FNC237 Check to make sure the digital value
LDs= | D110 K100 — "y\\D< D110 K500 (D110) iis in range.
M100 FNC 21
Y SUB D110 | K100 | D111 H
Calculation for changing input
Fw/l%fz D111 [K10000| D112 characteristics.
Stores the operation result in D100.
FNC 23
ppiy | D112 K400 | D100
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11.3.10 Troubleshooting when using built-in analog input

This subsection describes troubleshooting methods and error statuses.

If the A/D conversion data is not input, or if the proper digital value is not input, check the following items:
» Wiring

» Special devices

* Programs

1. Wiring check
Check the following items for wiring:
+ Use 2-core twisted shielded pair cable for the analog input line. In addition, be sure to separate the analog

input line from other power lines or inductive lines.
— For a detailed description of wiring, refer to Subsection 11.3.6.

2. Special device check
Check whether the special devices for the PLC are being used correctly:

* Input data
Verify that the special device of the selected channel is correctly selected. This special device should be
selected depending on the channel.

* Averaging time
Check that the set averaging time is within the specified range. The averaging time should be set in the
range from 1 to 4095. If the set averaging time is outside the specified range, an error occurs.

+ Error status
Check that no error is detected in the PLC. If an error is detected, check the details of the error, and then
check the wiring and programs.
— For a detailed description of special devices, refer to Subsection 11.3.7.

3. Program check
Check the following items for the program:

» Check of storage devices
Verify that different values are not being stored in the same device by other parts of the program.

4. Error status check
If an error occurs in the PLC, the corresponding bit will turn on.
The bit which is turned ON due to the error status is held ON until overwritten to OFF by the program or the
power is cycled.

Bit Description

b0 Channel-1 over-scale detection

b1 Channel-2 over-scale detection

b2 Unused

b3 Unused

b4 EEPROM error

b5 Averaging time setting error (common ch1 and ch2)
b6 to b15 Unused

To solve the problem, refer to the troubleshooting method described below:
1) Over-scale detection (b0, b1)
a) Description of error
The input analog value (voltage value) is outside the specified range.
The input voltage value is over the specified upper limit of 10.2 V.
b) Remedy

Check that the input analog value is within the specified range.
Also check the wiring.
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2) EEPROM error (b4) w
a) Description of error T
The adjustment data which was set in the EEPROM before delivery from our factory cannot be read E)?
out properly or has been destroyed. 3

b) Remedy
Please contact your local Mitsubishi Electric representative. 1 2
3) Averaging time setting error (b5) 2
a) Description of error g
The averaging time set for one of the channels (channels 1 to 2) is outside the specified range: 1 to §
4095. 3

b) Remedy
Check that the averaging time is set correctly for each channel. 1 3
5%
23
cg
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;A
12. Output Wiring Procedures

DESIGN PRECAUTIONS AWARN ING

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure.
Otherwise, malfunctions may cause serious accidents.

1

N
-

w
~

B
=

Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

If an overload of the 24 V DC service power supply occurs, the voltage automatically drops, inputs in the PLC are disabled, and all
outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe
machinery operation in such a case.

DESIGN PRECAUTIONS AC AUTION

* Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the control line at least
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install module so that excessive force will not be applied to peripheral device connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

SECURITY PRECAUTIONS AWARN I N G

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.

110



FX3s Series Programmable Controllers 12 Output Wiring Procedures
User's Manual - Hardware Edition

WIRING PRECAUTIONS AWARN ING

* Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.
Failure to do so may cause electric shock or damage to the product.

* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work.
Failure to do so may cause electric shock.

* The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

+ Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit.
Doing so may cause damage to the product.

* Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a wire 2 mm
thicker.
Do not use common grounding with heavy electrical systems (refer to Section 8.3).
+ Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.
* Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly.
Please wire using the correct polarity.
» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.
* Do not wire vacant terminals externally.
Doing so may damage the product.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
* Make sure to properly wire to the main unit in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.
- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each terminal.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that the screwdriver
does not touch the partition part of the terminal block.
* Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.
- Twist the end of strand wire and make sure that there are no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.

20r

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
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12.1

External Wiring for Relay Output Type

This section explains "handling of relay output", "external wiring precautions” and "example of external
wiring".
— For the relay output specifications, refer to Subsection 4.4.1.

12.1.1 Product life of relay contacts
— For product life of relay contacts, refer to Subsection 14.4.2.
12.1.2 Handling of relay output
1. Output terminal
One common terminal is used for 1 or 4 relay output points.
The common terminal blocks can drive loads of different circuit Mai )
voltage systems (for example,100 V AC and 24 V DC). Lond ain unit
& Y000 ]
Fusell 54 vpc
F—]comol—
Load l 5
————Y002— —
+————Y003——
Fuse[] 100VDC| 1 |-
COM2
| I
2. External power supply
Use an external power supply of 30 V DC or less or 240 V AC or less ! for loads.
3. Circuit insulation
The PLC internal circuit and external load circuits are electrically insulated between the output relay coil and
contact. The common terminal blocks are separated from one another.
4. Display of operation
When power is applied to the output relay coil, the LED is lit, and the output contact is turned on.
5. Response time
The response time of the output relay from when the power is applied to the coil until the output contact is
turned on and from when the coil is shut off until the output contact is turned off is approx. 10 ms.
6. Output current
At a circuit voltage of 240 V AC or less !, a resistance load of 2 A per point or an inductive load of 80 VA or
less (100 V AC or 200 VV AC2) can be driven.
— For the life of the contact for switching an inductive load, refer to Subsection 14.4.2.
When an inductive load is switched, connect a diode (for commutation) or a surge absorber in parallel with
this load.
DC circuit Diode (for commutation)
AC circuit Surge absorber
7. Open circuit leakage current

When the output contact is turned off, no current leaks.
*1. 250V AC or less when the unit does not comply with CE, UL or cUL standards.
*2. UL and cUL standards approved at 120 and 240 V AC.
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12.1.3 External wiring precautions

vs]
c.
i
z
>
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Q@

1. Protection circuit for load short-circuiting
A short-circuit at a load connected to an output terminal
could cause burnout at the output element or the PCB. To
prevent this, a protection fuse should be inserted at the
output.

Main unit

Bunip indino

2. Contact protection circuit for inductive loads s
An internal protection circuit for the relays is not provided for the relay output circuit in this product. It is S5
recommended to use inductive loads with built-in protection circuits. When using loads without built-in 2y
protection circuits, insert an external contact protection circuit, etc. to reduce noise and extend the product 3
life.

1) DC circuit 1 4
Connect a diode in parallel with the load. =
The diode (for commutation) must comply with the ) szg

; oot Inductive load ST
following specifications. oS e
=g s
Item Guide PLC output LK]_I S8
. =
Reverse voltage |5 to 10 times the load voltage contact Diode =
(for commutation)
Forward current | Load current or more 1 5
2) AC circuit ggg
. (7]

Connect the surge absorber (combined CR components S ) >F.<‘-.

such as a surge killer and spark killer, etc.) parallel to ) )

the load. Select the rated voltage of a surge absorber Inductive load <)
that is suitable for the load being used. Refer to the PLC output [6@]

table below for other specifications. contact Surge 1 6

Item Guide absorber ’-;n 9

gl

Static electricity capacity | Approx. 0.1 pF EE

Resistance value Approx. 100 to 200 Q gg

c

Reference °

Manufacturer Model name Manufacturer Model name 1 7

Okaya Electric Industries Co., Ltd. | CR-10201 Rubycon Corporation 250MCRA104100M B0325 o=

23

@ O

3. Interlock g2
For loads such as forward/reverse contactors, etc., where a Limit of
hazardous condition could result if switched ON @ ngp%g, ~
simultaneously, an external interlock should be provided for — Interlock rotation
i i s i LR o ™ Normal
|r.1terlock|ng the PLC’s internal programs as shown to the PLC output Limitof | rotation 0
right. contact X reverse =3

N rotation St
) S - Reverse oo
PLC output rotation 22
contact S8

4. In-phase -
PLC output contacts (*) should be used in an "in-phase" B
manner. @ @ =

* 1 =
LI S

§“.

] . X
* '—l C
L 30

o »

* 1 &8
LT w2

2

g
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12.1.4 Example of external wiring

100 to 240 V AC

Py Main unit
(~) . relay output
Fuse™
Breaker = COMO |
— Y000
Power ON = COM1
L;d Y001 |
PL ] Mc Fuse™t |
use
® = COM2
MC Emergency = Y002
T stop = Y003
IMC IMC = Y004
— Y005
Load T o
© ©

Power supply for load
connected to PLC output
| J

For details on emergency stop
operation, refer to

"DESIGN PRECAUTIONS" at
"Safety Precautions" field.

*1. The output circuit of this PLC does not have a built-in fuse.
Provide a fuse suitable to each load to prevent blowout of the wires on the circuit board caused by
output element fracture due to load short-circuiting.
Example) 1 output point/common terminal: 1 Ato 2 A
4 output points/common terminal: 5 Ato 10 A

*2. """ represents vacant terminals.

WIRING PRECAUTIONS AC AUTION

» Do not wire the vacant terminals externally.
Doing so may damage the product.
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12.2 External Wiring of Transistor Output (Sink/Source) Type

This section explains "handling of transistor output”, "external wiring precautions” and "example of external
wiring".
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— For the transistor output specifications, refer to Subsection 4.4.2.

12.2.1 Transistor Output Sink and Source

There is a product of a sink output and source output in the transistor output of the main units.

Bunip indino

+ Sink output [-common]
Output to make load current flow into the output (Y) terminal is

called sink output. 1 3
& 55
o>
oS
I—|COMI]|— &=
F
useDC power @
supply

» Source output [+common] Load 1 4
Output to make load current flow out of the output (Y) terminal is 28 Y} d=o
called source output. £5%
oS E
\4 £p>

g8

=3 3
Fuse - LV
DC power 1 5
supply

ocCc

22

- . ow»

12.2.2 Handling of transistor output 23

uoIsusixg Jayi0

1. Output terminals
One common terminal is used for 1 or 4 transistor output points.

-
(o)

. 9
Sink output Q%’i
Connect each COMC (number) terminal to the minus side of the load power supply. c'oni
The COMII terminals are not connected internally. Sink output type 5§

()
Fuse DC power YN
oL ?E
Load :
————1Y002
——
DC power| Y003~ N
Fuse[l] supply | 2 |-
[——com2 =
| Main unit S
Source output s
Connect each +V (number) terminal to the plus side of the load power supply. 8
The +V[I terminals are not connected internally. 8

Fusel] PC p0\|Ner 3@
supply
i [+vo |

T+ \ll_l
Load |
————Y002

| S

DC power Y003y N

Fuse[l] supply v
|

JSI7 uonoNJIsu| W $90IA9(] [E108dS

Y
o

309

I +V2 28
. . @6

| Main unit o2

>

g
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2. External power supply
For driving the load, use a smoothing power supply of 5-30 V DC that can output current two or more times
the rated current of the fuse connected to the load circuit.

3. Insulation of circuit
The internal circuit of the PLC and the output transistor are insulated with a photocoupler.
The common blocks are separated from one another.

4. Display of operation
When power is applied to the photocoupler, the LED is lit, and the output transistor is turned on.

5. Response time
The time from when the PLC drives (or shuts down) the photocoupler until the transistor is turned on (or off) is
shown in the following table.

Output number | Response time Load current
5-24 V DC When using an instruction related to pulse train output or positioning,
Y000, Y001 S s orless 10 mA or more make sure to set the load current to 10 to 100 mA (5-24 V DC).

Y002to Y015 | 0.2msorless |24V DC 200 mA or more’!

*1. The transistor OFF time is longer under lighter loads. For example, under a load of 24 V DC 40 mA,
the response time is approx. 0.3 ms. When response performance is required under light loads,
provide a dummy resistor as shown below to increase the load current.

+ Sink output type » Source output type
Dummy Main unit Dummy Main unit
Fuse|| Load resistance Fuse|| Load resistance
[cowms] [+v3]

6. Output current
The maximum resistance loads for the main unit is shown in the following table.
The ON voltage of the output transistor is approx. 1.5 V.
When driving a semiconductor element, carefully check the input voltage characteristics of the applied
element.

Output

Limitation
current

The total load current of resistance loads per common terminal should be the following value.
0.5 A/point 1 point/common: 0.5 A or less
4 points/common: 0.8 A or less

7. Open circuit leakage current
0.1 mA or less.

116



FX3s Series Programmable Controllers 12 Output Wiring Procedures
User's Manual - Hardware Edition 12.2 External Wiring of Transistor Output (Sink/Source) Type

12.2.3 External wiring precautions

vs]
c.
i
z
>
5
o
o
Q@

1. Protection circuit for load short-circuits
A short-circuit at a load connected to an output terminal could cause
burnout at the output element or the PCB. To prevent this, a protection
fuse should be inserted at the output. Load Y000
Use a load power supply capacity that is at least 2 times larger than the ¢ oo
total rated fuse capacity.

Sink output type

+
Bunip indino

L

ol

Main unit
Source output type 1 3
Load 5=
Y000 g3
@
Fuse gg
&
¥
]
Main unit 1 4
JE7
. . . . . S Do
2. Contact protection circuit for inductive loads SZx
. . . . =
When an inductive load is connected, connect a diode Sink output ¢ %g =
(for commutation) in parallel with the load as necessary. Inductive Nk oulpu ype g0
The diode must comply with the following specifications. load Y000
Item Guide Fuse 1 5
Reverse voltage |5 to 10 times of the load voltage " oS5
==
Forward current | Load current or more CO@' % § :i,‘b.,
x
Main unit Qg
2
Source output type >

Inductive
load
Y000 1 6
Fuse I
+ )]
c
Main unit @
3. Interlock 17
For loads such as forward/reverse contactors, etc., where Sink outout ¢ o=
a hazardous condition could result if switched ON >Jf°TPHAPe o 5
simultaneously, an external interlock should be provided Limitof =23
for interlocking the PLC's internal programs, as shown to normal rofation_Interlock D—’& Normal
the right. rotation
N o \W D_/& Reve.rse
Limit of PLC output| fotation
reverse rotation element

Source output type

~/ Limit of

(-0008a *-0008IN)

1SI7 uonANASU| W $80IAe(] [B108dS

®
normaLrotation Irltgrlock (g{ | Normal
o rotation
- o D—& Reverse
Limit of PLC output| rotation

reverse rotation element

(@)

Sjopow
panuuodSIQ
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12.2.4 Example of external wiring

1. Transistor output (Sink)
100 to 240 V AC

Main unit
@ . transistor output (sink)
Fuse™
Breaker = COMo
— Y000 <
Power ON Load |
= COM1
PL MC — Y001 =
®,
MC Emergency Fuse'
o stop = CcoM2
dMC {MC ﬁ Yqoz
= Y005
[ Load T |
N_ DC power supply [
I 1

©) ©

Power supply for load
connected to PLC output
| J
For details on emergency
stop operation, refer to
"DESIGN PRECAUTIONS"
at "Safety Precautions" field.

*1. The output circuit of this PLC does not have a built-in fuse.
Provide a fuse suitable to each load to prevent blowout of the wires on the circuit board caused by
output element fracture due to load short-circuiting.

*2. """ represents vacant terminals.

WIRING PRECAUTIONS

/N\CAUTION

» Do not wire the vacant terminals externally.
Doing so may damage the product.
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2. Transistor output (Source) @
100 to 240 V AC Main unit >
@ transistor output (source) 2
Fuse™ @
Breaker = +V0
— Y000 4
Power ON Load |
V1 g
= + k<)
PL MC — Y001 \@_,_‘ ;
®, =
MC E «
T m(:{gency Fuse™
R P = +V2 13
diMC dMC = Y002
| : 5=
= Y005 g3
| Load T | o)
~ w
~ | DC power supply [ &
1

‘uny 19|

Bunooyssjgnoi
‘soueusule)\

®© ©

Power supply for load
connected to PLC output

-
(3))

| J [eY=te)

225
For details on emergency g'g’ ]
stop operation, refer to *3%
"DESIGN PRECAUTIONS" §
at "Safety Precautions" field. 5]

-
(o)

*1. The output circuit of this PLC does not have a built-in fuse.

Provide a fuse suitable to each load to prevent blowout of the wires on the circuit board caused by 32
output element fracture due to load short-circuiting. &e
<
*2. """ represents vacant terminals. gg
&
WIRING PRECAUTIONS AC AUTION 17
o=
* Do not wire the vacant terminals externally. @3
Doing so may damage the product. %S

=

8

=

o

S

S
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13. Examples of Wiring for Various Uses

DESIGN PRECAUTIONS AWARN ING

* Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure.
Otherwise, malfunctions may cause serious accidents.

1

N
-

w
~

B
=

Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

If an overload of the 24 V DC service power supply occurs, the voltage automatically drops, inputs in the PLC are disabled, and all
outputs are turned off.

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

Note that when an error occurs in a relay or transistor output device, the output could be held either on or off.

For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe
machinery operation in such a case.

DESIGN PRECAUTIONS AC AUTION

* Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the control line at least
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install module so that excessive force will not be applied to peripheral device connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

SECURITY PRECAUTIONS AWARN I N G

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions.
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13.1

WIRING PRECAUTIONS AWARN ING

Make sure to cut off all phases of the power supply externally before attempting installation or wiring work.

Failure to do so may cause electric shock or damage to the product.

Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work.

Failure to do so may cause electric shock.

The temperature rating of the cable should be 80°C or more.

WIRING PRECAUTIONS AC AUTION

Do not supply power to the [24V] terminal (24 V DC service power supply) on the main unit.
Doing so may cause damage to the product.

Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit with a wire 2 mm

thicker.

Do not use common grounding with heavy electrical systems (refer to Section 8.3).

Connect the AC power supply wiring to the dedicated terminals described in this manual.

If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

Noise resistance may be lower when the L and N wires of an AC power supply are not wired correctly.

Please wire using the correct polarity.

Connect the DC power supply wiring to the dedicated terminals described in this manual.

If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn out.

Do not wire vacant terminals externally.

Doing so may damage the product.

When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.

Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire to the main unit in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.

- Make sure to properly wire to the main unit in accordance with the rated voltage, current, and frequency of each terminal.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that the screwdriver
does not touch the partition part of the terminal block.

Make sure to properly wire to the terminal block (European type) in accordance with the following precautions.

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in the manual.

- Tightening torque should follow the specifications in the manual.

- Twist the end of strand wire and make sure that there are no loose wires.

- Do not solder-plate the electric wire ends.

- Do not connect more than the specified number of wires or electric wires of unspecified size.

20r

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.

Notes about Examples of Wiring

The examples of wiring are given under the following conditions.

— For the example of positioning wiring, refer to the Positioning Control Edition.

* The input/output numbers are the actual numbers on the program.

(They may differ from the numbers shown on the product terminals.)

Product input/output specifications
Check the product input/output specifications when using any example of wiring.

- Products for sink output and products for source output are available.

* The examples of programming (applied instructions) are given based on the allocation of the input/output

numbers for wiring.
— For the applied instructions, refer to the Programming Manual.
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13.2 Digital Switch [DSW Instruction (FNC 72)/BIN Instruction (FNC 19)]

13.2.1 When DSW instruction (FNC 72) is used

Examples of wiring for capturing values from a 4-digit digital switch to the data register D100 are given below.

Example of program

M8000
— Fggv\? X010 | Y012 | D100 | Ki
RUN
monitor

Example of wiring
1) In the case of sink wiring

Digital switch 100 10 102 103
of BCD R R 1] R
0.1 A50 V/ZZS N N N NN NN N NN N NN N N
diode is
necessary
112 |4 8

S/S [X010[x011][x012]Xx013

Main unit (Example: FX3s-30MT/ES)

ov | 24v [com4|Y012|Y013]Y014|Y015
100 [10° |102 [103

2) In the case of source wiring

Digital switch 10° 10° 102 103

of BCD 1] 1] 1] BRI
0.1 A50 V/ZSZ \VARVARA YVvYvy \VARVARVARA YVVYVvY Vv
diode is
necessary

112 |4 |8
S/S [X010[x011][x012[Xx013

Main unit (Example: FX3s-30MT/ES)

ov | 24v [ +v4 [Y012|Y013]Y014|Y015
100 [101 |102 [103
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13.2.2 When BIN instruction (FNC 19) is used @
Examples of wiring for capturing values from a 2-digit digital switch to the data register D102 are given below. §
o

Example of program

M8000 12
— F'\I‘B?NW K2X010 | D102 5
RUN =
monitor 2
=
Example of wiring 8

1) In the case of sink wiring

100 101 §,3
1] R ga
\ V) c2

|— 3

-
=

1942 4 [8 |1 |2 [4 |8
S/S [X010[x011[X012[X013]X014]X015[X016[x017

‘uny 19|

Main unit (Example: FX3s-30MT/ES)

‘goueUBUIB)

Bunooyssjgnoi

24V

-
(3))

2) In the case of source wiring

suondo
pue syun
uoIsuaix3 Jayi0

100 10"

RN RN
) )

i

124|81

2 |4 |8
S/S [x010[x011]x012[X013[x014]|x015[x016[Xx017

(Was-sex4)
a|npol Aejdsig

Main unit (Example: FX3s-30MT/ESS)

24V

ojjossey) ==
fowspy =~

(-0008a *-0008IN)

JSI7 uonoNJIsu| W $90IA9(] [E108dS

(@)

Sjopow
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13.3 Input Matrix [MTR Instruction (FNC 52)]

This section gives examples of wiring for capturing the ON/OFF status of 24 switches to M30 to M37, M40 to
M47 and M50 to M57 using MTR instruction (FNC 52).

