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GRSty 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: |/A\WARNING| and |[/ACAUTION|.

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

A TI N Indicates that incorrect handling may cause hazardous conditions, resulting in medium or slight
C U O personal injury or physical damage.

Depending on the circumstances, procedures indicated by |[/ACAUTION| 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

/N\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

) e 99
equipment at the upper and lower positioning limits). 122
2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs 140
are turned off. Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control 173
block, output control may be disabled.

o ) . . Lo 187
External circuits and mechanisms should be designed to ensure safe machinery operation in such a case. 295

3) Note that the output current of the 24V DC service power supply varies depending on the model and the
) ! . . 247
absence/presence of extension blocks. If an overload occurs, the voltage automatically drops, inputs in the PLC 287
are disabled, and all outputs are turned off. 356

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, triac 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.

/\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 99
control line at least 100mm (3.94") or more away from the main circuit or power line. 122
Noise may cause malfunctions. 140

» Install module so that excessive force will not be applied to peripheral device connectors. 173
Failure to do so may result in wire damage/breakage or PLC failure. 187

225
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356




GRSty Precautions I

(Read these precautions before use.)

2. SECURITY PRECAUTIONS

/N\WARNING

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system 99
against unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from 122
unreliable networks and devices via network, take appropriate measures such as firewalls, virtual private networks 140
(VPNs), and antivirus solutions. 173
187
225
247
287
356

3. INSTALLATION PRECAUTIONS

/\WARNING

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. 99
Failure to do so may cause electric shock or damage to the product. 356

/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,
S0O2 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.

Terminal block DIN rail only

Main unit, FX2N Series 1/0 extension unit/block, FX2N/FX3U Series special
function block, and special adapter

DIN rail or direct mounting

+ 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 of the
PLC.
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 extension cables, peripheral device cables, input/output cables and battery connecting cable 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 modules, expansion boards and special adapters
- Extension units/blocks and FX Series terminal blocks
- Battery 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.

100
357
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(Read these precautions before use.)

4. WIRING PRECAUTIONS

/N\WARNING

+ Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. 100
Failure to do so may cause electric shock or damage to the product. 122

+ Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation 140
after installation or wiring work. 173
Failure to do so may cause electric shock. 187

+ The temperature rating of the cable should be 80°C or more. 226
248

357

/N\CAUTION

* Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension
units.
Doing so may cause damage to the product.

+ Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit and
extension units with a wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to section 9.3).

» 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.

» 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. 101
* When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits. 123
Failure to do so may cause fire, equipment failures or malfunctions. 141
* Make sure to properly wire the FX3G Series main unit and FX2N/FX3U Series extension equipment in accordance 174
with the following precautions. 177
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or 182
damage to the product. 183
- The disposal size of the cable end should follow the dimensions described in the manual. 186
- Tightening torque should follow the specifications in the manual. 188
- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24”) or less). Make sure that 226
the screwdriver does not touch the partition part of the terminal block. 248
* Make sure to properly wire to the terminal block (European type) in accordance with the following precautions. 357
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or 366

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.
» Make sure to properly wire to the FX Series terminal blocks 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.
- 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.
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(Read these precautions before use.)

5. STARTUP AND MAINTENANCE PRECAUTIONS

/N\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.
+ Use the battery for memory backup correctly in conformance to this manual.
- Use the battery only for the specified purpose.
- Connect the battery correctly.
- Do not charge, disassemble, heat, put in fire, short-circuit, connect reversely, weld, swallow or burn the battery,
or apply excessive forces (vibration, impact, drop, etc.) to the battery.

- Do not store or use the battery at high temperatures or expose to direct sunlight. 200
- Do not expose to water, bring near fire or touch liquid leakage or other contents directly. 311
- Incorrect handling of the battery may cause heat excessive generation, bursting, ignition, liquid leakage or 389

deformation, and lead to injury, fire or failures and malfunctions of facilities and other equipment.
- When replacing the battery, make sure to use our specified product (FX3U-32BL).
- When a battery error occurs ("ALM" LED is lit in red), follow the description in this manual.
+ 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.
* 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.

/\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 extension cable. 200
Failure to do so may cause equipment failures or malfunctions. 311
» Turn off the power to the PLC before attaching or detaching the following devices. 379
Failure to do so may cause equipment failures or malfunctions. 389

- Peripheral devices, display module, expansion boards, and special adapters
- Extension units/blocks and FX Series terminal blocks
- Battery 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

/N\CAUTION

» Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of
your device.
When disposing of batteries, separate them from other waste according to local regulations.
(For details of the Battery Directive in EU countries, refer to Appendix E)

200

TRANSPORTATION AND STORAGE PRECAUTIONS

N

/N\CAUTION

*  When transporting the FX3G Series PLC incorporating the optional battery, turn on the PLC before shipment,
confirm that the battery mode is set using a parameter and the ALM LED is OFF, and check the battery life.

If the PLC is transported with the ALM LED on or the battery exhausted, the battery-backed data may be unstable
during transportation.

+ The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the general 200
specifications (section 4.1) by using dedicated packaging boxes and shock-absorbing palettes. Failure to do so may 389
cause failures in the PLC.

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

*  When transporting lithium batteries, follow required transportation regulations.

(For details of the regulated products, refer to Appendix D)

(4)
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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 FX3G 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.

© 2008 MITSUBISHI ELECTRIC CORPORATION
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Outline Precautions

* This manual provides information for the use of the FX3G 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;

1) 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.

2) 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.

3) 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.

» If in 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

Anywire and AnyWireASLINK are either registered trademarks or trademarks of Anywire Corporation.
The company names, system names and product names mentioned in this manual are either registered
trademarks or trademarks of their respective companies.

1™, 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

FX3G series main units, FX3G series interface adapter, FX3U series special adapters and FX2N input/output
extension units/blocks supporting UL, cUL standards are as follows:

UL, cUL file number : E95239

Models : MELSEC FX3G/FX3u series manufactured
FX3G-x*MR/ES FX3G-xxMT/ES FX3G-%*MT/ESS
FX3G-%*MR/DS FX3G-kxMT/DS FX3G-%*MT/DSS

Where %% indicates:14,24,40,60
FX3G-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
Models : MELSEC FX2N series manufactured
FX2N-% % ER-ES/UL FX2N-k % ET-ESS/UL
Where %% indicates:32,48
FX2N-48ER-DS FX2N-48ET-DSS FX2N-48ER-UA1/UL
FX2N-8ER-ES/UL FX2N-8EX-ES/UL FX2N-8EYR-ES/UL FX2N-8EYR-S-ES/UL
FX2N-8EYT-ESS/UL FX2N-8EX-UA1/UL
FX2N-16EX-ES/UL FX2N-16EYR-ES/UL FX2N-16EYT-ESS/UL  FX2N-16EYS

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 FX3G/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-xxMT/ES
Where %% indicates:14,24,40,60

FX3G6-232-BD FX3G-422-BD FX3G-485-BD
FX3G-EEPROM-32L FX3G-CNV-ADP
FX3G-2AD-BD FX3G-1DA-BD FX3G-8AV-BD FX3G-5DM

from December 1st, 2008 FX3G-xxMR/ES
Where %% indicates:14,24,40,60

from March 1st, 2009 FX3G-%**MT/ESS
Where %% indicates:14,24,40,60
from June 1st, 2009 FX3u-3A-ADP
from December 1st, 2009 FX3G-xxMR/DS FX3G-*xMT/DS FX3G-xxMT/DSS

Where %% indicates:14,24,40,60
from February 1st, 2012 FX3U-ENET-ADP

from September 1st, 2013 FX3G-4EX-BD FX3G-2EYT-BD FX3G-485-BD-RJ
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
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Standards

Models : MELSEC FX2N series manufactured
FX2N-% % ER-ES/UL FX2N-% % ET-ESS/UL

from July 1st, 1997

Where %% indicates:32,48

FX2N-16EX-ES/UL FX2N-16EYR-ES/UL FX2N-16EYT-ESS/UL
from April 1st, 1998 FX2N-48ER-DS FX2N-48ET-DSS
from August 1st, 1998 FX2N-48ER-UA1/UL
from August 1st, 2005 FX2N-8ER-ES/UL FX2N-8EX-ES/UL FX2N-8EYR-ES/UL

FX2N-8EYT-ESS/UL

from September 1st, 2010 FX2N-8EYR-S-ES/UL

For the products above, PLCs manufactured
before March 31st, 2002 are compliant with EN50081-2 (EN61000-6-4) and EN50082-2
from April 1st, 2002 to April 30th, 2006 are compliant with EN50081-2 (EN61000-6-4) and EN61131-2:1994
+A11:1996+A12:2000
after May 1st, 2006 are compliant with EN61131-2:2007

Standard

Remark

EN61000-6-4:2007

EN50081-2:1993

- Generic emission standard
Industrial environment
Electromagnetic compatibility

Compliance with all relevant aspects of the standard.

« Emission-Enclosure port
* Emission-Low voltage AC mains port
* Emission-Telecommunications/network port

EN50082-2:1995

Electromagnetic compatibility
- Generic immunity standard
Industrial environment

Compliance with all relevant aspects of the standard.

* RF immunity

« Fast transients

« ESD

+ Conducted

* Power magnetic fields

EN61131-2:1994
/A11:1996
/A12:2000

Programmable controllers
- Equipment requirements and tests

Compliance with all relevant aspects of the standard.

» Radiated electromagnetic field
» Fast transient burst

» Electrostatic discharge

« Damped oscillatory wave

EN61131-2:2007

Programmable controllers
- Equipment requirements and tests

Compliance with all relevant aspects of the standard.

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
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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 FX3G series manufactured
from November 1st, 2008 FX3G-x*MT/ES
Where %% indicates:14,24,40,60
from December 1st, 2008 FX3G-xxMR/ES
Where %% indicates:14,24,40,60
from March 1st, 2009 FX3G-%*xMT/ESS
Where %% indicates:14,24,40,60
from December 1st, 2009 FX3G-x*MR/DS
Where %% indicates:14,24,40,60

For the products above, PLCs manufactured
before May 31st, 2018 are compliant with EN61131-2: 2007,

PLCs manufactured after June 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

Models : MELSEC FX2N series manufactured

from July 1st, 1997 FX2N-% % ER-ES/UL FX2N-% % ET-ESS/UL
Where %% indicates:32,48
FX2N-16EYR-ES/UL

from April 1st, 1998 FX2N-48ER-DS
from August 1st, 1998 FX2N-48ER-UA1/UL
from August 1st, 2005 FX2N-8ER-ES/UL FX2N-8EYR-ES/UL

from September 1st, 2010 FX2N-8EYR-S-ES/UL

For the products above, PLCs manufactured

before March 31st, 2002 are compliant with IEC1010-1

from April 1st, 2002 to April 30th, 2006 are compliant with EN61131-2:1994+A11:1996+A12:2000
from May 1st, 2006 to April 30th, 2018 are compliant with EN61131-2:2007

after May 1st, 2018 are compliant with EN61131-2: 2007 and EN61010-2-201: 2013.™"
*1.  For some models, PLCs manufactured in March, 2018 are compliant with LVD directive successively.

Standard Remark

IEC1010-1:1990 Safety requirements for electrical
/A1:1992 equipment for measurement, control,
and laboratory use
- General requirements

The equipment has been assessed as a component for fitting in a
suitable control box which meets the requirements of IEC 1010-
1:1990+A1:1992

EN61131-2:1994 Programmable controllers The equipment has been assessed as a component for fitting in a
/A11:1996 - Equipment requirements and tests suitable control box which meets the requirements of EN61131-
/A12:2000 2:1994+A11:1996+A12:2000

EN61131-2:2007 Programmable controllers The equipment has been assessed as a component for fitting in a

- Equipment requirements and tests suitable 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
measurement, control, and test suitable control box which meets the requirements of EN61010-2-201:
2013
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Caution for compliance with EC Directive

* Please use the FX3G 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 box lid to the control box (for conduction). Installation within a control box
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.

+ 24V 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.
- 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 special adapters/boards/blocks or through a user's
program in the FX3G Series PLC main unit.

Compliance with UKCA marking

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

1 Introduction

1.

1.1

Introduction

This manual explains the procedures for selecting the system components, main unit specifications and
procedures for installing the main unit, specifications for the input/output powered extension units/blocks, and

procedures for adding input/output devices, and procedures for operating the display module etc.

FX3G PLCs can make various kinds of control in combination with the main unit functions and many extension

devices (expansion board, special adapters and special function blocks).

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

control are given in separate 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 Reference
Introduction of manuals This chapter c<.)nt.a|ns explanations of the procedures for obtaining the manuals Chapter 1
and the abbreviations.
Features and part names This 'chapter contains explanations of the product features and the names and Chapter 2
functions of the parts.
Introduction of product This chapter contains explanations of the structures for model names, extension Chapter 3
products.
Specifications ThIS chapter contains .explapatlons of the? specifications for power supply and Chapter 4
input/output, external dimensions and terminal block layout.
Version information This cha‘pte.r contains explangtlon for upgrading of FX3G PLCs and information for Chapter 5
the application of programming tools.
System configuration Proced.ure for Fietermlnlng whetherlor not a syst‘em cqnflguratlon is possible. Chapter 6
Extension device current consumption and configuration examples.
Input/output No. and unit No. Input/output assignment procedure for input/output powered extension units/
. . . ) . Chapter 7
assignment blocks, etc., and unit No. assignment procedure for special function blocks.
Installation Th|s ghaptgr conta|n§ explanations for the panel layout ar.ld the procedures for Chapter 8
installing with DIN rail or screws and how to connect extension devices.
Power supply wiring This chapter contf:.u.ns '-:-zxplanat|.(>ns of .the proce'd.ures for preparing for wiring, Chapter 9
power supply specifications and instructions for wiring.
Input wiring Tt.1|ls chapter contains explanations of the input specifications and instructions for Chapter 10
wiring.
High-speed counter This chapter contains explanatllons of the procedures for using the high-speed Chapter 11
counter examples of programming.
Output wiring This 'clhapter contains explanations for the output specifications and instructions Chapter 12
for wiring.
Examples of wiring for each use Th|§ chapter (.:ontalns explanations of the procedures for wiring input/output Chapter 13
devices for main uses.
Test operation. adiustment This chapter contains explanations of the procedures for test operation and
p » aal ! adjustment, maintenance and error check items and measures to be taken upon Chapter 14

maintenance and error check

occurrence of error.
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1 Introduction

1.1 Introduction of Manuals

2) Extension devices (Chapter 15 to Chapter 18)

Division Outline Reference
Input/output powered extension . . . . o
units This chapter contains explanations for the input/output specifications, external Chapter 15
. dimensions and terminal layout for each product. —
Input/output extension blocks Chapter 16
Extension power supply unit|This chapter contains explanations of specifications for the extension power Chapter 17
(FX3U-1PSU-5V) supply unit and external dimensions. P
Exterl15|on products for special This chapter contains explanations for the external dimensions and terminal
functions, such as analog control . . . Chapter 18
s layout (For details, refer to the manual for each extension device).
and communication
3) Optional products (Chapter 19 to Chapter 22)
Division Outline Reference
Display module This chapter contains explanation of the specifications, external dimensions, Chanter 19
play mounting procedures and operating procedures for display modules (FX3G-5DM). P
FX Series terminal blocks This chapter contains explanations of the procedures for wiring FX-16/32E[J-TB. Chapter 20
Memory cassette This cha.pter ooptalns explanations of the specifications for the memory cassette Chapter 21
and the installation procedures.
Battery This chapter contains explanations of the procedures for replacing the battery and Chapter 22
detecting battery voltage drop.
4) Others (Appendix A to Appendix E)
Division Outline Reference
This chapter contains an explanation list of the special auxiliary relays (M8000 to
List of special devices M8511) and special data registers (D8000 to D8511) Appendix A
(For details, refer to the programming manual.)
This chapter contains an explanation list of the basic instructions and applied
List of instructions instructions Appendix B
(For details, refer to the programming manual.)
List of discontinued models The .dlsco‘ntmyed MELSEC-F Series PLC models and programming tools Appendix C
described in this manual.
Precautlon§ for battery This chapter contains explanations for transport regulations and guidelines. Appendix D
transportation
Handling of batteries and devices . . . . . .
with Builttin batteries in EU This chapter contains explanations for the disposal precautions of batteries and Appendix E

member states

exporting batteries to EU member states.
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User's Manual - Hardware Edition 1.1 Introduction of Manuals

1.1.2 Manual organization and position of this manual

uonoNpoU|

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

N

~ Manual for each use (separate volume) = §§
N | Built-in functions Refer to the manual for each purpose of use. z&
(Main unit) - - ge
eSequence instructions e 3o
eHigh-speed counter e User's Manual - Hardware Edition e
ePositioning instructions e— JY997D31301 (Model: FX3G-HW-E)
*PID® Details of hardware, including input/ 3
FX3G output specifications, wiring, =T
Additional options separate installation and maintenance of PLC gg
L Input/output powered extension o manual main unit 52
units/blocks s
Programming Manual - Basic & Applied Instructions
JY997D16601 (Model: FX-P3-E) 4
FX3s/FX3G/ Details of sequence program,
> FX3GC/FX3U/ | including basic and applied -c%’
FX3uc instructions and various devices %
separate The manuals for FX3G Series will be =
manual available in or after September, 2008. 2
*Analog &— Structured Programming Manual
eCommunication e . .
For details on structured programming, 5
> FX refer to the following manual. D=
separate | - MELSEC-QIL/F Structured 223
> manual Programming Manual 233
(Fundamentals) 23
L Special function block SH-080782 (Model: Q/FX-KP-KI-E)
pectal function blocks - FXCPU Structured Programming
eAnalog e Manual[Device & Common] 6
ﬁ e JY997D26001 (Model: FX-KP-DK-E) oo
] e - FXCPU Structured Programming SE
Manual[Basic & Applied instruction] c?;‘;"
= JY997D34701 (Model: FX-KP-SM-E) 9
As for FX2N Series, refer to individual - FXCPU Structured Programming S
manuals. Manual[Application Functions]
___ Options JY997D34801 (Model: FX-KP-OK-E) 7
i f . User's Manual - Analog Control Edition o
'Eﬂ'sﬂay mOdU'ett'_‘: JY997D16701 (Model: FX3U-U-ANALOG-E) 88
o *———— K
) oBaette?yry:asse : FX3S/IFX3G/ | Details of analog special function so
FX3GC/FX3U/ | plocks and analog special adapters =g
> FX3uc o 3
separate The. mangals for FX3G Series will be
manual available in or after September, 2008. 8
User's Manual - Data Communication Edition 3
#~ Manuals supplied with product JY997D16901 (Model: FX-U-COMMU-E) g
Each product comes with the installation manual or X Details of N:N Network, S
the User's Manual (except the input/output powered | separate parallel link, computer link, non-
extension units/blocks). > P protocol communication and
manual programming communication 9
Installation manual The manuals for FX3G Series will be
The part names, installation procedures and available in or after September, 2008. %g%
specifications are shown. 338
As for the functions and program examples, refer to User's Manual - Positioning Control Edition =
the separate User's Manual - JOCJEdition. JY997D16801 (Model: FX3U-U-POS-E) Eig
FX3s/FX3aG/ Details of wiring, instructions and =
User's manual FX3GC/FX3U/ | operations of positioning functions in 1 0
The procedures for wiring and installing, > EX3ucC PLC main unit
specifications and functions are explained. separate . . =3
To use some products, separate manuals may be mZnuaI ZC:iI:;g‘::'zrf(;:,tg(gip?:;i:v'lzlo%% =
necessary. L ’ ' y §
«
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1 Introduction

1.1 Introduction of Manuals

113

List of manuals

FX3G Series PLC main units supplied only with the hardware manual.
For the details of the hardware of FX3G 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 title Manual Contents Model name
number code
Manuals for PLC main unit
HFX3G PLC main unit
Extractions of descriptions of input/output
Supplied EX3G Series specifications, wiring and installation of FX3G Series
A with HARDWARE MANUAL JY997D46001 | PLC main un!t.from FX3G Series User's Manual - -
product Hardware Edition.
For the detailed explanation, refer to this manual.
Separate FX3G Series User's Manual Details of hardware of FX3G Series PLC main unit,
O] p - Hardware Edition JY997D31301 |including input/output specifications, wiring, 09R521
volume ) . ; ;
(this manual) installation and maintenance.
HEProgramming
Separate g)e(iilsF;(s)G/rZﬁan?ﬁ/anU/FXSUC Details of sequence programming for FX3G Series,
® p 9 ) 9 . JY997D 16601 |including explanation for basic instructions, applied 09R517
volume | Manual - Basic & Applied . . . .
. o instructions and various devices.
Instruction Edition
Separate MELSEC-Q/IL/F Programming methods, specifications, functions, etc
v p Structured Programming Manual | SH-080782 9! g » SP ' e 13JW06
volume required to create structured programs.
(Fundamentals)
FX CPU Structured . . .
v Separate Programming Manual JY997D26001 De\(lces, parameters, etc. provided in structured 09R925
volume . projects of GX Works2.
[Device & Common]
Separate FX CPU Structured Sequence instructions provided in structured projects
v | =cP Programming Manual JY997D34701 | 254 P proj 09R926
volume . . . of GX Works2.
[Basic & Applied Instruction]
FX CPU Structured . . . . .
v Separate Programming Manual JY997D34801 Application functions provided in structured projects 09R927
volume s . of GX Works2.
[Application Functions]
B FX Series terminal block
Supplied |FXINPUT AND
v with OUTPUT TERMINAL JY992D50401 | Procedures for handling FX Series terminal block. -
product |BLOCKS USER'S GUIDE
Manuals for communication control
HECommon
. . Details of N:N Network, parallel link, computer link
v Separate | FX Series Users Manua! . JY997D 16901 |and no-protocol communication (RS instructions, 09R715
volume | Data Communication Edition
FX2N-232IF).
FX3S/FX3G/FX3GC/FX3U/IFX3UC
v Separate |Series User's Manual JY997D26201 petalls on MODBUS serial communication )
volume |- MODBUS Serial in FX3S/FX3G/FX3GC/FX3U/FX3UC PLCs.
Communication Edition

M RS-232C/RS-422/RS-485 communication
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 . —
A with FX3G-2§32-BD JY997D32001 Procedgres for handling the RS-232C communication )
Installation Manual expansion board.
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 ) JY997D13701 . 9 -
Installation Manual special adapter.
product
Supplied . —
A with FX3G—4?2—BD JY997D32101 Procedyres for handling the RS-422 communication )
product Installation Manual expansion board.
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Manual title Manual Contents Model name 2
number code S
o
Supplied FX3G-485-BD Procedures for handling the RS-485 communication %
A with . JY997D32201 . 9 - >
Installation Manual expansion board.
product
Supplied . o
N with FX3G-4§5-BD-RJ JY997D51501 Procedgres for handling the RS-485 communication ) 2
Installation Manual expansion board.
product o
28
Supplied ) o =
. FX3U-485ADP-MB Procedures for handling the RS-485 communication =
A with : JY997D26301 ) - 58
Installation Manual special adapter. = &
product ® 3
Supplied . o
. FX3U-485ADP Procedures for handling the RS-485 communication
A with ) JY997D 13801 . -
Installation Manual special adapter. 3
product
Supplied | oy 4e5pc.-IF Procedures for handling the RS-232C/RS-485 32
v with JY992D81801 L - sa
Hardware Manual conversion interface. o c
product §2
M Ethernet, CC-Link, CC-Link/LT, AnyWireASLINK, PROFIBUS-DP S
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Procedures for handling the FX3U-ENET-ADP
A vF\Jn‘:h FX3U-ENET-ADP JY997D47401 Ethernet communication special adapter. ) 4
Installation Manual When using, refer to FX3U-ENET-ADP User's
product @
Manual. 2
% Separate FX3L:I—ENET—ADP JY997D45801 Deta!ls of FX3U-ENET-ADP Ethernet communication 09R725 S‘
volume |User's Manual special adapter. 5
Supplied Procedures for handling the CC-Link master special @
Al with ;ﬁf;;t?cicl\;a'\:ual JY997D43401 | function block. -
product When using, refer to FX3U-16CCL-M User's Manual. 5
| Separate | FX3U-16CCL-M JY997D43601 | Details of CC-Link master special function block. 09R724 oS
volume | User's Manual =33
- - — - 859
Supplled EX2N-16CCL-M Proc'edures for handling the CC-Link master special n % 5
A with Hardware Manual JY992D87801 | function block. - =2
product When using, refer to FX2N-16CCL-M User's Manual.
| Separate | FX2N-16CCL-M JY992D87901 | Details of CC-Link master special function block. 09R710
volume |User's Manual 6
Supplied Procedures for handling the CC-Link Intelligent o
A with Eﬁf;l:t?;cl\lll_anual JY997D29801 | device station special function block. - 5.,?—
product When using, refer to FX3U-64CCL User's Manual. @ g
- - - - - S
v Separate FX3l{-64CCL JY997D30401 Deta!ls of t.he CC-Link Intelligent device station 09R718 g
volume |User's Manual special function block.
Supplied FX2N-32CCL Procedures for handling the CC-Link remote device
v with ) JY992D71701 . ) ding 09R711 7
User's Manual station special function block.
product =
Supplied |Remote /O station, remote |As for the remote I/O station, remote device station and intelligent 8'§
v with device station and intelligent|device station for CC-Link, refer to the relevant manuals and related - fte)
product | device station for CC-Link documents. ié‘
- 1 o
Supplied | FX2N-64CL-M :prZ(;?a(:L;Liscticf)?]rbll;a:Edl|ng the CC-Link/LT master @
A with User's Manual - JY997D05401 When using, refer to FX2N-64CL-M User's Manual - )
product |Hardware Volume .
Details.
FX2N-64CL-M . . . . =l
v Separate User's Manual - JY997D08501 Details of the CC-Link/LT master special function 09R706 g
volume . block. o
Detailed Volume S
Supplied E:::C(;tztlgt)i;tahgcv’erf:ftel As for the remote 1/O station, remote device station, power supply
v with ,p_ ppRly adapter and dedicated power supply for CC-Link/LT, refer to the -
roduct adapter and dedicated power relevant manuals and related documents
P supply for CC-Link/LT : 9
Supplied Procedures for handling the FX3U-128ASL-M =3 g
A V‘;i‘:h FX3U-128ASL-M 1¥997D51901 | ANYWireASLINK master block. ) 35%
Installation Manual When using, refer also to FX3U-128ASL-M User's ns
product Manual =5
. o
- - <8
v Separate FX3L:I—128ASL—M JY997D52101 Details of the FX3U-128ASL-M AnyWireASLINK 09R731 a
volume | User's Manual master block.
Supplied EX3U-32DP Procedures for handling the FX3U-32DP PROFIBUS- 1 0
A with Installation Manual JY997D24901 | DP interface block. - =
product When using, refer also to FX3U-32DP User's Manual. E
R i R N =
v Separate FX3l:l 32DP JY997D25201 Details of the FX3U-32DP PROFIBUS-DP Interface 09R633 s
volume |User's Manual block. 3
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Manual title Manual Contents Model name
number code
Manuals for analog/temperature control
HCommon
Separate FX3S/FX3G/FX3GC/FX3U/FX3UC Details of analog special function block (FX3U-4AD,
v voFI)ume Series User's Manual - JY997D 16701 | FX3U-4DA, FX3UC-4AD) and analog special adapter 09R619
Analog Control Edition (FX3U-***-**-ADP)
Hl Analog input, temperature input and temperature control
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Procedgres for handling the 2-ch analog input
A with FX3G-2AD-BD JY997D33501 expansion board. )
roduct Installation Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied Proct.edures for handling the 4-ch analog input special
A with FX3U-4AD JY997D20701 function block. )
roduct Installation Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied . . .
v with FX2r\'l—2AI:? JY992D74701 Proct.edures for handling the 2-ch analog input special )
User's Guide function block.
product
Supplied . . .
v with FXZI\'I-4AIZ? JY992D65201 Procgdures for handling the 4-ch analog input special )
User's Guide function block.
product
Supplied EX2N-8AD Procedures for handling the 8-ch analog input special
v with \ JY992D86001 | function block (to be used also for thermocouple 09R608
User's Manual .
product input).
Supplied Procedures for handling the 4-ch analog input special
A st)/iF:h FX3U-4AD-ADP 997013001 | 29aPtEr. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied Procedures for handling the 4-ch Pt100 temperature
A VF\)II‘:h FX3U-4AD-PT-ADP JY997D14701 sensor input special adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied Procedures for handling the 4-ch Pt100 temperature
A VF\)II‘:h FX3U-4AD-PTW-ADP JY997D29101 sensor input special adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition
Supplied .
: FX2N-4AD-PT Procedures for handling the 4-ch Pt100 temperature
v with ) . JY992D65601 . ) . -
User's Guide sensor input special function block.
product
Supplied Procedures for handling the 4-ch Pt1000/Ni1000
A vF\Jn‘:h FX3U-4AD-PNK-ADP JY997D29201 temperature sensor input special adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied Procedures for handling the 4-ch thermocouple input
A V‘;i‘zh FX3U-4AD-TC-ADP Jy997D14801 | SPecial adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplled FX2N-4AD-TC Procedures for handling the 4-ch thermocouple input
v with ) . JY992D65501 . ) -
User's Guide special function block.
product
Supplied EX2N-2LC Procedures for handling the 2-ch temperature control
A with User's Guide JY992D85601 | special function block. -
product When using, refer to FX2N-2LC User's Manual.
v Separate FX2r\'l—2LC JY992D85801 Procgdures for handling the 2-ch temperature control 09R607
volume |User's Manual special function block.
Supplied EX3U-ALC Procedures for handling the 4-ch temperature control
A with Installation Manual JY997D38901 | special function block. -
product When using, refer to FX3U-4LC User's Manual.
v Separate FX3L:I—4LC JY997D39101 Procgdures for handling the 4-ch temperature control 09R625
volume |User's Manual special function block.
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1 Introduction

1.1 Introduction of Manuals

Manual title Manual Contents Model name
number code
H Analog output
When using each product, refer also to the Use's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Procedures for handling the 1-ch analog output
A v?n?h FX3G-1DA-BD JY997D33601 expansion board. )
roduct Installation Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supolied Procedures for handling the 4-ch analog output
A V‘;i‘:h FX3U-4DA-ADP 1997014001 | SPECHl adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied Procedures for handling the 4-ch analog output
A v?n‘:h FX3U-4DA JY997D20801 special function block. )
roduct Installation Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied .
v with FXZI\'I-ZDA JY992D74901 Procgdures .for handling the 2-ch analog output )
User's Guide special function block.
product
Hl Analog input/output (mixed)
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Procedures for handling the 2-ch analog input and 1-
A vF\Jn‘:h FX3U-3A-ADP JY997D35601 ch analog output special adapter. )
roduct User's Manual When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC
P Series User's Manual - Analog Control Edition.
Supplied I .
v with FX2[\'1-5A JY997D11401 Procedures for handllr?g the 4._Ch analog input and 1- 09R616
User's Manual ch analog output special function block.
product
Manuals for positioning control
HCommon
v Separate g)é;j;ﬁ(:g/g)ﬁgﬁzaumxsuc JY997D16801 Details of positioning functions of FX3S/FX3G/ 09R620
volume e . FX3GC/FX3U/FX3UC Series.
Positioning Control Edition
Manuals for FX-30P
Supplied EX-30P Describes FX-30P specification extracted from the
A with Installation Manual JY997D34201 | FX-30P Operation manual. -
product For details, refer to FX-30P Operation manual.
v Separate FX—30F.’ JY997D34401 Desgnbes Handy Programming Panel FX-30P 09R924
volume | Operation Manual details.

Other manuals

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

Hinput extension

Supplied . L .
A with FX3('5—4EX—BD JY997D51301 Procedures for handling the 4 points input expansion )
User's Manual board.
product
Hl Output extension
Supplied FX3G-2EYT-BD Procedures for handling the 2 points transistor output
Al with ; JY997D51401 ) 9 P P -
User's Manual expansion board.
product
HVariable analog potentiometers
Procedures for handling the 8-ch variable analog
Supplled EX3G-8AV-BD potentlorpeters expansion board.
A with . JY997D33701 | When using, refer to FX3S/FX3G/FX3GC/FX3U/FX3UC -
Installation Manual ) . ) )
product Series Programming Manual -Basic & Applied
Instruction Edition.
Hl Connector conversion
Supplied Procedures for handling the conversion function
A with FX3G_C.NV_ADP JY997D32301 | expansion adapter for connectors for connecting -
Installation Manual - :
product communication and analog special adapters.
H Battery (maintenance option)
Supplied
A with FX3U-32BL Battery JY997D 14101 | Battery life and handling procedures. -
product
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FX3G Series Programmable Controllers
User's Manual - Hardware Edition

1 Introduction

1.1 Introduction of Manuals

Manual title Manual Contents Model name
number code
HEMemory cassette
Supplied o .
A with FX3G—E.EPROM—32L JY997D32401 Specifications and operating procedures of the )
Installation Manual memory cassette.
product
HDisplay module
Supplied . . .
A with FX3G—5F)M JY997D33801 Procedures for mounting and handling the display )
Installation Manual module.
product
B Extension power supply unit
Supplied — .
A with FX3U-1PSU-5V JY997D22501 Specifications and operating procedures of the )

product

Installation Manual

extension power supply unit.
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FX3G Series Programmable Controllers 1 Introduction
User's Manual - Hardware Edition 1.2 Generic Names and Abbreviations Used in Manuals

1.2 Generic Names and Abbreviations Used in Manuals

E)
g
S
5
Abbreviation/ L
: Description
generic name
2
FX3G Series Generic name for FX3G Series PLCs -
FX3U Series Generic name for FX3U Series PLCs %g
Z5
FX2N Series Generic name for FX2N Series PLCs % 3
FX3G PLCs or main units Abbreviation of FX3G Series PLC main units & §
Generic name for the following models
Expansion boards FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-232-BD, FX3G-422-BD, FX3G-485-BD, FX3G-485-BD-RJ, 3
FX3G-2AD-BD, FX3G-1DA-BD, FX3G-8AV-BD
Special adapters Generic name for communication special adapters and analog special adapters g g
Communication special Generic name for the following models é— §
adapters FX3U-232ADP(-MB), FX3U-485ADP(-MB), FX3U-ENET-ADP %- -
Generic name for the following models >
Analog special adapters 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 4
Extension devices Generic name for FX3U Series special function blocks, FX2N Series extension devices
»
EX2N Series extension devices Generl.c name for FX2N Serlgs |nput/output .powered extension units, FX2N Series input/output g
extension blocks and FX2N Series special function blocks =
. . Generic name for FX2N Series input/output powered extension units, FX2N Series input/output %”-
Input/output extension devices . =1
extension blocks 7]
Generic name for the following models
FX2N Series input/output FX2N-32ER-ES/UL, FX2N-32ER, FX2N-32ES, FX2N-32ET-ESS/UL, FX2N-32ET, FX2N-48ER, 5
powered extension units FX2N-48ER-ES/UL, FX2N-48ET, FX2N-48ET-ESS/UL, FX2N-48ER-UA1/UL, FX2N-48ER-DS,
FX2N-48ET-DSS, FX2N-48ER-D, FX2N-48ET-D §d2
S5 4.
FX2N Series input/output Generic name for the following models ﬁ% S
extension blocks FX2N-8ER-ES/UL, FX2N-8ER 5‘_393’
EX2N Series input extension Generic name for the following models
blocks P FX2N-16EX-ES/UL, FX2N-16EX, FX2N-16EX-C, FX2N-16EXL-C, FX2N-8EX-ES/UL,
FX2N-8EX-UA1/UL, FX2N-8EX 6
Generic name for the following models
FX2N Series output extension | FX2N-16EYR-ES/UL, FX2N-16EYR, FX2N-16EYT-ESS/UL, FX2N-16EYT, FX2N-16EYS, czo?‘%)
blocks FX2N-16EYT-C, FX2N-8EYR-ES/UL, FX2N-8EYR-S-ES/UL, FX2N-8EYT-ESS/UL, FX2N-8EYR, & g
FX2N-8EYT, FX2N-8EYT-H §
Special function blocks Generic name for FX3U Series special function blocks, FX2N Series special function blocks S
FX3U Series special function Generic name for the following models
blocks FX3U-16CCL-M, FX3U-64CCL, FX3U-128ASL-M, FX3U-32DP, FX3U-4AD, FX3U-4LC, FX3U-4DA 7
EX2N Series special function Generic name for the following models =
blocks P FX2N-16CCL-M, FX2N-32CCL, FX2N-64CL-M, FX2N-2AD, FX2N-4AD, FX2N-8AD, FX2N-4AD-PT, g-§
FX2N-4AD-TC, FX2N-2LC, FX2N-2DA, FX2N-4DA, FX2N-5A c%
Memory cassettes Generic name for the following models ié‘
y FX3G-EEPROM-32L g=
Display module Generic name for the following models
pay FX3G-5DM 8
Battery Abbreviation of model FX3U-32BL battery _
>
Generic name for the following models (é
FX Series terminal blocks FX-16E-TB, FX-32E-TB, FX-16EX-A1-TB, FX-16EYR-TB, FX-16EYS-TB, FX-16EYT-TB, g
FX-16EYT-H-TB S
Extension cables Generic name for the following models
FXON-30EC, FXON-65EC
Generic name for the following models 9
Input/output cables FX-16E-500CAB-S, FX-16EJLICICAB, FX-16E-CICICICAB-R, FX-A32E-CICICICAB =77
150, 300 or 500 is entered in CICIC]. S g
QX2
Connectors for input/outout Generic name for the following models 233
putioutp FX2C-1/0-CON, FX2C-I/0-CON-S, FX2C-I/0-CON-SA 33
CC-Link master Generic name for the following models =
FX3U-16CCL-M, FX2N-16CCL-M
Intelligent device stations Abbreviation of FX3U-64CCL interface block 1 0
Remote device stations Abbreviation of FX2N-32CCL interface block 3
c
Remote I/O station Remote station that handles bit data only %
AnyWireASLINK master Abbreviation of model FX3U-128ASL-M AnyWireASLINK master block é
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Abbreviation/
generic name

Description

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, GX Developer and FX-PCS/WIN (-E)

GX Works2

Abbreviation of programming software packages SW[]DNC-GXW2-J and SW[JDNC-GXW2-E

GX Developer

Abbreviation of programming software packages SW[]D5C-GPPW-J and SW[]D5C-GPPW-E

FX-PCS/WIN (-E)

Abbreviation of programming software packages FX-PCS/WIN and FX-PCS/WIN-E

Handy programming panels
(HPP)

Generic name for the following models
FX-30P, FX-20P, FX-20P-E

RS-232C/RS-422 converters

Generic name for the following models
FX-232AW, FX-232AWC, FX-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

FX3G Hardware Edition

Generic name for GOT-F900 Series

Abbreviation of FX3G 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
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2.1 Major Features

2.

Features and Part Names

21

Major Features

. Basic functions

[Up to 256 input/output points]

The total number of inputs and outputs (128
points maximum) directly connected to the PLC
and remote inputs and outputs (128 points
maximum) of the CC-Link can be extended to
256 points.

[Program memory]
The PLC has a 32K-step EEPROM memory.

[Built-in USB port]

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

[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]

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

[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 FX3G.
— Refer to 5. Version Information and
Peripheral Equipment Connectability in this
manual.
*For peripheral devices not applicable to FX3G
Series, specify FX1N Series for model selection,
and you can program the sequence.
In this case, use instructions and devices within
the ranges common to FX3G Series and the
selected model of PLC.

[Remote debugging of program]

Use of programming software (GX Works2, GX
Developer) enables you to remotely transfer
programs and monitor PLC operation through a
modem connected to the RS-232C expansion
board or RS-232C communication special
adapter.

. Input/output high-speed processing

functions of main unit

[High-speed counter function]

Input terminals of main unit
- Input of open collector transistor output
- 1-phase 60kHz x 4 points + 10kHz x 2 points
- 2-phase 30kHz x 2 points + 5kHz x 1 points

— Refer to 11. Use of High-speed Counters in
this manual and Programming Manual.

[Pulse catch function]
Signals with short ON width or OFF width can be
captured without a complicated program.
— Refer to 10. Input Wiring Procedures
in this manual and Programming Manual.

Input terminal Signal ON/OFF width
X000, X001, X003, X004 10us
X002, X005 50us

[Input interruption function]
The PLC can process interruption routines with
higher priority using external signals whose
minimum ON duration or OFF duration is 10us
(X000, X001, X003 and X004) or 50us (X002
and X005). (The timer interruption function is
also provided.)
— Refer to 10. Input Wiring Procedures in
this manual and Programming Manual.

[Pulse width/period measurement function]
(Supported in Ver. 1.10 or later)
The width/period of pulses from input terminals
(X000, X001, X003 and X004) of the main unit
can be measured in units of 10us.
— Refer to 10. Input Wiring Procedures and
Programming Manual.
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FX3G Series Programmable Controllers
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2 Features and Part Names
2.1 Major Features

[Pulse output function]
When output terminals in the transistor output
type main unit are used, pulses of up to 100kHz

can be output simultaneously to 3 axes’| (Y000,
Y001 and Y002).

*1. 2 axes (Y000 and Y001) in 14-point and
24-point type main units
Using a number of instructions programming is
simplified.
— Refer to Positioning Control Edition.

[Various positioning instructions]
— Refer to Positioning Control Edition.

Instruction Description

Mechanical zero return instruction with DOG

DSZR search function

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

Positioning (relative positioning) to specify the

DRVI movement from the current position

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

Instruction to change the pulse train output

PLSV
frequency

Instruction for positioning based on batch
TBL setting of positioning operation, moving
distance and speed

. Display functions (display module)

(Supported in Ver. 1.10 or later)

FX3G-5DM Display Module (option) can be
incorporated in 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,

adjust the contrast and display the PLC version

and error codes.

— Refer to 19. Display Module (FX3G-5DM) in
this manual.

. Communication and network functions

The expansion board, special adapter and
special function block for each communication
function can be connected.

[Kinds of communication functions]

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

* N:N Network
« Parallel link
+ Computer link

* Inverter communication
(Supported in Ver. 1.10 or later)

* Non-protocol communication
(Built-in RS-422/RS-232C/RS-485)
— Refer to Data Communication Edition.

+ MODBUS communication
(Supported in Ver. 1.30 or later)
— Refer to MODBUS Serial Communication
Edition.

» Ethernet (Supported in Ver. 2.00 or later)

— Refer to FX3U-ENET-ADP User's Manual.
+ CC-Link

- Master station (Compatible with CC-Link

Ver. 2.00 and Ver. 1.10):
FX3u-16CCL-M

- Master station (Compatible with CC-Link
Ver. 1.10):
FX2N-16CCL-M

- Intelligent device station:
FX3u-64CCL

- Remote device station:
FX2N-32CCL
— Refer to the manual for each product.
+ CC-Link/LT
- Master station: FX2N-64CL-M
- Remote I/O station, Remote device station
— Refer to the manual for each product.
* AnyWireASLINK

- Master station: FX3U-128ASL-M""
- Slave station
— Refer to the manual for each product.

*1. Note that the warranty, etc. on this
product differs from that on other
programmable controller products.

For details, refer to FX3u-128ASL-M
User's Manual.

« PROFIBUS-DP
- Master station

- Slave station: FX3uU-32DP
— Refer to the manual for each product.

5. Analog functions

The expansion board, special adapter and
special function block 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)

» Temperature control
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2 Features and Part Names
2.2 Names and Functions of Parts

2.2

Names and Functions of Parts

2.21

Front Panel

Factory default configuration (standard)

[

[2]

[31

[4]1

[5]

[6]
[7]

[8]

[0
[10]

[11]
[12]

(3] (4]

(21—

M7

[11]

Peripheral device connecting
connector cover

Terminal names

Top cover (S)
(40points, 60points type only)

Top cover
Terminal block covers
Input display LEDs (red)

Extension device connecting
connector cover

Operation status display LEDs

Output display LEDs (red)
Model name (abbreviation)

DIN rail mounting hooks
The year and month of production

[10]

[12]

(5]

The peripheral device connector, variable analog potentiometers and RUN/STOP switch
are located under this cover.

The signal names for power supply, input and output terminals are shown.

— | shows a function grounding terminal.

Mount the expansion board and memory cassette under this cover.

Mount the expansion board, display module, memory cassette and battery under this

cover.

The covers can be opened for wiring.
Keep the covers closed while the PLC is running (the unit power is on).