Example of program

Mg000 FNC 52

— X000 Y012 M30 K3
RUN MTR
monitor

Example of wiring
1) In the case of sink wiring

g s & g Iz g Jg In
0.1A50V Irs) vy Yy} o P} Ty} Irs) o
diode is = %2 = )= )= )= )= )=
necessary.
X001VX002V X003V X004V X005V X006 VX007
e Iz lg Ig I3 Jg Jg I3
= %2 = )= \= )= \= =
X001V X002V X003V X004V X005V X006V X007

VIM36
M

S/S [X000[X001[X002]X003[X004]|X005[X006(X007

Main unit (Example: FX3s-30MT/ES)

24V | ICO|M4|Y012|YO13|YO14

I

Connect pull-up resistors (33 kQ/0.5 W) when using
inputs X000 to X017.

2) In the case of source wiring

g Iz I o g Ig Jlg In
0.1A50V L (© (O (U (1O (B (O |l
diode s — )2 %z S = )= )= \= \32
necessary.

X001 VX002 VX003 VX004 VX005 VX006 VX007

e Iz Ig I I3 lg Jeo I3

= %z S )= )= )= \= \2S

X001 VX002 X003 VX004 VX005 VX006 VX007

~M30]
M

S/S [X000[x001[X002]X003[X004]|X005[x006(Xx007

Main unit (Example: FX3sS-30MT/ESS)

oV | 24v { +v4 [Y012[Y013]Y014
I

i

Connect pull-down resistors (3.3 kQ2/0.5 W) when
using inputs X000 to X017.
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13.4 Seven Segment with Latch [SEGL Instruction (FNC 74)/ =
BCD Instruction (FNC 18)] -

13.4.1 When SEGL instruction (FNC 74) is used 12
This subsection gives examples of wiring for displaying the current value of D100 on the 4-digit 7-segment g
display. %
Example of program Ez

M8000
—— FNC74 1 pigo | voos | K1
SEGL
RUN S=
B =
monitor = =
o >
&<
cS
Example of wiring ]

1) In the case of sink wiring

-
=

7-segment display to be used for sink wiring

(in the case of transistor output) =5
Jm= === mmmmmmmmmmm—e—emo---- - 228
Main unit (Example: FX3s-30MT/ES) | ! ) . S 2
i _PLC 7-segment display @53
1 ' S8
i | : @
Transistor output (sink) I :
1
COM3| Y006 | Y007 | Y010 | Y011 [COM4| Y012 | Y013 | Y014 | Y015 [ : 15
1 2 4 8 100 10" |102 |103 ¥ Internal || oco
J J J ’ ! circuit || 253
I 1 22m
1 : Q.(Z;..
1 [102 [102  [101 [100 i ! ' | 2
*1 S A g
- - - -
2 ———— »—‘
8 - - - - O
58
re
o=
2) In the case of source wiring =g
()
7-segment display to be used for source
wiring (in the case of transistor output) 1 7
| 1
Main unit (Example: FX3s-30MT/ESS) | ! ) . e
i _PLC 7-segment display 83
1 : F2
1
Transistor output (source) : i
1
+Vv3 | Y006 | Y007 | Y010 | YO11 | +V4 [ Y012 Y013 | Y014 | YO15 i1 !
1 J 2 J4 J 8 100 107 102 103 : In@ern_al :
. circuit ||, .
| ! g%
: I S8
[102 [0z [101 [100 ; ' | 5
1 *1 + ! ! 2
| == - - - [ = TEmmTmmmsmmssmmssmssmmssmmses - S5
—— 38
2 RN RN RN Aot
M RO DR
8 - - - - B
2
*1. Use a 7-segment display with a latch and a built-in BCD decoder. §‘
C
30
22
23
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13.4 Seven Segment with Latch [SEGL Instruction (FNC 74)/ BCD Instruction (FNC 18)]

13.4.2 When BCD instruction (FNC 18) is used

This subsection gives examples of wiring for displaying the current value of D100 on the 2-digit 7-segment

display.

Example of program

M8000
|_

RUN

FNC 18
BCD

D100

K2Y006

monitor

Example of wiring

1) In the case of sink wiring

Transistor output (sink)

Main unit (Example: FX3s-30MT/ES)

com3| Yoo6 | Y007 | Yo10 | Yo11 [com4| Y012 | Y013 | Y014 | Y015

1

]2

4

JE

JK

J2_ s

IE

1)2]4l8] 1]2]4ls

+

]

2) In the case of source wiring

Transistor output (source)

Main unit (Example: FX3s-30MT/ESS)

+v3 | Y006 | Y007 | Y010 | Y011 | +v4 | Y012 | Y013 | Y014 | Y015

1

]2

4

IE

JK

J2_ s

JE

1)2]4l8] 1]2]4ls

7-segment display to be used for sink wiring
(in the case of transistor output)

Internal
circuit

7-segment display to be used for source
wiring (in the case of transistor output)

Internal
circuit
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;A £
I
M . M >
14. Test Operation, Adjustment, Maintenance and H
«
Troubleshooting 12
o
STARTUP AND MAINTENANCE g
PRECAUTIONS WARNING
«
* Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.
» Before cleaning or retightening terminals, cut off all phases of the power supply externally. 1 3
Failure to do so may cause electric shock. s=
» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated 2=
manuals and ensure the safety of the operation. & ‘g.
An operation error may damage the machinery or cause accidents. % -
* Do not change the program in the PLC from two or more peripheral equipment devices at the same time. (i.e. from a programming tool @
and a GOT)

Doing so may cause destruction or malfunction of the PLC program.

=5
STARTUP AND MAINTENANCE g %%
PRECAUTIONS CAUTION 235
8o
« Turn off the power to the PLC before attaching or detaching the memory cassette. If the memory cassette is attached or detached é"‘m

while the PLC's power is on, the data in the memory may be destroyed, or the memory cassette may be damaged.
* Do not disassemble or modify the PLC.
Doing so may cause fire, equipment failures, or malfunctions.

-
(3))

For repair, contact your local Mitsubishi Electric representative. 9o g g
« Turn off the power to the PLC before connecting or disconnecting any connection cable. §' g’ (o}
Failure to do so may cause equipment failures or malfunctions. ®3 Q
* Turn off the power to the PLC before attaching or detaching the following devices. %
Failure to do so may cause equipment failures or malfunctions. g

- Peripheral devices, display module, expansion boards, special adapters and memory cassette
+ Do not use the chemicals for cleaning.
« If there is the possibility of touching the PLC inside a control panel in maintenance, make sure to discharge to avoid the influence of

-
(o)

static electricity. ";n =
o=

DISPOSAL PRECAUTIONS ACAUTION e
+ Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of your device. 1 7
OF

TRANSPORTATION AND i
STORAGE PRECAUTIONS ACAUT'ON ==

* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the general specifications
(Section 4.1) using dedicated packaging boxes and shock-absorbing palettes. Failure to do so may cause failures in the PLC.
After transportation, verify operation of the product and check for damage of the mounting part, etc.

(-0008a *-0008IN)

1SI7 uonANASU| w $80IAe(] [B108dS >
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14.1 Preparation for Test Operation
14.1.1 Preliminary inspection [power OFF]
Incorrect connection of the power supply terminal, contact of the DC input wire and power supply wire, or
short-circuiting of output wires may result in serious damage.
Before applying power, check that the power supply and ground terminals are connected correctly and input/
output devices are wired properly.
Notes
The dielectric withstand voltage and insulation resistance test of the PLC should be measured in accordance with the following
procedures.
1) Remove all input/output wires and power supply wires from the PLC.
2) Connect a crossing wire to each of the PLC terminals (power supply terminal, input terminals and output terminals) except the
ground terminal. For the dielectric withstand voltage test of each terminal, refer to the generic specifications for the product. (refer to
Section 4.1)
3) Measure the dielectric withstand voltage and insulation resistance between each terminal and the ground terminal.
Dielectric withstand voltage: 1.5 kV AC or 500 V for 1min (The terminals vary in dielectric withstand voltage.)
Insulation resistance: 5 MQ or higher by 500 V DC insulation resistance tester
14.1.2 Connection to peripheral device connecting connector (RS-422)
1. When connecting a peripheral device
Connect and disconnect the communication cable for the peripheral device.
Programming
connector
(RS-422)
M
Communication\ Positioni K
cable ositioning mar|
2. For continuous use of a peripheral device (such as GOT)

Cut off the area shown in the left figure below of the peripheral device connector cover (main unit) using a
nipper, etc., and connect the peripheral device as shown in the right figure below.
Peripheral device

connecting connector
cover

Connection example

Communication
cable

Cut off the dotted
line area
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14.1.3 Connection to peripheral device connecting connector (USB) @
Connect and disconnect the communication cable for the peripheral device (personal computer). E’)?
At connection, confirm the cable and connector shape. g
Programming
connector 1 2
2
2
..... =
E
USB Mini-B connector =
E
N 55
2 23
8

=
USB Mini-B

=

plug 358
523
o8 d
[N
33
S8
¢
«

14.1.4 Writing of program and program check [power ON and PLC stopped]

-
(3))

suondo

Turn on the PLC power.

pue sjun
I3 JoUl0

Make sure that the RUN/STOP switch of the PLC is set to STOP, and turn the power on.

A
Q) uoisua

Check the program.

39
Check for circuit errors and grammatical errors with the program check function of the §T:l
programming tool. §§
Transfer the sequence program. 17
Write the program to the PLC with the programming tool. PROTECT switch o=

&3
When the memory cassette is used =3
Make sure to set the PROTECT switch of the memory cassette to OFF 0
(shown right). o [ s e

— For details on the memory cassette, refer to Chapter 17. 0] °
RS
g

Verify the sequence program.

Verify that the program has been correctly written to the PLC.

Execute PLC diagnosis.

1SI7 uonANASU| W $80IAe(] [B108dS

Check for errors in the PLC main body with the PLC diagnostic function of the programming tool.
— For details on the PLC diagnosis with GX Works2, refer to Section 14.6.
— For details on the PLC diagnosis with FX-30P, refer to FX-30P operation Manual.
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14.2 Running and Stopping Procedures [Power ON]

14.2.1 Methods of running and stopping

FX3s PLCs can be started or stopped by any of the following three methods.
Two of the methods can be combined.
The RUN/STOP switch is located under the peripheral device connector cover.

1. Operation with built-in RUN/STOP switch RUN/STOP switch

Operate the RUN/STOP switch on the front panel of the main unit to start and stop the / e
i

F

PLC (refer to the right figure).
Turn the switch to RUN, and the PLC will start. Turn it to STOP, and the PLC will stop.

[ellelle]
O~0wO

SO
305!

z

g
5

UNO

)
o

STOP
-30M @I

2. Running and stopping with general-purpose input (RUN terminal)

Operation with one switch (RUN)
One of the input terminals X000 to X017"1 of the main unit can be used as a RUN input terminal by a

parameter setting (refer to the figure below).
When the specified input terminal is turned on, the PLC starts. When it is turned off, the PLC is started or

stopped depending on the state of the built-in RUN/STOP switch.

*1. X000 to X005 in FX3s-10M0O, X000 to X007 in FX3s-14M0O, and X000 to X013 in FX3s-20M.
— For details, refer to "Kinds of Parameters and Settings" in Programming Manual.

General-purpose input terminal [ General-purpose input terminal
RUN\ / specified as RUN input by parameter RUNY\ / specified as RUN input by parameter

S/S [x000[x001]Xx002 S/S [X000]x001[X002

Main unit (sink input) Main unit (source input)

Operation with two switches (RUN and STOP)
The PLC can be started and stopped with individual RUN and STOP pushbutton switches.
For this operation, a sequence program using M8035 to M8037 is necessary.
— For details, refer to "Operations of Special Devices" in Programming Manual.

RUN ]STOP] General-purpose input terminal RUN [STOPI General-purpose input terminal
\ /( specified as RUN input by parameter \ /( specified as RUN input by parameter
S/S [X000[x001|x002 S/S [X000[x001|x002

Main unit (sink input) Main unit (source input)

3. Starting and stopping by remote control from programming tool
The programming tool has a function to forcibly start and stop the PLC by remote control (remote RUN/STOP

function).

However, when power is reapplied, the remote RUN/STOP function is disabled. The RUN/STOP status is
then determined by the RUN/STOP switch or RUN terminal.

For details on the start and stop procedures with remote control from programming tool, refer to Paragraph 2

of Subsection 14.2.2.
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14.2.2 Use of several running/stopping methods @
;
1. When the built-in RUN/STOP switch and the general-purpose RUN terminal are used o
(without remote running/stopping operation from the programming tool) “
The RUN/STOP status of the PLC is determined by the conditions shown in the following table. 1 2
Condition of built-in RUN/STOP switch Condition of general-purpose input terminal Status of PLC o
specified as RUN terminal by parameter =S
OFF RUN =
RUN =
ON RUN i

OFF STOP

STOP ON RUN 1 3
Use either built-in RUN/STOP switch or the general input specified as RUN terminal. m:<:§
(When specifying the general-purpose terminal as the RUN terminal, always set the built-in RUN/STOP §c§
switch to STOP.) %9‘

2. When the remote running/stopping operation from the programming software is performed

For this operation, keep both the built-in RUN/STOP switch and the general-purpose input RUN terminal in
the STOP position.

If the stop command is given from the programming tool after the PLC is started by either the built-in RUN/ §'§§
STOP switch or the general-purpose input RUN terminal, the PLC will be restored to the running status by §§§
giving the RUN command from the programming tool. This can also be accomplished by setting the built-in gﬁ
RUN/STOP switch or the general-purpose input RUN terminal to STOP and then to RUN. =

-
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14.3 Operation and Test [Power ON and PLC Running]
14.3.1 Self-diagnostic function
When the PLC’s power is turned on, its self-diagnostic function starts automatically. If there are no problems
with the hardware, parameters or program, the PLC will start and the RUN command (refer to Section 14.2) is
given (RUN LED is lit). If any problems are found, the "ERR" LED flashes or lights.
14.3.2 Test functions
Functions of the programming tool to turn on/off the PLC devices and change the current values/settings are
effective or ineffective depending on the PLC status as shown below.
v': Effective A: Conditionally effective -: Ineffective
In In
Item running | stopped
status status
. Devices used in program L v
Forcible ON/OFF ™! i i
Devices not in use v v
Change of current values of timers, counters, data |Devices used in program NG v
registers and file registers*3 Devices not in use 4 v
When the program memory is the built-in EEPROM v v
When the program memory is in the memory cassette ) )
Change of settings of timers and counters™ and the PROTECT switch is on
When the program memory is in the memory cassette v v
and the PROTECT switch is off
*1. Forcible ON/OFF
- The forcible ON/OFF function is effective on the input relays (X), output relays (Y), auxiliary relays (M), state (S),
timers (T) and counters (C).
- The forcible ON/OFF function can turn on or off the devices only for one scan.
While the PLC is running, the function is substantially effective in clearing the current values of the timers (T),
counters (C), data registers (D), index registers (Z and V) and in controlling the SET/RST circuit and self-retaining
circuit. (The operation to forcibly turn on timers is effective only when the timers are driven by the program.)
- The results of forcible ON/OFF operation performed while the PLC in the stopped state or performed for devices not
used in the program are retained.
However, the results of the operation performed for the input relays (X) are not retained because the relays refresh
input even while the PLC is in the stopped state. (They are updated according to the input terminal conditions.)
*2.  Since the current values may be changed according to MOV instruction in the program and the
operation results, the most recently obtained values are retained.
*3. The current values of the file registers stored in the program memory cannot be monitored or tested
on the display module.
*4. Change of timer and counter settings. The settings of the timers (T) and counters (C) can be changed
only when the timers are driven by the program.
14.3.3 Program modification function

The sequence program can be transferred while the PLC is running or in the stopped state as shown below.

v': Effective  -: Ineffective
In In
Item running | stopped
status | status

Batch writing of file registers (D) - v

. Partial modification of program v v
Writing of program to PLC

Modification of whole program (batch writing) - v

Writing of parameters to PLC - v

Writing of comments to PLC - v

*1. Since the writing function is used during running, the programming tool must support the write during

RUN function, such as GX Works2.

— For the writing function during running, refer to Subsection 5.2.5.
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14.4 Maintenance and Periodic Inspection =
This PLC does not incorporate consumable parts that are factors in the reduction of service life. 5
However, the output relays (points of contact) have a limited life expectancy. 8
14.41 Periodic inspection 12
o
Check the following points. ?;::
» Check that the temperature in the panel is not abnormally increased by other heat generating bodies or §
direct sunlight. <
» Check that dust or conductive dust has not entered the panel. 1 3
» Check for loosening of wiring and other abnormalities. <=
o=
= g
14.4.2 Maintenance - product life of relay contacts cg
D
The product life of relay contacts varies considerably depending on the load type used. Take care that loads
generating reverse electromotive force or rush current may cause poor contact or deposition of contacts
which may lead to considerable reduction of the contact product life. e
SR
1. Inductive load %E”:"
Inductive loads generate large reverse electromotive force between contacts at shutdown, which may cause 8’§ =
arcing. At a fixed current consumption, as the power factor (phase between current and voltage) gets smaller, g‘m
the arc energy gets larger.
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000 1 5
operations at 20 VA. ogQ
The following table shows the approximate life of a relay based on the results of an operation life test. §’Fn*<f’g
Test condition: 1 sec. ON/ 1 sec. OFF 2
Load capacity Contact life s
0.2 A/100 V AC ] 16
20 VA 3,000,000 times
0.1 A/200 V AC =g
0.35 A/100 V AC =8
35 VA 1,000,000 times P D
0.17 A/200 V AC S=
0.8 A/100 V AC =2
80 VA 200,000 times &
0.4 A/200 V AC
The product life of relay contacts becomes considerably shorter than the above conditions when the rush Q=
overcurrent is shut down. ég
Please refer to the following measures regarding the inductive load. &=
— Refer to Subsection 12.1.3-2.
Some types of inductive loads generate rush current 5 to 15 times the stationary current at activation.
Make sure that the rush current does not exceed the current corresponding to the maximum specified
resistance load. .
5
2. Lamp load §
Lamp loads generally generate rush current 10 to 15 times the stationary current. Make sure that the rush g
current does not exceed the current corresponding to the maximum specified resistance load. 3
3. Capacitive load

Capacitive loads can generate rush current 20 to 40 times the stationary current. Make sure that the rush
current does not exceed the current corresponding to the maximum specified resistance load. Capacitive
loads such as capacitors may be present in electronic circuit loads including inverters.

1SI7 uonANASU| W $80IAe(] [B108dS

* About the maximum load specifications of the resistance load, refer to the specification for each model.
— Refer to Subsection 4.1.1.
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14.5 Troubleshooting with LEDs

When trouble occurs, check the LEDs on the PLC to identify the problem with the PLC.

14.5.1 POW LED [on/flashing/off]

LED
Status

PLC Status

Remedies

On

Power of the specified voltage is being correctly

supplied to the power supply terminal.

The power supply is normal.

Flashing

One of the following problems may have occurred. [+ Check the supply voltage.

» Power of the specified voltage and current is not
being supplied to the power supply terminal.

» External wiring is incorrect.
+ Internal error of PLC

After disconnecting the cables other than the power cable, re-
apply power to the PLC, and check for changes in the state. If the
problem persists, consult your local Mitsubishi Electric
representative.

Off

« If the power is not off, check the power supply and the power

One of the following problems may have occurred. supply route.

* The power supply is off.
+ External wiring is incorrect.

» If power is being supplied correctly, consult your local Mitsubishi
Electric representative.

+ Power of the specified voltage is not being|+ After disconnecting the cables other than the power cable, re-

supplied to the power supply terminal.
* The power cable is broken.

apply power to the PLC, and check for changes in the state. If the
problem persists, consult your local Mitsubishi Electric
representative.

14.5.2 ERR LED [on/flashing/off]

LED
Status

PLC Status

Action

A watchdog timer error may have occurred,
or the hardware of the PLC may be
damaged.

1)

3)

Stop the PLC, and re-apply power.
If ERR LED goes off, a watchdog timer error may have occurred. Take
any of the following measures.
Review the program.
The maximum value (D8012) of the scan time should not exceed the
setting (D8000) of the watchdog timer.
Check that the input used for input interruption or pulse catch is not
being abnormally turned on and off in one scan.
Check that the frequency of the pulse (duty of 50%) input to the high-
speed counter does not exceed the specified range.
Add the WDT instructions.
Add some WDT instructions to the program, and reset the watchdog
timer several times in one scan.
Change the setting of the watchdog timer.
Change the watchdog timer setting (D8000) in the program so that the
setting is larger than the maximum value of the scan time (D8012).
Remove the PLC and supply power to it from another power supply on a
desk.
If the ERR LED goes off, noise may have affected the PLC.
Take the following measures.
Check the ground wiring, and reexamine the wiring route and
installation location.
Fit a noise filter onto the power supply line.
If the ERR LED does not go off even after the measures stated in (1) and
(2) are taken, consult your local Mitsubishi Electric representative.

Flashing

One of the following errors has occurred in
the PLC.

+ Parameter error

« Syntax error

» Ladder error

Perform PLC diagnosis and program check with the programming tool.
For the remedies, refer to Section 14.6.

Off

No errors that stop the PLC have occurred.

If the operations of the PLC are abnormal, perform PLC diagnosis and
program check with the programming tool.
A Serial communication error or Operation error may have occurred.
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14.6 Judgment by Error Codes and Representation of Error Codes

Error codes can be checked with the programming tool.

Bojeuy UIiNg  mi

14.6.1 Operation and check by GX Works2 1

1 Connect the personal computer and the PLC.

Buuipm indino IND

2 Execute the PLC diagnosis.

-_—

Click [Diagnostics] — [PLC Diagnostics...] on the menu bar, and the diagnosis of PLC will start.

2 MELSOFT Series GX Works2 (Untitled Project) - [[PRGIWrite MAIN 1 Step]

Joj bupy €

i Project Edt  FindfReplacs

=1 =10
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3 Check the results of diagnosis. g9s9
ca
. . . joV) m
Display the following window to check the errors. “3x
>
(7]
Example: one error occurs S
PLC Diagnostics X
Connection Channel List 1 6
|Seﬂal Port PLC Module Connection(RS-232C) System Image... — D
2
Eror infornaton Open the help window of 25y
Current Error Error Jump Error Help <t GX WorkSZ to check the (OJ'I =
S — error details. =3
. Status | No. | Error Step Current Error YearjMonthjDay | Time 4 ) &
The error in PLC —>| A el Parameter Error 2011-11-29 11:48:14 & Major Error =5
. . A Moderate Error
is displayed. I
I™ Change the window size and posttion after error jump 1 7
The LED status > PLC Panel Monitor Status Q =
Pyt ‘o S __RemsieRn_ | @ g
of PLC is displayed. 82
—! = AeTEED __Femotestor | =2
: :::on Mernary Type EAM Clear PLC Memory
CPU Yersion ﬁ.un Lcmkl
Stop Manitor | Close |
=
(=<
o
o
=
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o
o
@
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14.6.2 Representation of errors

Errors are represented in this manual and GX Works2 as shown in the following table.

This manual GX Works2
PLC hardware error PLC Hardware Error
PLC/PP communication error PLC/PP Communication Error
Serial communication error 1 [ch1] Link Error
Parameter error Parameter Error
Syntax error Syntax Error
Circuit error Ladder Error
Operation error Operation Error
USB communication error USB communication error
Special parameter error Special Parameter Error
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14.6.3 Error Code List and Action

When a program error occurs in the PLC, the error code is stored in special data registers D8061 to D8067,
D8487 and D8489. Take action based on the following information.

PLC
i ebeEten Contents of error Action
code at error
occurrence
PLC hardware error [M8061 (D8061)]
0000 - No error
When the memory cassette is used, check whether it is
mounted correctly.
6101 Memory access error If the problem persists or if the memory cassette is not used,
Stops something may be malfunctioning inside the PLC. Consult
operation your local Mitsubishi Electric representative.
6105 Watchdog timer error Check user program.

The scan time exceeds the value stored in D8000.

PLC/PP communication error [M8062 (D8062)]

0000 - No error

6201 Parity, overrun or framing error

6202 Communication character error Check the cable connection between the programming panel
5203 | Communication data sum check error (PP)/ programmlng device and the PLC. This error m'ay occur
| when a cable is disconnected and reconnected during PLC

6204 . Data format error monitoring.

6205 Contlnyes Command error

operation

When the memory cassette is used, check whether it is
mounted correctly.

6230 Memory access error If the problem persists or if the memory cassette is not used,
something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

Serial communication error 1 [M8063 (D8063)]

0000 - No error

6301 Parity, overrun or framing error

6302 Communication character error

6303 Communication data sum check error

6304 Communication data format error « Ethernet communication, Inverter communication,
_— computer link and programming:

6305 Command error

Ensure that the parameters are correctly set according to
6306 Communication time-out detected their applications.
* N:N network, parallel link, MODBUS communication, etc.:

6307 Modem initialization error
— Check programs according to applications.
6308 N:N network parameter error «  Remote maintenance:
6309 N:N Network setting error Ensure modem power is ON and check the settings of the
6312 Contlnyes Parallel link character error AT commands.
operation i +  Wiring:
6313 Parallel link sum error Check the communication cables for correct wiring.
6314 Parallel link format error
6320 Inverter communication error
6321 MODBUS communication error

When the memory cassette is used, check whether it is
mounted correctly.

6330 Memory access error If the problem persists or if the memory cassette is not used,
something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

6340 Special adapter connection error Check connection of the special adapter.
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PLC
Error | operation Contents of error Action
code at error
occurrence
Parameter error [M8064 (D8064)]
0000 - No error
6401 Program sum check error
6402 Memory capacity setting error
_ - STOP the PLC, and correctly set the parameters.
6404 Comment area setting error
6405 File register area setting error
Stops + STOP the PLC, and correctly set the special parameters.
6420 P Special parameter sum check error » Set special parameters correctly, turn OFF the power, and

operation then turn ON the power.

* Check the contents of the special parameter error code
(D8489), confirm troubleshooting for special adapters/

6421 Special parameters setting error special blocks, and set special parameters correctly.

+ Set special parameters correctly, turn OFF the power, and
then turn ON the power.

Syntax error [M8065 (D8065)]

0000 - No error
6501 Incorrect combination of instruction, device symbol and device
number

» No setting value after OUT T or OUT C.

6503 » Insufficient number of operands for an applied instruction.

» Same label number is used more than once.
6504 * Same interrupt input or high-speed counter input is used

Stops During programming, each instruction is checked. If a syntax
operation more than once. error is detected, modify the instruction correctly.

6505 Device number is out of allowed range.
" 6506 | Invalid instruction
" 6507 | Invalid label number [P]
" 6508 | Invalid interrupt input [I]
" 6510 | MC nesting number error
Circuit error [M8066 (D8066)]

0000 - No error

6610 LD, LDl is continuously used 9 times or more.
8611 | More ANB/ORB instructions than LD/LDI instructions
6612 | Less ANB/ORB instructions than LD/LDI instructions
" 6613 | MPS is continuously used 12 times or more.
" 6614 | No MPS instruction
" 6615 | No MPP instruction This error occurs when a combination of instructions is

Stops No coil between MPS, MRD and MPP, or incorrect incorrect in the entire circuit block or when the relationship

6616 operation | combination between a pair of instructions is incorrect.
P Modify the instructions in the program mode so that their

Instruction below is not connected to bus line: mutual relationship becomes correct.

6617 STL, RET, MCR, P, |, DI, El, FOR, NEXT, SRET, IRET, FEND
or END
STL, MC or MCR can be used only in main program, but it is

6618 . ) :
used elsewhere (e.g. in interrupt routine or subroutine).

6619 Invalid instruction is used in FOR-NEXT loop:

STL, RET, MC, MCR, | (interrupt pointer) or IRET.
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PLC

Error | operation Contents of error Action

code at error
occurrence
Circuit error [M8066 (D8066)]

6620 FOR-NEXT instruction nesting level exceeded

6621 Numbers of FOR and NEXT instructions do not match.

6622 No NEXT instruction

6623 No MC instruction

6624 No MCR instruction

6625 STL instruction is continuously used 9 times or more.

o] Invalid instruction is programmed within STL-RET loop: .Thls erro.r oceurs .whep a. combination of |nstruct|.ons .|s

6626 . ; incorrect in the entire circuit block or when the relationship

Stops MC, MCR, | (interrupt pointer), SRET or IRET. . . . o
———— operation between a pair of instructions is incorrect.
6627 P No STL instruction Modify the instructions in the program mode so that their
6628 Invalid instruction is used in main program: mutual relationship becomes correct.
| (interrupt pointer), SRET or IRET
6629 No P or | (interrupt pointer)
6630 No SRET or IRET instruction
STL-RET or MC-MCR instructions in subroutine
6631 SRET programmed in invalid location
6632 FEND programmed in invalid location
Operation error [M8067 (D8067)]
0000 - No error
* No jump destination (pointer) for CJ or CALL instruction
» Label is undefined or out of PO to P255 due to indexing. ) ) ) . )

6701 « Label P63 is executed in CALL instruction; cannot be used | This error occurs in the execution of operation. Review the
in CALL instruction as P63 is for jumping to END |program and check the contents of the operands used in
instruction. applied instructions.

6702 | CALL instruction nesting level is 6 or more Even if the .syntax or circuit design is correct, an operation
- | error may still occur.
6704 FOR-NEXT instruction nesting level is 6 or more. For example:
6705 0perand of applied instruction is inapplicable device. "T100Z" itself is not an error. But if Z had a value of 100, the
— - - timer T200 would attempt to be accessed. This would cause
Device number range or data value for operand of applied . . . . .

6706 . . - an operation error since there is no T200 device available.

instruction exceeds limit.

6709 | Continues |Other (e.g. improper branching)

— operation - — —
. This error occurs when the same device is used within the

6710 Mismatch among parameters N e .

source and destination in a shift instruction, etc.
6730 Incorrect sampling time (TS) (TS < 0)
Incompatible input filter constant (o)
6732 (e <00r100<a)
| N i : <PID instruction is stopped.>
6733 Incompatible proportional gain (KP) (KP < 0) This error occurs in the parameter setting value or operation
6734 Incompatible integral time (T1) (TI < 0) data executing PID instruction.
K Incompatible derivative gain (KD) Check the contents of the parameters.
(KD <0 or 201 <KD)
6736 Incompatible derivative time (TD) (TD < 0)
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PLC
il ebeiSten Contents of error Action
code at error
occurrence
Operation error [M8067 (D8067)]
<Auto tuning is continued.>
6740 Sampling time (TS) < Scan time The operation is continued in the condition "sampling time
(TS) = cyclic time (scan time)".
6742 Variation of measured value exceeds limit.
(APV < -32768 or +32767 < APV)
6743 Deviation exceeds limit.
(EV < -32768 or +32767 < EV)
6744 Integr.al result exceeds limit. <PID operation is continued.>
(Outside range from -32768 to +32767) The operation is continued with each parameter set to the
6745 Derivative value exceeds limit due to derivative gain (KD). maximum or minimum value.
6746 Derivative result exceeds limit.
(Outside range from -32768 to +32767)
6747 PID operation result exceeds limit.
(Outside range from -32768 to +32767)
. . <Transpose of output upper limit value and output lower limit
6748 S;R:mpm upper limit set value < PID output lower limit set value. —» PID operation is continued.>
’ Check whether the target setting contents are correct.
6749 Abnormal PID input variation alarm set value or output|<Alarm output is not given. — PID operation is continued.>
variation alarm set value (Set value < 0) Check whether the target setting contents are correct.
<Auto tuning is finished. — PID operation is started.>
+ The deviation at start of auto tuning is 150 or less.
<Step response method> * The deviation at end of auto tuning is 1/3 or more of the
6750 . o )
Improper auto tuning result deviation at start of auto tuning.
Check the measured value and target value, and then execute
auto tuning again.
<Auto tuning is forcibly finished. — PID operation is not
Continues started.>
operation The operation direction estimated from the measured value at
6751 <Step response method> the start of auto tuning was different from the actual operation
Auto tuning operation direction mismatch direction of the output during auto tuning.
Correct the relationship among the target value, output value
for auto tuning, and the measured value, and then execute
auto tuning again.
<Auto tuning is finished. — PID operation is not started.>
Because the set value was fluctuated during auto tuning, auto
6752 <Step response method> tuning was not executed correctly.
Improper auto tuning result Set the sampling time to a value larger than the output change
cycle, or set a larger value for the input filter constant.
After changing the setting, execute auto tuning again.
<Limit cycle method>
6753 f : R )
Auto tuning operation direction mismatch <Auto tuning is forcibly finished. — PID operation is not
<Limit cycle method> started.> _
6754 Abnormal PV threshold (hysteresis) set value for auto tuning | Check whether the target setting contents are correct.
(SHPV < 0)
<Limit cycle method> <Auto tuning is forcibly finished. — PID operation is not
6755 Abnormal auto tuning transfer status started.>
(Data of device controlling transfer status is abnormally | Ensure that devices occupied by PID instruction are not
overwritten.) overwritten in the program.
<Auto tuning is forcibly finished. — PID operation is not
started.>
<Limit cycle method> The auto tumng time is longer than necessary. o
. . Increase the difference (ULV - LLV) between the upper limit
6756 Abnormal result due to excessive auto tuning measurement . ]
. and lower limit of the output value for auto tuning, set a
time (ton > 1, ton <0, 1 < 0) ) )
smaller value to the input filter constant (a), or set a smaller
value to the PV threshold (SHPV) for auto tuning, and then
check the result for improvement.
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Error | operation Contents of error Action 5
code at error z
occurrence o
Operation error [M8067 (D8067)] <
<Auto tuning is finished (KP = 32767). — PID operation is 12
- started.>
<Limit cycle method> . .
. . ) _ . The variation of the measured value (PV) is small compared o
6757 Auto tuning result exceeds proportional gain. (KP = outside | . . =
with the output value. Multiply the measured value (PV) by 3
range from 0 to 32767) wa A o o =4
10" so that the variation of the measured value will increase =
during auto tuning. =3
<Limit cycle method> <Auto tuning is finished (KP = 32767). — PID operation is «
6758 Auto tuning result exceeds integral time. started.>
(TI = outside range from 0 to 32767) The auto tuning time is longer than necessary. 1 3
Increase the difference (ULV - LLV) between the upper limit
- oo ; 5=
<Limit cycle method> and lower limit of the output value for auto tuning, set a =
6759 Auto tuning result exceeds derivative time. smaller value to the input filter constant (o), or set a smaller (%8
(TD = outside range from 0 to 32767) value to the PV threshold (SHPV) for auto tuning, and then g§:
check the result for improvement. o
Check servo wiring and parameter setting. Also check ABS

6760 ABS data read from servo sum check error . .
instruction.

Continues | Port specified by inverter communication instruction is already | Check to make sure the port is not specified by another

6762

operation | used in another communication. instruction. g s §
c 5~
Check to make sure the input (X), as specified by DSZR or %E‘ig
ZRN instruction, is not being used for the following purposes: % S
6763 Input (X) specified by DSZR or ZRN instruction is already - Input interrupt %_8
used in another instruction. - High-speed counter C235 to C255 Q
- Pulse catch M8170 to M8175
- SPD instruction 1 5
6764 Pulse output number is already used in a positioning | Check to make sure the pulse output destination is not being o5
instruction or pulse output instruction (PLSY, PWM, etc.). driven by another positioning instruction. §" @ 5
QO
When the memory cassette is used, check whether it is @ é’_%
mounted correctly. 3.
6770 Memory access error If the problem persists or if the memory cassette is not used, g

something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

-
(o)

The write-protect switch of the EEPROM memory cassette =)
6772 EEPROM memory cassette is protected against writing. was set to ON when data was transferred to the EEPROM S8
memory. ,_-",’,3
— o=
USB communication error [M8487 (D8487)] =3
c
8702 Communication character error @

8703 Communication data sum check error Confirm the cable (?onnection between programming devic.e
[EE— and the PLC. This error may occur when a cable is 1 7
8704 Data format error disconnected and reconnected during PLC monitoring. o=
8705 | Continues |Command error 23
_— . o
operation When the memory cassette is used, check whether it is %2

mounted correctly.
8730 Memory access error If the problem persists or if the memory cassette is not used,

something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

Special parameter error [M8489 (D8489)]

=

8101 Special parameter setting time-out error Turn O.FF the po.wer’ and check the power supply and §

connection of special adapters. =

Special parameters are set improperly. g

+ Confirm troubleshooting for special adapters and set ,8

8102 Special parameter setting error special parameters correctly. -
Continues » Set special parameters correctly, turn OFF the power, and

operation then turn ON the power.

Special parameters are set, but special adapters/special
8103 Special parameter transfer target unconnected error blocks are not connected.
Check whether special adapters is connected.

1SI7 uonANASU| w $80IAe(] [B108dS >

Check that special parameters with unsupported settings are

8104 Special parameter unsupported function not set for connected special adapters.
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14.7 Troubleshooting

— For the procedures on running and stopping the PLC, refer to Section 14.2.
— For the procedures on operating peripheral devices, refer to the manuals for the peripheral devices.

14.7.1 Output does not operate

1. Output does not turn on.
Stop the PLC, and forcibly turn the inoperable output on then off with a peripheral device to check its
operation.
Check for troubles with external wiring.

* When the output operates.
The output may be turned off unintentionally in the program.
Reexamine the program. (Duplicate coil or RST instructions)

* When the output does not operate.
Check the configuration of the connected devices. If the configuration of the external wiring and connected
devices are acceptable, the output circuit may be damaged.
Consult your local Mitsubishi Electric representative.

2. Output does not turn off.

Stop the PLC, and check that the output turns off.
Check for trouble with external wiring.

* When the output turns off
The output may be turned on unintentionally in the program.
Check that there are no duplicate coils in the program.

* When the output does not turn off
The output circuit may be damaged.
Consult your local Mitsubishi Electric representative.

14.7.2 24 V DC input does not operate

1. Input does not turn on.
Disconnect the external wiring and connect the [S/S] terminal and the [0V] terminal or the [24V] terminal.
Short-circuit the [0V] terminal or [24V] terminal not connected to the [S/S] terminal and the input terminal, then
check the input display LED or a peripheral device to confirm that the input turns on.

Action

Check that the input device does not have a built-in diode or parallel resistance.

When input turns on If so, refer to Subsection 9.2.2.

Measure the voltage between the [0V] terminal (or [24V] terminal) not connected to the [S/S] terminal and
When input does not turn on | the input terminal with a tester to confirm that the voltage is 24 V DC.
Check the configuration of the external wiring and connected devices.

2. Input does not turn off.
Check for leakage current from input devices.
If the leakage current is larger than 1.5 mA, it is necessary to connect a bleeder resistance.
— For details on the measures, refer to Subsection 9.2.2.
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User's Manual - Hardware Edition 14.7 Troubleshooting
14.7.3 Cautions in registering keyword @
;
1. Cautions in registering keyword =
The keyword limits access to the program prepared by the user from peripheral devices. .
Keep the keyword carefully. 1 2
If you forget the keyword, you cannot operate the PLC online from the programming tool depending on the
type of the programming tool and the registered keyword. 2
2. Caution on using a peripheral device which does not support the second keyword and ;é
customer keyword a
Sequence programs in which the second keyword and customer keyword are registered cannot be all-cleared
using a peripheral device that does not support the second keyword and customer keyword. 1 3
<
3. Non-resettable protect function §g§~
When the non-resettable protect function is set, the protect function cannot be reset. i‘g:
2

‘uny 19|
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15. Other Extension Devices and Optional Units
(External Dimensions and Terminal Arrangement)

15.1 Special Adapters

15.1.1 FX3u-4AD-ADP

External Dimensions, Terminal Layout

~ * MASS (Weight): Approx. 0.1 kg (0.22 Ibs)

2-04.5 mounting holes Unit: mm (inches) 24+ . . .
24- * Installation: DIN rail of 35 mm (1.38") in
= | L width or screws
© ] °n e Vi+ i ) )
8 _ » Accessories: Manual supplied with
H”ﬂ””ﬂﬂﬂ F I3 10 11+ product
AE —~ poles| [COM1 .
83 f v2+ | ¢ Terminal block: European type
1k COM2
£ V3+
000 =
Mo O ° f 13+
o COM3
.>EL—7 (0.28") 55| 1L [15106) ? Va+
74 (2.92) 062) 176 07)  PO°S| [T
| [coms

15.1.2 FX3u-4DA-ADP

External Dimensions, Terminal Layout

2-¢04.5 mounting holes Unit: mm (inches) | [24+ * MASS (Weight): Approx. 0.1 kg (0.22 bs)
- 24- * Installation: DIN rail of 35 mm (1.38") in
3 = = o = width or screws
EL o _ VI* | . Accessories:  Manual supplied with
”””””””” S 10 11+ product
98] ~ ~S|g| Poles| [COMI
K= 83 f v2+ | ¢ Terminal block: European type
= e CcoM2
; E V3+
oo ik =
Fo (| ° 13+
P COM3
.EIM 155 151 (0.6) 3 Va+
74 (2.92) (062) 176(07)  POeS| 15
| [com4
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15.1 Special Adapters

15.1.3 FX3u-3A-ADP

External Dimensions, Terminal Layout

MASS (Weight):

Approx. 0.1 kg (0.22 Ibs)

DIN rail of 35 mm (1.38") in
width or screws

Manual supplied with
product

European type

Approx. 0.1 kg (0.22 Ibs)

DIN rail of 35 mm (1.38") in
width or screws

Manual supplied with
product

European type

2-94.5 mounting holes Unit: mm (inches) 24+
. 24- * Installation:
° O = P s
B — » Accessories:
0000000 gl | 10 | [vir
~2l gl poles 1+ .
§;; 3| comt| °© Terminal block:
<8 V2+
é 12+
= COM2
000
=n9 O o VO
3' 7(0.28") 5 10
-1 15.5 15.1 (0.67) : COM
74 (2.927) (0627 17.6 (0.77) poles »
L]
15.1.4 FX3u-4AD-PT(W)-ADP
External Dimensions, Terminal Layout
2-04.5 mounting holes Unit: mm (inches) 24+ * MASS (Welght):
. - 24- * Installation:
£ ai- J__
° O % s ;
B — L1+ » Accessories:
10000000 gl | 10| [
— bg o poles 1- .
§ %g ] L2+ | * Terminal block:
EHE L2-
I 12-
00l £ L3+
o O 0 3 L3-
EI 7(0.28") 5 13-
e 15.5 15.1(0.6") : L4+
74 (2.92°) (062) 17607)  POeS| 4o
14-
15.1.5 FX3u-4AD-PNK-ADP
External Dimensions, Terminal Layout
2-04.5 mounting holes Unit: mm (inches) 24+ | ° MASS (YVelght):
24- | e Installation:
| L
o |:| on L m““j’;ﬁ 35 —
orom L1+ .
— « A :
oo @ 5 | 10 | [Ta] " Accesseres
— ,\g o poles -
Bl 82| L2+ | * Terminal block:
a2} ~
i
= +
000 :
Mo O ° o] L3-
028 155 15.1(0.6) 5 | v
74 (2.92") (0627 17.6 (0.77) poles L4-
14-

Approx. 0.1 kg (0.22 Ibs)

DIN rail of 35 mm (1.38") in
width or screws

Manual supplied with
product

European type
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FX3s Series Programmable Controllers
Hardware Edition

User's Manual -

15 Other Extension Devices and Optional Units (External Dimensions and Terminal Arrangement)

15.1 Special Adapters

15.1.6 FX3u-4AD-TC-ADP

External Dimensions, Terminal Layout

2-04.5 mounting holes Unit: mm (inches) 24+
_ 24-
f=asman ai- L
o 0O o, il =
Wiy | ol
Co g poles| |J-type
©2| g J-type
og|3 L1+
SE|S
3 L1-
0o £ L[ L2
s O o [ L2-
= 0 L3+
7(0.28
e 155 15.1 (06" ? 3
74 (2.92") (062) 17607)  POeS| M4y
4