When an input terminal (X000 or more) is turned on, the corresponding LED lights.

Connect the extension cables of input/output powered extension unit/block or special
function block to the extension device connecting connectors under this cover.
FX3U Series extension devices and FX2N Series extension devices can be connected.

— For details on the extension devices, refer to
Chapter 15, Chapter 16, Chapter 17 and Section 18.1.

The operation status of the PLC can be checked with the LEDs.
The LEDs turn off, light and flash according to the following table.
— For details on the operation status, refer to Section 14.5.

LED name Display color Description
POW Green On while power is on the PLC.
RUN Green On while the PLC is running.
Red Flashing when a program error occurs.
ERR Red Lights when a CPU error occurs.
ALM Red Lights when the battery voltage drops.

(When the optional battery is used)

When an output terminal (YOO00 or more) is turned on, the corresponding LED lights.

The model name of the main unit is indicated.
Check the nameplate on the right side for the model name.

The main unit can be installed on DIN46277 rail (35mm (1.38") wide).

The year and month of production of the main unit is indicated.
— For details on the year and month of production, refer to Subsection 5.1.2.
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FX3G Series Programmable Controllers 2 Features and Part Names
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2.2 Names and Functions of Parts

When the top covers are open

(31

[2] 4

(11 —p=

(7]

(8]

[1] Peripheral device connecting
connector (USB)

[2] Peripheral device connecting
connector (RS-422)

[3] RUN/STOP switch

[4] Variable analog potentiometers

[5] Optional equipment connector1

[6] Optional equipment connector2
(40 points, 60 points type only)

[7] Battery connector
[8] Battery holder

[9] Optional equipment connecting
screw holes2 (2 places)
(40 points, 60 points type only)

[10] Optional equipment connecting
screw holes1 (2 places)

[10] (9]

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.

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

Connect the expansion board and memory cassette to the connector.
Connect the expansion board, display module and memory cassette to the connector.

Connect the optional battery to the connector.

This holder accommodates the optional battery.

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

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

When the terminal block covers are open

(1]

FX36-40M —_—

4]

(5]

[1] Power supply terminal

[2] Terminal block mounting
screws

[3] Input (X) terminals
[4] Output (Y) terminals

[5] Terminal cover

(2]

Connect the power supply to the main unit.

If the main unit must be replaced, loosen the screws (slightly loosen the left and right
screws), and the upper part of the terminal block can be removed.

— For anchoring of the terminal block, refer to Subsection 9.1.2.
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.

TUUUUUUUUUUUUUU T
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2.2.2 Sides

= =1
| = [ — [3]
[mi J —a

[1] Connector conversion adapter

R These holes are designed to secure the connector conversion adapter with screws.
connecting screw holes1 (2 places)

[2] Nameplate The product model name, manufacturer's serial number and power supply specifications
are shown.
— 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 more) for wiring.

[3] DIN rail mounting groove The unit can be installed on DIN46277 rail (35 mm (1.38") wide).
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FX3G Series Programmable Controllers 3 Introduction of Products

User's Manual - Hardware Edition

3. Introduction of Products

3.1 List of Products and Interpretation of Model Names

3.1 List of Products and Interpretation of Model Names
The following system configuration is classified into product groups A to O in the product introduction sections
given below.
Display module Expansion boards | Battery | Memory cassettes |
5 -FX3G-5DM | Input | output ] -FX3U-32BL - FX3G-EEPROM-32L
L& FX3G4EX-BD  -Fxse2evTBD | |
Communication| | Analog |
-FX3G-232-BD  -FX3G-2AD-BD
. E§3G-2§2-EB - FX3G-1DA-BD
- FX36-485-BD-RJ L Analog volume
L IR - FX3G-8AV-BD L J
: I 1
N
nI:I@ iii71:1 A N I m— - p—
?@ D------|F~ . -------------- - -~ ecccccce L
I=I Special adapters Connector Main units | Input/output extension blocks |
| Analog | gzg\é?:lon | Input/output I ] Input | | Output |
- FX3U-4AD-ADP ‘FX3G-14MR/ES - . *FXaN-8EX-ES/UL  +FX2N-8EYR-ES/UL
-FX3U-4DA-ADP - FX3G-CNV-ADP | | - FXSG24MRIES - Eaaam T ESE)N | - Fxon-sEX -FX2N-8EYR-S-ES/UL
- FX3u-3A-ADP *FX3G-40MR/ES - FX3G-40MT/ES(S *FX2N-8EX-UA1/UL - FX2N-8EYT-ESS/UL
- FX3U-4AD-PT-ADP *FX3G-60MR/ES - FX3G-60MT/ES(S *FX2N-16EX-ES/UL -FX2N-8EYR
- FX3U-4AD-PTW-ADP . . *FXaN-16EX *FXoN-8EYT
- FX3U-4AD-PNK-ADP "FX3G-14MR/DS " FX3G-14MT/DS(S “FX2N-16EX-C ~ +FX2N-8EYT-H
- FX3U-4AD-TC-ADP - FX3G-24MR/DS - FX3G-24MT/DS(S “FX2N-16EXL-C  +FXon-16EYR-ES/UL
FX3G-40MR/DS *FX3G-40MT/DS(S «FX2N-16EYT-ESS/UL
Communication ] *FX3G-60MR/DS - FX3G-60MT/DS(S Inputioutput | 55N -16EYR
. R _ - FX2N-8ER-ES/UL  +FX2N-16EYT
Bz BT Bt
. 2N-
- FX3U-ENET-ADP FX Series terminal blocks can be connected to o=
|_connector type units.

\ J

Extension cables

- FXoN-30EC
- FXoN-65EC

| Connector conversion adapter
-FX2N-CNV-BC

Special function blocks |

Input/output powered

extension units | Analog | | Network |
| N RER
“ FX2N-32ER-ES/UL - FX2N-48ER-DS ot T
- FXoN-48ER-ES/UL - FX2N-48ERD FX3u-4LC (XU 128ASLM
- FX2N-48ER-UA1/UL . EXan-2AD v
JEXan-32ER - FX2N-2DA - FX2N-16CCL-M
. BRN4AD-TC En-4cLM
. : - FX2n-4AD- - FX2N- -
FXoN-32ES - FX2N-4AD-PT
“ FXoN-32ET-ESS/UL - FX2N-48ET-DSS L ERA-ARA To Network
- FX2N-48ET-ESS/UL - FX2N-48ET-D TR ®
- FXaN-32ET  EXon-2LC
- FX2N-48ET N

- J U J

nExtension power supply unit|
* FX3u-1PSU-5V

The configuration is remote 1/O for CC-Link.

m Remote 1/0 |

E Power supply unit |
+ FX2N-20PSU

m FX Series terminal block
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3 Introduction of Products

311

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.

FXsc—OQO MO/

Series name

Total number of input
and output points

Main unit

|__'Power supply, Input/output type: Connection on terminal block

Incorporating power supply, CPU, memory and input/output

*R/ES : AC power supply/24V DC (sink/source) input/Relay output
*T/ES : AC power supply/24V DC (sink/source) input/Transistor (sink) output

¢ T/ESS: AC power supply/24V DC (sink/source) input/Transistor (source) output

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

¢ T/DSS: DC power supply/24V DC (sink/source) input/Transistor (source) output

Model name

AC power supply common to 24V DC

sink and source input

Number of input/output points

Total number
of points

Number of
input points

Number of
output points

Input type

Output type

Connection
form

FX3G-14MR/ES 14(16)" 8 6(8)" 24V DC(sink/source) Relay Terminal block
FX3G-14MT/ES 14(16)"1 8 6(8)"! 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-14MT/ESS 14(16)" 8 6(8)" 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-24MR/ES 24(32)" 14(16)" 10(16)"" 24V DC(sink/source) Relay Terminal block
FX3G-24MT/ES 24(32)" 14(16)" 10(16)" 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-24MT/ESS 24(32)" 14(16)" 10(16)"" 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-40MR/ES 40 24 16 24V DC(sink/source) Relay Terminal block
FX3G-40MT/ES 40 24 16 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-40MT/ESS 40 24 16 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-60MR/ES 60(64)*1 36(40)*1 24 24V DC(sink/source) Relay Terminal block
FX3G-60MT/ES 60(64)""! 36(40)" 24 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-60MT/ESS 60(64)" 36(40)" 24 24V DC(sink/source) Transistor(source) | Terminal block

DC power supply common to 24V DC sink and source input

FX3G-14MR/DS 14(16)" 8 6(8)" 24V DC(sink/source) Relay Terminal block
FX3G-14MT/DS 14(16)" 8 6(8)" 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-14MT/DSS 14(16)"1 8 6(8)" 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-24MR/DS 24(32)" 14(16)" 10(16)"! 24V DC(sink/source) Relay Terminal block
FX3G-24MT/DS 24(32)" 14(16)" 10(16)"" 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-24MT/DSS 24(32)" 14(16)" 10(16)" 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-40MR/DS 40 24 16 24V DC(sink/source) Relay Terminal block
FX3G-40MT/DS 40 24 16 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-40MT/DSS 40 24 16 24V DC(sink/source) Transistor(source) | Terminal block
FX3G-60MR/DS 60(64)" 36(40)" 24 24V DC(sink/source) Relay Terminal block
FX3G-60MT/DS 60(64)*1 36(40)*1 24 24V DC(sink/source) Transistor(sink) Terminal block
FX3G-60MT/DSS 60(64)" 36(40)" 24 24V DC(sink/source) Transistor(source) | Terminal block

*1. Each value inside ( ) indicates the number of occupied points.
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FX3G Series Programmable Controllers 3 Introduction of Products

User's Manual - Hardware Edition 3.1 List of Products and Interpretation of Model Names

3.1.2

Input/output powered extension units

The input/output powered extension unit incorporates a power supply circuit and input and output terminals.
It is designed to add input and output terminals.
It can supply power to extension devices connected on the downstream side.

FX2N —_ O C) E |:| —_ |:| /l:l I Incorporating power supply and input/output terminals I

Classification 1: None: Not compliant with standard
UL:Compliant with standard

Series name l

Power supply, Input/output type: Connection on terminal block

‘R : AC Power supply/24V DC (sink) input/Relay output

-S : AC Power supply/24V DC (sink) input/Triac (SSR) output

‘T : AC Power supply/24V DC (sink) input/Transistor (sink) output

‘R-ES: AC Power supply/24V DC (sink/source) input/Relay output

-T-ESS: AC Power supply/24V DC (sink/source) input/Transistor (source) output
‘R-UA1: AC Power supply/100V AC input/Relay output

‘R-DS: DC Power supply/24V DC (sink/source) input/Relay output

-T-DSS: DC Power supply/24V DC (sink/source) input/Transistor (source) output
‘R-D: DC Power supply/24V DC (sink) input/Relay output

-T-D: DC Power supply/24V DC (sink) input/Transistor (sink) output

]
Input/output
extension

Total number of input
and output points

Number of input/output points .
Model name Total number | Number of | Number of Input type Output type Cor}z(:;tlon
of points input points | output points

AC power supply common to 24V DC sink and source input
FX2N-32ER-ES/UL 32 16 16 24V DC(sink/source) Relay Terminal block
FX2N-32ET-ESS/UL 32 16 16 24V DC(sink/source) Transistor(source) | Terminal block
FX2N-48ER-ES/UL 48 24 24 24V DC(sink/source) Relay Terminal block
FX2N-48ET-ESS/UL 48 24 24 24V DC(sink/source) Transistor(source) | Terminal block
AC power supply only for 24V DC sink input
FX2N-32ER 32 16 16 24V DC(sink) Relay Terminal block
FX2N-32ES 32 16 16 24V DC(sink) Triac Terminal block
FX2N-32ET 32 16 16 24V DC(sink) Transistor(sink) Terminal block
FX2N-48ER 48 24 24 24V DC(sink) Relay Terminal block
FX2N-48ET 48 24 24 24V DC(sink) Transistor(sink) Terminal block

AC power supply common to 100V AC sink and source input

FX2N-48ER-UA1/UL

DC power supply common to 24V DC sink and source input

Terminal block

FX2N-48ER-DS 48 24 24 24V DC(sink/source) Relay Terminal block
FX2N-48ET-DSS 48 24 24 24V DC(sink/source) Transistor(source) | Terminal block
DC power supply only for 24V DC sink input

FX2N-48ER-D 48 24 24 24V DC(sink) Relay Terminal block
FX2N-48ET-D 48 24 24 24V DC(sink) Transistor(source) | Terminal block
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3.1.3 Input/output extension blocks

UOIJONPOJIU| e

The input/output extension block has built-in input or output terminals to add input or output terminals.
Connect the input/output extension block to the main unit or input/output powered extension unit.

FX2N —_ O O E |:| —_ |:|/|:| Incorporating input or output terminals

N

om
QO @
s
Seri Classification 1: None: Not compliant with standard Z5
eries name UL: Compliant with standard 34
—e |nput/output type: Connection on terminal block or with connector “a
-ER : 24V DC (sink) input/relay output/terminal block
-ER-ES  :24V DC (sink/source) input/relay output/terminal block
- X : 24V DC (sink) input/terminal block
- X-C : 24V DC (sink) input/connector 23
- X-ES : 24V DC (sink/source) input/terminal block g.g
- XL-C : 5V DC input/connector ="
- X-UA1 : 100V AC input/terminal block >
YR : Relay output/terminal block
-YR-ES  : Relay output/terminal block
- YR-S-ES : Relay output (separate reference terminals (Commons)) 4
] /terminal block @
Total number of input Input/output YT : Transistor (sink) output/terminal block g
and output points extension -YT-H : Transistor (sink) output/terminal block g
-YT-C : Transistor (sink) output/connector s
- YT-ESS : Transistor (source) output/terminal block @
-YS : Triac (SSR) output/terminal block
Number of input/output points . ou<
Connection 22 g
Model name Total number | Number of | Number of Input type Output type — 588
of points input points | output points @ ﬁig
Input/Output extension type =
FX2N-8ER-ES/UL 8(16)"" 4(8)" 4(8)" 24V DC(sink/source) Relay Terminal block
FX2N-8ER 8(16)"" 4(8)" 4(8)"" 24V DC(sink) Relay Terminal block 6
Input extension type g.‘é’
FX2N-8EX-ES/UL 8 8 - 24V DC(sink/source) - Terminal block cé"g
FX2N-8EX 8 8 - 24V DC(sink) - Terminal block %
FX2N-8EX-UA1/UL 8 8 - 100V AC - Terminal block >
FX2N-16EX-ES/UL 16 16 - 24V DC(sink/source) - Terminal block
FX2N-16EX 16 16 - 24V DC(sink) - Terminal block 7
FX2N-16EX-C 16 16 - 24V DC(sink) - Connector §-§
FX2N-16EXL-C 16 16 - 5V DC - Connector §§
Output extension type ;?
Z<s
FX2N-8EYR-ES/UL 8 - 8 - Relay Terminal block @
FX2N-8EYR-S-ES/UL 8 - 8 - Relay Terminal block 8
FX2N-8EYT-ESS/UL 8 - 8 - Transistor(source) | Terminal block
FX2N-8EYR 8 - 8 - Relay Terminal block g
FX2N-8EYT 8 - 8 - Transistor(sink) Terminal block §
o
FX2N-8EYT-H 8 - 8 - Transistor(sink) Terminal block >
FX2N-16EYR-ES/UL 16 - 16 - Relay Terminal block
FX2N-16EYT-ESS/UL 16 - 16 - Transistor(source) | Terminal block 9
FX2N-16EYR 16 - 16 - Relay Terminal block o
FX2N-16EYT 16 - 16 - Transistor(sink) Terminal block =3 % .f;ﬁ
(L)
FX2N-16EYT-C 16 - 16 - Transistor(sink) Connector B o S
FX2N-16EYS 16 - 16 - Triac Terminal block Ei%
>
*1. Each value inside () indicates the number of occupied points. =
3
S
=
é.
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3.1.4 Special function blocks

For details of each product, refer to the product manual.
1) Analog control

m Analog L.
Model name Description
Input | Output
Analog input
FX3U-4AD 4ch - Voltage/current input
FX2N-2AD 2ch - Voltage/current input
FX2N-4AD 4ch - Voltage/current input
FX2N-8AD 8ch - Voltage/current/temperature (thermocouple) input
FX2N-4AD-PT 4ch - Platinum resistance thermometer sensor input
FX2N-4AD-TC 4ch - Temperature (thermocouple) input
Analog output
FX3U-4DA Voltage/current output
FX2N-2DA - 2ch Voltage/current output
FX2N-4DA - 4ch Voltage/current output

Analog input/output mixed
FX2N-5A Voltage/current input/output
Temperature control

FX3U-4LC Temperature control (resistance thermometer sensor/thermocouple/micro voltage input)

FX2N-2LC 2 loops - Temperature control (resistance thermometer sensor/thermocouple)

2) Data link functions

m Model name Description
Master for CC-Link (Compatible with Ver. 2.00 and Ver. 1.10)
Connectable stations: Remote I1/O station, Remote device station, Intelligent device station

Master for CC-Link (Compatible with Ver. 1.10)
Connectable stations: Remote 1/O station, Remote device station

FX3U-16CCL-M

FX2N-16CCL-M

Intelligent device station for CC-Link

FX3U-64CCL [1 to 4 stations occupied]
e s o
FX2N-64CL-M Master for CC-Link/LT
FX3U-128ASL-M Master for AnyWireASLINK
FX3U-32DP Slave station for PROFIBUS-DP

3.1.5 Display module

Model name Description
FX3G-5DM"1 Display module that can be incorporated in FX3G Series main unit

*1. Supported in FX3G PLC Ver. 1.10 or later.

3.1.6 Expansion boards

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 2 For 8-ch Analog volume
FX3G-2AD-BD 2 2-ch voltage/current input
FX3G-1DA-BD"? 1-ch voltage/current output

*1. Supported in FX3G PLC Ver. 2.20 or later.
*2.  Supported in FX3G PLC Ver. 1.10 or later.
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1
3.1.7 Connector conversion adapter z
Model name Description =
FX3G-CNV-ADP Special adapter connection conversion adapter

N

3.1.8 Special adapters

SsauwieN ped
pue seines

Model name Description
FX3U-232ADP(-MB) RS-232C communication
FX3U-485ADP(-MB) RS-485 communication
FX3U-ENET-ADP"! Ethernet communication
FX3U-4AD-ADP 4-ch voltage/current input 23

o
FX3U-4DA-ADP 4-ch voltage/current output gg
EX3U-3A-ADP2 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) 4
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 E_
*1. Supported in FX3G PLC Ver. 2.00 or later. §
o
*2. Supported in FX3G PLC Ver. 1.20 or later. E
3.1.9 Extension power supply unit 5
o<
R
352
®
n Model name Description Driving power supply ) g b
=3
FX3U-1PSU-5V Extension power supply 5V DC 1A 100 to 240V AC e
3.1.10 Extension cables and connector conversion adapter/ Battery/Memory cassettes 6
Classification Model name Description o g
f
Extension FXON-65EC" 0.65m z,

) (2'1")| These cables are used to mount input/output extension units/blocks for FX2N s
cables R 0.3m | and special function blocks away from the main unit.

FXON-30EC”™ ©117) 7
Connector —=
conversion EX2N-CNV-BC Connector conversion adapter to connect input/output extension blocks for FX2N and 8‘§

special function blocks with model FXON-30/65EC extension cable o
adapter S=
ze
This battery backs up the following data. &
* General devices (Parameter setting is required.)
- M1536 to M7679 8
Battery FX3U-32BL - 51000 to S4095
- D1100 to D7999 2
- RO to R23999 =)
. f<¥)
» Time on clock =
5
Memory
FX3G-EEPROM-32L | 32k-step EEPROM memory (with transfer switch)
cassettes 9
*1.  When the extension cable (FXoN-30EC or FXoN-65EC) is used, use up to one cable for one system. S
When an extension block is added, use FX2N-CNV-BC in addition to the cable. S£8
Q@ a§
5S
=2
=3
2
=
é.
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3.1.11 FX Series terminal blocks (cables and connectors)

3.1.12

1. FX Series terminal blocks

Number of Number of .
Model name . . . Function
input points output points
EX-16E-TB 16 input pomt.s or
16 output points
32 input points, To be directly connected to the PLC input/output connector
FX-32E-TB 32 output points or

16 input/output points

FX-16EX-A1-TB 16 - 100V AC input
FX-16EYR-TB - 16 Relay output
FX-16EYS-TB - 16 Triac output
FX-16EYT-TB - 16 Transistor output (sink)
FX-16EYT-H-TB - 16 Transistor output (sink)
. Input/output cables
Model name Function
. Single wire (Wire color: red)
FX-16E-500CAB-S Sm(16'4") PLC side: A 20-pin connector
FX-16E-150CAB 1.5m(4’11")
T Flat cables (with tube)
FX-16E-300CAB 3m(910%) A 20-pin connector at both ends
FX-16E-500CAB 5m(16’4")
FX-16E-150CAB-R 1.5m(4’11")
T Round multicore cables
FX-16E-300CAB-R 3m(910%) A 20-pin connector at both ends
FX-16E-500CAB-R 5m(16'4")
FX-A32E-150CAB 1.5m(4’11") |» Flat cables (with tube)
FX-A32E-300CAB 3am@107) | PLC §ide: Two 29-pin conqectors in 16-point units.
» Terminal block side: A dedicated connector
FX-A32E-500CAB 5m(16'4") One common terminal covers 32 input/output terminals.

. Input/output connector

Model name Function
FX2C-I/0-CON 10-piece set | Input/output connector for flat cable
FX2C-1/0-CON-S 5-piece set | Input/output connector for bulk wire for 0.3 mm?2 [AGW22]
FX2C-1/0-CON-SA 5-piece set | Input/output connector for bulk wire for 0.5 mm? [AGW20]

Remote I/O

3.1.13

For the remote 1/0 of CC-Link, CC-Link/LT and AnyWireASLINK refer to the manual and catalog of each

master.

Power supply u

nit

Model name

Description

Driving power supply

FX2N-20PSU

24V DC power supply

100 to 240V AC
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3.2

Connector Types and Cables for Program Communication

Peripheral device connector

FX-232AWC-H

RS-232C @ VA RS-422
i

B——a RS-232C/RS-422 cable
e———— Connection cabling

Connection cabling for
extension devices

(6]

Expansion board

FX36-232-BD
RS-232C —
[1]m |l
FX-232AWC-H | |

& FX36-422-BD

RS-232C RS-422 =

FX-30P A
o o o Ol
. L | B |

FX-20P-CABO

Eaeas
o000

[6] FX36-CNV-ADP

No. Shape of connector or combination with cable

Shape of connector or combination with cable

"FX-4220ABO"+ "F2-232CAB-1"

) + "FX-232AW/FX-232AWC/FX-232AWC-H"
D-SUB 9Pin

FX3G-232-BD D-SUB 9Pin [RS-232C]
FX3U-232ADP(-MB) D-SUB 9Pin [RS-232C]

EFx-232cAB-1

FX3G-422-BD MINI DIN 8Pin [RS-422]

"FX-4220ABO"+ "F2-23ZCAB-2"+
"FX-232AW/FX-232AWC/FX-232AWC-H"

FX3G-CNV-ADP

1 Half pitch 14Pin

EJFx-232cAB-2

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

'Fx-422cAB0"+ [El'F2-232CAB" +

) "FX-232AW/FX-232AWC/FX-232AWC-H"
D-SUB 25Pin

Peripheral device connector [RS-422]
MINI DIN 8Pin

EJF2-232CAB-1

o] |[oo] [N o] |[en] | (] | 8

Expansion board connector

FX-30P MINI DIN

8Pin [RS-422] | [EEJFX-20P-CABO

EJusB cable
— Refer to Subsection 3.2.2.

USB A connector

FX3U-64CCL CC-Link connection terminal block
Accessing the other station from CC-Link is used.
— Refer to Subsection 3.2.4.

When FX-232AW or FX-232AWC is used, the communication baud rate is 19,200 bps or less.

— For details, refer to Subsection 3.2.3.
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3.2 Connector Types and Cables for Program Communication

3.21 Programming tool
The following programming tools support FX3G Series PLCs.
Model name Description
GX Works?2 Version 1.07H or later of SWODNC-GXW2-J supports the FX3G.
Version 1.08J or later of SWODNC-GXW2-E supports the FX3G.
Version 8.72A or later of SWOD5C-GPPW-J and SWOD5C-GPPW-E supports FX3G.
GX Developer Although the tool earlier than version 8.72A can be used for programming by selecting FX1N(C), restrictions
will be made on programming.
FX-30P FX-30P (From first version) supports FX3G PLCs (Ver. 1.10 or later)
— For more information, refer to 5. Version Information and Peripheral Equipment Connectability.
3.2.2 Communication cables

afsjoin)~

3.2.3

Model name
USB cable

USB cable"1

RS-232C cable

3m
(9'10")

Description

USB A plug << USB Mini-B plug
For connection between personal computer and FX3G programming port (USB)

3m | D-SUB 9Pin <= D-SUB 25Pin
F2-232CAB-1 (9'10") | For connection between personal computer and RS-232C/RS-422 converter
3m | D-SUB 25Pin <= D-SUB 25Pin
F2-232CAB (9°10") | For connection between personal computer and RS-232C/RS-422 converter
3m | Half-pitch 14-pin << D-SUB 25Pin
F2-232CAB-2 (9'10") | For connection between personal computer and RS-232C/RS-422 converter
3m D-SUB 9Pin <= D-SUB 9Pin
FX-232CAB-1 ©10") For connection between personal computer and RS-232C/RS-422 converter FX3G-232-BD,
FX3U-232ADP(-MB)
3m Half-pitch 14-pin << D-SUB 9Pin
FX—2320AB-2 910" For connection between personal computer and RS-232C/RS-422 converter FX3G-232-BD,

RS-422 cable

FX3U-232ADP(-MB)

D-SUB 25Pin <<>MINI DIN 8Pin

FX-422CABO (1,'15:,1,) For connection between RS-232C/RS-422 converter and FX3G programming port (RS-422),
FX3G-422-BD
1.5m | MINI DIN 8Pin <<>MINI DIN 8Pin
FX-20P-CABO (4'11") | For connection between FX-30P and FX3G programming port (RS-422), FX3G-422-BD

*1. The following USB cables are applicable.

Model name

Description

MR-J3USBCBL3M

USB cable 3m(9°10")

GT09-C30USB-5P

USB cable to transfer personal computer data (USB A plug) 3m(9'10")

Converters and interface

Model name

RS-232C/RS-422 Converters

RS-232C/RS-422 converter (high-speed type)
Communication speed: Applicable to 9,600 to 115,200 bps .

FX-232AWC-H"!

Description

FX-232AW

FX-232AWC

RS-232C/RS-422 converters
Communication speed: Applicable to 9,600/19,200 bps

*1.  When the programming software is not applicable to FX3G, the converter is applicable only to 9,600 or

19,200 bps.
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3.24 The accessing path to the FX3G from CC-Link

UOIJONPOJIU| e

The FX3G connected to the FX3u-64CCL can be accessed via CC-Link from the FX master station (FX3u-
16CCL-M) and Q CPU (Q mode) master/local station when GX Works2 is used.
Accessing permits read, write, verify, device batch monitoring and device test.
The communication path of CC-Link is illustrated as follows.
— For details, refer to the manual of GX Works2 or GX Developer

1) The path when accessing from the FX3u-16CCL-M

N

SsauwieN ped
pue seines

*1
PC FX3G
(GX Works2) main unit FXau-16CCL-M
53
CC-Link g8
o __ g5
g.
=)
w
o
8
FX )
3G =
main unit e 3
2) The path when accessing from the master QCPU (Q mode) station 5
g%
Q 558
PC *1 (QQ%I;(ljJe) master °8 e
( GX Works2 ) station —a
etc.
CC-Li \
. ink . o0
=2
el
V)
<::':
=3
FXsc 7
main unit FX3u-64CCL _
g3
9 c
s =
co
=N=4
3) The path when accessing from a local QCPU (Q mode) station g‘g’,

12}
Q 8

QCPU
master
(@mode) station 2
8
T
2
5
o CC-Link L
PC 9
( GX Works2 )
etc. § g3
238
0s
*1 -g 6-
FX3G 83
QCPU Io?al main unit FX3u-64CCL < %’_
(@mode) station

5
*1. Direct connection or connection using the GOT transparent mode. g
=
é.
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4.1 Generic Specifications

4. Specifications, External Dimensions and Terminal

Layout (Main Units)

This Chapter explains the specifications, external dimensions and terminal layout of the main units.
— For the specifications for the input/output powered extension units, refer to Chapter 15.
— For the specifications for the input/output extension blocks, refer to Chapter 16.

Generic Specifications

Item

Specifications

Ambient temperature

0 to 55°C (32 to 131°F) when operating and -25 to 75°C (-13 to 167°F) when stored

Ambient humidity

5 to 95%RH (no condensation) when operating

Vibration resistance"!

Frequency(Hz) Acceleration(m/s2) | Half amplitude(mm)
When !nstalled on 10 to 57 B 0.035 Sweep Count for
DIN rail 57 to 150 4.9 - X, Y, Z: 10 times
When installed 10 to 57 - 0.075 (80 min in each
directly 5715150 o8 » direction)

Shock resistance™

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

Noise resistance

By noise simulator at noise voltage of 1,000V

p-p, noise width of 1us, rise time of 1ns and period of 30 to 100Hz

Dielectric withstand
voltage

1.5kV AC for one minute

500V AC for one minute

Insulation resistance

5MQ or higher by 500 V DC insulation

resistance tester

Between each terminals and ground terminal 2

Grounding

Class D grounding (grounding resistance: 100 Q or less)

<Common grounding with a heavy electrical system is not allowed>"3

Working atmosphere

Free from corrosive or flammable gas and excessive conductive dust

Working altitude

<2000m™

Installation location

: "
Inside a control panel 5

Overvoltage category

1T or less

Pollution degree

2 orless

*1. The criterion is shown in IEC61131-2.
*2.  For more information on the dielectric withstand voltage test and the insulation resistance test of the

terminals of each product, refer to the following.

*3.  Ground the PLC independently or jointly.

— Refer to Subsection 4.1.1.

— Refer to Section 9.3.

Inde-pendent grou-nding
Best condition

Shared érounding
Good condition

Other Other Other
PLC equipment PLC equipment PLC equipment

Common ground-ing
Not allowed

*4. The PLC cannot be used at a pressure higher than the atmospheric pressure to avoid damage.

*5.  The programmable controller is assumed to be installed in an environment equivalent to indoor.
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4.1 Generic Specifications

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.

Between terminals

Dielectric strength

Insulation
resistance

Terminals of main unit and input/output powered extension unit/block

Between power supply terminal (AC power
supply) and ground terminal

1.5kV AC for 1min

Between power supply terminal (DC power
supply) and ground terminal

Between 24V DC service power supply
connected to input terminal (24V DC) and
ground terminal

500V AC for 1min

Between input terminal (100V AC) and
ground terminal

Between output terminal (relay) and ground
terminal

1.5kV AC for 1min

Between output terminal (transistor) and
ground terminal

500V AC for 1min

Between output terminal (triac) and ground
terminal

Terminals of expansion board, special ada

Between terminal of expansion board

1.5kV AC for 1min

5MQ or
higher by 500
VvV DC
insulation
resistance
tester

pter and special function block

Remarks

Only input/output powered extension unit/block

Only input/output powered extension unit/block

Since the expansion board and the main unit
CPU are not insulated, it is not allowed to

(Except FX3G—4EX—BD and FX3G-2EYT-BD) Not allowed Not allowed perform the dielectric withstand voltage test and
and ground terminal : . )
insulation resistance test between them.

Between FX3G-4EX-BD input terminal 5MQ or }
(24V DC) and ground terminal higher by 500
Betwgen FX3G-2EYT-BD ogtput terminal 500V AC for 1min V DC . ~
(transistor) and ground terminal insulation
Between terminal of special adapter and resistance

tester -

ground terminal

Special function block

Each manual

Refer to the manual for each special function
block.
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4.2 Power Supply Specifications
The specifications for the main unit power supply are explained below.
For the power (current) consumed by the special function blocks, refer to this manual or the special function
units/blocks manual.
421 AC Power Supply Type
It Specifications
em
FX3G-14MO/ECI FX3G-24MO/ECT FX3G-40MOI/ECT FX3G-60MCI/EC]
Supply voltage 100 to 240V AC
Voltage fluctuation o o
range -15%, +10%
Rated frequency 50/60Hz
Allowable
instantaneous power |Operation can be continued upon occurrence of instantaneous power failure for 10 ms or less.
failure time
Power fuse 250V 1A |250V 3.15A
Rush current 30A max. 5ms or less/100V AC, 50A max. 5ms or less/200V AC
Power consumption™ [31W 32w ‘37W |40W
24V DC service power
) 400mA
supply
*1. This item shows values when all 24V DC service power supplies are used in the maximum
configuration connectable to the main unit, and includes the input current (5 or 7mA per point).
*2. When input/output extension blocks are connected, the 24V DC service power changes the current
consumed by the point (hnumber) of the block connected.
— For details on the 24V DC service power supply, refer to Subsection 6.5.
4.2.2 DC Power Supply Type

Item

Specifications

FX3G-14MO/DO FX3G-24MC1/DOI FX3G-40MC1/DOI FX3G-60MC1/DOI

Supply voltage

24V DC

Voltage fluctuation
range

-15%, +20%

ﬁ!llzziatg:feous power | Operation can be continued upon occurrence of instantaneous power failure for 5 ms or less.
failure time

Power fuse 125V 2.5A | 125V 3.15A

Rush current 30A max. 1ms or less/24V DC

Power consumption™ |19W ‘ 21W ‘ 25W 29W

24V DC service power
supply

*1. 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

UOIJONPOJIU| e

The main unit input specifications are explained below.

4.3.1 24V DC Input (sink/source)

N

The input numbers in the table indicate the main unit terminal numbers. "X010 or more" means the numbers
from X010 to the largest number that the main unit has.
(The input numbers for FX3G-14MO are X000 to X007.)

— For details on sink input and source input, refer to Subsection 10.1.1

saweN Jed
pue sainjes

Specifications 3
Item
FX3G-14MCI FX3G-24MCI FX3G-40MCI FX3G-60MO =T
Number of input points 8 points 14 points(16)! 24 points 36 points(40)! g_é
[e]
Input connecting type Removable terminal block (M3 screw) %-
=)
Input form sink/source
Input signal voltage AC power supply type: 24V DC +£10% DC power supply type: 20.4-28.8 V DC
X000 to X007 3.3kQ
Input impedance
X010 or more - | 4.3kQ [
D
current X010 or more - | 5mA/24V DC =
=)
ON input X000 to X007 4.5mA or more @
sensitivity current | X010 or more - | 3.5mA or more
OFF input sensitivity current 1.5mA or less 5
Input response time Approx. 10ms g <1>3 E
S5 4.
A No-voltage contact input @ 23
:r:ul:tsslg:::of::m) Sink input: NPN open collector transistor ? 5‘_393’
P Source input: PNP open collector transistor
Input circuit insulation Photocoupler insulation
Input operation display LED on panel lights when photocoupler is driven. 6
* AC power supply type X
Sink input wiring Source input wiring §"§’
c
I Fuse | Fuse %
~ L ~ L =
ey N ~ = N ~
* I__ 100 to 240V AC * I__ 100 to 240V AC
I—*g 24V} | g 24V 7
ov ov g3
—sis | —sis ] &
| - so
Dyl ., | gy =g
[—=l—| X I—/— &
Input circuit configuration 8
+ DC power supply type _
>
7]
Sink input wiring Source input wiring ;=’
<) Fuse O Fuse §
_--- @ o II * _--- @ o II *
- II —— I|
24V DC 24V DC
S/S S/S
- - =3
Deayly | D=2yl |, |
- *9 - ) « (—;)
S LSO g
2
<

*1. Each value inside () indicates the number of occupied points.

-_—

Buipy indu;y € pue uoneredaly €O

*2. Input impedance

*3. The "24V" and "0OV" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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4.4 Output Specifications

The main unit output specifications are explained below.

441 Relay output

Relay output specifications

ttem FX3G-14MR/O FX3G-24MR/O FX3G-40MR/O FX3G-60MR/CI
Number of output points 6 points(8)"! 10 points(16)"! 16 points 24 points
Connecting type Removable terminal block (M3 screw)
Output type Relay

30V DC or less

External power supply 240V AC or less(250V AC or less when the unit does not comply with CE, UL or cUL standards)

2A/point
The total load current of resistance loads per common terminal should be the following value.
Resistance — For details on the common terminal for each model,
load refer to the Section 4.7 Terminal Layout.
Max. load * 1 output point/common terminal: 2A or less
* 4 output points/common terminal: 8A or less
Inductive 80VA
load — For the product life, refer to Subsection 14.4.3.
— For cautions on external wiring, refer to Subsection 12.1.4.
Min. load 5V DC, 2mA (reference value)
Open circuit leakage )
current
Response OFF—ON Approx. 10ms
time ON—>OFF Approx. 10ms
Circuit insulation Mechanical insulation
Display of output . . . .
operation LED on panel lights when power is applied to relay coil.

Output circuit
configuration

A common number applies to the[Jof [COM[]].

*1. Each value inside () indicates the number of occupied points.
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4.4.2 Transistor output z
8
S
5
" Transistor output specifications
em
FX3G-14MT/O FX3G-24MT/O FX3G-40MT/O FX3G-60MT/O1 2
Number of output points 6 points(8)"! 10 points(16)"! 16 points 24 points
o
Connecting type Removable terminal block (M3 screw) 8 g
Zz5
Output type/form Transistor/sink output (FX3G-OMT/OS) £33
Transistor/source output (FX3G-OMT/CSS) & g
External power supply 5-30 VDC
0.5A/point 3
The total load current of resistance loads per common terminal should be the following value.
Resistance — For details on the common terminal for each model, 530
load refer to the Section 4.7 Terminal Layout. =] §-
« 1 output point/common terminal: 0.5A or less § =}
* 4 output points/common terminal: 0.8A or less S
Max. load
12W/24V DC
The total of inductive loads per common terminal should be the following value.
Inductive — For details on the common terminal for each model,
load refer to the Section 4.7 Terminal Layout. =
* 1 output point/common terminal: 12W or less/24V DC 3
* 4 output points/common terminal: 19.2W or less/24V DC %
. = QO
Open circuit leakage 0.1mA or less/30V DC =
current : ?
ON voltage 1.5Vorless
Y000, Y001:5us or less/10mA or more Y000 to Y002:5us or less/10mA or more 5
OFFON (5-24 V DC) (5-24 V DC) o=
Y002 or more:0.2ms or less/200mA or more Y003 or more:0.2ms or less/200mA or more 2_%_ S
Response (at 24V DC) (at 24V DC) 3 g g
time Y000, Y001:5us or less/10mA or more Y000 to Y002:5us or less/10mA or more = %)_
ON_OFF (5-24 V DC) (5-24 V DC)
Y002 or more:0.2ms or less/200mA or more Y003 or more:0.2ms or less/200mA or more
(at 24V DC) (at 24V DC) 6
Circuit insulation Photocoupler insulation
f output %
Display of outpu . - 32
operation LED on panel lights when photocoupler is driven. ‘:_% %

L

=

Sink output wiring Source output wiring >
Load v § _g
— =)
Output circuit Fuse + Vi S
configuration com[] gg

DC power DC 4

supply power
supply 8
- =
A common number applies A common number applies g
to the [J of [COM[]]. to the [] of [+V [J]. z
S
*1. Each value inside () indicates the number of occupied points.

o fu)
=33
32D

o8

58

<3

Q.
=3
2
=
é.

49



FX3G Series Programmable Controllers
User's Manual - Hardware Edition

4 Specifications, External Dimensions and Terminal Layout (Main Units)
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4.5

Performance Specifications

The main unit performance specifications 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

Max. memory capacity/type

32000-step/EEPROM memory
Max. allowable write: 20,000 times

Memory cassette (Option)

32000-step/EEPROM memory (with loader function)
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

125 kinds

Processing
speed

Basic instructions

Standard mode™ : 0.21ps/instruction
Extension mode™ : 0.42us/instruction

Applied instructions

Standard mode " : 0.5us to several hundred ps/instruction
Extension mode™ : 1.2us to several hundred ps/instruction

(1)Extension-combined .
. N 128 points or less
number of input points ) (1) + (2) < (3) total number of points is
(3)Total points
(2)Extension-combined . 128 or less.
) 128 points or less
Number of input/ | number of output points
output points (4)Remote I/O number of 128 points of less The total number of remote /O points in CC-Link and
points (CC-Link, AnyWireASLINK) P AnyWireASLINK must be 128 points or less.
(3).+ (4) total number of 256 points or less
points
Input rela X000 to X177
LT P i The device numbers are octal.
relay Output relay Y000 to Y177
For general MO to M383 384 points -
EEPROM keep M384 to M1535 1152 points -
Auxiliary relay = -
For general 2 M1536 to M7679 6144 points -
For special M8000 to M8511 512 points -
For initial state .
(EEPROM keep) S0 to S9 10 points -
State EEPROM keep S10 to S999 990 points -
For general 2 S1000 to S4095 3096 points -
100ms TO to T191 192 points 0.1to 3,276.7 sec
100ms
(for subroutine/interruption T192 to T199 8 points 0.1 to 3,276.7 sec
subroutine)
Timer (on-delay | 10ms T200 to T245 46 points 0.01 to 327.67 sec
timer) 1ms accumulating type )
(EEPROM keep) T246 to T249 4 points 0.001 to 32.767 sec
100ms accumulating type T250t0T255 |6 points 0.1103,276.7 sec
(EEPROM keep) p 103,270
1ms T256 to T319 64 points 0.01 to 327.67 sec
Available as analog timers
Variable analog potentiometers VR1 : D8030
VR2 : D8031
Counter L) COto C15 16 points Counting from 0 to 32,767
(For general)
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4.5 Performance Specifications

Item

Performance

Counter

16 bits up
(EEPROM keep)

C16 to C199

184 points Counting from 0 to 32,767

32 bits up/down
(For general)

C200 to C219

20 points )
Counting from -2,147,483,648 to

32 bits up/down
(EEPROM keep)

C220 to C234

] +2,147,483,647
15 points

High-speed
counter

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

input in

C235 to C245

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

input in

C246 to C250

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

input in

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 D1099 972 points -
For general 2 (16 bits) D1100 to D7999 | 6900 points -

File register

D1000 to D7999

Can be set as file registers in units of

Maximum 7000 500 points from D1000 in the program

paired) (=il JLET points 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 -
Extension & i .
register For general 2 (16 bits) RO to R23999 24000 points -

Extension file

For EEPROM keep (16 bits)

ERO to ER23999

Stored in the EEPROM buiilt-in the main

24000 points unit, or stored in the EEPROM in the

register memory cassette when the memory
cassette is used.
For branching of JUMP and PO to P2047 2048 points !:or cJ .|nstruct|ons and CALL
CALL instructions
Sy Input interruption 1000 to 1500 6 points
Timer interruption 16010 to 18000 3 points
Nesting For master control NO to N7 8 points For MC instructions
i 16bits -32,768 to +32,767
Decimal number (K) -
32bits -2,147,483,648 to +2,147,483,647
16bits 0 to FFFF
Constant Hexadecimal number (H) -
32bits 0 to FFFFFFFF
_ 128 ¢ _ -126 -126 128
Real number (E)*4 32bits 1.0x2%°t0-1.0x2'%°,0,1.0x2 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 )

The current time can be backed up by the battery when the optional battery is incorporated.

— For details on the battery, refer to Chapter 22.

*2. These devices can be changed to the keep (battery backup) type using a parameter when the optional
battery is used.

— For the parameter setting method, refer to Chapter 22.

*3. The standard mode is selected when the program capacity is set to 16000 steps or less using a
parameter.
The extension mode is selected when the program capacity is set to 16001 steps or more using a
parameter.