15.1.7 FX3u-232ADP(-MB)

MASS (Weight): Approx. 0.1 kg (0.22 Ibs)

Installation:

Accessories:

Terminal block:

DIN rail of 35 mm (1.38") in
width or screws

Manual supplied with
product

European type

External Dimensions

2-94.5 mounting holes

Unit: mm (inches)

————
o D On FXS:H?ADP
Moo 4 154 | ¢
Bl g3
Slog Y
SEEE
3
£
000
Fo (] o
[ S————)
Hreew) 75 15.1 (0.6
74 (2.92") | 0:13) 17.6 (0.7")
Pin configuration
1 D (DCD)
s (o 2 RD (RXD)
4|09 3 SD(TXD)
5 |o°|8 4 ERDIR)
5 |o©|7 5 SG(GND)
1 lo°)6 6 DR (DSR)
7 Not used
8 Not used
9 Not used

MASS (Weight):

Installation:

Accessories:

Connector:

Approx. 80 g (0.18 Ibs)

DIN rail of 35 mm (1.38") in
width or screws

Manual supplied with
product

RS-232C (D-SUB 9-pin,
male)
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15.1.8 FX3u-485ADP(-MB) @
g
External Dimensions z
+ MASS (Weight): Approx. 80 g (0.18 Ibs)
2-$4.5 mounting holes Unit: mm (inches) . . .
- * |nstallation: DIN rail of 35 mm (1.38") in 12
— T@T width or screws o
o O on (11-485ADP o
””” g . » Accessories:  Label for indication of link =
”””””””” S station number, =
o g‘%? 5| Manual supplied with 3
o8| product
ola2le
* 3"5 =  Terminal block: European type 13
000 E, + Terminal resistance: 330 Q/110 Q, built-in “;’;5,
=n9 O o ) ign
7(0.28") 155 15.1(0.6) &
74 (2.92°) (0627 17.6 (0.7) 1 4
=5
Terminal Layout sz3
582
Terminal resistance 25°
RDA setting switch %_8
5 RDB 330Q -
SDA B
poles| —=rr OPEN-
SG 110Q-

15.1.9 FX3u-ENET-ADP

Q
=3
@
=
m
=
@
=]
@,
o
=]

-
(o)

External Dimensions

9O
Unit: mm (inches) * MASS (Weight): Approx. 0.1 kg (0.22 Ibs) %%
rererr ey i * Installation: DIN rail of 35 mm (1.38") in ‘gz;
- width or screws =g
0 1o ()
”””””H[ I HHHH 9z z + Accessories:  Manual supplied with
R P P product 17
|l o=|2
o ﬁ% <  Connector: 10BASE-T/100BASE-TX o=
e | |12 g 93
|E JEHE (RJ45) gz
g » Terminal block: External ground terminal
[l ~ .
ll]l]l]l][ll][l = —l@m;ﬂ (M2.5 terminal block screw)
| 7(0.28") [ —
S 20.5 (0.81")
81.5(3.21") 23 (0,91 2¢
S5
. . . g¥
Pin configuration §§.
1 TD+ =
2 TD- B
JJ —||~ 3 RD+ _
— 4 Not used %
— 5 Not used g.
L| |l 6 RD- =
7 Not used =
8 Not used C
29
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15.2 Expansion Board

15.2.1 FX3G-4EX-BD

External Dimensions

Unit:mm (inches) * MASS(Weight): Approx. 20g (0.05Ibs)
ﬂ:ﬂ 0 D » Accessories: Two M3x8 tapping screws
(for installation of board),
[ & f Side cover,
O < I Manual supplied with
o I product
G = » Connector: European type
35 (1.38") ‘7 151 | 141
(0.6") (0.56")
Terminal Layout LEDs correspond to each input terminal
- olUo olo
BIR|%(X|% BX0O BX1 BX2 BX3
[aa] Fan] faa] ]
| I— |
5 poles

15.2.2 FX3G-2EYT-BD

External Dimensions

- Unit:mm (inches) + MASS(Weight): Approx. 20g (0.05Ibs)
0 I] » Accessories: Two M3x8 tapping screws
f (for installation of board),
Side cover,
I 0 Manual supplied with
product
[ — % + Connector: European type
15.1 | 14.1
(0.6")'(0.56")
Terminal Layout LEDs correspond to each output terminal
Slelfls I:E5|Y|5| - Bv1
||| @
| I— |
5 poles
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15.2 Expansion Board

15.2.3 FX3G-232-BD

External Dimensions

Unit: mm (inches)

o

35 (1.38") 5.2 (0.21")

Pin configuration

12345

0O 0 00 O
0O 0 0O
DR (DSR)
6789 Not used
Not used

Not used

©oO~NOO A WN =
»
®
9]
Z
°

15.2.4 FX3G-422-BD

+ MASS (Weight): Approx. 20 g (0.05 Ibs)

» Accessories:

» Connector:

2
o
8
Two M3x8 tapping screws 1 2
(for installation of board), o
Side cover, g
Manual supplied with =
product g
RS-232C (D-SUB 9-pin,
male) 1 3
5=
g3
cg
g

-
=

Bunooyssjgnoi
‘soueusule)\
‘uny 1s9].

External Dimensions

Unit: mm (inches)

© "f
0| - |
[ 8
O o 0
o il
wn
ggg @ [ %
T 12
35 (1.38") 2.9 (0.12") ‘ (0.48")

+ MASS (Weight): Approx. 20 g (0.05 Ibs)

» Accessories:

» Connector:

Q
=3
@
=
m
=
@
=]
@,
o
=]

-
(o)

3%
Two M3x8 tapping screws §:i—:
(for installation of board), gg
Side cover, =
Manual supplied with
product 1 7
RS-422 (MINI DIN 8-pin, £F
female) L
F2
E
g
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15.2 Expansion Board

15.2.5 FX3G-485-BD

External Dimensions

Unit: mm (inches)

[ 1] s
[T
ol & i
o 0
o866 '
G w2 | - E
| 154 | 141
35 (1.38") (0.6" |(0.567

Terminal Layout

SG
SDB
SDA
RDB
RDA

5 poles

Terminal resistance
setting switch

'_I

15.2.6 FX3G-485-BD-RJ

110Q OPEN 330Q

I_|

MASS (Weight): Approx. 20 g (0.05 Ibs)

Accessories:

Terminal block:

Two M3x8 tapping screws
(for installation of board),
Side cover, Label for
indication of link station
number,

Manual supplied with
product

European type

Terminal resistance: 330 /110 Q, built-in

External Dimensions

Unit:mm (inches)

L] ar

o [
|D o
2PAIR] 1100 S
EWAIR ?;gg D‘ N 0
N
L e | o 0
fe]

o) | (| H

35 (1.38") ‘7

10 | 12
(0.47)(0.48")

Terminal Layout

HE
o
[
2 poles ||||||||
8 1

Pin configuration

O ~NOoO R WN -

SG

Not used
SDA
RDB
RDA
SDB

Not used
Not used

MASS(Weight):

Accessories:

Terminal block:

Connector:

Approx. 20g (0.05lbs)

Two M3x8 tapping screws
(for installation of board),
Side cover, Label for
indication of link station
number (2 types),

Manual supplied with
product

European type
(for grounding)

RJ45

» Terminal resistance: 330 Q/110 Q, built-in

Wiring setting Terminal resistance

switch

setting switch

r2PAIR

(-

L 1PAIR

r110Q
C-OPEN
3300
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15.2.7 FX3G-2AD-BD @
;
External Dimensions z
Unit: mm (inches) + MASS (Weight): Approx. 20 g (0.05 Ibs)
B ==I] » Accessories: Two M3x8 tapping screws 1 2
H::ﬂ D (for installation of board), o
0 © o [ Side cover, g
al 2 1 Manual supplied with =
~ 0 product 2
o ) .
( » Terminal block: European type
SISISISIS)
@EIEIDEIEI@ = E 1 3
| 154 | 144 5=
35 (1.38") (06" |(0.56") SE]
T (éé"
D
Terminal Layout ?
Fl+ c"\" + | L 1 4
S|z s N> I=F
e2a
L | Sz
5 poles g5~
20

15.2.8 FX3G-1DA-BD

o)
External Dimensions %
Unit: mm (inches) « MASS (Weight): Approx. 20 g (0.05 Ibs) g
7 T « Accessories:  Two M3x8 tapping screws g
l l D (for installation of board), 1 6
1 © " [ Side cover,
ol S i Manual supplied with gg
~ I product 25
mD@@@@@j © E + Terminal block: European type %g
315111 B
151 | 14.1
35 (1.38") (0.6" |(0.567) 17
I §§
23
Terminal Layout =2
|-l
L | —
=
5 poles S
E

JSI7 uonoNJIsu| W $90IA9(] [E108dS
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15 Other Extension Devices and Optional Units (External Dimensions and Terminal Arrangement)

15.2 Expansion Board

15.2.9 FX3G-8AV-BD

External Dimensions

Unit: mm (inches)

_ e
] u[p
O 4
0 3
O « I
©) > l
ofeTeloll| “
ojelo]o!
o 12
35(1.38") (0.48")

Trimmer Layout

VRO|VR1|VR2|VR3

VR4|VR5|VR6|VR7

+ MASS (Weight): Approx. 20 g (0.05 Ibs)

» Accessories:

Two M3x8 tapping screws
(for installation of board),
Side cover, Trimmer layout
label,

Manual supplied with
product
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15.3 Connector Conversion Adapter z
;
[°8
15.3.1 FX3s-CNV-ADP 8
External Dimensions 1 %
[Connector conversion adapter (main body)] * MASS (Weight): Approx. 0.1 kg (0.22 Ibs) g
Unit: mm (inches) * Accessories: Four M3x8 tapping screws §
T 7 g oo (for installation of adapter), 3
0 - ETL nne Manual supplied with
B S ! il product 13
HH o - o <=
o i g2
(=] — O (1111
we- = noonnnn ° ]

% en o p non 8 14
| 74 (2.92°) | 14.6 e
' ' 0.58") gzg
(' e3 D

[Connector conversion adapter (board)] :8’% .

[ 1
0 ©
0 cQ
© 58
Sm
25
§.
15.4 Interface Module 16
59
Page
P2
15.4.1 FX-232AWC-H §§
=
External Dimensions 1 7
Unit: mm (inches) * MASS (Weight): Approx. 0.1 kg (0.22 Ibs) oz
» Accessories: Manual supplied with z %
product &<
3 o + Connector: RS-232C (D-SUB 25-pin,
[ PoleR I' fema'e)
-‘ g RS-422 (D-SUB 25-pin,

iz < female) =

“J “llg Screw for securing g

FX-232AC-H I_ 5 connector: M2.6 screw ;

80 (3.15") 25 (0.99")
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FX3s Series Programmable Controllers 16 Display Module (FX3S-5DM)
User's Manual - Hardware Edition 16.1 Specifications

;A
16. Display Module (FX3s-5DM)

16.1

STARTUP AND MAINTENANCE
PRECAUTIONS /N\WARNING

» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated
manuals and ensure the safety of the operation.
An operation error may damage the machinery or cause accidents.

STARTUP AND MAINTENANCE
PRECAUTIONS ACAUT'ON

+ Do not disassemble or modify the PLC.
Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.
« Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause equipment failures or malfunctions.
- Peripheral devices, display module, expansion boards, and special adapters
- Battery and memory cassette

Specifications

16.1.1 Applicable PLC

Model name Applicability

FX3S Series Ver.1.20 or later

16.1.2 Display Specifications

Item Specifications
Display device TN monochrome liquid crystal display
Display character Seven-segment display + icon display
Backlight Green LED backlight
Button 4 operation buttons (ESC, -, +, and OK)
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User's Manual - Hardware Edition 16.2 Installation and Removal
16.1.3 External Dimensions and Part Names @
5] Unit: mm (inches) z
I _ &
FX3s-5DM < [6]
% I:D 12
[sp]
\—. ) ,"-.'0‘ 9
xS B = 2
<t ] . A
w5008 |l 4 T =
] . 3
3] =l 0 \.-_._ .
. . Cut off this part when
(2] i<— using an expansion board 13
1] §| . at the same time. s=
|  35(1.38") | | 9.6(0.38" gd
f 1 1 =3
12 (0.48") g
[1] [OK] button [5] Display 1 4
[2]  [+] button [6] Connector for PLC =g
o Q.
[3] [-] button [71  Display module fixing hook s E-:"; %
D =
[4] [ESC] button (When used together with an expansion board) %g 2
2.0
3
16.2 Installation and Removal 15
Be sure that the power is OFF when installing the display module. 852
9oe
. =
16.2.1 Installation and Removal g
(when the expansion board/connector conversion adapter is not used together) S

The FX3s-30MT/ES is used as the main unit in this example.

Remove the top cover.

(Was-sex)
a|npol Aejdsig

Remove the top cover (A in the figure on the right) as
shown in the right figure.

17

Qz

=2
Install/remove the display module. -
Make sure the display module is in parallel with the main §
unit. Attach the display module to the main unit as shown in S

the right figure (arrow 2).

Remove the display module as shown in the right figure
(arrow 2").
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16 Display Module (FX3S-5DM)
16.2 Installation and Removal

16.2.2

Installation and Removal

(when the expansion board/connector conversion adapter is used together)

The FX3s-30MT/ES is used as the main unit and the expansion board is used together in this example.

Attach the expansion board/connector conversion adapter to the main unit.
— For the attachment method, refer to Chapter 7.

Caution

Make sure to attach the expansion board/connector conversion adapter before the display module.

Remove the upper connector cover (A in the
right figure).

Remove part B shown in the right figure using
a nipper, etc.

Caution

When part B is cut off, the display module can not be installed to
the main unit directly.

Attach the display module to the option

connector of the expansion board/connector
conversion adapter.

Make sure the display module is in parallel with the main
unit. Attach the display module to the option connector (C in
the figure on the right) of the expansion board/connector
conversion adapter as shown in the right figure (arrow 4).

Remove the display module as shown in the right figure
(arrow 4").

FX3s-5DM
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16.3 Summary of Functions =
é.
. . . >
The display module functions are summarized below. 3
1 H n 1 n Qo
The function to control the display module from programs are called "5DM control functions". s
Item Function Remarks Reference 1 2
Operator functions
o
. Input (X), output (Y), auxiliary relay (M), state (S), counter (C), . . =
Monitor/Test timer (T) and data register (D) monitor/test function. Button operation | Section 16.5 E,
Time display and setting Display and setting of the current time. Button operation | Section 16.6 §
5DM control functions <
Specified device monitor function | Specifies devices displayed on the display module from the PLC. | Requires program | Section 16.9 1 3
Back light off function Sets automatic backlight OFF time. Requires program | Section 16.10
— - - - <s
Display screen protect function Alloyvs restriction of the operator functions regarding display and Requires program | Section 16.11 %l 5
setting. ca
: : : cg
Error display valid/invalid AHOV.VS th? sele.ctlor) whether the error display for operation errors, Requires program | Section 16.12 3
etc. is valid or invalid. 7]
Qperathn button ON/OFF Allows monitoring of operation button ON/OFF status. Requires program | Section 16.13
information 1 4
Demma}/hexadeqmal current ﬁllovtls trle dlsF:Iay formc'-lt fo: monitored values to switch between Requires program | Section 16.14 =
value display setting decimal" and "hexadecimal”. SPq
ea®
Caution 855
S a
=%y
H H H (Ll o] H H n n H HRH AN 3
* When a keyword is registered in the PLC, only "Time display and setting" and "Error display valid/invalid s

are displayed, and other items cannot be displayed.
If the [OK] button is pressed when a keyword is registered, the error display blinks for 5 seconds.

-
(3))

oco

* A sequence program is required to enable a hexadecimal display of the timer (T), counter (C), and data %%g
register (D) [16-bit/32-bit] current values. @ =0

[0}

* When the scan time is long, the display in the display module is updated at low speed. §

Setting the constant scan mode (M8039 and D8039) can improve the display update timing.
— For details on constant scan mode, refer to the Programming Manual.

(Was-sex)
a|npol Aejdsig

ojjossey) ==
fowspy ~
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16.4 Flowing of the Screen Display

16.4 Flowing of the Screen Display

Time display
(- uc
L' 1
LT R T
U I ( (N

LY

[y ——— Y
P

Selecting a device

XYMS
TCD

—Refer to Subsection 16.5.2.

I\
AR

————————2p

Monitor/test

o, .0
L
LA

—Refer to Section 16.5.

Hold for 2 seconds
or longer

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

Time setting
ORI
L
TR T ]
LAt | (N

—Refer to Section 16.6.

Error display
E:’I} o 6 o6
L) )L
O o i
DU M Xy Ny N

—Refer to Section 16.7.

display module

C——> Error occurrence
\

—=> Press the [OK] button

Press other button of the
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16.5 Monitor/Test =
5
3
16.5.1 Relevant devices 8
Monitoring and testing can be performed from the "Monitor/Test" menu for the devices listed below. 1 2
v': Possible O: Not possible - Item not supported by this device o
Monitored Items Test Items =
Device Contact | Reset | Current | Setting Forced Current Value Setting §
Value Value ON/OFF Change Change @
Input (X) v _ _ _ -
Output (Y) v - - Vel 1 3
Auxiliary relay (M) v - - v %<’.§Z
State (S) v - v ig’*
w
Timer (T) v v v v O v v 3
Counter (C) v v v v O v v 1 4
Data register (D, DD) - v - v
H=o
File register (D, DD) - O - O e2a
RS
Index register (V, Z) - O - O 8283
88
*1.  The forced ON/OFF processing for devices (Y, M and S) is executed once by the END instruction @&
executed after the button is pressed. 1 5
However, if there are devices (Y, M and S) driven by the OUT instruction in the program, the
instruction execution result is reflected. 852
=
16.5.2 Selecting a device oy
2

A device to be monitored and tested can be selected.

1. Description of display =O
X®

5 W

Display Content 1 [2] p

[1] Displayed device \ll/ '_:\‘l,_'__ §§
............. =

2] 32-bit display XYM S D

*1. Displayed when a data register (D) is selected.

ojjossey) ==
fowspy =~

2. Device selection operation
1) Select device using the [+] and [-] buttons.

following order:
Data register (D) — Data register (DD) — Input (X) — Output (Y) —
Auxiliary relay (M) — State (S) — Timer (T) — Counter (C)

(-0008a *-0008IN)

—
O
7

1817 UonoNsu| W $80IA8(] [E10adS

When the [+] button is pressed, selected device is changed in the XYMS

2) Select the desired device and press the [OK] button.
The monitor/test screen appears.
Press the [ESC] button before pressing the [OK] button to return to
the time display screen.

(@)

Sjopow
panuuodSIQ

159



FX3s Series Programmable Controllers 16 Display Module (FX3S-5DM)
User's Manual - Hardware Edition 16.5 Monitor/Test

16.5.3 When "Input (X)", "Output (Y)", "Auxiliary relay (M)" or "State (S)" is selected

"Input (X)", "Output (Y)", "Auxiliary relay (M)" and "State (S)" can be monitored.
"Output (Y)", "Auxiliary relay (M)" and "State (S)" can be tested also.

1. Description of display

Display Content [11 [2] [3]
[1] Displayed device

[2] Displayed device No. ;-\l-/--; l/
[3] ON/OFF status of device"! :__Y_: EOEREEE EEET T
0 D
*1. From the displayed device No., the ON/OFF e e s

status of 8 points (in the case of X or Y) or 10 il
points (in the case of M or S) is indicated. :::::: ‘e e o & |
. :OFF status  IJ: ON status Hin

"Y000" is specified as the device to be displayed, only YO00 and Y003 are

in the ON status. Y0|00 Y0|03
DT}

N ST
DA St A S
—
Y004 Y007
2. Monitor mode operation
Every time the [+] or [-] button is pressed, the displayed device number is
increased or decreased by "10", and the ON/OFF status is displayed for the
corresponding devices. Y
To return to the device selection screen, press [ESC] button. N (]
® 6 o o
N
"' ’.. ’.‘ ® © o o

..."..
T A x
T
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3. Test mode operation @
1) Press the [OK] button in the monitor mode to select the forced set/reset %;'
mode. 3
However, the forced set/reset mode does not support "Input (X)". Y 8
DR 12
3
\ B\ B\ o \\ 9
Il e ® o o g
DU =
2) Select a device using the [+] and [-] buttons.

The selected device is indicated by flashing underline. 1 3
3) When the [OK] button is pressed, the current ON/OFF status is reversed. 5=
4) To return to the device selection screen, press [ESC] button. g‘g
=9

g
5E7
£p>

S8

-
(3))

959
2=
o®Ba
>

m%l‘l‘l
L =t
@
>
@,
o
=

(Was-sex)
a|npol Aejdsig

ojjossey) ==
fowspy =~
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16.5.4 When "Timer (T)" is selected

Monitoring and testing can be performed for the timer (T).

1. Description of display

Display Content [1] [%] [\?’] [‘:r] [?]
1] Displayed device :.\M:..\V..:W.:
[2] Displayed device No. H.O N.R
[3] Hexadecimal'! e¥es E""' '."ii
[4] ONJ/OFF status™2 T S
(3] Reset™ 'v' ‘ ." "‘
[6] Current value E’.‘ E E' "' ’.' f_[7]
[7] Setting valuve Lttt et
*1. Displayed when a hexadecimal is specified.
*2. Displayed while timer (T) is ON.
*3. Displayed while timer (T) is reset.
2. Monitor mode operation
Press the [+] or [-] buttons to change the device to monitor.
Timer (T) that is no_t used in.the program is not displayed. Example when TO and T10
To return to the device selection screen, press [ESC] button. are used in the program
T X
Ll
I N
Al LA
41, (i3
T X
LAt
" (o
A (A
A horizontal line "-" is displayed if there is no timer (T) in the program. Example when "Timer (T)"

is not used in the program

T o o o o o

162



FX3s Series Programmable Controllers 16 Display Module (FX3S-5DM)

User's Manual - Hardware Edition 16.5 Monitor/Test
3. Test mode operation @
1) Press the [OK] button once in the monitor mode to change the current ) 5
value. Changing the current value 333?
Press the [OK] button twice in the monitor mode to change the set 8
value. . 12
T =
Mg 8
] X =
] A 3
5=
2) Use the [+]/ [-] buttons to change the value as desired. g3
Press and hold the [+] or [-] button for 1 second or more to increase or decrease the value at high speed. es
3) Press the [OK] button to determine the input. At this time, the input data is written to the PLC. &
Case of resetting the current value . 1 4
When the [OK] button is pressed and held for 2 seconds or more while the __ Resetting the current value g?ﬁ
current value is being changed, the current value is reset to "0", and the S '/: %g‘g
character "R" and current value "0" start to blink. i/B:I 83§ )
Press the [OK] button while "R" and the current value are blinking to write < ’v"/_ g*m
the current value "0" to the PLC, turn OFF the contact, and return to the T - -
monitor mode. ;Q\ 15
i (T | oc
(X A B

Q
=3
@
=
m
=
@
=]
@,
o
=]

(Was-sex4)
a|npol Aejdsig

ojjossey) ==
fowspy =~
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16.5.5 When "Counter (C)" is selected

Monitoring and testing can be performed for the counter (C).

1. Description of display
Display Content Counter (C) 16-bit Counter (C) 32-bit
[1] Displayed device [11 [21 [3] [4]1[5]

[2] Displayed device No. | L —

[3] Hexadecimal! l/ .HEO NERED.<_[6] D

*2 e Vau ' 4% Y
T LS 1117
i e | 230 HEARL G
171 Currentvaluve [ tmmmr o otemEECEeTRq L RmmERTRRRR
8] |Setting value™™ (8]
*1. Displayed when hexadecimal is specified. S D
*2. Displayed while counter (C) is ON. " """"""""" ( i'i §
*3. Displayed while counter (C) is reset. C EE:::::::::':!-:'EFTUpper
*4. "S"is displayed when a setting value is displayed. ,:"E,"E 33233<— Lower

*5. In the case of 32-bit counter (C), upper 5 digits are displayed in
upper row and the lower 5 digits are displayed in lower row.

2. Monitor mode operation
Press the [+] or [-] buttons to change the device to monitor.
Counter (C) that is not used in the program is not displayed.
To return to the device selection screen, press [ESC] button.

Example when C10, C20, C235 and C240 are used in the program

Current value/Setting value of C10 Current value/Setting value of C20 Current value of C235
[+] [+] D
x| 1%
C P C 'l C
1 (I | <— I l:l'l < JI° O
(FA] (WA NN -1 L LA [ hdd (WANRN A
sk e
Setting value of C240 Current value of C240 Setting value of C235
[] []
C C C 1
TN NI | <— | T (T | <— | 330 T
L0 IR | 4 £ (AR L2 LIarnonon
A horizontal line "-" is displayed if there is no counter (C) in the program. Example when "Counter (C)"
is not used

C ® o o o o
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3. Test mode operation

Counter (C) 16-bit
The operation is same as the test mode operation of timer (T).

— Refer to Subsection 16.5.4 for test mode operation of timer (T).

Counter (C) 32-bit

1) Press the [OK] button on the displayed screen to change the current
value or set value.
The current value or set value blinks while it is being changed.

2) Use the [+]/[-] buttons to change the value as desired.

Changing the current value

D

O

R L LOE
B TTHE

Press and hold the [+] or [-] button for 1 second or more to increase or decrease the value at high speed.
3) Press the [OK] button to determine the input. At this time, the input data is written to the PLC.

Case of resetting the current value

When the [OK] button is pressed and held for 2 seconds or more while the
current value is being changed, the current value is reset to "0", and the
character "R" and current value "0" start to blink.

Press the [OK] button while "R" and the current value are blinking to write
the current value "0" to the PLC, turn OFF the contact, and return to the
monitor mode.

Resetting the current value

JaC S E
£aJ SR

165

Bojeuy UIiNg  mi

Buuipm indino IND

A
Joj bupy €

S8S() SNoLEA

-
=

Bunooyssjgnoi
‘soueusule)\
‘uny 1s9].

-
(3))

959
2=
o®Ba
>

m%l‘l‘l
L =t
@
>
@,
o
=

(Was-sex4)
a|npol Aejdsig

ojjossey) ==
fowspy =~

(-0008a *-0008IN)

1SI7 uonANASU| W $80IAe(] [B108dS

(@

Sjapou
panupuodsiq




16 Display Module (FX3S-5DM)
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16.5.6 When "Data register (D)" is selected

Monitoring and testing can be performed for the data register (D).

1. Description of display

Display Content 11 21 [3] [4]1 [5]

[1] Displayed device I I .$. i :¢:

[2] Displayed device No. \L H: l/ D

[3] Hexadecimal'! Pl [ 37T " "-"-is

[4] Current value? D (] ’.‘

SN el R0

*1. Displayed when hexadecimal is specified. Dl A A LAY

*2. In the case of 16-bit data register (D), current
value is displayed in upper row.
In the case of 32-bit data register (D), upper 5 digits are displayed in upper row and the lower 5 digits
are displayed in lower row.

2. Monitor mode operation
Press the [+] or [-] buttons to change the device to monitor.
Return to the selecting a device screen, press [ESC] button.

Example when data register (D) 16-bit is monitored

Press the [+] button to increase the device number by "1". Press the [-] button to decrease the device number
by ll1 ll.

Press and hold the [+] or [-] button for 1 second or more to increase or decrease the value at high speed.

In the case of the list shown below, the screen display is as follows.

Device Current value
DO 50
D1 100
D2 150
[+] [+]
D) N "
D au T D X
I <« < >
u [ [ L
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Example when data register (D) 32-bit is monitored w
Press the [+] button to increase the device number by "2". Press the [-] button to decrease the device number §
by Il1 Il. g
Press and hold the [+] or [-] button for 1 second or more to increase or decrease the value at high speed. é—’
In the case of the list shown below, the screen display is as follows.

Device Current value 1 2
DO (D1) 1000000 o
D2 (D3) 1500000 2
D4 (D5) 2000000 =
1% "\ I §=
[+] - | 1 - 53
D | D A D £ ae
AN DX A 3
ALY LAY A LOLVLILIAY (R AR A A AN
NH e NH e e
D TH
YD L LR £8
D= Spowg | M DX
YL DDA D EDdY, 15
3. Test mode operation g
1) Press the [OK] button in the monitor mode to change the current value. S

The current value blinks while it is being changed. Changing the current value

2) Use the [+]/ [-] buttons to change the value as desired.
Press and hold the [+] or [-] button for 1 second or more to increase or NEEEY;
decrease the value at high speed. D -

3) Press the [OK] button to determine the input. At this time, the input /
data is written to the PLC. Y

(Was-sex)
a|npol Aejdsig

ojjossey) ==
fowspy =~
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16.6 Time Display and Setting

16.6 Time Display and Setting
Display and setting can be performed for the current time.
. Time display
Year, month, day, hour and minute are displayed when the power is
turned ON.
. Time setting (% "
1) Press and hold the [OK] button for 2 seconds or more to make data ] : ¢ :'
b“nk \\III\III\//
. . S T Y T
2) Use the [+]/[-] buttons to change the blinking data as desired. SN NN E ] oQ
3) Press the [OK] button to determine the input. SRR
Set "year, month, day, hour and minute" in this order.
When the [OK] button is pressed at "minute” set up, the setting operation will be completed.
Press the [ESC] button to return to the previous set item.
While the "year" data is blinking, however, pressing the [ESC] button cancels the previous time setting
and returns to the time display screen.
16.7 Error Display

PLC errors and keyword error are displayed.

. Error display

When an error occurs in the PLC, the error step No. and error code are displayed.
One of the following errors is displayed when it occurs:
PLC hardware error, Parameter error, Syntax Error, Circuit error
Whether or not operation errors, etc. are to be displayed can be selected from the program.
— Refer to Subsection 14.6.3 for error code.

— Refer to Section 16.12 for error display valid/invalid.
Press an operation button on the display module while an error is displayed to return to the screen displayed
before the error display screen.

Display Content

2]

[1 Error step No.
[2] Error code
.'
L)LY
SRS
SRR X
2. Keyword error display
When the keyword is registered in the PLC, only "Time display and
setting" and "Error display valid/invalid" are displayed, and other items
cannot be displayed. i
If the [OK] button is pressed when the keyword is registered, the error S -
display blinks for 5 seconds. e
Release the keyword by using a peripheral unit. .- S
D)
P
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16.8 5DM Control Functions (Restrictions From PLC) =
Some of the display module functions require system information settings in order to enable program control 5
of these functions. Functions which require the use of system information are listed below. 8
» Specified device monitor function + Error display valid/invalid 1 2

— Refer to Section 16.9 details. — Refer to Section 16.12 details.

o

« Back light off function * Operation button ON/OFF information ‘,é:*

— Refer to Section 16.10 details. — Refer to Section 16.13 details. =

+ Display screen protect function » Decimal/hexadecimal current value display E
— Refer to Section 16.11 details. setting

- For hexadecimal display of value 1 3

— Refer to Section 16.14 for the setting <=

procedure. % =

cg

16.8.1 System information list a
Devices with head number specified in special data register D8158 and D8159 are assigned as system 14
information devices (data register, auxiliary relay). Data register (excluding special data register) should be  _,_
specified for the system information's "system signal 1", and auxiliary relay (excluding special auxiliary relay) ggﬁ
should be specified for the system information's "system signal 2". Both D8158 and D8159 have default g% _’gu
settings of "-1" (Disables 5DM control functions). g_ﬁ

— Refer to Section 16.9 to Section 16.14 for explanations of each system signal. 2

-
(3))

1. System signal 1

. ocoO
Speclfal data Systen_1 Description Reference k= ?,; D
register Information S o -
=1
pOO Device type to be displayed =5
5 N P—— For specified device monitor function Section 16.9 ®.
- - 2
D8158=KO 0 DOO+1 evice No. to be displaye =
Occupies pOO+2 Back light off time (minutes) Section 16.10
5 points DOO+3 Device for display screen protect function Section 16.11 ——
=
DOO+4 Not used _ xa
$2
. o=
2. System signal 2 =3
=
= [©)
Spe(:|_al data Systen_'l Description Reference
register Information 1 7
MA A Request Edit of displayed device data
Section 16.9 e
MA A+1 Edit completion response @ 3
@
Back light off function invalid (Turns on backlight forcedly.) . &<
MA &+2 ON: Disable OFF: Enable Section 16.10
MA A+3 Error display valid/invalid Section 16.12
MA A+4 [ESC] button status
D8159=K A A MA A+5 [-] button status =w
Occupies Operation button ON/OFF information | Section 16.13 =3
. MA A+6 [+] button status Sa.
15 points P8
MA A+7 [OK] button status g o
S =,
Decimal/hexadecimal value display setting . 8 ]
MA A+8 ON: Hexadecimal OFF: Decimal Section 16.14 =9
Specified device monitor screen display status B
MA A+9 ON: The specified device monitor screen is displayed. Section 16.9 _
OFF: Any screen other than the specified device monitor screen is displayed. g
c
MA A+10to 14 |Not used - %_
=
o8

(@
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16.8.2 System information setting program example

The following is a program example in which the system information has been assigned to D130 to D134 and
M400 to M414.

M8002

FNC 12 System information (system No.1)
MOV K130 | D8158 is set at D130 to D134.

ENC 12 System information (system No.2)
MOV K400 | D8159 is set at M400 to M414.

16.9 Specified Device Monitor Function
The specified device monitor function can change the top screen to the monitor/test screen for a device
specified by the user.
For the specified device monitor function, specify the device type to be displayed in "DO " of the system
information (system signal 1), and specify the device number to be displayed in "D 0+1" of the system
information (system signal 1).
It is necessary to turn ON MA A to enable the test operation on the specified device monitor screen.

16.9.1 System information - specified device monitor function

1. System signal 1

Special data register System Information Description
pOoO Device type to be displayed
D8158=K0O0 -
DOO+1 Device No. to be displayed 1

*1.  Maximum or minimum value of the corresponding device if the device number is set outside the
allowable range

The table below shows the device type to be displayed in accordance with the numeric value written in DI [J.

If any numeric value outside the range from 1 to 10 is written in DO O, the specified device monitor function
is disabled.

Value stored in DOIO Device type
1 Input (X)
Output (X)
Aucxiliary relay (M)
State (S)
Timer (T)
Counter (C) 16-bit (current value/setting value), Counter (C) 32-bit (setting value)
Data register (D) 16-bit
Data register (D) 32-bit
Time display

©| 0| N| O O »| W N

-
o

Counter (C) 16-bit (current value/setting value), Counter (C) 32-bit (current value)

2. System signal 2

Special data register | System Information Description

Specified device monitor display status

ON: The specified device monitor screen is displayed.

(When specified device monitor function or specified device editing function is used.)
OFF: Any screen other than the specified device monitor screen is displayed.

D8159=K A A MA A+9
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Rule in the special device monitor w
» When a device number not existing in the program is specified while a timer (T) or counter (C) is monitored ;
in the specified device monitor function, the following operations occur. §
In the example below, TO, T10 and T30 are specified in the OUT instruction.
G 12
o
g
G s.
-
K10
<
Operation Description %. §
Operation 1: Displays T10 if T1 to T9 is specified. Displays the next device number larger than the specified device icg:
Operation 2: Displays T30 if T11 to T29 is specified. number. §
Operation 3: Displays T30 if T31 or more is specified. Displays T30 if the device range is exceeded.
* When the OUT instruction for any timer (T) or counter (C) does not exist in the program while a timer (T) or g'%gaﬁ
counter (C) is monitored in the specified device monitor function, a horizontal dotted line is displayed. %r’g ?%U
A horizontal dotted line is displayed also for timers and counters used as operands of applied instructions. 8’§ i
=0
3

-
(3))

A horizontal dotted line oc

T e ® o o & < ——— | displ d sl =l
is displayed. %3

a

uoIsusixg Jayi0

16.9.2 Program example1

(Was-sex)
a|npol Aejdsig

In this program example, the device type to be displayed on the specified device monitor screen is set to
"timer (T)". Sets the device No. to "T20".
System information is assigned from D130 to D134.

M8002 FNC12 | w430 | D8158 |— System information (system No.1) 101
) MOV is set at D130 to D134. @2
Display ﬁs
command input ENC 12 i
—t K5 D130 — Sets the device type to "Timer".
MOV
FNC 12 | ; " Toar
MOV K20 D131 Sets the device No. to "T20". !
5
g
9
s

1SI7 uonANASU| W $80IAe(] [B108dS

(@)
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16.9.3 Program example2 (when monitoring consecutive timers using operation button)

In this program example, the device type to be displayed on the specified device monitor screen is set to
"timer (T)". The operation buttons [+] and [-] in the display module are available to scroll device numbers TO to
T10 during monitoring.

System information is assigned from D130 to D134 and from M400 to M414.

*1
, K100
! \JoJ

Timers TO to T10 are used
in the program.

K200 TO to T10 are monitored.
(T10)

' NG
M8002 2
— FNC12 | k430 | D8158 || System information (system No.1)
' MOV is set at D130 to D134.

FNC 12 || System information (system No.2)
MOV K400 | D8159 is set at M400 to M414.

FNC 12 . : W A
MOV K5 D130 Sets the device type to "Timer".

RST D131 — Resets the device number D131.

*3
FNC 40 | w400 | mMa14

M400 to M414 storing the system

ZRST information are reset.
When the [+] button is pressed, M406
M4|06 M‘}’OS ENC 24 storing the system information turns ON.
— it " INC D131 1 The INC instruction increases
the current value of D131 by "1".
M405 M406 When the [-] button is pressed, M405
— HF FNC 25 D131 +— storing the system information turns ON.
DEC The DEC instruction decreases
the current value of D131 by "1".
FNC224 | FNC12 ||
LD K11 D131 MOV KO D131
The device number display range
is set to "from TO to T10".
FNC224 ~ || FNC12 -
LD= K-1 D131 MOV K10 D131

*1. If device numbers are not consecutive, refer to program example 3 on the next page.

*2.  When a non-keep type data register is used for D8158, the current value of the data register becomes
"0" when the PLC is stopped. As a result, the device type displayed as "DOO" becomes invalid, and
the operator functions become valid.

Use a keep type data register as shown above for making invalid the operator functions.

*3.  When a keep type auxiliary relay is used for D8159, initialize it using the FNC 40 (ZRST) instruction,
etc.
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16.9.4 Program example3 (when monitoring non-consecutive timers using operation @
buttons) =
=
[°8
In this program example, the device type to be displayed on the specified device monitor screen is set to 8
"timer (T)". The operation buttons [+] and [-] in the display module are available to scroll device numbers T1,
T5, T10 and T20 during monitoring. 12
System information is assigned from D130 to D134 and from M400 to M414. S
K100| — g
. K150 =
' @ Timers having nonconsecutive
- GO | Smmnmepogan 13
| P program: o
o5
| K250 23
" 207 73
M8002 s ; ;
. ENC 12 ystem information (system No.1)
— ! voy | K130 | D8158 is set at D130 to D134. 14
F=g
System information (system No.2) £s2
FNC 12 ys . SE2
vMoy | K400 | D8159 is set at M400 to M414. 855
28
3
FNC 12 K5 D130 Sets the device type to "Timer".
MOV 1 5
gse
RST Z0 Resets the index register (Z0). ga 3
» g%
FNC 40 M400 to M414 storing the system §
ZRST M400 | M414 information are reset. =
FNC 12 ] —
MOV K1 D140 ;13 Eg"
[R)
<
FNC12 | ks | D141 25
MOV Transfers the timer device @
numbers to D140 to D143. 1
Fl\’jlg\}z K10 | D142 7
o=
& [
FNC 12 §§
MOV K20 D143 a @
When the [+] button is pressed, M406
M406  M405 FNC 24 storing the system information turns ON.
1 s ING Z0 The INC instruction increases
the current value of Z0 by "1".
M405 M406 ENC 25 When the [-] button is pressed, M405 %%’
1t +F DEC Z0 storing the system information turns ON. Sg
The DEC instruction decreases o
M8000 the current value of Z0 by "1". §§
" F’\l\}lg\}Z D14020| D131 The device number to be =2
displayed is specified. B
FNC224 | FNC12 5
LD K4 Z0 MOV KO Z0 . . -~ 2
The device number is specified s
NC22d NG 12 within the allowable range. g
I [
LDe K-1 Z0 MOV K3 Z0 @
309
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16.9.5 Specified device editing function

Devices displayed in the specified device monitor function can be edited.

1. System signal 1

Special data register System Information Description
pOoO Device type to be displayed
D8158=K0O0 _
DOO+1 Device No. to be displayed 1

*1.  Maximum or minimum value of the corresponding device if the device number is set outside the
allowable range
— Refer to Subsection 16.9.1 for system signal 1.

2. System signal 2

Special data register System Information Description
MA A Request edit of specified device monitor
D8159=K A A — - — - -
MA A+1 Edition completion response of specified device monitor

1) Operation of [MA A]
ON : Enables the device editing function
OFF : Disables the device editing function

When the edition request turns ON, bit devices (Y, M and S) can be forcibly turned ON or OFF, and the
current value/set value of word devices (D, T and C) can be edited.
The operation is same as the test mode operation of monitor/test.

— Refer to Subsection 16.9.1 to 16.5.6 for operation of monitor/test.

2) Operation of [MA A+1]
Turns ON after completion of a test operation for a specified device monitor (or when the [OK] or [ESC]
button operated).
To turn OFF, the request edit of a specified device monitor is turned off or it is turned off in the user’'s
program.
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Program example ®
In this program example, the counter C10 is displayed, and current value/set value edit (data change) is §
enabled when the [OK] button is pressed. >
System information is assigned from D130 to D134 and from M400 to M414. fg—’

M8002 . .
| FNC 12 || System information (system No.1)
! moy | K130 | D81s8 is set at D130 to D134. 12
o
5
FNC 12 || System information (system No.2) =
MOV K400 | D8159 is set at M400 to M414. E
FNC 12 K6 D130 - Sets the device type to "Counter". 1 3
MOV <=
o=
g2
ey
FNC 12 | k10 | D131 | Sets the device number to "C10". g
MOV &
FNC 40 M400 to M414 storing th tem 1 4
M400 | M414 || g tne syste Q=
ZRST information are reset. = %g"ﬁ
o =
Input for counting the counter K100 g% _;gu
3
M407 When the [OK] button (MA A + 7 = M407) is pressed,
| SET M400 | the editrequest (MA A =M400) turns ON. 1 5
The SET instruction is used so that the edit request oc5Q
remains ON even if the [OK] button is released. §’Fn‘§
» g%
MA401 When the [OK] button for edit completion or [ESC] ‘§
X || button is pressed, the PLC turns ON the edit
' RST | M400 completion response (MA A + 1 = M401).
M400 is reset, and the edit is completed.

Cautions on using the edit function

(Was-sex)
a|npol Aejdsig

It is necessary to make valid the specified device monitor function before using the specified device editor
function.

When the [+] and [-] buttons are used for scrolling the device number, the device number scroll program is 1 7
activated if the current value or set value is increased or decreased during editing. o=
In such a combination, it is necessary to set the following interlock: 23
F2
Edit request input ] ®
— SET | MAA —
MAA+1 Editing program
(Edit completion response)
— RST | MAA — =2
_ So
(=3
[+] button ‘gg
J— S=.
MEATEIMAA FNC 24 || 28
INC
[-] button Device number scroll program B
MEATS MEA FNC 25 | Z
DEC | S
/]\_ S
Set the interlock so that scroll is disabled while the edit request is valid. &
(Write the same device as MA A used for edit request.)
309
22
5S
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16.10 Back light off function

Use this function to turn OFF the backlight after the specified time.

The initial value is "10 minutes". The backlight will turn OFF 10 minutes later if the backlight off time is not
set.