*4. Supported in Ver. 1.10 or later

— For parameter settings, refer to the Programming Manual.
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4.6 External Dimensions (Weight/Accessories/Installation)

4.6 External Dimensions (Weight/Accessories/Installation)
The external dimensions of the main unit are explained.
4.6.1 Main units

2-04.5 mounting holes

Unit: mm (inches)

ol
deo|H
ool

FX3G-40M

IMEISECH s

8
82(3.23")(mounting hole pitch)

90(3.55")

=0

—J
W1(mounting hole pitch)

W

86(3.39")

8(0.32")

Series

Model name

W: mm (inches)

W1: mm (inches)

MASS (weight): kg (lbs)

FX3G-14MO

FX3G-14MR/ES

FX3G-14MT/ES

FX3G-14MT/ESS

FX3G-14MR/DS

FX3G-14MT/DS

FX3G-14MT/DSS

90 (3.55")

82 (3.23")

Approx. 0.50 (1.1lbs)

FX3G-24MO

FX3G-24MR/ES

FX3G-24MT/ES

FX3G-24MT/ESS

FX3G-24MR/DS

FX3G-24MT/DS

FX3G-24MT/DSS

90 (3.55")

82 (3.23")

Approx. 0.55 (1.21Ibs)

FX3G-40MO

FX3G-40MR/ES

FX3G-40MT/ES

FX3G-40MT/ESS

FX3G-40MR/DS

FX3G-40MT/DS

FX3G-40MT/DSS

130 (5.12")

122 (4.81")

Approx. 0.70 (1.54Ibs)

FX3G-60MO

FX3G-60MR/ES

FX3G-60MT/ES

FX3G-60MT/ESS

FX3G-60MR/DS

FX3G-60MT/DS

FX3G-60MT/DSS

175 (6.89")

167 (6.58")

Approx. 0.85 (1.87Ibs)

1) Accessories
Dust proof protection sheet
Manual supplied with product

2) Installation

35mm(1.38") wide DIN rail or Direct installation (with screws) (M4 x 2)
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4.7 Terminal Layout
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The terminal layout in the main unit is shown below.

4.7.1 Interpretation of terminal block layout

N

Power supply terminals Input terminal
A LIS/SX1TX3] X5 X7 [X11X 13X 15X 17X21[X23[X25]X27]
[\L [ N [Xx0[X2]Xx4]x6 [X10[X12]X14]x16[X20[x22]x24]X26]|

saweN Jed
pue sainjes

w

Output terminals .
FX3G-40MT/ES connected to COM5 [ - 1 Vacant terminal (Do not use.)

2
[oW[YO]Y1]Y2] - Jy4]v6[ - Jy10)v12] - Jv14[v1e] . | 8"
4Vpomojcomcom] Y3 Jeoms| Y5 [ Y7 JeomdY 11]Y 13JcomslY 15y 17] >

24V DC service Common terminal Qutput —Partition
power supply (4 points/common  terminal
terminal)

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

The DC power supply type has [@] and [©)] terminals.

suoneoyoadg

For external wiring, make sure to read the power supply wiring described later. 5
— Refer to Chapter 9. oTs
+ Indication of 24V DC service power supply é% §
The AC power supply type has [0V] and [24V] terminals, whereas the DC power supply type shows [] E‘_Jﬂa’
since the DC power supply type does not have the service power supply.
Do not connect with [*] terminals.
For external wiring, make sure to read the power supply wiring described later. 6
— Refer to Chapter 9. ©@
o<
* Indication of Input terminal éﬂé’
Both AC and DC power supply type have the same input terminals, however, the external input wiring s
differs from each other. S
For external wiring, make sure to read the input wiring described later.
— Refer to Chapter 10. 7
* Indication of output terminals connected to common terminal z3
One common terminal covers 1, 2, 3 or 4 output points. Ls
The output numbers (Y) connected to a common terminal are enclosed with heavy partition lines. §§
For transistor output (source) type, [COMO] is [+VO]. §5
8
5
2
S
9
32D
[:3°8
g3
<3
10
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4.7 Terminal Layout

4.7.2

FX3G-14ML]

4.7.3

* AC power supply type

| = [S/S[X1[X3[X5[X7] « | « [ - |
[L [N [X0[X2[X4[X6 K

FX3G-14MR/ES, FX3G-14MT/ES

OVIYO|Y1]Y2]Y3|Y4|Y5| « |
24\/| COMO| COM| COM2] COM3| COMA| COM5| | o

FX3G-14MT/ESS

OV|YO|YT]Y2]Y3|Y4|Y5| = |
24V+VO[+VA|+V2]+V3[+V4[+V5| o | »

+ DC power supply type

L [S/S|X1]X3|X5|X7
[@]O]X0[X2]Xx4]X6

FX3G-14MR/DS, FX3G-14MT/DS

« YO YT|Y2]|Y3|Y4]Y5]| « |
* |COMOJCOM1JCOM2|COM3|COM4|COMS| = |

FX3G-14MT/DSS

¢ |[YOIYT1]Y2]|Y3|Y4]Y5] o | »
o |+VO[+V1|+V2[+V3|+V4|+V5] « D

FX3G-24ML]

* AC power supply type

[ L [S/S[XTX3]X5 [X7 X1 1X13X15]
[L [N X0[X2[X4[X6 X10X12X14]

FX3G-24MR/ES, FX3G-24MT/ES

OVIYO|Y1|Y2]Y3|Y5]Y6|Y1Q] -
24\/|COMO| COM1] COM2] COM3| Y4 |COM4| Y7 (Y11

FX3G-24MT/ESS

OVIYO|Y1]Y2]Y3|Y5]Y6([Y10]
24\|+VO+V1+V2|+V3[ Y4 [+V4| Y7 [Y 11

» DC power supply type

L [SIS[XA X3 [ X5 [ X7 XT1X13X15]
D [ © [ X0[X2[X4 X6 [X10X12X14]

()

FX3G-24MR/DS, FX3G-24MT/DS

« |YO|Y1]Y2]Y3|Y5]Y6([Y10] -
« Jcomo]comtfcomz|coms| Y4 Jcoms| Y7 [Y11

FX3G-24MT/DSS

« [YO|Y1|Y2]|Y3|Y5]Y6([Y10] »
o kvolvi+v2lv3| Y4 V4| YT Y11
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4.7.4 FX3Gc-40MO Y
g
* AC power supply type %’

| L [S/S[ X1] X3 X5 [ X7 [X11]X13]X15[X17]X21]X23[X25[X27]

[ L | N[X0[X2]X4[Xx6[x10[X12[x14]X16]X20[x22| x24| X 26| 2
A
FX3G-40MR/ES, FX3G-40MT/ES 28
o @
3 ®
[ovYo[Y1]v2] - [Y4[Y6] - VOvid - [V14v1q - 2

[24V]como] comfeone] Y3 Joows[ Y5 [ Y7 Jeowe]Y 1 1]y 13| cous]y 15[Y 17]

w

FX3G-40MT/ESS

[ov]Yo]Yy1]v2] « [Y4]v6] » [Y10]y12] » |y14Y1q| -
[24V[+vo]+v1]+v2| Y3 [+v3| Y5 | Y7 [+V4[Y11]Y13{+V5]Y15]Y17]

1onpoid

uonoNpoU|

+ DC power supply type

L [SISTXA [X3 X5 [ X7 XTIXT3XT5X1 X2 1[X23X25X27]
[@ [ O X0[X2[X4 X6 X10[x12[X14X16]X20]X22]X24]X26]

FX3G-40MR/DS, FX3G-40MT/DS

suoneoyoadg

- [yo]y1]y2] - |y4]ve]| - [y10ly12] - [v14jv1q| - |

[+ [comofcomt]come] Y3 Jcoms] Y5 Y7 [coms]y 11]y13|coms]Y 15]Y17] 5
FX3G-40MT/DSS oTs
2¢g
« [yoyt]ya] « Jyafye] « [v10[v12] « Jv14{v16] - | §%§
« [+vof+v1]+v2] Y3 |+V3][ Y5 Y7 [+V4]y11]y13|+V5]y15]Y 17| sy
4.7.5 FX3c-60ML] 6
8L
* AC power supply type ég—
= =
| £ [S/S[X1 X3 [ X5 [ X7 [X11[X13]X15]X17[X21[X23|X25[X27|X31|X33[X35|X37]| X4 1[X43] s
[ L | N|Xxo[X2] x4] X6]x10[x12[x14]x16[x20[x22[x24[x26[x30[x32[x34[X36]x40[X42] s
FX3G-60MR/ES, FX3G-60MT/ES 7
[ov]Yo]Y1]v2] - [Y4[Y6] - Jv10]y12] - Jy14lv16] - Jy20ly22] - [y24|y2e| - cd
[24\/ [ covo] comt| come] Y3 Jeoms] Y5 [ Y7 Jcoma]y 11]y 13]coms]y 15[y 17]coms]y 21]y 23] comr]y 25[y27] 25
zs
FX3G-60MT/ESS '
[ov]Yo]Y1]Y2] - JY4][v6] - Jv10ly12] - Jy14[v16] - Jy20]y22] - Jy24|y26| - 8
Pav]+vol+v1l+v2] Y3|+V3] Y5 [ Y7 [+V4]y11]y13f+V5]Y 15y 17}+v6]y21]y23|+V7]y25]Y27] =
(72}
&
+ DC power supply type g
L [s/S] X1 [ X3 [ X5 | X7 [X11|X13]X15[X17|X21[X23[X25]|X27X31[X33[|X35[X37|X41]X43]
[ O] xo]x2[x4]x6 [x10[x12[x14[x16[x20[x22[x24[x26[X30[X32[X34[X36[X40[X42]
FX3G-60MR/DS, FX3G-60MT/DS =37
QO
« [yo]v1]y2] - [ya]ve]| - Jv1oly12] - Jv14]v16] - Jv20]y22] - Jv24|v26| - | §§"
| » |comofcomtfcom] Y3 Jcoms] Y5 | Y7 Jcoma]y11]y13]coms]y 15[y 17|comely21[Y23fcomry25]v27] =
FX3G-60MT/DSS 10
« [Yo]vy1]v2] « |Yv4a[v6] « Jy10[y12] « Jy14]y16] « |v20]y22] « |v24|y26] - | _
[ « [+vol+vi]+v2[ Y3 [+V3] Y5 [ Y7 [+V4]Y11]Y13[+V5]Y15]Y17]+V6]y21]Y23[+V7]v25]Y27] g
=
é.
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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 name plate, and on the front of the
product.

. Checking the nameplate

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: 1010001)

e A

MODEL
. : FX36-40MT/ES

Right side 100-240VAC 50/60Hz 37W

OUT:5~30VDC 0.5A

SIN 1010001

H
H
H
.............. 7

FX3G-40M

\___\VADE IN JAPAN Y,

* Actual product nameplate differs
from the example shown above.
<Product during December, 2009 or earlier> <Product from January, 2010>

'z 0 0 1 0 1 1
—|: |— Control number —|: |— Control number
Month (Example: Dec.): Month (Example: Jan.):
1 to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year

2. 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.

* Products manufactured in and after October 2008 and after.

1213 14 1516 17
o O O O O O

' 40MT/ES
‘ LOT; 101}

FX36-40M

\4
<Product from January, 2010>

|

—[Month (Example: Dec.): —[Month (Example: Jan.):
1to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year
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5.1.2 Version check method z
o
The PLC version can be checked by reading the last three digits of device D8001/D8101. é’
D8001/D8101
PLC type and Lo .
ve?lspion L l— Version information (Example: Ver. 1.00) 2
PLC type (Example: 26 = FX3G PLC) gg;,l';'
5.1.3 Version upgrade history @3

FX3G Series performed the following upgrade.

w

Version Man_ufacturer S Contents of version upgrade § %’
serial number Sa
=Nl
86+ ' . §2
Ver. 1.00 (June, 2008) From first version. S
+ Supports following 15 instructions:
FLT(FNC49), VRRD(FNC85), VRSC(FNC86), ECMP(FNC110), EMOV(FNC112),
EADD(FNC120), ESUB(FNC121), EMUL(FNC122), EDIV(FNC123), ESQR(FNC127), 4
. INT(FNC129), IVCK(FNC270), IVDR(FNC271), IVRD(FNC272), IVWR(FNC273) o
8X - ’ . 35
Ver. 1.10 (October, 2008) » Supports connection of following expansion boards: oS
’ FX3G-2AD-BD, FX3G-1DA-BD, FX3G-8AV-BD =
» Supports connection of display module (FX3G-5DM). “6—’—.
» Supports of the inverter communication function. 2
» Supports of the pulse width measurement function.
gGrr + Supports connection of following special adapter:
Ver. 1.20 (June, 2009) FX3U-3A-ADP
! » Supports the hardware error function of FX3U-4DA-ADP. p 5
" +  Supports of the MODBUS communication function. = §'
Ver. 1.30 9z + Supports the following instruction S o
1. . SR
(December, 2009) ADPRW(FNC276) 3
Ver. 1.40 1197 » Supports the following instruction.
T (January, 2011) IVMC(FNC275) 6
» Supports the following functions of the FX3U-16CCL-M:
- Network parameter gé‘f
- Accessing the other station from CC-Link o g
Ver. 2.00 124%* - Remote device station initialization procedure registration 5
o (April, 2012) - CC-Link diagnostics =)
» Supports connection of following special adapter:
FX3U-ENET-ADP
» Special parameter error (M8489 and D8489) is added. 7
1347+ . -=
Ver.2.10 (April, 2013) Supports the IP address change function of FX3U-ENET-ADP. _8 g
Ver.2.20 13X » Supports connection of following expansion boards: 5 C:B
- (October, 2013) FX3G-4EX-BD, FX3G-2EYT-BD %E
@
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5.2 Programming Tool Applicability

5.2.1 Applicable versions of programming tool

1. GX Works2
+ GX Works2 English version (SWLODNC-GXW?2-E) is applicable to FX3G PLCs from the following versions.
Model name .
FX3G PLC version (Media model name is Applicable (.;X Works2 Remarks
version
shown below.)
Before Ver. 1.40 Ver. 1.08J or later
GX Works2
Before Ver. 2.00 SWOIDNC-GXW2-E Ver. 1.62Q or later -
Ver. 2.00 Ver. 1.87R or later
» GX Works2 Japanese version (SWODNC-GXW2-J) is applicable to FX3G PLCs from the following
versions.
Model name .
FX3G PLC version (Media model name is | APPlicable GX Works2 Remarks
version
shown below.)
Before Ver. 1.40 Ver. 1.07H or later
Before Ver. 2.00 GX Works2 Ver. 1.56J or later
SWODNC-GXW2-J ; _ _ i ;
Ver. 2.00 Ver. 1.86Q or later The setting of the FX3U-ENET-ADP is supported in
Ver. 1.90U or later.

2. GX Developer
» GX Developer English version (SWOD5C-GPPW-E) is applicable to FX3G PLCs from the following

versions.
Model name Applicable
FX3G PLC version (Media model name is PP . Remarks
GX Developer version
shown below.)
Before Ver. 1.10 GX Developer Ver. 8.72A or later
Ver. 1.10 SWOD5C-GPPW-E Ver. 8.78G or later

+ GX Developer Japanese version (SWL D5C-GPPW-J) is applicable to FX3G PLCs from the following

versions.
Model name Applicable
FX3G PLC version (Media model name is pp . Remarks
GX Developer version
shown below.)
Before Ver. 1.10 GX Developer Ver. 8.72A or later
Ver. 1.10 SWOD5C-GPPW-J Ver. 8.76E or later
3. FX-30P
FX-30P is applicable to FX3G PLCs from the following version.
. Applicable
FX3G PLC version Model name FX-30P version Remarks
*  FX-30P (From first version) supports FX3G PLCs
g (Ver. 1.10 or later).
Ver. 1.00 FX-30P Ver. 1.00 or later * The IVMC instruction is supported in FX-30P Ver.
1.50 or later.

58



FX3G Series Programmable Controllers 5 Version Information and Peripheral Equipment Connectability
User's Manual - Hardware Edition 5.2 Programming Tool Applicability

5.2.2

In the case of programming tool (version) not applicable

. Alternative model setting

. Contents of restrictions

UOIJONPOJIU| e

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

Model to be programmed Model to be set Priority High — Low

FX3G PLC FX3G - FXIN™ - FXx2N™1 - FX2

N

*1. "FX2N"is selected when the FX-10P(-E) is used.

saweN Jed
pue sainjes

* Programming is enabled only for the range of functionality available in the PLC selected as the alternative
model, such as instructions, device ranges and program sizes. When the FX-10P(-E) is used, the range of

w

functionality is limited to that available in the FX2N PLC. 23
» Use a programming tool that can select either FX3G to change parameters, i.e. memory capacity, file §§
register capacity, etc. S
* The built-in USB port cannot be used for programming communication.
5.2.3 Program transfer speed and programming tools 9
(0]
. Built-in USB communication g

. RS-422/RS-232C communication

The FX3G 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 (Ver. 1.08J or later), GX Developer (Ver. 8.72A or later)

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

|esayduag
PUE LOISIOA

The FX3G PLC can write and read programs and perform monitoring at 115.2 kbps through RS-422/RS-232C

woisks O)

communication. §
1) 115.2 kbps supported programming tools ‘:_3;:
GX Works2 (Ver. 1.08J or later), GX Developer (Ver. 8.72A or later), FX-30P (Ver. 1.00 or later) =
2) 115.2 kbps supported interfaces )
- Standard built-in port (RS-422) or expansion board FX3G-422-BD for RS-422 7
When the RS-232C/RS-422 converter FX-232AWC-H is connected. o=
- Expansion board FX3G-232-BD for RS-232C 8§
- Special adapter FX3u-232ADP(-MB) for RS-232C §§
3) In programming tools not supporting 115.2 kbps ?S’

Communication is executed at 9,600 or 19,200 bps.

uoneyeisu; OO
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5.2.4 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 FX3U-232ADP(-MB), set the connection channel (CH1 or CH2) as follows. If
the connection channel 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 for communication format setting of the channel connecting the
peripheral equipment (CH1: D8400 or D8120, CH2: D8420).
- 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 System(1)  PLC System(2) ]Pnsitimim; |Ethernet Part |
CH1 hd
The setting contents are cleared when unchecked.
- Operate hen communicate with G Works2, GOT, ek, by PLC using optional board For FX stc.,
gstrus‘rr\:;nlcat\on & D8120 special register of PLC must be O cleared, and must be unchecked. )
=l ]
r Leave this unchecked.
In ,7
O [
Print Window... | Print Windam Preview | Defauk | check End Cancel

5.2.5 Cautions on write during RUN

In FX3G PLCs, write during RUN (program changes in the RUN mode) is enabled using the following
programming tools.

— For the operating procedure of and cautions on write during RUN,

refer to the manual of the used programming tool.

Programming tools supporting write during RUN
* English version

Programming tool Version Remarks

. Ver. 1.08J or later Wr|tl|ng in the instruction and device ranges during RUN is supported in FX3G PLCs
GX Works2™! earlier than Ver. 1.40.

(SWODNC-GXW2-E)

Writing in the instruction and device ranges during RUN is supported in FX3G PLCs
Ver. 1.40.

Writing in the instruction and device ranges during RUN is supported in FX2N PLCs
Ver. 1.00.
. Ver. 5.00A or later Writing in the instruction and device ranges during RUN is supported in FX1N PLCs
GX Developer 2 Ver. 1.00.

(SWOD5C-GPPW-E) Writing in the instruction and device ranges during RUN is supported in FX3G PLCs
earlier than Ver. 1.10.

Ver. 1.62Q or later

Ver. 2.00A or later

Ver. 8.72A or later

Writing in the instruction and device ranges during RUN is supported in FX3G PLCs
Ver. 1.10.

EX-PCS/WIN-E2 Ver. 3.00 or later yenrthgglg the instruction and device ranges during RUN is supported in FX1N PLCs

Ver. 8.78G or later
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» Japanese version

Programming tool Version

Remarks

GX Works2™! Ver. 1.07H or later
orks

Writing in the instruction
earlier than Ver. 1.40.

and device ranges during RUN is supported in FX3G PLCs

(SWOIDNC-GXW2-J) Ver. 1.56J or later

Writing in the instruction
Ver. 1.40.

and device ranges during RUN is supported in FX3G PLCs

Ver. 2.00A or later

Writing in the instruction
Ver. 1.00.

and device ranges during RUN is supported in FX2N PLCs

GXD | * Ver. 5.00A or later
eveloper

Writing in the instruction
Ver. 1.00.

and device ranges during RUN is supported in FX1N PLCs

(SWODS5C-GPPW-J) Ver. 8.72A or later

Writing in the instruction
earlier than Ver. 1.10.

and device ranges during RUN is supported in FX3G PLCs

Ver. 8.76E or later

Writing in the instruction
Ver. 1.10.

and device ranges during RUN is supported in FX3G PLCs

FX-PCS/WIN"2 Ver. 4.00 or later

Writing in the instruction
Ver. 1.00.

and device ranges during RUN is supported in FX1N PLCs

*.
*2.

Cautions on write during RUN

Write during RUN is not possible with a SFC program.
Write during RUN is not possible with a list program or a SFC program.

Item

Caution

Program memories which can be
written in RUN mode

Built-in EEPROM and optional memory cassette (whose write protect switch is set to OFF)

*+  GX Works2
Ver. 1.08J or later
* GX Developer
Ver. 8.72A or later

Number of
program steps
which can be

256 steps or less after edition (addition/deletion) (including NOP
immediately after circuit blocks except final circuit)

written for +  GX Developer
circuit change Ver. 8.70Y or
in RUN mode former

« FX-PCS/WIN(-E)

127 steps or less after edition (addition/deletion) (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

Circuit blocks in which 1-ms timers (T246 to T249 and T256 to T319) are added in edited circuits

in RUN mode Circuit blocks in which the following instructions are included in edited circuits
* Instruction to output high-speed counters C235 to C255 (OUT instruction)
* TBL (FNC152) instruction
*1. Circuit blocks cannot be edited to insert a label as shown below when written during RUN.
Step FNC 04
0 El
—n—© Added, deleted, or changed
——O
O
FNC 06
Pointer for FEND
interrupt

1001

|_—Label | is inserted by editing the circuit block

O

O

Added, deleted, or changed

FNC 03

IRET

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

Circuit blocks which cannot be When write during RUN is completed for a circuit including an instruction for falling edge pulse

written in RUN mode (LDF, ANDF, or OREF 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.

» Instructions for rising edge pulse
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
o . . . result of the MEF instruction turns OFF (nonconducting state) regardless of the operation result
Circuit blocks which require attention (ON or OFF) up to the MEF instruction.
on operation after write during RUN 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 (nonconduct- OFF (nonconduct-

OFF

ing) ing)
ON ON (conducting) | °F" (”?n”gc)c’”d“d'

*  When writing during RUN with GX Works2 Ver. 1.08J or later, GX Developer Ver. 8.72A or
later, the program is as follows.
When the number of program steps is reduced by deletion of contacts, coils and applied
Others 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

UOIJONPOJIU| e

Make sure to set the contents described in this section when executing circuit monitor, device registration
monitor, program reading/writing, etc. in the FX3G PLC using the (built-in USB) programming port and GX
Works2, GX Developer Ver. 8.72A or later. For GX Developer is prior to Ver. 8.72A, communication using the
(built-in USB) programming port is not available.

N

5.3.1 Installation of USB driver

SsauwieN ped
pue seines

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.

— GX Works2 Version 1 Operating Manual (Common)

w

— GX Developer Version 8 Operating Manual (Startup) %g
5.3.2 Setting in GX Developer g
1. Select [Online] — [Transfer setup...] to open the "Transfer setup” dialog box. 4
w
2. Double-click [Serial USB] in [PC side I/F] to open the "PC side I/F Serial setting" dialog box. g
3. Select "USB (Built-in port)". s

[ %]

PLC side I/F

] H H B B m

CCIE Cont HETI] CC-Link Ethemet LC S5C
NETH U[H] board board board buard buard et

S U0 BB D

Bus

lessyduad
pue UOISIaA

PLC side I/F W

PLC
module BN b side 1/F Serlalselllng X mostie

PC side I/F Serial setting

(includs F-LUSB A ¢ Fx3U-USB-BD) (includls F-US -4/ FXaL-ISE-BD) P
Cancel ance
¢ USEEOT transparent mode] 7 USBIGOT transparsnt mode)

;»“]i © USBIBuilkin port] W| i (% USBIBLkin port] ) &G
<
Mo speciestion O o oy ETE| PLE direct coupled set S" %
Time out (Sec.] |10 «Q 3

Trarsmission speed | 115.2Kbps = Connection test =

o

=

LC e | o

C24  CCIE Comt  METO  CCLink  Ethemet =]

MET/A10H]
" S "
HEEN Select "USB (Built-in port) 7
TEL [FXCPUL..
T24  CCIE Comt HET(  CCOlik  Ethemet

NET/10H) o | ==
Accessing host station ‘ 8 'g
Clase | £ 8

c
S.c
=g
=<
g5

@

4. Click the [OK] button to finish the setting.
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5.4 Cautions on using transparent function by way of USB in GOT1000

Series

When monitoring circuits, device registration, etc. or reading/writing programs in an FX3G PLC from GX
Developer Ver.8.22Y or later using the transparent function by way of USB in the GOT1000 Series, make

sure to execute the following setting.

If the following setting is not provided, a communication error occurs.

GX Developer Ver.8.21X or former

GX Developer Ver8.22Y or later™

When using transparent function by way of
USB in GOT1000 Series

Not supported (not available)

Setting shown below is required.

When using transparent function by way of
RS-232 in GOT1000 Series

PLC

Set "COM port" and "Transmission speed"
When directly connecting GX Developer to | on "PC side I/F Serial setting” dialog box.

Select "RS-232C" in setting shown below,
and set "COM port" and "Transmission
speed”.

*1. GX Developer Ver.8.72A or later supports the FX3G Series.

Setting in GX Developer (Ver. 8.22Y or later)

1. Select [Online] — [Transfer setup...] to open the "Transfer setup” dialog box.

2. Double-click [Serial] in [PC side I/F] to open the "PC side I/F Serial setting™ dialog box.

3. Select "USB (GOT Transparent mode)".

CCIE Cont METI] CC-Link, Ethemet PLC AF S50
MET/10(H) board board board board board

net
o

PLC side I/F W J J % J

PLC CCIE it MNET(Il CL-Link. Ethemet L24

PC side I/F Serial setting
& Rs2mo
(include FX-USE-A%/ / FX3U-USB-ED)
Caneel
©° USBGOT kansparent mode]

" USB(Builin port]

Bus

module NE module

|

=

Mo specification O

Connection channel list '
PLE direct coupled setiing

COM port COoM1 -
Time out (Sec] [10 N ;
Transmission speed  [116.2Kbps = onnection test
LE type
C24 CCIECont NET()  CCLink  Ethemet
HET/10(H] —

EEEN | oo |

PC side I/F Serial setting

© Rs-233C [ o ]
nclude ELISE-A / FX3L1LISE-

TEL [FXCPU..
C2d  CCIECont METH) CCLink  Ethemet N —
NETA10[H) ‘

Aceessing host station

A display screen is the example of Ver.8.72A.

4. Click the [OK] button to finish the setting.

Select "USB (GOT
transparent mode)"
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5.5 Cautions on using transparent port (2-port) function of GOT-F900

Series

When monitoring circuits, device registration, etc. in an FX3G PLC from GX Developer Ver. 8.72A or later
using the transparent (2-port) function in the GOT-F900 Series, make sure to execute the following setting.

If the following setting is not provided, write to PLC, read from PLC, verify with PLC, etc. operate normally, but
monitoring (ladder monitor, entry data monitor, etc.) cannot be normally executed.

GX Developer Ver. 8.12N or earlier

GX Developer Ver. 8.22Y or later

GX Developer Ver. 8.72A or later

When directly
connecting GX Developer
to PLC

Set "COM port" and "Transmission
speed" on "PC side I/F Serial
setting" dialog box.

Select "RS-232C" on "PC side I/F
Serial setting" dialog box, and set
"COM port" and "Transmission

Select "RS-232C" on "PC side I/F
Serial setting" dialog box, and set
"COM port" and "Transmission

speed.” speed.”

When using transparent Settin hown below is not|S€'ect "RS-232C" on "PC side I/F 23
function in GOT-F900 Setting shown below is not required. © .g sho elo S %Y Serial setting" dialog box, and =
- required. . ==}

Series execute setting shown below. %_

Setting in GX Developer (Ver. 8.22Y or later)

1. Select [Online] — [Transfer setup...] to open the "Transfer Setup” dialog box. 4
(%3
o
2. Double-click [PLC module] in [PLC side I/F] to open the [PLC side I/F Detailed setting of PLC g
module] dialog box. S

3. Put a check mark to the check box [via GOT-F900 transparent mode] as shown below

[ AR BERN $7
=4
Seial  NETADHI METN)  CCLink  Ethemet LT aF S S L.
board board board board board board el | = S
COMABQM 1 Transmission speed [115 2Kbps o g
L z P o
PLE side 17 ﬁ Double-click it.
R QL o 2 2 Bus
module * LC side I/F Detailed setting of PLC module ® K|
6
Cancel
[~ via MACMMTA hansparent mods 4 Qé’)
Connection channel list.. 32
! &g
Mo specification PLE direct coupled setting 5
L
TeeriEesd | (% via GOTF00 fargparert mode. ) Connectionlest Put a check mark to the S
= check box "via GOT-F900
M ——— | transparent mode."
C24  NET/I0H) METN)  CCLink  Etherret
JJJJ TEL [FXCPU) =
= | 53
» c
C24  MWETAOH) MET) CCLink  Ethemet 0K o=
e e B = (:3
Clase =g
Z5
@

A display screen is the example of Ver. 8.72A.

4. Click the [OK] button to finish the setting.
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5.6 Other Peripheral Equipment Applicability

5.6.1  Other Peripheral Equipment Applicability

Model name

Applicability

Remarks

GOT1000 Series

Applicable

Standard monitor OS, communication driver and option OS which support the FX3G 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

» Programming is enabled only in the function ranges such as instructions, device ranges
and program sizes available in the FX1N and FX1NC PLCs.

* 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 FX3G PLC.

Check the applicability of other items in the GOT manual.

F940WGOT

Not available

F940GOT F940 Handy GOT

Not available

F930GOT(-K)

Not available

F920GOT(-K)

Not available

ET-940

Not available

The following restriction applies when connected.

Contents of restrictions

Programming is enabled only in the function ranges such as instructions, device ranges
and program sizes available in the FX1N and FX1NC PLCs.

For applicable models, refer to the GOT manual.

For connection using the 2-port interface function”, refer to Section 5.5.

FX-10DM(-SETO)

Not available

The following restriction applies when connected.

Contents of restrictions

Programming is enabled only in the function ranges such as instructions, device ranges
and program sizes available in the FX1N and FX1NC PLCs.

For supported models and device ranges, refer to the FX-10DM USER'S MANUAL
(JY992D86401).

FX-10DU

Not available

The following restriction applies when connected.

Contents of restrictions

It is limited to the device range and function range supported by the highest class model
(FX1N or FX2N) applicable in the product version.

For supported models and device ranges, refer to the FX-10DU-E/FX-20DU-E User's
Manual (JY992D54801).

*1. The F940GOT and ET-940 whose version is former than Ver. 1.10 do not support the transparent (2-
port) function of the GX Developer.
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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.

Configuration of whole system

Determination of number of

- Expansion board/Special adapters/Memory cassette ___ extension devices to be connected-
Display module/Connector conversion adapter '

to main unit
Memory cassette Expansion board Display module
l J D|—'© Extension device§ for
o FX2N/FX3U Series
P Input extension Output

block extension block

A}

i

1

1

i

:

| Main unit | E
FX2N-16EX  FX2N-16EYT :
1

'

'

'

'

'

1

'

1

1

1

:

i

:

1

:

Special Connector conversion FX3G-40MT/ES i
adapters adapter” X000 to X027 '
:

i

:

i

:

1

J

o e e

X030 to X047 -
Y020 to Y037
Range of devices powered from|
main unit
____________________________________________________ L B
Selection of extension cable
_ Determination of number of devices to be connected to extension unit/ _, Refer to this chapter. ===+
extension power supply unit [
FX2N input/output powered | Extension devices for FX2N/FX3U Series
extension unit™
Extension power supply unit*| |nput extension Special

block™ function block
FX2N-32ER-ES/UL FX2N-16EX-C FX2N-16CCL-M

1
1
1
1
1
1
1
1
1
1
1
!
X050 to X067 X070 to X107 Unit No.0 !
1
i 1
1
1
1
1
1
1
1
1
1
1
1
1
1

i
8

The range of devices powered from
“ the FX2N input/output powered

e e el

| LY 9 : extension unit or the extension
Y040 to Y057 | power supply unit |
- 'IE' FX Series terminal block — Refer to Chapter 19.= =, ,==========~ When CC-Link is used----~- N

-

*1. The connector conversion adapter is required to use a special adapter.

*2. Included in the number of units connectable to the main unit when the input extension block (including
the FX2N-8ER-ES/UL and FX2N-8ER) is used and the extension power supply unit is located on the
upstream side.

*3.  When using an input/output extension unit, select a power supply type that is the same as the main
unit.

*4.  Available when the main unit is the AC power supply type.
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6.1.1

Expansion board/connector conversion adapter/memory cassette/display module
configuration

The connection positions and number of expansion boards, connector conversion adapter and memory
cassette configuration vary depending on the number of points in main units. For details, refer to the
description below.

+ In the case of the main units (40/60 point type)

|Connect0r conversion adapter

|BD1] 1st position } \

[BD1] 2nd posmon}—w
| |BD2] 1st position |

|BD2| 2nd position|

Available connection position
BD1 (1st position) | BD1 (2nd position) | BD2 (1st position) | BD2 (2nd position)

Model name

Expansion board
(Except for the FX3G-4EX-BD, v - v
FX3G-2EYT-BD, FX3G-8AV-BD)

FX3G-4EX-BD, FX3G-2EYT-BD,
FX3G-8AV-BD

Connector conversion adapter
(FX3G-CNV-ADP)

Memory cassette”! 2 e

Display module™’! -

‘/‘4*5

.

*2.

*3.

*4.

*5.

When the memory cassette and display module are used together, the transfer function of the
memory cassette is not available. Use the display module to transfer data stored in the memory
cassette.

Can be connected in any position however only one device can be connected at one time.

The memory cassette cannot be connected when the display module is connected to the BD2 (1st
position).

Only the BD2 (1st position) and the BD2 (2nd position) can be used for connection. Only one display
module can be connected to the main unit.

The display module cannot be connected when the memory cassette is connected to the BD2 (1st
position).
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* In the case of the main units (14/24 point type)

UOIJONPOJIU| e

N

[ Connector conversion adapter

saweN Jed
pue sainjes

| BD | 1st position I |

| BD [2nd position}—w

w

SR
EE
£a

§“.

Available connection position
Model name
BD (1st position) BD (2nd position)
Expansion board 4
Connector conversion adapter v - @
(FX3G-CNV-ADP) 3
Memory cassette 1 2 g
Display module L s ‘%
*1. Can be connected in either position only one device can be at one time. 5
*2.  The memory cassette cannot be connected when the display module is connected to the BD (1st

" g3s
position). =)
. . @D :’O
*3. The display module cannot be connected when the memory cassette is connected to the BD (1st “ 33
-3
o

position).
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6.2

Rules of System Configuration

The system configuration must meet the following four requirements.

Number of input/output points
The total number of input and output points should be 256 or less in the whole system.

— For details, refer to 6.3 Number of Input/Output Points and Maximum Number of Input/Output
Points.

g~ Number of input/output points on whole system Up to 256 points n

{ 1. Number of input/output points (including input/output occupied points) | Up to 128 points

) ; Input/output |  Special O - CC-Link master
. EXZiir;'gg abr;z;d Main unit extension function C%Iélsrllé/rLT - AnyWireASLINK
P P unit/block block master
CC-Link/LT

| Remote 1/0 station| |Remote 110 station| | Remote 1/0 station| | Remote 1/0 stationl

----- | 2. Number of remote 1/O points on CC-Link and AnyWireASLINK| Up to 128 points |

CC-Link and AnyWireASLINK system

| Remote 1/0 station| |Remote I/0 station| | Remote 1/0 station| | Remote 1/0 stationl

Number of connected special extension devices

The figure below shows the number of connectable expansion boards, special adapters, extension
power supply units*! and special function blocks. The connector conversion adapter (FX3G-CNV-
ADP) is required as the expansion board when special adapters are connected.

— For details, refer to 6.4 Number of Connected Extension Devices (Including Extension Cable).

* FX3G Main units (40/60 point type)

Special : : : : Input/output Extension :
adapier || S0 S0R | e {| aoSpeipe | pomeredloower suppy | SSEEL
Up to 2 units Up to 2 units Up to 2 units Up to 2 units  Only 1 unit  Up to 8 units
+ FX3G Main units (14/24 point type)
Special : : ; : Input/output Extension ;
sdepier | SEere S| TR || rabbpeinpe [, goveredloowersupp | P
Only 1 unit Only 1 unit Only 1 unit Upto2units Only 1 unit Up to 8 units

*1.  Available when the main unit is the AC power supply type.
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Connection restriction and calculation of current consumption

The number of points and number of units connected are restricted by the number of extension
blocks connected to the main unit.

The built-in power supply of the input/output powered extension unit and extension power supply
unit supplies the power to a unit/block/board extended to the corresponding unit. The built-in power
supply refers to the 24V DC service power supply, 5V DC power supply and internal 24V DC power
supply. The consumed power varies depending on the type of extended unit/block/board.

. Input/output : . )
- : Extension block Extension block Extension | Extension block
e?g:gtlglr Extﬁ)ggrsclion Main unit | (some blocks can || epxc;‘gﬁsr%:] (some blocks can [| power supply [(some blocks can
be connected) unit be connected) unit be connected)

l N| l N
< 21 < 21

Power supply Power supply Power supply from Power supply from

from main unit from main unit input/output powered extension power
L A L extension unit i supply unit"

Y Y Y Y

Refer to Section 6.4. Refer to Section 6.5. Refer to Section 6.6. Refer to Section 6.7.

*1.  When connecting an input extension block on the downstream side of an extension power supply unit,
supply the power to the input extension block from the nearest main unit on the upstream side, or from
an input/output powered extension unit on the upstream side of the extension power supply unit.

The extension power supply unit is available only when the main unit is a AC power supply type.
In the example above, the input/output powered extension unit supplies the power to extension
blocks.
— For details, refer to 6.5 Expansion of Main Unit.
— For details, refer to 6.6 Expansion of FX2N Series 1/0 Powered Extension Unit.
— For details, refer to 6.7 Expansion of Extension Power Supply Unit (FX3U-1PSU-5V).

Other restrictions

» Restrictions in the use of the FX3G-422-BD

- When connecting a device (such as GOT) which consumes an internal 5V 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 1>

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

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

- When connecting a device (such as GOT) which consumes an internal 5V DC to each of two FX3G-422-
BD units connected to the (40-point/60-point type) main unit, avoid continuous use of either device.
If both devices are used continuously, their life may be shortened due to heat generation.

<Configuration example 2>

When connecting the 40-point type main unit and two FX3G-422-BD units
FX3G-422-BD + GT1020LBL (5V DC type)

FX3G-422-BD + GT1020LBL (5V DC type)

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

- ltis not allowable to connect a device (such as GOT) which consumes an internal 5V DC to each of the
RS-422 port in the (40-point/60-point type) main unit and two FX3G-422-BD units (3 channels in total) at
the same time.

» Restrictions in the use of an input/output powered extension unit
When using an input/output extension unit, select a power supply type that is the same as the main unit.
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6.3

Number of Input/Output Points and Maximum Number of Input/Output
Points

6.3.1

Calculation of number of input/output points

To obtain the total number of input/output points, count the input/output points of input/output powered
extension units/blocks and the input/output occupied points of special function blocks.
The number of remote I/O points on CC-Link and AnyWireASLINK master network must be excluded.

Total the number of input/output points on the main unit and the number of
those on the input/output powered extension units/blocks.

To obtain the total number of input/output points, count the input points (X000 and more) and output
points (Y000 and more) of the main unit and input/output powered extension units/blocks.
The number of input/output points of each type of device is shown on the list below.

— The list of numbers of input/output points is shown in Section 6.8.

Count the input/output points of the remote I/O stations connected on FX2N-
64CL-M network.

Add the number of remote I/O points to the number of input/output points from the main unit and
input/output powered extension units/blocks calculated in the above step.
— For the remote I/O point calculation method, refer to the FX2N-64CL-M manual.

Count the number of input/output occupied points of special function blocks.

The number of occupied input/output points per unit is 8.
The number of occupied input/output points of each type of device can be obtained by the following
formula or from the list shown below.

— For a list of occupied input/output points, refer to Section 6.8.

Number of special function Number of points per unit Number of occupied
blocks input/output points
-
units 8 points points

Total number of

X Each special function block

i i occupied input/
Number of special function used for FROM/TO instructions pied Inp
blocks . S output points
occupies eight input or output
points.

Observe the following instructions when using the following products.

* FX3U-16CCL-M (CC-Link master)
Only one FX3u-16CCL-M unit can be connected to a single PLC main unit.
This master cannot be used together with FX2N-16CCL-M.

* FX2N-16CCL-M (CC-Link master)
When more than one master station is connected, a remote I/O station cannot be connected to the 2nd and
following master stations.
This master cannot be used together with FX3uU-16CCL-M and FX3u-128ASL-M.

+ FX3u-64CCL
Only one FX3uU-64CCL unit can be connected to a single PLC main unit.

* FX3U-128ASL-M (AnyWireASLINK master)
Only one FX3u-128ASL-M unit can be connected to a single PLC main unit.
This master cannot be used together with FX2N-16CCL-M.
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Calculate the total number of input/output points.

Total the number of points counted in Steps 1, 2 and 3, and check that it does not exceed 128
points (maximum number of input/output points).

Maximum numbgr of Number of inputioutput points Number of inputlloutput occupied
input/output points points
128 points (A) + (B) + (©) (E) units|x 8 points
Maximum number of 2|+ (D) + Each special function unit/block
points controllable on _ ) ) used for FROM/TO instructions
system Total number of mput/qutput points qf input/ occupies eight input or output
output powered extension units and input/output points.
~ < N extension blocks 70N <
(A) : Number of input/output points of main unit (D) : Number of remote I/O points of FX2N-64CL-M
(B) : Number of input/output points of input/ (E) : Number of special function blocks

output powered extension units
(C) : Number of input/output points of input/
output extension blocks

When CC-Link or AnyWireASLINK master is used, count the remote 1/O
points.

When a CC-Link or AnyWireASLINK master is used, the total number of input/output points (128
points or less) of the remote 1/O stations connected on the network and the number of input/output
points calculated in the previous step must be 256 or less.

For details, refer to the following subsection.

1. FX3u-16CCL-M, FX2N-16CCL-M (CC-Link master)

Calculate the number of remote I/O points connected on the network in the following step.
— When a CC-Link master is used, refer to Subsection 6.3.2

2. FX3U-128ASL-M (AnyWireASLINK master)
Calculate the number of remote I/O points connected on the network in the following step.
— When an AnyWireASLINK master is used, refer to Subsection 6.3.3
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6.3.2

Maximum number of input/output points when CC-Link master is used

1. Calculation of maximum number of input/output points
When CC-Link master block is used, the following maximum number of input/output points can be connected.

Maximum number of
input/output points

Number of input/
output points

Number of input/output
occupied points

CC-Link remote I/0O

Total number of

- A e N, 8
. . X
256 points (A)(B)(C)(D) (E) units points
Maximum number > +

Number of points occupied

N
x 32 <128
points points™
Total number of points obtained by formula
"number of remote 1/O stations x 32 points"

(F) stations

of points input/output points by special function blocks (The number is multiplied by 32 points
controllable on
regardless of the number of remote 1/0
system ¥
N /N / N (points.) /
For details, refer to Subsection 6.3.1.
(A) : Number of input/output points of main unit (D) : Number of remote 1/O points of FX2N-64CL-M

: Number of input/output points of input/output (E):
powered extension units (F):

- Number of input/output points of input/output
extension blocks

1.

Number of input/output points occupied by special function blocks
Number of remote /O stations (units) connected to CC-Link
master

The number of CC-Link points is calculated by the formula "32 points X number of stations" even when
remote I/O stations having less than 32 points are used.

For details, refer to the manual of the CC-Link master block used.

When using together with the AnyWireASLINK master, make sure that the total number of remote 1/0
points in CC-Link and AnyWireASLINK master is 128 or less. When CC-Link parameters are set by a
sequence program, all unused remote /O points are occupied and become unavailable. When
connecting the AnyWireASLINK master behind the CC-Link master, set CC-Link parameters using
network parameters. For details, refer to FX3U-128ASL-M User's Manual.