Once the backlight turns OFF, it will turn ON again when any button is pressed.

This button will act as a trigger, not an effective button.

The contents displayed before the backlight OFF will be shown.

16.10.1 System Information - Back light off function

1. System signal 1

Special data register System Information Description

D8158=K0O0O DOO+2 Back light off time (minute)

Operation of [DO [0 +2]
Back light off time can be set in the following range.

0 1 10 minutes
110 240 : 1 to 240 minutes
240 or more : 240 minutes

Negative value : Forced OFF

Caution

Setting a Negative value in [D [0+2] will force the backlight OFF, setting [MA A+2] the backlight can be
forced ON.

2. System signal 2

Special data register System Information Description

Disable automatic backlight OFF (Forced ON)
ON: Disable OFF: Enable

D8159=K A A MA A+2

3. Program example
In this program example, the backlight forced turning ON/OFF is set.
System information is assigned from D130 to D134 and from M400 to M414.

M8002 s . .
. ENC 12 ystem information (system No.1)
' mov~ | K130 | D8158 I id'set at D130 to D134.

FNC 12 || System information (system No.2)
MOV K400 | D8159 is set at M400 to M414.

FNC12 | .1 | D132 [ Back light forced OFF

MOV
Input for forced
turning ON
— M402 Back light forced ON
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16.11 Display Screen Protect Function

The display screen protect function prevents accidental operation by restricting the display module functions.
The display screen protect function is enabled when no keyword is registered.
The display screen protect function's protection level is specified in the system information (system signal 1)
"DOO+3"
— Refer to Section 16.3 for display module function.
— Refer to Section 16.8 for system information setting.

16.11.1 System information - display screen protect function

1. System signal 1

. . System Setting Content s
Special data register T - (Level) Description
0 All operator functions are valid, no protection
1 Only time display is valid, current time cannot be changed
D8158=KO0O DOO+3 - - - - - -
2 Only device monitor display is valid, settings cannot be changed
Other values | All operator functions are valid, no protection

2. System signal 2
System signal 2 is unrelated to this function.

16.11.2 Program example (screen protect function setting)

In this program example, the display screen protect function is set to "level 2".

M8,002 ENC 12 The system information for the screen
' MOV K130 | D8158 protect function is set to D133.
F'l\\lﬂg\1/2 K2 D133 The display is set to "only device monitor".

16.12 Error display enable/disable

It is selectable whether or not operation errors, etc. will be displayed.

Special data register System Information Description

Enable / Disable operation errors etc.
D8159=K A A MA A+3 ON: Enables the display of operation errors and serial communication error 1.
OFF: Disables the display of operation errors and serial communication error 1.

Caution

» The following errors are unconditionally displayed when they occur.
PLC hardware error, Parameter error, Syntax error, Circuit error

+ If two or more errors have occurred, the priority is given to errors to be unconditionally displayed.
Additionally the error with the smallest error number has overall priority.
— Refer to Section 16.7 for error display screen.
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16.13 Operation Button ON/OFF Information

16.13 Operation Button ON/OFF Information

Operation button ON/OFF information can be monitored at the system information (system signal 2)

"M +4 to M +7" while the PLC is running.

16.13.1 Various applications

— Refer to Section 16.8 for system information setting.

1. Operation button function checks

The programming tool can be used to monitor the system information's (system signal 2) "operation button
ON/OFF information", to verify that operation buttons are functioning properly.

2. Specified device monitor function device changes
Devices handled in the specified device monitor function can be changed by using both the "specified device
monitor display status" and "operation button ON/OFF information" in the system information (system signal

2).

— Refer to Subsection 16.13.1 for the specified device monitor function setting procedure.

16.13.2 System information - operation button ON/OFF information

1. System signal 1

System signal 1 has no system information related to this function.

2. System signal 2

Special data register System Information Status Description

ON [ESC] button is pressed.

MA A+4 -
OFF [ESC] button is not pressed.
ON [-] button is pressed.

MA A+5 -
OFF [-] button is not pressed.

D8159=K A A _

ON [+] button is pressed.

MA A+6
OFF [+] button is not pressed.
ON [OK] button is pressed.

MA A+7 -
OFF [OK] button is not pressed.

16.14 Specifying a Decimal/Hexadecimal Current Value Display Format

The display format for monitored values can be changed between "decimal” and "hexadecimal".

Special data register System Information

Description

D8159=K A A MA A+8

Specifying decimal/hexadecimal display format
ON: Hexadecimal OFF: Decimal

The display format can be changed for the following devices:

« Timer (T) [current value/setting value]
* Counter (C) [current value/setting value]
» Data register (D) [16-bit/32-bit],
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;A
17. Memory Cassette

Bojeuy UIiNg  mi

STARTUP AND MAINTENANCE

PRECAUTIONS CAUTION

» Turn off the power to the PLC before attaching or detaching the memory cassette. If the memory cassette is attached or detached
while the PLC's power is on, the data in the memory may be destroyed, or the memory cassette may be damaged.

+ Do not disassemble or modify the PLC.

Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.
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17.1 Outline
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The memory cassette can be installed at the main unit, and when installed, the memory cassette's internal
program is used in place of the internal EEPROM memory. The loader function transfers (reads and writes)
programs between the memory cassette and the internal EEPROM.
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17.2 Specifications
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17.2.1 Electrical specifications
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Max. Allowable | PROTECT | Loader

Model Name Max. Memory Capacity Memory Type Write Switch Function

32,000 steps
The FX3S Series PLC can hold 16,000 steps of EEPROM

FX3G-EEPROM-32L P 10,000 times Provided Provided
memory, but user program capacity is limited to memory 16
4,000 steps.
R
Xn
. . 5
17.2.2 Part names and external dimensions &2
£8
=
()

Unit: mm (inches)

) 8]

[4]
3] [7]— 23
J F3

[2]

B

11
| L =9
35 (1.38") 9.6 (0.38") 9
S
28
[11 RD key [6] Memory cassette fixing holes(2-93.2 Mounting holes) § <
(Reading: PLC — memory cassette) [6] PROTECT switch g§
[2] RDLED [7] Detachment lever B
[381 WRkey [8] Main unit connector —
(writing: memory cassette — PLC) g
c
[4] WRLED %
.
28

(@)

Sjopow
panuuodSIQ
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17.3 Installation

17.3 Installation
Be sure that the power is OFF when installing the memory cassette.
17.3.1 Installation

(when the expansion board/connector conversion adapter is not used together)

Installation procedure

Remove the top cover (A in the right figure).

Raise the memory cassette detachment lever
(B in the right figure).

Install the memory cassette to the main unit.

The memory cassette (D in the right figure) can

be fixed with provided M3 tapping screws (C in
the right figure) to the main unit. This work is
not required when fixation is not necessary.

» Tightening torque: 0.3 to 0.6 N°m

Caution

Two types of M3 tapping screws are provided.
Use M3x8 (shorter) screws.

Do not use M3x16 (longer) screws because they may damage the
main unit.
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17.3.2 Installation 2
(when the expansion board/connector conversion adapter is used together) %):
3
&
Installation procedure
Attach the expansion board/connector conversion adapter to the main unit. °
— For the attachment method, refer to Chapter 7. 'é
Caution §
Make sure to attach the expansion board/connector conversion adapter before the memory cassette.
Tightening with tapping screws (M3x8) is not necessary. 1 3
. 5=
Remove the upper connector cover (A in the g3
right figure). £
5E7
£p>
8
Remove the part B shown in the right figure g =
using a nipper, etc. s”““ 15
RD (X)) 32L<«PLC _g g 9
Cauti poL 573
aution [0 il "8
Removal of the part B is not necessary when the connector ./B g
conversion adapter is used together. >
Raise the memory cassette detachment lever 27
. . . 7%
(C in the right figure). 8=
o
(CT

Attach the memory cassette to the option

connector (D in the right figure) of the
expansion board or connector conversion
adapter.
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17.3 Installation

Fix the memory cassette (F in the right figure)

with provided M3 tapping screws (E in the right
figure) to the expansion board or connector
conversion adapter.

» Tightening torque: 0.3 to 0.6 N°m

Caution

» Two types of M3 tapping screws are provided.
Use M3x16 (longer) screws.

» Fixation is not necessary when using only the loader function
and not always connecting the memory cassette.
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17.4

Removal

17.41

Be sure that the power is OFF when removing the memory cassette.

Removal
(when the expansion board/connector conversion adapter are not used together)

Removal procedure

Raise the memory cassette detachment lever
(A in the right figure).

Remove the tapping screws (B in the right
figure) which fix the memory cassette.

Proceed to the step 3 when the memory cassette is not
fixed with tapping screws.

Grasp the detachment lever (C in the right

figure) and pull it vertically to remove the
memory cassette.

Attach the top cover (D in the right figure).
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17 Memory Cassette
17.4 Removal

17.4.2 Removal
(when the expansion board/connector conversion adapter are used together)

Removal procedure

Raise the memory cassette detachment lever
(A in the right figure).

Remove the tapping screws (B in the right
figure) which fix the memory cassette.

Proceed to the step 3 when the memory cassette is not fixed
with tapping screws.

Grasp the detachment lever (D in the right

figure) and pull it vertically to remove the
memory cassette.

Attach the upper connector cover (E in the
right figure).

Fix the expansion board with the tapping

screws (F in the right figure) provided for fixing
the memory cassette.

» Tightening torque: 0.3 to 0.6 N°m

Caution

Two types of M3 tapping screws are provided.
Use M3x8 (shorter) screws.

Do not use M3 x 16 (longer) screws removed in the step 2 because they may damage the main unit.
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17.5 Saved Data Content =
%.
. . >
The following data is saved on the memory cassette. 3
o
Item Description “
* Memory capacity setting 1 2
- Memory capacity
2 k/4 k/16 k steps o
Parameters ) C.omme.nt capacnx 2
- File register capacity =
* Modem initializing settings, RUN terminal settings =3
* RS/RS2 instructions/computer link/inverter communication function communication settings ©
» Special parameters
Sequence programs User-created sequence programs 1 3
Max. 4,000 steps
- Comments and file registers can be created in the sf: §
Comments Max. 1,200 points memory by setting them in the parameter memory 2a
(0 to 24 blocks, 1 block = 50 points/500 steps) . &S
capacity. P=tc)
File registers Max. 2,000 points §
9 (0 to 4 blocks, 1 block = 500 points/500 steps)
558
52 5%
282
[ =]
=5
28
s
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17.6 PROTECT Switch

17.6 PROTECT Switch
17.6.1 PROTECT switch setting
Reading from and writing to memory cassette operations can be performed by
using the programming tool. —
Because sequence programs are written by an electronic format, a special o™
ROM writer and ultraviolet eraser are not required. Jog
The PROTECT switch must be turned OFF to enable writing. o) OFFONI
Zrorecr swll
PROTECT 1 14
switch
17.6.2 PROTECT switch operation

1. Preparing the operation tools

Set the PROTECT switch knob by using the tip of a pair of tweezers, a

.. . . L Shape of tool tip
precision screwdriver, or a tool with a tip width of approx. 0.8 mm (0.04"). Good
Do not use objects with round tips, as the round tip can easily slip off the
switch knob, possibly resulting in an incorrect setting. Tool tip Bad

2. Switch operation procedure

As shown in the figure below, the switch knob can be "pushed" or "pulled". When setting the switch, do not

set it in an intermediate position.

Push
direction

~

Switch setting tool

Switch case i Pull direction
—~

N

OFF<ON

17.6.3 Precautions when setting and using the switch

Leaving the switch knob at an intermediate position for an extended period can cause an equipment failure.
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17.7

Memory Cassette <-> PLC (EEPROM Memory) Transfers by Loader
Function

17.71

The FX3G-EEPROM-32L loader function ([WR] and [RD] key operation) is explained in this section.

* Program transfers (reading/writing) are possible between the memory cassette and the PLC's internal
EEPROM memory.

* The loader function is enabled while the PLC is stopped.

Writing (WR: FX3G-EEPROM-32L -> PLC)

A memory cassette program is written to the PLC's internal EEPROM memory.

Required condition: The PLC must be stopped.

Install the memory cassette on the main unit.

Setting the PROTECT switch to ON (on memory cassette's rear face) prevents accidental
overwriting of memory cassette program.
— Refer to Section 17.3 for the installation procedure.

+ Verify that the PLC power is OFF, then install the memory cassette on the PLC.
* Turn the PLC power ON.
+ Raise the memory cassette's eject lever.

Press the [WR] key 1 time. WR LED @m»m
WR key 37L‘-PLC
The [WR] LED lights, and a preparation status is established. j |

* To cancel, press the [RD] key.

Press the [WR] key again.

Writing is executed, and the [WR] LED blinks.
» |t takes several seconds to write data to the built-in EEPROM. The [WR] LED flickers while data is written.
Remove the memory cassette from the main unit.

Writing is completed when the [WR] LED goes off.
After turning the PLC power OFF, remove the memory cassette from the PLC.
— Refer to Section 17.4 for the removal procedure.
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17.7.2 Reading (RD: FX3G-EEPROM-32L <- PLC)

17.8

Programs are read from the PLC's internal RAM memory to the memory cassette.

Required condition: The PLC must be stopped, and the PROTECT switch must be OFF.

Install the memory cassette on the main unit.

Set the PROTECT switch to OFF.
— Refer to Section 17.3 for the installation procedure.

+ Verify that the PLC power is OFF, then install the memory cassette on the PLC.
e Turn the PLC power ON.
+ Raise the memory cassette's eject lever.

Press the [RD] key 1 time.
RD LED —:

The [RD] LED lights, and a preparation status is established. RD key 3 —
PROTECT SW " |

* To cancel, press the [WR] key. I

Press the [RD] key again.

Reading is executed, and the [RD] LED blinks.
» |t takes several seconds to read data from the built-in EEPROM. The [RD] LED flickers while data is read.
Remove the memory cassette from the main unit.

Reading is completed when the [RD] LED goes off. After turning the PLC power OFF, remove the
memory cassette from the PLC, then turn the PROTECT switch ON.
— Refer to Section 17.4 for the removal procedure.

Memory cassette precautions for use

. Tapping screws provided for fixing the memory cassette

Two types of (longer and shorter) M3 tapping screws are packed together with the memory cassette.
Read carefully the installation method described in Section 17.3, and use the proper type.

. Number of available units

Only one memory cassette may be connected to a FX3s main units.

. EEPROM memory writing count

10,000 writing operations are permitted at the EEPROM memory.

. Precaution for file register (D) usage

Writing to the flash memory occurs at each PLC operation cycle if BMOV instructions are used in a
continuous execution format with regard to a file register.

To prevent this, be sure to use "pulse execution format" (BMOVP) instructions.

Writing data to the flash memory is executed also by writing data to file registers from peripheral equipment
(programming software, handy programming panels, and display units).
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;A
Appendix A: Special Device List

The device numbers and functions of the special auxiliary relays (indicated as "special M" in tables) and
special data registers (indicated as "special D" in tables) are shown below.

Note that functions of certain devices vary depending on the series of the PLC.
Do not use the undefined/blank special auxiliary relays and special data registers in the sequence program

since they are occupied by the CPU.

In addition, do not activate or write to the devices with brackets on the first letter such as [M]8000 or [D]8001
in the program.

— For detailed explanation, refer to the Programming Manual.

Appendix A-1 Special Auxiliary Relay (M8000 to M8511)

Correspond- Correspond-
Number and name Operation and function ing special Number and name Operation and function ing special
device device
[M]8000 [M]8020 ON whgn 'the result of addition/ )
RUN monitor EUL\{ _| ,— _ Zero subtraction is 0.
NO contact nput | ; [M]8021 ON when the result of subtraction is )
[M]8001 M8061 N Borrow less than the min. negative number.
) Error occurrence ; y
RUN monitor —_— - M 8022 ON when 'carry' occurs as a result
NC contact 3 3 Carry of addition or when an overflow -
[M]3002 M8000 L occurs as a result of shift operation.
Initial pulse —\_l_l_,_ _ [M]8023 Not used -
NO contact M8001 1 BMOV instruction (FNC 15) )
|—| |—| M 8024 direction specification
[M]8003 M8002 [M]8025 to [M]8027 | Not used -
Initial pulse M8003 |_| - M 8028 100 ms/10 ms timer changeover -
NC contact o X [M]8029
1 scan time i ON when operation such as DSW
Instruction instruction (FNC 72) is completed )
[M]8004 ON when either M8061, M8062, execution complete P ’
M8064, M8065, M8066, or M8067 is D8004 PLC mode
Error occurrence ON
: M 8030 Not used -
[M]8005 to [M]S009 | Not used - M 803172 If this special auxiliary relay is
[M]8010 Not used N all clear memory of Y, M, S, T, and C, and
. present values of T, C, D and
[M]8011 ON and OFF in 10 ms cycle _ M 8032°2 special data registers are cleared to
10 ms clock pulse | (ON: 5 ms, OFF: 5 ms) zero
Latch memory all : ) . . -
[M]8012 ON and OFF in 100 ms cycle ) clear However, file registers (D) in
100 ms clock pulse |(ON: 50 ms, OFF: 50 ms) program memory.
[M]8013 ON and OFF in 1 sec cycle ) M 8033 When PLC is switched from RUN to
1 sec clock pulse | (ON: 500 ms, OFF: 500 ms) Memory hold STOP STOP, image memory and data -
[M]8014 ON and OFF in 1 min cycle ] _ memory are retained.
1 min clock pulse | (ON: 30 sec, OFF: 30 sec) M 80342 All external output contacts of PLC )
M 8015 Clock stop and preset ) All outputs disable | are turned OFF.
For real time clock M 8035 .
Time read display is stopped M
M 8016 : - M 8036
For real time clock . Refer to Programming Manual for -
- Forced RUN signal R
M 8017 +30 seconds correction ) "7 " |details.
For real time clock M 8037
. - Forced STOP -
e
i [M]8038 Communication parameter setting| D8176 to
Real time clock (RTC) error _ Parameter setting | flag (for N:N network setting) D8180
M 8019 E i lock
orrea time cloc M 8039 When M8039 is ON, PLC waits until
Constant scan scan time specified in D8039 and D8039
mode then executes cyclic operation.
*1. Cleared when PLC switches from RUN to STOP.

*2. Executed at END instruction.
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Appendix A: Special Device List

Appendix A-1 Special Auxiliary Relay (M8000 to M8511)

Number and name

Step ladder

M 8040
Transfer disable

Operation and function

While M8040 is turned ON, transfer
between states is disabled.

Correspond-
ing special
device

[M]8041"
Transfer start

Transfer from initial state is
enabled in automatic operation
mode.

[M]8042 Pulse output is given in response to )
Start pulse a start input.

“
M 8043 Set this in the last state of zero }
Zero return return mode.
complete
M 8044 Set this when machine zero return )
Zero point condition | is detected.
M 8045 Disables the ‘all output reset'

All output reset
disable

function when the operation mode is
changed.

[M]80462 ON when M8047 is ON and either of M8047
STL state ON SO0 to S255 is active.

2
M8047= D8040 to D8047 are enabled when| D8040 to
STL monitoring M8047 is ON. D8047

enable

[M]8048 to [M]8049

Interrupt disable

Not used

M 8050
(Input interrupt) -
10001 disable
M 8051 . !f an input interrupt or tim.er
. interrupt occurs while a special _
(Input interrupt) - .
11007 disable auxiliary relay for that interrupt
(M8050 to M8058) is ON, the
M 8052"1 interrupt will not operate.
(Input interrupt) For example, turning M8050 ON -
12000 disable disables the 100 interrupt;
M 8053 hence, the interrup‘t routine is
; not processed even in an
(Input |pterrupt) allowable program area. )
13001 disable * If an input interrupt or timer
pu errupt o el
M 80541 interrupt occurs while a special
(Input interrupt) auxiliary relay for that interrupt -
14000 disable (M8050 to M8058) is OFF,
M 80551 a) The interrupt will be
8 accepted.
(Input interrupt) b) The interrupt routine will be .
150U] disable processed promptly if it is
M 8056 permitted by the EI (FNC
(Timer interrupt) 04) instruction. However, if -
160007 disable the DI (FNC 05) instruction
" disables interrupts, the
M 8057 interrupt program will not
(Timer interrupt) be processed until EI (FNC -
1700 disable 04) permits the interrupts.
M 8058
(Timer interrupt) -
18001 disable
M 8059 Not used -
*1. Cleared when PLC switches from RUN to STOP.

*2.

Executed at END instruction.

Number and name

Error detection

Correspond-
ing special
device

Operation and function

[M]8060 Not used -
[M]8061 PLC hardware error D8061
[M]8062 PLC/PP communication error D8062
[M]8063"3 Serial communication error 1 D8063
[M]8064 Parameter error D8064
D8065
D8069
[M]8065 Syntax error D8314
D8315
D8066
N D8069
[M]8066 Circuit error D8314
D8315
D8067
[M]8067"4 Operation error D8069
D8314
D8315
D8068
M 8068 Operation error latch D8312
D8313
M 8069 Not used -
Parallel link
Parallel link
M 807074 Set M8070 when using master -
station.
Parallel link
M 807174 Set M8071 when using slave -
station.
Parallel link
(Mj8072 ON when operating )
Parallel link
[M]8073 ON when M8070 or M8071 -

Memory informatio

setting is incorrect

|

[M]8101 to [M]8104

Not used -

[M]8105 ON during writing in RUN mode -
[M]8106 to [M]8108 | Not used -
[M]8112™8 BXO input -
[M]8113°5 BX1 input B
[M]8114°8 BX2 input B
[M]8115°5 BX3 input B

M 8116 BYO output _

M 81175 BY1 output -
*3. Cleared when PLC power supply from OFF to ON.
*4. Cleared when PLC switches from STOP to RUN.
*5. Supported in Ver. 1.10 or later.
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g
Correspond- Correspond- =
Number and name Operation and function ing special Number and name Operation and function ing special i
device device 3
RS instruction (FNC 80) and Computer link [ch1] Advanced function &
[M]8120 Not used - M 8160 Not used -
9 RS instruction (FNC 80) instruction: M 8161734 8-bit process mode - 1 2
(Mj8121 Send wait flag . o
M 8162 High speed parallel link mode - =
N RS instruction (FNC 80) instruction: 2
1 N S
M 8122 Send request D8122 [M]8163 to [M]8167 zs/ltg\s/ed T =
- - - - . instruction : =
. RS instruction (FNC 80) instruction: 3 ns - 3
M 8123 Rec';iéu;oﬁ';éte o Jinstruction: | pg153 M 8168 HEX data handling function =
(M]8124 RS instruction (FNC 80) instruction: ) (M]8169 Not used - 1 3
[M]8125 Not used - M 81705 Input X000 pulse catch } g2
o>
[M]8126 Computer link [ch1]: Global ON M 817175 Input X001 pulse catch - i‘g,
Computer link [ch1]: 5 z -
Input X002 pul tch -
Mg127 On-demand send processing M8172 npd puise calo @
Computer link [ch1]: D8127 M 81735 Input X003 pulse catch -
M 8128 On-demand error fla D8128 *5 - 1 4
g D8129 M 8174 Input X004 pulse catch
Computer link [ch1]: M 81757 Input X005 pulse catch - == §
M 8129 On-demand Word/Byte changeover S5 o
RS instruction (FNC 80) instruction: [M]8176 to [M]8177 | Not used - g% =
=0
Positioning [PLSY, PLSR instruction] [M]8180 to [M]8182 | Not used - =
M 8145 [Y000] Pulse output stop command - (M]8183 Data communication error 1 5
M 8146 [Y001] Pulse output stop command - (Master station)
1147 [Y000] Pulse output monitor M]8184 Data communication error g g e
M] (BUSY/READY) - (Slave station No. 1) g'g ]
— S5 m
[YOO']] Pulse output monitor Data communication error = T
[M]8148 (BUSY/READY) - MI8185 (Slave station No. 2) g_
(Slave station No. 3)
[M]8150 Not used - D8201 to
— - Data communication error
(M]8151 I[zr\ﬁ]rter communication in execution D8151 [M]8187 (Slave station No. 4) D8218 ;g
w2
" — Data communication error re
[M]815272 Inverter communication error [ch1] D8152 [M]8188 (Slave station No. 5) §§
- Inverter communication error latch ot =g
M18153 "2 D8153 Data communication error o
M} [ch] Mi8189 (Slave station No. 6)
[M]8154 to [M]8159 | Not used : [MJ8190 Data communication error 1 7
*1.  Cleared when PLC switches from RUN to STOP or (Stave stafion No. 7) o=
RS instruction is OFF [M]8191 Data communication in execution @ 3
. @
[M]8192 to [M]8199 | Not used - &<

*2. Cleared when PLC switches from STOP to RUN.

*3. Cleared when PLC switches from STOP to RUN.

*4. Applicable to RS instruction (FNC 80), ASCI
instruction (FNC 82), HEX instruction (FNC 83), and
CCD instruction (FNC 84).

*5. Cleared when PLC switches from STOP to RUN.
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Number and name

Counter up/down counter counting direction

Operation and function

M 8200 €200

M 8201 C201

M 8202 €202

M 8203 C203

M 8204 C204

M 8205 C205

M 8206 C206

M 8207 C207

M 8208 C208

M 8209 C209

M 8210 C210

M 8211 c211

M 8212 C212

M 8213 C213

M 8214 C214

M 8215 C215 | When M8JOO is ON, the
corresponding COO is

M 8216 C216| changed to down mode.

M 8217 C217|+ ON:

M 8218 c218 Down count operation
« OFF:

M 8219 C219] " yp count operation

M 8220 C220

M 8221 C221

M 8222 C222

M 8223 C223

M 8224 C224

M 8225 C225

M 8226 C226

M 8227 c227

M 8228 C228

M 8229 C229

M 8230 C230

M 8231 C231

M 8232 €232

M 8233 €233

M 8234 C234

M 8235 C235

M 8236 C236

M 8237 C237

M 8238 C23g | When M8JOO is ON, the
corresponding COO is

M 8239 C239| changed to down mode.

M 8240 C240(+ ON:

M 8241 C241 Down count operation
+ OFF:

M 8242 €242 yp count operation

M 8243 C243

M 8244 C244

M 8245 C245

Correspond-
ing special
device

Number and name

High-speed counte

Operation and function

r up/down counter monitoring

Correspond-
ing special
device

- [M]8246 C246 -

- [M]8247 C247 -
When COOO of 1-phase 2-

- [M]8248 C248 input counter or 2-phase 2- 3

- [M]8249 C249 | input counter is in down -

_ [M]8250 C250 | Mode, the corresponding -
M8 turns ON.

- [M]8251 C251|. OFF: -

- [M]8252 C252 Down count operation -

- [M]8253 c253|" ON: , -

Up count operation

- [M]8254 C254 -

- [M]8255 C255 -

- [M]8256 to [M]8259 | Not used -

Analog expansion board (Refer to Appendix A-3 for details)

M8260 to M8269

Expansion board

[M]8270 to [M]8279
Analog special ada
M8280 to M8289

Not used

Special adapter

pter (Refer to Appendix A-4 for details)

[M]8290 to [M]8299

Not used

[M]8300 to [M]8303

Not used

[M]8304 Zero

Turns ON when the multiplication or
division result is 0.

[M]8305

Not used

[M]8306 Carry

Turns ON when the division result
overflows.

[M]8307 to [M]8311

Not used

M]8312""

Real time clock data lost error

[M]8313 to [M]8328

Not used

[M]8329

Instruction execution abnormal end

*1.

Backed up against power interruption, and

automatically cleared when M8312 itself is cleared or

when the cl

ock data is set again.
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Correspond- Correspond-
Number and name Operation and function ing special Number and name Operation and function ing special
device device
Positioning RS2 instruction (FNC 87) [ch1]
[M]8330 to [M]8337 | Not used - [M]8400 Not used -
9 PLSV instruction (FNC157): ) *3 RS2 instruction (FNC 87) [ch1] )
M 8338 Acceleration/deceleration operation [M]8401 Send wait flag
[M]8339 Not used - 3 RS2 instruction (FNC 87) [ch1]
M 8402 D8402
[M]8340 [Y000] Pulse output monitor } Send request
(ON: BUSY/ OFF: READY) M 840373 RS2 instruction (FNC 87) [ch1] D8403
“ [Y000] Clear signal output function . Receive complete flag
M 8341 enable Mi8404 RS2 instruction (FNC 87) [ch1] ]
M 8342"1 [Y0O00] Zero return direction ) Carrier detection flag
specification (M]8405 RS2 instruction (FNC 87) [ch1] )
M 8343 [Y000] Forward limit - Data set ready (DSR) flag
M 8344 [Y000] Reverse limit - [M]8406 to [M]8408 | Not used -
M 8345 [Y000] DOG signal logic reverse - M 8409 _l'?iize'r;it:iﬁt;zi 2:;’;0 87) [ch1] i
M 8346"1 Elegfs]ezem point signal logic ; [MJB410 to [M]8420 | Not used :
M 8347 Not used - MODBUS communication [ch1]
M]8401 MODBUS ti -
[Y000] Positioning instruction M] request 'n process
[M]8348 activation - [M]8402 MODBUS communication error D8402
M 83491 [Y0O00] Pulse output stop command - [M]8403 ?{I?I:;B;J)S communication - error D8403
atche
[Y001] Pulse output monitor ]
[M]8350 (ON: BUSY/ OFF: READY) [M]8404 to [M]8407 |Not used -
“ [Y001] Clear signal output function (M8408 Retry )
M 8351 enable B [M]8409 Timeout -
. [YO01] Zero return direction [M]8410 Not used -
M 8352" o B
specification M 8411 MODBUS configuration request flag -
M 8353 [Y001] Forward limit - FX3U-ENET-ADP [ch1]
M 8354 [Y001] Reverse limit - [M]8404 FX3U-ENET-ADP unit ready -
M 83551 [Y001] DOG signal logic reverse - [M]8405 Not used B
. 001] Zero point signal logic *4 i i i -
M 8356 EZvers]e p g [¢] _ [M]8406 Time setting execution
[M]8407 to [M]8410 |Not used -
M 8357 Not used - ) E ot "
xecute time settin -
[M]8358 [Y001] Positioning instruction ) M 81 i J
M 83591 [Y001] Pulse output stop command - [M]8460 to [M]8463 | Not used -

DSZR instruction (FNC150),

[M]8360 to [M[8369 | Not used - ZRN instruction (FNC156)
High-speed counter function M 8464 [Y000] Clear signal device D8464
[M]8380 to [M]8387 | Not used - specification function enabled
[M]8388 f(?;r;?oc; C::;; high-speed counter } gssR intstrut(':tion (FNC150),
ge M 8465 instruction (FNC156) D8465

[M]8389 to [M]8391

Not used

M 8392

Function changeover device for

C248 and C253

[M]8393 to [M]8397

Not used

Ring counter operation D8398
M 8398 .
(in units of 1 ms, 32 bits) 2 D8399
[M]8399 Not used -
*1. Cleared when PLC switches from RUN to STOP.

*2.

M8398 turns ON.

1 ms ring counter (D8399, D8398) will operate after

[Y0O01] Clear signal device
specification function enabled

[M]8466 to [M]8467

Error detection

Not used

(-0008a “~0008IN)

[M]8468 to [M]8486 |Not used -
[M]8487 USB communication error D8487
[M]8488 Not used -
[M]8489 Special parameter error D8489
*3. Cleared when PLC switches from RUN to STOP or

when RS2 i

nstruction [ch1] is OFF.

Used when the SNTP function setting is set to "Use"
in the time setting parameters.
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User's Manual - Hardware Edition Appendix A-1 Special Auxiliary Relay (M8000 to M8511)
Correspond-
Number and name Operation and function ing special
device

FX3U-ENET-ADP [ch1]
[M]8490 to [M]8491 | Not used -

M 8492 IP address storage area write )

request

(M]8493 IP address storage area write )
completion

[M]8494 IP address storage area write error -
IP address storage area clear

M 8495 request )

[M]8496 IP address storage area clear )
completion

[M]8497 IP address storage area clear error -

[M]8498 IP address change function enable )

flag
[M]8499 to [M]8511 | Not used -
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Appendix A-2 Special Data Register (D8000 to D8511)

Number and name

PLC status

D 8000
Watchdog timer

Content of register

Default value is 200 ms

(in 1 ms steps)

(Writes from system ROM at power
ON)

Value overwritten by program is
valid after END or WDT instruction
execution.

Correspond-
ing special
device

BH oo

[D18001
PLC type and T . D8101
system version Version 1.00
FX3s Series
e 2.2Kst
[D18002 . S| eps* D8102
Memory capacity |+ 4..4 K steps’'
Stores the memory type (built-in
[D]8003 EEPROM or memory cassette) and
Memory type the PROTECT switch ON/OFF -
status of the memory cassette.”
omos | Lo[o[e[1] .

Error number M

—F
8061 to 8068 (When M8004 is ON)

[D]8005 to [D]3009

[D]18010
Present scan time™

Not used

Accumulated instruction-execution
time from O step
(in units of 0.1 ms)

[D]18011 Minimum value of scan time i
Minimum scan time™ | (in units of 0.1 ms)

[D]8012 Maximum value of scan time )
Maximum scan time"® | (in units of 0.1 ms)

D 8013 0 to 59 seconds )
Second data (for real time clock)

D 8014 0 to 59 minutes )
Minute data (for real time clock)

D 8015 0 to 23 hours )
Hour data (for real time clock)

D 8016 1to 31 days )
Day data (for real time clock)

D 8017 1 to 12 months )
Month data (for real time clock)

D 8018 2 digits of year data (0 to 99) )
Year data (for real time clock)

D 8019

Day-of-the-week
data

0 (Sunday) to 6 (Saturday)
(for real time clock)

*1. “4” is displayed even when the memory capacity is
set to 16 K steps in the parameter setting.
*2. D8003 becomes the undermentioned content.
Present .
value Type of memory Protect switch
02H |EEPROM memory cassette OFF
0AH |EEPROM memory cassette ON
10H | Built-in memory in PLC -
*3. Indicated value includes waiting time of constant

scan operation (when M8039 is activated).

Number and name

Input filter

Content of register

Correspond-
ing special
device

D 8020
Input filter
adjustment

Input filter value of X000 to X017
(Default: 10 ms)

[D]8021 to [D]8027

Not used

Index register Z0 and VO

-_—

[D]8028

Value of Z0 (2) register*4

[D]8029

Analog volume and

Value of VO (V) register'4

constant scan

S8S() SNoLEA

[D]8030°°

Value of analog volume
VR1 (Integer from 0 to 255)

[D]80317°%

Value of analog volume
VR2 (Integer from 0 to 255)

[D]8032 to [D]8038

Not used

D 8039
Constant scan
duration

Stepladder

Default: 0 ms (in 1 ms steps)
(Writes from system ROM at power
ON)

Can be overwritten by program

M8039

-
(3))

[D]8040°C

ON state number 1

[D]8041°6

ON state number 2

[D]8042°6

ON state number 3

[D]8043°6

ON state number 4

[D]8044°C

ON state number 5

[D]8045C

ON state number 6

[D]8046C

ON state number 7

[D]8047°6
ON state number 8

The smallest number out of active
state ranging from SO to S255 is
stored in D8040 and the second-
smallest state number is stored in
D8041.

Active state numbers are then
sequentially stored in registers up to
D8047 (Max. 8 points).

M8047

[D]8048 to [D]8059

Not used

D8182 to D8195.

FX3s-30MLI/E[J-2AD is not supported.
Executed at END instruction.

The values of Z1 to Z7 and V1 to V7 are stored in
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Appendix A-2 Special Data Register (D8000 to D8511)

Correspond- Correspond-
Number and name Content of register ing special Number and name Content of register ing special
device device
Error detection (Refer to Subsection 14.6.3 for details) Positioning
[D18060 Not used - [D18130 to [D]8135 |Not used -
[D]8061 Error code for PLC hardware error M8061 PLSY instruction (FNC 57),
D 8136 Lower | p| SR instruction (FNC 59):
1 Error code for PC/PP M8062 :
[D]8062 communication error Afccur?ulated ttot;altnu\r{né)c()ecl)' -
of pulses output to
1 Error code for serial communication D 8137 Upper de001 P
[D18063 M8063 an
error [ch1]
[D]8138 to [D]8139 |Not used -
[D]8064 Error code for parameter error M8064
Accumulated number of
[D]8065 Error code for syntax error M8065 D 8140 Lower pulses output to Y000 for
[D]8066 Error code for circuit error M8066 PLSY instruction (FNC 57) -
[D]8067 2 Error code for operation error M8067 D 8141 Upper Zg(; PLSR instruction (FNC
D 8068 Operation error step number latched M8068 Accumulated _number of
5180692 Error step number of M8065 to| M8065 to D 8142 Lower | hulses output to Y001 for
) M8067 M8067 PLSY instruction (FNC 57) -
Parallel link D 8143 Upper and PLSR instruction (FNC
; : 59)
D18070 Parallel link error time-out check
(D] time- 500 ms - [D]8144 to [D]8149 | Not used -

[D]8071 to [D]B073

Memory information

Not used

[D]8100 Not used -
[D]8101 HE oo
PLC type and T ) -
system version Version 1.00

FX3s Series
[D]8102 2.2 K steps ]
Memory capacity ~ |(4......4 K steps™
[D]8103 to [D]8109 | Not used ;

RS instruction (FNC 80) and computer link [ch1]

RS instruction (FNC 80) and

D 8120™ computer link [ch1] -
Communication format setting
4 Computer link [ch1] )
D&121 Station number setting
" RS instruction (FNC 80):
2
[Dj8122 Remaining points of transmit data M8122
" RS instruction (FNC 80):
2
[Dj8123 Monitoring receive data points M8123
RS instruction (FNC 80):
D 8124 Header <Default: STX> )
RS instruction (FNC 80):
D 8125 Terminator <Default: ETX> .
[D]8126 Not used -
Computer link [ch1]
D 8127 Specification of on-demand head
device register
Computer link [ch1]
D 8128 Specification of on-demand data Ml\i;fggto
length register
RS instruction (FNC 80), computer
D 8129™ link [ch1]
Time-out time setting
*1. Cleared when PLC power supply from OFF to ON.
*2. Cleared when PLC switches from STOP to RUN.
*3. “4” is displayed even when the memory capacity is
set to 16 K steps in the parameter setting.
*4. Latch device.

Inverter communication function

Response wait time of inverter

5 -
D 8150 communication [ch1]
Step number of instruction during
[D]8151 inverter communication [ch1] M8151
Default: -1
. Error code for inverter
6
[D18152 communication [ch1] M8152
Inverter communication error step
[D]8153°® number latched [ch1] M8153
Default: -1
[D]8154 to [D]8157 | Not used -

Display module (FX3S-5DM) function

D 8158"7

Control device for
module

Default: -1

(D) display

D 81597

Advanced function
[D]18160 to [D]8168

Control device for
module

Default: -1

(M) display

Not used

[D]8169

Access restriction status™®

*5. Cleared when PLC power supply from OFF to ON.
*6. Cleared when PLC switches from STOP to RUN.
*7. Supported in Ver. 1.20 or later.
*8. Details of each access restriction
Present | Access restriction AR Monitor- P;:Is::t
value status Read | Write ing change
0010 2nd keyword is not 9 9 9 9
set
H**10™10 | Write protection v - v v
Read/write
wxq1*10 . - v v
H™ 11 protection
«10 | All online operation
e 10 - - -
H™12 protection
H**20"10 | Keyword cancel v v v v
*9. Accesses are restricted by the keyword setting
status.
*10. "**"indicates areas used by the system.
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Appendix A-2 Special Data Register (D8000 to D8511)

Correspond- Correspond-
Number and name Content of register ing special Number and name Content of register ing special
device device
N:N Network (setting) N:N Network (monitoring)
[D]8170 to [D]8172 | Not used - [D]18200 Not used -
[D]8173 Station number - [D]8201 Current link scan time -
[D18174 Total number of slave stations - [D18202 Maximum link scan time -
[D]8175 Refresh range - (DJ8203 Number of communication error at
D 8176 Station number setting master station
D 8177 Total slave station number setting [D]8204 Number of communication error at
slave station No.1
D 8178 Refresh range setting M8038 —
. (D]8205 Number of communication error at
D 8179 Retry count setting slave station No.2
D 8180 Comms time-out setting [D]8206 Number of communication error at
[D]8181 Not used - slave station No.3
Index register Z1 to Z7 and V1 to V7 [D]8207 Number of communication error at
[D]8182 Value of Z1 register - slave station No.4
[D]8183 Value of V1 register N [D]8208 Number <?f communication error at
slave station No.5
[D]8184 Value of Z2 register - —
- D18209 Number of communication error at
[D]18185 Value of V2 register - [D] slave station No.6
[D18186 Value of Z3 register - [D]8210 Number of communication error at
[D]18187 Value of V3 register - slave station No.7 M8183 to
[D]8188 Value of Z4 register - [DJ8211 Code of communication error at M8191
[D]8189 Value of V4 register ; master station
[D]8190 Value of Z5 register N (D212 Code of. communication error at
slave station No.1
[D]8191 Value of V5 register - —
Code of communication error at
[D]8192 Value of Z6 register - [D18213 slave station No.2
[D18193 Value of V6 register - [D]8214 Code of communication error at
[D]8194 Value of Z7 register - slave station No.3
[D18195 Value of V7 register - [D}8215 Code of communication error at
[DJ8196 to [D]3199 | Not used - slave station No.4
Code of communication error at
[D18216 slave station No.5
Code of communication error at
(1217 slave station No.6
(D]8218 Code of communication error at

slave station No.7

[D]8219 to [D]8259

Not used

Analog expansion board (Refer to Appendix A-3 for details)

D8260 to D8269

Expansion board

Built-in analog input ! (Refer to Chapter 11 for details)

[D]8270 Channel-1 input data -
[D]8271 Channel-2 input data -
[D]8272 to [D]8273 | Not used -
D 8274 Averaging time for channel-1 -
D 8275 Averaging time for channel-2 -

[D]8276 to [D]8277

Not used

[D]8278

Error status

[D]8279

Model code

Analog special adapter (Refer to Appendix A-4 for details)

D8280 to D8289

Special adapter

[D]8290 to [D]8299

Not used

*1.  Available only for FX3s-30MJ/E[J-2AD.
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FX3s Series Programmable Controllers
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Appendix A: Special Device List
Appendix A-2 Special Data Register (D8000 to D8511)

Correspond- Correspond-
Number and name Content of register ing special Number and name Content of register ing special
device device
Positioning RS2 instruction (FNC 87) [ch1]
D 8340 Lower [[Y000] Current value D 8400 RS2 instruction (FNC 87) [ch1] )
D 8341 U register - Communication format setting
er .
PPEr" | Default: 0 [D]8401 Not used }
D 8342 [¥000] Bias speed . 0164022 RS2 instruction (FNC 87) [ch1] V8402
Default: 0 (O] Remaining points of transmit data
D 8343 Lower | [Y000] Maximum speed i " RS2 instruction (FNC 87) [ch1] V8403
D 8344 Upper | Default: 100000 [D18403 Monitoring receive data points
D 8345 gofOO]lt.C;ggg speed ) [D]18404 Not used -
efault [D]8405 Communication parameter display )
D 8346 Lower | [Y000] Zero return speed i [ch1]
D 8347 Upper | Default: 50000 [D]8406 to [D]8408 |Not used -
[Y000] Acceleration time ) RS2 instruction (FNC 87) [ch1] )
D 8348 Default: 100 D 8409 Time-out time setting
[Y000] Deceleration time ) RS2 instruction (FNC 87) [ch1] )
D 8349 Default: 100 D 8410 Header 1 and 2 <Default: STX>
D 8350 Lower [[Y001] Current value D 8411 RS2 instruction (FNC 87) [ch1] )
- U register - Header 3 and 4
er .
PPEr" | Default: 0 D 8412 RS2 instruction (FNC 87) [ch1] ]
D 8352 [Y001] Bias speed ) Terminator 1 and 2 <Default: ETX>
Default: 0 D 8413 RS2 instruction (FNC 87) [ch1] )
D 8353 Lower | [Y001] Maximum speed Terminator 3 and 4
D 8354 Upper | Default: 100000 [DJ8414 RS2 instruction (FNC 87) [ch1] .
D 8355 [Y001] Creep speed ] Receive sum (received data)
Default: 1000 [D]8415 RS2 instruction (FNC 87) [ch1] )
D 8356 Lower | [Y001] Zero return speed ) Rece.lve sun.1 (calculated result)
D 8357 Upper | Default: 50000 (D]8416 RS2 instruction (FNC 87) [ch1] )
[Y001] Acceleration ti Send sum
cceleration time
D 8358 Default: 100 ) (D417 Not used -
D 8359 [Y001] Deceleration time ) [D]8418 3
Default: 100 [D]18419 Operation mode display [ch1] -
D 8360 to D 8369 |Not used -

D 8398 Lower | Up-operation ring counter
of 0 to 2,147,483,647 M8398
D 8399 Upper | (in units of 1 ms, 32 bit)"!
*1. 1 ms ring counter (D8399, D8398) will operate after

M8398 turns ON.