2. Procedures for calculating number of input/output points based on example of system
configuration

For the main unit, input/output powered extension units/blocks and CC-Link remote I/O stations, the number
of input/output points and the total number of points are restricted.
X000 to X027 X030 to X047 X050 to X067 X070 to X077

Input Input

Input/output

Main unit powered extension extension fun?t?oe:ltz)allock FX3u-16CCL-M I3—
extension unit block block
Y000 to YO17,Y020 to Y037 - - - -
‘ 24/16=40 ‘ 16/16=32 | 16/0=16 ‘ 8/0=8 points 8 points 8 points
points points points
[ I I |
CC-Link network
Remote 1/0 | | Remote I/O | | Remote I/O
(32 points) (32 points) (32 points)
Number of input/output points occupied by
special function blocks(16 points) —] ! |
) v v
(.) points 96 |112 128 160 256 points
Number of input/output points 7 ‘:/ ’;‘:n’:‘abisirn‘;f
(96 points) ] poins
Number of input/output points (excluding remote 1/O points on
CC-Link) + Number of input/output occupied points
Up to 128 points
Number of AR ITTIITITTHITRIINiiii i
remaining \\§;32 pointsx3 units = 96 points:
points__ A T
Number of CC-Link input/output points
128 points or less in total

256 points or less in total
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6.3.3 Maximum number of input/output points when AnyWireASLINK master is used =
o
1. Calculation of maximum number of input/output points e
The maximum number of available input/output points is as follows when AnyWireASLINK master block is
used.
MaX|mum numbgr of Number of [npuU Number of |nput(output AnyWireASLINK remote 1/0 2
input/output points output points occupied points oy
- N N - N ==
256 points (A)(B)(C)(D) (E) units| *8 (F) stations| = 128 ¥
. . * D
P points points™ @32
I\/Laxir_’m:m number 2 Total number of + Number of points occupied + Remote 1/0O assigned to 3
ot points input/output points by special function blocks AnyWireASLINK master
controllable on ==
system 38
N /N /N N % c§
For details, refer to Subsection 6.3.1. s
(A) : Number of input/output points of main unit (D) : Number of remote 1/O points of FX2N-64CL-M
(B) : Number of input/output points of input/output (E) : Number of input/output points occupied by special function blocks 4
powered extension units (F) : Number of remote I/O points assigned to AnyWireASLINK master -
(C) : Number of input/output points of input/output E
extension blocks §
*1. With regard to remote I/O of the AnyWireASLINK, input/output points set by the rotary switch of the g
AnyWireASLINK master are assigned.
When using together with the CC-Link master, make sure that the total number of remote I/O points in
CC-Link and AnyWireASLINK master is 128 or less. For details, refer to FX3U-128ASL-M User's 5
Manual. D=
283
2. Procedures for calculating number of input/output points based on example of system 829
configuration 28
For the main unit, input/output extension units/blocks and AnyWireASLINK, the number of input/output points

and the total number of points are restricted.
X000 to X027 X030 to X047 X050 to X067 X070 to X077 - -

Input/output Input Input Special 0%
Main unit powered extension extension P FX3U-128ASL-M [F———— =5
) . function block €3
extension unit block block 3
Y000 to Y017,Y020 to Y037 - - - - S
24/16=40 | 16/16=32 | 16/0=16 | g6 oints 8 points 8 points
points points points
| i i | 7
AnyWireASLINK system zs
o
| | | | | BE
Slave Slave Slave Slave Slave S8
(1 point) (2 point) (8 point) (8 point) (8 point) Z<s
Number of input/output points occupied by
special function blocks (16 points) v H 8
0 points 96 |112 128 224 256 points 2
o
' ' ' Number of 2
Number of input/output points (96 points) : - 7 re[r)rz)amlsng S
: : : : i
Number of input/output points (excluding remote 1/0 points on AnyWireASLINK) Numb.ert of;gmo?etll(g
+ Number of input/output occupied points -~ points (32 points) 9
Up to 128 points i |
Number of \§§§E\\§ = 5
. . D\ EEES]
remaining points NN el
A\ »S
Number of AnyWireASLINK 59
input/output points <
> o
Up to 128 point:
P 256 points or less in total plo points R 1 0
*2. When using 27 remote 1/O points (8 points X 3 + 2 points + 1 point) shown above, assign 32 or more 123
input/output points using the rotary switch of the AnyWireASLINK master. =
3
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6.4 Number of Connected Extension Devices (Including Extension Cable)
6.4.1 Number of connectable expansion boards and special adapters
The number of connectable expansion boards and special adapters varies depending on the number of points
in the main unit. The connector conversion adapter (FX3G-CNV-ADP) is required to connect the special adapter.
— For assignment of communication channels, refer to Section 7.3.
* In the case of Main units (40/60 point type)
Number of connectable special adapters of each type
. Number of connectable T—
Use of expansion board expansion boards Com.mumcatlon {-\nalog
special adapters special adapters
When expansion board is not used 0 2 units™? 2 units
Communication expansion board
1 unit FX3G-4EX-BD, FX3G-2EYT-BD, 1 unit 2 units
When expansion board is used FX3G-8AV-BD
Analog expansion board 2 units™? 1 unit
2 units™! Cannot be connected. Cannot be connected.
*1.  Only one FX3G-4EX-BD, FX3G-2EYT-BD and FX3G-8AV-BD can be connected to a single PLC main unit.
*2.  Only one FX3U-ENET-ADP can be connected to a single PLC main unit.
* In the case of Main units (14/24 point type)
Number of connectable special adapters of each type
T s eraerelon e Number of connectable C icati
expansion boards ommunication Analog special adapters
special adapters
When expansion board is not used 0 1 unit 1 unit
When expansion board is used 1 unit Cannot be connected. Cannot be connected.
6.4.2 Input/output powered extension units
Up to 2 input/output powered extension units can be connected in one system.
6.4.3 Extension Power Supply Unit
Only one extension power supply unit (FX3u-1PSU-5V) unit can be connected to a single PLC main unit.
Available when the main unit is the AC power supply type.
6.4.4 Special function blocks
Up to 8 special function units/blocks can be connected in one system.
When connecting the following products, take into consideration the combination, number of units/blocks and
connecting order.
Type Limitations
EX3U-16CCL Only one FX3U-16CCL-M unit can be connected to a single PLC main unit.
This master cannot be used together with FX2N-16CCL-M.
EX2N-16CCL-M * When some units are used, a remote I/O station cannot be connected to the second and following master stations.
» This master cannot be used together with FX3U-16CCL-M and FX3U-128ASL-M.
Only one FX3U-128ASL-M unit can be connected to a single PLC main unit.
FX3U-128ASL-M This master cannot be used together with FX2N-16CCL-M.
FX3U-64CCL « Only one FX3U-64CCL unit can be connected to a single PLC main unit.
When any of these products is connected to a FX2N Series input/output powered extension unit, the current
consumption is restricted.
Eigsggi The total current consumption of FX2N-2AD and FX2N-2DA must be the following value or less.
) - FX2N-32E0: 190mA or less
- FX2N-48E0O: 300mA or less
6.4.5 Extension cable

One extension cable can be used in a system.
The FX2N-CNV-BC is required when the extension block is connected.

« FXoN-65EC(650mm(25.59"))
« FXoN-30EC(300mm(11.81"))
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6.5 Expansion of Main Unit

The extendibility of the main unit varies depending on the power supply type (AC power supply type or DC
power supply type). Select proper extension devices in accordance with the power supply type of the main
unit used.

In the case of AC power type main unit

The allowable extension to the AC power supply type main unit varies depending on used extension blocks
as described below.

1. When connecting only the input/output extension block

Input/output extension blocks of up to 32 points can be connected.
However, when the extension power supply unit (FX3U-1PSU-5V) is used and the main unit is the nearest

upstream unit to the extension power supply unit, make sure that the number of points including the input
extension block (including the FX2N-8ER-ES/UL and FX2N-8ER) extended to the extension power supply unit
does not exceed 32.

2. When connecting the input/output extension block and special function block

Input/output extension blocks of up to 16 points can be connected.

However, when the extension power supply unit (FX3u-1PSU-5V) is used and the main unit is the nearest
upstream unit to the extension power supply unit, make sure that the number of points including the input
extension block (including the FX2N-8ER-ES/UL and FX2N-8ER) extended to the extension power supply unit
does not exceed 16.

Only 1 special function block can be connected.

3. When connecting only the special function block

Up to 2 special function blocks can be connected.

When extension of the above points 1 to 3 is carried out and further extension is required, determine whether
extension is possible using one of the following methods:

* Using the 24V DC service power supply (400mA) of the main unit
» Using an input/output powered extension unit

» Using an extension power supply unit
For details, refer to the following.
— Refer to 6.5.1 When adding input/output extension blocks using the 24V DC service power supply
of the main unit.
— Refer to 6.6 Expansion of FX2N Series I/0 Powered Extension Unit.
— Refer to 6.7 Expansion of Extension Power Supply Unit (FX3U-1PSU-5V).
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In the case of DC power type main unit

6.5.1

The allowable extension to the DC power supply type main unit varies depending on used extension blocks
as described below.

1. When connecting only the input/output extension block

Input/output extension blocks of up to 32 points can be connected.

2. When connecting the input/output extension block and special function block

Input/output extension blocks of up to 16 points can be connected.

Only 1 special function block can be connected.

3. When connecting only the special function block
Up to 2 special function blocks can be connected.

When extension of the above points 1 to 3 is carried out and further extension is required, determine whether
extension is possible using one of the following methods:
For details, refer to the following.

— Refer to 6.6 Expansion of FX2N Series 1/0 Powered Extension Unit.

When adding input/output extension blocks using the 24V DC service power supply
of the main unit

When extension is prohibited in the AC power supply type main unit due to restrictions in connection
described above, it is possible to add extension blocks using the 24V DC service power supply of the main
unit.

For adding extension blocks using the 24V DC service power supply, it is necessary to examine again
whether extension is possible for all of extension blocks selected in the preceding subsection and extension
blocks to be selected in this subsection.

Note that only up to two network-related special function blocks can be connected including extension to the
main unit.

Confirm the priority of all extension blocks to be connected to the main unit.

The priority is set to each extension block to be connected, and required to judge the possibility of
extension to the main unit. The priority is determined by the extension block type without regard to
the connection position.

When the extension power supply unit (FX3U-1PSU-5V) is used and the nearest upstream unit to
the extension power supply unit is the main unit, the priority should be considered also for input
extension blocks (including the FX2N-8ER-ES/UL and FX2N-8ER) extended to the extension power
supply unit.

<Priority>
Priority High Priority Low
: : Output extension FX2N-8ER-ES/UL Input extension
Special function
block S block S FX2N-8ER S block
Priority 1 Priority 2 Priority 3 Priority 4

Judge whether extension to the main unit is possible.

Judge the possibility of extension to the main unit for all extension blocks in turn, starting from the
extension block having the highest priority confirmed in step 1. Consider that 16 input/output points
are provided in each of the FX2N-8ER-ES/UL and FX2N-8ER. Eight output points have higher prior-
ity over 8 input points. For judgment about the possibility of extension to the main unit, refer to the
Section 6.5.
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Check whether extension from the 24V DC service power supply is possible.

UOIJONPOJIU| e

Check using the quick reference matrix shown below whether the number of points whose exten-
sion is judged as impossible in step 2 can be added using the 24V DC service power supply.
A special function block is handled in the same way as 16 output points.

N

saweN Jed
pue sainjes

(Example)

Number of

> added points

o

3
w

400| 300 200 1oo| o|

0 8 16 24 32
—> Number of added points

Example: When 8 input points and 8 output points are connected, the current of the 24V DC service
power supply becomes 150mA or less.

uonoNpoU|
1onpoid

Confirm the current capacity of the 24V DC service power supply from the
value shown in the quick reference matrix.

suoneoyoads e

This remaining power supply capacity (current) can be used as a power supply for external loads
(such as sensors), special adapters and special function blocks by the user.
— For the current capacity of a special adapter,

($)]

refer to the manual for each special adapter. =heFS

— For the current capacity of a special function block, §§ g
refer to Subsection 6.8.3. “J3

[o%

If it is not possible to connect input/output extension blocks even using the 24V DC service power
supply of the main unit, consider adding an input/output powered extension unit to the system.
— Refer to 6.6 Expansion of FX2N Series 1/0 Powered Extension Unit.
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6.5.2

Selection example 1 using the 24V DC service power supply of the main unit

This subsection explains an example in which 8 input points and 16 output points are added to the following
system configuration using the 24V DC service power supply of the main unit.

<Example of configuration>

(Special function block 1unit + Input/output 16 points)

(Input 8 points + Output 16 points)

Input extension | Special function | Output extension | Output extension | Input extension
Main unit block block block block block
8 points FX3u-64CCL 8 points 16 points 8 points
e e S|
I Range extendible to main unit T Extension blocks to be added l

Confirm the priority of all extension blocks to be connected to the main unit.

The priority is determined by the extension block type without regard to the connection position
from the main unit as shown below.

<Priority>
Input extension Special function | Output extension | Output extension | Input extension
Main unit block block block block block
8 points FX3u-64CCL 8 points 16 points 8 points
S Sl | J
Priority 3 T Priority 1 l Priority 2 l Priority 3 l

Judge whether extension to the main unit is possible.

Judge the possibility of extension to the main unit for all extension blocks in turn, starting from a
block having the highest priority confirmed in step 1.

In this example, due to the restriction "one special extension block and 16 points in input/output
extension block", the only FX3u-64CCL (priority 1) and 16 points of the output extension block (pri-
ority 2) can be connected to the main unit.

Check whether extension from the 24V DC service power supply is possible.

Check using the quick reference matrix whether 16 input points and 8 output points whose exten-
sion is judged as impossible in step 2 can be added.

2]
RS
g8
EB
23 16 100 ©
[}
8| 250] 150
T o| 400| 300| 200 1oo| 0|
0 8 16 24 32

—> Number of added points

After 16 input points and 8 output points are connected, the remaining current of the 24V DC service power
supply is 50mA or less. Accordingly, it is possible to add 16 input points and 8 output points.

The remaining power supply capacity (50mA) can be used as a power supply for external loads (such as
sensors), special adapters and special function blocks by the user.
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6.5.3

Selection example 2 using the 24V DC service power supply of the main unit

This subsection explains an example in which FX2N-2AD and 8 output points are added to the following
system configuration using the 24V DC service power supply of the main unit.

<Example of configuration>

Input extension | Special function | Output extension | Special function | Output extension
Main unit block block block block block
8 points FX3u-64CCL 8 points FX2N-2AD 8 points
l Sle N
I Range extendible to main unit T Ex'ter}smn.blocks to be added i
(Special function block 1unit + Input/output 16 points)  (Special U”Ct'g”pgi'gtcsk) Tunit + output

Confirm the priority of all extension blocks to be connected to the main unit.

The priority is determined by the extension block type without regard to the connection position
from the main unit as shown below.

<Priority>
Input extension | Special function | Output extension | Special function | Output extension
Main unit block block block block block
8 points FX3u-64CCL 8 points FX2N-2AD 8 points
le Sk S | Je N
! Priority 3 I Priority 1 ! Priority 2 " Priority 1 T Priority 2 l

Judge whether extension to the main unit is possible.

Judge the possibility of extension to the main unit for all extension blocks in turn, starting from a
block having the highest priority confirmed in step 1.

In this example, due to the restriction "two special function blocks", only the FX3uU-64CCL (priority
1) and FX2N-2AD (priority 1) can be connected to the main unit.

Check whether extension from the 24V DC service power supply is possible.

Check using the quick reference matrix whether 8 input points and 16 output points whose exten-
sion is judged as impossible in step 2 can be added.

2]
5 c
(4]
S5 o
16| 100
2 3 1e[ 100[0
8| 250| 150 50
T o| 400 300| 200 1oo| o|

0 8 16 24 32
—> Number of added points

After 8 input points and 16 output points are connected, the remaining current of the 24V DC service power
supply is 50mA or less. Accordingly, it is possible to add 8 input points and 16 output points.
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6.6

Expansion of FX2N Series I/O Powered Extension Unit

6.6.1

When extension is not possible due to the main unit connection restrictions described in the preceding section
and extension of input/output is required, select the input/output powered extension unit.

Since input/output powered extension units have built-in input/output terminals, reexamine the input/output
devices connected to the main unit to ensure the required number of points.

Range to be covered
by main unit Range exceeding power supply capacity

Inputioutput Special Input extension Output extension|  Special

Before ; . ]
. Main unit t ) block : b
selection exbtlegg‘l(on function block (16 r?gints) block (16 points)|function block

’a
-
-
-
-
-
-
-
-
L
-

Input/output Input/output powered

: ; : Special 5 : Special
Main unit extension ) extension unit .
block function block (32 points) function block

After
selection

Replaced with input/output
powered extension unit

Determine whether extension devices can be connected to the input/output powered extension unit by the
following method.
+ When only input/output extension devices are added, use the quick reference matrix.

— Refer to 6.6.1 Quick reference matrix (when only input/output devices are added).
* When also special extension devices are added, calculate the current consumption to ensure that the total

current to be consumed by the added extension devices can be supplied by the built-in power supply.
— Refer to 6.6.2 When special extension devices are also added (calculation of current consumption).

Quick reference matrix (when only input/output devices are added)

1.

In the following quick reference matrix, the value at the intersection of the number of input points to be added
(horizontal axis) with the number of output points to be added (vertical axis) indicates the remaining power
supply capacity.

Select the input/output extension block (number of points) to be connected
to the main unit.

Check that the number of input/output points can be added.

When connecting the FX3uU-1PSU-5V extension power supply unit to a system where the nearest
upstream unit to the FX3U-1PSU-5V is an input/output powered extension unit, include the current
consumption by the input extension blocks (including FX2N-8ER-ES/UL and FX2N-8ER) connected
to the FX3u-1PSU-5V when calculating the total current consumption of the input/output powered
extension unit.

AC power supply/DC input type

1) FX2N-32ER, FX2N-32ET, FX2N-32ES
FX2N-32ER-ES/UL, FX2N-32ET-ESS/UL

AC power supply
DC input type

GE 24| 25 (Example)
= O
FX2N-32EL] 8516] 100| 50, 0 /
2% 8| 175 125] 75/ 25
4 o 250] 200EY 100| 50|

0 8 16 24 32

) Input
—> Number of added points

(Example) When a 16-input and 0-output point extension block is connected to FX2N-32ER-ES/UL, the
current of the 24V DC service power supply becomes 150mA or less.
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2) FX2N-48ER, FX2N-48ET
FX2N-48ER-ES/UL, FX2N-48ET-ESS/UL

UOIJONPOJIU| e

AC power supply
DC input type

48| 10 (Example)
-2
FX2N-48EC] GE 40| 85 35 2
82 32| 160 110| 60| 10 oo
[ 53
35 24] 235] 185] 135] 85[ /35 zc
® 16 310[ 260] 210| 160 60] 10 3o
(=%
T 8| 385| 335 285| 235| 185 135] 85| 35
o| 460] 410] 360| 310| 260| 210[ 160[ 110 60| 3

0 8 16 24 32 40 48 56 64 Input
—>  Number of added points

(Example) When a 32-input and 16-output point extension block is connected to FX2N-48ER-ES/UL, the
current of 24V DC service power supply becomes 110mA or less.

uonoNpoU|
1onpoid

2. DC power supply/DC input type

1) FX2N-48ER-D, FX2N-48ET-D 40:
FX2N-48ER-DS, FX2N-48ET-DSS 3
(24V DC service power supply is not provided.) 5"

DC power supply %
DC input type i ag[

FXoN-48EC-DO | B 40| ¥ | ¥ (Example) o
Qe v|v|v]v g5
EZ vliv]|v]|v 528
zg 24 “3s
“wvlvliv]iv]v]v a

T sl v v [ v v v~

ol - v]viiv]iv]Iiv]iv]v]v |
0 8 16 24 32 40 48 56 64 (22
—> Number of added points %é’
(Example) When adding 32 inputs to FX2N-48ER-DS, a maximum of 24 outputs are expandable %

3. AC power supply/AC input type

1) FX2N-48ER-UA1/UL 7
(24V DC service power supply is not provided.) zs3
AC power supply Output gcza
DC input type ag[ v (Example) gg
FX2n-48ER-UAIUL | ©5 40 ¥ | ¥
é% ol v [ ]~ 8
2% 24| v v v v v z
6l v ivi iv]|v]|iv]v ﬁ,f
T slv v v [~ S
ol -1 vi]vi]iv]iv]iv]iv]v]v |
0 8

16 24 32 40 48 56 64 [
——> Number of added points

(Example) When adding 24 inputs to FX2N-48ER-UA1/UL, a maximum of 32 outputs are expandable
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Check the current capacity of the 24V DC service power supply based on the
value shown in the quick reference matrix.

. In the case of AC power supply/DC input type

The remaining power supply capacity (current) can be used as a power supply to loads (sensors or the like).
When special adapters and special function units/blocks are connected by external wiring, it is necessary to
consider whether they can be covered by the remaining power supply capacity.

. In the case of DC power supply/DC input type

24V DC service power supply is not provided.

. In the case of AC power supply/AC input type

24V DC service power supply is not provided.

When the power supply capacity is insufficient, connect another input/output
powered extension unit.
When two input/output powered extension units or more are connected, calculate the power supply

capacities of the input/output extension blocks and special function blocks connected to them, and
check the capacity.
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6.6.2

When special extension devices are also added (calculation of current
consumption)

Select an input/output powered extension unit.

— For the data on the number of input/output occupied points and current consumption of each type,
refer to Section 6.8.

Capacity of built-in power supply
Power supply Number of L UL LGS 24V DC i
PreS : service
classification | Classification | ected units Type output points 5V DC power power supply
[points] supply [mA]
[mA]
-1 -2 -3
With built-in
power Input/output - FX2N-
supply powered
extension unit

Example of entry &> FX2N-48ER-ES/UL

48

Enter the specifications for the products to be added.

690

460

Enter the data for the input/output extension blocks and special function blocks to be connected to

the input/output powered extension unit, and calculate the current.
— For data on the number of input/output occupied points and current consumption of each type,
refer to Section 6.8.

. Calculation of current consumption
Ry ey o Number of Number of |_nput/ of built-in power supply
A Classification | connected Type output points
classification : . 5V DC power 24V DC power
units [points]
supply [mA] supply [mA]
FX2N- -
FX2N- -
o '
FX2N- -
Input/output -
extension FX2N- -
block™” FX2N- -
Enter the EXON- .
products
connected to FX2N- -
the input/ FX2N/FX3U-
output powered FX2N/FX3U-
extension unit
FX2N/FX3U-
. . FX2N/FX3U-
Special 82
function FX2N/FX3U-
unit/block FX2N/FX3U-
FX2N/FX3U-
FX2N/FX3U-
-1 -2 -3
Calculate the totals

*1.  When connecting the FX3U-1PSU-5V extension power supply unit to a system where the nearest
upstream unit to the FX3u-1PSU-5V is input/output powered extension unit, also enter the current
consumption and number of occupied I/O points for the input extension blocks (including FX2N-8ER-
ES/UL and FX2N-8ER) that are connected to the FX3u-1PSU-5V.

*2. A maximum of 8 special function blocks are connectable, including the main unit and extension power
supply unit.
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FX3G Series Programmable Controllers 6 Examination of System Configuration
User's Manual - Hardware Edition 6.6 Expansion of FX2N Series I/O Powered Extension Unit

Determine whether FX2N-2AD and FX2N-2DA can be added.

Determine the number of analog special function blocks (FX2N-2AD and FX2N-2DA) to be con-
nected to the input/output powered extension unit by the following method.

» When connecting to FX2N-32E[]

| Analog special function block | | Total current |

consumption

| FX2N-2AD | | FX2N-2DA |

50mA x | + 85mA x . = < 190mA
units units mA

* When connecting to FX2N-48E0]

| Analog special function block | | Igéilu%£2?£g |

| FX2N-2AD | | FX2N-2DA |

50mA x . | + 85mA x . = < 300mA
units units mA

Determine whether the devices can be added to the input/output powered
extension unit.

Calculate the current to confirm whether the selected extension devices can be connected.

. Calculate the current consumption of the built-in 24V DC power supply (24V DC service

power supply).
The value obtained by this calculation (when the value is positive) indicates the remaining capacity of 24V DC
service power supply, and the capacity can be used for external loads.

Capacity of 24V DC

power supply Current consumption| Calculation result
Input/output powered Total of current consumed by
extension unit extension devices
iy -3 g -3 —
@ 2 = > OmA
mA mA mA

. Calculate the current consumption of the built-in 5V DC power supply.

Capacity of 5V DC

power supply Current consumption Calculation result

Input/output powered Total of current consumed by
extension unit extension devices
) -2 vy -2 —
a 2] = > OmA
mA mA mA

If the calculation results for the current consumption of the 24V DC power supply and 5V DC power supply
are negative values, the current consumption exceeds the capacity of the built-in power supply.
Reconfigure the system, adding input/output powered extension units or extension power supply units.
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6.7

Expansion of Extension Power Supply Unit (FX3u-1PSU-5V)

Select the extension power supply unit for adding special function blocks when extension is prohibited in the
AC power supply type main unit due to restrictions in connection described in Section 6.5.

Enter the current supply specification of the extension power supply unit.

The output current of the extension power supply unit is proportional to the ambient temperature as
shown by the derating curve below. Enter the output current value, based on this derating curve.
Also verify that the number of occupied input/output points from input/output extension block(s)
connected to the extension power supply unit is less than 32.

Derating curve
Output current [mA]
— 5V DC

1000
800

300
200

40 55
Ambient temperature [°C]

Capacity of built-in power suppl
Number of it i idind Connectable I/0

Classification connected Type 5V DC power Power supply for | occipied points

units supply [mA] |ntern[?1l1§:]w DC [points]

Power supply
classification

8- [ 3 8-

With built-in Extension - FX3U-1PSU-5V 82
power supply

unit

power supply

Enter the specifications for the products to be added.

Enter the data on the input/output extension blocks and special function units/blocks to be con-

nected to the input/output powered extension unit, and calculate the current.

— For the data on the number of input/output occupied points and current consumption of each type,
refer to Section 6.8.

Capacity of built-in power supply Number of
Power supply Number of P Iv f I/0 occupied
s Classification | connected Type 5V DC power OLEr S ey -
classification ¥ internal 24V DC points
units supply [mA] P
[mA] {points]
. :
FX2N- -
Input/output -
extension FX2N- -
block 2 FX2N- _
Enter the FX2N/FX3U- -
products
connected to FX2N/FX3U- -
the extension EX2N/EX3U- -
c
power supply C . . FX2N/FX3U- 2
unit Special 8"3
function FX2N/FX3U- -
unit/block FX2N/FX3U- =
FX2N/FX3U- =
FX2N/FX3U- =
Q- Q- 0
Calculate the totals
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FX3G Series Programmable Controllers 6 Examination of System Configuration
User's Manual - Hardware Edition 6.7 Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)

*1. Input/output occupied points by special function blocks are excluded.

*2.  For the input extension block (including the FX2N-8ER-ES/UL and FX2N-8ER), it is not necessary to
calculate the current consumption of the internal 24V DC. Include the input extension block in
calculation for the nearest main unit or input/output powered extension unit located on the upstream
side to the extension power supply unit.

— When the main unit is on the upstream side, refer to Subsection 6.5.1 and Subsection 6.5.2.
— When the input/output powered extension unit is on the upstream side, refer to Subsection 6.6.1
and Subsection 6.6.2.

*3. A maximum of 8 special function units/blocks are connectable, including the main unit and the input/
output powered extension unit.

Determine whether the devices can be added to the extension power supply
unit.

Calculate the current to confirm whether the selected extension devices can be connected.

1. Calculate the current consumption of the built-in 5V DC power supply.

Capacity of 5V DC

power supply Current consumption Calculation result

Extension power Total of current consumed
supply unit by extension devices

-1 _ -1 _ >
mA mA mA| — OmA

2. Calculate the available current supply from the internal 24V DC power supply.

Power supply

capacity for internal Current consumption Calculation result
24V DC
Extension power Total of current consumed
supply unit by extension devices
Ky -2 - 1€ -2 —
(3 (4] - > OmA
mA mA mA

3. Calculate the available input/output occupied points (excluding the occupied input/output

by special function blocks).

Connectable I/O Number of 1/0 3
occupied points occupied points Calculation result
Extension power  Total of /O occupied points
supply unit by extension devices
g -3 7y -3 _ -
® . @ 1= : >  Opoints
points points points

If the calculation result for the 5V DC power supply is a negative value, the current consumption exceeds the
power supply capacity.

If the calculation result for the internal 24V DC is a negative value, the current consumption exceeds the
power supply capacity.

If the calculation result for the number of occupied input/output points is a negative value, the available
number of input/output points is exceeded.

Reconfigure the system with an input/output powered extension unit.
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6.8 Number of Input/Output (Occupied) Points and Current Consumption

UOIJONPOJIU| e

The following tables show the number of input/output points or the number of input/output occupied points for
each type of device, along with the power supply type and current consumption values needed for selecting a
product.

N

* Number of input/output points or input/output occupied points on each type of device
+ Output current of 24V DC service power supply of main units

» Output current of 5V DC power supply and 24V DC service power supply of input/output powered
extension units

saweN Jed
pue sainjes

» Current consumed by input/output extension blocks and special function blocks

w

The current consumption is determined differently in the following cases.

=3
+ In the input/output powered extension unit, 5V DC and internal 24V DC are supplied via extension cables. g;f
It is necessary to calculate the current consumption. Subtract the current consumption of the internal 24V e
DC from the 24V DC service power supply. -
» The special function units/blocks connected to the AC power supply type main unit or to the 24V DC
service power supply terminal of the input/output powered extension unit consume the external 24V DC. 4
Include the current in the calculation of current consumption. %)
When the terminal is connected with an external power supply, the current is not included in the calculation §
of current consumption. g,:.

6.8.1 [A] Main units

($)]

Input/output Output current (mA) E E §
- 5382

No. Type AL =517 G Input/output ¢ a 5

output points ol 24V DC service power supply L 2

[points]

AC power supply type

FX3G-14MR/ES

FX3G-14MT/ES 14(1 6)*1 8/6(8) X%
FX3G-14MT/ESS E §‘

[
FX3G-24MR/ES g

o

p=l

FX3G-24MT/ES 24(32)"1 14(16)/10(16)
FX3G-24MT/ESS

400 7
FX3G-40MR/ES
FX3G-40MT/ES 40 24/16 z3
w
FX3G-40MT/ESS =
2=
FX3G-60MR/ES =
FX3G-60MT/ES 60(64)"" 36(40)/24 2

FX3G-60MT/ESS
FX3G-14MR/DS
FX3G-14MT/DS 14(16)" 8/6(8)
FX3G-14MT/DSS
FX3G-24MR/DS

FX3G-24MT/DS 24(32)"1 14(16)/10(16)
FX3G-24MT/DSS

uoneyeisu; OO

FX3G-40MR/DS =g
>

FX3G-40MT/DS 40 24/16 =

o

FX3G-40MT/DSS ]

<

FX3G-60MR/DS
FX3G-60MT/DS 60(64)" 36(40)/24
FX3G-60MT/DSS

-_—

Buipy indu;y € pue uoneredaly €O

*1.  Each number inside ( ) indicates the number of occupied points.
Use numbers inside ( ) when calculating the total number of input/output points.
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6.8.2 [B] Input/output powered extension units/blocks

1. Input/output powered extension units

B Input/output Output current (mA)
No. Type N‘::tb?:; oilir:‘rt):tl Input/output I CTR— 24V DC service
put p [points] P PPl power supply

[points]
FX2N-32ER-ES/UL
FX2N-32ET-ESS/UL
FX2N-32ER 32 16/16 250
FX2N-32ES
FX2N-32ET
FX2N-48ER-ES/UL
FX2N-48ET-ESS/UL
FX2N-48ER 48 24/24 460
FX2N-48ET
FX2N-48ER-UA1/UL -
FX2N-48ER-DS
FX2N-48ET-DSS

690

48 24124 690 -
FX2N-48ER-D
FX2N-48ET-D
2. Input/output extension blocks
B Number of input/ Current consumed (mA)
No. Type n
output points 5V DC Internal 24V DC

Types for addition of input/output

FX2N-8ER-ES/UL
FX2N-8ER
FX2N-8EX-ES/UL
FX2N-8EX 8 50
FX2N-8EX-UA1/UL
FX2N-16EX-ES/UL -
FX2N-16EX
FX2N-16EX-C
FX2N-16EXL-C
FX2N-8EYR-ES/UL

FX2N-8EYR-S-ES/UL
FX2N-8EYT-ESS/UL
FX2N-8EYR
FX2N-8EYT
FX2N-8EYT-H
FX2N-16EYR-ES/UL
FX2N-16EYT-ESS/UL
FX2N-16EYR
FX2N-16EYT
FX2N-16EYT-C
FX2N-16EYS

161 - 62.5

*1.  Four inputs and four outputs are occupied as unused numbers.
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6.8.3

[C] Special function devices

6.8.4

Number of input/ Current consumed (mA)
No-. Type occupie.d output 5V DC Internal 24V DC External 24V DC
points

FX3U-4AD 8 110 0 90
FX2N-2AD 8 20 50"3 0
FX2N-4AD 8 30 0 55
FX2N-8AD 8 50 0 80
FX2N-4AD-PT 8 30 0 50
FX2N-4AD-TC 8 30 0 50
FX3U-4DA 8 120 0 160
FX2N-2DA 8 30 85" 0
FX2N-4DA 8 30 0 200
FX2N-5A 8 70 0 90

FX3U-4LC 8 160 0 50
FX2N-2LC 8 70 0 55
FX3U-16CCL-M 8" 0 0 240
FX3U-64CCL 8 0 0 220
FX3U-128ASL-M g4 130 0 100"
FX3U-32DP 8 0 145 0
FX2N-16CCL-M g 0 0 150
FX2N-32CCL 8 130 0 50
EX2N-64CL-M g2 190 Supplied fg)(r;l_;i):‘\zﬁ_rrsupply for

1.

*2.

*3.

*4.

*5.

The following number of points is added according to the products connected to the network.
Number of remote /O stations x 32 points

The following number of points is added according to the products connected to the network.
Total number of input/output points of remote I/O stations

When analog special function blocks (FX2N-2AD and FX2N-2DA) are connected to an input/output
powered extension unit (FX2N-32E0 or FX2N-48E), the following limitation must be taken into
consideration. (When the blocks are connected to the main unit, this limitation is not applied.)

The total current consumption of the analog special function blocks (FX2N-2AD and FX2N-2DA) should
be less than the following current values.

- Total current consumption of blocks connected to FX2N-32E: 190 mA or less

- Total current consumption of blocks connected to FX2N-48E: 300 mA or less

The number of input/output points set by the rotary switch is added.
For details, refer to FX3u-128ASL-M User's Manual.

This value does not include the supply current to slave modules.
For details, refer to FX3U-128ASL-M User's Manual.

[D] Extension Power Supply Unit

Number of input/ Current consumed (mA)"!
No. Type occupied output
points 5V DC power supply Internal 24V DC
FX3U-1PSU-5V = 1000 300

.

The ambient temperature restricts the output current. For details, refer to the derating curve in Section
6.7.
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7. Assignment of Input/Output Numbers and Unit Numbers

71

Assignment of Input/Output Numbers (X/Y)

If input/output powered extension units/blocks have been connected when the power is turned on, the main
unit automatically assigns the input/output numbers (X/Y) (octal) to the units/blocks.

Therefore, it is unnecessary to specify the input/output numbers with parameters.

Accordingly, it is not necessary to specify input/output numbers using parameters.

It is necessary to assign input and output numbers in the following special function blocks.

* FX2N-64CL-M

Concept of assigning

When the power is turned on, input/output numbers (X/Y) are assigned in accordance with the following rules.
In the FX2N-64CL-M, input/output numbers are assigned to connected remote input/output stations.
For details on assignment, refer to the FX2N-64CL-M manual.

. Input/output numbers (X/Y) are octal.

Octal numbers are assigned as input/output numbers (X/Y) as shown below.
- X000 to X007, X010 to X017, X020 to X027......, X070 to X077, X100 to X107...
- Y000 to Y007, Y010 to Y017, Y020 to Y027......, YO70 to YO77, Y100 to Y107...

. Unused numbers

Note that unused numbers (which cause the difference between the number of occupied points and the
number of effective points) are generated when the following products are used.

- Main units (FX3G-14M0O, FX3G-24M0O, FX3G-60MO)
- input/output extension blocks (FX2N-8ER-ES/UL, FX2N-8ER)

. Numbers for added input/output unit/block

To an added input/output powered extension unit/block, input numbers and output numbers following the
input numbers and output numbers given to the preceding device are assigned.

The last digit of the assigned numbers must begin with 0.

When the input/output powered extension unit is connected to the main unit, input/output numbers are
assigned as follows.

* In the case of FX3G-14M[ * In the case of FX3G-24M]
(X016,X017: Unused numbers)
(X000 to X007}——X010 to X027) (X000 to X015—{X020 to X037)
q . Input/output powered . . Input/output powered
Main unit - ° Main unit : ;
extension unit extension unit
FX3G-14MT/ES FX2N-32ER FX3G-24MT/ES FX2N-32ER
(Y000 to Y005—{Y010 to Y027) (Y000 to YO11}—{Y020 to Y037)
(Y006,Y007: Unused numbers) (Y012 to YO17: Unused numbers)
* In the case of FX3G-40MO * In the case of FX3G6-60M
(X044 to X047: Unused numbers)
(X000 to X027—{X030 to X047) (X000 to X043}—X050 to X067)
q ] Input/output powered : ; Input/output powered
Main unit p : Main unit : :
extension unit extension unit
FX3G-40MT/ES FXoN-32ER FX3G-60MT/ES FXoN-32ER
(Y000 to Y017—Y020 to Y037 (Y000 to Y027}—{Y030 to Y047)
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7 Assignment of Input/Output Numbers and Unit Numbers

7.1 Assignment of Input/Output Numbers (X/Y)

7.1.2

Example of assigning

713

An example of assignment of input/output numbers (X/Y) is shown below.

1. Example of configuration

Connector
Special adapter| conversion
FX3u-4AD-ADP adapter

FX3G-CNV-ADP

Input/output |Special function
extension block block
FX2N-8ER | FX2N-16CCL-M

Main unit

FX3G-24MT/ES

Input/output
powered
extension unit
FX2N-32ET

Input
extension
block
FX2N-8EX

2. Assignment of input/output numbers

Input/output numbers are assigned to the above example configuration as shown below.

(X016, X017:

(X024 to X027:
Unused numbers) Unused numbers)

P N\ p

C - ) C -

Connector
Special adapter| conversion
FX3u-4AD-ADP adapter

FX3G-CNV-ADP

Input/output [Special function
extension block block
FX2N-8ER  |FX2N-16CCL-M

Main unit
FX3G-24MT/ES

(Y000 to YO11}—>(Y020 to Y023} - —

(YO12to YO17: (Y024 to Y027:
Unused numbers) Unused numbers)

(X000 to X015F—>(x020 to Xx023}>( -  F—

—>( X030 to X047 }>{X050 to X057

Input/output Input
powered extension
extension unit block
FX2N-32ET FX2N-8EX
——=(Y030 to Y047

Application of I/O number label

The input/output powered extension units/blocks come with an I/O number label.
Apply the 1/0 number label to spaces on the enclosure (see the following figure) so that the input/output

numbers can be identified.

AEHNES I
1/0 NUMBER

l,_ For X050

LABEL (
JY818D25401B

10
20
30

REEEREEEEREEE

(3] (&3] (S3)[E)|(E) (3) (B[S SIS
T = X0 T X7 2 1

PONER

40 [

50 »
60
70 o

110

100 . —— -

MELSEGF Xav-32ER

FXan - 16EX

SooawNSS
63060000

B R o
23 [E3) () (L) TN E) (E3) LE3) (3 (&3 k&) (E3) (&3 @
23 (&) (EE) (SN [E) () (E)(E)(E) | O

L—— For Y040
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7.2 Unit Numbers of Special Function Blocks

7.2 Unit Numbers of Special Function Blocks
7.21 Concept of assigning
When power is turned on, the main unit (CPU) automatically assigns the numbers 0 to 7 to special function
blocks starting from the one closest to the main unit.
Unit numbers are not given to input/output powered extension units/blocks.
. Special function blocks connected to main unit
The numbers 0 to 7 are assigned to the special function blocks starting from the one closest to the main unit.
. Products to which unit numbers are not assigned
* Input/output powered extension units: FX2N-32ER, FX2N-48ET, etc.
+ Input/output extension blocks: FX2N-16EX, FX2N-16EYR, etc.
» Connector conversion adapter: FX3G-CNV-ADP, FX2N-CNV-BC
» Expansion boards: FX3G-232-BD, etc.
+ Special adapters: FX3u-232ADP(-MB), FX3u-4AD-ADP, etc.
« Extension power supply unit: FX3uU-1PSU-5V
7.2.2 Example of assigning

Unit numbers are assigned to the special function blocks in the following configuration.
— For assignment of input/output numbers, refer to Section 7.1.

. Example of configuration

2. Assignment of Unit No.

Unit numbers are assigned to the special function blocks in the above configuration as shown below.

Connector Input . .
Special adapter| conversion Main unit extension SpeC|ba|I ful?Ct'On
FX3u-4AD-ADP adapter FX3G-24MT/ES block FXON- 1%% CL-M
FX3G-CNV-ADP FX2N-8EX
Input/output Special
powered function
extension unit block
FX2N-32ET | FX3u-64CCL

Unit No.
(No.0_J-rmy
Connector o . -
Special adapter| conversion Main unit extension Spemt?llo?;c“on
FX3u-4AD-ADP adapter FX3G-24MT/ES block S A,
Elathaiss FX2N-8EX

unit No.
=3 No.1 J

Input/output
powered
extension unit
FX2N-32ET

Special
function
block
FX3u-64CCL
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7.2.3 Application of unit number labels

UOIJONPOJIU| e

The special function units/blocks come with unit number labels.
Apply the unit number labels to spaces on the enclosure (see the following figure) so that the unit numbers
can be identified.
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7.3

Assignment of Communication Channels

7.3.1

Assignment of communication channels

When the communication expansion board or special communication adapter is used, the main unit (CPU)
automatically assigns communication channels at the time of power ON. The number of available
communication channels varies depending on the main unit type.

* Main unit (40/60 point type) : Max 2ch
* Main unit (14/24 point type) : Max 1ch

. In the case of main unit (40/60 point type)

"Ch1" is assigned to the communication expansion board connected to the BD1 connector or the first special
communication adapter connected to the connector conversion adapter.

"Ch2" is assigned to the communication expansion board, FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-8AV-BD
connected to the BD2 connector or the second special communication adapter connected to the connector
conversion adapter.

Only between the communication expansion board, FX3G-4EX-BD,

FX3G-2EYT-BD, FX3G-8AV-BD and the special communication adapter

(which requires the connector)i:onversion adapter) can be used.

\f — N

I Main unit (40/60 point type)

—— -y

|
|
L I
h2 I h1| [BD1 connector 1{BD2 connector
cheg e ch1 [ ch2
! I
: mreeeee =l
1
=== cht
Communication Communication
special adapter ﬁi%?;nig; lJBCE?rd, ) :
- : ’ onnector .
FX3G-2EYT-BD conversion Or Commu_mcatlon
' adapter (BD1) expansion
FX3G-8AV-BD board (BD1)
A

[
Communication special adapter
Only either one between the communication expansion board
and the special communication adapter (which requires the
connector conversion adapter) can be used.

2. In the case of main unit (14/24 point type)

"Ch1" is assigned to the communication expansion board, FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-8AV-BD
connected to the BD connector or the special communication adapter connected to the connector conversion
adapter.

-

r

1 Main unit

| I(14/24 point type)

I s . i

: ch1 BD connector :

ch1

1 1

1 .