MODBUS communication [ch1]

D 8400 Communication format -
D 8401 Protocol -
D 8402 Communication error code M8402
D 8403 Error details M8403
D 8404 Error step number -
[D]8405 Communication format display -
[D]18406 Not used -
[D]8407 Step number being executed -
[D]8408 Current retry value -
D 8409 Slave response timeout -
D 8410 Turn around delay -
D 8411 Message to message delay -
D 8412 Number of retries -
[D]18413 Not used -
D 8414 Slave node address -

[D]8415 to [D]8418

Not used

[D]8419

Communication mode

2.

Cleared when PLC switches from RUN to STOP.
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User's Manual - Hardware Edition Appendix A-2 Special Data Register (D8000 to D8511)
g
Correspond- =
Number and name Content of register ing special i
device 3
FX3U-ENET-ADP [ch1] &
[D]8400 IP Address (Low-order) -
[D]8401 IP Address (High-order) - 1 2
[D]18402 Subnet mask (Low-order) - g
[D]8403 Subnet mask (High-order) - E
Default router IP address =3
[Dla404 (Low-order) ) 3
Default router IP address
[D18405 (High-order) . 13
[D]8406 Status information - s=
Connection  conditon of the 33
- cCQ
[Dl407 Ethernet port = g
[D]8408 FX3U-ENET-ADP version - §
D 8409 Communication timeout time -
D 8410 Connection forcible nullification - 1 4
[D]8411 Time setting functional operation ) Sz
result g %g{
O =
[D]8412 to [D]8414 | Host MAC address - §§ ;gu
Lo
[D]8415 Not used - 88
[D]8416 Model code - a
[D]8417 Error code of the Ethernet adapter - 1 5
[D18418 Not used -
959
[D]8419 Operation mode - SEa
Positioning ? gg
[D]8460 to [D]8463 | Not used - .
o
DSZR instruction (FNC150) and >
ZRN instruction (FNC156):
D 8464 [Y000] Clear signal device Maa64 1 6
specification SO
- - x%
DSZR instruction (FNC150) and .%E
ZRN instruction (FNC156): S=
D 8465 [Y001] Clear signal device M8465 = é.
specification @
[D]8466 to [D]8467 | Not used - 1 7
Error detection
[D]8468 to [D]8486 | Not used - §§
[72]
[D18487 USB communication error M8487 %3
[D18488 Not used -
[D]8489 Error code for special parameter M8489
error
FX3U-ENET-ADP [ch1]
D 8492 IP address setting (Low-order) - g-‘é’
D 8493 IP address setting (High-order) - §n9_3
D 8494 Subnet mask setting (Low-order) - g g
D 8495 Subnet mask setting (High-order) - §§
Default router IP address setting
D 8496 (Low-order) . B
D 8497 Dgfault router IP address setting ) al
(High-order) s
[D]8498 Error cgde for IP address storage ) S
area write =
(D]8499 Error code for IP address storage )

area clear
[D]8500 to [D]8511 |Not used -

(@
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User's Manual - Hardware Edition Appendix A-3 Analog expansion boards [M8260 to M8269 and D8260 to D8269]

Appendix A-3 Analog expansion boards [M8260 to M8269 and D8260 to D8269]

When analog expansion boards are connected, operations and functions are assigned to the devices shown
in the tables.
Devices which cannot be written are shaded in "Operation and function" column.

— For details, refer to the Analog Control Edition.

Appendix A-3-1 Special auxiliary relays (M8260 to M8269)

N Operation and function

FX3G-2AD-BD FX3G-1DA-BD

M 8260 Input mode switching Ch1 Output mode switching

M 8261 Input mode switching Ch2 Not used

M 8262 Not used Not used

M 8263 Not used Not used

M 8264 Not used Output hold mode

M 8265 Not used Not used

M 8266 Not used Not used

M 8267 Not used Not used

M 8268 Not used Not used

M 8269 Not used Not used

Appendix A-3-2 Special data registers (D8260 to D8269)

Operation and function
Number
FX3G-2AD-BD FX3G-1DA-BD

D 8260 Input data Ch1 Output data
D 8261 Input data Ch2 Not used
D 8262 Not used Not used
D 8263 Not used Not used
D 8264 G"f’ﬁ%gg;'me for Ch Not used
D 8265 G"fﬁ%gg;'me for Ch2 Not used
D 8266 Not used Not used
D 8267 Not used Not used
D 8268 Error status Error status
D 8269 Model code: K3 Model code: K4
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Appendix A-4 Analog special adapters [M8280 to M8289 and D8280 to D8289]

Appendix A-4 Analog special adapters [M8280 to M8289 and D8280 to D8289]

When analog special adapters are connected, operations and functions are assigned to the devices shown in

the tables below.

Devices which cannot be written are shaded in "Operation and function" column.
— For details, refer to the Analog Control Edition.

Appendix A-4-1 Special auxiliary relays (M8280 to M8289)

Operation and function

Number
FX3U-4AD-ADP FX3U-4DA-ADP FX3U-3A-ADP
M 8280 Input mode switching Ch1 Output mode switching Ch1 Input mode switching Ch1
M 8281 Input mode switching Ch2 Output mode switching Ch2 Input mode switching Ch2
M 8282 Input mode switching Ch3 Output mode switching Ch3 | Output mode switching
M 8283 Input mode switching Ch4 Output mode switching Ch4 | Not used
M 8284 Not used Output hold mode cancel Ch1 | Not used
M 8285 Not used Output hold mode cancel Ch2 | Not used
M 8286 Not used Output hold mode cancel Ch3 | Output hold mode cancel
M 8287 Not used Output hold mode cancel Ch4 f:;n;‘l";elt:irsegr not input
M 8288 Not used Not used f:;n;‘l’hzelt:irsegr not - input
M 8289 Not used Not used f:;n‘glhlzt::; o not output
Number Operation and function

FX3U-4AD-PT(W)-ADP FX3U-4AD-TC-ADP FX3U-4AD-PNK-ADP
M 8280 Temperature unit selection Temperature unit selection Temperature unit selection
M 8281 Not used Type-K/-J switching Input sensor selection
M 8282 Not used Not used Not used
M 8283 Not used Not used Not used
M 8284 Not used Not used Not used
M 8285 Not used Not used Not used
M 8286 Not used Not used Not used
M 8287 Not used Not used Not used
M 8288 Not used Not used Not used
M 8289 Not used Not used Not used
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Appendix A-4 Analog special adapters [M8280 to M8289 and D8280 to D8289]

Appendix A-4-2 Special data registers (D8280 to D8289)

Operation and function

Number
FX3U-4AD-ADP FX3U-4DA-ADP FX3U-3A-ADP
D 8280 Input data Ch1 Output data Ch1 Input data Ch1
D 8281 Input data Ch2 Output data Ch2 Input data Ch2
D 8282 Input data Ch3 Output data Ch3 Output data
D 8283 Input data Ch4 Output data Ch4 Not used
Averaging time for Ch1 Averaging time for Ch1
D 8284 (1 to 4095) Not used (1 to 4095)
Averaging time for Ch2 Averaging time for Ch2
D 8285 (1 to 4095) Not used (1 to 4095)
Averaging time for Ch3
D 8286 (1 to 4095) Not used Not used
Averaging time for Ch4
D 8287 (1 to 4095) Not used Not used
D 8288 Error status Error status Error status
D 8289 Model code: K1 Model code: K2 Model code: K50
Operation and function
Number
FX3U-4AD-PT(W)-ADP FX3U-4AD-TC-ADP FX3U-4AD-PNK-ADP
Ch1 temperature Ch1 temperature Ch1 temperature
D 8280
measurement data measurement data measurement data
Ch2 temperature Ch2 temperature Ch2 temperature
D 8281
measurement data measurement data measurement data
Ch3 temperature Ch3 temperature Ch3 temperature
D 8282
measurement data measurement data measurement data
Ch4 temperature Ch4 temperature Ch4 temperature
D 8283
measurement data measurement data measurement data
D 8284 Averaging time for Ch1 Averaging time for Ch1 Averaging time for Ch1
(1 to 4095) (1 to 4095) (1 to 4095)
D 8285 Averaging time for Ch2 Averaging time for Ch2 Averaging time for Ch2
(1 to 4095) (1 to 4095) (1 to 4095)
D 8286 Averaging time for Ch3 Averaging time for Ch3 Averaging time for Ch3
(1 to 4095) (1 to 4095) (1 to 4095)
D 8287 Averaging time for Ch4 Averaging time for Ch4 Averaging time for Ch4
(1 to 4095) (1 to 4095) (1 to 4095)
D 8288 Error status Error status Error status
Model code:
D 8289 PT: K20 Model code: K10 Model code: K11
PTW: K21
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;A £
c
%.
. . . >
Appendix B: Instruction List g
L] 6
«
Appendix B-1 Basic Instructions o
S
s
=
Mnemonic Function Mnemonic Function é
Contact Instruction
LD Initial logical operation contact type NO (normally open) ouT Final logical operation type coil drive 1 3
LDI Initial logical operation contact type NC (normally closed) SET SET Bit device latch ON <=
LDP Initial logical operation of Rising edge pulse RST RESET Bit device OFF %- E3
cCQ
LDF Initial logical operation of Falling/trailing edge pulse PLS Rising edge pulse ‘é g
AND Serial connection of NO (normally open) contacts PLF Falling/trailing edge pulse §
ANI Serial connection of NC (normally closed) contacts Master Control Instruction
ANDP Serial connection of Rising edge pulse MC Denotes the start of a master control block 1 4
ANDF Serial connection of Falling/trailing edge pulse MCR Denotes the end of a master control block =
= D
OR Parallel connection of NO (normally open) contacts Other Instruction g_ %’; %
= @
ORI Parallel connection of NC (normally closed) contacts No operation or null step §§ 3
o
ORP Parallel connection of Rising edge pulse End Instruction %_8
ORF Parallel connection of Falling/trailing edge pulse Program END, 1/O refresh and Return to Step 0 &
Connection Instruction 1 5
ANB Serial connection of multiple parallel circuits oco
S35
ORB Parallel connection of multiple contact circuits §'g’ ‘?‘2
m
MPS Stores the current result of the internal PLC operations ¢ g—%}
MRD Reads the current result of the internal PLC operations §-
=]
MPP Pops (recalls and removes) the currently stored result
INV Invert the current result of the internal PLC operations 1 6
MEP Conversion of operation result to leading edge pulse ’-;n ‘%!
MEF Conversion of operation result to trailing edge pulse $§
8=
=}
c
()
P P o=
Appendix B-2 Step Ladder Instructions ye
=3
Mnemonic Function
STL Starts step ladder
RET Completes step ladder A
=
g3
S
SO
g2
£5
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Appendix B: Instruction List
in Ascending Order of FNC Number

Appendix B-3 Applied Instructions ... in Ascending Order of FNC Number

FNC No. | Mnemonic Function FNC No. | Mnemonic Function
Program Flow Data Operation
00 CcJ Conditional Jump 40 ZRST Zone Reset
01 CALL Call Subroutine 41 DECO Decode
02 SRET Subroutine Return 42 ENCO Encode
03 IRET Interrupt Return 43 SUM Sum of Active Bits
04 El Enable Interrupt 44 BON Check Specified Bit Status
05 DI Disable Interrupt 45 MEAN Mean
06 FEND Main Routine Program End 46 -
07 WDT Watchdog Timer Refresh 47 -
08 FOR Start a FOR/NEXT Loop 48 -
09 NEXT End a FOR/NEXT Loop 49 FLT Conversion to Floating Point
10 CMP Compare 50 REF Refresh
11 ZCP Zone Compare 51 -
12 MOV Move 52 MTR Input Matrix
13 SMOV Shift Move 53 HSCS High Speed Counter Set
14 CML Complement 54 HSCR High Speed Counter Reset
15 BMOV Block Move 55 HSZ High Speed Counter Zone Compare
16 FMOV Fill Move 56 SPD Speed Detection
17 - 57 PLSY Pulse Y Output
18 BCD Conversion to Binary Coded Decimal 58 PWM Pulse Width Modulation
19 BIN Conversion to Binary PLSR Acceleration/Deceleration Setup
20 ADD Addition Initial State
21 SuUB Subtraction 61 SER Search a Data Stack
22 MUL Multiplication 62 ABSD Absolute Drum Sequencer
23 DIV Division 63 INCD Incremental Drum Sequencer
24 INC Increment 64 -
25 DEC Decrement 65 -
26 WAND Logical Word AND 66 ALT Alternate State
27 WOR Logical Word OR 67 RAMP Ramp Variable Value
28 WXOR Logical Exclusive OR 68 -
29 -

Rotation and Shift Operation

69 -
External FX I/O Device
70 -

30 ROR Rotation Right

31 ROL Rotation Left 71 -

32 - 72 DSW Digital Switch (Thumbwheel Input)
33 - 73 -

34 SFTR Bit Shift Right 74 SEGL Seven Segment With Latch

35 SFTL Bit Shift Left 75 -

36 WSFR Word Shift Right 76 -

37 WSFL Word Shift Left 77 -

38 SFWR Shift Write [FIFO/FILO Control] 78 -

39 SFRD Shift Read [FIFO Control] 79 -
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1
w
FNC No. | Mnemonic Function FNC No. | Mnemonic Function %
External FX Device External Device ;
80 RS Serial Communication 170 GRY Decimal to Gray Code Conversion é—’
81 PRUN Parallel Run (Octal Mode) 171 GBIN Gray Code to Decimal Conversion
82 ASCI Hexadecimal to ASCII Conversion 172 - 1 2
83 HEX ASCII to Hexadecimal Conversion 173 - o
84  |cCD Check Code 174 - 5
85 VRRD Volume read 175 - =
8  |VRSC Volume scale 176 - E
87 RS2 Serial Communication 2 177 -
88 |PID PID Control Loop 178 } 13
89 - 179 - &<’ g
110 ECMP Floating Point Compare 220 to 223 - (éé"
111 - 224 LD= Load Compare = z
1131;)21 - EMO\{ Floating Point Move 225 D> Load Compare > 1 4
120 |EADD Floating Point Addition 226 |LD< Load Compare < J5g
121 ESUB Floating Point Subtraction 227 - % % é&
122 EMUL Floating Point Multiplication 228 LD<> Load Compare # % § 2
- - . =0
:]éj EDIV_ Floating Point Division 229 D Load Compare P 2
125 - 230 LD>= Load Compare > 1 5
126 - 231 - g f;:? =
127 ESQR Floating Point Square Root 232 AND= AND Compare - % ‘éé
128 - o)
129 INT Floating Point to Integer Conversion 233 AND> AND Compare g g'
150 DSZR DOG Search Zero Return 235 - 1 6
151 - 236 |AND<>  |AND Compare # ggg
- Q
1: - 237 | AND<= AND Compare < ‘g";%
154 5 238 |AND>=  |AND Compare (51)>(S2) =
155 ABS Absolute Current Value Read 239 - 1 7
156 ZRN Zero Return 240 OR= OR Compare - oz
157 PLSV Variable Speed Pulse Output ]
158 DRVI Drive to Increment 241 OR> OR Compare g %g
159  |DRVA Drive to Absolute 242 |OR< OR Compare <
160 TCMP RTC Data Compare 244 OR<> OR Compare ¢ A
161 TZCP RTC Data Zone Compare
162 |TADD RTC Data Addition 245 |OR<= OR Compare < B
163  |TSUB RTC Data Subtraction 246 |OR>= OR Compare > 8“95’
164 - 247 to 249 - é %
165 - External Device Communication Zh
166 | TRD Read RTC data 270 [IVCK Inverter Status Check
167 |TWR Set RTC data 271 [IVDR Inverter Drive =
168 - 272 IVRD Inverter Parameter Read %
169 HOUR Hour Meter 273 IVWR Inverter Parameter Write %’
274 - &
275 IVMC Inverter Multi Command
276 ADPRW MODBUS Read/Write C
29
g
2
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Appendix C: Discontinued models

The table below lists the discontinued MELSEC-F Series PLC models and programming tools described in

this manual.

Discontinued model

Production stop date

Repair acceptance period

FX3U-232ADP

FX3U-485ADP

September 30, 2013

Until September 30, 2020

FX-10P(-E)

June 30, 2008

Until June 30, 2015
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Warranty

Warranty

1.

Please confirm the following product warranty details before using this product.

Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the
responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired
at no cost via the sales representative or Mitsubishi Service
Company. However, if repairs are required onsite at
domestic or overseas location, expenses to send an
engineer will be solely at the customer's discretion.
Mitsubishi shall not be held responsible for any
re-commissioning, maintenance, or testing on-site that
involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one year
after the date of purchase or delivery to a designated place.
Note that after manufacture and shipment from Mitsubishi,
the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be
eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before
repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage
state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given
in the instruction manual, user's manual and caution
labels on the product.

(2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

1. Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by the user's hardware or software
design.

2. Failure caused by unapproved modifications, etc., to
the product by the user.

3. When the Mitsubishi product is assembled into a
user's device, Failure that could have been avoided
if functions or structures, judged as necessary in the
legal safety measures the user's device is subject to
or as necessary by industry standards, had been
provided.

4. Failure that could have been avoided if consumable
parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or
replaced.

5. Relay failure or output contact failure caused by
usage beyond the specified Life of contact (cycles).

6. Failure caused by external irresistible forces such as
fires or abnormal voltages, and failure caused by
force majeure such as earthquakes, lightning, wind
and water damage.

7. Failure caused by reasons unpredictable by
scientific technology standards at time of shipment
from Mitsubishi.

8. Any other failure found not to be the responsibility of
Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of

production

(1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.
Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

(2) Product supply (including repair parts) is not available
after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at each
FA Center may differ.

. Exclusion of loss in opportunity and secondary

loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not
be liable for compensation to:

(1) Damages caused by any cause found not to be the
responsibility of Mitsubishi.

(2) Loss in opportunity, lost profits incurred to the user by
Failures of Mitsubishi products.

(3) Special damages and secondary damages whether
foreseeable or not, compensation for accidents, and
compensation for damages to products other than
Mitsubishi products.

(4) Replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or technical
documents are subject to change without prior notice.

. Product application

(1) In using the Mitsubishi MELSEC programmable logic
controller, the usage conditions shall be that the
application will not lead to a major accident even if any
problem or fault should occur in the programmable logic
controller device, and that backup and fail-safe functions
are systematically provided outside of the device for any
problem or fault.

(2) The Mitsubishi programmable logic controller has been
designed and manufactured for applications in general
industries, etc. Thus, applications in which the public could
be affected such as in nuclear power plants and other
power plants operated by respective power companies,
and applications in which a special quality assurance
system is required, such as for Railway companies or
Public service purposes shall be excluded from the
programmable logic controller applications.

In addition, applications in which human life or property
that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned
transportation, equipment for recreation and amusement,
and safety devices, shall also be excluded from the
programmable logic controller range of applications.
However, in certain cases, some applications may be
possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the
project, and providing that all parties concerned agree to
the special circumstances, solely at the users discretion.

(3) Mitsubishi shall have no responsibility or liability for any
problems involving programmable controller trouble and
system trouble caused by DoS attacks, unauthorized
access, computer viruses, and other cyberattacks.
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Revised History

Date

Revision

Description

5/2013

A

First Edition

9/2013

B

The following products are added:
- Main unit of the built-in analog input

FX3s-30MR/ES-2AD, FX3s-30MT/ES-2AD, FX3s-30MT/ESS-2AD

- Main unit of DC power supply type

FX3s-10MR/DS, FX3s-14MR/DS, FX3s-20MR/DS, FX3s-30MR/DS,
FX3s-10MT/DS, FX3s-14MT/DS, FX3s-20MT/DS, FX3s-30MT/DS,
FX3s-10MT/DSS, FX3s-14MT/DSS, FX3s-20MT/DSS, FX3s-30MT/DSS

- Expansion board
FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-485-BD-RJ
Ver. 1.10 is supported.
- Supports FX3G-4EX-BD
- Supports FX3G-2EYT-BD
Errors are corrected.

10/2014

The following products are added:
- Display module
FX3s-5DM
Ver. 1.20 is supported.
- Supports the display module function.
- Special data register of display module is added. (Appendix A)
Errors are corrected.

4/2015

A part of the cover design is changed.

2/2018

The contents of standards are changed.

4/2021

Precautions for product security are added.
Precaution for file register (D) usage. (Section 17.8)

12/2021

Compliance with UKCA marking is added.

Japanese manual number: JY997D48501G
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