1 |

I=——==

ch1
Connector or Communication
conversion expansion
adapter (BD) board (BD)
A

[
Communication special adapter
Only either one between the communication expansion board,
FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-8AV-BD and the special
communication adapter (which requires the connector conversion
adapter) can be used.
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7.4 "Station No." Label of FX3G-485-BD =
o
The "station No." label is packed together with the FX3G-485-BD. Place it in a position where it can be seen s
easily for simple reference (as shown in the figure below).
Uy RRES NI o
Network Station No. a9
JY818D63001A ==
— ) =D
ss
gﬁ
Station 8 [S- 8] II:I
m% - p
w
Station 11 [ © 2 :
mm so = U [ U =aro so = L [T L aRe g
| Station 13 [S-13] E@@@@@:] E@@@@@T 3
[Station 15 51| - EEEE en 5
when the memory cassette when the memory cassette gg,vg
is not used together is used together 58 ¢
o gg
7.5  "Station No." Label of 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 e
seen easily for simple reference (as shown in the figure below). §§.
es3
°§l.
Y IRRESNIL

Network Station No.
JY818D6300TA

indjnondu)

"SON Jlun “SON

Station 7 ‘
Station 8 [S- 8] szlRﬁﬂoo

uoneyeisu; OO

1PAIR OPEN |:|

RS-485 A m
SD RD SD RD 9
q = <] s3I
= oD
ga%
I [T [T H
L e 35
<3
when the memory cassette when the memory cassette =
is not used together is used together 1 0
=
2
=
é.
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7.6  Trimmer Layout Label of FX3G-8AV-BD

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

FX3G-8AV-BD

VRO [ VR1 [ VR2 [ VR3
VR4 [VR5 | VR6 | VRY
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5
. S
8. Installation In Enclosure S
2
m
DESIGN PRECAUTIONS AWARN|NG £3
+ 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. 3
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 % g
positioning limits). Sc
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) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of 4
extension blocks. If an overload occurs, the voltage automatically drops, inputs in the PLC are disabled, and all outputs are turned G
off. 3
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, triac or transistor output device, the output could be held either on or off. L
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.
5
DESIGN PRECAUTIONS AC AUTION g3%
833
* 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 g%’_
100mm (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. 6
Failure to do so may result in wire damage/breakage or PLC failure.
oo
= 3
SECURITY PRECAUTIONS AWARN ING g
=3
+ 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 7
via network, take appropriate measures such as firewalls, virtual private networks (VPNs), and antivirus solutions. e
-
INSTALLATION PRECAUTIONS AWARN ING zE
w
+ 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.
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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.

Terminal block DIN rail only

Main unit, FX2N Series I/O extension unit/block, FX2N/FX3U Series
special function block, and special adapter

DIN rail or direct mounting

» 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 of the PLC.
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 extension cables, peripheral device cables, input/output cables and battery connecting cable 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 modules, expansion boards and special adapters
- Extension units/blocks and FX Series terminal blocks
- Battery and memory cassette

WIRING 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.

* 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.
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WIRING PRECAUTIONS AC AUTION

+ Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension units.
Doing so may cause damage to the product.

« Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit and extension units with a
wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to section 9.3).

» Do not wire vacant terminals externally.
Doing so may damage the product.

» 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.

+ 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.

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

uonoNpoU|
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5T
Failure to do so may cause fire, equipment failures or malfunctions. % g
* Make sure to properly wire the FX3G Series main unit and FX2N/FX3U Series extension equipment in accordance with the following %’ s
precautions. s
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. 4
- 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. 2
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. (g:a'::
- The disposal size of the cable end should follow the dimensions described in the manual. g
- 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. 935
* Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions. §§_ g.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. & g N
- The disposal size of the cable end should follow the dimensions described in the manual. -3
- 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
ow
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8.1 Installation location

Use the PLC under the environmental conditions complying with the generic specifications (Chapter 4).

Notes

+ Keep a space of 50 mm (1.97") away between the unit main body and other devices and structure.
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.
+ To prevent temperature rise, do not install the PLC on a floor or a ceiling or in the vertical direction.
Install it horizontally on a wall as shown below.
Arrange the extension cable in such a way that the left connectors of the input/output powered extension units/blocks or special
function blocks are connected on the side closer to the main unit.

8.1.1 Installation location in enclosure

\

|-

A X
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8.1.2 Spaces in enclosure z
o
o
Extension devices can be connected on the left and right sides of the main unit of the PLC. =
If you intend to add extension devices, keep necessary spaces on the left and right sides. >
1. Configuration without extension cable 2
S
o2
58
& o
o
FX3G Series Iilé L§
main unit 2 =
3|8 3
L L 50
sg
> 50mm (1.97") §a
o
2. Configuration in 2 stages with extension cable 4
w
g g
OR= = =
£ 9o . > 3
O '35 > . w @
g 5 FX3G Series ©
d o main unit L 5
29 A
33
Extension cable S L
. = ‘FXoN-65EC =
> x 4 ‘FXoN-30EC
zZ w Input/output 9
28 H 2 powered @ 6
z > . . ;
A 2 g || extension unit || 2 A
 REIE: : B
Other @g
equipment g
=
Other equipment > 50mm (1.97") 7
23
=
i <e
8.2 Layoutin Enclosure =2
=

The PLC components can be laid out in one stage or in two stages, upper and lower. The connecting
procedures in each case are explained below.

8.21 1-stage layout

uonejjelsu|

Special Connector Input/output powered extension units/blocks
é)ema conversion Special function blocks
adapter / adapter A 9
4 Al
! =33
! m m m m S2a
! : = % % % A 338
| FX3c Series  [IR=SClE IR Inpg\f\/lcélrjé%ut gz i 28 2] S
i main unit o7 i O3 pow . o3 o3 £5
! ~5 ~ & iextensionunitsi * & =35 33
i S o
i S = S S 2
For the dimensions of each product, refer to the .
external dimensions. >50mm (1.97") 1 0
' 5
=
=
é.
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8.2.2 2-stage layout

In the case of a 2-stage layout, connect the first stage and the second stage with the extension cable.
When an extension block is connected at the top of the second stage, FX2N-CNV-BC (connector conversion

adapter) is necessary.

1. When an input/output powered extension unit is connected at the top of the 2nd stage

Special Connector Input/output powered extension
adapter conversion units/blocks
R / adapter Special function blocks

: fm m
A i i x x
. | FX3G Series =2 0} = 0]
i main unit i %g g’rg
! i3 3

For the dimensions of
each product, refer to the
external dimensions.

m m m
Input/output o & o= o X
/ powered ] g ] 3 8 g
Extension cable extension units™| = g. P g. =2
-FXoN-65EC =} ] =1
(Fef&mgnaggsg ) For the dimensions of each product,
(300mm(11.81")) refer to the external dimensions. > 50mm (1.97")

*1.  Including FX3u-1PSU-5V

2. When an input/output extension block or a special function block is connected at the top of
the 2nd stage

7 Special Connector Input/output powered extension

Y aé’ pter conversion units/blocks

/ g / adapter Special function blocks

y m m

1 EA x x

7 . FX3G Series =2 T = T

7 main unit ;g. gg.

7 5 =}

Z For the dimensions of

: each product, refer to

7 the external dimensions.

2 FX2n-CNV-BC o

7 m m

7 o % Input/output o X o %

Y 8 powered S 3 g%

/| Extension cable "G [jextensionunitsi *& i *&.

)| ‘FXoN-65EC > > >

7 (650mm(25.59")) For the dimensions of each product,

7 .86%\1-305(1) 81") refer to the external dimensions. > 50mm (1.97")
7 mm . 4 = .

*2. Except for the FX3U-4LC or FX2N-8AD
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8.3 Examination for Installing Method in Enclosure

UOIJONPOJIU| e

Examine the installation location of PLC in consideration of the environmental conditions (generic
specifications).

N

8.3.1 Installing methods

The PLC can be installed by the following two methods.

SsauwieN ped
pue seines

1. 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 8.4.

w

uonoNpoU|
1onpoid

2. Direct installing (with screws)

* The PLC can be installed directly in the enclosure with M4 screws. 4
— For the mounting hole pitch, refer to Section 8.5.
w
3
8.3.2 Cautions on examining installing method g
g.
— Refer to Section 8.2. @
1. Cautions when FX3u-4LC or FX2N-8AD is used 5
When the system is laid out in two stages, do not mount the FX3uU-4LC or FX2N-8AD at the start of the second oTs
stage, or else the FX2N-CNV-BC cannot be secured properly. §-§- @l
» gg
8.3.3 Examples of installation =
1. Example of installation on DIN rail 6
1 to 2mm (0.04" to 0.08") g%’
g3
FX3c Series [| FXon- || FXon- s
mainunit || 16EX [[ 16EYT
DIN rail 7
23
1to 2mm c<:3
(0.04" to 0.08") ™ Extension cable %g
. <— -FXoN-65EC g
FX2n-CNV-BC™! -FXoN-30EC ’

FXon- T[] FXan- DIN rail
16EX [| 64CL-M

(+ indicates an M4 screw.)

uonejjelsu|

*1.  FX2N-CNV-BC can be installed directly in the enclosure but cannot be installed on the DIN rail.
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2. Example of direct installation
1 to 2mm (0.04" to 0.08")

+ + +
FXsc Series [| FXon- || FXoN-
main unit 16EX 16EX
+ + +
1to 2mm
(0.04" to 0.08) Extension cable
FX2N-CNV-BC T T ‘FXoN-65EC
‘FXoN-30EC
+ FXoN- | FX2N-
+ 16EX 64CL-M
+ + (+ indicates an M4 screw.)

3. Example of combination of installation on DIN rail and direct installation

As shown in the following example, when the main unit is installed on the DIN rail, the extension devices
connected with the extension cable can be installed directly in the enclosure.

1to 2mm (0.04" to 0.08")

FX3c Series [| FXon- || FXon-
; mainunit || 16EX [| 16EYT
DIN rail
1to 2mm
(0.04" to 0.08") ™ Extension cable
. ‘FXoN-65EC
FX2N-CNV-BC™ T i ‘FXoN-30EC
+ FX2N- FX2N-
+ 16EX [| 64CL-M
+ + (+ indicates an M4 screw.)

*1.  FX2N-CNV-BC can be installed directly in the enclosure but cannot be installed on the DIN rail.
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8.4 Procedures for Installing on and Detaching from DIN Rail 5
o
The main unit can be installed on a DIN46277 rail (35 mm (1.38") wide). g
8.4.1 Preparation for installation 2
. . . 5a
1. Connecting extension devices 22
Some extension devices must be mounted on the main unit before the unit is installed in the enclosure. § z
* Mount the special adapter or connector conversion adapter (FX3G-CNV-ADP) on the main unit before ‘2
installing the main unit to the enclosure.
+ Mount the input/output powered extension units/blocks and the special function blocks in the enclosure 3
after installing the main unit in the enclosure. =3
o a
* The expansion boards/memory cassette and the display module can be fitted to the main unit after it is gci
installed. =
» The battery can be replaced while the main unit is installed in the enclosure.
However, when the expansion board, display module, memory cassette or connector conversion adapter is 4
attached, remove the respective device.
— For the replacement method, refer to Chapter 22. ?‘f
2. Affixing The Dust Proof Sheet g
The dust proof sheet should be affixed to the ventilation port before beginning the installation and wiring work. @
— For the affixing procedure, refer to the instructions on the dust proof sheet.
Be sure to remove the dust proof sheet when the installation and wiring work is completed. D=
o@D
SR
(X
S3
&3
%
g3
s
zE

uonejjelsu|

Bunim
Aiddng Jamod

Buipy indu;y € pue uoneredaly €O

-_—

107



FX3G Series Programmable Controllers 8 Installation In Enclosure
User's Manual - Hardware Edition 8.4 Procedures for Installing on and Detaching from DIN Rail

8.4.2

Installation of main unit

The main unit must be installed before installing a special adapter or connector conversion adapter on the
enclosure.
— For the connection procedure, refer to Subsection 8.6.3 and Subsection 8.6.4.

Push out all DIN rail mounting hooks (A in the
right figure).

FXaa-40M

Fit the upper edge of the DIN rail mounting
groove (B in the right figure) onto the DIN rail.

Lock the DIN rail mounting hooks (C in the following figure) while pressing
the PLC against the DIN rail.

FX36-40M FX36-40M

Ao

YY)
s s
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8.4.3

Installation of input/output powered extension unit/block and special function block

Push out the DIN rail mounting hook (A in the right fig-  Rearpanel  Rear panel
ure) of the input/output extension block.

* For input/output powered extension units, 8-point type input/output
extension blocks (except for the FX2N-8EYR-S-ES/UL) and special
extension units/blocks, this operation is unnecessary.

Fit the upper edge of the DIN rail mounting groove (B
in the right figure) onto the DIN rail.

Push the product against the DIN rail.

» Keep agap of 1 to 2 mm (0.04" to 0.08") between the products.

Connect the extension cable.
— For the procedures on connecting the extension cable, refer to Subsection 8.6.5.
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8.4 Procedures for Installing on and Detaching from DIN Rail

8.4.4

Removal of main unit

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

Gradually loosen the left and right terminal block

mounting screws (B in the right figure), and
remove the terminal blocks.

— For anchoring of the terminal block, refer to Subsection 9.1.2.

Disconnect the extension cables and the con-

necting cables (including expansion board and
special adapters).

Insert the tip of a flathead screwdriver into the

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

Push in the DIN rail mounting hooks (E in the
right figure).

» For input/output powered extension units, 8-point type input/output
extension blocks (except for the FX2N-8EYR-S-ES/UL) and special
function blocks, this operation is unnecessary.

1 B
OFfe:
o]
FX36-40M
I () T O
I IP T f— I B
A——L
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8.5 Procedures for Installing Directly (with M4 Screws) 5
The product can be installed directly in the enclosure (with screws). s
Point 2
Position the holes so that there is a gap of 1 to 2 mm (0.04" to 0.08") between the products.

. . . P =

8.5.1  Hole pitches for direct mounting &g
The product mounting hole pitches are shown below.

For the pitch that varies depending on the product, refer to the table. 3
1. Main unit (A) 5D
. . =e)
Unit: mm (inches) %g
4(0.16") W 4(0.16") Model name Mounting hole pitch(W) 5]
N e le
1T N FX3G-14MR/ES
FarY
@ R FX3G-14MT/ES 4
Qs FX3G-14MT/ESS
A IR FX3G-14MR/DS g
©o| & FX3G-14MT/DS g
Qi—T FX3G-14MT/DSS g
=~ 82 (3.23") 2
o FX3G-24MR/ES
S FX3G-24MT/ES 5
~ FX3G-24MT/ESS
ou<g
FX3G-24MR/DS 283
s34
FX3G-24MT/DS &3 s
A |FX3G-24MTIDSS ~3
FX3G-40MR/ES
FX3G-40MT/ES 6
FX3G-40MT/ESS
122 (4.81") Q&
FX3G-40MR/DS 52
«Q
FX3G-40MT/DS =
FX3G-40MT/DSS S
FX3G-60MR/ES
FX3G-60MT/ES 7
FX3G-60MT/ESS =
167 (6.58") &3
FX3G-60MR/DS 2s
(@)
FX3G-60MT/DS fgf_%
FX3G-60MT/DSS g=
2. Special adapter (B)
Unit: mm (inches) =
7]
2-5" Model name Mounting hole pitch(W) g,=’
(0.1") W g
FX3U-4AD-ADP S
% FX3U-4DA-ADP
L FX3U-3A-ADP
P~ FX3U-4AD-PT-ADP
5| FX3U-4AD-PTW-ADP 15.1 (0.6")
Bi®y B |FX3U-4AD-PNK-ADP =D
e FX3U-4AD-TC-ADP 32
A= FX3U-232ADP(-MB) o
i FX3U-485ADP(-MB) §
O v FX3U-ENET-ADP 20.5 (0.89") =

-_—
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8.5 Procedures for Installing Directly (with M4 Screws)

3. Input/output powered extension unit (C or D)

5 5
(0.2") w (0.2%)
o o
$ |~
C 3o
8|
o
5 5
02)  w (02
o e
@ &
o) i
D S
8
© @

(0.16" W
S

$ —~ —~
/i
Eige
ol o
[celiNe))

L&)

20 20
(0.87") (0.87")
I

$7 —_~ ~

Figls
oo
[celNe>]

Q}i

Unit: mm (inches)

Model name

Mounting hole pitch(W)

FX2N-32ER-ES/UL
FX2N-32ET-ESS/UL
Cc FX2N-32ER
FX2N-32ET
FX2N-32ES

140 (5.52")

FX2N-48ER-ES/UL
FX2N-48ET-ESS/UL
FX2N-48ER
FX2N-48ET

D FX2N-48ER-DS
FX2N-48ET-DSS
FX2N-48ER-D
FX2N-48ET-D

172 (6.78")

FX2N-48ER-UA1/UL

210 (8.27")

Unit: mm (inches)

Model name

Mounting hole pitch(W)

FX2N-8ER-ES/UL
FX2N-8ER
FX2N-8EX-ES/UL
FX2N-8EX
FX2N-8EX-UA1/UL
FX2N-8EYR-ES/UL
FX2N-8EYT-ESS/UL
FX2N-8EYR
FX2N-8EYT
FX2N-8EYT-H

39 (1.54")

FX2N-8EYR-S-ES/UL
FX2N-16EX-ES/UL
FX2N-16EX
FX2N-16EX-C
FX2N-16EXL-C

F FX2N-16EYR-ES/UL
FX2N-16EYR
FX2N-16EYT-ESS/UL
FX2N-16EYT
FX2N-16EYT-C
FX2N-16EYS

Refer to the figure shown
left.
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5. Special function unit/block (G, H, I, or J)

Unit: mm (inches)

Model name Mounting hole pitch(W)

(0.16")

4 4
(0.16") 75(2.96") (0.16")
aTr T

&

80 (3.15")
90 (3.55")

SN
i

4 82 4
(0.16")  (3.23")

(0.16")

i
<

FX3U-128ASL-M
FX3U-32DP
FX2N-2AD
FX2N-2DA
FX2N-64CL-M
FX2N-32CCL

39 (1.54")

FX3U-4AD
FX3U-4DA

G FX2N-4AD
FX2N-4DA
FX2N-4AD-PT
FX2N-4AD-TC
FX2N-5A
FX2N-2LC
FX3U-16CCL-M
FX3U-64CCL
FX3U-1PSU-5V

51 (2.01")

98 (3.86")
105 (4.14")

Refer to the figure shown

H FX2N-16CCL-M
left.

|

FX2N-20PSU 52 (2.05")

FX2N-8AD 67 (2.64")

Refer to the figure shown

J FX3U-4LC left.

8.5.2 Example of mounting hole pitches
151 18.6 . 26 26 46 )
(0.6") (0.74") 122(4.81") (1.03") (1.03") (1.82") 172(6.78") Unit:mm (inches)
T
g
i i N i$‘ ''''''''''''''''''''' I ‘:*:‘——@—:H:g::{:[@—::::::::%ﬂ;f*
i Loai i n U i
l o< ¥ b l: i
: LS ¥ ¥ | EARNIR::
B 3! A OF G c RIRIE
N ¥ H H 2 B
A i 1 i |
i i - i oS 1: :T - @fff%:ﬁ;f;f;i{’:,&;f;f;f;f;f;f;f;f;f;ﬁfij;,
o e B B
2* 2* 2*(0.08"
(0.08") (0.08"
FX3u-232ADP(-MB)  FX3G-40MT/ES FX2N-16EX  FX2N-64CL-M FX2N-48ER

* The gap between products is 2 mm (0.08").
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8.5.3

Installation of main unit

8.54

Mount the special adapters and connector conversion adapter (FX3G-CNV-ADP) on the main unit before
installing the unit in the enclosure.
— For the connection procedure, refer to Subsection 8.6.3, Subsection 8.6.4.

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 and number of screws depend on the product.
Refer to the external dimensions diagram.
— For the external dimensions, refer to Section 4.6.

Installation of input/output powered extension unit/block and special function block

Make mounting holes in the mounting surface Rear panel Rear panel

according to the external dimensions diagram. @DG

Push in the DIN rail mounting hook (A in the right
figure) of the input/output extension block.

If the DIN rail mounting hook is not pushed in, the screw hole is
covered, and the block cannot be mounted.

For input/output powered extension units, 8-point type input/
output extension blocks (except for the FX2n-8EYR-S-ES/UL)
and special function blocks, this operation is unnecessary.

Fit the input/output extension block (B in the

right figure) based on the holes, and secure it
with M4 screws (C in the right figure).

The positions and number of screws depend on the product.
Refer to the external dimensions diagram.
— For the external dimensions of the input/output
powered extension unit, refer to Chapter 15.
— For the external dimensions of the input/output
extension block, refer to Chapter 16.
— For the external dimensions of the special function
blocks, refer to Chapter 18.
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8.6 Connecting Methods for Main Unit and Extension Devices 5
This section explains the connecting methods for extension devices. s
8.6.1 Connection of extension devices 2
The connecting method varies depending on the combination of the products, i.e. the main unit, expansion °§§
board, special adapters, input/output extension blocks and special function blocks. gz)g
The connecting methods are explained with the following configuration examples. g =
=)
o
Example of configuration
Connector FX2N/FX3u 3
Special conversion Expansion Series S5
adapter adapter board extension blocks 538
I 11 10 11 1 g5
59
:
FX3G Series e e e
main unit il il _ 4
2
l Il | | 1 Il | ]
Connecting  Connecting Connecting  Connecting Connecting §
method C method B method A method D method E =
=)
w
FX2N/FX3u FX2N Series input/output FX2N/FX3u
Series owered extension unit Series S&a
Extension cable extension blocks P extension blocks %g. 3
"FXON-B5EC ' I | ' 833
-FXON-30EC 23
p— — p— FX2N Series —
= E)IEIZ\’}I-BC - — | Input/output powered | —
—— — — extension unit — 6
Q2
| — | | | | 52
Connecting Connecting Connecting e3
method F method G method H S
S
L=
co
=N
~0
zZs
@

uonejjelsu|
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8.6.2

Connecting method A - connection of expansion board

This subsection explains how to connect the expansion board to the main unit.
The FX3G-40MT/ES is used as the main unit in this example.

Remove the top cover (A in the right

figure) from the front face of the main
unit.

Attach the provided side cover (B in the right
figure) as shown in the right figure.

Caution

- Attachment of the side cover is not necessary when
connecting the expansion board only under the top cover (S)
of a 40/60-point type main unit.

- FX3G-4EX-BD, FX3G-2EYT-BD, FX3G-8AV-BD cannot attach
in the top cover (S) side of a main unit.

Connect the expansion board to the option
connector (C in the right figure).

Fix the expansion board (E in the right figure)

with provided M3 tapping screws (D in the
right figure) to the main unit.

+ Tightening torque : 0.3 to 0.6 N°m
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8.6.3 Connecting method B - connection of connector conversion adapter =
o
1. This paragraph explains how to connect the connector conversion adapter to the main unit. g
The FX3G-24MT/ES is used as the main unit in this example.
Remove the top cover (A in the right figure) o
- - - L @
and peripheral device connector cover (B in zzjg
the right figure) from the front face of the 2e
main unit. a
zD
=e)
Caution %5
The peripheral device connector cover has the possibility of .
being damaged when removed. Please remove by pressing on
the attaching tab (a in the figure to the right). 4
&
g
S
Attach the provided side cover (C in the right
figure) as shown in the right figure. )
ou<g
g2
83
82
[@X)
S2
£3
Connect the connector conversion adapter to the 5 g
option connector (D in the right figure) as shown A 7
in the right figure, and fix it with provided M3
tapping screws (E in the right figure). B g3
» Tightening torque : 0.3 to 0.6 Nem 'Q gé

uonejjelsu|

Fix the connector conversion adapter (F in the

right figure) with provided M3 tapping screws §§
(E in the right figure) to the main unit. g
« Tightening torque : 0.3 to 0.6 N°m <

1

Buipy indu;y € pue uoneredaly €O

117



FX3G Series Programmable Controllers 8 Installation In Enclosure
User's Manual - Hardware Edition 8.6 Connecting Methods for Main Unit and Extension Devices

2. This paragraph explains how to connect the connector conversion adapter to the main unit.
The FX3G-40MT/ES is used as the main unit in this example.

Remove the top cover (A in the right figure)

and peripheral device connector cover (B in
the right figure) from the front face of the main
unit.

Caution

The peripheral device connector cover has the possibility of being
damaged when removed. Please remove by pressing on the
attaching tab (a in the figure to the right).

Connect the connector conversion adapter to

the option connector (C in the right figure) as
shown in the right figure, and fix it with provided
M3 tapping screws (D in the right figure).

« Tightening torque : 0.3 to 0.6 N°m

Fix the connector conversion adapter (E in the

right figure) with provided M3 tapping screws
(D in the right figure) to the main unit.

« Tightening torque : 0.3 to 0.6 N°m
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8.6.4 Connecting method C - connection of special adapter 5
o
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. >
Slide the special adapter connecting hooks 2
(A in the right figure) of the main unit. g8
£3
2w
* 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." 3
(This applies to the following steps.) =T
g
éﬁ_ﬂ
Connect the special adapter (B in 4
the right figure) to the connector é’
conversion adapter as shown in the g
right figure. g
Slide the special adapter connecting 5
hooks (A in the right figure) of the ovs
connector conversion adapter to -1
secure the special adapter (B in the “3s
right figure). =
Caution 6
When using the FX3U-ENET-ADP, connect it to the last adapter position (leftmost position). cg?"(f,,'j
&3
g.
8.6.5 Connecting method D - connection of powered extension units/blocks to main unit 7
The procedures for connecting an powered extension unit/block to the main unit are explained below. ey
. . <o
Remove the extension device connector =g
cover (A in the right figure) on the right side 7

of the main unit.

uonejjelsu|

Connect the extension cable (B in the right

figure) from the extension block to be con-
nected (right side) to the extension device

§'U

connector of the main unit. 5
* When connecting FX2N Series input/output powered extension unit or FX3u-1PSU-5V, connect the unit to é’
be added (right side) and the existing unit (main unit) with the supplied extension cable. <
Fit the extension device connector cover (A in the right figure). 1

Buipy indu;y € pue uoneredaly €O
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8.6.6 Connecting method E - connection of powered extension units/blocks
This subsection explains the procedures for connecting FX2N Series input/output powered extension units/
blocks or FX2N/FX3U Series special function blocks.
Remove the top cover (B in the right figure)
of the existing unit/block (left side) (A in the
right figure).
* When connecting FX3u-1PSU-5V, remove the top cover of
FX3u-1PSU-5V.
Connect the extension cable (C in the above figure) of the block to be con-
nected (right side) to the existing unit/block (A in the above figure).
* When FX2N Series input/output powered extension units or FX3U-1PSU-5V units are connected, connect
the unit to be added (right side) and the existing unit (left side) with the supplied extension cable.
Fit the top cover (B in the above figure)
8.6.7 Connecting method F - connection of extension cable and FX2N-CNV-BC

This subsection explains the procedures for connecting an extension cable and FX2N-CNV-BC to the
extension cable of the powered extension unit/block.

Separate the case of FX2N-CNV-BC into two
pairs as shown right.

To separate the case, use a precision flathead screw-
driver.

Slightly insert the tip of the screwdriver into the part A
shown in the right figure, and the hook (B in the right fig-
ure) will come off (4 places).

Connect the extension cable on the
upstream side (C in the right figure).

Connect the extension cable on the down-
stream side (D in the right figure).

Fit the upper cover (E in the right figure) PR IoEe
and the lower cover (F in the right figure),
and press down the upper cover until it is

hooked.
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8.6.8 Connecting method G - connection of input/output powered extension unit 5
This subsection explains the procedures for connecting an input/output powered extension unit. §
Remove the top cover (A in the right figure) 2
on the left side of the input/output powered
extension unit. SF
Zz5
Connect the connector of the provided
extension cable (B in the right figure) to the _3
extension connector of the unit/block on 23
the upstream side (left side). 58
Connect the connector of the extension 4
cable (supplied) (B in the right figure) to the g
extension connector of the input/output S
powered extension unit to be added. 5
Fit the top cover (A in the right figure). o5
8.6.9 Connecting method H - connection of extension block to input/output powered (S
extension unit se
es3
This subsection explains the procedures for connecting an extension block to an input/output powered %‘
extension unit.
Remove the extension connector cover (A in 27_
the right figure) on the right side of the input/ 82
output powered extension unit. 52
zs

Connect the extension cable (B in the right

figure) from the extension block to be added
(right side) to the extension connector of the
input/output powered extension unit.

oo, \ \
=

o)
g

/ 2
2
2
2
2
2
%

QUMMM

Fit the extension connector cover (A in the right figure).

=37

* When connecting FX3U-1PSU-5V, read "input/output powered extension unit" as the unit. 35§
» =3

* When connecting FX2N Series input/output powered extension unit FX3U-1PSU-5V, connect the unit to be ;é%
added (right side) and the existing unit (main unit) with the supplied extension cable or the optional <3
extension cable. 10

=
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9.

Preparation for Wiring and Power Supply Wiring
Procedures

DESIGN PRECAUTIONS AWARNING

* 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) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of
extension blocks. If an overload 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, triac 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
100mm (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 NG

+ 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.

WIRING PRECAUTIONS AWARN I NG

* 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.
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WIRING PRECAUTIONS AC AUTION

* Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension units.
Doing so may cause damage to the product.

+ Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the main unit and extension units with a

uonoNpoU|

N

wire 2 mm? or thicker.

Do not use common grounding with heavy electrical systems (refer to section 9.3).
* Do not wire vacant terminals externally.

Doing so may damage the product.
« 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.
» 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.
* When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.

saweN Jed
pue sainjes

w

Failure to do so may cause fire, equipment failures or malfunctions. % g
* Make sure to properly wire the FX3G Series main unit and FX2N/FX3U Series extension equipment in accordance with the following g' s

precautions. 5

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.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24") or less). Make sure that the screwdriver 4

does not touch the partition part of the terminal block. 1)

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

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. a

- 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. o<
. ) ) . . ) . o DD
* Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions. =S54
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. ) a%
- The disposal size of the cable end should follow the dimensions described in the manual. L 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
=h
<3
8
=
=3
cO
S C
=g
zZs
2
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9.1

Preparation for Wiring

9.1.1

Wiring procedures

9.1.2

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 9.2.

Wire the power supply terminals.

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

In the case of DC power supply 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 9.4 and Section 9.5.

Wire the ground terminal [[ £ ]] at a grounding resistance of 1002 or less
(Class D).

Connect a class D ground wire to the terminal.
— For details, refer to Section 9.3 and Section 9.4.

Wire the input [X] terminals.

For a type (24V DC input type) common to sink/source input, select sink or source input by the fol-
lowing connection.

In the case of AC power supply 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 supply 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 10.

Wire the output [Y] terminals.

Connect loads to the terminals.
— For details, refer to Chapter 12.

Removal and installation of quick-release terminal block

Removal Unscrew the terminal block mounting screws [both right and left screws] evenly, and remove the
terminal block.

Installation Place the terminal block in the specified position, and tighten the terminal block mounting screws
evenly [both right and left screws].
Tightening torque 0.4 to 0.5 Nem
Do not tighten the terminal block mounting screws with a torque outside the above-mentioned
range. Failure to do so may cause equipment failures or malfunctions.
*Pay attention so that the center of the terminal block is not lifted.
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9.2 Cable Connecting Procedures

9.2 Cable Connecting Procedures
For cable connection, a terminal block or a connector is used. The cable connecting procedures are
explained below.

9.2.1 Input/output terminal block (power supply and input/output wiring)

For the main unit, FX2N Series input/output powered extension units/blocks and FX2N/FX3U Series special
function blocks, an M3 or M3.5 screw terminal block is used.

Applicable products

Product type

Model name

Main unit

All models of FX3G Series main units

Input/output powered extension unit

All models of FX2N Series input/output powered extension units

Input/output extension block

All models of FX2N Series input/output extension blocks
(except for the FX2N-16EX-C, FX2N-16EXL-C and FX2N-16EYT-C)

Extension power supply unit

FX3U-1PSU-5V

Special function block

Refer to the manual for each product.

FX Series terminal block

All models

Power supply unit

FX2N-20PSU

. Terminal block screw size and tightening torque

The size of the terminal screws for each product is shown below.
For the solderless terminals, refer to the following page.

Product Terminal screw Tightening torque
Main unit
FX2N Series input/output powered extension units M3
FX2N Series input/output extension blocks 0.5t0 0.8 Nem
FX3U-1PSU-5V
FX Series terminal block, FX2N-20PSU M3.5
Special function block Refer to the manual for each product.
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9.2 Cable Connecting Procedures

3. Wire end treatment
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.

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

In the case of M3 terminal screw

* When one wire is connected to one terminal

Terminal Crimp

¢ 3.2(0.13") screw terminal
6.2mm(0.24") ﬁ
or less R
3.2(0.13"
6.2mm(0.24") 7 Terminal
or less R
<Reference>
Terminal manufacturer Type No. Applicable cable Certification Pressure bonding tool
FV1.25-B3A AWG22 to 16
J.S.T. Mfg. Co., Ltd. UL Listed YA-1 (J.S.T. Mfg. Co., Ltd.)
FV2-MS3 AWG16 to 14

« When two wires are connected to one terminal’!

$ 3.2(0.13")

6.2mm(0.24") 7 y Terminal Crimp
or less @"’ screw  terminal
— 6.3mm(0.25")
or more
3.2(0.13"
6.2mm(0.24") 7 = B Fegiifle]
or less “. 6.3mm(0.25")
e—'&
or more
<Reference>
Terminal manufacturer Type No. Applicable cable Certification Pressure bonding tool
JJ.S.T. Mfg. Co., Ltd. FV1.25-B3A AWG22 to 16 UL Listed YA-1 (J.S.T. Mfg. Co., Ltd.)

.

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.
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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In the case of M3.5 terminal screw
* When one wire is connected to one terminal

UOIJONPOJIU| e

. Terminal Crimp
¢ 3.7(0.15") screw  terminal
6.8mm(0.27") 7

or less N

N

¢ 3.7(0.15")
6.8mm(0.27") 7 Terminal
or less \

saweN Jed
pue sainjes

* When two wires are connected to one terminal

w

3.7(0.15")

6.8mm(0.27") 7 Terminal Crimp
or less . screw  terminal

6.0mm(0.24")
] or more

¢ 3.7(0.15")

6.8mm(0.27") 7 =K Terminal

or less "7 6.0mm(0.24")
or more
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9.2.2 Input/output connectors

The input/output connectors of FX2N Series input/output extension blocks (connector type) conform to MIL-C-
83503.
Prepare the input/output cables, referring to the following tables.

1. Applicable products

Classification Model names
Input/output extension blocks FX2N-16EX-C, FX2N-16EXL-C, FX2N-16EYT-C

2. Preparation of input/output connectors

1) Compliant connectors (commercially available connectors)
Use 20-pin (1-key) sockets conforming to MIL-C-83503.
In advance, make sure that no interference is caused with peripheral parts, such as the connector cover.

2) Input/output cables (our options)
Input/output cables with attached connectors are available.

Model names Length Description Shape

» Single wire (Wire color: red)

FX-16E-500CAB-S 5m(10’4") | General-purpose input/output cable - PLC side: A 20-pin connector

FX-16E-150CAB 1.5m(4'11")
FX-16E-300CAB 3m(9'10")
FX-16E-500CAB 5m(10°'4")
— For the connection with FX Series terminal block,
FX-16E-150CAB-R | 1.5m(4'11") | refer to the following chapter.
FX-16E-300CAB-R 3m(9'10") — [20. Terminal Block]
(10'4")
-5m(4'11")
(910"

» Flat cables (with tube)

Cables for connecting FX Series terminal block | A 20-pin connector at both ends

and input/output connector

* Round multicore cables
* A 20-pin connector at both ends

FX-16E-500CAB-R 5m(10'4"
FX-A32E-150CAB | 1.5m(4'11"
FX-A32E-300CAB 3m(9'10"

+ Flat cables (with tube)

* PLC side: Two 20-pin connectors in 16-

Cables for connecting A Series Model A6GTBXY36 point units.

connector/terminal block conversion unit and |+ Terminal block side: A dedicated

FX-A32E-500CAB 5m(10'4") input/output connector type connector . '

*  One common terminal covers 32 input/
output terminals.

3) Connectors for making input/output cables by users (our options)
The users should prepare the electric wires and pressure bonding tool.

Model name and composition of input/output connector AR AEE RE D (AR £
recommended) and tool
GO e G Details of part Electric wire size Pressure bonding tool
(made by DDK Ltd.) (made by DDK Ltd.)
-pi 2 B - Mai
FX2C-I/O-CON for flat cable | O-P®®® | Solderless connector FRC2-A020-308 | AWG28 (0.1mm?®), | 357.-4674D: Main body
set 1.27 pitch, 20-core | 357J-4664N: Attachment
. 5-piece |Housing HU-200S2-001 2
FX2C-1/0-CON-S for bulk wire set Solderless contact HU-411S AWG22 (0.3mm?) | 357J-5538
. 5-piece | Housing HU-200S2-001 2
FX2C-1/0-CON-SA for bulk wire set Solderless contact HU-411SA AWG20 (0.5mm?) | 357J-13963

4) Certified connectors (commercially available connectors)
Connectors made by DDK Ltd. shown in ltem 3).
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9.2.3

Terminal block for Europe [expansion board and special adapters]

The expansion board and special adapters of a terminal block type have terminal blocks for Europe.

. Applicable products

Classification Model names

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,

Special Adapters FX3U-4AD-PTW-ADP, FX3U-4AD-PNK-ADP, FX3U-4AD-TC-ADP

. Compliant electric wires and tightening torque

Electric wire size Tightening
(stranded wire/solid wire) torque End treatment
2 * Remove the coating of the stranded wire, twist the core wires,
One electric wire 0.3t0 0.5 mm _g :
(AWG22 to 20) and connect the wires directly.
— * Remove the coating from the solid wire, and connect the wire
Two electric wires | 0.3 mm? (AWG22) x2 directly.

022 10 0.25 Nm Bar terminal with insulating sleeve

0.3 to 0.5 mm?2 (recommended product)
Bar terminal with | (AWG22 to 20) Al 0.5l—8WH : Phoenix Contact Co., Ltd
insulating sleeve | (Refer to the following outline +  Caulking tool .

drawing of bar terminal.) CRIMPFOX 6™' : Phoenix Contact Co., Ltd

(CRIMPFOX 6T-F 2 : Phoenix Contact Co., Ltd)

*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 o Stranded wire/solid wire
- Twist the ends of stranded wires tightly so that loose wires will not
stick out. ilm

ksl

- Do not solder-plate the electric wire ends.

9mm
+ Treatment using bar terminal with insulating sleeve (0.36")
It may be difficult to insert the electric wire into the insulating sleeve e Bar terminal with insulating sleeve
depending on the thickness of the electric wire sheath. Select the Insulating sleeve  Contact area
electric wire referring to the outline drawing. \ (Crimp area)
<Reference> zé N
Manufacturer Model names Caulking tool 7 — 8mm
0.32"
CRIMPFOX 6" 2.6mm (
Phoenix Contact Co., Ltd Al 0.5-8WH . 0.11" "
oeniomact=o (or cRMPFOX6T-FY (1T 14mm(0.56")

*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.

Note :
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 )
. . ; With
the table above, use the following screwdriver or appropriate replacement straight tip
(grip diameter : approximately 25 mm(0.98")).
<Reference> 0.4mm 2.5mm
(0.02") (0.1")
Manufacturer Model names e S

Phoenix Contact Co., Ltd SZS0.4x25
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9.24

Grounding terminal of the FX3G-485-BD-RJ

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

. Applicable cables

Electric wire size
AWG 20 to 16

. 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. 6 mm
(0.24")

. 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.
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
Phoenix Contact Co., Ltd SZF 1-0.6x3.5

130



FX3G Series Programmable Controllers 9 Preparation for Wiring and Power Supply Wiring Procedures

User's Manual - Hardware Edition

9.2 Cable Connecting Procedures

9.2.5

Grounding terminal of the FX3U-ENET-ADP

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

. Applicable cables

Electric wire size

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

. 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")

. 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 0.6%3.5x100 9008330000
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9 Preparation for Wiring and Power Supply Wiring Procedures
9.3 Grounding

9.3

Grounding

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

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

Other Other Other
P’I:C equip\ment P’I:C equipment PrI:C equip\ment
I I T~— —1
Independent grounding Shared grounding Common grounding
Best condition Good condition Not allowed

Extension devices of PLC (except expansion board and special adapter)

I PLC I

i Special Expansion . . Input/output Special ] Other

| Main unit . . ) | }

] adapter board extension unit || extension | .| equipment
Y " D) | )

B
!
|
i
i
i
i
i
i
|
!
!
|
i
i
I
!
|
i
|
N
!
|
1 —

Independent grounding
= —

- Class D grounding
(grounding resistance : 100Q or less)

« Use ground wires thicker than AWG14 (2 mm?).
» Position the grounding point as close to the PLC as possible to decrease the length of the ground wire.
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9.4 Examples of External Wiring [AC Power Supply Type]

9.41 Example of input/output wiring with 24V DC service power supply

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

AC power supply of
100 to 240V
©

Breaker

Power ON

MC
T ®

In the case of sink input wiring MC Emergency

[ stop

Main unit

Class D
grounding

-

MC MC

y )

Power supply for loads

_¢_____-
1

i -i connected to sequencer
________________________ Ly joutput terminals |
1
i As for the details of
i emergency stop, see
i "DESIGN PRECAUTIONS"
' : ! at "Safety Precautions”
: ! ! I field.
! 1
l In the case of source input wiring
X7 | !
1
Input 1
impedance E_
[come}
\_%,7@_.: —
; i Fuse
L foond
5V|0V|24V E; Y2 Load
i — *3
Input extension block s/S

Dl
X0
24V

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

*2 The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.

*3 Connect the 24V terminal (in the case of sink input) or the 0V terminal (in the case of source input) to
the S/S terminal on the input extension block.

5V(0V

133

s90IAe(Q
lessyduad

-_—

uonoNpoU|

uopeinbyuo)

"SON Jlun “SON

fiddng Jamog

Buuipy ndu; €@ pue uonesedaig

UOIJONPOJIU| e

N

salweN Led
pnpoid € pue seines

suoneoynads

pue uoisiep, €N

woisks O)

ndnopndu; =~

uoneyeisu; OO




FX3G Series Programmable Controllers 9 Preparation for Wiring and Power Supply Wiring Procedures
User's Manual - Hardware Edition 9.4 Examples of External Wiring [AC Power Supply Type]

9.4.2 Example of sink input [-common] wiring

An example of sink input [-common] wiring is given below. When connecting input/output powered extension
units/blocks, carefully check the signal names on the terminal block because the sink and source input type
units/blocks and the sink input type units/blocks vary in signal names on the terminal block.

Sink and source input type AC power supply of

%4 100 to 240V
Special adapter [547] (~)
svjovaay " P 2 {>)
= | \ Breaker
24-
— I
— P Class D Power supply ON
Main unit - grounding
~ L — PL
—_ =L = L MC
| | — N = 3 ®
----——S/S MC
Sink and sviovizav —— : Emergency
source ov re- . ] stop
input 24V 5
T—T v *3 service
Input extension ’ | power MC MC
svjov|2av block LS/S supply
- output
I—T 4 ,\JI DC
Special function [5, power
block "L - supply
5V[0V|24V 24- f@ I],e
— DC AC
Input / output powered extension unit |*1 Power supply for loads to
~ X % be connected to PLC
I L = output terminals
— i'"'—'N' """"" 1T T2avDe ' |
. ———] — 1 .
Sink and sviov|24v i |S/S] service ! As for the details of
source L0V power i emergency stop
input —1{24V supply ! operation, see "DESIGN
type — e WIB)©)] 5 _ output 1 PRECAUTIONS" at
9 *3 A "Safety Precautions" field.
Input extension
**.S/S 1
5V[0V|24V block
R — s | | | pogemmpem-mmm-mpmepem-mmmmemmmmes :
Special function 24+ 24V DC H
block | L service power i
5v|ov |24V 24- g SuPPly output i
i —
Output extension When turning OFF the power, confirm the safety of the
5V|0V|24V block system, and then turn OFF the power of the PLC (including

special extension equipment) at the same time.

*1 Connect the AC power supply to the L and N terminals (in  *5 Do not connect the 24V terminals (24V DC service power
any case of 100V AC system and 200V AC system). supply) of the main unit and the input/output extension unit
Make sure that the power is turned ON at the same time in with each other. Connect the 0V terminal.
the main unit and extension units or earlier in extension *6 Some special extension units/blocks do not have power

units than the main unit. terminals.

As for the details, see "WIRING PRECAUTIONS" at When using an external power supply, turn it ON at the

"Safety Precautions" field. same time with the extension unit or earlier than the
*2 Connect the 24V terminal of the main unit or the input/ extension unit.

output extension unit to the S/S terminal of the input When turning OFF the power, confirm the safety of the

extension block. system, and then turn OFF the power of the PLC (including
*3 In the case of the sink input type, the S/S terminal is used special extension equipment) at the same time.

as the 24+ terminal. *7 The "24V" and "0V" terminals are located on the output terminal
*4 Some special function units/blocks, special adapter do not side.

have the power supply terminal. For details on the terminal layout, refer to Section 4.7.

When using an external power supply, turn it ON at the *8 Do not connect the 24V terminal of the main unit to

same time with the main unit or earlier than the main unit. the 24+ terminal (24V DC service power supply) of

an input/output extension unit.
Connect the 0V terminal to the COM terminal.
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9.4.3 Example of source input [+common] wiring 5
o
o
c
An example of source input [+common] wiring is shown below. =
=)
Sink and source input type AC power supply of
*3 100 to 240V
. i
svlovloay Special adapter [24+ @ 2
T g4
= 28
24- . Breaker z5
~ : _ '* Class D 3a
Main unit "1 grounding Power supply ON “a
~ L = %
L L= <
s - N = PL MC 3
Sink and 5v|0V|24V ----——S/S ’ ® 539
— — S 8
source oV 6 MC Emergency gg
input L 1+g N 7 §2
type 24V 4 R stop :
I 24V DC
i — o service
Input extension [g/g power MC MC
block supply 4
5V|0V|24V output -%)
L | 2
i — . ~|DC g
) - 1° power S
Special function [24+ == \supply @
block [T ] 1 L
5V|0V|24V 24- 5
I @ e oUu<
o @
- DC AC 224
Input / output powered extension unit |*1 835
L Power supply for loads to S
~ I= T be connected to PLC =
0 I ﬁ output terminals
== |
Sink and 5v[ov|24V ~--——8/S _l 24V DC As for the details of 6
source ov . emergency stop 0w
) — service . " S5
input 24V ower operation, see "DESIGN éa’
type T *4 zupply PRECAUTIONS" at e3
:]:[: %o output Safety Precautions" field. §*
Input extension [g/S
block
5V|0V|24V 7
L 25
i — .5 5%
Special function [24+ gg
block [T Z<s
= 2
SV [ov[24v 24- *3 Some special function units/blocks, special adapters do not
i E— have a power supply terminal. 8
- When using an external power supply, turn it ON at the =
Output extension same time with the main unit or earlier than the main unit. &
block When turning OFF the power, confirm the safety of the =
5V|0V|24V system, and then turn OFF the power of the PLC (including S
special extension equipment) at the same time.
Do not connect the 24V terminals (24V DC service power

*1 Connect the AC power supply to the L and N terminals (in ™4
any case of 100V AC system and 200V AC system).
Make sure that the power is turned ON at the same time in )
the main unit and extension units or earlier in extension S
units than the main unit.
For the details, refer to "WIRING PRECAUTIONS" in
"Safety Precautions".
As for the details, see "WIRING PRECAUTIONS" at
"Safety Precautions" field.

*2 Connect the OV terminal of the main unit or extension
unit to the S/S terminal of the input extension block.

supply) of the main unit and the input/output extension unit
with each other. Connect the OV terminal.
Some special extension units/blocks do not have power
terminals.
When using an external power supply, turn it ON at the
same time with the extension unit or earlier than the
extension unit.
When turning OFF the power, confirm the safety of the
system, and then turn OFF the power of the PLC (including
special extension equipment) at the same time.
*6 The "24V" and "0V" terminals are located on the output
terminal side.
For details on the terminal layout, refer to Section 4.7.
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9.44 An external wiring example for the extension power supply unit (sink input [-common])
This example shows a sink input wiring (-common),including the extension power supply unit. When adding
an input extension block, check the signal name on the terminal block since the sink/source type and sink
type differ from each there.

Sink and source input type AC power supply of
*4 100 to 240V
i 547 (~)
svlov2av Special adapter 2J4_T ()
2:1,- \ Breaker
B - - '* Class D
Main unit 1 grounding Power supply ON
~ =L
L | = | L

- — T N = PLOL mc
S r-yry it ®

Sink and 50|24V SISF MG

source oV *6 - Emergency

input 24\ 6 —— stop

type I 24V DC

i E— *0 3 service
Input extension [g/g power MC MC
block supply
5V|0M24V output |
L DC
IT——L 14 > power
Special function [24+ === \[supply
block [T | L
5\[0M24V 24-
el ® S
rooFe==—f- - ! DC AC
: Extension power supply unit _|*1 | Power supply for loads to
! ~ +=— L [ be connected to PLC
T 1 .
! I < : | output terminals |
I o= T N
! | As for the details of emergency stop
I 5\|0V|24V | operation, see "DESIGN
| F_\ PRECAUTIONS" at "Safety Precautions"
! ! S field.
L_- F==—-F---—--—--------—-- - L Wiring precaution:
Special functi S S~ Grounding and power cables should be positioned
) o "o foexitthe unit from above as shown in the figure.
5|0V 24V 2:_ \‘\: \] <— Grounding and
I power cables
T—T 93 ! U e

Sink and Input extension E}g_ ! o

source block \ on

input |

type 50|24V 1

I
:E: : FXsr-1PSU-5V
Output extension i HHH H]
block 1 O
5\[0V[24V L e e

*1 Connect the AC power supply to the L and N terminals (in any case of 100V AC

system and 200V AC system).
Make sure that the power is turned ON at the same time in the main unit and

extension power supply units or earlier in extension power supply units than the

main unit.

As for the details, see "WIRING PRECAUTIONS" at "Safety Precautions” field.

*2 Connect the 24V terminal of the main unit to the S/S terminal of the input
extension block.

*3 In the case of the sink input type, the S/S terminal is used as the 24+ terminal.

*4 Some special function units/blocks, special adapters do not have a power
supply terminal. When using an external power supply, turn it ON at the same

time with the main unit or earlier than the main unit.
When turning OFF the power, confirm the safety of the system, and then turn

OFF the power of the PLC (including special extension equipment) at the same time.

the power supply terminals.

When using an external power supply,
turn it ON at the same time with the
extension power supply unit or earlier
than the extension power supply unit.
When turning OFF the power, confirm the
safety of the system, and then turn OFF
the power of the PLC (including special
extension equipment) at the same time.

*6 The "24V" and "0V" terminals are located

on the output terminal side.

For details on the terminal layout, refer to

Section 4.7.

*5 Some special function blocks do not have
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9.4.5 An external wiring example for the extension power supply unit (source input [+common])
This example shows a source input wiring (+common), including the extension power supply unit.
Sink and source input type
. AC power supply of
Special adapter _|_24+ 100%40\/
5V|0v|24V e N
24-
\ Breaker
B e '*1 Class D
Main unit grounding Power supply ON
~ L L
T L
L | — T = PL
- N MC
e 7 ®,
Sink and 5V[ov|24v g%—ls Ve
source oV : Emergency
input Ay R stop
type - 24V DC
i E— " service
Input extension [g/g power MC MC
block supply
5V|0V|24V output
L I
I—T . ~pc
. . power
Special function [24+ == \supply
block [T | L
5V|0V |24V 24-
® S)
:“‘E'E':““““““““T‘. DC AC
. . * ]
| Extension power supply unit JI__ ! Power supply for loads to
! ~[ <L ! be connected to PLC
! _ C =1 output terminals
! o N [— | |
I T As for the details of emergency stop
I
[l e L operation, see "DESIGN PRECAUTIONS"
: AN at "Safety Precautions" field.
|
I ! ~ Wiring precaution:
I N
R e e el . Grounding and power cables should be positioned
Sink and Input extension E}g— R to exit the unit from above as shown in the figure.
source block ~ [T T T T T T T T T ey
. N 1
input 5v|0v|24v S <—— Groundingand |
type NV power cables |
i E— ” ! :
Special function [24+ : |
block [T \ !
= I
5vov|24v 24- ! i
I I
i E— ! !
Output extension | !
block | :
5V|0V|24V !
When turning OFF the power, confirm the safety of the
*1 Connect the AC power supply to the L and N terminals (in system, and then turn OFF the power of the PLC

2

*3

any case of 100V AC system and 200V AC system).

Make sure that the power is turned ON at the same time in
the main unit and extension power supply units or earlier in
extension power supply units than the main unit.

As for the details, see "WIRING PRECAUTIONS" at "Safety
Precautions" field.

Connect the OV terminal of the main unit to the S/S terminal
of the input extension block.

Some special function units/blocks, special adapters do not
have a power supply terminal.

When using an external power supply, turn it ON at the
same time with the main unit or earlier than the main unit.

*4

*5

(including special extension equipment) at the same time.
Some special function blocks do not have the power
supply terminals.

When using an external power supply, turn it ON at the
same time with the extension power supply unit or earlier
than the extension power supply unit.

When turning OFF the power, confirm the safety of the
system, and then turn OFF the power of the PLC (including
special extension equipment) at the same time.

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

For details on the terminal layout, refer to Section 4.7.
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9 Preparation for Wiring and Power Supply Wiring Procedures

9.5 Examples of External Wiring [DC Power Supply Type]

MC

9.5 Examples of External Wiring [DC Power Supply Type]
9.5.1 Example of sink input [-common] wiring
An example of sink input [-common] wiring is given below. When connecting input/output powered extension
units/blocks, carefully check the signal names on the terminal block because the sink and source input type
units/blocks and the sink input type units/blocks vary in signal names on the terminal block.
Sink and source input type
1 *5 24V DC
Special ‘ =
5v|ov|24v pecial 124+ !
adapter L Circuit protector
24-
_ I
Main unit 1 Class D Power supply ON
— =— @ X
— = T grounding
= 1 PL
1 — T 1 = MC
O] 7 ®
Sink and 5vioVv|24V S/S MC
source T ; Emergency
input ] stop
type
— 344
Input extension E}E'_ MC
block
5V|0V|24V
. . 171.*5
Special function |24+
block [T
5V|0V| 24V 24- © @
i E—
— Power supply for loads to
Input/output powered extension uni | *1 be connegtr;g to PLC
- L =9 | output terminals
4 L L
=== T (S As for the details of
Sink and S/S emergency stop
source svjov|24v ov], operation, see "DESIGN
nput 2 FSRE?ALSTION?" e field
type — T (A) (B) (C) (D) arety Frecautions” field.
:: *3‘*4
Input extension [S/S
block
5V|0V|24V
i 1.5 Sink input type
Special function [24+
block [T
5V[0V| 24V 24-
I —
Output extension
block
5V|0V|24V

*1 Connect DC power to [+] and [-] terminals. The same power source for the
main unit, extension units, special function unit/blocks and special adapters
is preferable. When using the different power source from the main unit, turn
ON the peripheral devices' power simultaneously, or earlier than the main
unit's. When turning OFF the power, confirm the safety of the system and

then turn OFF the power of the PLC (including special extension equipment)

at the same time.

*2 Do not connect with [0V] and [24V] terminals.

*3 24V DC [+] supplies power to the [S/S]
terminal at the input extension block.

*4 In the case of the sink input type, the [S/S]
terminal is used as the [24+] terminal.

*5 Some special function units/blocks, special
adapters do not have a power supply terminal.

*6 Do not connect with [24+] and [ - ] terminal.
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9.5.2 Example of source input [+common] wiring =
o
o
c
An example of source input [+common] wiring is shown below. =
=)
Sink and source input type
*1. %4 24V I?C 2
Special adapter [o4+ |
5V[0V| 24V <> o gd
L Circuit protector 28
24- \ 2 3
Main unit 1 Class D Power supply ON
- = =19 | grounding
t = 1 PL 3
| — T ~ | = NC
© B =7
Sink and 5VI0V] 24V ----——S/S| MC g§
source : Emergency S8
input L stop S
type
Input extension [g MC MC 4
block %
5V|0V| 24V =)
E
— QO
i — *1, %4 )
Special function |24+
block [T 5
5v|ov|24v 24- © ® o<
o @
- P ly for loads t 53t
. | *1 ower supply for loads to &2
Input/output powered extension un%_ be connected to PLC ~ sa:
—|| LT . Ioutput terminals
_ [l 1O | As for the details of 6
Sink and 5VI0V| 24V ----——8/S emergency stop S
_SOUFCG‘ oV *0 operation, see "DESIGN 5-,5’
input 24V PRECAUTIONS" at o5
type I "Safety Precautions" field. s
i E— “ =
Input extension
block 7
5V|0V|24V _
i E— *q %4 .~
Special function [24+ =8
block [T 8
5V|0V|24V 24- 8
2
Output extension s
block %
5V|0V|24V >
*1  Connect DC power to [+] and [-] terminals. The same power *2 Do not connect with [0V] and [24V]
source for the main unit, extension units, special function terminals. :§
unit/blocks and special adapters is preferable. When using the *3 24V DC [-] supplies power to the [S/S] e
different power source from the main unit, turn ON the terminal at the input extension block. _(g”
peripheral devices' power simultaneously, or earlier than *4 Some special function units/blocks, special =
the main unit's. When turning OFF the power, confirm the adapters do not have a power supply terminal.

safety of the system, and then turn OFF the power of the
PLC (including special extension equipment) at the same time.

A
Buuipy ndu; €@ pue uonesedaig
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;A
10. Input 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) 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) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of
extension blocks. If an overload 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, triac 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
100mm (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.

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.
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WIRING PRECAUTIONS AC AUTION

* Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension units.
Doing so may cause damage to the product.
+ Perform class D grounding (grounding resistance: 1000 or less) to the grounding terminal on the main unit and extension units with a

uonoNpoU|

N

wire 2 mm? or thicker.

Do not use common grounding with heavy electrical systems (refer to section 9.3).
» Do not wire vacant terminals externally.

Doing so may damage the product.
» 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.
+ 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.
* When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.

saweN Jed
pue sainjes

w

Failure to do so may cause fire, equipment failures or malfunctions. % g
* Make sure to properly wire the FX3G Series main unit and FX2N/FX3U Series extension equipment in accordance with the following 25

precautions. %- a

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.

- Tighten the screws using a Phillips-head screwdriver No.2 (shaft diameter 6mm (0.24") or less). Make sure that the screwdriver 4

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. E

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. 2

- 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.

($)]

U
* Make sure to properly wire to the FX Series terminal blocks 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. 23S
- 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. 6
ow
S3
&3
8
=
=3
cO
S C
=g
zZs
2
2
5
g
=
5
=32
S£8
Q39
(238
53
<3
Q.
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10.1 Before Starting Input Wiring

10.1.1 Sink and source input

The input terminals (X) of the main unit are common to sink/source input of 24V DC internal power.
FX2N Series input/output powered extension units/blocks have input terminals common to sink/source input
or only for sink input.

1. 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 (X) ~
terminal. =
When a sensor with a transistor output is connected, NPN open

collector transistor output can be used.

[

N/
#
]

» Source input [+common]
Source input means a DC input signal with current-flow into the input ~
(X) terminal. =
When a sensor with a transistor output is connected, PNP open |
collector transistor output can be used.

|
N/
#
]

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 OV or 24V (® or ®) terminal.
* In the case of AC power supply type

- Sink input: [24V] terminal and [S/S] terminal are connected.

- Source input: [0V] terminal and [S/S] terminal are connected.
— Refer to Subsection 10.2.3 and Subsection 10.2.4 for wiring examples.

* In the case of DC power supply type
- Sink input: [®] terminal and [S/S] terminal are connected.

- Source input: [©] terminal and [S/S] terminal are connected.
— Refer to Subsection 10.2.5 and Subsection 10.2.6 for wiring examples.

142



FX3G Series Programmable Controllers 10 Input Wiring Procedures
User's Manual - Hardware Edition 10.1 Before Starting Input Wiring

3. Instructions 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.
- Itis possible to set sink or source input mode for main units and powered input/output extension units.
- The input mode of input/output extension blocks is determined based upon the selection of the sink or
source input mode of the main unit or powered extension unit (power source).

UOIJONPOJIU| e

N

» Cautions when selecting a model
Sink/source input type and sink input type only unit models are both available. Select the proper type for
the application.

saweN Jed
pue sainjes

Differences from FX1N PLCs in input specifications (reference)

w

Sink input type only FX1N PLCs (manuals in Japanese are supplied) and sink/source input type FX1N PLCs
(manuals in English are supplied) have different model names.

uonoNpoU|
1onpoid

* For sink input type only FX1N PLCs, the S/S terminal and the 24V terminal are connected internally, unlike
in FX3G PLCs.
When replacing a sink input type only FX1N PLC with a FX3G PLC, short-circuit the [S/S] and [24V]
terminals, and use the [0V] terminal of the FX3G as the [COM] terminal of the FX1N for wiring.

» Sink/source input type FX1N PLCs are configured in sink or source input mode using external wiring in the
same way as FX3G PLCs.
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10.2

24V DC input (Sink and source input type)

This section explains handling of 24V DC inputs in the main unit, precautions on input device connection, and
external wiring examples.
— For the input specifications, refer to Section 4.3

10.2.1 Handling of 24V DC input
1. Input terminals 1 Fuse
~ L
Sink input = N ~
When a no-voltage contact or NPN open collector transistor L_ 100 to 240V AC
output is connected between an input (X) terminal and the 0V SIS
terminal and the circuit is closed, the input (X) turns on.
Then, the input display LED lights.
I *Input impedance
Source input 1 Fuse
When a no-voltage contact or PNP open collector transistor ~ L
output is connected between an input (X) terminal and the 24V = N ~
terminal and the circuit is closed, the input (X) turns on. S/'S 100 to 240V AC
Then, the input display LED lights. oV
24V
I
—+————+—[X000
i< X001
B
. 4
7N
b X007
I *Input impedance
RUN terminal setting
X000 to X017 (up to the largest input number in the main unit ') of the main unit can be used as RUN input
terminals by setting parameters.
*1. X000 to X007 in the FX3G-14MO main unit, and X000 to X015 in the FX3G-24MC main unit
— For the functions of the RUN terminals, refer to Subsection 14.2.1.
2. Input circuit

Function of input circuit

The primary and secondary circuits for input are insulated with a photocoupler, and the second circuit is
provided with a C-R filter.

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. 10ms in response to input-switching from ON to OFF and from OFF to ON.

Change of filter time

X000 to X007 have digital filters, and the filter time can be changed in increments of 1ms in the range from 0
to 15ms through special data register (D8020). When 0 is specified for the time, the input filter values are set
as shown in the following table.

Input number Input filter value when 0 is specified
X000, X001, X003, X004 10us
X002, X005, X006, X007 50us
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3. 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 following table.
— For the instructions for connecting input devices, refer to Subsection 10.2.2.

UOIJONPOJIU| e

N

Item X000 to X007 | X010 to max input number of the main unit
e
Input voltage AC power supply type: 24V DC +10% DC power supply type: 20.4-28.8 V DC = g
Input current 7mA 5mA nazz é
o ON 4.5mA or more 3.5mA or more &3
Input sensitivity current o
OFF 1.5mA or less 1.5mA or less

w

10.2.2 Instructions for connecting input devices

53

g8

1. In the case of no-voltage contact é—g
The input current of this PLC is 7mA/24V DC. (5mA/24V 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. 4

Input number Input current -‘%’

X000 to X007 7mA/24V DC =

X010 or more 5mA/24V DC g

<Example> Products of OMRON

($)]

Type Model name Type Model name
Microswitch Models Z, V and D2RV Operation switch Model A3P g S5
sg e
Proximity switch Model TL Photoelectric switch Model E3S § % S
SR
[o%

2. In the case of input device with built-in series diode
The voltage drop of the series diode should be approx. 4V or less.
For example, 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.

()]

uopeinbyuo)
wayshAs

PLC
(sink input)

PLC
(source input)

ndnopndu; =~

"SON UM “'SON

oV 24V

*1 In the case of a type only for sink input,
connect the device to the COM terminal.
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3. In the case of input device with built-in parallel resistance

Use a device having a parallel resistance, Rp (kQ2), of 15kQ or more.
If the resistance is less than 15kQ, 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
[| Rb
PLC J—
(sink input) o1
ER
15kQ or | RFJ
ov 1 more Y
*1 -----------

*1 In the case of a type only for sink input,
connect the device to the COM terminal.

. In the case of 2-wire proximity switch

PLC
(source input)

Bleeder
resistance

>

-
a
~
Q
o
=

- -

Use a two-wire proximity switch whose leakage current, 12 is 1.5 mA or less when the switch is off.
When the current is larger than 1.5mA, connect a bleeder resistance, Rb (kQ2), determined by the following

formula as shown in the following figure.

6
Rb (kQ)= ———
(k€2) 10-1.5
Bleeder
resistance
2-wire
[| Rb proximity
PLC sensor
(sink input) %
OV_l &

*1

*1 In the case of a type only for sink input,
connect the device to the COM terminal.

PLC
(source input)

Bleeder
resistance

2-wire
[|Rb  proximity
sensor
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10.2.3 Examples of external wiring (sink input) [AC Power Supply Type] z
g
Sink and source input type g
[ Main unit | |r ______T:L;_T*']

~ r=1L] I = | 2
1= 1 @ o
—] == N | = | 39
| Class D ==
*3 | grounding | 32
sis R D A R @z
Three- 5T
wire g8
sensor 52

J S

Input Input @]
5v[ov|24v impedance  [terminal i ' 4
—T g
8
Input extension block | §
S/S §’-
Two-wire @
! proximity
Sink and source ’ *2 [i] sensor 5
input type

5V|ov|24v gIa
Input 38 <

o=
i — terminal BES
=3
Input / output powered extension unit | =

~ +—=— L
T L |

— == T N 6
[@X)
*3 %éﬁ
S/S -

H

=
g2
C=3
<9
5V|0V ;g

— J

Input extension block 24V

D

uoneyeisu; OO

5V|0V|24V
~

terminal 9

*1 Handle the power supply circuit correctly in accordance with Chapter 9 "Preparation for Wiring and Power Supply Wiring %gg
Procedures." @ ag

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

o
*3 In the case of sink input wiring, short-circuit the terminals of the extension units as well as the S/S terminal and the 24V ‘Z“g’_

terminal of the main unit.

*4  The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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Use of input/output extension units/blocks of sink input type

" [Main unit | [________FE_Tﬂ
=— L =
o = T [ |
o I 1= ; 1
e = I
N [ Class D
*3 | grounding |
S/S - - 1T - 11 -~ —
Sink and source oV 4|0V
input type 54V *4 24V
- Three-
g oy
sensor
&0 i
Input Input
svlov|oav impedance [terminal |
~ i E—
o Input extension block |
24+
Two-wire
! N proximity
' 2 sensor
5V[0V|
Input
i E— terminal
Input / output powered extension unit |
= |
o E I
L
—= T N

Sink input type

5V(0V
Input
i — terminal
Input extension block oV 24V
24+

D-Er]

5V|[0V|24V

Input
terminal

~

*1 Handle the power supply circuit correctly in accordance with Chapter 9 "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.

*4  The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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10.2.4 Examples of external wiring (source input) [AC Power Supply Type] 5
o
5
Sink and source input type =
" [Main unit | |" T Fuse
~ T+ L 1 = I 2
T | 1 el
— = T N | = @ | °:2’1§
I ClassdD | B 2
s L forounding] | | -
*4 Three-
oV [oV ] 3
—*4 24V wire
24V sensor -
= =
g o
i g
Input Input
5v|0V|24V impedance terminal 4
2
i E— Twoui S
Input extension block | wo-wire g
S/S proximity =
sensor 2
| 2] J—¢ 5
Sink and source UU<
input type 5Vv[0Vv]|24V g3
Input 35g
i — terminal -
Input / output powered extension unit =
= |
Sl T 6
— == T N it
1T $%
28
<
=
=3
5V |0V ;g
i E— 8
Input extension block | ovl |2av 8
S/S
- 2
D =AY[] &
— — 5
=
5
5V|0Vv|24V | ¢
N npu
terminal 9
*1 Handle the power supply circuit correctly in accordance with Chapter 9 "Preparation for Wiring and §§§
Power Supply Wiring Procedures." ae =
(730
*2 For an input device having a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required. 59
o
*3 In the case of source input wiring, short-circuit the terminals of the extension units as well as = “g’_

the S/S terminal and the 0V terminal of the main unit

*4  The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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10.2.5 Examples of external wiring (sink input) [DC Power Supply Type]

Sink and source input type

Sink and source
input type

~

~

Main unit | [ 77 TFuse 1M
— =— =
- 7 % : Class D 1 |
N p— 3 —— roundin I
5 ! :g g |
*3 =
SIS L -
Three-
wire
sensor
Input Input
5V|0v|24V impedance  |terminal :
Input extension block |
SIS
Two-wire
proximity
sensor
5v|0V :
Input i @{ﬁ
I — terminal b

Input/output powered extension unit

=

5V|0V|24V

Input

terminal

Input extension block

D]

5V|0V|24V

Input

terminal

*1  Handle the power supply circuit correctly in accordance with Chapter 9 "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 terminals of the input/output powered extension units as
well as the S/S terminal and the @ terminal of the main unit.

*4 Do not connect with 0V and 24V terminals.
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*3  In the case of sink input wiring, short-circuit the S/S terminal and the@ terminal of the main unit.

*4 Do not connect 24+ terminal.

151

=
s
Use of input/output extension units/blocks of sink input type g
g
" [Main unit | [T T Trese
— +—= @ t = |
u T T | i Class D 1 2
N p— T —= grounding I
© L | g8
L £5
- - % [
&8
o
Sink and source
input type
Three- 3
wire 5;_9
sensor %g
§“.
Input Input @]
5v|0V] 24V impedance [terminal 4
~ i — 4
- . 2
Input extension block | g
24+ §
:@I‘ Two-wire )
- — - li] proximity
— sensor
DY 5
V|0V|24V
V[ Input Z:Bﬁ] 95
i — terminal 5-3 g
Input/output powered extension unit | “3 @
— = @ 2
7| LT |
— == T [e) 6
Sink input type . gg
oo
. E 3
g
=
=3
5vjov|24v <o
Input =5
i E— terminal zs
w
Input extension block | ’
24+ 8
D] -
(o8
o
— S
5V|0V|24V
N Input
terminal 9
*1  Handle the power supply circuit correctly in accordance with Chapter 9 "Preparation for Wiring and Power svo
Supply Wiring Procedures." S22
328
QO
*2  For an input device having a parallel resistance or a two-wire proximity switch, a bleeder resistance may be fcfg
required. S
o
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10.2.6 Examples of external wiring (source input) [DC Power Supply Type]

Sink and source input type

[ Main unit ®| :_ T T T T Fuse ™
= =
- L |~ | | .
Ay - 1!
| — ©) ) =
- | Class D |
s/S ,_g’o_urﬂ\g_ __ __
Three-
wire
sensor
Input Input
5V|0V| 24V impedance  |terminal
I — Two-wire
Input extension block | proximity
SIS sensor
Sink and source 2 [1] Y E
input type R
i E— terminal
Input/output powered extension unit|
J— = @
=[] Lt ]
— : T e
5V|0V|
I —
Input extension block |
S/S
DTN S
Sp—
5V|0V| 24V
~

terminal

*1 Handle the power supply circuit correctly in accordance with Chapter 9 "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 source input wiring, short-circuit the terminals of the input/output powered extension units as well
as the S/S terminal and the @ terminal of the main unit.

*4 Do not connect with 0V and 24V terminals.
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10.3 100V AC Input 5
o
S
10.3.1 Input specifications
Main units of a 100V AC input type are not available. 2
Select the input for the input/output powered extension units/blocks. oo
— For the specifications on input/output powered extension units, refer to Chapter 15. ;é
— For the specifications on input/output extension blocks, refer to Chapter 16. § §
w 3
o
10.3.2 Handling of 100V AC Input
. =D
1. Input terminal 1 Fuse EX
When voltage of 100 to 120V AC is applied between the input ~ L c§
terminal and COM terminal, the input terminal is turned on. The = N ~ §
input display LED lights. | 100 to 240V AC
Do not connect the CQM termlnal of.an AC input typfa input/ [com] 100 to
output powered extension unit/block with the COM terminal of a 120V AC 4
DC system. ? * Fuse %’
P Bt [ i 1:rxooo— £
2. Input circuit e-H X001 |— 8
The primary input circuit and the secondary input circuit are - )
insulated with a photocoupler. 8
There is a delay of 30 ms or less in response to input switching X007 5
from ON to OFF and from OFF to ON. I * Input impedance e
o@D
3. Input sensitivity 5S¢
The input current and input sensitivity of these PLCs are shown in the following table. E‘_>§
Item Specifications
Input voltage 100 to 120V AC +10%, -15% 50/60Hz 6
Inbut current 6.2 mA/110V 60Hz Percentage of simultaneous power-on: 70% or ©@
P 4.7 mA/100V 50Hz less S5
- ON |3.8mA/80V AC €3
Input sensitivity o
OFF |1.7mA/30V AC g
g3
S &
<
=5
zZs
2
2
2
S
=30
2323
g:
=2
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10.3.3 Examples of external wiring (100V AC input)

" [Main unit | r‘—‘—‘—‘—;g‘—:q
~ +—=— L t =
D = T @ |
L= N = I
' |Class D
S/S I grounding |
41 OV
0V |-
22V 4 24V
24V DC
input type
(Sink wiring) Three-
1 wire
s5v|ov]24v impedance | terminal Hi—. ! sensor
i E—
Input extension block |
S/S
I 1
1 *2
5V|0V|24V Tonwi_re
~ Input proximity
i — terminal b — sensor
-~ Input / output powered extension unit
FX2N-48ER-UA1/UL
~ +—=] L
T [ L]
1= T N
100V AC
input type
5V|0V
i E—
Input extension block |
FX2N-8EX-UA1/UL COM
! Mc™
1
] > .3
5V |0V|24V
~

*1 Handle the power supply circuit correctly in accordance with Chapter 9 "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 Do not take input signals from loads generating surge.

*4  The "24V" and "0V" terminals are located on the output terminal side.
For details on the terminal layout, refer to Section 4.7.
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10.4 Input Interruption (1000 to 15000) 5
o
o
=
The PLC (main unit) is provided with an input interruption function and has six interruption input points. S
Make sure that the ON duration or OFF duration of interruption input signals is 10us or more (X000, X001,
X003 and X004) or 50us or more (X002 and X005).
— For details on programming, refer to the programming manual. 2
5a
10.4.1 Allocation of pointers to input numbers (input signal ON/OFF duration) zsz%“
o
| . Interrupt pointer
nunn':;er Interruption on | Interruption on | Interrupt disable control ON or OFF duration of input signal 3
leading edge trailing edge
X000 1001 1000 M8050 23
10us or more 29
X001 1101 1100 M8051 sS
X002 1201 1200 M8052 50us or more S
X003 1301 1300 M8053
10us or more
X004 1401 1400 M8054 4
X005 1501 1500 M8055 50us or more o
o
D
10.4.2 Cautions for input interruption g
§’.
1. Non-overlap of input numbers
The input terminals X000 to X005 can be used for high-speed counter, input interruption, pulse catch, SPD, 5
ZRN and DSZR instructions and general-purpose inputs. D=
. @ ®© @
Take care not to overlap the input numbers. s8¢
83>
2. Cautions in wiring =3
It is recommended to use shielded twisted-pair cables for connection cables.
9L
3
§".
&3
=5
zZs
2
Q=J
2
S
=30
[:3°8
g3
<3
o
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10.4.3 Examples of external wiring

It is recommended to use shielded twisted-pair cables for connection cables.
Ground the shield of each shielded cable only on the PLC side.

. Examples of input interruption (1000 or 1001) wiring using X000

When another input terminal is used, wire it according to the following diagrams.
1) When 24V DC service power supply is used

1 Fuse [ Fuse
L = L =
n Class D grounding * n Class D grounding *
= L = L
N N
I I

* The grounding resistance should be 100Q or less.

2) When 24V DC external power supply is used

1 Fuse 1

L L
L L
N N
I I

Fuse
=

Class D grounding *
<

=
Class D grounding *E‘;)
1

* The grounding resistance should be 100Q or less.
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10.5 Pulse Catch (M8170 to M8175) 5
o
o
=
The PLC (main unit) is provided with a pulse catch function and has 6 pulse catch input points. S
— For details on programming, refer to the programming manual.
10.5.1 Allocation of special memories to input numbers (ON duration of input signals) 2
zE
Input number Contact on sequence program ON duration of input signal % 3
D
X000 M8170 °3a
10us or more
X001 M8171
X002 M8172 50us or more 3
X003 M8173 ==
10us or more =3
X004 M8174 g8
X005 M8175 50us or more %g
10.5.2 Cautions for pulse catch
1. Non-overlap of input numbers g
The input terminals X000 to X005 can be used for high-speed counter, input interruption, pulse catch, speed %
detection (SPD) instructions and general-purpose input. =
Take care not to overlap the input numbers. @
2. Cautions in wiring 5
It is recommended to use shielded twisted-pair cables for connection cables. o
233
CAS
o
g3
g3
3
§':
23
=
<e
=g
z5
2
2
f<¥)
§“.
=37
(3=
oL
o
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10.5.3 Examples of external wiring

It is recommended to use shielded twisted-pair cables for connection cables.
Ground the shield of each shielded cable only on the PLC side.

. Examples of pulse catch (M8170) wiring using X000

When another input terminal is used, wire it according to the following diagrams.
1) When 24V DC service power supply is used

Fuse

=
Class D grounding *E‘;)
1

Fuse

=
Class D grounding *
<

* The grounding resistance should be 100Q or less.

2) When 24V DC external power supply is used

1 Fuse 1 Fuse

L = L =
n Class D grounding * n Class D grounding *
= L = L
N N

I I

* The grounding resistance should be 100Q or less.
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10.6

Pulse width/Pulse period measurement function
(Supported in Ver. 1.10 or later)

Four input points in the PLC (main unit) can be used for the pulse width/period measurement function which
enables measurement of the pulse width or pulse frequency in units of 10 us.
— For details on programming, refer to the programming manual.

10.6.1 Allocation of special memories to input numbers
Pulse width/ Pulse period Ring counter value for | Ring counter value for Pulse width/
Input number Pulse period measurement rising edge"! falling edge™’! Pulse period "
measurement flag mode [in units of 1/6us] [in units of 1/6us] (in units of 10us)
X000 M8076 M8080 D8075, D8074 D8077, D8076 D8079, D8078
X001 M8077 M8081 D8081, D8080 D8083, D8082 D8085, D8084
X003 M8078 M8082 D8087, D8086 D8089, D8088 D8091, D8090
X004 M8079 M8083 D8093, D8092 D8095, D8094 D8097, D8096
*1. Cleared when PLC switches from STOP to RUN.
*2.  The pulse width which can be measured is a minimum of 10 us and a maximum of 100 s.
The pulse period which can be measured is a minimum of 20 us and a maximum of 100 s.
10.6.2 Cautions for pulse width/period measurement function
1. Non-overlap of input numbers
The input terminals X000, X001, X003 and X004 can be used for high-speed counter, input interruption, pulse
catch, speed detection (SPD) instructions and general-purpose input.
Take care not to overlap the input numbers.
However, overlap of input numbers is allowed for input interruptions.
2. When the pulse width/period measurement function and high-speed counters are used
together, the overall frequency of high-speed counters is affected.
— For more details, refer to Section 11.7.
3. Make sure that the total frequency of four input channels is 50 kHz or less when using the
pulse width/period measurement function.
— For details on programming, refer to the programming manual.
4. Cautions in wiring

It is recommended to use shielded twisted-pair cables for connection cables.
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10.6.3 Examples of external wiring

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 width measurement wiring using X000
When another input terminal is used, wire it according to the following diagrams.

1) When 24V DC service power supply is used

1 Fuse [ Fuse
L = L =
n Class D grounding * n Class D grounding *
= L = L
N N
I I

* The grounding resistance should be 100Q or less.

2) When 24V DC external power supply is used

1 Fuse 1

L L
L L
N N
I I

Fuse
=

Class D grounding *
<

=
Class D grounding *E‘;)
1

* The grounding resistance should be 100Q or less.
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;A
11. Use of High-speed Counters

11.1  Outline o
High-speed counters use input terminals X000 to X007 of the main unit for inputs, and offer counting up to §
60kHz (1 phase). 3
Input terminals not used for high-speed counters are available for general-purpose inputs.

— For the input specifications for X000 to X007 of the main unit, refer to Section 10.2. 1 3
535
11.2 Types of Counting and Operations 52
cS

@

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. Sz
g8
. . ea®
11.2.1 Types and input signal forms 255
o8
=t
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. 1 5
Counter type Input signal form Counting direction & §§
@ <
Down-count or up-count is specified by turning on or off 5_% 8
1-phase 1-count | Up/ M M8235 to M8245. Ses
input DOWN ON:Down-counting S =
OFF:Up-counting &
+1 +1 Up-count or down-count 1 6
1-phase 2-count UpP ‘ \ ‘ \ | The counting direction can be checked with M8246 to M8250. oms
input 1 4 ON:Down-counting §<§’§
OFF:Up-countin L 2.0
DOWN F1.f P 9 Sg
Phase A 1 1 ' H Automatic up-count or down-count according to change in
2-phase 2-count i+1 §+1 5_1 5_1 input status of phase A/B
P inout f i i i The counting direction can be checked with M8251 to M8255. 1 7
p Phase B | :L :L ON:Down-counting
Up-counting Down-counting | OFF:Up-counting ggg
g3
. . . 2g
11.2.2 High-speed counter device notations 3
<

The input terminal assignments for FX3G 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

-
oo

following notations. Note that an "(OP)" input cannot be programmed. s
o5
Standard Device Numbers Switched Device Numbers @ “a’ g
C248 C248(0P) 2
o
C253 C253(0P) =

C254 C254(0P) 1

11.2.3 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.)

ajnpoly Aejdsig €O

Voltage output type encoders and absolute encoders cannot be connected to the high-speed counter input 20
terminals.

o

Terminals for connecting Output form that can be directly connected 3

=)

Input terminals of main unit Open collector transistor output form (applicable to 24V DC) %’j

g
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11.3 List of Device Numbers and Functions

— For details on the counter number (OP), refer to Subsection 11.2.2

Response
Counter type Device No. 5 4 Data length External reset input External start
P (counter) Frequency 9 terminal input terminal
(kHz)
C235
60
C236
C237 10
None None
C238
60
C239
. 32-bit
1-phase 1-count input C240 10 bi-directional counter
C241 60
C242 Provided None
C243
C244 10
Provided Provided
C245
C246
C248(0P) 60 None None
. C247 32-bit .
1-phase 2-count input C248 " bi-directional counter Provided None
C249 . .
C250 Provided Provided
C251 30
C253(0P) None None
C254(0P) 32bit
2-phase 2-count input C252 o
bi-directional counter i
C253 5 Provided None
C254 . .
C255 Provided Provided

*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 11.7.
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11.4 Allocation of Device Numbers to Input Numbers

11.4

Allocation of Device Numbers to Input Numbers

11.41

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.

Allocation table

U: Up-count input
R: External reset input

D: Down-count input
S: External start input

A: A-phase input

B: B-phase input

Counter type

Counter No.

Input allocation

X000

X001

X002

X003 X004

X005

X006

X007

1-phase 1-count
input

C235

u/D

C236

U/D

C237

u/D

C238

u/D

C239

u/D

C240

u/D

C241

u/D

C242

u/D

C243

u/D

C244

u/D

C245

u/D

1-phase 2-count
input

C246

C247

C248

c248(0P)1

C249

C250

2-phase 2-count
input

C251

C252

C253

c253(0P)1

C254

C254(0P)*1

B

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 11.9.2.

11.4.2 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,

ZRN and DSZR instructions and general-purpose inputs. Take care not to overlap the input numbers.
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11.5

Handling of High-speed Counters

11.5.1

1-phase 1-count input

Examples of program

1) For C235
X010 + €235 counts the number of times the input terminal X000
_| Down-count/ switches from OFF to ON while X012 is on.
up-count
X011 * While X011 is on, the counter resets when RST instruction
—A———— RST C235 | Reset is executed.
X012 * The counters C235 to C245 switch to the down-count or
_“_@ K-5 up-count mode by turning on or off M8235 to M8245.
Main unit
2) For C244
X010 » (C244 starts counting immediately when the input terminal
— Eg_"(‘:’gafft’“”t/ X006 turns on while X012 is on. The count input terminal
NOM1  ceemeeeneeneean, is X000. The setting for this example is the data of the
T | ReT ! coa4 | Reset indirectly designated data register (D1,D0).
i : » C244 can be reset by X011 on the sequence. For C244,
X012 DO(D1 X001 is allocated as the external reset input. The counter
_' (X) resets immediately when X001 turns on.
* The counters C235 to C245 switch to the down-count or

The setting is (D1,00). up-count mode by turning on or off M8235 to M8245.

Count input External reset External start

input input
| I |
X000 X001 X006
Main unit

Example of operation
The above counter C235 operates as shown below.

X010 Up-count | Down-count | Up-count
X011 |_| Reset input A

\
X012 Start input

X000

Count
input

C235 .
Current .
value

When output has :
operated :
-7 7

C235 output contact v A Y
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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.

11.5.2 1-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) For C246

X011 » While X012 is on, C246 increments the value when the input

——1 RST C246 terminal X000 switches from OFF to ON and decrements the
value when the input terminal X001 switches from OFF to ON.

X012

D2(D3) * The down-count/up-count operations of C246 to C250 can be

§ monitored through the ON/OFF operations of M8246 to M8250.
The setting is (D3,D2) ON: Down-counting
Up-counting Down-counting OFF: Up-counting
input input

Main unit
2) For C249
X011 . » While X012 is on, C249 starts counting immediately when the
B ! RST C249 input terminal X006 turns on.
R The up-counting input terminal is X000, and the down-
X012 counting input terminal is X001.
@ K1234
» C249 can be reset on the sequence by X011.
b i Ext | start For C249, X002 is allocated as reset input. When X002 turns
own-counting Xternal sta F H
"~ input input on, C249 is immediately reset.
Up-ﬁ]our;tlng rEXttemalt « The down-count/up-count operations of C246 to C250 can be
R eselined 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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11.5.3 2-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) For C251
X011 » While X012 is on, C251 counts the operation of the input
I RST C251 terminals X000 (A-phase) and X001 (B-phase) through
interruption.
X012 . . .
,_@ K1234 + While X011 is turned on, the counter is reset when RST
instruction is executed.
CZ + When the current value exceeds the setting, Y002 turns on, and
when the current value becomes lower than the setting, Y002
M8251 turns off.
D -
* Y003 turns on (down-count) or off (up-count) according to the
A-phase input B-phase input counting direction.
X000 X001
Main unit
2) For C254
X011 . » (254 starts counting immediately when the input terminal
s {p------ RST ' C254 ° X006 is turned on while X012 is on.
b The count input terminals are X000 (A-phase) and X001
X012 -
@ Do) (B-phase).
+ C254 is reset by X011 on the sequence, and it is reset
C254 i i i
@ The setting is (D1,D0). immediately when X002 is turned on.
. * When the current value exceeds the setting (D1,D0), Y004
M8254 operates, and when the current value becomes lower than
—| the setting, Y004 turns off.
B-phase input  External startinput  * Y005 turns on (down-count) or off (up-count) according to
A-phase input External reset the counting direction.

input

\

[Xoo0] [x001] [X002]  [X006]
Main unit

* A 2-phase encoder generates A-phase output and B-phase output between which there is a 90° phase
difference. The high-speed counter automatically counts up or down according to the output as shown

below.
Phase A : i : i
SR T
Phase B ' : fII \L ;1
Up-counting Down-counting

* The down-count/up-count operations of C251 to C255 can be monitored through the ON/OFF operations
of M8251 to M8255.
ON: Down-counting
OFF: Up-counting
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11.6 Timing of Updating of Current Value and Comparison of Current Value
11.6.1 Timing of updating of current value
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.
11.6.2 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), band comparison instruction (ZCP) or contact

comparison instruction

Use the comparison instruction (CMP), band comparison instruction (ZCP) 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, HSCR and HSZ) 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/HSCR/HSZ instruction)

Comparison instructions for high-speed counters (HSCS, HSCR and HSZ instructions) 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. 10ms) 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™
HSCR™! 6 instructions
HsZ'!

*1. The overall frequency changes when the HSCS, HSCR or HSZ instruction is used.
— For details on the overall frequency, refer to Section 11.7.
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11.7

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, HSCR, HSZ, PLSY, PLSR, DSZR, TBL, ZRN, PLSV, DRVI or DRVA instruction is used.
* When the pulse width/cycle measurement function is used.

= Overall frequency determined by condition of used instruction

esponse

Counter type Freq':ency When HSCS, HSCR or HSZ When HSCS, HSCR or HSZ

instruction is not used instruction is used

C235, C236, C238,

1-phase 1-|C239, C241 60kHz

count input [ C237, C240, C242, 10KHz
C243, C244, C245 200kHz 60KHzZ

1-phase 2- €246, C248(0P) 60kHz - (Number of positioned axes’! - (Number of positioned axes' |

count input C247, C248, C249, 10KH + Number of pulse width/cycle x 5kHz) - (Number of pulse width/cycle
C250 z measurement inputs) x 40kHz measurement inputs x 20kHz)
C251, C253(0P) 30kHz

2-phase 2-

count input C252, C253, C254, 5kHz
C254(0OP), C255

*1.  Number of axes used in the following positioning instructions:
PLSY(FNC57), PLSR(FNC59), DSZR(FNC150), TBL(FNC152), 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

Example1:
When HSCS, HSCR or HSZ instruction is not used, and instructions related to positioning (DRVI instruction
[Y000] and DRVA instruction [Y001]) are used

Overall frequency : 200kHz - (2 axes x 40kHz) = 120kHz

<Counter No.> <Contents of use>
C235(1-phase 1-count input 50kHz is input.
C236(1-phase 1-count input 50kHz is input.
C237(1-phase 1-count input 10kHz is input.
C253(2-phase 2-count input 5kHz is input.
Total 115kHz < 120kHz (Overall frequency)

C O O

Example2:
When HSCS, HSCR or HSZ instruction is not used, and instructions related to positioning (DRVI instruction
[Y00Q]) are used, Number of pulse width/cycle measurement inputs(X003)

Overall frequency : 200 kHz - [(1 axes + 1 input) x 40 kHz] = 120 kHz

<Counter No.> <Contents of use>
C235(1-phase 1-counting): 50kHz is input.
C236(1-phase 1-counting): 50kHz is input.
Total 100kHz < 120kHz (Overall frequency)
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11 Use of High-speed Counters

11.8

Examples of External Wiring (Rotary Encoder)

11.8.1

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)

2)

NPN open collector transistor output rotary encoder

In the case of sink wiring

PLC

Rotary encoder

L]

Fuse 24V DC 1
= U A
Class D
grounding*

* The grounding resistance should be 100Q or less.

PNP open collector transistor output rotary encoder

In the case of source wiring

PLC

Rotary encoder

Fuse 24V DC |
= + 24V
Class D
grounding*

* The grounding resistance should be 100Q or less.
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11.8.2 2-phase 2-input [C251 to C255]

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.

1) NPN open collector transistor output rotary encoder

In the case of sink wiring

1 Fuse

L =

N

I Class D
S/S _| grounding

Rotary encoder

24V DC I
U e A
T oV

* The grounding resistance should be 100Q or less.

2) PNP open collector transistor output rotary encoder

In the case of source wiring

Fuse

=

2

Class D
grounding*®

Rotary encoder

24V DC

24V

1
T

ov

* The grounding resistance should be 100Q2 or less.
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11.9 Related Devices and Function Switching Procedures

SI8)UN0Y
paads-ybiH

11.9.1 Related devices

1. For switching 1-phase 1-count input counter mode to up-count or down-count 1 %
=
Counter type Counter No. Specifying device Up-counting Down-counting g
€235 M8235 §
C236 M8236 <
€237 M8237
C238 M8238 1 3
€239 M8239 =
1-phase 1-count input C240 M8240 OFF ON %‘g
C241 M8241 g
C242 M8242
C243 M8243 1 4
C244 M8244
C245 M8245 g 55
23 0
2. For monitoring of up-count/down-count counting direction of 1-phase 2-count input and 2- %% 5
phase 2-count input counters %-“3
Counter type Counter No. Monitoring device OFF ON 1 5
C246 M8246 —
C247 M8247 § %g
1-phase 2-count input C248 M8248 &8 :E:-
C249 M8249 S &
C250 M8250 . , @
251 851 Up-counting Down-counting 16
C252 M8252 —
2-phase 2-count input C253 M8253 852
C254 M8254 "ge
C255 M8255 =

3. For switching high-speed counter function

Device No. Name Description Reference cIm
- Py =
M8388 Contlact for changing high-speed counter Changes the function of high-speed counter - 23
function o9
o
M8392 Function switching devices Switches the function of C248 and C253 Subsection 11.9.2 =
M8395 Function switching devices Switches the function of C254 Subsection 11.9.2
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11.9.2

[Function switching] switching of allocation and functions of input terminals

11.10

When the counters C248, C253 and C254 are combined with the following special auxiliary relays, the
allocation of the input terminals and functions are changed.
Program the special auxiliary relays just before the counters.

Counter No. Function switching method Details of change
M8388
=
C248(0P) KOOO * Reset input is not given.
—

C253(0P) KOOO » Resetinput is not given.

M8388
I + The input count (2-phase 2-count) changes as follows
Phase A : Changes from X000 to X006.
C254(0OP) KOOO Phase B : Changes from X001 to X007.

_| * Reset inputis not given.
« Start input is not given.

Cautions on Use

— 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.

 The input filter of an input terminal for a high-speed counter in the main unit is automatically set to 10 us
(X000, X001, X003, X004) or 50 us (X002, X005, X006, X007).
Accordingly, it is not necessary to use special data register D8020 (input filter adjustment).
The input filter for input relays not being used for high-speed counters remains at 10 ms (initial value).

+ The inputs X000 to X007 are used for high-speed counters, input interrupt, pulse catch, SPD/DSZR/ZRN
instructions and general-purpose inputs. There should be no overlap between each input number.

* Make sure that the signal speed for high-speed counters does not exceed the response frequency
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.

» The response frequency changes depending on the number of used counters, but the input filter value is
fixed to 10 ps (X000, X001, X003, X004) or 50 us (X002, X005, X006, X007). Note that noise above the
response frequency may be counted depending on the filter value of the used input.
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;A
12. Output Wiring Procedures

DESIGN PRECAUTIONS AWARNING

* 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) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of
extension blocks. If an overload 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, triac 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
100mm (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 NG

+ 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.

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.

+ 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.
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WIRING PRECAUTIONS AC AUTION

+ Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension units.
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 and extension units with a

wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to section 9.3).
* Do not wire vacant terminals externally.
Doing so may damage the product.
« 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.
+ 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.
* 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 the FX3G Series main unit and FX2N/FX3U Series extension equipment 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.
- 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.
+ Make sure to properly wire to the FX Series terminal blocks 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.
- 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.
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12.1

External Wiring for Relay Output Type

This section explains relay outputs and external wiring.
For the relay output specifications, refer to the following.
— For the specifications on the main unit, refer to Subsection 4.4.1.
— For the specifications on the input/output powered extension unit, refer to Chapter 15.
— For the specifications on the input/output extension block, refer to Chapter 16.

12.1.1 Product life of relay contacts
— For product life of relay contacts, refer to Subsection 14.4.3.
12.1.2 Handling of relay output
1. Output terminal
One common terminal is used for 4 or 8 relay output points. ——
The common terminal blocks can drive loads of different circuit Load
———=—YOOO|——
voltage systems (for example,100V AC and 24V DC). | Yoo — —
Fuse[] 24vDC | ?
| COM1
Load |
———=——YO04|——
———=——{YOO5[—.—
Fuse[| 100VAC| ¢ |
—(~>—{com2 bLC
2. External power supply
Use an external power supply of 30V DC or less or 240V AC or less (250V AC or less when the unit does not
comply with CE, UL or cUL standards) 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. 10ms.
6. Output current
At a circuit voltage of 240V AC or less (250V AC or less when the unit does not comply with CE, UL or cUL
standards), a resistance load of 2A per point or an inductive load of 80VA or less (100V AC or 200V AC) can
be driven.
— For the life of the contact for switching an inductive load, refer to Subsection 14.4.3.
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

Because there is no leakage current even while output contacts are OFF, the neon ball, etc. can be driven
directly.
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12.1.3 External wiring precautions

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.

2. Contact protection circuit for inductive loads
An internal protection circuit for the relays is not provided for the relay output circuit in this product. It is
recommended to use inductive loads with built-in protection circuits. When using loads without built-in
protection circuits, insert an external contact protection circuit, etc. to reduce noise and extend the product
life.

1) DC circuit
Connect a diode in parallel with the load.
The diode (for commutation) must comply with the following

L Inductive load
specifications.

L]
Diode
(for commutation)

PLC output

Item Guide contact

Reverse voltage 5 to 10 times the load voltage

Forward current Load current or more

2) AC circuit
Connect the surge absorber (combined CR components such as a surge killer and spark killer, etc.)
parallel to the load.
Select the rated voltage of a surge absorber that is suitable

for the load being used. Refer to the table below for other .
Inductive load

specifications. o
PLC output [@]
Item Standard contact Surge
Static electricity capacity | Approx. 0.1uF absorber
Resistance value Approx. 100 to 200Q
Reference
Manufacturer Model name Manufacturer Model name

Okaya Electric Industries Co., Ltd.

CR-10201

Rubycon Corporation

250MCRA104100M B0325

3. Interlock

For loads such as forward/reverse contactors, etc., where
a hazardous condition could result if switched ON
simultaneously, an external interlock should be provided
for interlocking the PLC’s internal programs as shown to

the right.

4. In-phase

PLC output contacts (*) should be used in an "in-phase"

manner.

@ Inter- Limit of normal @

- Iockﬂ\ rotation N Normal
PLC output e rotation
contact 1 - Reverse
PLC output — Limit of reverse | rotation
contact rotation
bl 1
LT
1 *
L |
* I
| —
* 1
LI
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12.1.4 Example of external wiring 8F
AC power supply a
100 to 240V
() | Main unit
~ Fuse™ relay output
. Breaker = (COMO) | o
— YO S
P ON : A =
ower Fuse" : ' =
= COM2 , é
PL MC — Y2
® : : |
MC Emeraenc Fge Ccom4 13
’ sto geney = Y10—/—| 5=
s p ; ; 33
H i c Q@
MC MC - 28
g
f E—
Fuse" | Output extension block 1 4
I = COom1 relay output 3 s (?
/| DC power i : i 23§
[_supply = Y7 83
Load R 3
@ Fuse™ -
= Com2 1 5
— YO mus
' < : X Q
© i : | g 55
—1 Y7 g.g_g
Load R c 2
I @
i E—
Fuse™ | Input/output powered 1 6
= Comt extension unit ggg
= YO0 relay output 525
= Y1 S5
=——V2 g
— Y3
Load . |2
S) Fuse™ 1 7
= COM5 cIm
= Y0 =38
® i : i »s
1 ® 1 _g =
— Y7 =
Load . |2
® O @ O T
Power supply for load 1 8
connected to PLC output £52
I 5@
For details on emergency stop ® gé%:'
operation, refer to "DESIGN 3.
PRECAUTIONS" at "Safety S
Precautions" field. 1 9
*1. The output circuit of this PLC does not have a built-in fuse. o
Provide a fuse suitable to each load to prevent blowout of the wires on the circuit board caused by output g
element fracture due to load short-circuiting. 2
*2." + " represents vacant terminals. g
&
WIRING PRECAUTIONS 20
/N\CAUTION b
» Do not wire the vacant terminals externally. %’
Doing so may damage the product. g
Q
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12.2 External Wiring of Transistor Output (Sink/Source) Type

This section explains the procedures for handling transistor output and external wiring.
For the transistor output specifications, refer to the following.
— For the specifications on the main unit, refer to Subsection 4.4.2.
— For the specifications on the input/output powered extension unit, refer to Chapter 15.
— For the specifications on the input/output extension block, refer to Chapter 16.

12.2.1 Transistor Output Sink and Source

FX3G Series main units, FX2N Series input/output extension units/blocks of transistor sink output type and of
transistor source output type are available.

1. Differences in circuit

+ Sink output [-common]

Output to make load current flow into the output (Y) terminal is Load |:|:|
called sink output. Y
1
—E—| M
Fuse DC }_@lﬂi
power

supply

+ Source output [+common]
Output to make load current flow out of the output (Y) terminal is
called source output.
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12.2.2 Handling of transistor output oz
7o
. 52
1. Output terminals 3

One, 4 or 8 transistor output points are covered by one common terminal.

Sink output . =
Connect each COMO (number) terminal to the minus side of I Sink output type g
the load power supply. _load s =
The COMO terminals are not connected internally. —=—vyoml- @
Fuseﬂ Dgu%%\fg,er Y N
“—com1 13
Load I 5=
——— Y04 g3
— YOO5¢- s
Fuseﬂ Dgu%%\f;er . I S gg‘
|
' co||v|2 PLC 14
Source output s F58
Connect each +VO (number) terminal to the plus side of the I ource output type %%5:6
load power supply. Load VT §§ >
The +V0O terminals are not connected internally. — Ivyom}- g
Fuseﬂ DSUPO\INGT 71 h4 =
pply
| +V0 15
Load | mys
————Y0O4 o} %‘é
— YOO5¢t- 239
ruse (PSRN 2 1 ¥
+ +\|/1 pc| °
2. External power supply 1 6
For driving the load, use a smoothing power supply of 5-30 V DC that can output current two or more times 2015
the rated current of the fuse connected to the load circuit. %%%
Ss
3. Insulation of circuit B
The internal circuit of the PLC and the output transistor are insulated with a photocoupler.
The common blocks are separated from one another. 1 7
4. Display of operation e
Operation indicator LEDs are built into the main unit and output extension blocks, and turn ON when ag
photocouplers are actuated. 57
<

-
oo

suondo
pue syun
uoIsus)x3 Jayi0

-_—

ajnpoly Aejdsig €O

2

ooig euius)

179



FX3G Series Programmable Controllers 12 Output Wiring Procedures
User's Manual - Hardware Edition 12.2 External Wiring of Transistor Output (Sink/Source) Type

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.

Classification Ref::):se Load current
524\ DC When using an instruction related to pulse train output or
Main unit Y000, Y001 5us or less 10mA or more positioning, make sure to set the load current to 10 to 100mA

14/24 point type (5-24 V DC).
Y002 or more |0.2ms or less | 24V DC 200 mA or more |

524\ DC When using an instruction related to pulse train output or
Main unit Y000 to Y002 |5us or less 10mA or more positioning, make sure to set the load current to 10 to 100mA

40/60 point type (5-24 V DC).
Y003 or more |0.2ms or less |24V DC 200mA or more !

Input/output powered extension unit

*1
Output extension block 0.2ms or less | 24V DC 200mA

*1. The transistor OFF time is longer under lighter loads. For example, under a load of 24V DC 40mA, the
response time is approx. 0.3ms. 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
PLC PLC
Dummy Dummy
Fuse(] Load resistance Fuse(] Load resistance
+ Y Y
+
COom1 +V0

6. Output current
The maximum resistance loads for the main unit or input/output powered extension units and output
extension blocks are shown in the following table.
The ON voltage of the output transistor is approx. 1.5V.
When driving a semiconductor element, carefully check the input voltage characteristics of the applied
element.

Output

Model
current

Limitation

FX3G-14MT/OS
FX3G-14MT/OSS
FX3G-24MT/OS
FX3G-24MT/OSS
FX3G-40MT/OS
FX3G-40MT/OSS

Main units

The total load current of resistance loads per common terminal
FX3G-60MT/OS should be the following value.
FX3G-60MT/CISS 1 point/common: 0.5A or less
. 4 points/common: 0.8A or less
FX2N-32BT-ESS/UL 0.5A/point | g points/common: 1.6A or less
FX2N-48ET-ESS/UL

Input/output powered FX2N-48ET-DSS For FX2N-16EYT-C:
extension units FX2N-32ET 16 points/common: 1.6A or less

FX2N-48ET For FX2N-8EYT-H:
FX2N-48ET-D 4 points/common: 2A or less

FX2N-16EYT-ESS/UL
FX2N-8EYT-ESS/UL
FX2N-16EYT
FX2N-8EYT
FX2N-8EYT-H 1A/point
FX2N-16EYT-C 0.3A/point

Output extension block
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- 9=
7. Open circuit leakage current 5%
0.1mA or less 3%
o

12.2.3 External wiring precautions

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, Sink output type

a protection fuse should be inserted at the output. Load
Use a load power supply capacity that is at least 2 times larger Y
than the total rated fuse capacity. Fuse

Bunip indino

5%
COM1 ed
PLC o
&
Source output type 1 4
Load =
Y 358
Fuse SE
® D5
g3
* 28
+V0 3
PLC 1 5
2. Contact protection circuit for inductive loads mos
When an inductive load is connected, connect a diode . E§SE
(for commutation) in parallel with the load as necessary. . Sink outputtype 2.4 O
The diode (for commutation) must comply with the following Inductive s &
specifications. @
Fuse
Item Guide . 1 6
Reverse voltage | 5 to 10 times of the load voltage o g =
COoM1 832
Forward current | Load current or more D=
PLC &g
S5
=%
Source output type
Inductive
load 1 7
com
Fuse J 225
Sa
* 3
+V0 <

PLC

-
oo

3. Interlock
@ S oco
For loads such as forward/reverse contactors, etc., Interlock 533
. . . o o Normal 552
where a hazardous condition could result if switched ON Dt of normal - — ' rotation 29m
simultaneously, an external interlock should be provided rotation < Q§
for interlocking the PLC's internal programs, as shown to . o | Reverse &
; Limit of reverse PLC output | rotation >
the right. .

rotation element 1 9
© @ o
Interlock 35
- S~ | Normal 2
Limit of normal > .~ rotation =
rotation X 2
~— P | Reverse &

Limit of reverse PLC output | rotation
rotation element 20
¥
=l
3
©
o
=
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12 Output Wiring Procedures

12.2.4 Example of external wiring

1. Transistor output (Sink)

AC power supply

100 to 240V " l . Main _unit
() Fuse transistor output (sink)
o =——couq |
. Breaker Lcid ﬁ :
Power ON = [
— Y2 4@—‘
PL MC F.U—S.eﬁ CO.MA :
7 @ — i
MC =——V10
Emergency Load :
I stop 12
MC MC T
i —
Output extension block
Fuse transistor output (sink)
=—con
|| = YO .
~ /] DC power ! 1 !
=| supply — W '
I Load . |2
Fuse™
= Ccom2
= Y7}
Load . |2
g
I —
Input/output powered
Fuse' extension unit
= comt transistor output
= | YO —1 (sink)
= V7| :
Load . |2
® S) Fuse
= COoM2
Power supply for load —_ Y0 |
connected to PLC output | : — %{,
- = Y7 :
For details on emergency stop Load _T‘g’i
g

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) oz
cS
AC power supply g%’
100 to 240V Main unit 2
N\ Fuse™ transistor output
N = VO (source)
— YO
R Breaker Load : %‘l =
Power ON = +V2 5
= Y2 W—‘ ;
PL MC | F'li?*'] +\:/A 1 é
® = v
MC — Y10
Emergency Load : ! 1 3
LI stop . 2 ss
MC MC 83
— ==
Output extension block &
Fuse'! transistor output
= +V0 (source) 14
| | = YO | -
~ /| DC power ! : ! 5‘55
(=] supply =7 ' 522
Load . |2 8’§ .
Fuse" . 5
=——V1] -
= YO0 —(‘%’7 15
o V7 —«%# 2
Load T2 230
® © I s°8
i E— =
Input/output powered
Fuse®! extension unit 1 6
= +V/0 transistor output wms
= W;@%g— (source) 852
i R i ® ® O
i . B g =
= Y7 4
Load . |2
® © Fuse™
= +V1
Power supply for load — Y0 | 1 7
connected PLC output : n % : SI%
For details on emergency stop — Y7 v %" _%’ g
operation, refer to "DESIGN Load _I_ =

PRECAUTIONS" at "Safety
Precautions" field.

-
oo

*1. The output circuit of this PLC does not have a built-in fuse.

oco

Provide a fuse suitable to each load to prevent blowout of the wires on the circuit board caused by 223
output element fracture due to load short-circuiting. ? 93 F'g
*2."+" represents vacant terminals. Qg
%.

WIRING PRECAUTIONS A 1 9
CAUTION 4

* Do not wire the vacant terminals externally. E_’
Doing so may damage the product. =

[N

>

2

ooig euius)
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12.3

External Wiring for Triac (SSR) Output Type

This section explains the procedures for handling triac output and external wiring.

» There are not triac output type of main units.
Select from the input/output powered extension units/blocks.

» For the triac output specifications, refer to the following.
— For the specifications on the input/output powered extension unit, refer to Chapter 15.
— For the specifications on the input/output extension block, refer to Chapter 16.

12.3.1 Handling of triac output
1. Output terminals
On the triac output type units/blocks, one common terminal is used for 8 points.
Therefore, the common terminal blocks can drive loads of different E o - EXoN-16EYS
circuit voltage systems (for example, 100V AC and 200V AC). Lond Xamlp e TR
oa
———— YO
= Y1 |-
Fuse[] 100vAC[ ? }-
—(~>—{comt
Load |
——— YO
= Y1 |+
Fuse[| 200vAC| ¢ }-
—(:)— COIMZ PLC
2. Circuit insulation
The PLC internal circuit and the output element (triac) are insulated with a photo-thyristor.
The common terminal blocks are separate from one another.
3. Display of operation
When the photo-thyristor is driven, the LED is lit, and the output triac is turned on.
4. Response time
The time from when the photo-thyristor is driven or shut down until the output triac is turned on and until it is
turned off is 1ms or less and 10ms or less, respectively.
5. Output current
The max current per output point is 0.3A. However, to restrict temperature rise, the max current per one
output from four points should be 0.8A (average per point is 0.2A).
When a load with high rush current is turned on and off frequently, the root-mean-square current should be
0.2A or less.
<Example>
0.4A
/\/42><002+042><07 A v
. . —=0.2A
0.02+0.7+10
0.02 0.7 10
sec sec sec
6. Open circuit leakage current

A C-R absorber is connected for turn-off in parallel with the triac output terminal of this type of PLC.
Therefore, when the circuit opens, a leakage current will be 1mA at 100V AC and 2mA at 200V AC.

Since the triac output type devices leak current when the circuits are open, small-size relays and micro
current loads having low rated operating current may keep operating even when the triac output is turned off.
Therefore, use a load of 0.4VA or more at 100V AC or 1.6VA or more at 200V AC. If the load is less than this
value, connect a surge absorber as stated below in parallel with the load.

— For the connection of the surge absorber, refer to 12.3.2 External wiring precautions.
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12.3.2 External wiring precautions 8F
e g
« @
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, Load
a protection fuse should be inserted at the output.

Fuse o
£
=

CcOoM1 §
2. Micro current load PLC
The PLC's internal Triac output circuit is equipped with a turn-off 1 3
C-R absorber. When connecting a very low current load of Micro current load @ <=
o=
"0.4VA/100V AC or less, or 1.6VA/200V AC or less", please K 3=
* — . cQ
connect a surge absorber parallel to the load. ke _@ )
Select the rated voltage of a surge absorber that is suitable for the Surge ]
load being used. Refer to the table below for other specifications. absorber
Item Guide 1 4
Static electricity capacity Approx. 0.1uF gi = o
=0
Resistance value Approx. 100 to 2002 & z o
835
QD
Reference 883
>
Manufacturer Model name Manufacturer Model name =
Okaya Electric Industries Co., Ltd. | CR-10201 Rubycon Corporation 250MCRA104100M B0325 1 5
233
3. Interlock g5 =
For loads such as forward/reverse contactors, etc., where sd E
a hazardous condition could result if switched ON & Inter- Limit of normal > c £
simultaneously, an external interlock should be provided K — lock _rotation Normal @
for interlocking the PLC's internal programs as shown to AN rotation 16
the right. K — N - Reverse  5m=
> — Limit of reverse | fotation gieE
PLC output rotation 5206
element R4
o
c
4. In-phase a

PLC output contacts (*) should be used in an "in-phase"

manner. @ @ 1 7
5 7 S3w
K "ag
] = gé'
<

*

/7N
(1 []
suondo
-
u0!sue5<uaeg$g (0]

ajnpoly Aejdsig €O

2

ooig euius)
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12.3.3 Example of external wiring

AC power supply l Main unit
100 to 240V _ relay output
YO——
N Breaker :
[com)
Power ON For the relay output wiring 5]
; . Y2——
of the main unit, refer to ] A
PL i L | '
I,VIC 3 7 Subsection 12.1.4. ol
Y10—— :l
MC —0 !
Emergency] | ¢ ] i
i stop N
MC MC L
i —
Output extension block
Fuse triac output
= comt
— V0l K
= | YO s
! US
V7
® Q) Load I =t
Power supply for load L
connected to PLC output
| | I —
For details on emergency stop Input/output powered
operation, refer to "DESIGN Fuse™ extension unit
PRECAUTIONS" at "Safety = [com| triac output
Precautions" field. — 0| g
, ] >—U¢—<
— NZ) Kl :
pvomm 851 >
oa 2 >—u¢—<
=

*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 AC AUTION

Do not wire the vacant terminals externally.
Doing so may damage the product.
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11
13. Examples of Wiring for Various Uses g

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

Buuipm indino IND

positioning limits). sf: §
2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off. ez
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be é{::
disabled. &
(2]

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

3) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of
extension blocks. If an overload 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. g‘ n_ga §
4) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or off. %% P
For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe g§ >
machinery operation in such a case. § 3
5
DESIGN PRECAUTIONS AC AUTION 15
mus
X 9T
TS s
+ 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 2 gg
100mm (3.94") or more away from the main circuit or power line. é g
Noise may cause malfunctions. ER
» 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. 1 6
o ms
SECURITY PRECAUTIONS WARNING 535
S5
S
+ 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. 1 7
SI%
~%s
WIRING PRECAUTIONS WARNING 0g
é =
<

+ 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.

-
oo

) . ocQ
Failure to do so may cause electric shock. =t ‘g,; =1

. o @

* The temperature rating of the cable should be 80°C or more. 29 m
2g

=1

(2]

2

=}

-_—

ajnpoly Aejdsig €O

2

ooig euius)
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13.1

WIRING PRECAUTIONS AC AUTION

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

wire 2 mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to section 9.3).
* Do not wire vacant terminals externally.
Doing so may damage the product.
« 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.
+ 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.
* 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 the FX3G Series main unit and FX2N/FX3U Series extension equipment 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.
- 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.
* Make sure to properly wire to the FX Series terminal blocks 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.
- 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.

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 only for sink input and products both for sink input and for source input are available.
- 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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1
13.2 Digital Switch [DSW Instructions (FNC72)/BIN Instructions (FNC19)] SF
g8

13.2.1 When DSW instructions are used

Examples of wiring for capturing values from a 4-digit digital switch to the data register D100 are given below. 1

1. Main unit

Buuipm indino IND

Example of program

M8000
—— DSW X010 Y010 D100 K1

Example of wiring

10} BULIAA

1) In the case of sink wiring
When inputs are used for both sink and source and outputs are the transistor sink type in the used main

S9S() SNOLEA

unit 1 4
Digital 100 10? 102 103 %;3*;:0
itch of 855
aen 11 1] 1] 1] g3
0.1A50V 7K 2& AR |ARRR |KAAAK |AAARR =
diode is A A AN ;N 1 5
necessary. N—T\ r\_ﬁ: r\_c:
033
1 2 4 8 g'gé
S/S [X010[X011[X012[X013 s =
w
Main unit (Ex: FX3G-40MT/ES) 1 6
oV |24V [com4]Y010[Y011]Y012[Y013 gLs
100 |10 |102 [10° 525
o c
55
2) In the case of source wiring 1 7
When inputs are used for both sink and source and outputs are the transistor source type in the used
main unit e
- o
(O]
— @,
é”%
Digital 10° 10’ 102 108 =
switch of
BCD R R R R 18
0.1A 50V /?zgzszs /YYY | YYVY | YTV oco
diode is Y NN ;N 223
necessary. M~T ™n T ERY F'g
o
@
g.
1 ]2 |4 |8 B
S/S [X010[X011]X012[X013 19
|w)
Main unit (Ex: FX3G-40MT/ESS) g
Q
<
0V [24v[+v4[yo10]Y011][yo12[Y013 g
10° |10! |1o2 [10 =

2

ooig euius)
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2. Main unit + input/output powered extension unit/block
Example of program

M8000
|—

DSW X010 Y030 D100 K1

Example of wiring

1) In the case of sink wiring
When the main unit and a transistor output (sink) type input/output powered extension unit/block are used
Digital 100 10! 102 10°
switch of
BCD BRI BRI BRI BRIR
01A50V _PARKAE | AKARARK |KAKK | AKKR
diode is NP P PP MNP
necessary. P r\_;: r\_C:
R
112 |4 |8 : 2
S/S [X010[X011]x012[X013
Input/output powered extension unit
Main unit Output extension block
Transistor output (sink)
24V | COM1|Y030[Y031|Y032|Y033
100 |10' |10% [10°%

*1 To use the input terminal (X) of the input/output powered extension unit, wire the terminal as shown by the dotted line.
*2 The terminals in the shaded areas are provided on input/output powered extension units (ex.: FX2N-32ET).
Output extension blocks donot have the terminals.

2) In the case of source wiring

When the main unit and a transistor output (source) type input/output powered extension unit/block are

used
Digital 10° 10" 102 10°
itch of
B R BRI 1] 1]
4
0 A50V/7SZ VYV |YYVYVY |YYVY |YVYVY
diode is — T RAA—T1-R TR
necessary. T T
! 1*1
112 |4 |8 i i

S/S [X010[X011]X012[X013

Input/output powered extension unit
Output extension block
Transistor output (source)
+\/0[Y030[Y031]Y032]Y033

100 (10" [10% [10°

Main unit

*1 To use the input terminal (X) of the input/output powered extension unit, wire the terminal as shown by the dotted line.

*2 The terminals in the shaded areas are provided on input/output powered extension units (ex.: FX2N-32ET-ESS/UL).
Output extension blocks do not have the terminals.
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3. Input/output powered extension unit oz
Example of program %g
ZR)
M8000 a

—— DSW X060 Y050 D100 K1

Example of wiring 1 2
o
1) In the case of sink wiring é
When inputs are used for sink only and outputs are the transistor sink type in the used input/output =
powered extension unit E:
0 1 2 3 <=
Digita 10 10 10 10 .
switch of BRI BRI BRI BRI &S
BCD 59‘
Py AAARR |RARARAR |KAARE |BRRARR 8
0.1A 50V N\ b NIPE NIV N b NP NP N
diode is T ™D AN 1 4
necessary.
H=o
o
1 2 4 8 é?g%
COM[X060]X061][X062]X063]——X064[X065[X066[X067 855
. . S a
First input group Input/output powered =9
extension unit =
. . FX2N-32ET
Transistor output (sink) EXONABET 1 5
com1]Y050[Y051[Y052|Y053] mos
10° 10" [102 [10° §SE
@ 3 O
Ses
s £
Z
2) In the case of source wiring 1 6
When inputs are used for both sink and source and outputs are the transistor source type in the used
extension unit 203
235
® ® O
S
o
Digital 10° 10° 102 10°
switch of BRI IR IR BRI 17
Yy vy 3 S
VY VYV VYV VY / VYV VY /YVV | YYVYV ==&
0.1A50v o8
diode is A——T1R ==K £°
necessary. T T <
] 1 12 |4 |8 18
— S/S| ov | 24v|x069|x961 [ X062 X063——X064[X065|X066]| X067 oco
First input group Input/output powered i)
extension unit a8m
Transistor output (source) FX2N-32ET-ESS/UL 2
[+V0[V050[051[Y052]Y053] FXoN-48ET-ESSIUL S
| 10° [10" [102 [10° 19
o
3
2
=
2
&
@
=
8
©
g
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13.2.2 When BIN instructions are used

Examples of wiring for capturing values from a 2-digit digital switch to the data register D102 are given below.
Example of program

M8000
— BIN K2X010| D102

Example of wiring

1) In the case of sink wiring
When inputs are used for both sink and source in the used main unit or input/output powered extension

unit
100 10°
BB BRI
) 1)
| ——

I 1—2 |4 |8 |1 |2 |4 |8
S/S [X010[X011[X012[X013[X014]X015[X016[X017

Main unit, Input/output powered extension unit

2) In the case of sink wiring
When inputs are used for sink only in the used input/output powered extension unit

100 10°

BRI BRI
) 1)
I —

1—/™2 |4 18 |1 (2 |4
COM[X010]X011[X012[X013]X014[X015[X016]X017

Input/output powered extension unit

3) In the case of source wiring

When inputs are used for both sink and source in the used main unit or input/output powered extension
unit

10° 10’
IR IR
)

1—/—2 |4 |8 |1 2 |4 |8
S/S | oV [ 24V [X010[X011]X012[X013]X014[X015[X016][X017

Main unit, Input/output powered extension unit
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13.3 Input Matrix [MTR Instructions (FNC 52)] SF
22
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 instructions.
1. Main unit 12
2
Example of program el
M8000 §
— MTR X020 Y010 M30 K3 @

Example of wiring

1) In the case of sink wiring %<,E§
When inputs are used for both sink and source and outputs are the transistor sink type in the used main 5‘3
unit g

diodeis —x £ 14
necessary.
X021V X022V X023V X024 VX025V X026 V X027 3535
o T 1o Jo 1T Jeo Je s 5§25
= = = = = = = = oz
= 1= 1= 1= 1= 1= = )= 885
1 X021V X022V X023V X024 VX025V X026V X027 3
[sp) o™ [sp) [sp) o [sp) [sp) o0
= 12 1= |1 2 IE = )= 15
N A nIs
gEg
S/S [X020[X021[X022[X023]X024[X025[X026[X027 s £
@
Main unit (Ex: FX3G-40MT/ES) 1 6
24V} Icoma[Y010[Y011][Y012 g3
] 533
55
2) In the case of source wiring

When inputs are used for both sink and source and outputs are the transistor source type in the used

main unit

T—
0
%§

I

152}

T L) 1 N~

N ©

O\ \O \©O \O \io

%E %2 %E %E %2 %§
X021WX022VX023VX024VX025VX026VX027

T

TN

=
%E %
X021

Ten

= < = = =
= %E %E %2 %E g%E
X022v X023V X024V X025V X026V X027

< L) =) I~
<

[o
0.1A 50V g
diodeis —
necessary.

[S)
=
=

lo
(s}
=

\4

™
=

o] ]
= =

< ~
™ 1) [+2)
= = = =

S/S [X020[X021]X022]X023[X024[X025[X026]X027

2V

Main unit (Ex: FX3G-40MT/ESS)

{+v4 [Y010[Y011]Y012
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13 Examples of Wiring for Various Uses

FX3G Series Programmable Controllers
13.3 Input Matrix [MTR Instructions (FNC 52)]

User's Manual - Hardware Edition

2. Main unit + input/output powered extension unit/block
Example of program

M8000
—— MTR X020 Y050 M30 K3

Example of wiring

1) In the case of sink wiring
When the main unit and a transistor output (sink) type input/output powered extension unit/block are used

—4

I~

- Jou Jo Js
X9}
=

= T
0.1A 50V 2 \2 2 2 2 \2
diode is —_ X
necessary.
v X021V X022V X023V X024V X025V X026V X027

T T I< o o T~
= < < < = =

I =
= = = = = = = =
% iy %
1 X021V X022V X023V X024V X025V X026 V X027

- U Ty = T %) T~
(a2) (a2] o o (a2) o o
= = = = = = =
N YiN Vi YiN Vi Vi YiN

©
re]
=

PTM30]

“1

| *2

I
S/S [X020[X021[X022[X023]X024[X025]X026]X027

Input/output powered
extension unit/block

Main unit

Transistor output (sink)

24V | CO|M1|YO|50|YO|51 [Y052
[

*1 To use the input terminal (X) of the input/output powered extension unit, wire the terminal as shown by the dotted line.
*2 The terminals in the shaded areas are provided on input/output powered extension units (ex.: FX2N-32ET).
Output extension blocks do not have the terminals.

2) In the case of source wiring
When the main unit and a transistor output (source) type input/output powered extension unit/block are

used

<r TLo T© N~
0 [t9)

0.1A 50V '?
iode i = =
diode is - % %
necessary.
X021V X022V X023V X024V X025V X026VX027

jﬁ
Is) ‘— TN <r TLo 1© I~
% g < <

I/‘

Z% = |=
X021 X02 X023vX024vX025VX026vX027

[=) I— 1) I~

52} o) m co 52} ™

= = E E = = = =
VA \4 vy Y ¥ vy Y ¥

*1

| i *2

|
S/S [X020[X021]X022[X023][X024[X025[X026]X027

Input/output powered
extension unit/block

Transistor output (source)

24V +V0 [Y050[Y051]Y052
[ ]
[

Main unit

*1 To use the input terminal (X) of the input/output powered extension unit, wire the terminal as shown by the dotted line.
*2 The terminals in the shaded areas are provided on input/output powered extension units (ex.: FX2N-32ET-ESS/UL).
Output extension blocks do not have the terminals.
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3. Input/output powered extension unit oz
Example of program %g
M8000 1

— MTR X060 Y050 M30 K3

Example of wiring 1 2
1) In the case of sink wiring g
When inputs are used for sink only and outputs are the transistor sink type in the used input/output ;
powered extension unit s
T T To < °

M5!

IS TS T% T% 5 ry] rs} 75
0.1A 50V = 1= 1= 1= 1= 1= =
diodeis —>
necessary. X061V X062V X063V X064V X065V X066 VX067

5%
< < < < < < < < (77—,
= %E %E %E %E %E %E %E 59‘
D
1 X061V X062V X063V X064V X065WVX066 VX067
IS 1B\ 8 \S \8 \8 \B 14
jE = = = = = = =
‘
g8 2
COM|X060[X061[X062]X063]X064|X065[X066]X067 ‘gg =
=0
Input/output powered extension unit FX2N-32ET 3
FX2N-48ET
Transistor output (sink) 1 5
coM1]Y050[Y051]Y052|Y053|Y054]|Y055[Y056|Y057 mys
1 gzg
s £
2) In the case of source wiring 7
When inputs are used for both sink and source and outputs are the transistor source type in the used
extension unit 1 6
mms
[ I= J o Ix L) I I~ S 5%
wn To] 0 1o To] 0 Yo [To] xS =
0.1A 50V S = 1= 1= 1= = = = ©29
diodeis —> SF
necessary. X061V X062VX063v X064V X065VX066VX067 a
[© T— TN T < TS} ) I~
< < < < < < < <
l§ %2 %2 Z%§ %2 %2 %§ 6%§ 17
- X061V X062V X063V X064V X065V X066VX067 E
o I~ o o & m Jo I~ 83
™ [ap] 8] (a2 [ap] [ap] [s2] ™ »o
S = 1= 1= 1= 1= = )= 5°
N4 <
. 18
S/S | 0V [24V [X060]X061[X062[X063[X064]|X065[X066[X067
Input/output powered extension unit FX2N-32ET-ESS/UL g %%
FX2N-48ET-ESS/UL § § m
Transistor output (source) Q§~
+V/0 [Y050]Y051]Y052[Y053]Y054|Y055]Y056]Y057 z
| I I B
=}
3
2
=
2
&

2

ooig euius)
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13 Examples of Wiring for Various Uses

13.4 Seven Segment with Latch [SEGL Instructions (FNC74)/BCD Instructions (FNC18)]

13.4 Seven Segment with Latch [SEGL Instructions (FNC74)/BCD
Instructions (FNC18)]

13.4.1 When SEGL instructions are used
This subsection gives examples of wiring for displaying the current value of D100 on the 4-digit 7-segment
display.
1. Main unit

Example of program

M8000
|_

SEGL

D100

Y010

K1

Example of wiring

1) In the case of sink wiring
When inputs are used for both sink and source and outputs are the transistor sink type in the used main

unit

Transistor output (sink)

Main unit (Ex: FX3G-40MT/ES)

com4| yo1o | vo11 | vo12 | Y013 [coms| Y014 | Yo15 | vo1e | yo17

100 Jm1 Jm? J103

1 J2 Ja 8

-
] ﬁ 08 ﬁ 02 ﬁ 0’ [1 0°
20
g
8\ - - - -

* Use a 7-segment display with a latch and a built-in BCD decoder.

2) In the case of source wiring
When inputs are used for both sink and source and outputs are the transistor source type in the used
main unit

Transistor output (source)

Main unit (Ex: FX3G-40MT/ESS)

+v4 | yo1o | vo11 | vo12| yo13| +vs | vo14 | yo15 | vote [ Y017

100 Jm1 Jm2 Jm3

L

-

1 [0 [102 [ror
2N 000
S0
8\ | "= - -

[100
—

* Use a 7-segment display with a latch and a built-in BCD decoder.

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)

PLC 7-segment display

Internal
circuit
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2. Input/output powered extension unit oz
5o
Example of program & g

M8000
—— SEGL D100 Y020 K1

Example of wiring

1) In the case of sink wiring
When inputs are used for sink only and outputs are the transistor sink type in the used input/output
powered extension unit

Buuipm indino IND

7-segment display to be used for sink wiring
(in the case of transistor output)

Input/output powered extension unit PLC 7-seament displa %<,E§
FX2N-32ET 9 pay 23
FX2N-48ET =g

D

w

1

1

1

1

1

i

Transistor output (sink) i
COM1 | Y020 | Y021 | Y022 | Y023 [COM2]| Y024 | Y025 | Y026 | Y027 [ |
1

1

1

1

1

1

1

1

1

1

I ERE L 100 [100 102 [10° M Interal 14
circuit
[ 558
COM1 - S2g
ST
ﬁo3 102 [107 ﬁoo 855
L e e P [ S —— g5
= 2t
A— L N e
N
N RN RN RR N 15
233
2 g
* Use a 7-segment display with a latch and a built-in BCD decoder. Ses
c =
2) In the case of source wiring =
When inputs are used for both sink and source and outputs are the transistor source type in the used
extension unit 1 6
7-segment display to be used for source wiring oms
(in the case of transistor output) § E’g
Input/output powered extension unit ) ’ §§
FX2N-32ET-ESS/UL PLC 7-segment display =4
FX2N-48ET-ESS/UL

Transistor output (source) 1 7
+v0 | 020 [ Y021 | vo22| vo23] +v1 | Y024 | vo25 | Y026 | yo27 com
1 J2 Ja s 10° Jm1 sz Jm3 Internal 2g5
- circuit Q)«g_
3
<

e (102 (100 [100
- - i

(N

213l T= 18

4 - - - - oco

000
230

* Use a 7-segment display with a latch and a built-in BCD decoder.

ajnpoly Aejdsig €O

2

ooig euius)
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13.4.2 When BCD instructions are used

This subsection gives examples of wiring for displaying the current value of D100 on the 2-digit 7-segment
display.

1. Main unit

Example of program

M8000
—— BCD D100 [K2Y010

Example of wiring

1) In the case of sink wiring
When inputs are used for both sink and source and outputs are the transistor sink type in the used main
unit
7-segment display to be used for sink wiring
(in the case of transistor output)

Main unit (Ex: FX3G-40MT/ES)

1
1
1
1
1
i
Transistor output (sink) i
com4| Y010 | Y011 | Y012 | Y013 [cOMS| Y014 | Y015 | Y016 | Y017 ||
1
1
1
1
1
1
1
1
1
1

Internal
circuit

—— ]

~

[

2) In the case of source wiring
When inputs are used for both sink and source and outputs are the transistor source type in the used
main unit
7-segment display to be used for source wiring
(in the case of transistor output)

Main unit (Ex: FX3G-40MT/ESS) PLC 7-segment display

Transistor output (source)
+v4 | vo10] yo11 [ yo12 [ Y013 | +v5 | 014 | yo15 | vo1e | Yo17

— ]

Internal
circuit

~

N
)
=~
<)
-
)
=~
=)

C__J

-

C__J

-—
+
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2. Input/output powered extension unit oz
5o
Example of program & g

M8000
—— BCD D100 | K2Y020

Example of wiring

1) In the case of sink wiring
When inputs are used for sink only and outputs are the transistor sink type in the used input/output
powered extension unit

Buuipm indino IND

7-segment display to be used for sink wiring
(in the case of transistor output)

Input/output powered extension unit 5=
putioutput pow XFXZ;\,_3;EI|- PLC 7-segment display gé
FX2N-48ET ‘é@:
w
Transistor output (sink) &

1
1
1
1
1
1
1
1
i
com1| v020 | vo21 | vo22 | Y023 [com2] Y024 | Y025 | Yo26 | Y027 ]
1
1
1
1
1
1
1
1
1
1

Internal
1 J2 J4 8 J1 Jz J4 Js neme 14
S=o
e2a
33"
1|olals] lolals] 00000 TTTTTTTTTTTTTTTTTTTTTTTTTTOOTTTOOn %-8
«
- - P——
II
il . 15
il 093
g2t
ggg
2) In the case of source wiring S g
When inputs are used for both sink and source and outputs are the transistor source type in the used &
extension unit 1 6
7-segment display to be used for source wiring
(in the case of transistor output) oms
258
Input/output powered extension unit . 5o
FX2N-32ET-ESS/UL PLC 7-segment display g
FX2N-48ET-ESS/UL =
Transistor output (source)
+v0 | Y020 | Y021 | Y022 | Y023 | +v1 | v024 | vo2s5 | vo26 | Y027 17
Internal com
1 Jz J4 Js 1 2 4 8 g 3z
e éz’
<
1[2]4]18] 1]2[4[8

'
[
-
oo

-
|I
- - * oco
T 35
= =
o»®
- - 29m
>
ax
[v]
=)
@,
o
=)
o
w
o
QO
<
=
o
Qo
(=
D

2

ooig euius)
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14. Test Operation, Adjustment, Maintenance and

Troubleshooting

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.
* Use the battery for memory backup correctly in conformance to this manual.
- Use the battery only for the specified purpose.
- Connect the battery correctly.
- Do not charge, disassemble, heat, put in fire, short-circuit, connect reversely, weld, swallow or burn the battery, or apply excessive
forces (vibration, impact, drop, etc.) to the battery.
- Do not store or use the battery at high temperatures or expose to direct sunlight.
- Do not expose to water, bring near fire or touch liquid leakage or other contents directly.
- Incorrect handling of the battery may cause heat excessive generation, bursting, ignition, liquid leakage or deformation, and lead
to injury, fire or failures and malfunctions of facilities and other equipment.
- When replacing the battery, make sure to use our specified product (FX3U-32BL).
- When a battery error occurs ("ALM" LED is lit in red), follow the description in Manual.
+ 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.
» 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.

STARTUP AND MAINTENANCE

PRECAUTIONS /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 extension cable.
Failure to do so may cause equipment failures or malfunctions.
« 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
- Extension units/blocks and FX Series terminal blocks
- Battery 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.

DISPOSAL PRECAUTIONS AC AUTION

» Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of your device.
When disposing of batteries, separate them from other waste according to local regulations.
(For details of the Battery Directive in EU countries, refer to Appendix E)

TRANSPORTATION AND

STORAGE PRECAUTIONS ACAUTION

* When transporting the FX3G Series PLC incorporating the optional battery, turn on the PLC before shipment, confirm that the battery
mode is set using a parameter and the ALM LED is OFF, and check the battery life.

If the PLC is transported with the ALM LED on or the battery exhausted, the battery-backed data may be unstable during
transportation.

* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the general specifications
(section 4.1) by using dedicated packaging boxes and shock-absorbing palettes. Failure to do so may cause failures in the PLC.
After transportation, verify operation of the PLC and check for damage of the mounting part, etc.

*  When transporting lithium batteries, follow required transportation regulations.

(For details of the regulated products, refer to Appendix D)
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14.1 Preparation for Test Operation SF
Ska
Th
a3
8
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 12
short-circuiting of output wires may result in serious damage. o
Before applying power, check that the power supply and ground terminals are connected correctly and input/ ?E::
output devices are wired properly. =
Notes 3
The dielectric withstand voltage and insulation resistance test of the PLC should be measured in accordance with the following
procedures. 1 3
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 ﬁ:<1§
ground terminal. gcg
For the dielectric withstand voltage test of each terminal, refer to the generic specifications for the product. (refer to Section 4.1) c g
3) Measure the dielectric withstand voltage and insulation resistance between each terminal and the ground terminal. 2
Dielectric withstand voltage: 1.5kV AC or 500V for 1min (The terminals vary in dielectric withstand voltage.)
Insulation resistance: 5SMQ or higher by 500 V DC insulation resistance tester

14.1.2 Connection to built-in programming connector (RS-422) ??ﬁ
S
1. When connecting a peripheral device §._<‘?>

Connect and disconnect the communication cable for the peripheral device.

At connection, align the "positioning mark" between the cable and the main unit. 1 5
Programming 230
connector Ses
(RS-422) S s

&

-_—

syoo|g
uoIsus)x3
ndinoandu; &)

Positioning mark

22N

Communication cable o 1 7
Positioning mark
sI%¥
-
-~ »w
28]
2. For continuous use of a peripheral device (such as GOT) 2

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.

-
oo

Peripheral device o5Q

connecting Connection example 573
>

connector cover a3m

ax

S

w

Z

=)

9

w

=1

Q

<

=

o

o

=

@

Cut off the dotted cable 3

line area. 3

=)

D

@

o

Q

=
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3. For continuous use of a peripheral device (such as GOT) (using the connector conversion

14.1.3

adapter)
Cut off the area shown in the left figure below of the connector conversion adapter using a nipper, etc., and
connect the peripheral device as shown in the right figure below.

Connection example

-
o |
| :
______ a
S
B
\ Communication
Cut off the dotted cable
= line area.

Connection to built-in programming connector (USB)

Connect and disconnect the communication cable for the peripheral device (personal computer).
At connection, confirm the cable and connector shape.

Programming
connector

USB Mini-B
plug

connector
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14.1.4 Writing of program and program check [power ON and PLC stopped]

Turn on the PLC power.
Make sure that the RUN/STOP switch of the PLC is set to STOP, and turn the power on.

Check the program.

Check for circuit errors and grammatical errors with the program check function of the program-
ming tool.

Transfer the sequence program.

Write the program to the PLC with the programming tool.

PROTECT switch
When the memory cassette is used )
Make sure to set the PROTECT switch of the memory cassette to =
. WR [==]) 32L->PL(| _ml
OFF (shown right). 'O
— For details on handling of the memory cassette, refer to Chapter 21. DRS”‘””
o B Ll
|
Verify the sequence program.

Verify that the program has been correctly written to the PLC.

Execute PLC diagnosis.

Check for errors in the PLC main body with the PLC diagnostic function of the programming tool.
— For details on the PLC diagnosis with the display module or GX Works2, refer to Section 14.6.
— For details on the PLC diagnosis with the GX Developer, refer to GX Developer Version 8
Operating Manual.
— For details on the PLC diagnosis with the FX-30P, refer to FX-30P Operation Manual.
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FX3G Series Programmable Controllers
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Hardware Edition

14 Test Operation, Adjustment, Maintenance and Troubleshooting

14.2 Running and Stopping Procedures [Power ON]

14.2

Running and Stopping Procedures [Power ON]

14.2.1

Methods of running and stopping

FX3G 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.

. Operation with built-in RUN/STOP switch
Operate the RUN/STOP switch on the front panel of the main unit to start and

stop the 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.

RUN/STOP switch

L

N\

HU
= .
-

Running and stopping with general-purpose input (RUN terminal)

Operation with one switch (RUN)

One of the input terminals X000 to X017 " 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 X007 in 14-point type main units, and X000 to X015 in 24-point type main units
— For details, refer to "Kinds of Parameters and Settings" in Programming Manual.

General-purpose input terminal
specified as RUN input by

parameter

S/s [X000[x001]X002

RUN|

Main unit(sink input)

Operation with two switches (RUN and STOP)

General-purpose input terminal
specified as RUN input by
parameter

S/S [X000[X001][X002

RUN‘

Main unit(source input)

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.

General-purpose input terminal
specified as RUN input by

RUN‘STOP
\/'l/parameter

S/S [X000[X001]X002

Main unit(sink input)

General-purpose input terminal
specified as RUN input by

—I RUN\’S% parameter

S/S [X000[X001[X002

Main unit(source input)
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3. Starting and stopping by remote control from programming software

14.2.2

The programming software 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 software, refer to
Paragraph 2 of Subsection 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
(without remote running/stopping operation from the programming software)
The RUN/STOP status of the PLC is determined by the conditions shown in the following table.

Condition of general-purpose input terminal
specified as RUN terminal by parameter

Condition of built-in RUN/STOP switch Status of PLC

OFF RUN
RUN

ON RUN

OFF STOP
STOP

ON RUN

Use either built-in RUN/STOP switch or the general input specified as RUN terminal.
(When specifying the general-purpose terminal as the RUN terminal, always set the built-in RUN/STOP
switch to STOP.)

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 software 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 software. This can also be accomplished by setting the
built-in 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

14.3.2

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.

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
ltem In running In stopped
status status
. Devices used in program Al Al
Forcible ON/OFF ™ i i
Devices not in use v v
Change of current values of timers, counters, | Devices used in program A23 S
data registers, extension registers, extension
7 . . *3 *3
file registers and file registers Devices not in use v 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
and the PROTECT switch is off 4 v

*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). On the display module, the function cannot be operated for the input relays
(X).

- 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 extension registers (R) 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.  Only display modules can change the current value by the extension file register test function.

*4.  The current values of the file registers stored in the program memory cannot be monitored or tested on the display
module.

*5.  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.
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14.3.3

Program modification function

14.3.4

The sequence program can be transferred while the PLC is running or in the stopped state as shown below.

v : Effective - : Ineffective
ltem In running In stopped
status status

Batch writing of file registers (D) and extension file registers (ER) - v

Partial modification of program " v
Writing of program to PLC prog v

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 or GX Developer.
— For the writing function during running, refer to Subsection 5.2.5.

Built-in variable analog potentiometer function

The main unit has two built-in variable analog potentiometers (shown in the figure below).
The current value increases from 0 to 255 when a variable analog potentiometer is turned clockwise.

Enlarged view

I
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The current value of each variable analog potentiometer is stored in special data registers shown below.

Volume Data register to store current value

VR1 : variable analog potentiometer1 | D8030 (Integer from 0 to 255)

VR2 : variable analog potentiometer2 | D8031 (Integer from 0 to 255)

. Use example 1 of variable analog potentiometer

The current value of VR1 is used as the set value of a timer.

@ D8030- - - - The current value of VR1 is used as the set value of the timer TO.
. The setting range in this example using TO (100ms timer) is from 0 to

25.5 sec.

. Use example 2 of variable analog potentiometer

The current value of VR2 multiplied by "10" is used as the set value of a timer.

M8000
% MUL ‘ D8031 ‘ K10 ‘DO(D1)‘~--The value of D8031 is multiplied by "10", and stored in
DO(DA).

DO:cevereneeceeercnnnen. 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 (100ms timer)
is from 0 to 255 sec.
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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.
However, the output relays (points of contact) and batteries (option) have a limited life expectancy.

14.4.1 Procedures for checking model name
The model name of the main unit can be checked on the nameplate on the right side. After extension devices
are connected, the nameplate cannot be seen. Check the model name in the following places.
When the top cover is removed
=== e e
\, ml
" Model name g Model name
(abbreviation)
FX36-40M 70
J = =J =
14.4.2 Periodic inspection - battery life, etc.
1. Battery
Part Life
Model FX3U-32BL battery Standard life: 5 years (at ambient temperature of 25°C (77°F))
Standard life of FX3U-32BL: 5 years (at ambient temperature of 25°C (77°F))
— For details on the standard life and recommended replacement frequency, refer to Subsection
22.41.
2. Other devices
When inspecting the battery, 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.
* Check for loosening of wiring and other abnormalities.
3. Battery Replacement

When the battery voltage drops while the PLC power is on, the "ALM" LED on the panel is lit in red, and
M8005 and M8006 (latch) are turned on.
The memory can be retained for about one month after the lamps turn on. However, the operators may not
immediately find the lamps to be on. Prepare a new battery promptly, and replace the battery with the new
one.

— For details on the specifications and functions of the battery, refer to 22. Battery

Caution

Select the battery mode using a parameter when using the battery. If the battery mode is not selected, the
data is not backed up, and the "ALM" LED on the panel does not light.
— For the battery mode setting method, refer to Subsection 22.3.2.
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14.4.3 Maintenance - product life of relay contacts

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.

1. Inductive load
Inductive loads generate large reverse electromotive force between contacts at shutdown, which may cause
arcing. At a fixed current consumption, as the power factor (phase between current and voltage) gets smaller,
the arc energy gets larger.

1)

Main units and Input/output powered extension units and input/output extension blocks

— For the applicable models, refer to Chapter 3.
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000
operations at 20VA.
The following table shows the approximate life of a relay based on the results of an operation life test.

Test condition: 1 sec. ON /1 sec. OFF

Load capacity Contact life

0.2A/100V AC

20VA 3,000,000 times
0.1A/200V AC
0.35A/100V AC

35VA 1,000,000 times
0.17A/200V AC
0.8A/100V AC

80VA 200,000 times
0.4A/200V AC

FX Series terminal blocks

— For the applicable models, refer to Chapter 3.
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000
operations at 35VA.
The following table shows the approximate life of a relay based on the results of an operation life test.

Test condition: 1 sec. ON /1 sec. OFF

Load capacity Contact life
0.35A/100V AC
35VA 3,000,000 times
0.17A/200V AC
0.8A/100V AC
80VA 1,000,000 times
0.4A/200V AC
1.2A/100V AC
120VA 200,000 times
0.6A/200V AC

The product life of relay contacts becomes considerably shorter than the above conditions when the rush
overcurrent is shut down.
Please refer to the following measures regarding the inductive load.
— For precautions on the main unit, Input/output extension units, Input/output extension block,
refer to Subsection 12.1.3-2.
— For precautions on inductive loads for the terminal block, refer to Subsection 20.7.4-2.
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.
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2. Lamp load
Lamp loads generally generate rush current 10 to 15 times the stationary current. Make sure that the rush
current does not exceed the current corresponding to the maximum specified resistance load.

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.

* About the maximum load specifications of the resistance load, refer to the specification for each model.
— For specifications on the main unit, refer to Subsection 4.4.1.
— For specifications on the input/output powered extension units, refer to Chapter 15.
— For specifications on the input/output extension blocks, refer to Chapter 16.
— For specifications on the terminal block, refer to Chapter 20.
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14.5 Troubleshooting with LEDs

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]

State of
LED

State of PLC

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.

Power of the specified voltage and current is

not being supplied to the power supply
terminal.

External wiring is incorrect.

Internal error of PLC

Check the supply voltage.

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

One of the following problems may have
occurred.

The power supply is off.

External wiring is incorrect.

Power of the specified voltage is not being
supplied to the power supply terminal.

The power cable is broken.

If the power is not off, check the power supply and the power supply
route.

If power is being supplied correctly, consult your local Mitsubishi
Electric representative.

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.

14.5.2 ALM LED [on/off]

This LED is valid when the optional battery is installed and the battery mode is selected using a parameter.

State of
LED

State of PLC

Remedies

On

The battery voltage is low.

Immediately replace the battery. (Refer to Section 22.5.)

Off

The battery voltage is higher than the value set
with D8006.

Normal

— For details on the battery, refer to Chapter 22.
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14.5 Troubleshooting with LEDs

14.5.3 ERR LED [on/flashing/off]

State of
LED

State of PLC

Remedies

A watchdog timer error may have occurred, or
the hardware of the PLC may be damaged.

1) 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).
2) 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.
3) 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 14.6 Judgment by Error Codes and
Representation of Error Codes.

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.
An 1/O error, Comms error or Runtime error may have occurred.
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14.6 Judgment by Error Codes and Representation of Error Codes SF
=g
Error codes can be checked with the programming tool and display module. ]
14.6.1 Operation and check by GX Works2 12
o
1 Connect the personal computer and the PLC. %

2 Execute the PLC diagnosis.

Click [Diagnostics] — [PLC Diagnostics] on the tool menu, and the diagnosis of PLC will start. i
o=
[BF MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step] gcg
. IS}
: Project  Edit  Find/Replace Compile  Miew ©Online Debug | Diagnostics | Tool  Window  Help g i
@
H D B B §| (7} - = as e i| PLC Diagnostics. .. |£ @«
| IF | % | ﬁ % T | %v ?Q' | \_) | IH | Parameter Ethernet Diagnostics. ..
. CC [E Control Diagnostics. .. 'l
: Navigation X 4] [PRG]Write MAIN 1 Steg
CC IE Field Diagnostics. .. =
Project —4=—
] o MELSECMET Diagniostics. .. ol 58
- 1 - — [==as
s o) M CC-Link Diagnostics. .. ST @
= & Parameter . E S>>
P PLC Parameter Sensou’Dew.ce Manikar. .. 8 §
+-{y Metwark Parameter System Manitar... =5
) Q
i S:E‘;?Lsne;;ctfi:gomment online Module Change. ..
fiom
2 G s 15
= @ Program
rl_q MAIN g g'g
@3 Local Device Comment @ =C
. S5 0=
+! @ Device Memory g 3 g)
S g
c s
=
. . @
3 Check the results of diagnosis.
Display the following window to check the errors. N
_ 2
Example: one error occurs 852
‘71;' > =
[ZNe}
PLC Diagnostics 5] S .g*
Channel List S"
ort PLC Madule Connection(RS-232C) System Image...
Error Information 1 7
Eror e emize &—— Check the error details.
atus i, rror Stef urrent Errar Mot/ D: e - Rl < om
. “2 lstm E i ‘ gvntaxtEEvmr 2013-07-26 ‘ S0 © Maior Error ,3., % %
The errorin PLC || A vz 33
is dlSplayed. | B MinorErer <C136'
I~ Change the window size and position aiter eror jump S S
=3
<
PLC Panel Maritor Status.
e e ST
0 POWER PLE Information Remate STOP 1 8
The LED status —_— : :::DR Metory Type | EEPROM [Protect Stalus DFF) M
of FXPLC is - RN CPUVesin poo Set Clack 8%8
displayed. 5a@
stopMonter | Closs | & Sm
ax
@
=)
0,
(<)
=)
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14.6.2 Operation and check on display module (FX3G-5DM)

1) Move the cursor to "ErrorCheck" pressing the + or - button on the menu screen (shown right).
For the menu structure, refer to Section 19.5.

The buttons on the menu screen work as stated below. >>Monitor/Test

RS T R O O S R B B B B

EErrorCheclk‘:-

Button Operation Description PTa i Ty
ESC The screen returns to the top screen (time display). LANGUAGE
The cursor moves upward. When the button is held for Contrast

1 second or more, the cursor moves quickly.
When the cursor is in the uppermost position, the
button is ineffective.

ClockMenu

Keyword
The cursor moves downward. When the button is held

for 1 second or more, the cursor moves quickly.
When the cursor is in the lowermost position, the button
is ineffective. e e e e e e e e e e

|
|
|
Cassette |
|
|

OK The flashing item at the cursor is selected.

2) When the OK button is pressed, an error check is performed.

The results are displayed on the error display screen (shown to When no errors have occurred

the right).
Pressing the ESC button on the menu screen cancels the |ErrorCheck
operation and returns the screen to the top screen (time No errors
display).

3) If some errors have occurred, the pages can be switched with
the + or - button.

Button Operation Description When 1 error has occurred
ESC The screen returns to the Menu screen. ErrorCheck
1 elgr:Sr O | Ineffective operation :M-:é:o: :6'55: < 1]
i 2 errors | The previous page of the error display screen is ‘Error code 65089—(2]

or more |displayed.

1 error or . .
Ineffective operation .
. less When multiple errors have occurred
2 errors | The following page of the error display screen is e \
or more |displayed. E f__':_?__':_(_;_h eckil/2 <71 [3
OK The screen returns to the Menu screen. M8060< 1]

Error code 1020<4—[2]

Displayed data

Display Content
[1] |Flag of occurred error _/:\/ \l/+
[2] |Error code A
51 oy whem e e e s frrorCheck 12T n)
M8063)< (1]
4) Pressing the ESC button cancels the operation and returns the Error code 6301<9—[2]
screen to the Menu screen.
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11
14.6.3 Representation of errors oF
E
Errors are represented in this manual, GX Works2, and GX Developer as shown in the following table. 3;%
» Comparison between this manual and GX Works2
This manual GX Works2 1 2
1/0 configuration error 1/0 Configuration Error
PLC hardware error PLC Hardware Error g
PLC/PP communication error PLC/PP Communication Error ;
Serial communication error 1 [ch1] |Link Error E
Serial communication error 2 [ch2] | Serial Communication Error 2[ch2]
Parameter error Parameter Error 1 3
Syntax error Syntax Error <=
Circuit error Ladder Error %- =
Operation error Operation Error icg:
Special block error Special Block Error §
Special parameter error Special Parameter Error

Comparison between this ma

nual and GX Developer

This manual GX Developer é‘nsga_g
1/0 configuration error 1/0 config err % g ;gu
PLC hardware error PLC H/W error é:ﬁ _
PLC/PP communication error PLC/PP comm err =8

Serial communication error 1 [ch1] |Link error 1 5
Serial communication error 2 [ch2] |Link Error 2

mus

Parameter error Param error ;; 2%

53 =

Syntax error Syntax error ‘é’- o g

N N o

Circuit error Ladder error S s
Operation error Operation err @

Special block error SFB Error 1 6

Special parameter error - @ms

[SE-5°]

QoS

R Ne)

o c

SE5]

=
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14.6.4 Error Code List and Action

When a program error occurs in the PLC, the error code is stored in special data registers D8060 to D8067,
D8438 and D8449. Take action based on the following information.

PLC
Error operation .
P Contents of error Action
code at error
occurrence

1/0 configuration error [M8060(D8060)]

The head number of unconnected I/O devic

Example: When X020 is unconnected

nn BCD conversion value
Ex- Continues 1 Device number: 10 to 177 Unconnected I/O relay numbers are programmed.

ample: operation ] ) The PLC continues its operation. Modify the program, check
1020 P 1: Input (X), 0: Output (Y) wiring connection, or add the appropriate unit/block.
» 1stto 3rd digits: Device number
« 4th digit: 1/0 type
(1 = input (X), 0 = output (Y))
Example: When 1020 is stored in D8060
Inputs X020 and later are unconnected.

Serial communication error 2 [M8438(D8438)]

0000 — No error
3801 Parity, overrun or framing error
3802 Communication character error
3803 Communication data sum check error
3804 Communication data format error * Ethernet communication, inverter = communication,
_— computer link and programming:
3805 Command error Ensure the parameters are correctly set according to their
3806 Communication time-out detected applications.
3807 Modem initialization error * N:N network, parallel link, MODBUS communication, etc.:
——— Continues Check programs according to the applications.
3808 operation N:N network parameter error «  Remote maintenance:
3809 N:N Network setting error Ensure modem power is ON and check the settings of the
3812 Parallel link character error AT F:ommands.
_ - *  Wiring:
3813 Parallel link sum error Check the communication cables for correct wiring.
3814 Parallel link format error
3820 Inverter communication error
3821 MODBUS communication error
3840 Special adapter connection error Check connection of the special adapter.
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,
something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

Isolate the PLC and supply power to it using a different power
supply.
If the ERR LED turns OFF, noise may be affecting the PLC.
Take the following measures.

- Check the ground wiring, and reexamine the wiring

6102 Operation circuit error . . .
route and installation location.
Stops - Fit a noise filter onto the power supply line.
operation If the ERR LED does not turn OFF even after the above
actions are taken, consult your local Mitsubishi Electric
representative.
6103 1/0O bus error (M8069 = ON) ) .
_ Verify that extension cables are correctly connected.
6104 Powered extension unit 24 V failure (M8069 = ON)
) Check user program.
6105 Watchdog timer error The scan time exceeds the value stored in D8000.
When turning the power ON to the main unit, a 24V power
6106 1/0 table creation error (CPU error) failure occurs in a powered extension unit. (The error occurs if

the 24V power is not supplied for 10 seconds or more after the
main power is turned ON.)
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PLC Q g
Error | operation . 57
Contents of error Action T
code at error e
occurrence a
PLC hardware error [M8061(D8061)]
Check the number of the connected special function blocks. 1 2
6107 Stops System configuration error For certain special function blocks, the connectable number is
operation limited. o
6108 Extension bus error Verify that extension cables are correctly connected. E
PLC/PP communication error (D8062) g
0000 — No error 3
6201 Parity, overrun or framing error
6202 Communication character error Check the cable connection between the programming panel 1 3
5203 | Contlnges Communication data sum chack error (PP)/ programmlng device and the PLC. This error m?y occur ss
operation when a cable is disconnected and reconnected during PLC 3=
6204 Data format error monitoring. 2 c§
6205 Command error % S
Serial communication error 1 [M8063(D8063)] °
0000 — No error
6301 Parity, overrun or framing error
6302 Communication character error 5 § §
JE— c 5~
6303 Communication data sum check error %g’ &
6304 Communication data format error  Ethernet communication, inverter = communication, §'§ 2
—_— computer link and programming: =
6305 Command error Ensure the parameters are correctly set according to their =
6306 Communication time-out detected applications.
6307 Modem initialization error * N:N network, parallel link, MODBUS communication, etc.: 1 5
——=—= | Continues - Check programs according to applications. mous
6308 operation N:N network parameter error «  Remote maintenance: ? % E
6309 N:N Network setting error Ensure modem power is ON and check the settings of the 2 QQ
6312 Parallel link character error AT .commands. é E
[—— . *  Wiring: =
6313 Parallel link sum error Check the communication cables for correct wiring. @
6314 Parallel link format error 1 6
6320 Inverter communication error o
_ m=
6321 MODBUS communication error g %g
—_ ~3
6340 Special adapter connection error Check connection of the special adapter. @ 29
g=
Parameter error [M8064(D8064)] E.
0000 — No error
6401 Program sum check error 1 7
6402 Memory capacity setting error e
6403 Latched device area setting error g’% §
6404 Comment area setting error Q) §'
—_— - - - k]
6405 File register area setting error STOP the PLC, and correctly set the parameters. &
6406 Special unit (BFM) initial value setting, positioning instruction
setting sum check error 1 8
Special unit (BFM) initial value setting, positioning instruction
6407 Stops . oco
. setting error =S
_____| operation 5o
6409 Other setting error 22m
E— =t
+ STOP the PLC, and correctly set the special parameters. = o
6420 Special parameter sum check error + Set special parameters correctly, turn OFF the power, and §'
then turn ON the power.
» Check the contents of the special parameter error code 1 9
(D8489), confirm troubleshooting for special adapters/ -
6421 Special parameters setting error special blocks, and set special parameters correctly. g
» Set special parameters correctly, turn OFF the power, and &
then turn ON the power. =
g
@

2
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il ebeiSten Contents of error Action
code at error
occurrence
Syntax error [M8065(D8065)]
0000 — No error
6501 Incorrect combination of instruction, device symbol and device
number
6502 No OUT T or OUT C before setting value
6503 No setting value after OUT T or OUT C
Insufficient number of operands for an applied instruction
Same label number is used more than once.
6504 Stops Same interrupt input or high-speed counter input is used more During programming, each instruction is checked. If a syntax
. than once. ; . . )
| operation 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]
6509 Other error
6510 MC nesting number error
Circuit error [M8066(D8066)]
0000 — No error
6610 LD, LDl is continuously used 9 times or more.
6611 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
No coil between MPS, MRD and MPP, or incorrect
6616 L
combination
Instruction below is not connected to bus line:
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 L ) .
used elsewhere (e.g. in interrupt routine or subroutine).
6619 Invalid instruction is used in FOR-NEXT loop: . o . . .
STL, RET, MC, MCR, | (interrupt pointer) or IRET. ThIS erro.r occurs .whep a' combination of |nstruct|.ons '|s
—=1  Stops - - - incorrect in the entire circuit block or when the relationship
6620 . eraﬁion FOR-NEXT instruction nesting level exceeded between a pair of instructions is incorrect.
6621 P Numbers of FOR and NEXT instructions do not match. Modify the instructions in the program mode so that their
T 6622 | No NEXT instruction mutual relationship becomes correct.
6623 No MC instruction
6624 No MCR instruction
6625 STL instruction is continuously used 9 times or more.
6626 Invalid instruction is programmed within STL-RET loop:
MC, MCR, | (interrupt pointer), SRET or IRET.
6627 No STL instruction
6628 Invalid instruction is used in main program:
| (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
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Error
code

PLC
operation
at error
occurrence

Contents of error

Action

Operation error [M8067(D8067)]

0000 — No error
* No jump destination (pointer) for CJ or CALL instruction
* Label is undefined or out of PO to P4095 due to indexing.
6701 « Label P63 is executed in CALL instruction; cannot be used
in CALL instruction as P63 is for jumping to END | This error occurs in the execution of operation. Review the
instruction. program and check the contents of the operands used in
6702 CALL instruction nesting level is 6 or more applied instructions.
_— - - Even if the syntax or circuit design is correct, an operation
6703 Interrupt nesting level is 3 or more error may still occur.
6704 FOR-NEXT instruction nesting level is 6 or more. For example:
6705 Operand of applied instruction is inapplicable device. "T300Z" itself is not an error. But if Z had a value of 100, the
_ - —| timer T400 would attempt to be accessed. This would cause
6706 Device number range or data value for operand of applied | 5 gperation error since there is no T400 device available.
instruction exceeds limit.
6707 File register is accessed without parameter setting of file
register.
This error occurs in the execution of operation.
* Review the program and check the contents of the
. ) operands used in applied instructions.
6708 FROM/TO instruction error » Verify that the specified buffer memories exist in the
counterpart equipment.
« Verify that extension cables are correctly connected.
) This error occurs in the execution of operation. Review the
Continues .
. program and check the contents of the operands used in
operation L .
applied instructions.
Even if the syntax or circuit design is correct, an operation
6709 Other (e.g. improper branching) error may still occur.
For example:
"T300Z" itself is not an error. But if Z had a value of 100, the
timer T400 would attempt to be accessed. This would cause
an operation error since there is no T400 device available.
. This error occurs when the same device is used within the
6710 Mismatch among parameters o P )
source and destination in a shift instruction, etc.
6730 Incorrect sampling time (TS) (TS < 0)
Incompatible input filter constant (a.)
6732 (a0 <00r100 < a)
“ i ¢ i 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 (TI) (TI < 0) data executing PID instruction.
—5735 Incompatible derivative gain (KD) Check the contents of the parameters.
(KD <0 or 201 < KD)
6736 Incompatible derivative time (TD) (TD < 0)
<Auto tuning is continued.>
6740 Sampling time (TS) < Scan time The operation is continued in the condition "sampling time

(TS) = cyclic time (scan time)".
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Error
code

PLC
operation
at error
occurrence

Contents of error

Action

Operation error [M8067(D8067)]

6742

6743

6744

6745

6746

6747

6748

6749

6750

6751

6752

6753

6754

6755

6756

Continues
operation

Variation of measured value exceeds limit.
(APV < -32768 or +32767 < APV)

Deviation exceeds limit.
(EV < -32768 or +32767 < EV)

Integral result exceeds limit.
(Outside range from -32768 to +32767)

Derivative value exceeds limit due to derivative gain (KD).

Derivative result exceeds limit.
(Outside range from -32768 to +32767)

PID operation result exceeds limit.
(Outside range from -32768 to +32767)

<PID operation is continued.>
The operation is continued with each parameter set to the
maximum or minimum value.

PID output upper limit set value < PID output lower limit set
value.

<Transpose of output upper limit value and output lower limit
value. — PID operation is continued.>
Check whether the target setting contents are correct.

Abnormal PID input variation alarm set value or output
variation alarm set value (Set value < 0)

<Alarm output is not given. — PID operation is continued.>
Check whether the target setting contents are correct.

<Step response method>
Improper auto tuning result

<Auto tuning is finished. — PID operation is started.>

* The deviation at start of auto tuning is 150 or less.

* The deviation at end of auto tuning is 1/3 or more of the
deviation at start of auto tuning.

Check the measured value and target value, and then execute

auto tuning again.

<Step response method>
Auto tuning operation direction mismatch

<Auto tuning is forcibly finished. — PID operation is not
started.>

The operation direction estimated from the measured value at
the start of auto tuning was different from the actual operation
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.

<Step response method>
Improper auto tuning result

<Auto tuning is finished. — PID operation is not started.>
Because the set value was fluctuated during auto tuning, auto
tuning was not executed correctly.

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>
Auto tuning operation direction mismatch

<Limit cycle method>
Abnormal PV threshold (hysteresis) set value for auto tuning
(SHPV < 0)

<Auto tuning is forcibly finished. — PID operation is not
started.>
Check whether the target setting contents are correct.

<Limit cycle method>

Abnormal auto tuning transfer status

(Data of device controlling transfer status is abnormally
overwritten.)

<Auto tuning is forcibly finished. — PID operation is not
started.>

Ensure that devices occupied by PID instruction are not
overwritten in the program.

<Limit cycle method>
Abnormal result due to excessive auto tuning measurement
time (ton> 1, ton <0, 1 <0)

<Auto tuning is forcibly finished. — PID operation is not
started.>

The auto tuning time is longer than necessary.

Increase the difference (ULV - LLV) between the upper limit
and lower limit of the output value for auto tuning, set a
smaller value to the input filter constant (o), 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 . 57
Contents of error Action T
code at error e
occurrence a
Operation error [M8067(D8067)]
<Auto tuning is finished (KP = 32767). — PID operation is 12
- started.>
<Limit cycle method> o .
. . ) _ . 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 . =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 =
<Limit cycle method> and lower limit of the output value for auto tuning, set a gzé,
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.

Port specified by inverter communication instruction is already | Check to make sure the port is not specified by another

6762

Continues used in another communication. instruction. é %g,_&
operation Check to make sure the input (X), as specified by DSZR or %c;n* 2
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 ggg
instruction or pulse output instruction (PLSY, PWM, etc.). driven by another positioning instruction. % 5 S
6765 Number of applied instruction exceeds limit. The number of times an applied instruction is used in the S 22
program exceeds the specified limit. S &
(2]

When the memory cassette is used, check whether it is
mounted correctly.
6770 Memory access error If the problem persists or if the memory cassette is not used,

-
(o)

something may be malfunctioning inside the PLC. Consult wms
your local Mitsubishi Electric representative. § §§
The write-protect switch of the EEPROM memory cassette ’ §S
6772 EEPROM memory cassette is protected against writing. was set to ON when data was transferred to the EEPROM E
memory.
Special block error [M8449(D8449)] 1 7
0020 General data sum error
| com
00211 General data message error 22
[ g >
0022 System access error Verify that extension cables are correctly connected. [ §'
—_— h=}
0025™" Access sum error in other station via CC-Link =
0026 Message error in other station via CC-Link
] Continues This error occurs in the execution of operation. 1 8
operation + Review the program and check the contents of the ocgQ
B operands used in applied instructions. 2= 3
1 owX
080 FROM/TO error » Verify that the specified buffer memories exist in the ? 9 Q
counterpart equipment. = o
» Verify that extension cables are correctly connected. 3
=)

+ Check the cable connection between the programming
0090 Peripheral equipment access error panel (PP) / programming device and the PLC.
+ Verify that extension cables are correctly connected.

-_—

ajnpoly Aejdsig €O
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Error | operation Contents of error Action
code at error
occurrence

Special parameter error [M8489(D8489)]

Turn OFF the power, and check the power supply and

4 . R
ooot Special parameter setting time-out error connection of special adapters/special blocks.

Special parameters are set improperly.

+ Confirm troubleshooting for special adapters/special
ooo2™ Special parameter setting error blocks, and set special parameters correctly.

+ Set special parameters correctly, turn OFF the power, and

Continues then turn ON the power.
operation - - -
Special parameters are set, but special adapters/special
03" Special parameter transfer target unconnected error blocks are not connected.
oo P P 9 Check whether special adapters/special blocks are
connected.
Oooa™ Special parameter unsupported function Check that special parameters with unsupported settings are

not set for connected special adapters/special blocks.

*1. "O0O" indicates the following values for each special adapter/special block where an error has
occurred.
If an error has occurred in 2 or more special adapters/special blocks, "000" indicates the lowest unit
number among the special adapters/special blocks in which an error has occurred.

Value of [1[] (decimal) Special adapter/special block where an error has occurred
00 Unit number 0 (Special block)
10 Unit number 1 (Special block)
20 Unit number 2 (Special block)
30 Unit number 3 (Special block)
40 Unit number 4 (Special block)
50 Unit number 5 (Special block)
60 Unit number 6 (Special block)
70 Unit number 7 (Special block)
81 Communication channel 1 (Special adapter)
82 Communication channel 2 (Special adapter)
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14.7

Troubleshooting

14.71

— 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.

Output does not operate (main unit and input/output extension blocks)

14.7.2

. Output does not turn on.

Stop the PLC, and forcibly turn the inoperable output on then off with a peripheral device or the display
module 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 and the connection of the extension cables.
If the configuration of the external wiring and connected devices and the connection of the extension
cables are acceptable, the output circuit may be damaged.
Consult your local Mitsubishi Electric representative.

. Output does not turn off.

Stop the PLC, and check that the output turns off.
Check for trouble with external wiring.
— For the procedures on running and stopping the PLC, refer to Section 14.2.

* 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.

24V DC input does not operate (main unit and input/output extension blocks)

. Input does not turn on.

Disconnect the external wiring and connect the S/S terminal and the OV 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.

Measures

Check that the input device does not have a built-in diode or parallel resistance.

When input turns on If so, refer to Subsection 10.2.2.

Measure the voltage between the 0V terminal or 24V terminal not connected to the S/S terminal and the input
When input does not|terminal with a tester to confirm that the voltage is 24V DC.

turn on + Check the configuration of the external wiring and connected devices and the connection of the extension
cables.

. Input does not turn off.

Check for leakage current from input devices.
If the leakage current is larger than 1.5mA, it is necessary to connect a bleeder resistance.
— For details on the measures, refer to Subsection 10.2.2.
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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.

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.

. Caution on using a peripheral device which does not support the second keyword and

customer keyword

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 (such as GX
Developer whose earlier than Ver. 8.72A).

. Non-resettable protect function

When the non-resettable protect function is set, the protect function cannot be reset.
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11
15. Input/Output Powered Extension Units g

12

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 1 3
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits). sf: §

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off. =P=3
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be é{::
disabled. &

w

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

3) Note that the output current of the 24V DC service power supply varies depending on the model and the absence/presence of
extension blocks. If an overload 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. g‘ n_gn §
4) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or off. =3 % 3
For output signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe §§ 3
machinery operation in such a case. §__8
=
«

DESIGN PRECAUTIONS AC AUTION

mus
X 2oT
g3 s
* 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 230
100mm (3.94") or more away from the main circuit or power line. é Q'-g’
Noise may cause malfunctions. ER

w

SECURITY PRECAUTIONS WARNING e
o %5

L5

+ To maintain the security (confidentiality, integrity, and availability) of the programmable controller and the system against * ‘ég
unauthorized access, denial-of-service (DoS) attacks, computer viruses, and other cyberattacks from unreliable networks and devices g

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.

WIRING PRECAUTIONS AC AUTION

* Do not supply power to the [24+] and [24V] terminals (24V DC service power supply) on the main unit or extension units.
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 and extension units with a

wire 2mm? or thicker.
Do not use common grounding with heavy electrical systems (refer to section 9.3).
+ 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.
» 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 the FX3G Series main unit and FX2N/FX3U Series extension equipment 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.
- 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.
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15.1 Outline

15.1 Outline

An input/output powered extension unit is used to expand inputs/outputs.

Power can be supplied to subsequent extension blocks from an input/output powered extension unit with a

built-in 24V DC power supply.

An input/output powered extension unit is required when the capacity of the main unit’s built-in power supply

is insufficient for the current consumption demands of the extension blocks.
15.1.1 Product configuration

There are various types of input/output powered extension units. They differ in supply voltage, number of

input/output points, input form, output form and connection type.

Input/output powered extension units
Power supply Number of points|——| Input form |——| Output form Connection type |
100 to 240V AC| 32 | Lo 24V DC = Relay | Terminal block |
(sink/source)
24VDC | 48 | IV DC = Triac |
= .
(sink)
F> Transistor (sink)
L 100V AC |
N Transistor
(source)

15.1.2 Product list

Each model of input/output powered extension unit has a sink and source type and a sink type. If you intend
to add input/output powered extension units, we recommend you to add the same types of units as the main

unit or the sink and source type.

[Sink]:Sink [-common], :Source [+common]

Connection
type

Terminal
block

Terminal
block

Terminal
block

Terminal
block

Terminal
block

Input Output
Model Number | Common wiring Number | Common wiring
Type . Type .
of points system of points system
AC power supply common to 24V DC sink and source input
FX2N-32ER-ES/UL 16 16 -
Relay
FX2N-48ER-ES/UL 24 24 -
24V DC
FX2N-32ET-ESS/UL 16 16
Transistor
FX2N-48ET-ESS/UL 24 24
AC power supply only for 24V DC sink input
FX2N-32ER 16 16 -
Relay
FX2N-48ER 24 24 -
FX2N-32ES 24V DC 16 Triac(SSR) 16 -
FX2N-32ET 16 16
Transistor
FX2N-48ET 24 24
AC power supply only for 100V AC
FX2N-48ER-UA1/UL 100V AC 24 - Relay 24 -
DC power supply common to 24V DC sink and source input
FX2N-48ER-DS Relay -
24V DC 24 24
FX2N-48ET-DSS Transistor
DC power supply only for 24V DC sink input
FX2N-48ER-D Relay -
24V DC 24 24
FX2N-48ET-D Transistor
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User's Manual - Hardware Edition

15 Input/Output Powered Extension Units

15.2 Power supply specifications

15.2 Power supply specifications

ltem FX2N-32ER-ES/UL ::;;::gggg FX2N-48ER-ES/UL FX2N-48ER
FX2N-32ET-ESS/UL FX2N-32ET FX2N-48ET-ESS/UL FX2N-48ET
Classification FX2N powered extension unit
Supply voltage 100 to 240 V AC
Voltage fluctuation range -15%, +10%
Rated frequency 50/60 Hz
Power fuse 250V 3.15A (3 A) 250 V5A

Rush current

100 V AC

Upto 40 A, 5ms orless

200 VAC

Up to 60 A, 5 ms or less

Power consumption

30w

3B/BW

24 V DC service
power supply

Without extension
block

24V DC, 250 mA or less

24\ DC, 460 mA or less

With extension block | them.

When input/output extension blocks are connected, 24 V DC service power is consumed by

— For details, refer to Chapter 6.

Connection type

Removable terminal block (M3 screw)

Item

FX2N-48ER-UA1/UL

Item

FX2N-48ER-DS
FX2N-48ET-DSS

FX2N-48ER-D
FX2N-48ET-D

Classification

FX2N powered extension unit

Classification

FX2N powered extension unit

Supply voltage 100 to 240 V AC Supply voltage 24V DC
Voltage fluctuation range -15%, +10% Voltage fluctuation range +20%, -30%
Power fuse 250V5A Power fuse 250 V5 A
100 V AC Up to 40 A, 5 ms or less Power consumption 30w
Rush current i
200V AC Up to 60 A, 5 ms or less gjp\:)lsc service power None

Power consumption

3B/BW

Connection type

Removable terminal block (M3 screw)

24V DC service power

supply

None

Connection type

Removable terminal block (M3 screw)

15.2.1 Weight, accessories, etc.

Item

FX2N-32ER-ES/UL i;ﬁ:gggg
FX2N-32ET-ESS/UL e o

FX2N-48ER-ES/UL FX2N-48ER

FX2N-48ET-ESS/UL FX2N-48ET
FX2N-48ER-DS FX2N-48ER-D
FX2N-48ET-DSS FX2N-48ET-D

FX2N-48ER-UA1/UL

MASS (Weight)

Approx. 0.65 kg (1.43lbs)

Approx. 0.85 kg (1.87Ibs)

Approx. 1.00 kg (2.2lbs)

» Terminal protective cover (2 pcs.)

(Fitted to FX2N-32ER-ES/UL, FX2N-32ET-ESS/UL, FX2N-48ER-ES/UL, FX2N-48ET-ESS/UL, FX2N-48ER-
UA1/UL, FX2N-48ER-DS and FX2N-48ET-DSS)

Accessories » Extension cable (55 mm (2.16"))
Optional extension cables (FXON-30EC and FXON-65EC) are available.
* Input/output number label
» The terminal block uses M3 terminal screws.
Others

» Installation of the DIN46277 (35 mm (1.37") wide) rail or screws.
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